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The territory of Azerbaijan covers the southeastern part of the Greater Caucasus me-
ganticlinorium, the northeastern parts of the mountain systems of the Lesser Caucasus
and Talysh, i.e., basins of the Lower and Middle Kura, as well as the southwestern and
western zones of the Middle and South Caspian depressions, respectively. The combina-
tion of these large structural elements determines the very complex tectonic structure of
the territory of Azerbaijan, including the Middle and Lower Kura basins.

The article presents the results of a study conducted to study the paleotectonic pro-
cesses that took place in the Cenozoic in the junction zone of the Middle and Lower Kura
depressions, according to modern (2017—2018) seismic survey data using the common
depth point method. The geological structure of the constituent parts of these depressions
is considered, and paleotectonic processes are described that played an important role in
their formation and led to the divergence of the geological sections of these depressions
in the interval from the end of the Cretaceous to the end of the Lower Pliocene. When
comparing the seismic wave pattern representing the geological sections of the Middle
and Lower Kura depressions, it becomes clear that the compensation of the volumes of
sedimentary material is carried out by Pliocene terrigenous deposits in the Lower Kura
and Paleogene sediments in the Middle Kura depressions. At the same time, here, the
hypsometry of the Miocene-Maikop interval of the section differs by 1300—1500 m.

The article presents the author's positions on the post-Cretaceous tectonic processes
of the evolutionary development of the geological structure of these basins in the zone
of their junction, where the Mingacheir-Saatli-Talysh transverse Mesozoic uplift (Saatly-
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Geokchay zone of Mesozoic uplifts) occupies an important place.
Key words: Mingachevir-Saatli-Talysh zone of Mesozoic uplifts, Lower Kura depres-
sion, Middle Kura depression, South Caspian depression, reflection seismic survey, pa-

leoreconstruction.

Introduction. In 2017 and 2018, to clarify
the geological structure of the Kura sedimen-
tation basin, regional seismic surveys were
carried out using the common deep point
(CDP) method, including along a profile
that runs mainly parallel to the Kura River.
This profile starts from the western border of
the oil and gas region between the Kura and
Gabyrra (12 km from the left bank), east of
the Tarsdallar field, crosses the Kura River
and the Dalmammedli uplift in the Middle

Kura basin and continues in the Lower Kura
basin (0—20 km from the right bank) to the
western coast of the Caspian Sea. At the same
time, the profile crosses the well-known Mu-
radkhanly and Saatly uplifts, which, in the
author's opinion, are components of the
Mingachevir-Saatli-Talysh Mesozoic uplift.
The total length oftheprofileisabout400 km.

The interpretation of seismic data for this
profile generally confirmed the area's tec-
tonics. However, my attention was drawn to
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the seismic section of the zone of the Min-
gachevir-Saatli-Talysh Mesozoic uplift, i.e.,
to the mismatch of the stratigraphic ages of
the layers from the Cretaceous to the top of
the Pliocene.

In the Lower Kura depression, the hyp-
sometry of the Miocene-Maikop interval of
the sectionis1400—1800 m lower than in the
Middle Kura depression. Interestingly, the re-
sults of seismic data interpretation indicate
the formation of a geological section in this
zone, accompanied by applicative tectonic
regime. In other words, in the area of the ul-
tra-deep well Saatly-1 (SG-1), the geological
section of the Middle Kura depression in the
interval from the Cretaceous to the top of the
Pliocene is completely different from that in
the Lower Kura depression (Fig. 1).

When comparing the wave pattern repre-
senting the geological sections of the Middle
and Lower Kura depressions, it can be seen
that the compensation of the volumes of sedi-
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mentary material is carried out by Pliocene
terrigenous deposits in the Lower Kura de-
pression, and by Paleogene in the Middle
Kura depression.

The article presents the author's opinion
on the paleotectonic events that led to such
a divergence of geological sections along the
line of the regional profile connecting the ba-
sins of the Middle and Lower Kura.

Materials and Methods. The material
includes well logging (well logging data),
vertical seismic profiling (VSP), and seismic
survey work.

The stratigraphic confinement of seismic
horizons was determined by the standard
method from GIS and VSP data, which con-
sists of recalculating the depths of reference
markers determined from logging into time
using a vertical seismic hodograph. In this
case, the correlation of reference seismic ho-
rizons also followed the standard method. As
result of this work, the seismic horizons in the
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Fig. 1. Timesection along the regional profile passing through the Mingachevir-Saatli-Talysh-zone of Mesozoic
uplifts and connecting the Lower and Middle Kura depressions.
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Middle Kura basin are confined to the sur-
faces, respectively: Jurassic, Cretaceous, Pa-
leocene, Eocene, Maikop (Oligocene—Mio-
cene), Miocene, Pliocene (without division in
to intermediate), Akchagyl, and Pleistocene
deposits.

