
IOP Conference Series: Earth and
Environmental Science

     

OPEN ACCESS

Metamorphic and Ar/Ar geochronology constraints
on the Alakeçi shear zone: Implications for the
extensional exhumation history of the northern
Kazdağ Massif, NW Turkey
To cite this article: N Bonev et al 2008 IOP Conf. Ser.: Earth Environ. Sci. 2 012012

 

View the article online for updates and enhancements.

You may also like
Cenozoic extensional tectonics of the
Western Anatolia Extended Terrane,
Turkey
I Çemen, E J Catlos, O Gogus et al.

-

Dating movement in shear zones: The
example of the South Cyclades Shear
Zone, Ios, Aegean Sea, Greece
M Forster and G Lister

-

Geology and Environmental Impact
Assessment of Psammitic Gneiss and
Lamprophyre Dykes at Wadi Sikait, South
Eastern Desert, Egypt
M. S. Kamar, A. M. El Tohamy, H. I. Mira
et al.

-

This content was downloaded from IP address 18.226.251.68 on 27/04/2024 at 20:01

https://doi.org/10.1088/1755-1307/2/1/012012
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012009
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012009
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012009
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012004
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012004
https://iopscience.iop.org/article/10.1088/1755-1307/2/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/2305/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/2305/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/2305/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/2305/1/012001
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsucgiLdyjltconOo_w4irBxThsOCCsNxTqecaORig9VKCXoHSaqMUvKCi9kVW8_d_WGNJe9XO2r8uyUW9Px1T49ifooVWmeA4JbAw4G4o76olIFhpxlUlYWMQUxUNMjxy1su3pQeWet1pNX8LU5x9apUt5mI7TMFeCpNQXD_7u90tFy8RiL1KuoX3JNfgVzLpO3_HgYVU9KlJymmqvl9GmfPSjDOSYPw3Xo19NkqHFOz9rvoRf_bBssvVQ4bXV3_DZ6xMulfvoWUmfj68oZfQnwdZlz8B7jPatqkKaRQfRmWwVMd7Ohm8w6dmasMiQMm2fAEAnuFknH1IHMbY91Q41CMAIJmw&sig=Cg0ArKJSzOKlQSzVn9g7&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


Metamorphic and Ar/Ar geochronology constraints on the 
Alakeçi shear zone: Implications for the extensional 
exhumation history of the northern Kazdağ Massif, NW 
Turkey 

Nikolay Bonev1,5, Laurent Beccaletto2, Martin Robyr3 and Patrick Monié4 

1 Sofia University “St. Kliment Ohridski”, Department of Geology and Paleontology, 
Sofia 1504, Bulgaria 
2 BRGM Geological Survey/Geology of Sedimentary Basins, 45060 Orléans, Cedex 2, 
France  
3 Geological Sciences Department, University of Texas, Austin, TX 787 12-0254, 
USA  
4 Géosciences, University of Montpellier 2, UMR 5243, 34095 Montpellier Cedex 5, 
France 
 
E-mail: niki@gea.uni-sofia.bg 
 
Abstract. The Kazdağ Massif exposes a metamorphic dome in the Biga Peninsula of northwest 
Turkey. An extensional origin has been proposed for the dome, limited on both flanks by 
detachments and/or shear zones. The northern flank is bounded by the extensional Alakeçi 
Shear Zone (ASZ), whose P-T-t path is still poorly known. We therefore focus on its 
metamorphic conditions and related temporal history to precise its tectono-metamorphic 
evolution. The local tectonostratigraphy in structurally ascending order comprises: (i) the high-
grade metamorphic core rocks of the Kazdağ Massif (gneisses and micaschists intercalated 
with amphibolites and marbles); (ii) the two kilometer-thick ASZ; (iii) the overlaying 
unmetamorphosed pre-Cenomanian accretionary Çetmi mélange; and (iv) Neogene 
sedimentary and volcanic cover rocks. ASZ mylonites were derived from both the core rocks 
and the mélange lithologies. From the north to the south the mylonitic fabrics in the ASZ 
depict a top-to-the N-NNE shearing, parallel to the NNE-plunging stretching lineation and 
NNW-dipping mylonitic foliation. This geometry implies normal sense movement i.e. north-
side down-dip extensional displacement along this flank of the Kazdağ Massif. The northward 
transition from ductile to brittle-ductile regime through the ASZ shows that the deformation 
occurred at decreasing temperatures and degree of metamorphism. The paragenesis in 
equilibrium within the mylonitic gneisses and schists contains Qtz + Fs + Ms + Bt + Grt ± St ± 
Sill, with late retrogressive chlorite after biotite and garnet. Four samples of ASZ rocks yielded 
pressures between 6.9-5.7 kbar and temperatures between 706-587 °C. Three samples from the 
mylonitic rocks supplied in situ isochron 36Ar/40Ar mica ages between 31.2-24.2 Ma, which we 
interpret to date the cooling of the mylonites following the P-T decrease across the ASZ. The 
metamorphic and structural results support the extensional character of the ASZ, and sketch 
transition from sillimanite core gneisses in the deeper structural levels to chlorite schists 
towards the top of the shear zone. These new data allow to precise the peak P-T conditions and 
the temporal evolution in the northern flank of the Kazdağ Massif, where Late Oligocene 
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extensional exhumation was assisted by NNE-directed ductile-brittle ASZ, which had operated 
from amphibolite to greenschist facies. At the regional scale, this tectono-metamorphic pattern 
is similar to those observed on other places of the north Aegean domain. 
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