SAKARYA ZONU JURA ONCESI TEMELININ METAMORFiK EVRIiMi
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Biga Yarimadasi'ndan Dogu Pontidler'e kadar uzanan Sakarya Zonu'nun sedimenter Ortiisii genelde Alt Jura yaslh
istifler ile baglar. Bu Jura istifleri, yogun deformasyon ve ¢esitli fasiyeslerde metamorfizma gecirmis sedimanter ve
magmatik kayalardan yapilmis heterojen bir temel iizerinde yer alir. Sakarya Zonu'nun Jura oncesi temeli su alt
birimlere ayrilabilir:

a) Karbonifer'de amfibolit ve granulit fasiyesinde rejyonal metamorfizma gecirmis gnays, amfibolit ve mermer.
Gnayslarda karakteristik parajenez kordiyerit + sillimanit + granat + feldspar + kuvars'tir. Bu yiiksek dereceli
metamorfik seri en iyi olarak Pulur Masifi'nde mostra verir. Kazdag Masifi'ni olusturan benzer nitelikteki metamorfik
seride zirkon Pb-Pb ve U-Pb yaslari da genellikle Karbonifer vermektedir. Fakat Kazdag Masifi, Pulur Masifi'nden
farkli olarak, en Gec¢ Oligosen ve Erken Miyosen'de sicakligi 640° C'a ulagsan amfibolit fasiyesinde ikinci bir
metamorfizma gecirmistir ve Kazdag Masifi'ndeki mika yaslar1 bu ikinci metamorfizmay1 yansitmaktadir.

b) Karbonifer yastaki granitoidler. Bu pliitonlara ait bilinen en iyi drnekler Dogu Pontidler'deki Gilimiishane ve
kuzeybati Anadolu'daki Sogiit granitoidleridir.

¢) Geg Triyas'ta yesilsist, mavisist ve eklojit fasiyeslerinde metamorfizma ge¢irmis Niliifer Birimi veya Alt
Karakaya Kompleksi. Baskin olarak metabazit, daha az oranda mermer ve fillattan olusan, ve dalma-batmaya ugramis
bir okyanus platosu veya okyanus adalari toplulugunu temsil eden Alt Karakaya Kompleksi'nin tiim Sakarya Zonu
boyunca yaygin bir dagilimi vardir. Alt Karakaya Kompleksi i¢indeki mermerlerden elde edilen seyrek konodontlar
birimin Triyas'ta olustugunu gostermektedir. Alt Karakaya Kompleksi normal diizenli bir stratigrafik istif olmayup,
tektonik olarak yanyana gelmis ¢ok sayida ve gesitli biiyiikliikte, farkli metamorfik fasiyeslerde tektonik dilimlerden
yapilmistir. Bu dilimlerin bilyiik bir cogunlugu yesilsist veya yiiksek basing yesilsist fasiyesinde metamorfizma gosterir
ve metabazitlerde aktinolit + albit + epidot + klorit'ten olusan bir mineral toplulugu egemendir. Eskigehir kuzeyinde,
Bandirma dogusunda, Uludag'in kuzey ve giineyinde bazi bolgelerde ise Alt Karakaya Kompleksi dilimleri arasinda
granat + omfasit + glokofan'dan olusan eklojitler ve glokofan + epidot + granat parajenezini igceren mavisistler mostra
verir. Alt Karakaya Kompleksi'nden elde edilen fengit ve glokofan Ar-Ar yaslari genelde en Geg Triyas yasinda bir
metamorfizmaya isaret eder. Buna karsin Pulur Masifi'nde litolojik olarak Alt Karakaya Kompleksine ¢ok benzeyen
metamorfik kayalardan Erken Permiyen yaglari elde edilmistir. Bu bulgu dalma-batmanin Pontidler'in giiney sinir1
boyunca Permiyen ve Triyas'ta devam ettigine isaret eder.

d) Diisiik dereceli bir metamorfizma gosteren veya metamorfik olmayan, yogun yari-kirilgan, yari-siinek bir
deformasyon gegirmis klastik ve bazik volkanik kayalardan olusan Ust Karakaya Kompleksi. Biiyiik bir kesimi melanj
tiirii birimlerden olusan Ust Karakaya Kompleksi Triyas yasinda bir dalma-batma zonu kompleksini temsil eder.
Genelde metamorfik olmadig1 diisiiniilmesine ragmen, yapilan son c¢alismalar Ust Karakaya Kompleksi'nin
ankimetamorfizma ile yesilsist fasiyesi arasindaki kosullarda baskalasim geg¢irdigini gostermektedir.

