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OZET

Bat1 Anadolu’da Anatolid-Torid platformunun en kuzey kenarinda yer alan Tavsanl
Zonu diinyada belki de en iyi korunmug mavisistleri igcerir (Okay, 1984). Mavisistler batida
Mustafa Kemalpasa’dan doguda Mihali¢cik (Cogulu, 1967) ve Konya giineyine kadar (Droop
ve digerleri, 2005) uzanir (Sekil 1). Tavsanli Zonu, kuzeyde izmir-Ankara kenedi boyunca
Pontidler ile dokanaktadir; giineyde ise Afyon Zonu’nun metamorfitleri iizerinde tektonik
olarak yer alir. Tavsanli Zonu’nun en alt birimi, yliksek basing-diisiik sicaklik kosullarinda
baskalagim gecirmis diizenli bir istif olusturan ve stratigrafik olarak Toros istiflerine benzeyen
Orhaneli birimidir (Sekil 2). Orhaneli biriminin en alt kesimi bir kilometreden fazla kalinliga
sahip mikagistlerden olusur. Tavsanli Zonu’nun bati1 kesiminde, Keles, Orhaneli, Mustafa
Kemal Paga arasinda mostra veren, ve Kocasu formasyonu olarak tanimlanan mikasistler
jadeit, lavsonit, glokofan gibi yiiksek basing-diisiik sicaklik (YB/DS) mineralleri kapsar
(Okay ve Kelley, 1994; Okay, 2001). Kocasu mikagistlerinde yapilan zirkon yas tayinleri
mikasistleri olusturan kumtasi-seyl istifinin ¢okelme yasinin Karbonifer ve sonrasi oldugunu
gostermistir. Mikasistler i¢inde ayrica Ordovisyen olusum yasi veren jadeitli metagranitler de
yer alir. Kocasu mikasistleri iiste dogru tedrici olarak kalin bir karbonat istifine geger. Inénii
mermeri olarak bilinen ve yer yer kilometrelerce kalinliga sahip karbonatlarin ¢okelme yast
muhtemelen  Mesozoyik’tir.  Inénii  mermerleri iizerinde ise metabazit-metagort
ardalanmasindan olusan Devlez Formasyonu yer alir. Bu formasyon i¢indeki kayalarda
glokofan, lavsonit, sodik piroksen gibi YB/DS mineralleri yaygin olarak geligsmistir. Tavsanl
Zonu merkezi kesiminde Sivrihisar ¢evresinden lavsonitli eklojitler tanimlanmistir (Kulaksiz,
1978; Withney and Davis, 2006; Davis and Whitney, 2006). Kocasu formasyonu
mikagistlerinde yer alan jadeit-kloritoid-glokofan parajenezi metamorfizma sirasindaki

basing-sicaklik kosullarinin 24 + 3 kbar ve 430 = 30 °C oldugunu gostermektedir. YB/DS
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Sekil 1. Tavsanli Zonu’nun tektonik haritasi (Okay, 2002).
Fig. 1. Tectonic map of the Tavsanli Zone (Okay, 2002).
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Sekil 2. Tavsanli Zonu’nun tektonostratigrafisi (Okay, 1986).

Fig. 2. Tectonostratigraphy of the Tavsanli Zone.
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metamorfizma yasi, yapilan Ar-Ar ve Rb-Sr yas tayinlerine gore yaklasik 80 My’dir
(Kampaniyen). Basing degerleri Toroslarin kuzey kenar1i olarak yorumlanan Orhaneli
biriminin Kampaniyen’de 80 km bir derinlige gomiildiigiinii gostermektedir.

Orhaneli birimi iizerinde tektonik dokanaklarla genelde ofiyolitli melanj olarak bilinen
Ovacik kompleksi yer alir. Ovacik kompleksi bazalt, ¢ort, pelajik seyl, pelajik kirectasi,
grovak tiirii kayalardan olusur. Bu kayalar arada bir matriks olmaksizin tektonik dokanaklarla
yanyana gelmis melanj tiirii kaya birimleri olusturur. Ovacik Kompleksi i¢inde lavsonit, sodik
piroksen, aragonit gibi YB mineralleri, bazaltlar i¢cindeki damarlar ve amigdoyillerden
tanimlanmistir (Okay, 1980). Ayrica Ovacik kompleksi icinde yer alan pelajik kirectaglar:
yiiksek basincin etkisi ile kismen aragonitlesmistir (Topuz ve digerleri, 2006). Bu durum
ilerleyen aragonitlesmenin diinyadaki tek ornegini teskil eder. Ovacik Kompleksi, Neo-Tetis
okyanusunun kuzeye dogru dalma-batmasi sirasinda gelismis bir eklenir prizmayi temsil eder.
Ovacik Kompleksi i¢indeki radyolaryali ¢ortlerde yapilan radyolarya tanimlari ¢ortlerin
yasinin Triyas’tan Kretase’ye kadar degistigini gostermistir (Tekin ve digerleri, 2002).

Tavsanlt Zonu tektonik istifinin en lstiinde ise biiylik ol¢lide peridotitlerden olusmus
ofiyolit kiitleleri yer alir. Ofiyolit kiitleleri iginde, peridotitler disinda, az oranlarda gabro,
piroksenit ve diyabaz dayklari bulunur. Diyabaz dayklarinin petrografisi, ofiyolit kiitlesinin
Orhaneli birimini etkileyen YB/DS baskalasim kosullarindan etkilenmedigini gostermektedir.

