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CRETACEUS PLAY - NEW EXPLORATION POTENTIAL
IN THE EASTERN GEORGIA

Georgian oil and gas fields belong to the Black Sea and Caspian Sea hydrocarbon provinces.
The geology of Georgia is characterized by two foreland basins: Rioni in the west and Kartli/Upper
Kura in the east. They are bounded to the north and south by orogenic belts with complex internal
nappes configuration: respectively, the Greater Caucasus and Adzharia-Trialet.

In the Rioni Basin, the source rock is represented by the Malm bituminous shales and
carbonates and the traps are either anticlines/faulted anticlines or stratigraphic. Hydrocarbon
migration occurred in Neocomian time and during the Oligocene-Miocene.

In the Kura Basin, the most prolific source rocks are Upper Jurassic, Upper Eocene and
Oligocene clays. Oil generation by the Oligocene-Lower Miocene Maykop Fm. started in Lower
Pliocene.

Some 18 oil and gas accumulations have been discovered in Georgia, including 15 in the
Kura Basin, amongst which the 236 (P+P) MMbbl Samgori-Patardzeuli and 58 MMbbl (P+P)
Ninotsminda Eocene fields are the best known. The Georgian fields are ageing and exploration of
the new Upper Cretaceous carbonate play is seen as a means to stop the rapid decline of the
country reserves.

Successful analogues are known on the northern side of the Caucasus and two operators,
CanArgo and Frontera, started investing in both wildcats and seismic acquisition to further define
this play on the southern side of the Caucasus. The first well, Manavi 11, successfully demonstrated
the validity of the concept when it flowed good quality oil and gas. The Manavi structure is
currently (2006) y being appraised, while more prospect locations are being prepared with modern
seismic coverage and are awaiting investors to participate in drilling activity.

The new Cretaceous play could give new perspectives for the future exploration activity in the
Eastern Georgia.

Key words: Petroleum geology, tectonics, play, Mesozoic, Cenozoic, Rioni Basin, Kura Basin,
Terek-Caspian Basin, Greater Caucasus.

Georgian oil and gas fields belong to the Black Sea and Caspian Sea hydrocarbon provinces.

The main geotectonic units of Georgian territory are crustal fragments of the first-order
Eurasian and Afro-Arabian lithospheric plates, produced during the genesis of the Alpine-
Carpathian-Himalayan orogenic belt (fig. 1, 2). At surface, the allochtonous fold-and-thrust belts of
the Greater Caucasus and the Achara-Trialet controlling the geology of Georgia are tectonically

superimposed on their folded foredeep and onto the Scythtian platform [Adamia et al., 1992].
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Fig. 1. Simplified structural map of Caucasus
Increasing intensity of deformation along the southern slope of the Great Caucasus and around Kura and Rioni basin. The developing of the Dagestan thrust-
related area to the north suggests the presence of a differential isostatic uplift related structure. Modified, after Philip H et al. (1989)
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Fig. 2. Regional geological section East Caucasus
Alpine continental collision : thrusting forms an «accretion prism» below the Kura basin , deformation affects both flanks of the Great Caucasus (fan-like structure
), the horizontal NE-SW offset is about 90 km .The main thrusting area corresponding to a thick Paleogene-Quaternary section is moderately folded and thrust to
the south. Modified, after Philip H. et al. (1989).
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The petroleum geology of Georgia is marked by two foreland, flexural, intramontane basins:
Rioni in the west and Kartly/Upper Kura in the east (fig. 3), separated by the Dziruli Massif
(premolasse uplift consisting of acid intrusive rocks and metamorphite covered by Upper Triassic-
Cretaceous sequences). These foreland basins are bounded to the north and south by orogenic belts
with complex internal nappes configuration: respectively, the Greater Caucasus and/or Adzharia-
Trialet [Philip et al., 1989, Banks et al., 1997].

