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exploration for hydrocarbons (HC). The analysis of such studies shows that the Srednekurinskaya depression (the Azer-
baijani part) and the Guba-Divichinsky depression are superimposed with the corresponding features of the conditions
for the formation and survival of hydrocarbon accumulations. Low oil and gas potential of the Miocene-anthropogenic
strata of the discussed superimposed depressions is substantiated: this is due to low hydrocarbon potential of the rocks
(especially the Lower Pliocene ones), as well as low temperatures insufficient for the conversion of organic matter to
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Hanoxennbie mporndb1 Azep0Oaiilzkana B CBSI3M € X HE(PTEra30HOCHOCTHIO
®DeiizyaeB A. A., Kouapau III. C., A66acosa C. B.

WucTtutyT reonoruu u reopusnkn HarmonanbHo# akageMuu Hayk A3epOaiikana,
r. baky, PecniyOninka AsepOaiimpkan

AnHoTaums: Pecry6nika AzepOaiimxan 001a1aeT 3HAUYUTEIbHBIM IOTEHIMAIOM He()TEera3oBoii OTpaciv SKOHOMHKH,
KOTOpasi AByIsieTcst 6a30BoM JuIsl cTpaHbl. [lepcreKTHBbI pa3BUTHSI TEXHOIOTMI TOOBIYM HE(TH U ra3a B 3HAUUTEIILHON
Mepe OnpeerstoTes 3P(PeKTUBHOCTBIO Te0JIOro-Te0(hU3MIECKUX HCCIIeIOBAaHUI 1 OMCKOBO-Pa3BEI0YHOTO OypeHus
paccMaTpuBaoTCs 0COOEHHOCTH TE€0JIOTHYECKOTO CTPOESHHSI M HETETa30HOCHOCTH JIETIPECCHOHHBIX 30H CYLIH A3ep-
OaiipkaHa C LeNbIo ONpeAeeHNs] HanpaBieH!s JalbHEHIINX TIOUCKOB yrieBogoponos (YB). [IposenenHsblil anamms
TaKHWX UCCIICIOBAHUH MOKa3bIBaeT, uto CpeHeKypUHCKas BliaauHa (azepOaiipkanckas yacts) U ['yoa-J{uBHanHCKui
Mporud UMEIOT HAJIOXKEHHBIH XapaKTep ¢ COOTBETCTBYIOMIMMH OCOOCHHOCTSIMH YCIIOBHIH (POPMUPOBAHHS U COXPaHe-
HUS YIJIEBOIOPOIHBIX CKOIUICHHH. OOOCHOBBIBAIOTCS HU3KHE NEPCIIEKTHBBI He(hTEra30HOCHOCTH MHOLIEH-aHTPOIIOre-
HOBOTO KOMIUTEKCA OTIIOKEHHUH YKa3aHHBIX HAIOKEHHBIX MPOTHOO0B, B CBSI3H C HEBBICOKHM YTIIEBOAOPOJHBIM MTOTEH-
IIAJIOM TIOPOJT (0COOEHHO HIKHETTMOIIEHOBBIX ), a TAK)KE HU3KUMHU TEMIIEpaTypaMH, HE0CTATOUYHBIMH [T Ipeo0pa-
30BaHMS OPraHNUYECKOro BeuecTsa B YB. B kauecTBe MOMCKOBBIX OOBEKTOB MPEIIOKEHO UCTIONB30BaTh €1ab0 TUCIIO-
LPOBAaHHbIE IOPCKHUE U MENOBbIE OTIIOKEHHUS, OCOOEHHO TEPEKPBIThIE HehTera3oreHepUpyOLIMMH HaleoreH-MHOLIE-
HOBBIMH KOMITJIEKCAMH (ITPOMBIIIUIEHHBIE CKOTIICHUS THIIa MypaxaHiib).

KuroueBble ¢j10Ba: TEKTOHUKA, HATOXKCHHBINA TPOTH0, Me30-KaiHO30MCKIE OTIIOKEHUS, Hecoraacus, HedTerazo-
HOCHOCTbH, A3epOaii/pkaH, IepephIB B 0CAIKOHAKOIUICHUH, 0ACCEHHOBOE MOJISITMPOBAHUE, YTIIEBOIOPO/IBI.
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Introduction

The problems of assessing oil and gas po-
tential depending on the nature of inheritance or
superimposition of depressions are poorly stud-
ied, although there are some publications relative
to this matter by the way [2, 3, 5, 10].

