Toros-Anadolu Kitacigi ve Yakin Cevresinin Ge¢c Neoproterozoik Evrimi
Late NeoproTerozoic Evolution of the Tauride-Anatolide Microcontinent and Surroundings

Semih GURSU', M. Cemal GONCUOGLU?, Hiiseyin KOZLU?, Necati TURHAN*

" MTA Genel Miidiirliigii MAT Dairesi, 06520, Ankara, Tiirkiye
2 ODTU Jeoloji Miihendisligi Béliimii, 06531 Ankara, Tiirkiye
* TPAO, Arama Grubu, Ankara, Tiirkiye
MTA Genel Miidiirliigii Jeoloji Etiitleri Dairesi, 06520, Ankara, Tiirkiye
semihgursu@yahoo.com, mcgoncu@metu.edu.tr

0z

Bu caligmada Mardin-Derik, Bing6l-Geng, Feke-Adana, Anamur-Mersin, Bozburun/Sarigigek-Isparta,
Afyon-Sandikli, Afyon-Thsaniye ve Afyon Sultandaglari alanlarinda incelenmis olan Toros-Anatolit
Platformuna ait Ge¢ Neoproterozoyik - Erken Paleozoyik yasl birimlerin karakteristik 6zelliklerinin
yorumlanmasi amaglanmuistir.

Mardin-Derik alaninda GD Anadolu Otoktonu igerisinde yiizeylenen Telbesmi Formasyonu olasilikla
Erken Kambriyen yasl olup koyu kahve, pembemsi kahve renkli, fliiviyal arkozik kumtasi/ camurtasi
ardalanmasindan olusur. Birim icerisinde andezitik/ spilitik lavlar ve piroklastik kayagclar yer alir. Birimin
iist kesimleri ¢ok ince tabakali, ¢ortlii rekristalize kirectasi ve kirmizi, mor, yesilimsi mor, kahve renkli
kumtagt ve silttasindan olusur. Birim {iste dogru kuvarsitlerin hakim litolojiyi olusturdugu Erken
Kambriyen yash Sadan Formasyonu ile gegislidir. Telbesmi formasyonu ile Sadan Formasyonun gegis
araliginda gozlenen konglomeratik olusumlar daha onceden Onerilenin (Dean et al., 1981) aksine bir
uyumsuzlugu degil siireksiz kanal dolgularini temsil etmektedir.

Bitlis Metamorfiklerindeki Neoproterozoik Temel, meta-pelitik kayaglardan olusur ve meta-granitik
kayaclar ve amfibolite doniismiis diyabaz dayklari tarafindan kesilir. Birimi etkileyen ilk metamorfizma
Alt Paleozoyik 6ncesidir (Gonctioglu ve Turhan, 1983).

Toroslarda, Ge¢ Neoproterozoyik temel ¢ogunlukla Geyikdagi Tektonik Birliginin tabaninda yer alir.
Temel birimler igerisinde gozlenen ve s1g denizel ortami karakterize eden meta-sedimanter kayaclar, lidit,
silttas1, ¢ortlii dolomitik kiregtasi, kumtasi, siyah renkli sleytler ve olast buzul konglomeralardan olusur
ve Geg¢ Neoproterozoyik olusum yasimi veren (541.3+10.9 Ma) meta-kuvars porfirler tarafindan kesilir.
Birimde izlenen meta-felsik kayaglar, jeokimyasal agidan garpisma sonrasi gerime ile olusmustur (Giirsu
ve dig., 2004). Temel birimler, Pan-Afrikan orojenezini takiben gelisen ag¢ilma sonucu dinamik
metamorfizmaya ugramigtir. Birimi uyumsuz olarak tizerleyen Erken Kambriyen yashi Gogebakan
Formasyonu, tabanda metamorfize ve deforme olmus temel birimlere ait ¢akillar iceren konglomera,
kumtasi ve silttagi ardalanmasindan olusur. Volkanik-volkanoklastik arakatkili karasal kirmntililar1 igeren
birimde gozlenen mafik kayaclara ait jeokimyasal bulgularin, yay-ardi havzayi gostermesi (Giirsu ve
Gonciioglu, 2005), Gondwana perikratonunda riftlesmenin etkilerini ve litosferik incelmeye isaret eder.
Benzer ozellikler Peri-Gondwana kesimindeki Kadomiyen birimlerinde de gozlenmistir (Neubauer,
2002). Erken Kambriyen zamanindaki bu riftlesme olasilikla Istanbul-Zonguldak bélgesini Anadolu’dan
(Gondwana) ayirmis ve giderek Toroslarin kuzeyinde bir basenin a¢ilmasia neden olmustur.