Similar work was done for the Lower Kura
depression. However, for this basin, seismic
horizons were correlated corresponding to
the surfaces: Jurassic, Cretaceous, Maikop
(Oligocene—Miocene), Miocene, Lower Plio-
cene (with division in to intermediate), Ak-
chagyl, and Pleistocene deposits. Here, the
correlation of seismic horizons approximating
the surfaces of the Balakhani, Sabunchu, and
Surakhan formations of the productive strata
was done according to the time section repre-
senting the Lower Pliocene interval.

For each basin, several reference seismic

Middle Kura Basin

horizons were selected, according to the geo-
stratigraphic scale, which were converted to
a horizontal line, i.e., from the standard time
section, paleosections were obtained (Fig. 2)
for a certain geological time for paleotectonic
analysis.

At the beginning, general evolutionary
processes for the basins of the Middle and
Lower Kura were analyzed. The work was
performed on paleosections corresponding
to the surface of the stratigraphic intervals:
Paleogene, Maikop, Miocene (bottom of the
Lower Pliocene), and upper Lower Pliocene
(PT). Above the surface of the PT, the horizons
were not considered since, in this interval, the
geological sections of both basins are identi-
cal in age. They differ mostly in the thickness
(see Fig. 1) and the dimensions of sedimen-
tary material.

Saatli-1 Lower Kura Basin
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Fig. 2. Paleosections towards the end: a — Paleogene, b — Maikop, ¢ — Miocene, d — Lower Pliocene.
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Discussion of results. One of the main
tasks of paleoreconstruction (paleoplanre-
construction) is the reconstruction of the
paleorelief in relatively local area. For this
purpose, regional reference horizons should
be used. It is very important that the chosen
benchmark has a regional distribution, is
stratigraphically justified, and has a stable
lithological characteristic.

At the end of the Cretaceous, i.e., at the be-
ginning of the Paleogene, uplifts continued,
much more intense, but not simultaneous for
different parts of the Caucasus [Khain, Le-
ontiev, 1950a, b]. In the western part of the
Caucasus, uplifts appeared already in the
Senon, and in the southeastern part, in the
middle of the Paleocene. Assumedly, similar
in versions also took place in the territory of
the development of the Mingachevir-Saatli-
Talysh Mesozoic uplift.

According to seismic survey data (a brea-
kin sedimentation and paleoreconstruction)
and deep drilling, at the end of the Creta-
ceous, land, possibly shallow water, existed
in the territories of the Kura and South Cas-
pian depressions. Sea waters began to cover
the territory of the Kura depression from the
beginning of the Paleocene, when the Kura,
Shamakhi-Gobustan, and Absheron troughs
began to form [Klenova et al., 1962]. At that
time, the northeastern part of the South Cas-
pian Basin (the zone of Mesozoic protrusions)
also began to be involved in subsidence. At
the same time, there was the Saatly-Geokchay
zone of uplifts, separating the Lower Kura and

Middle Kura Basin
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southeastern parts of the Shamakhi-Gobustan
trough from the Middle Kura depression. As
can be seen from Fig. 2, q, from the Creta-
ceous to the end of the Paleogene, the Pa-
leogene terrigenous deposits accumulated
in the Middle Kura depression against the
background of successive subsidence of the
bottom of the depression. During this period,
the Lower Kura depression was not involved
in the process of subsidence (see the left part
of the figure).

Note that this paper does not consider
the causes of subsidence of the basin bot-
tom. However, I assume that the subsidence
of the region under consideration was associ-
ated with processes occurring in the mantle
and the lower crust, causing an imbalance in
crust. This process is considered, for example,
in the book [Leader, 1986].

The next stage in the development of the
considered depressions against the back-
ground of the continuing uplift of the geo-
anticlines of the Lesser and Greater Caucasus
created favorable conditions for the forma-
tion of the Maikop Sedimentary Basin. The
Basin covered the entire territory during
the Oligocene and partially the Miocene.
Throughoutthe history of the accumulation
of the Maikop deposits, the arched parts of
the Mingachevir-Saatli-Talysh zone of the
Mesozoic uplifts remained dry land (Fig. 2, b).

The Miocene stage of the evolutionary de-
velopment of the basins followed the same
pattern, i.e., as in the Maikop time (Fig. 2, ¢).

