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Meta-ofiyolitik kayalar KB Tiirkiye’de Biga Yarimadasi’nin giiney kesiminde bulunan Kazdag
Masifi’ne yiizlek verir. Meta-ofiyolitik kayalar baslica metagabro, metadiinit, metapiroksenit
ve serpantinitten olusmaktadir. Kazdag Masifi i¢erisindeki metagabrolarda bulunan rutillerin iz
element bilesimi ve rutil i¢erisindeki Zr elementine bagl olarak sicaklik degerleri saptanmustir.
Elde edilen sonuglar yitime ugrayan okyanusal kabugun bilesimsel gecmisinin ve meta-ofiyolitik
kayalarin metamorfizma sicakliklarinin belirlenmesine katki saglamaktadir. Analiz edilen biitiin
rutillerin Zr igerigi 176 ppm ve 428 ppm arasinda degismektedir. Zr icerigi metamorfizma
sicakliginin belirlenmesinde kullanilmaktadir. Metagabro igerisindeki rutil mineralleri baskin
olarak subkondritik Nb/Ta (11-18) ve Zr/Hf (26-29) oranlarina sahiptir. Nb/Ta ve Zr/Hf pozitif
korelasyon sunmakta ve bu da muhtemelen silikat boliimlenmesinden kaynaklanmaktadir.
Benzer sekilde, rutillerin Ta igerigi azalirken Nb/Ta oranindaki artig kismi ergimenin rutil Nb/Ta
ayrimlagmasi iizerine olan etkisine baglanabilmektedir.

Rutilin Zr igerigine bagli olarak gelistirilen termometre yaygin olarak yiiksek dereceli metamorfik
kayalara uygulanabilmekte ve meta-ofiyolitik kayalarmm metamorfizma sicakliklarmin
saptanmasina olanak saglamaktadir. Bu calismada kullanilan rutil termometresi metagabro
orneklerinin sicakliklarmim 620-642 °C (5 kbar basingta) arasinda degistigini gostermektedir.
Bu sicaklik degerleri Kazdag Masifi’ndeki meta-ofiyolitik kayalar igin elde edilmis ilk sicaklik
degerleridir. Rutilin iz element karakteristikleri, rutil minerallerinin metamorfik akiskanlardan
itibaren gelistigini ifade etmektedir. Rutil i¢erisindeki Pb diflizyonu i¢in kapanlanma sicakliklart
600-650 °C arasinda degismekte ve bu da rutil gelisimi i¢in rutil termometresinden elde edilen
sicakliklarla uyumludur. Bununla birlikte basing diizeltmesi yapilmayan diger rutil termometreleri
ise daha yiiksek sicaklik degerleri vermektedir. Bu da basmcin rutil termometresi tizerindeki
etkisinin 6nemli oldugunu gostermektedir.

Bu ¢alisma TUBITAK 2219 - Yurt dis1 doktora sonrasi arastirma burs programi kapsaminda
desteklenmistir.
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ABSTRACT

The meta-ophiolitic rocks are exposed on the Kazdag Massif located in the southern part of
the Biga Peninsula in northwest Turkey. The meta-ophiolitic rocks are mainly composed of
metagabbro, metadunite, metapyroxenite and serpentinite. Trace element composition of rutile
and Zr-in-rutile temperatures were determined for the metagabbro from the Kazdag Massif.
The results provide insights into the compositional history of subducted oceanic crust and
metamorphic temperatures of the meta-ophiolitic rocks. The Zr content of all rutiles range
between 176 and 428 ppm and is strongly correlated with Hf, which can be used as an indicator
of metamorphic temperature. The rutile grains from metagabbro samples in the Kazdag Massif
are dominated by subchondritic Nb/Ta (11-18) and Zr/Hf ratios (26-29). Nb/Ia and Zr/Hf show
positive correlation, which is probably produced by silicate fractionation. The Nb/Ta and Zr/Hf
ratios increase with a decrease in Ta and Hf contents. Accordingly, the increase in Nb/Ta ratios
with the decreased Ta contents can be attributed to the effect of partial melting on the rutile Nb/
Ta differentiation.

The Zr-in-rutile thermometer has been widely applied to high-grade metamorphic rocks, which
indicates metamorphic temperature estimates for the meta-ophiolitic rocks. The Zr-in-rutile
thermometer was used to obtain metamorphic temperature estimates for rutile. The metagabbro
records a temperature range of 620-642 °C at 5 kbar, which refers to the amphibolite-facies
metamorphism of an intermediate P/T conditions. This is the first temperature estimate for the
meta-ophiolitic rocks from the Kazdag Massif. The trace element characteristics of rutile suggest
that these rutile grains were grown from metamorphic fluids. The closure temperatures of 600-
650 °C for Pb diffusion in rutile are consistent with Zr-in-rutile temperatures of 620-642 °C for
rutile growth. However, the other Zr-in-rutile calibrations without correction for pressure yield
higher temperatures, which confirm that the pressure plays an important role on the Zr-in-rutile
thermometer.
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