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The South Caspian Basin, Lower and Middle Kura Basins, onshore Azerbaijan, and
Georgia Upper Kura Basin are a genetically linked basin system created in a Mesozoic
extensional setting with a complex Cenozoic sediment fill history. Delineating these basins
shed new light on understanding the complex geodynamic history of the region between
the Black Sea and the Caspian Sea and elucidate the petroleum prospectivity of the region.

Key data used for basin analysis were a series of regional isopach maps, temperature
measurements from over 150 onshore and offshore boreholes in Azerbaijan, derived geo-
thermal gradient data, and published surface heat flow data. Taken together, they allowed
us to put some constraints on the crustal structure of an area where accurate temperature
measurements are limited. An integrated set of offshore and onshore regional isopach
maps for the key stratigraphic units from Jurassic to Pleistocene were created. The depth
to basement and the crustal thickness across four seismic cross-sectionswere estimated
and validatedvia interpretation of isopach maps and gravity and magnetic modeling.

The results encompass the area from the onshore Kura Basin in eastern Georgia to the
offshore South Caspian. Several specific regions were differentiated, including a «cold»
region in the South Caspian Basin. A reasonable correlation was established between
basement depth, crustal thicknesses, and geothermal gradients. The tectonic boundary
between these two basins controls the geothermal gradient change and therefore the
hydrocarbon potential.

The western margin of the South Caspian Basin represents a long-standing crustal
boundary between the South Caspian Basin oceanic crust of the South Caspian Basin
and the thicker crust of the Kura basin of the island-arc origin. The Mesozoic evolution
of these basins started as a result of an island arc extension in Mesozoic, followed by
Cenozoic flexural overprint with rapid burial and significant sediment flux, thus creating
suitable conditions for the development of a dynamic petroleum systems in the South
Caspian Basin.
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Introduction. The South Caspian Basin
(SCB) is a unique basin and a depositional
sink with unusually rapid subsidence [Abdul-
layev, 2019; Abdullayev, Huseynova, 2019;
Guliyev et al., 2020a] and thickness of sedi-
mentary fill reaching 20.5 km [Yusubov, Gu-
liyev, 2021]. Petroleum systems in the SCB
are highly dynamic due tohigh overpressures,
high sedimentation rates, rapid source rock
burial, and the continuing active generation
and expulsion of hydrocarbons. The main
source rocks are organic-rich shales of Oli-
gocene-Miocene age [Narimanoy, 1993; Inan
et al.,, 1997, Abrams, Narimanov, 1997; Tagi-
yev et al,, 1997, Katz et al., 2000; Feyzullayev
et al., 2001; Guliyev et al., 2001, 2003; Sach-
senhofer et al., 2018], capable of generating
oil and gas up depths exceeding 13 km [Inan
et al., 1997; Tagiyev et al., 1997; Huseynov,
Huseynova, 2014; Huseynova, 2017, 2019;
Huseynova, Huseynova, 2017, Huseynova,
Afandiyeva, 2019; Goodwin et al., 2020].
The crustal structure and sedimentary fill of
the SCB have been studied in detail using
regional seismic reflection data [Yusubov,
2020; Yusubov et al., 2020, Yusubov, Guliyey,
2021; Guliyev et al., 2020a, b] and potential
field and subsidence modeling [Glumov et
al., 2004; Egan et al., 2009; Green et al., 2009;
Abdullayev et al., 2017]. The recent discover-
ies of the giant Shah Deniz and Absheron gas-
condensate fields added to the understanding
of this prolific petroleum province [Goodwin
et al., 2020]. The province covers both on- and
offshore areas with different thermal regimes
whose origin and extent need to be explained.
The present study highlights the basin his-
tory that directly influenced hydrocarbon
generation, such as the lateral distribution
of formation temperatures and burial depths
[Abdullayev et al., 2022].