However, as can be seen from Fig. 2 and
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Fig. 3. Paleosection at the end of the Miocene in the Middle Kura and Sabunchu formations of the PT in the Lower

Kura depression.
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Fig. 3, after the formation of the Miocene
interval of the basin sections, a tectonic in-
version occurred in the region, which led to
the fact that from the beginning of the Lower
Pliocene to the end of the Sabunchu Forma-
tion of the Pliocene, in the considered region
of the Middle Kura depression, dry land pre-
vailed. At the same time, intensive accumula-
tion of Lower Pliocene deposits took place in
the Lower Kura depression. Only towards the
end of the Pliocene Sabunchu Formation did
the sea flood the basin of the Middle Kura. As
a result, deposits of the Surakhan Formation
accumulated in both basins.

Interestingly, these events coincides ap-
proximately with the time of the «Messinian
salinity crisis» (end of the Miocene). As is
known [Reynolds et al., 1998], the fallin the
base level, approximately coinciding with the
Messinian salinity crisis, led to the isolation of
the Caspian Sea from the World ocean, hence
its western part, i.e., Lower Kura trough. It
is known that such a large-scale geological
event integrated drainage systems into this
sharply lowered base level, there by ensuring
the delivery of large volumes of sediment and
water from the Caucasus Mountains to the
South Kura basin with the participation of
the Paleo Kura and its numerous tributaries
(mountain rivers).

My seismostratigraphic studies and recon-
struction of the profile of the Kura basin at the
end of the Miocene showed that the base level
here was between 1400 and 1800 m, which is
consistent with the above conclusion.

Although the timing of this event corres-
ponds ot he Late Messinianeustatic sea level
drop in the Mediterranean region [Haq et al.,
1988], [ believe that the base level here could
also fall as a result of the subsidence of the
bottom of the Lower Kura basin.

As the analysis of logging and seismic
survey data showed, the sedimentation basin
was formed with a gentle relief and in coastal
zone sat shallow sea depths (up to 40 m). In
such conditions, as rule, terrigenous reservoir
rocks are common, forming bars, shafts, and
ridges up to several meters high, parallel to
the coast, beach formations. All this happens
due to transgression and regression, ulti-

ISSN 0203-3100. Geophysical Journal. 2023. Vol. 45. Ne 5

mately leading to the coastline's movement.
At the base of the transgressive sequence,
basal horizons often occur, composed of clas-
tic grains sorted by size. As is known [Bush,
1977; Leader, 1986], coastal facies are ex-
tremely favorable for the discovery of thick,
relatively consistent terrigenous reservoirs
with high capacitive-filtration properties. If
they are limited by impermeable rocks, they
become lithological natural reservoirs of oil
and gas. In the described sedimentation envi-
ronment, the Galmaz, Murovdag, Mishovdag,
Garabagly, Kursangya and other deposits that
are currently being exploited in the Lower
Kura basin were created.

In the Middle Kura depression, Eocene
and Maikop deposits are distinguished as oil
source deposits [Alizade et al., 1975]. Here,
the deposits are also located within the named
areas. Therefore, we assume that the deposits
here were formed due to the internal migra-
tion of hydrocarbons from the foci of forma-
tion to the reservoirs in the basal interlayers
of these formations [Yusubov, Guliyev, 2022].

Clay rocks deposited during the Akcha-
gyl period of sedimentation at high sea level
formed a regional seal throughout the entire
territory of the Lower Kura depression.

Throughout the profile, rocks of the Ap-
sheron stage are developed. This interval of
the section along the regional profile was
deposited under the conditions of marine
shallow water. The divergent nature of seis-
mic reflections from this complex indicates
its formation under conditions of a gradual
inclination of the sedimentation surface and,
at the same time, the variability in the rate
of subsidence of the paleobasin. The fluc-
tuation character of the amplitudes of the
seismic record indicates the interbedding
of sand and clay deposits. The sharp differ-
entiation of the curves of the spontaneous
polarization potential and the amplitudes of
reflected waves in the time section indicates
a frequent alternation of transgressive and
regressive conditions of sedimentary mate-
rial supply, which indicates a shallow-marine
sedimentation regime. The Caucasus Moun-
tains, rising, were eroded, supplying the foot-
hills with rough material, where, leaving the
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gorges and mountain valleys, the rivers de-
posited powerful layers of pebbles in huge
fan-shaped alluvial cones. A boulder-pebble
path of the foothills was formed, which, far
from the mountains, was replaced by finer de-
trital material: sands, small pebbles and clays
in stagnant basins.