Anatolit tektonik birliginde Geg¢ Neoproterozoyik kayalar1 Menderes ve Orta Anadolu kristalen
masiflerinde goézlenir. Menderes Masifinde Ge¢ Neoproterozoik temel, para-gnays ve orto-gnayslardan
olusur. Gozlii gnays olarak tanimlanan orto-gnayslarin 207Pb/206Pb zirkon izotopik yaslar1 546.2+1.2
Ma - 570.5 +2.2 (Hetzel ve Reischman, 1996; Koralay ve dig., 2004) arasinda degisir ve Geg
Neoproterozoyik yasini yansitir. Bu kayalarda jeokimyasal agidan ¢arpisma sonrasi ortami yansitir ve
Sandikli bélgesinde ylizeylenen meta-felsik kayaclar ile benzer 6zellik gosterirler.



Sonug olarak, Toros —Anadolu ve GD Anadolu tektonik birliklerinin temelindeki Ge¢ Proterozoyik yash
birimler, Gondwana/Perigondwana platformu iizerinde Panafrikan/Kadomiyen ge¢ evresinde carpisma
sonrasi gerilme ile olusan basenlerde gelismisler, bu olay ile ilintili felsik magmatizmadan
etkilenmislerdir. Alt Kambriyende ise, Iyapetusun giineye, Gondwana altina dalmasmin siirmesi ile
bugiinkii Istanbul-Zonguldak birliginin temelindeki yay magmatizmas1 gelismis, Toros-Anadolu kitasal

kabugunda ise gerilmenin siirmesi ile yay-ardi tipi volkanizma etkili olmustur.

ABSTRACT

The aim of this study is to determine the characteristic geological features of Late Neoproterozoic - Early
Paleozoic successions of Tauride-Anatolite Platform and surroundings, studied in Mardin-Derik, Bingdl-
Geng, Feke-Adana, Anamur-Mersin, Bozburun/Saricicek-Isparta, Afyon-Sandikli, Afyon-Ihsaniye and
Afyon-Sultandagi areas.

The Telbesmi Formation, in SE Arabian Autochthon (Mardin-Derik area), is composed of alternating
dark brown, pinky brown colored fluvial arkosic meta-sandstone/meta-mudstones and andesitic and
spilitic lava flows and pyroclastic rocks. The uppermost part mainly includes very thin-layered cherty
recrystallized limestones and red, violet, green, brown colored meta-sandstones/meta-siltstone
alternations. Upwards, the formation is transitional to FEarly Cambrian Sadan Formation. The
discontinuous conglomeratic band between the Telbesmi and Sadan Formations is a channel-fill and
does not correspond to an unconformity, as previously suggested (Dean et al., 1981).

Neoproterozoic basement in Bitlis Massif is made up of metapelitic rocks and cut by meta-granitic rocks
and amphibolitized diabase rocks and metamorposed before Lower Paleozoic (Gonciioglu ve Turhan,
1983).

The Neoproterozoic basement in Taurides is mostly crops out in the basement of the Geyikdag Tectonic
Unit. The meta-sedimanter rocks indicating shallow-marine deposition is composed of lydite, siltstone,
cherty dolomitic limestone, sandstone, black shales and glacial? conglomerate bands and cut by the Late
Neoproterozoic meta-quartz porphyry rocks (541.3+10.9 Ma). Meta-felsic rocks in the basement indicate
a post-collisional tectonic setting (Giirsu et. al., 2004). The basement rocks are affected by dynamic
metamorphism related to the extensional tectonics following the Pan-African orogey. The unconformably
overlaying Early Cambrian Gogebakan Formation is composed of conglomerates with deformed pebbles
of the basement rocks, sandstone and siltstone alternations with volcanic/volcaniclastic interlayers. The
mafic rocks in this unit are formed in a back-arc basin setting (Giirsu and Gonciioglu, 2005) and indicate
the lithospheric thinning and the effect of the rifting in the Gondwanan Peri-caraton and has similarities
with the Cadomian and related Perigondwanan areas (Naubauer, 2002). This rifiing during the Early
Cambrian is probably resulted in the separation of the Istanbul-Zonguldak terrane from the rest of the
Gondwanan Anatolia and hence the initial opening of a basin to the north of the Taurides.

Late Neoproterozoic rocks in the Anatolide Tectonic Unit are observed in the Menderes Massif and
Central Anatolian Crystalline Complex. Neoproterozoic basement in the latter is made up of para- and
orto-gneisses, cut by amphibolites. The 207Pb/206Pb single zircon ages of ortho-gneisses (augen gneiss)
is changing between 546.2+1.2 Ma - 570.5 £2.2 Ma (Hentzel ve Reishman, 1996; Koralay ve dig., 2004)
and indicate Late Neoproterozoic intrusion age. Geochemically they are also formed in a post-collisional
setting and are similar to the meta-porphyroids in Sandikli area.

To conclude, the Late Neoproterozoic rocks in the basement of the Tauride-Anatolide unit as well as of
the surrounding ones were developed in extensional/transtensional basins on  the
Gondwanan/Perigondwanan continental crust in Late Cadomian/Panafrican period and intruded by
granitoids formed by post-collisional extension. During the Early Cambrian, ongoing subduction of the
lapetus oceanic lithosphere beneath the Gondwanan margin triggered the arc-magmatism in the present
Istanbul-Zonguldak terrane and gave way to a back-arc-type extension in the northern Gondwanan
margin.
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