Geodynamic Setting. The South Caspian
and Kura Basins have a complex tectonic and
stratigraphic history. Several magmatic com-
plexes in the Greater Caucasus, Kura Basin,
and the Lesser Caucasus formed between the
Jurassic and Eocene [Alizadeh et al., 2017
Abdullayev et al., 2022]. Key tectonic ele-
ments of the region (Fig. 1) include Jurassic-
age SCB, Absheron Ridge, Greater Caucasus
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Fold and Thrust Belt, Main Caucasus Thrust,
Lesser-Caucasus Fold and Thrust Belt,
Goycha-Hakari ophiolite zone, and Kura Ba-
sin. The Eastern Greater Caucasus continues
east to Gobustan, Absheron Peninsula, and to
offshore Absheron Ridge, which bounds the
SCB from the north.

The Greater Caucasus Fold and Thrust
Beltforms a barrier along the southern mar-
gin of the Scythian Platform from the Eas-
tern Black Sea to the SCB [Bochud, 2011].
The Greater Caucasus Fold and Thrust Belt
is an inverted relict of the deep-water Great-
er Caucasus Basin, formed as an elongated
WNW-ESE trending rift basin located along
the early Cimmerian suture, sub-parallel to
the Neo-Tethys's margin [Blackbourn et al.,
2021; Tari et al., 2021]. Kura Basin is divided
into three subordinate sub-basins: 1) the Up-
per Kura basin or Kura-Gabyrry interfluve;
2) the Middle (Central) Kura basin, mostly oc-
cupied by the Yevlakh-Agjabadi Depression;
3) the Lower Kura basin separated from the
Middle Kura by the volcanic Kurdamir-Saatly
uplift and the West Caspian fault.

Trans-Caucasus Massif migration nar-
rowed the Prototethys, creating a back-arc
basin, a precursor to the Greater Caucasus
Basin in the late Paleozoic [Ismail-Zadeh et
al., 2020]. Subsequently, in the Mesozoic,
oceanic lithosphere was obducted onto con-
tinental terrains, and the Somkheti-Garabagh
magmatic arc was thrust over the Lesser Cau-
casus ophiolites [Khain, 1985] creating a com-
plex terrain of magmatic arcs underlying the
Kura foreland [Abdullayev et al., 2022].

By Oligocene, multiple episodes of colli-
sion occurred, including the ongoing shor-
tening of the Kura Basin under the uplifting
Greater Caucasus.It has also been linked to
the northward movement of the Arabian Plate
and the closure of Neotethys [Ismail-Zadeh
et al., 2020; Abdullayev et al., 2022].

The Jurassic back-arc rifting was followed
by a long period of passive margin deep-
water sedimentation, culminating in rapid
subsidence and sedimentation in the Late
Cenozoic creating a thick sediment pile over-
lying oceanic-type crust [Egan et al., 2009;
Green et al., 2009]. The sedimentary column
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in the South Caspian (Fig. 1, a) consists of a
~15 km thick Cenozoic succession overlying
a 7—8 km thick Upper Jurassic-Cretaceous
interval resting on the oceanic basement. The
boundary between the oceanic crust of the
SCB and the continental crust of the Kura
Basin runs roughly through the south of the
Absheron Peninsula [Abdullayev et al., 2022].

A regional 700 km long geoseismic cross-
section running from the Upper Kura Basin
of Eastern Georgia to the center of the SCB
(Fig. 1, b) shows major thickening of the
sedimentary cover from west to east [Glu-
mov et al., 2004]. There is a corresponding
abrupt transition in crustal thickness from a
relatively thick continental crust beneath the
onshore Kura Basin to the much thinner crust
of oceanic affinity beneath the SCB (Fig. 1, b,
c). At the northern boundary of the SCB there
is a zone where the basement is interpreted
to be oceanic crust subducted northwards be-
low the Absheron Ridge [Green et al., 2009;
Abdullayev et al., 2022].