The Rioni Basin is a single-sided, molassic basin related to the northern Adzharia-Trialet
thrust belt loading onto the foreland. Sedimentation started early Jurassic with maximum
subsidence taking place in the Miocene/Pliocene.

Volcanics, vulcaniclastics and carbonates were deposited in the Dogger and Lower
Cretaceous; relative thin volcanics and volcanoclastics sequences in Malm and Upper Cretaceous
(together with carbonate) and molasses in Oligocene-Upper Pliocene included.

The main reservoirs units of the Rioni Basin are the Upper Miocene molasses. The source
rock is represented by the Malm bituminous shales and carbonates. The most important seal are
pelites of Upper Miocene age.

The traps are either anticlines, faulted anticlines or stratigraphic (facies changes) traps.
Considerable hydrocarbons migration is supposed to have occurred in Neocomian time and during
the Oligocene-Miocene.

The Kura Basin extending in central Georgia is an elongate NNW-ESE trending intermontane
basin between the Greater Caucasus to the north and the Lesser Caucasus to the south. The basin
occupies 85,000 sq. km in Georgia and Azerbaijan and 10,000 sq. km offshore in the Azeri sector of
the Caspian.

This triangular basin ,subdivided into Upper (Kartli basin), Middle and Lower Kura (both in
Azerbaijan) is coincident with the Kura river valley. The Georgian part of the Kura Basin is
represented by Kartli Basin in the west, the Gare-Kakheti (GK) trough in the southeast and the
Alzani trough in the northeast. Structurally the Kartli/Upper Kura Basin (build of basement-cored
Palozoic granitoids and Carboniferous limestone unconformably covered by Jurassic-Quaternary
sequences) is similar to the Rioni Basin with a few differences: it is a double-sided foreland
molassic basin induced by thrust-loading of a complex pattern of nappes belonging to Greater

Caucasus and the Adzharia-Trialet orogenic belts.
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Fig. 3. Stratigraphic column. Mesozoic and Cenozoic of the Caucasian Region (Georgia )

Lithostratigraphic differences between Kura and Rioni basins are especially markedly within the Malm-
Upper Cretaceous sequences. Modified, after Admia S. et al. (1992)
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The northern margin of the Kartli basin is tectonically covered by the Greater Caucasus
Cretaceous-Paleogene flysch nappes. This tectonic wedge detached klippes in the uppermost
molasses section belonging to Kura basin and displaced them tectonically southwards upon the
plastic Maykop pelite. The dominant structural overprint of this basin is a strike-slip regional
pattern (fig. 4, 5).

The tectonic history of the Kartli basin is closely associated with the tectonic evolution of the
whole Caucasus and especially the Transcaucasus [Gamkrelidze, 1986].

The architecture of this basin suggests polyphasic tectonic evolution and mountain building
during the Liassic — Upper Eocene times when this area acted initially as a foreland unit strongly
involved in the Greater Caucasus and Achara — Trialet nappe stacking [Gamkrelidze, 1991; Rebai et
al., 1993].

The main “Early Alpine” compression event, the closing of the Tethys ocean ,occurred about
20 Ma ago .Subduction of the Tethys ocean progressed, the old marginal sea basin was rapidly
shortened and it was first closed at the northern border of the Lesser Caucasus (Middle Pliocene,
about 3.0 Ma). Then began the stage of continental collision. Oceanic crust remained on both sides
of the collision zone - Black Sea and Southern Caspian Basin [Philip et al., 1989].

Oblique plate collision of irregularly shaped plates was followed by strike-slip movement
which dominated the structural aspects of the basin.

Thus, the dominant structural overprint of the basin is strike-slip regional pattern where “en
echelon” faults; thrust fault, normal and reverse faults commonly coexist.

The vergence direction of the faults are widely scattered or apparently random.

The depositional history of the Kartli/Upper Kura basin is very similar to the Rioni Basin
exept the strong presence of volcanics and volcanoclastics in Upper Cretaceous and Middle Eocene
and the fact that in the Rioni basin the Upper Miocene-Quaternary section displays many
unconformities.