In this regard, notice that most of the oil and
gas bearing depressions or oil and gas regions of
Azerbaijan, such as the South Caspian basin, Ap-
sheron region, southeastern Gobustan, Nizhneku-
rinsky and Yevlakh-Agjabedinsky depressions
(up to Upper Miocene) are characterized by pre-
dominant inheritance of depression and sedimen-
tation for the whole alpine orogenesis period.

In these depressions, which were founded at
least from the beginning of Jurassic period (the
supposed surface of the crystalline basement), the
thickness of the Meso-Cenozoic sediments is 10—
25 km or more, and they are characterized mainly
by the conformity of the structural plans of the
composing sediments.

Meanwhile, in the territory of Azerbaijan,
there are several oil and gas regions with clear im-
position of structural plans.

It is necessary to make a reservation that the
concept of "superimposed depressions” is used
here in two meanings: stratigraphic and structural.
The term "superimposition of folded zones of oil
and gas regions" (which in fact has genetic nature
similar to the depressions) is relatively rarer used.

In this paper, we consider two oil and gas
regions: Kurinsky basin and Caspian-Guba re-
gion, although, according to many researchers,
there are much more such depressions in Azerbai-
jan (this will be discussed later).

In this study, the features of geology and oil
and gas potential of the Azerbaijanian continental
depression zones are considered for assessing the
prospects of discovering new commercially pro-
ductive hydrocarbons.

Science and Technology

Research Findings.

Superimposed depressions of the Kurinsky
Basin

In the modern sense, the Kurinsky basin, as
a large structural element separating the meganti-
clinories of the Greater Caucasus and Caucasus
Minor, was formed in the post-Upper Miocene
time. This was first indicated by V.E. Hain and
A.N. Shardanov [9] as early as 1952. Later geo-
logical and geophysical studies [2, 5, 11] estab-
lished that in the Mesozoic time (Jurassic-Creta-
ceous), the territory of the Kurinsky basin (the
Azerbaijani part) was actually represented by the
following independent structural units: Nizhneku-
rinsky (NKD) and Yevlakh-Agjabedinsky depres-
sions, the Kura and Gabyrry interfluve (the south-
western side of lorsky depression), Ajinoursky
depression, and  Mugan-Saatly-Geokchay-
Mingechaursky uplift zone separating the depres-
sion areas (Fig. 1).

Paleotectonic  restructuring, sometimes
called inversion, began at the Upper Cretaceous —
Paleogene boundary and ended in the Late Mio-
cene, as mentioned above (Fig. 2).

Along with some common features, each of
these tectonic zones has its own specifics of de-
velopment and structure.

Among these depressions, only Yevlakh-
Agjabedinsky depression has full independence
(closureness) in the Azerbaijan territory, while
Nizhnekurinsky depression is the southwestern
gulf of the South Caspian Basin (SCB), and the
Kura-Gabyrry interfluve is the southwestern side
of the lorsky depression.

The nature of these depressions within the
present-day Kurinsky Basin was largely con-
trolled by the nature of the Mugan-Saatly-Geok-
chay-Mingechaursky zone of uplifts, which in
many respects coincides with the well-known
Talysh-Vandamsky gravitational maximum.

ROCK CHARACTERISTICS. GEOTECHNIC SURVEY AND GEOPHYSICS




ISSN 2500-0632 (ON-LINE)

| ﬁ MINING SCIENCE MISIS
AND TECHNOLOGY (RUSSIA) 2020;5(2):72-81 e
GORNYE NAUKI | TEHNOLOGII Siaree and Toehnolagy

