Tectonic development of the southern margin of the Black Sea in the Eastern and Central Pontides, Turkey: framework for opening of the Eastern Black Sea Basin
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An understanding of the Black Sea as a whole must take account of the geological development of
its on-land periphery which shows marked differences regionally. These include the Precambrian
rocks of the western Pontides (istanbul Fragment) that border the Western Black Sea Basin, the Late
Palaeozoic-Early Cenozoic terranes of the central and eastern Pontides & Crimea that border the
Eastern Black Sea Basin, and the young Caucasus orogen that impinges in the east.

Here we focus on the eastern and central Pontides bordering the Eastern Black Sea Basin. The
oldest known rocks in this region are Upper Palaecozoic granites intruding undated Continental
basement (Artvin region) that is correlated with the Sakarya Zone of the western Pontides. The
Sakarya continent is assumed to have rifted from Gondwana and accreted to Eurasia during Late
Palaeozoic time. Important units following this are the Late Palaeozoic-Triassic Karakaya Complex,
and the Mid- Triassic-Mid Jurassic Kiire Complex (central Pontides), and also correlative units in
the Crimea (Taurian Series). The Karakaya Complex is interpreted as a Triassic accretionary
complex related to northward subduction of Palacotethys beneath the by-then accreted Sakarya
continent. The Kiire Complex, including the dismembered ophiolite and terrigenous turbidites, is
seen as a backarc basin that opened behind a volcanic are floored by oceanic crust (Cangaldag are).
Accretion of the Karakaya Complex halted by latest Triassic time, perhaps owing to the collision
and accretion of seamounts (Niliifer unit) or Continental fragments (Cal unit). The southern margin
of Eurasia was then transgressed by shallow-water carbonate sediments. The margin was next
affected by Early-Mid Jurassic crustal extension which inereased greatly from west to east with the
development of an extensional rift basin in the eastern Pontides. This was floored by terrigenous
turbidites, overlain by deep-water radiolarian muds and subduction-influenced volcanics. The basin
then collapsed, possibly owing to a Late Jurassic collision of an oceanic unit (not now preserved)
with the Eurasian aetive margin.

The deformed Eurasian margin in this eastern area was then transgressed by late Jurassic-early
Cretaceous carbonates and elastic sediments and subduction influenced rift volcanics. Ophiolites
formed in the Causacus in the Jurassic above a subduction zone which extended westwards into
Turkey represented by dismembered ophiolites (e.g. part of the Ankara Melange, central Pontides
and possibly the Refahiye ophiolite, eastern Pontides). Options for Early Cretaceous time are either
establishment of a short-lived passive margin, as suggested by sedimentary evidence from the
eastern Pontides (e.g. southward sloping ramp), or northward subduction remained aetive as
suggested by dating of accretionary melange in the Central Pontides. Field evidence (e.g. deposition
of Akgdl turbidites) and radiometric dating (Early Cretaceous cooling ages) are indicative of
extension- related exhumation in the central Pontides during the Early Cretaceous as a precursor to
opening of the Eastern Black Sea Basin.

Northward subduction of the izmir-Ankara-Erzincan ocean (Northern Neotethys) subsequently
triggered genesis of the Upper Cretaceous Eastern Pontide are. Upper Cretaceous supra-subduction
ophiolites were generated within the Izmir-Ankara-Erzincan ocean to the south. Collision began
with the southward emplacement of ophiolites dver the margins of eneroaching Gondwana-derived
units (e.g. Munzur platform & Kirsehir massif) during latest Cretaceous time. Upper Cretaceous
sediments bordering the Eastern Black Sea basin deepened upwards and slumped during the
Campanian, suggestive of a rift event. Further south, the Izmir-Ankara-Erzincan ocean finally
elosed during the Palacogene; the fore-arc basin bordering Eurasia overfilled, and evolved through a
collisional-related foreland basin into a bipolar collision zone, marked by important north-verging
thrusting. Later teetonics of the eastern & central Pontides were mainly controlled by orogenic
collapse and tectonic escape of Anatolia. in summary, the onshore geology provides limited
evidence of the timing of opening of the Black Sea and also helps to establish the regional tectonic
framework. Anahtar Kelimeler: Black Sea, Central and Eastern Pontides, Tethys, tectonic evolution



Dogu ve Orta Pontidlerde Karadeniz giiney kenarinin tektonik gelisimi: Dogu Karadeniz
Havzasinin

acilmasina ait ¢erceve

Kara Denizin bir biitiin olarak anlasilmasi i¢in bolgesel olarak belirgin farkliliklar sergileyen cevre
kara alanmin jeolojik gelisimi gdz Oniine alimmalidir. Bati Karadeniz Havzasini sinirlayan Bati
Pontidlerdeki (Istanbul Fragman)

Prekambriyen yash kayaclar, Dogu Karadeniz Havzasini siirlayan Orta ve Dogu Pontidlerdeki
tektonik birlikler ve dogudaki geng Kafkas orojeni s6z konusu unsurlardir.