The major reservoirs are (atypical) Upper Cretaceous psammite, carbonate and vulcanoclastic
rocks, Middle Eocene zeolitic tuffs and volcanoclastic arenire and rudite (volcanogenic-sedimentary
complex), Upper Eocene psammite and Miocene-Pliocene arenite. The middle Eocene is dominated
by interbedded volcanoclastic arenites and siltite with subordinate submarine volcanic rocks -
andesitic flows and boulder beds [Robinson et al., 1997].

The main trap types are anticline, faulted anticline, thrust cut anticline and anticline with

pinch-outs and lateral facies change.
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Mesozoic and Cenozoic margin of the Kura basin has been strongly deformed and deplased over a weak basal «decollementy level (Maykop Formation ,Oligocene-
Lower Miocene pelite) by the Great Caucasus tectonic wedge (Cretaceous-Paleogene flysch nappes). Modified, after Rebai et al. (1993).

© Hedrerazosas reonorust. Teopus u npaktuka. 2009 (4) http://www.ngtp.ru/4/22 _2009.pdf


http://:@www.ngtp.ru/

ISSN 2070-5379 Neftegasovaa geologia. Teoria i practika (RUS) URL: http://www.ngtp.ru

GREATER
CALUCASUS

+2,0004 /.

G T w Y T 7 W L B e mai ™
b ; -

v T T T T

. - e W ¥ & L 1’:'&
2pnpdive v e v R
-4,000-{! :
5,000 Basher
iﬁ.[}l[_H]:'_ i

-10,0004
32,000 ——

0 & 18 15 2D KEm

3
ARMENTAN BEIRADMI MASSIF ACHARA-TRIOLET ZONE [LARRTD Mnssa
MASSIF (to Weat)
, Depth Odzisi-1 Kilsrizial
in melars I - O L Min o _L“.SE|rm.“.h:I e @

MeoPen WERE Eec

DZIRULI MASSIE
(Gt

FETTTEETTTETITLTTE

= [Fil i
Fault, threst “LEGEND Cretaceous undifferentiated
wPon|  Meolian-Pantian Lipper Paleogene undifferentiated Lowviar Cratacaatis
Sar Sanmalian Upper Eocene Middle Jurassic
Middle Miocena M Ese Mlddla Eacana Jurassic undifferentialed
IE Mincanea unditferantiated Eocerie undferentiated m \iglcanics
Qligocene-Lower Miocens ot Forl | Paleocene-Lower Eocene I:I Easement

Fig. 5. Geological cross section through the Acgara-Trialet Belt and central Kartli basin

Sarmatian-Pontian foreland section has been deformed in Pliocene by the frontal zone of the Great Caucasus. Deep stratigraphic wells penetrated as deep as

Upper Cretaceous. Modified, after Banks C.J. et al. (1997).
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The most prolific source rocks are the Malm, Upper Eocene and Oligocene- Lower Miocene
pelitic rocks. The oil generation by Oligocene-Lower Miocene source (Maykop Formation) is
believed to have started in Lower Pliocene.

The Oligocene-Quaternary Apsheronian Molasse sequences of both intramontane basins
(Rioni and Kura) overlay unconformable terrains with a specific Jurassic-Lower Paleogene
sedimentary section - diverse structural units related to the Alpine collision event.

In the Thbilisi-Ninotsminda area (junction area Kartli-Gare-Kakheti) the molasse section
belonging to Kura basin overlays very thick Cretaceous-Paleogene folded sequences of the eastern
termination of the Adjara-Trialet tectonic unit.

The foreland basins and the frontal areas of both orogenic belts like in several Alpine-
Carpathian — Himalayan segments contain hydrocarbons and consequently were and are target for
continuing exploration activity.