Conclusions. A study was carried out to
identify the nature of ongoing paleotectonic
processes that led to the divergence of geo-
logical sections in the junction zone of the
Middle and Lower Kura depressions, accor-
ding to modern (2017—2018) seismic surveys
using CDP method. It has been established
that the discrepancy between the geological
sections of the Middle and Lower Kura de-
pressions, in the interval from the end of the
Cretaceous period to the end of the Lower
Pliocene, is associated with a geotectonic pro-
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CAipAu maaeoreoAMHaMivYHHUX MIPOLECIB Y 30Hi CTUKY
CepepAHBbOKYPHHCHKOI Ta HM)KHBOKYPIHCBKOI 3anapAuH

H.II. IOcyb6o0B, 2023

IncTuTyT HadTH 1 ra3zy MiHicTepcTBa HayKU Ta OCBiTH A3epOalipskKaHy,
baky, A3ep0aripKaH

Tepuropisa A3zepbalip)KaHy OXOIAIOE MiBAEHHO-CXIAHY YaCTUHY MEraHTUKAIHOPIitO Be-
Ankoro Kaskasy, iBHIYHO-CXIAHI YaCTUHU TipCbKUX cucTeM Manaoro Kaskasy 1 Taaumry,
TOOTO OaCEeMHU HU)KHBOI Ta cCepeAHBOI KypH, a TaKOJK IMBAEHHO-3aXiAHY Ta 3aXiAHY 30HU
CepepHbo- Ta [ TiBA€HHOKACHIINCHKOI 3allaAWH BiATIOBIAHO. [ToeAHaHHA ITUX BEAUKUX CTPYK-
TYPHHX eAeMeHTIB BU3HAUA€ Ay’Ke CKAAAHY TEKTOHIUHY OYAOBY TePUTOPIl A3epOania KaHy,
30kpeMa OacenHiB Cepepnbol Ta HuxabO1 Kypn.

Y cTaTTi HaBEAEHO PE3yABTATU AOCAIAKEHHS, BUKOHAHOT'O 3 METOIO BUBYEHHS IIaA€0-
TEKTOHIUHUX IIPOIECiB, 110 BIAOYBaAUCS B KAUWHO30MCHKIN epi, y 30HI 3ureHyBaHH4 Ce-
peAHBO- Ta HU>KHBOKYPUHCHKOI 3allaprH, 3a cydacHuMU (2017—2018) panmmu cericmo-
PO3BIAKH METOAOM CIIABHOI TAMOMHHOI TOYKHU. PO3TASTHYTO reOAOTiuHy OYAOBY CKAQAOBHUX
YAaCTHH WX 3allaAWH, OIIMCAHO ITaA€OTEKTOHIUHI IIPOIECH, IO BIAITPAAU Ba’KAUBY POAB
Yy IXHBOMY (POPMYBaHHI Ta OOYMOBHUAM PO3XOAKEHHS I'€OAOTIUHUX PO3Pi3iB Ha3BAHUX
3allaAVH B IHTEPBaAl 3 KiHIg KPEUAOBOTO IIEPIOAY AO KiHIII HMXKHBOTO IAioneny. [Tpu
3iCTaBA€HHI CEMCMIUYHOI XBUABOBOI KAPTUHU IIPEACTABAEHUX I'eOAOriYHUX po3pisi Ce-
peaHBO- Ta HM>KHBOKYPHUHCBKOI 3allaAWH CTA€ 3PO3YMIAUM, IO OOCATH 0CAAOBOIO Ma-
Tepiaary KOMIIEHCYIOTbCSI 00CSAATaMM TEPUTI'€HHUX BIAKAGAIB IIAioneHy B HU>KHBOKYpUH-
CBKIU 3allaAVHi, 1 MareoreHoBUX 0CaAiB y CpepAHBOKYPHHCKIN 3anapnHi. [Tpu npoMy TyT i
rincoMeTrpisa MioIeH-MaWKOIICBKOTO iHTepBaAy po3pi3y BiapizHaeTbca Ha 1300—1500 m.
Y cTaTTi HaBeAeHO aBTOPCHKI MO3UIlil Ha KPEeUASHI TEKTOHIUHI IPOIeCU €BOAIOIINHOTO
PO3BUTKY I'€OAOTIUHOI OyAOBM IMX OACEMHIB y 30HI IX 3UYA€HYBAHHS, A€ Ba)KAUBE MiC-
e HareXuTb MiHradeip-Caarai-TaaCBKOMY IIONIEPEYHOMY Me3030MChKOMY IIAHSATTIO
(CaaTau-T'eokuaiichbKa 30Ha Me3030UCHKUX MAHSIT).

Karouogi caroBa: Minraueip-Caatai-TaArrcbka 30Ha Me3030MChKUX MiAHATH, HU>KHBO-
KYpPHHCBKA 3anaprHa, CepepAHbOKYPHHCBHKA 3allapnHa, [TiBAeHHOKACHIUChKa 3allaAuHa,
CerCMOpPO3BIiAKA BIAOUTUMU XBUASIMU, IAACOPEKOHCTPYKILiS.
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