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

ISTRANCA MASIFINDEKiI MESOZOYIK
DEFORMASYONLARININ KINEMATIGi: YAYA PARALEL
TEKTONIK TASINMADAN CARPISMAYA GECIS

Boris Natal’in', Giirsel Sunal', Erkan Toraman?
! [stanbul Teknik Universitesi, Jeoloji Miihendisligi Boliimii, TR-34469 Istanbul
2 Department of Geology and Geophysics, University of Minnesota,
310 Pillsbury Dr. SE, Minneapolis, MN, 55455, US
(natalin@itu.edu.tr)

0z

Jeolojik haritalama caligmalari, litolojik kompozisyonlar {izerine yeni veriler, fasiyesler ve
tagima ve magmatik kayaglaridaki zirkon izotopik yaslari, bununla birlikte komsu alanlarla
yapilan denestirmeler, Istranca Masifi’nin Ordovisyen’den Perniyen donemine ve hatta
Triyas’a kadar bir magmatik yay olarak gelistigini diisiindiirmektedir. Bu evrim Paleo-Tetis’in
kuzey kenar1 boyunca gelismis Ipek Yolu Yayr’nin evrimiyle karsilastirilabilmektedir. Geg
Paleozoyik-erken Mesozoyikte bu yay, batiya dogru genglesen, yaya paralel biiyiik dl¢ekli
sag yanal bir tektonik tasinmaya maruz kalmistir.

Jura- erken Kretasede, Istranca Masifine ait tiim kayaclar epidot- amfibolit-yesilsist fasiyesi
metamorfizmasi ve yiiksek yamulmali bir deformasyona maruz kalmislardir. Masifin bati
kesiminde, yapraklanmay1 olusturan muskovit ve biyotitlerden yaptigimiz “°Ar/*Ar yas
belirlemeleri ayni minerallerden elde edilen Rb-Sr 162-149 My yaslariyla (orta-geg Jura)
uyumlu olarak 165 to 157 My olusum yaslar1 vermislerdir. Bu yapraklanma pre-Permiyen
foliasyonu ve yapilari neredeyse tamamiyle iizerlemistir. Masifin dogu kesiminde erken
Mesozoyik yapraklanmasi benzer “°Ar/*°Ar yaslarma (Elmas ve dig. 2010) sahiptir. Orta
Jura- erken Kretase deformasyonlari bir¢ok milonit ve fillit zonlar1 iiretmis ve farkli tektonik
ortam ve zamanlarda olusmus kayaclarin tektonik karigmasina neden olmustur. Yamulmaya
ugramamis (dolomite ve kirectasi) ve yiiksek yamulmali silisiklastiklerin ardalanmasi,
deformasyonu sikismali bir dogasi olduguna isaret eder. Bu deformasyonlar masifin bati
kesimindeki ¢ekme lineasyonlarinin da belirttigi ilizere karmasik bir kinematik hikayeye
sahiptir. Bu alanda, lineasyon giineyde KD-GB’dan orta kesimlere dogru K-G’ye kuzeyde
de KB-GD’ya degiserek bir ¢evrim yapar (30 x 40 km). Bu degisim ortalama KD ve GB’ya
egimli KB dogrultulu baskin yapraklanmayla uyumlu degildir. Yonelim degisimlerinin
aksine kinematik gostergeler tutarli kuzey yonlii bir hareketi gostermektedirler. Masifin dogu
kesimlerinde KD ve yer yer de KB-GD ydnelimli ¢ekme lineasyonlart kaydedilmis ancak
gecisli yonelim degisimleri kaydedilmemistir. Bat1 kisimla makaslama yonti aynidir. Cekme
lineasyonundaki bu karmasik degisim, tarafimizdan Avrasya, Paleo-Tetis ve Mandrista yay1
levhalar1 arasindaki {iglii eklemden kaynaklanan goreli bir hareket olarak yorumlanmistir.
Paleo-Tetis’in verev dalma-batmasi (KB yonelimli) ipek Yolu yaymn bir pargasi olan
Istranca Masifinde (Ipek Yolu Yay1’nin bir pargasi) yaya paralel tektonik bir tasinmaya neden
olmustur. Daha sonradan Avrasya ve Mandritsa yay1 arasinda sikismali bir deformasyona
(KD yonlii) donmistiir. Siinek bir ortamda olusmus yapraklanma ve lineasyona ek olarak,
stkismali deformasyon ge¢ donem foliasyon kivrimlanmalari, dik burusma klivajlart ve
bu deformasyonlarin gerilmeli yorumunun (Elmas ve dig. 2010) yapilasini olanaksiz kilan
bindirmeler de liretmistir.
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ABSTRACT

Geological mapping, new data on lithologic composition, facies, and isotopic ages of
magmatic rocks and detrital zircons, as well as the correlation with neighboring regions
allow to infer that the Strandja Massif evolved as a magmatic arc during the Ordovician
to Permian and perhaps to the Triassic. This evolution is comparable with the evolution of
the Silk Road arc located along the northern margin of Paleo-Tethys. In the late Paleozoic-
early Mesozoic, this arc was subjected to large-scale dextral arc-parallel tectonic transport,
which became younger to the west. In the Jurassic-early Cretaceous, all rocks of the Strandja
Massif have been subjected to epidote-amphibolite to greenschist facies metamorphism and
high-strain deformations. In the western part of the massif, our *’Ar/*’Ar age determinations
of muscovite and biotite, making the pervasive foliation, constrain the age of this event to 165
to 157 Ma, which is comparable with Rb-Sr 162-149 Ma ages of the same minerals (middle
to late Jurassic). This foliation almost completely reworked the pre-Permian foliations and
structures. In the eastern part, this foliation has similar “*Ar/*’Ar ages (Elmas et al. 2010). The
middle Jurassic - early Cretaceous deformations have produced numerous zones of mylonites
and led to tectonic mixing of rocks originated in different times and in different tectonic
settings. Juxtaposition of unstrained dolomite and limestone and high strain siliciclastics
indicate contractional nature of deformations. These deformations have a complex kinematic
history as it is evidenced from mapping of stretching lineation trends in the western part of
the massif. There, they make a loop (30 x 40 km), in which NE-SW trends in the south change
to N-S§ directions in the central parts and then to NW-SE trends in the north. These changes
are not correlative with dominant NW strikes of the foliation that moderately dips to both NE
and SW. Despite trend changes, the kinematic indictors show persistent motions in northern
directions. In the eastern part of the massif, the stretching lineation strikes to NE but in
places, NW-SE trends are also recorded albeit without gradual trend transitions. Sense of
shear is the same as in the western part. We interpret these intricate changes of the lineation
trends as a result of relative motion changes caused by a triple junction migration between
the Eurasian, Paleo-Tethyan, and Mandritsa Arc plates. Oblique subduction of Paleo-Tethys
(NW trends) led to arc-parallel tectonic transport within the Strandja Massif (a fragment of
the Silk Road arc), which later was changed into convergent motions (NE trends) between
the Mandritsa Arc and Eurasia. Besides the foliation and stretching lineations that were
formed in ductile environments, this collisional deformations produced also later folds of the
foliation, steep crenulation cleavages, and thrusts, which makes unlikely the interpretation of
these deformations as extensional (Elmas et al. 2010).
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