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The nature and age of ophiolites and metamorphic rocks provide insights into the tectonic
reconstructions. Here, we present a synthesis of field campaigns led across the Lesser Caucasus
range from Georgia to Eastern Turkey and “°’Ar/*Ar dating, and discuss its meaning for plate
tectonics reconstructions.

Metamorphic basement of Georgia preserves metamorphic and related magmatic rocks dating back
from the Carboniferous to the Lower Cretaceous. Metamorphism and *“°Ar/*Ar dating emphasize
sub-continuous activity of an active margin, being paroxysmal in the Middle Jurassic (c. 170 Ma).
Metamorphism and magmatism related to this subduction zone ceased at the base of the Upper
Cretaceous, while Cenozoic magmatism is ascribed to slab detachment process (see Sosson et al.,
this volume).

South of this active margin, the Sevan-Akera suture preserves HP metamorphic rocks, below the
metamorphic sole of an obducted ophiolitic sequence. Thermobarometry provides insights into a
similar metamorphic evolution as that described below the Oman ophiolite, with a similar timing of
HP (90 Ma) and HT (73 Ma) peaks, which

suggests a similar geodynamic evolution. The ophiolite itself is of back-arc type, and its obduction

may be explained by a combination of processes: (1) alkaline OIB-derived lavas have been found lying
on top of the ophiolite, which setting (117 Ma) shortly predates obduction therefore resulting in oceanic
crust thickening; (2) the blocking of the northern subduction below the Georgian Eurasian margin.
Both processes led to acceleration of intra-oceanic subduction to the south of the obducted sequence
leading the underthrusting of the Armenian Continental crust.

More to the SW, “Ar/*Ar dating has been performed on the main metamorphic units at the
boundary of SE Turkey Kirshehir block and the Arabian plate. Most dates range from the
Campanian to the Lutetian (84-40 Ma), in the northern part : the Malatya metamorphic complex
displays high-temperature marbles, which provided a Muscovite age of 73.8 Ma, indicating a high
geothermal gradient related to supra-subduction magmatism in the Campanian. South of the
Malatya metamorphic complex, a gabbro sample displaying back-arc geochemical features
provided an unexpected young age of 79 Ma on amphibole, which is interpreted as resulting from
the opening of a syn-convergence back-arc basin in the Lower Campanian, which likely closed in
the Upper Campanian. South of this oceanic suture, Piitiirge micaschists exhibit an Upper
Campanian age of 71 Ma on phengite, which indicates the that HP metamorphism and thus
subduction of the Piitiirge unit below the Malatya complex occurred at this time. Finally, at the base
of the Piitlirge unit, amphibolites sampled in frontal metamorphic sole exhibit much younger ages
of 47 Ma, they thus provide the time for the tectonic transport of the Piitiirge onto the Arabian
margin, and thus exhumation of the Puturge-Bitlis units, in the Lutetian (Eocene) times.

This study shows an overall propagation of deformation, and related metamorphism from North to
South witnessing the initial blocking of the northern subduction below Eurasia leading at the same



time to widespread obduction development to the south onto the South Armenian Block and Arabia.
Finally, the blocking of subduction and collisional thickening of the Southern subduction (Bitlis-
Puturge) of the Arabian Block occurs at c. 47 Ma. Keywords: Ophiolites, Neotethys, Lesser
Caucasus, obduction, collision, melange, metamorphic sole, Ar dating.

Asag1 Kafkaslar kesiti (Glircistan, Ermenistan, Tiirkiye) boyunca ofiyolitler ve metamorfik
kayaclar: jeodinamik olaylarin tarihlendirilmesi i¢in sezgiler

Ofiyolitlerin ve metamorfik kayaclarm 6zelligi (dogasi) ve yasi, tektonik kurulumlarm daha iyi
olusturulmasinmi saglar. Bu bildiride, Asag1 Kafkaslar dizisinden Giircistan'a ve Dogu Anadolu'ya
uzanan arazi ¢alismalarinin ve “°Ar/*’Ar tarihlendirmelerinin bir sentezini sunmakta ve bunun plaka
tektonigi kurulundan agisindan tasidigi anlami tartigmaktayiz.