< < 7
~ \ / °
Shaki\ S /

Sh khi
Shamkir amaii

< .l

Nakhichevan [
[ ] il Jalilabad =

Fig. 1. Kurinsky basin. Mesozoic tectonic structure:
depressions: 1 — Yevlakh-Agjabedinsky; 2 — interfluve of the Kura and Gabyrry; 3 — Ajinoursky; 4 — Nizhnekurinsky;

uplift zone: 5 — Talysh-Saatly-Mingechaurskaya; -1 — geological profile crossing the Kurinskaya depression (see Fig. 3)
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Fig. 3. Geological profile crossing the Kurinsky basin from southwest to northeast
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The mentioned zone of uplifts, which ap-
parently existed from Paleozoic time, underwent
intensive erosion since the end of Upper Creta-
ceous up to the beginning of Upper Miocene, and
sedimentation was completely absent here. The
Nizhnekurinsky depression during this period de-
veloped together with the South Caspian Basin,
having the inherited character of the Mesozoic-
Cenozoic structural plans with the accumulation
of molasses of great thickness (more than 15 km).

Since Upper Miocene, the whole territory of
the central part of the Kurinsky Basin has undergone
intense subsidence and sedimentation, and superim-
posed Srednekurinsky depression (SKD) has
formed here, covering the Miocene-Pliocene-An-
thropogenic sediments of about 5 km thick (Fig. 3).

Consequently, superimposition in the Ku-
rinsky Depression took place only in its Sredneku-
rinsky part, whereas the Nizhnekurinsky depression
(NKD) has inherited downwarping nature.

The Adjinoursky region, especially its Ala-
zan-Agrichay zone, is also considered by a number
of researchers as a superimposed depression. If
that's the case, then the whole Adjinoursky region
should be classified as superimposed depression.

In a significant part of the SCD territory, the
post-Upper Miocene sediments are almost not af-
fected by folding, with the exception of the
Chatma-Geokchay anticlinorium zone, partly the
side part of the Yevlakh-Agjabedinsky depres-
sion, and the Adjinoursky region. In the NKD, as
in the SCB, these formations have been inten-
sively folded.

The question is: what is the nature of the oil
and gas content of the Miocene-Pliocene-Quater-
nary sediments in the superimposed depressions
of the Kurinsky Basin?

As is known, in the central part of SKD in
the superimposed complex of the Upper Miocene-
Pliocene-Quaternary sediments, steadily demon-
strating near-horizontal occurrence, no signs of

Science and Technology

oil and gas content were observed. Commercial
oil and gas potential or hydrocarbon manifesta-
tions have been identified in the underlying sedi-
ments of Upper Cretaceous-Paleogene (Murad-
khanly, Jafarly, Sovelyar, Zardob fields) and Oli-
gocene-Lower Miocene (Maykop  series)
(Gazanbulag, Ter-Ter, Naftalan fields).

In the Kura - Gabyrry interfluve, the pres-
ence of hydrocarbon accumulations was also es-
tablished in the lower structural level — Eocene
and the Upper Cretaceous in the Tarsdallar and
Gyurzundag areas. In the superimposed Maikop-
Upper Miocene-Pliocene complex, effective man-
ifestations of oil and gas have not been estab-
lished, with the exception of oil seepage in the
Upper Miocene sediments in the Chatminsky an-
ticlinorium zone.

In the NKD, which has an inherited origin
in the Cenozoic and possibly Mesozoic com-
plexes, oil and gas content was established mainly
in the sequence of the Lower Pliocene (productive
strata - PS), partially in the Upper Pliocene (Ak-
chagyl Formation) and Quaternary (Apsheron
Formation) sediments. The underlying sediments
(Miocene-Oligocene) have been partially pene-
treted, and it is too early to talk about their pro-
spects, although the preliminary findings are quite
encouraging.

Thus, the superimposed depression in the
Upper Miocene-Quaternary complex in SKD has
relatively lower oil and gas potential, whereas in
the NKD with the inherited nature of the structural
plan, the whole mentioned complex has oil and
gas content/or potential.

In this regard, oil and gas potential of the
lower structural level of the SKD — from Middle
Sarmatian to Upper Cretaceous — are of interest.

Three possible models of formation of HC
accumulations, characteristic not only of the
SKD, but also of other superimposed depressions,
are considered. These models are shown in Fig. 4.

ROCK CHARACTERISTICS. GEOTECHNIC SURVEY AND GEOPHYSICS
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Fig. 4. Variants of oil-gas pool formation in superimposed depressions

Fig. 4, a presents the pattern of accumula-
tion formation in underlying complexes, where
reservoir beds are almost not affected by ero-
sion and favorable conditions exist for the con-
servation of hydrocarbon accumulations.

