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Fig. 11. Map of the Crimean-Caucasian Cenozoic GAHS: a – Eocene, b – Maikop. 1–4 – phases of catagenesis: 1 – PC; 2 – 
MC1; 3 – MC2; 4 – MC3; 5 – boundary of the «oil window»; 6 – boundaries of the hydrocarbon system; 7 – boundaries of the 
HC source; 8 – direction of migration; 9 – boundaries of structural and tectonic elements; 10 – gas deposit; 11 – gas-condensate 
deposit; 12 – oil deposit; 13 – field confined to the deposits of the Kumskaya and Maikop formations; 14 – perspective elevated 
areas; 15 – oil and gas showings in the Cenozoic sediments

followed by “dry” gas rich in methane (Vassoevich, 
1986).

The adequacy of the results was assured through 
comparing the calculated and measured indices 
of organic matter maturity (Tmax; Ro, %). Vitrinite 
reflectance, which is the most reliable indicator of the 
transformation degree, was not only measured using the 
carbon petrographic method, but also calculated based 
on the Tmax of pyrolysis: Ro, % = 0.018 * Tmax – 7.16.

Petroleum source beds located in the main zone 
of oil generation are usually considered as the core of 
petroleum generation (Bazhenova et al. 2004). As a 
rule, these cores are located in the lowest parts of the 
sedimentary basin with rough PT conditions. This is the 
reason for hydrocarbons to migrate from these areas. 
Structural and tectonic studies showed that the southern 
edge of the West Kuban Trough is the most subsided area 
in the region and can be considered the main source of 
hydrocarbons. Several local sources were also found 
in the depressions separating the Sunzhenskaya and 
Terskaya anticlines.

In general, Mesozoic oil source rocks are 
characterized by extremely differentiated thermal 

fields and, consequently, the main petroleum generation 
zone is located at different depths. A large part of the 
Western Pre-Caucasian is characterized by an extended 
catagenetic zonal sequence, and generally the main oil 
generation zone is located at great depths. The main 
consequence of this is that petroleum producing beds 
can be located at a wide range of depths: from 2–3 km 
to 6 km for oil sources, and up to 9 km for gas sources. 
The modeling results showed that the upper boundary of 
the main zone of oil generation runs at a depth of about 
2000 m, which in the central part of the West Kuban 
Trough corresponds to the top of the Upper Miocene or 
the base of the Pliocene (Yandarbiev et al., 2014). The 
lower boundary of the “oil window” is located at a depth 
of about 5000 m, which in the lower part of the trough 
corresponds to the base of the Maikop Series.

The main phase of oil generation in the Western Pre-
Caucasian began the end of the Jurassic. Its completion 
and the onset of the main phase of gas generation 
began in the Cenozoic. In the Scythian Plate, however, 
there are exceptions: within the Adygei Wedge, the 
Kanevsko-Berezansky Arch and the southwestern part 
of the East Kuban Depression, Middle Jurassic and 
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Lower Cretaceous deposits are in the middle of the “oil 
window” and in the final stages of gas generation; Upper 
Cretaceous deposits are at the end of the protocatagenesis, 
i.e. in the beginning of the “oil window”.

Thus, it was found that extended catagenetic zonal 
sequence is typical for depressions. It is caused by high 
rates of sedimentation and subsidence, and, therefore, 
large thickness of oil source beds (not less than 2.5 km).

Generation of HC depends not only on innate 
characteristics of oil source rocks and the degree of their 
catagenetic transformation, but also on the degree of 
OM depletion which defines the residual HC generation 
potential of oil source rocks. At present, Jurassic 
petroleum source rocks of the West Kuban Trough have 
almost completely exhausted their potential. They can 
still generate hydrocarbons, but only within the platforms 
where they (together with Triassic deposits) are at the 
MC3-4 phase and have sufficient (50–60 %) generation 
potential. The degree of kerogen depletion in Aptian-
Albian petroleum source rocks decreases from 90 % in 
the depocenter of the West Kuban Trough to 70–80 % at 
its sides. Within the platforms, they almost completely 
preserved their generation potential. A similar pattern 
can be seen in the deposits of the Kumskaya Formation.

Clays of the Maikop Series almost completely 
preserved their generation potential within the trough. 
Based on specific features of organic matter and the 
degree of catagenetic transformation of petroleum source 
complexes (Zaicev et al., 2017, Mustaev et al., 2017), 
it can be assumed that the main sources of oil today 
are deposits of the Maikop Series and the Kumskaya 
Formation (occasionally of the Lower Cretaceous as 
well). Gas hydrocarbons are generated mostly by source 
rocks of the Jurassic complex. Starting from the Late 
Miocene, Jurassic oil source beds have not been making 
a significant contribution to the petroleum content of the 
foretrough. However, they are probably still capable of 
generating dry gas.

At present, migration processes in the foretrough 
are multidirectional. The fluids flow from the main oil 
source located in the lowest part of the region towards 
the platform part and the southern side of the trough. 
Major hydrocarbon deposits developed in the anticlinal 
structures in the central part of the foretrough. According 
to the modeling results, the main natural reservoir here 
is chemogenic limestones of the Upper Cretaceous, into 
which hydrocarbon fluids entered mainly from oil source 
beds of the Bathonian-Bajocian and Aptian-Albian.

Conclusion
Geological and geochemical modeling of the Azov-

Kuban Trough revealed several depocenters within this 
area which are merged into four generation-accumulation 
hydrocarbon systems: Triassic-Jurassic, Cretaceous, 
Eocene and Maikop. Prospectivity of the trough stems 

from the large thickness of the sediments located in the 
main zone of oil (and possibly gas) generation.

Basin modeling showed that the Upper Jurassic 
subsalt carbonate assises on the northern side of the 
foretrough are the promising exploration targets. Large 
amount of hydrocarbons can be found in the Upper 
Jurassic subsalt folds, and the estimated oil saturation can 
exceed 80 %. Thus, GAHS located in the Mesozoic part 
of the sedimentary section can promote the formation 
of hydrocarbon reservoirs in the Jurassic carbonate 
(presumably) beds of the northern side of the Indolo-
Kuban Trough and, possibly, in non-anticlinal traps 
situated within the fringe zone of Cretaceous rocks on 
the southern side of the Azov Arch. The expected fluid 
type is gas.

The modeling results imply that all promising 
targets of the Cenozoic part of the section within the 
Indolo-Kuban Trough draw hydrocarbons from the 
Cenozoic GAHS: Kumskaya, Khadumskaya and Maikop 
formations. Gas/oil and oil/gas deposits should be 
expected in this area. Geological reconstructions, basin 
modeling and the analysis of OM made it possible to 
identify the areas where hydrocarbon systems can be 
situated within the sedimentary cover and transient 
formations.
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