Data sources and methodology. Many-
sources went into the compilation of isopach
maps which allowed to constructthe first re-
gional geologic model. The model incorpo-
rates key bounding surfaces and stratigra-
phic units [Guliyev et al., 2001; Glumov et al.,
2004; Abreu, Nummedal, 2007; Green et al.,
2009; Bochud, 2011; Abdullayev et al., 2017;
Blackbourn et al., 2021]. Temperature data
was obtained from over 150 onshore and off-
shore wells, with depths ranging from 100 to
6000 m [Mukhtarov, 2004, 2018; Alizadeh et
al., 2017]. Furthermore, maps of the geother-
mal field across Azerbaijan [Mukhtarov, 2018;
Rustamov et al., 2004] and surface heat flow
offshore and onshore were also employed [To-
mara, 1979; Aliyev, Aliyev, 1995; Alizadeh et
al., 201%; Zui, Mansouri Far, 2019]. The third
type of data were gravity maps [Gadirov,
2002; Kadirov, Gadirov, 2014; Kadirov, 2000]
and magnetic maps [Glumov et al., 2004; Ep-
pelbaum, 2015; Alizadeh et al., 2017]. These
maps were used to support the observations
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Fig. 1. Simplified SCB stratigraphic column, with local suites (a); regional NW-SE regional 700 km long cross-
section extending from the Upper Kura basin to offshore SCB (b); Eastern South Caspian and Kura basins sedi-
ment thickness map with tectonostratigraphic areas (c): 1 — SCB, 2— Absheron Ridge, 3 — Gobustan-Absheron
Peninsula, 4 — Lower Kura Basin, 5— Kurdamir-Saatly Uplift, 6 — Yevlakh-Agjabadi Depression (Middle Kura),
7 — Upper Kura (Kura-Gabyrry interfluve), 8 — Greater Caucasus Fold and Thrust Belt, 9 — Lesser Caucasus

[modified from Abdullayev et al., 2022].
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from sediment and crustal thickness maps in
the general regional model [Abdullayev et
al., 2022].

Results. Geothermal variations in the SCB
and Eastern Azerbaijan. Fig. 2 shows how
temperature varies with depth in different on-
shore regions in Azerbaijan and offshore SCB
from our database of over 1000 measurement
points referenced in the data sources section,
with a maximum of c. 150 °C at depths of 5
up to 6.5 km. Temperatures show scatter, es-
pecially at depths where measurements are
scarcer. The three trends highlighted on the
graph show the SCB where temperatures in-
crease slowly with depth, Upper Kura where
they rise most rapidly with depth, and Lower
Kura where the trend is almost an average
of the two. Temperature trends vary greatly
with depth because the geothermal gradient
in the SCB and Kura Basin varies significantly
both laterally and in character [Abdullayev
et al., 2022].

Based on the geographical definition of oil
and gas provinces adopted from Salmanov
et al. [2015], the area is divided into eight
geothermal gradient zones (shown in Fig. 3)
[Abdullayev et al., 2022]:

— at the Absheron Ridge and on Absheron
Peninsula, the effects of recent uplift and ero-
sion are pronounced, and geothermal gradi-
ents vary widely (between 20 and 50 °C/km

with a median value of 23 °C/km) and the
variations between anticlines and synclines
are significant;

—similar values of the geothermal gradient
(between 18 and 30 °C/km) are recorded in
the Gobustan area in the eastern part of the
Greater Caucasus fold-and-thrust belt, where
structural deformation continues to the pre-
sent day;

— by contrast, in areas of sediment blan-
keting in the offshore SCB, the geothermal
gradient is depressed and ranges between 14
and 20 °C/km;

—thegeothermal gradientaverages 23°C/km
in transitional zones in the nearshore and
coastal areas (Nearshore Absheronon Fig. 3);

—in the Lower Kura Basin, the geothermal
gradient ranges between 20 and 27 °C/km,
averaging 21 °C/km;

— in the relatively flat-lying Middle Kura
Basin, the geothermal gradient averages
24 °C/km. Some boreholes here produce ther-
mal waters [Mukhtarov et al., 2015];

— in the Upper Kura Basin including eas-
tern Georgia and the Kura-Gabyrry interfluve,
the geothermal gradient averages 27 °C/km
but locally exceeds 50 °C/km;

—in the North Absheron-Guba Depression,
geothermal gradients are relatively low and
do not exceed 23 °C/km.

