Cenozoic evolution of the western Greater Caucasus; implications for reservoir-quality prediction in the Eastern
Black Sea and the timing of initial Arabia-Eurasia collision
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The Greater Caucasus is Europe's largest mountain belt. Significant uncertainties remain 6ver the
evolution of the range, largely due to a lack of published primary field data. Original fieldwork and
analysis demonstrates that depositional systems within the Oligocene-Early Miocene Maykop
Series on either side of the Western Greater Caucasus display a similar provenance and divergent
palaeocurrents away from the range, constraining a minimum age for the subaerial uplift of the
range as early Early Oligocene. An Eocene-Oligocene hiatus, basal Oligocene olistostromes and a
marked increase in nannofossil reworking also point to initial deformation in the earliest Oligocene.
Large-scale depositional systems draining the Russian Platform have the potential to deliver large
volumes of reservoir-quality sandstones to basins to the south. This is exemplified by the Palaeo-
Volga River sourcing of the main Productive Series reservoirs in the South Caspian Basin during
the Pliocene. The initial uplift of the Western Greater Caucasus resulted in the deflection and / or
disruption of these systems from the Eastern Black Sea from Oligocene time onwards and the
generation of alternative, locally-derived, sediment sources of varied quality and volume.

The initial uplift of the Western Greater Caucasus occurred immediately after the Late Eocene final
suturing of northern Neotethys. Uplift occurred in response to the initial collision of Arabia with the
southern accreted margin of Eurasia during the closure of southern Neotethys. This suggests that
compressional deformation was rapidly transferred across the collision zone from the indenting
Arabian plate to its northern margin and predicts that evidence for latest Eocene-earliest Oligocene
deformation should be present within the intervening Tethyside collage.

Pulses of coarse-grained sedimentation, unconformity development and variations in subsidence /
sedimentation rate in basins adjacent to the Greater Caucasus point to an interplay of ongoing uplift
and sea / lake level change during the Neogene, it is difficult to isolate the purely tectonic signal
from this record. Preliminary thermochronometric results identify short-lived pulses of rapid
exhumation during the Late Oligocene and Early Miocene superimposed on a progressive cooling /
unroofing trend from the Oligo-Miocene onwards. A switch to more chaotic seismic facies within
the easternmost Black Sea basin fiil in the Late Miocene may signal the progradation of major
Caucasus-derived depositional systems into the basin at this time. Very high rates of exhumation
(~1 km/My) have occurred in the northwestern Georgian Caucasus from the latest Pliocene
onwards. These very high rates have not been observed elsewhere in the western part of the range.
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Bat1 Biiyik Kafkaslarin Senozoik evrimi: Dogu Karadeniz'de rezervuar-kalite tahminleri ve ilk
Arap-Avrasya ¢arpismasinin tarihlendirilmesi i¢in ¢ikarimlar

Biiylik Kafkaslar Avrupa'nin en biiyiik dag kusagidir. Genelde basili birinci elden saha verilerinin
yokluguna bagl olarak, bu Dizinin evrimi konusunda 6nemli belirsizlikler varligini korur. Orijinal
saha calismasi ve analizler, Bat1 Biiyiik Kafkaslarin her iki tarafinda Oligosen-Erken Miosen yaslh
Maykop Serileri i¢cindeki depolanma sistemleri benzer kaynak ve Diziden uzaklasan paleo-akmtilar
gosterirler ve bu, Dizinin yiizeye yiikselmesi i¢in erken Erken Oligosen gibi bir minimum yas
sinirlamasini dayatir. Eosen-Oligosen hiyatiisii, Oligosen taban olistostromlar1 ve nannofosillerin
yeniden depolanmasinda belirgin bir artis ta, en Erken Oligosen'deki ilk deformasyonu isaret eder.
Rusya Platformunu akaglayan biiylik-6l¢ekli depolama sistemleri, rezervuar olusturma kalitesinde
ve biiyilk miktarlarda kumtasim giineydeki havzalara tasima potansiyelindedir. Bu, Pliosen'de
Giliney Hazar Havzasindaki Prodiiktif Seri rezervuarlarmm kaynagini saglayan Paleo-Volga Irmagi
ile 6rneklenir. Bat1 Biiyiik Kafkaslarin ilk ytlikselmesi bu sistemlerin Oligosen'den itibaren Dogu
Karadeniz'den sapmasi ve/veya pargalanmasi ve alternatif, yerel olarak tiiremis, degisen kalite ve



hacimlarda sediman kaynaklarinin olugmasi sonucunu vermistir.

Bat1 Biiyiik Kafkaslarin ilk yiikselmesi, kuzey Neotetis'in Ge¢ Eosen'deki son siiturlanmasmm
hemen ertesinde gelismistir. Yiikselme, gliney Neotetis'in kapanmas1 sirasinda Arap plakasinin
Avrasya'nin eklenmis giliney kenar1 ile ilk carpismasina yanit olarak gelismistir. Bu, sikisma
deformasyonunun, ¢arpisma zonunun bir ucundan digerine, girinti yapan Arap plakasindan Avrasya
plakasinin kuzey kenarma aktarildigini diislindiiriir ve en Geg¢ Eosen-en Erken Oligosen
deformasyonunun kanitinin araya girinti yapan Tetisid kolajm i¢inde bulunmasi gerektigini dnceden
belirtir.

Biiyiik Kafkaslara komsu havzalarda donemsel kaba taneli sedimantasyon, uyumsuzluk gelisimi ve
cokme/sedimantasyon oranindaki degismeler, Neojen'de siiregiden yiikselmenin ve deniz/gol diizeyi
degisiminin karsilikli etkilesimini isaret eder. Bu kayitlardan sadece tektonik gdstergeleri ayirmak
giictiir. Ik termokronometrik sonuglar, Ge¢ Oligosen ve FErken Miosen'deki kisa donemli
yiikselmelerin Oligo-Miosen'den itibaren asamali olarak gelisen soguma/iistii agilma egilimini
tizerledigini gosterir. U¢ dogu Karadeniz havza dolgusunda Ge¢ Miosen yash daha kaotik bir sismik
fasiyese gecis, bu donemde, Kafkaslardan tiireyen biiylik depolanma sistemlerinin havza igine
ilerlemis olduguna isaret edebilir. En Geg Pliosen'den itibaren KB Giircistan Kafkaslarmda ¢ok hizli
bir yiikselme (yaklagik 1 km/milyon yil) gelismistir. Bu yiiksek hiz, Dizinin bat1 boliimiindeki diger
alanlarda gozlenmemistir. Anahtar Kelimeler: Bati Biiyiik Kafkaslar, yiikselme, Arap-Avrasya
carpismast, Karadeniz, rezervuar kalitesi



