Outcrop observations from the Pontides: their importance for predicting reservoir
facies in the Black Sea in a sequence stratigraphic context
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A critical risk in petroleum exploration in the Black Sea is reservoir presence and quality. The well
exposed Mesozoic - Cenozoic succession of the Turkish Pontides provides valuable data to assist in
piecing together the tectonostratigraphic history of the Black Sea, and, through sequence
stratigraphic methodology, the prediction of facies away from these datapoints.

Much of the Permian -Triassic sedimentary succession exposed in the Pontides are phylites and
metabasites, deformed in the closure of Palaco-Tethys and the formation of the izanca Ocean. A
further deformation event occurred in the Late Cretaceous as a result of the collision of the Tauride
Block with Sakarya, preserving, locally, eclogites and other metamorphic facies. As a result of these
deformation events, the provenance of sediments deposited by secondary reworking into potential
reservoirs is a significant reservoir quality issue.

Post closure of Palaeco-Tethys, a passive margin developed during the Jurassic - Early Cretaceous.
Some of these sediments may be preserved on the Shatsky and Mid-Black Sea highs, and given the
nature of these structures may form potential play elements. Late Jurassic - Early Cretaceous
carbonates are one possible reservoir target and comparison of facies between Crimea, the Caucasus
and the Pontides, indicates that grainy facies may be present on the highs, with porosity enhanced
by exposure at multiple sequence boundaries. Rift shoulder uplift related to the onset of Western
Black Sea rift may have led to prolonged exposure of some of these carbonates.

Rifting associated with the opening of the Western Black Sea also created half-grabens which may
contain source rocks in the restricted syn-rift (Aptian and younger) clastic reservoirs. Upper
Cretaceous rift-drift facies are mainly pelagic carbonates.

Subsequently, accretion of the Tauride Block generated fme-grained flysch deposits. The subduction
of Neotethys also generated the Late Cretaceous Pontide magmatic are which affects the reservoir
quality of derived sediments.

Creation of the Eastern Black Sea in the early Tertiary resulted in a further episode of rift shoulder
uplift. Coincidence with eustatic drops in sea-level led to major episodes of turbidite deposition,
with some speetacular amalgamated sands being visible at outcrop. These are the direct analogue of
potential subsurface reservoirs. Sequence stratigraphy can be used to predict times of more
extensive lowstand deposition within this package.

Awareness of outcrop geology can lead to a greater understanding of provenance in this area and
therefore of the quality and distribution of potential reservoirs in the Black Sea. Keywords: Black
Sea, Pontides, reservoir, outcrop

Pontidlerde mostra gozlemleri: Karadeniz'de sekans stratigrafisi baglaminda rezervuar
fasiyesi tahmininde

bunlarin 6nemi

Karadeniz'de petrol aramalarinda onemli bir risk, rezervuar varligi ve kalitesidir. Pontidlerde iyi
yilizeylemis olan Mesozoik-Senozoik istifi, Karadeniz'in tektonostratigrafik tarihgesinin ve sekans
stratigrafisi metoduyla veri noktalarindan uzak fasiyeslerin tahmininin birlestirilmesine yardimci
olur ve degerli veriler saglar.

Orta ve Dogu Pontidlerde yiizeyleyen Permien-Trias istifinin ¢ogu bdliimii, Paleo-Tetisin
kapanmasi ve izanca Okyanusunun olugmasi sirasinda deforme olan fillit ve metabazitlerden olusur.
Ayri bir deformasyon siireci Geg Kretase“de, Torid blogunun Pontidlerle ¢arpismasiyla gelismis ve
ekloj itleri ve diger metamorfik fasiyesi eri yersel olarak korumustur. Bu deformasyon siire¢lerinin
sonucu olarak, ikincil islenme ve depolanma ile potansiyel rezervuarlara depolanan sedimanlarm
kaynagi, onemli bir rezervuar kalitesi sorunudur.

Paleo-Tetis'in kapanmasinin ardindan Jura-Erken Kretase'de bir pasif kenar gelismistir. Bu
sedimanlarm bir boliimii Shatsky ve Orta Karadeniz ylikseltilerinde korunmus olabilir ve bu




yapilarin dogas1 potansiyel unsurlari olusturabilir. Ge¢ Jura-Erken Kretase karbonatlart tek
muhtemel rezervuar hedefidir ve Kirim, Kafkaslar ve Pontidler arasindaki fasiyes karsilagtirmasi,
taneli fasiyesin yiikseltiler {izerinde bulunabilecegini ve porozitenin g¢oklu istif smirlarinda
ylizeyleme ile arttigin1 gosterir. Bati Karadeniz riftlesmesinin baglamasi ile ilintili rift omuzlar
yiikselmesi, bu karbonatlarin bir boliimiiniin uzatilmis yiizeylemesine yolagmis olabilir.Karadenizin
acilmast ile ilintili riiftlesme, rift ile es donemli (Apsien ve daha geng) smurli kirmntil
rezervuarlarda, kaynak kayaglari icermesi muhteme yari-grabenleri de tiretmistir. Ge¢ Kretase rift-
stiriiklenme fasiyesi agirlikli olarak pelajik karbonatlardir.

Daha sonra, Torid Blogunun eklenmesi ince-taneli flis ¢okellerini iiretmistir. Neotetisin dalma-
batmasi da, tiirev sedimanlarin olusturdugu rezervuarm kalitesinin etkileyen Ge¢ Kretase donemi
Pontid magmatik yayini iiretmistir.

Erken Tersiyer'de Dogu Karadenizin olusmasi, yeni bir rift omuzlar yilikselmesi donemi sonucuna
yolagmistir. Deniz diizeyindeki Ostatik diisiisler ile c¢akismasi, onemli tiirbidit depolanmasi
donemlerine yolagcmistir ve dikkat cekici karismis kumlar kismen yilizeyde izlenir. Bunlar,
potansiyel yiizey-alt1 rezervuarlarinin benzeridir. Sekans stratigrafisi bu paket i¢indeki daha yaygin
diisiik depolanma dénemlerinin tahmininde de kullanilabilir.

Mostra jeolojisinin farkinda olmaklik, bu bolgedeki kaynagin ve bu nedenle de Karadenizdeki
potansiyel rezervuarlarm kalite ve dagiliminin daha ileri boyutta kavranmasina yolagar. Anahtar
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