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The Lower Carboniferous flysch of the Istanbul Zone is an over 1500-m-thick turbiditic sandstone-
shale sequence marking the onset of the Variscan deformation in the Pontides. It overlies Lower
Carboniferous black cherts and is unconformably overlain by the Lower Triassic continental
sandstones and conglomerates. The petrography of the Carboniferous sandstones and the
geochronology and geochemistry of the detrital zircons and rutiles were studied to establish its
provenance. The sandstones are feldspathic to lithic greywackes and subgreywackes with
approximately equal amounts of quartz, feldspar and lithic clasts. The amount of feldspar decreases
upwards in the sequence at the expense of quartz and lithic fragments. The lithic fragments are
dominated by intermediate volcanic rocks followed by metamorphic and sedimentary rock
fragments. Coarse lithic fragments are generally granitoidic. In the discrimination diagrams
sandstone samples lie mainly in the field of dissected arc. 218 detrital zircons and 35 detrital rutiles
from four sandstone samples were analysed with laser ablation ICP-MS. The detrital zircons show
a predominantly bimodal age distribution with Late Devonian to Early Carboniferous (390 to 335
Ma) and Cambrian-Neoproterozoic (640 to 520 Ma) ages. About 9% of the analyzed zircons are in
the 1700-2750 Ma range; zircons of the 700-1700 Ma age range are absent. The REE patterns and
Th/U ratios of the zircons indicate a magmatic origin. With one exception (Neoproterozoic), the
rutile ages are Late Devonian - Early Carboniferous and their geochemistry indicates that they were
derived from amphibolite facies metamorphic rocks. Sandstone petrography and detrital zircon-
rutile ages suggest one dominant source for the Lower Carboniferous sandstones: a Late Devonian
to Early Carboniferous magmatic and metamorphic province with overprinted Neoproterozoic
basement. Late Devonian - Early Carboniferous magmatic and metamorphic rocks are unknown
from the Eastern Mediterranean region. They are, however, widespread in central Europe. The
Istanbul Zone is commonly correlated with the Avalonian terrranes in central Europe, which
collided with the Armorican terranes during the Carboniferous resulting in the Variscan orogeny.
The Carboniferous flysch of the Istanbul Zone must have been derived from a colliding Armorican
terrane, as indicated by the absence of 700-1700 Ma zircons and by Late Devonian - Early
Carboniferous magmatism, typical features of the Armorican terranes. This suggest that during the
Carboniferous the Istanbul terrane was located close to the Bohemian Massif and has been
translated by strike-slip along the Trans European Suture Zone to its Cretaceous position north of
the Black Sea.
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Istanbul Zonu'nda Karbonifer Flisinin Kaynak Alam: Kumtasi Petrografisi ve
Kirintili Zirkon-Rutil Jeokronolojisi

Istanbul Zonu'nun bat1 kesiminde yer alan ve Trakya Formasyonu olarak bilinen Alt Karbonifer
flisi, Varisken orojenezinin baslamasini temsil eden, kalinlig1 1500 metreyi gecen bir kumtasi-seyl
istifinden olusur. Trakya Formasyonu Alt Karbonifer (Turnasiyen) yash siyah cortler {izerinde yer
alir ve Alt Triyas yash karasal kumtas1 ve konglomeralar tarafindan uyumsuzlukla ortiiliir. Trakya
Formasyonu'nun kaynagini saptamak amaci ile kumtaslarinin petrografisi ve kumtaslar1 igindeki
kirintili zirkon ve rutillerin jeokronoloji ve jeokimyasi ¢alisilmistir. Kumtaglart feldispatik ve litik
grovak ve subgrovaklardan olusur, yaklasik esit oranlarda kuvars, feldispar ve litik taneler igerir.
Feldispar orani istifin iistiine dogru artar, kuvars ve litik taneler azalir. Litikler baskin olarak ortag
volkanik tanelerden yapilmistir, bunlar1 metamorfik ve sedimenter kaya pargalar1 izler. Iri litik
taneler ise genellikle granitoid kaya pargalarindan olusur. Modal analizi yapilan 21 adet kumtasi
ornegi tektonik diskriminasyon diyagramlarinda genellikle parcalanmis magmatik yay alanina
diiser. Dort adet kumtast 6rneginden 218 adet kirintili zirkon ve 35 adet kirintili rutil tanesi lazer
ablasyon ICP-MS teknigi ile analiz edilmistir. Kirintili zirkon yaslar1 genellikle Neoproterozoyik
(640- 550 Ma) ve en Ge¢ Devoniyen - en Erken Karbonifer (390 - 335 Ma) olmak iizere bimodal
bir dagilim gosterir. Analiz edilen zirkonlarin yaklasik %9'u1700-2750 Ma aras1 yastadir, 700-1700
Ma yas aralifindaki zirkonlara rastlanmamustir. Zirkonlarin REE dagilimlar1 ve Th/U degerleri
magmatik bir kokene isaret eder. Bir rutil haricinde digere tiim rutiller Ge¢ Devon - Erken
Karbonifer yastadir, rutillerin jeokimyas1 amfibolit fasiyesinde bagkalagim gecirmis bir kaynak alan1
gostermektedir. Kumtasi petrografisi ve zirkon-rutil yaslar1 Alt Karbonifer kumtaslari i¢in tek bir
kaynak alani tanimlamaktadir. Bu kaynak alan Neoproterozoyik bir temel ve bu temeli tizerleyen
Geg Devon - Erken Karbonifer magmatik-metamorfik kayalardan olugsmaktadir. Ge¢ Devon - Erken
Karbonifer yasta magmatik ve metamorfik kayalar Dogu Akdeniz bolgesinden bilinmemekte, buna
karsin merkezi Avrupa'da yaygm olarak bulunmaktadir. Istanbul Zonu genellikle merkezi
Avrupa'daki Avalonya levhaciklar1 ile korele edilmektedir. Erken Karbonifer'de Avalonya,
Armorikan levhaciklar1 ile ¢arpismis ve bu c¢arpisma sonucu Hersiniyen orojenezi meydana
gelmistir. Istanbul Zonu'nun Karbonifer flisinin malzemesi, Istanbul Zonu'na ¢arpan bir Armorikan
levhacigindan gelmis olmalidir. Armorikan levhaciklar1 Trakya Formasyonu'nda izleri goriilen 700-
1700 Ma yastaki zirkonlarin bulunmamasi ve yaygin Ge¢ Devon-Erken Karbonifer magmatizmasi
ile karakterize olur. Bu durum Karbonifer'de Istanbul Zonu'nun merkezi Avrupa'ya yakim bir
bolgede yer aldigimi ve Trans-Avrupa kenet zonu boyunca sol yonlii bir makaslama ile Kretase'de
Karadeniz kuzeyindeki konumuna ulastigini gostermektedir.
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