A total of 18 oil and gas accumulations have been discovered in Georgia, including 15 in the
Kura Basin, amongst which the 236 MMbbl (P+P) Samgori-Patardzeuli and 58 MMbbl (P+P)
Ninotsminda Eocene fields are the best known. The Georgian fields are ageing, however, the main
foreign operator, CanArgo, has tackled the production decline issue with an aggressive horizontal
plan at Ninotsminda using underbalanced coiled tubing drilling (UBCTD). This project, despite
operational setbacks, is anticipated to rapidly achieve a seven-fold increase of the Georgian
production from 1,500 bo/d to 10,000 bo/d.

Although there is no field producing from Cretaceous reservoirs in Georgia, the foreign
operators have started assessing this play. The primary Upper Cretaceous target consists mainly of
fractured chalks and chalky limestones. Analogous to the Rioni folded foothill structures are the
structures on the northern side of the Greater Caucasus. Despite the distance between the two
regions and the Caucasus orogeny, it is believed that analogues of the North Caucasus can be used
to estimate an equivalent play on the southern side of the mountain belt. In the North Caucasus, oil
fields such as Karabulak-Achalukskoye, and Malgobek-Voznesensko-Alkhasovo (fig. 6), typically
produce from Upper Cretaceous Carbonates at rates ranging between 3,000 and 15,000 bo/d, and
recovery factors of up to 50 % have been reported. In 2003, on the Georgian side of the Caucasus,
CanArgo tested good quality oil and gas in Manavi 11 exploration well, located 10 km east of the
Ninotsminda oil and gas field. However, rates in this well could not be measured due to mechanical
collapse of the production tubing. The Manavi structure, a 21x6 km anticlinal structure has expected
oil reserves exceeding 50 MMbbl. At time of writing, exploration of this high potential structure

was ongoing with a second exploration well, Manavi 12. Testing of the discovery well was
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postponed because of the small hole size. Prior to drilling Manavi, encouragement was met

elsewhere in Georgia, e.g. in Rustavi Zapadnaya 16, fractured Cretaceous volcanics flowed water

with gas at over 3,000 b/d.
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the same block. Modified, after Ingushneftegazprom (1978).
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In Q1 2006, Frontera Resources started to acquire an 80 sq km 3D seismic programme over
the Cretaceous carbonates in its 100 % owned Block XII (fig. 7), in eastern Georgia. The operator
refers to this Cretaceous play as ‘the Basin Edge Play’. Acquisition of the new 3D survey started
immediately after completing the acquisition of over 300 km of 2D seismic data on two prospects of
this play (fig. 8), CanArgo’s results at Manavi did certainly have a positive impact on the way
forward decided by the operator of Block XII, which is seeking a partner to tackle this ambitious. A
new wave of exploration activity is taking shape in Georgia, a country which could do with a little
help from nature.
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MEJIOBOU KOMILIEKC - HOBBIM HE®TEI'A3BOHOCHBbIN
IOTEHIIUAJI BOCTOUYHOM I'PY3UHN

CpasrumenvHulil ananus yciogutl Hepmezasonocnocmu na Ceseprom Kasxaze u ¢ Kapmau—
Bepxnexypunckom 6acceline no3goaun ¢ 601vulell 8epoAmMHOCMbIO NPOSHO3UPOBAMb HATUYUE
Heghmezazonocnocmu 6 kapbonamuom komniexce Kapmau—Bepxnekypunckozo baccelina.

Buisignennvie Hnegpmsanvie u 2azoevie mecmopodxcoeHuss I pysuu pacnonodicenvi 8 08YX
MedAHC2OPHLIX 0cadounblx baccetinax — Puonu u Kapmau—Bepxuekypunckom Ha 3anade cmpambi.
Omu  bacceinv, coomseemcmeenHo, senaomcs yacmimu Yepromopcxou u  Kacnutickoti
Heghmezazonocnvix nposunyuti. I opuvie cucmemvl borvwioco Kasxaza u Aoocap-Tpuanema,
OCIOJICHEHHbIe MHOLOYUCTEHHbIMU —HAOBUAMU, AGNAIOMCA CEeBEPHOL U 10JCHOU  2PaAHUYAMU
baccetinos.