Bu sunumda Dogu Karadeniz Havzasimi siirlayan dogu ve orta Pontidleri ele aliyoruz. Bu
bolgedeki en yash kayaglar, yas1 bilinmeyen ancak bati Pontidlerdeki Sakarya Zonu ile korele
edilen bir kitasal temel (Artvin bdlgesi) igine yerlesmis Ust Paleozoyik yash granitlerdir. Sakarya
Kitasinin Gondwanadan riftlesip Geg¢ Paleozoyik sirasinda Avrasyaya eklendigi diisiiniilmektedir.
Bunu izleyen donemde Geg¢ Paleozoyik-Triyas yasli Karakaya Kompleksi, Orta Triyas-Orta Jura
yash Kiire Kompleksi ve Kirimdaki denestirilebilir birimler (Tavrik Serisi) olusmustur. Karakaya
Kompleksi Triyas yasl, Paleotetisin kuzeye, daha dnce eklenmis Sakarya kitasinin altina yitimi ile
iliskili y1g1s1m kompleksi olarak yorumlanir. Pargalanmis ofiyolit ve terijen tiirbiditlerden olusan
Kiire Kompleksi okyanusal kabuk iizerine gelismis bir volkanik yayin ardinda (Cangaldag yay1)
acilan bir yay-ardi havza olarak diisiiniilmektedir. Karakaya Kompleksinin yigisim1 ge¢ Triyas
sirasinda, olasilikla denizalt1 daglarinin (Niliifer birimi) veya kita pargalarinin (Cal birimi) ¢arpmasi
ve eklenmesi ile durmustur. Avrasya giiney kenar1 bunu izleyen donemde si1g denizel karbonat
kayaclar1 ile transgresif olarak oOrtlilmistiir. Ardindan kita kenar1 Erken-Orta Jura doneminde,
miktar1 batidan doguya dogru gidildik¢e 6nemli oranda artan kabuksal uzamaya maruz kalmis ve
dogu Pontidlerde bir rift havzasi olugsmustur. Rift havzasinin tabaninda terijen tiirbiditler, daha
istteki radyolaryali ¢ortler ve en tstteki yitim ile iliskili volkanikler depolanmistir. Bu havza
olasilikla okyanusal bir birimin (korunmamistir) Avrasya giiney kenarina carpmast nedeniyle Geg
Jura 6ncesinde ¢okmiistiir.

Dogudaki deforme Avrasya kenar1 ge¢ Jura-erken Kretase karbonat, kirintili kaya¢ ve rift
volkanikleri ile transgresif olarak ortiilmiistiir. Kafkaslarda Jurada yitim zonu tlizerinde, batiya dogru
Tiirkiye i¢lerine kadar uzanan ve parcalanmis ofiyolitler ile temsil edilen (Ankara Melanjmm bir
boliimii, orta Pontidler ve olasilikla dogu Pontidlerdeki Refahiye ofiyoliti) ofiyolitler olusmustur.
Erken Kretase donemi i¢in alternatifler ya dogu Pontidlerdeki sedimenter verilerin ortaya koydugu
gibi kisa Omiirlii bir pasif kenar gelisimi ya da Orta Pontidlerdeki y181is1m melanjmdan elde edilen
radyometrik verilerin gosterdigi gibi kuzeye yitimin devam etmesidir. Saha verileri (Akgol
tiirbiditlerinin ¢okelimi) ve radyometrik yas verileri (Erken Kretase soguma yaslar1) Erken Kretase
sirasinda Orta Pontidlerde, Karadeniz Havzasinin agilmasma yol agan, gerilme ile iliskili
yiikselmelerin meydana geldiginin bir gdstergesidir.

Izmir-Ankara-Erzincan okyanusunun (Kuzey Neotetis) kuzeye yitimi, Ust Kretase yashh Dogu
Pontid yaymin olusumunu tetiklemistir. Ust Kretase yash yitim zonu iistii ofiyolitler giineydeki
Izmir-Ankara-Erzincan okyanusu ic¢inde olugsmustur. Carpisma, en ge¢ Kretasede yaklasan
Gondwana kokenli birlikler (Munzur platformu ve Kirsehir Masifl) {lizerine ofiyolit yerlesimi ile
baslamistir. Dogu Karadeniz havzasmm sinirlayan Ust Kretase sedimanlari, bir riftlesmeyi
gosterecek sekilde iiste dogru derinlesen bir ortamda ¢okelmis ve yerel olarak havza igine
aktarilmigti. Daha gilineyde Izmir-Ankara-Erzincan okyanusu Paleojen ddneminde biitiiniiyle
kapanmis, Avrasya'yr siirlayan yay-onii havza dolmus ve ¢arpigsma ili iliskili 6niilke havzasindan
kuzey verjansli bindirmeler ile kendini gosteren bipolar ¢arpisma zonuna evrilmistir. Dogu ve Orta
Pontidlerin daha sonraki tektonik evrimi orojenik ¢okme ve Anadolu'nun tektonik kagmasi ile
kontrol edilmistir. Ozetle, kara jeolojisi Kara Denizin agilma zamanina iliskin sinirh veri saglar ve
bolgesel tektonik catinin elde edilmesine yardimci olur. Anahtar Kelimeler: Karadeniz, Orta ve
Dogu Pontidler, Tetis, tektonik evrim