Fig. 4, b shows the case of deep erosion
degree of reservoir beds with possible disturb-
ance of the accumulations and their preserva-
tion as a result of subsequent overlaying the un-
derlying complex by young formations
(Dzharly, Sor-Sor, Karadzhally fields, etc.

Finally, Fig. 4, c presents the model of
Muradkhanly field, where the eroded protrusion
of the Upper Cretaceous volcanic rocks is over-
lain by oil-and-gas-bearing Paleogen-Miocene
sediments.

The exploration in the Dzharly-
Karadzhally zone, located in the most elevated
and highly eroded part of the Kurdamir Bridge,

discovered no commercial accumulations of hy-
drocarbons. Even assuming oil and gas for-
mation in the Mesozoic, however, long-lasting
erosion in the Upper Cretaceous-Upper Mio-
cene did not favor the formation and conserva-
tion of hydrocarbon accumulations (the model
in Fig. 4, b).

The Muradkhanly field is an exception in
this case, since here the eroded surface of the
Upper Cretaceous is overlain by oil and gas-
forming Maykop-Eocene sediments with subse-
quent migration of hydrocarbons to the head
part of the Mesozoic nose. In this regard, one of
authors [6] based on paleogeological studies
substantiated an exploratory criterion for dis-
covering analogues of the Muradkhanly field —
these are the areas of overlaying volcanics by
oil and gas-forming Maykop-Eocene sediments.
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The Khosrov-Agdash uplift zone and its
southwestern plunge, up to Amirirkhsky area,
comply with this condition.

Guba-Divichinsky superimposed depres-
sion (GDSD)

There are a lot of interesting, sometimes
conflicting opinions about the nature of this
unique depression, regarding both the history
of geological evolution and the modern structure
[1, 7, 8, 10]. Not considering the essence of these
studies, we should note that this depression is a
classic example of superposition of the Quater-
nary-Paleogene complex of sediments on the

Science and Technology

Mesozoic (Jurassic-Cretaceous) formations with
a long nondepositional hiatus from Middle-Upper
Jurassic to Paleogene-Miocene. There is also an
opinion [2] that GDSD in the Mesozoic is not a
typical synclinorium, most likely it is an uplift
zone with the loss of a number of stratigraphic
units of the Jurassic and Cretaceous from the se-
quence. Indeed, in the Jurassic — Cretaceous, this
zone occupied higher hypsometric position than
the zones of Tengi-Beshbarmasky anticlinorium
and Khyzinsky synclinorium, where relatively
complete sequence of these sediments is observed

(Fig. 5).
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Fig. 5. The Caspian-Gubinsky region. Paleogeological map of Middle Jurassic sediment overlapping

The tectonics of the eroded surface of the
Mesozoic sediments in the GDSD are far from
calm: here, according to geological, geophysical,
and exploratory drilling data, a number of anticli-
nal zones and separating them synclinal zones are
distinguished. In particular, in the north-west of
the region, local structures Gusar, Shirvanovka,

Yalama, Yalama Nothern, Khudat, etc. were iden-
tified, and in the south-east, local structures Guba,
Khachmas, Charkhi, Agzybirchala, etc. were
identified. Between these zones, poorly expressed
Zeykhur synclinal is located. In the south-west of
the region, the Talabi-Gaynardzha-Gyzylbu-
runsky anticlinal zone is linearly extended in par-
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allel to the Siazansky monocline, and in the north-
eastern plunging part of the monocline, narrow
synclinal strip is located.