Tavsanlt Zonu tektonik istifi Sivrihisar’dan Orhaneli’ne kadar uzanan genis bir alanda
Eosen yasinda granodiyoritler tarafindan kesilmektedir. Bu Eosen magmatizmasi ile yakin
iliskili olarak inegdl giineyinde Kocasu Formasyonu mikasistleri i¢inde kordiyerit, andalusit
parajenezleri ile tamimlanan Eosen yasinda bir dinamo-kontakt metamorfizma geligmistir
(Okay ve Satir, 2006).

Erken Kretase sonunda (Ge¢ Senomaniyen-Turoniyen) Anatolid-Torid platformunun
kuzey kenar1 okyanus i¢i bir dalma-batma zonuna girmis, ve Kampaniyen’de 80 km derinlige
ulagmistir. Buna bagli olarak Geg¢ Kretase’de ¢ok biiyiik bir ofiyolit nap1 Anatolid-Torid
platformunun bati kesimini tamamen kaplamistir. Anatolide-Torid platformuna bagli olan
okyanusal litosferin kopmasi sonucu en ge¢ Kretase’de Tavsanli Zonu yiikselmeye baslamis

ve Eosen’de yaklasik bugiinkii konumuna ulagmistir.

ABSTRACT
Probably the best preserved blueschists in the world occur in the Tavsanli Zone on the northern

margin of the Anatolide-Tauride platform (Okay, 1984). The blueschists extend for more than 250 km
from Mustafa Kemalpasa in the west to Mihaliccik (Cogulu, 1967) and south of Konya (Droop et al,
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2005) in the east (Fig. 1). In the north the Tavsanli Zone is in contact with the Pontides along the
Lzmir-Ankara suture and in the south it overlies tectonically the Afyon Zone. The basal tectonic unit in
the Tavsanli Zone is the Orhaneli unit, constituted of a coherent Tauride-type sequence that is
undergone a high pressure-low temperature (HP/LT) metamorphism (Fig. 2). The lower parts of the
Orhaneli unit consists of micaschists more than one kilometer in thickness. The micaschists of this
Kocasu formation, which crop out in the western part of the Tavsanli Zone in the region between
Keles, Orhaneli and Mustafa Kemalpasa, comprise HP/LT minerals such as jadeite, lawsonite,
glaucophane (Okay and Kelley, 1994, Okay, 2001). Clastic zircon ages from the Kocasu micaschists
indicate a Carboniferous and younger age for the protoliths of the micaschists. The micaschists also
comprise blocks of jadeite-bearing metagranites with Ordovician protolith ages. The Kocasu
micaschists pass upwards into a thick carbonate sequence, known as the Inonii marbles, with a
probable Mesozoic depositional age. The Indnii marble is overlain by the metabasite-metachert
intercalation of the Devlez formation. HP/LT minerals such as glaucophane, lawsonite, sodic
pyroxene occur widely in the metabasites and metacherts. Furthermore, lawsonite-eclogites are
described from the central parts of the Tavsanli Zone from the Sivrihisar region (Kulaksiz, 1978;
Withney and Davis, 2006, Davis and Whitney, 2006). The jadeite-chloritoid-glaucophane paragenesis
from the Kocasu micaschists indicate peak pressure-temperature conditions of 24 + 3 kbar ve 430 +
30 °C. The age of metamorphism, based on Ar-Ar and Rb-Sr data is ca. 80 Ma (Campanian, Okay and
Kelley, 1994, Sherlock et al., 1999). The metamorphic pressures indicate that the northern margin of
the Anatolide-Tauride block was buried to depths of 80 km during the Campanian.

The Orhaneli unit is overlain tectonically by an accretionary complex (Ovactk complex) also
known as ophiolitic mélange. The Ovacik Complex consists of basalt, chert, pelagic shale, pelagic
limestone and greywacke. These rock types are juxtaposed tectonically without an apparent matrix.
HP minerals such as aragonite, lawsonite and sodic pyroxene are described from the veins and
amygdoiles in basalts of the Ovacik complex (Okay, 1980). Some of the pelagic limestones in the
Ovacik Complex show prograde aragonitization, a unique occurrence (Topuz et al., 2006). The
Ovacik Complex represents an accretionary wedge formed during the northward subduction of the
Neo-Tethyan ocean. Radiolaria from the cherts in the Ovacik Complex give ages ranging from
Triassic to Cretaceous (Tekin et al., 2002).

The topmost part of the Tavsanli Zone is made up of ophiolite, constituted mainly of peridotite.
Apart from peridotite, there are also minor amounts of gabbro, pyroxenite and diabase dykes.
Petrography of the diabase dykes indicates that the ophiolite has not undergone the HP/LT
metamorphism observed in the Orhaneli unit.

The Blueschist sequence of the Tavsanli Zone is intruded by Eocene granodiorites over a wide

region extending from Sivrihisar to Orhaneli. Associated with this Eocene magmatism, an Eocene
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dynamo-contact metamorphism, characterized by the occurrence of cordierite and andalusite has
developed south of Inegdl Okay and Satir, 2006).

The northern margin of the Anatolide-Tauride block was subducted in an intra-oceanic
subduction zone at the end of the Early Cretaceous (late Cenomanian-Turonian) and reached a depth
of 80 km by the Campanian. Associated with the subduction, a large ophiolite was obducted over the
western part of the Anatolide-Tauride block. The exhumation of the Tavsanli Zone started in the Late
Cretaceous with the rupture of the attached oceanic lithospheric and the blueschists reached their

present position by the Eocene.
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