Hegmemamepunckue  nopoowr  6acceuna  Puonu  npeocmaenenvl  6epxXHerOpcKuUMuU
OUMYMUHOSHBIMU ~ 2TUHAMU U KapOowamamu. [nagHele cmaouu muepayuu yeneeooopooos
OCYWeCmeUuIuUCs, 6 MmeYyeHuu HeokoMa U  oaueoyen-muoyena. Jlosywiku npedcmasienvl
AHMUKTUHATIAMU, OCIONCHEHHLIMU MEKMOHUYECKUMU HAPYULEHUAMU, a MAaKdce pe3epeyapamu ¢
JIUMONOSUYECKUMU U CIMPAMUSPADUUECKUMU IKPAHAMU.

Hegmemamepunckue nopoowr  Kapmau-Bepxnekypunckoeo — 6acceuna  npeocmasgieHvl
BEPXHEIOPCKUMU, BEPXHEIOYECHOBLIMU U ONUSOYEHOBbIMU 2AuHaAMU. 1asHas cmaodus eenepayuu
Heghmu 6 MAallKonckou ceume (01U20YeH — HUNCHUL MUOYEH) HA4alach 8 paHHeM NIUOYEHe.

B Ipysuu omxpvimo 6ocemHnaoyamv He@DMAHGIX U 2A308bIX MECMOPOACOCHUU, BKIIOUAS
namuaoyams mecmopodicoenull 6 Kapmau—Bepxuexkypunckom daccetine. Haubonee kpynHolmu u3
Hux aeaaromesa Cameopu—llamap3zeyiu ¢ HA4aIbHLIMU U3BTEKAEMBIMU 3ANACAMY, OYEHEHHLIMU 6
236 man. bapp. u Hunoymunoa c 3anacamu, oyeHéHHviMu 6 58 MaH. bapp.

B 66udy ewicoxoil bipabomanHocmu MecmopodcOeHuti NOUCK 3aexcell 8 Clabou3yyeHHOM
BEPXHEMENOBOM — KAPOOHAMHOM — KOMNJEKCe MOdcem OCMaHo8ums  Ovicmpoe  cOKpaujeHue
BbIABIIEHHBIX 3ANACO8 Y2ne8o0opo0os 6 I pyzuu. Hmenno smom komniexc cooepocum Oonvuioe
Kouwecmaso 3anedicell Kk cegepy om Kaskasa.

Komnanuu CanArgo u Frontera, pabomatrowue 6 [py3uu, Hayanu OypeHue HOUCKOBHIX
CKBAJICUH U celicMudecKue UCCIe008aHUsl C Yelbl0 VMOUYHEHUs NePCNneKmus GepXHeMen0BblX
pesepgyapos. llonyuenue npumoxka 6bICOKOKA4eCmMEeHHOU Hehmu u 2aza u3 nepeoil NnOUcKosol
ckeadicunvl  Manasu 1 ycnewHo noomeepouno GulCOKUN NOMEHYUAN SMUux Oma0NCeHULL.
Oounoepemenno ¢ oyenxolt MaHnasu, KomMnanuu NPoBOOAM KAPMUPOBAHUE HOBLIX NOUCKOBLIX
00beKmMOo8 ¢ UCNONBL30BAHUEM COBPEMEHHbIX celicmudeckux mexuonozui (2006 2.) u npuenawarom
UHBECMOpPO8 OJis yuacmus 8 OYPeHUU CKBANCUH.

Kniouesvie cnoea: nepmsanasn ceonozusi, mekmoHuxa, HegmezazoHocHwvll Oacceun Puonu,
Hegpmezazonocuwili bacceun Kypwi, Tepex-Kacnutickuii b6accetin, me3030u, Katnoszou, Bonvuou
Kaskas.

Penen3senr: Hpmuena Oner MHXaﬁHOBHq, JOKTOP I'e0JIOTO-MHUHCPATIOTUICCKUX HAYK
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