The extents of erosion and exposure of the
surface of the "underlying” (lower), i.e. the Mes-
ozoic complex in the region are quite different. It
should be noted that there are no Upper Jurassic
formations throughout the region. In some areas,
Middle Jurassic sediments through major uncon-

Science and Technology

formity are overlain by the Paleogene-Lower Mi-
ocene formations, in particular, by the Paleocene
in the Khachmaz area, by the Pontian in the
Agzybirchala area, and by the Lower Cretaceous
in the Yalama area. The maximum extent of the
break was observed in Gusar area, where borehole
No. 1, at a depth of 2448 m left the Upper Mio-
cene sediments and penetrated the Middle Juras-
sic interval of 220 m long (Fig. 6).

iazansky - Alych-Amirkhanlinsky Gaynardzha monocline

" S
monocline monocline depression 713 22

depression

>
4
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Guba-Divichinsky depression

Gusar- Khachmas uplift
(Middle-Jurassic)
Khachmas uplift
5 1P

NS

Fig. 6. Geological profile in the direction of Afurdzha-Khachmaz (according to A. A. Suleymanov et al. [8])

In Talabi area, located closer to the center
of the Guba-Divichinsky Depression, borehole
No. 12 discovered black mudstones of Middle Ju-
rassic, underlying the Sarmatian sediments, prov-
ing superimposed nature of this depression as
well. About the same sequence was intersected in
borehole No. 15 in the same area.

Regarding tectonics of the superimposed
Paleogene-Miocene-Pliocene-Quaternary part of
the sequence in the region, one can say that ac-
cording to the latest geological and geophysical
data, almost all of them occur near-horizontally
without any structural complications, being gen-
tly dipping to the northeast, towards the Caspian
Sea, and therefore they do not have actual oil and
gas prospects.

Regarding the oil and gas potential of the
"underlying"” complex in the region, it should be
noted that in addition to the Siazansky monocline
fields, oil and gas occurrences were identified in
a number of areas in the region in the sequence of

Jurassic and especially Cretaceous sediments. In
particular, oil and gas occurrences were identified
in the Yalama area in borehole No. 1 during drill-
ing in the Turonian-Cognac sediments, and in
borehole No. 9 (the Barremian), 28—-30 m® of wa-
ter with oil and gas-condensate were obtained. Oil
and gas occurrences were also identified when
drilling boreholes in the Khudat and Khachmas
areas. Despite these positive facts, no commercial
accumulations of oil and gas were identified here.

The reason for this situation, in the opinion
of many researchers, lies in the insufficiency of
geological and geophysical studies, especially
deep drilling. Partially agreeing with this opinion,
we note that one of the reasons could also be se-
vere dislocation and greater exposure of the sur-
face of the Jurassic and Cretaceous reservoirs,
which contributed to the destruction of previously
formed accumulations (the model in Fig. 4, b).
Hydrocarbons formed in the lower structural level
could be destroyed by the time of formation of
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Miocene — Paleogene sediments [13]. In this re-
gard, the observed oil and gas occurrences or hy-
drocarbon inflows in boreholes may be the surviv-
ing remnants of the former accumulations. In any
case, only deep drilling exploration for such accu-
mulation may enable estimation of their reserves
and assessing profitability of their extraction.

Thus, in the GDSD, same to the SKD, oil
and gas potential of the deeply eroded Jurassic-
Cretaceous formations is assessed as low.

Conclusion

A comprehensive analysis of the findings of
historical geological and geophysical studies, ex-
ploration drilling and determination of oil and gas
potential of the Azerbaijanian continental depres-
sion zones was performed, and the following con-
clusions were made:

— the Srednekurinsky Depression (the Azer-
baijani part) and the Guba-Divichinsky Depres-
sion have superimposed nature;

— low oil and gas potential of the Miocene-
Quaternary complex of the discussed superimposed
depressions has been substantiated: this is due to the
low hydrocarbon potential of the rocks (especially
the Lower Pliocene ones), as well as low tempera-
tures insufficient for the conversion of organic mat-
ter to hydrocarbons. The latter is confirmed by the
results of oil and gas generation modeling per-
formed through the examples of the Khachmaz area
(Fig. 7) and the Yalama area (Fig. 8);

— it is proposed to consider the poorly tec-
tonized Jurassic and Cretaceous sediments as po-
tential HC exploration targets.
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Fig. 7. Oil and gas formation model for Khachmaz area
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— the eroded volcanic, volcanic-sedimen- In the light of the research findings, for fur-
tary rocks of the Mesozoic, overlain by the oil and ther exploration in the lower structural level, new,
gas generating Paleogene-Miocene complexes possibly unconventional geological and geophys-
(commercial accumulations of the Muradkhanly ical approaches and exploration methods should
type) should also be considered as HC promising be developed.
targets.
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