Giircistan'daki metamorfik temel, Karbonifer'den Erken Kretase'ye degin tarihlendirilen metamorfik
ve ilintili magmatik kayaglart muhafaza eder. Metamorfizma ve “Ar/*’Ar tarihle(ndir)mesi, bir aktif
kenarin, Orta Jura'da (giiniimiizden yaklagik 170 milyon yil 6nce) siddetlenen ve yaklasik kesintisiz
olan faaliyetini vurgular. Bu dalma-batma zonuyla ilintili metamorfizma ve magmatizma en Erken
Geg Kretase'de sona ermis, Senozoik magmatizmasi ise dilim kopmast siireglerine baglanmistir (bkz
Sosson ve dig., bu bildiri).

Bu aktif kenarin giineyinde, Sevan-Akera siituru, lizerlemis bir ofiyolitik istifin tabani altinda
yliksek basing metamorfik kayaglarim muhataza eder. Benzer bir jeodinamik evrimi diisiindiiren ve
benzer bir yliksek basing (90 milyon yil) ve yiiksek sicaklik (73 milyon yil) pikleri tarihlemesi
veren termobarometre, Umman ofiyoliti altinda tanimlanan benzer bir metamorfik evrimin (daha
iyi) anlasilmasini saglar. Ofiyolitin kendisi yay-ardi tipindedir ve bunun iizerlemesi bir siiregler
bilesimi ile aciklanabilir: (1) ofiyolitin iistiinde konumlanan, yerlesmesi (giinlimiizden 117 milyon
yil dnce) lizerlemeden 6nce olan ve bu nedenle de okyanusal kabuk kalinlagmasi sonucunu veren,
alkali ve OIB-tiirevi lavlarin bulunmus olmasi; 2) kuzey iizerlemenin Giircistan-Avrasya siniri
altinda bloklanmasi. Her iki siire¢, okyanus-i¢i iizerlemenin iizerleyen istifin giineyinde
hizlanmasina ve bu ise Ermenistan kitasal kabugunun alttan bindirmesine neden olmustur.

Daha giineybatida, GD Tirkiye Kirsehir blogu ile Arap plakasi sinirindaki ana metamorfik
birimlerde “°Ar/*Ar tarihlendirme c¢alismasi yiritilmiistir. Edinilen yaslarin biliyik bolimi
Kampanien-Lutesyen (84-40 milyon yil onceleri) arasinda yayilir. Kuzey bdoliimde: Malatya
metamorfik karmasigi, muskovitten edinilmis 73.8 milyon yil yasini veren yiiksek sicaklik
mermerlerini igerir; bu, Kampanien'deki dalma-batma {istii magmatizma ile ilintili bir yiiksek
jeotermal gradyam gosterir. Malatya metamorfik karmasiginin giineyinde, yay-ardi jeokimyasal
ozelliklerini sergileyen bir gabro 6rnegi, amfibol temelinde, 79 milyon y1l gibi beklenmedik 6l¢iide
geng bir yas verir; bu yas ve drnek, Erken Kampanien'de yakinlagma ile es-donemli bir yay-ardi
havzasinin agilmasinin sonucu olarak yorumlanir. Bu havza muhtemelen Ge¢ Kampanien'de
kapanmistir. Bu okyanusal siiturun giineyindeki Potiirge mikasistleri, fengit temelinde, 71 milyon
yil, Ge¢ Kampanien yasini verir; bu, yiiksek basing metamorfizmasim ve bu nedenle de Potiirge
biriminin Malatya karmasig1 altm(d)a dalma-batmasinm bu donemde oldugunu gosterir. Son olarak,
Potiirge biriminin tabaninda, metamorfik temelin 6n cephesinden alinan amfiboller ¢ok daha geng
bir donemi gosterir ve 47 milyon yi1l yasimi verir; bu 6rnekler, bu nedenle, Pétiirge biriminin Arap
kenar1 ilizerine tektonik tagmmasi donemini ve bunun sonucu olarak Potiirge-Bitlis birimlerinin
Lutesyen'de (Eosen) yiikselmis oldugunu gosterir.

Bu calisma, deformasyonun ve ilintili magmatizmanm Kuzeyden Giineye genel ilerlemesini ve
bunun, (aynt donemde giineye, Giiney Ermenistan blogu ve Arabistan iizerine dogru yaygin
tizerlemenin gelismesine yol acan) Avrasya altin(d) dalma-batmanm ilk bloklanmasma taniklik
ettigini gosterir. Sonug¢ olarak, dalma-batmanin bloklanmasi ve Arap Blogunun giiney dalma-
batmasinin (Bitlis-Potiirge) carpisma sonucu kalinlagmasi glintimiizden yaklasik 47 milyon yil 6nce
olmustur.
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