Sakarya Zonu'nun Karbonifer-Triyas arasindaki evrimi, Hersiniyen yasinda bir temelden yapilmisg Lavrasya'nin
giiney aktif kita kenarina, giineydeki Paleo-Tetis okyanusundan gelen malzemenin eklenmesi ile agiklanabilir.
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The sedimentary cover of the Sakarya Zone extending from the Biga Peninsula to the Eastern Pontides, starts
generally with the Lower Jurassic sedimentary sequences. The Jurassic sequences lie with a angular unconformity over
a heterogeneous basement consisting of strongly deformed and variably metamorphosed sedimentary and volcanic
rocks. This pre-Jurassic basement of the Sakarya Zone can be subdivided into the following units:

a) Gneiss, amphibolite and marble, which has undergone amphbolite to granulite facies metamorphism during
the Carboniferous. The characteristic paragenesis in the gneisses is cordierite + sillimanite + garnet + feldspar + quartz.
This high-grade metamorphic sequence is best preserved and exposed in the Pulur Massif. Similar high-grade
metamorphic rocks in the Kazdag Massif yield also Carboniferous zircon Pb-Pb and U-Pb ages. However, unlike the
Pulur Massif, the Kazdag Massif has undergone an amphibolite facies metamorphism during the latest Oligocene-Early
Miocene, which reached temperatures of 640° C; the mica ages in the Kazdag Massif reflect these young metamorphic
event.

b) Carboniferous plutons. The best known examples of the Carboniferous plutons are the Giimiishane granitoid



in the Eastern Pontides and the S6giit granitoid in northwest Turkey.

¢) Lower Karakaya Complex or the Niliifer unit, which has undergone a greenschist, blueschist and eclogite
facies metamorphism during the latest Triassic. The Lower Karakaya Complex consists mainly of metabasites with
lesser amounts of marble and phyllite and represents a subduction-accretion complex of subducted oceanic plateau or a
series of oceanic islands. It has a very widespread distribution throught the Sakarya Zone. Rare conodont finds from the
marbles of the Lower Karakaya Complex indicate a Triassic depositional age. The Lower Karakaya Complex is not a
regular volcano-sedimentary sequence but represents a thrust stack made up of large number of tectonic slices, which
differ in size and also in metamorphic grade and metamorphic facies. Most of these slivers show a greenschist facies
metamorphism with a typical paragenesis of actinolite + albite + epidote + chlorite in the metabasites. North of
Eskisehir, east of Bandirma and north and south of Uludag some of the tectonic slices of the Lower Karakaya Complex
consist of eclogite of garnet + omphacite + glocophane and of blueschist with glaucophane + epidote + garnet
paragenesis. The phengite and glaucophane Ar-Ar ages from the Lower Karakaya Complex indicate a latest Triassic
high-pressure metamorphism. A sequence, lithologically similar to the Lower Karakaya Complex in the Pulur Massif,
has yielded Early Permian mica ages. The geochronological data suggest subduction along the southern margin of the
Pontides during the Permo-Triassic.

d) Upper Karakaya Complex consisting of low-grade or unmetamorphosed but strongly deformed clastic and
basic volcanic rocks. The Upper Karakaya Complex is made up mainly of melange-like units, and represents a Triassic
subduction-accretion complex. Although it is generally considered unmetamorphosed, recent studies have documented a
metamorphism ranging from anchimetamorphism to low-grade greenschist facies.

The Carboniferous to Triassic evolution of the Sakarya Zone can be viewed as subduction of the Paleo-
Tethys along the southern margin of Laurasia, which was constituted of Hercynian basement units.