Fig. 3 shows the distribution of these geo-
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Fig. 2. Temperature measurements in the South Caspian and calculated geothermal gradient.Hydrocarbon gen-
eration windows are indicated in colored strips: yellow — oil window, green — wet gas window, pink — dry gas

window [modified from Abdullayev et al., 2022].
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Fig. 3. Map of Azerbaijan and the adjacent offshore SCB showing geothermal gradient variation. Circle sizes
indicate absolute values of averaged geothermal gradients, while the colors are related to group of geothermal
gradients, defined in Absheron, Gobustan, Lower Kura, Middle Kura, Upper Kura, Nearshore Absheron, North

Absheron, and offshore SCB [Abdullayev et al., 2022].

thermal gradient zones and highlights the
zones of extreme temperature variations. The
highest values (over 50 °C/km) were recorded
in wells in the Upper Kura Basin and the foot-
hills of the Lesser Caucasus (e.g. Dalimamedli
and Gurzundag, Fig. 3). In some places in the
Yevlakh-Agjabadi Depression and adjacent
Saatly high, the temperature of «thermal» wa-
ters at the surface exceeds 90 °C [Mukhtarov,
2018].

Heat flow distribution. The surface heat-
flow map resulting from integration of data
from previous researches [Tamora, 1979; Ali-
yev, Aliyev, 1995; Alizadeh et al., 2017, Zui,
Mansuri Far, 2019] demonstrates that the
surface heat flow distribution in theon- and
offshore Azerbaijan is uneven. While the on-
shore surface heat coverage is dense, the off-
shore heat flow is a sparse dataset with only
a few measurement points. In areas devoid
of active tectonic and volcanic activity, con-
tinental heat flow values strongly correlate
with the type of the underlying crust. In gen-
eral, granitic terrains have high surface heat
flows, whereas many sedimentary rocks are
associated with low heat flow. Regional heat
flows are reduced in the Middle Kura Basin
and range between 20 and 50 mW/m?. By con-
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trast, high heat flows (70 to 145 mW/mZ) are
recorded in the Greater Caucasus, and in the
Lesser Caucasus (around 100 mW/mZ). Signif-
icantly high heat flow exceeding 100 mW/m?
in the southeastern area on the map corre-
sponds to the Lesser Caucasus and Iranian
Plateau. This area corresponds to the Alpine
folding and active faulting accompanied by
recent volcanic activity [Zui, Mansouri Far,
2019]. Variations in surface heat flow are re-
lated to lateral variations in radiogenic heat
produced by the decay of long-lived radio-
isotopes found mostly in the granitic upper
crust. Thus, the lateral heat flow variations
show the Greater and Lesser Caucasus ap-
pear to pertain to a thick continental (gra-
nitic) upper crust, whereas the upper crust is
attenuated or absent in the Kura Basin and
the SCB where a thick overlaying sediment
pile is found [Abdullayev et al., 2022].
Crustal structure modeling validation.
The maps demonstratingdeep structures of
the offshore SCB, Lower and Middle Kura
Basins, including the Yevlakh-Agjabadi De-
pression, have been modified to incorporate a
more recent depth-to-basement map centered
in the SCB [Abdullayev et al., 2017]. The sedi-
ment and crustal thickness maps (Fig. 4) con-
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Fig. 4. Maps of the South Caspian and Kura Basins showing (a) sediment thickness, and (b) crustal thickness
(modified from [Glumov et al., 2004]). The maps show the location of the four modelled regional cross-sections
(from [Salmanov et al., 2015]) reproduced in Fig. 5. Red dots indicate the averaged geothermal gradient measure-
ments derived from well data from [Mukhtarov et al., 2015].
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tain the profiles of the four seismic sections.
In the northwestern part of the SCB, north of
the Absheron Peninsula there is a gravity min-
imum with an amplitude reaching —125 mGal.
The southern part of the basin is represented
by a small isometric maximum of the gravity
field (Safidrud and Godin uplift) and the ma-
jority of the offshore SCB is covered by a weak
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gravity minimum. On the border of SCB and
Middle Kura Basins, a large Talysh-Vandam
gravity maximum is found, with a magnitude
of +80 mGal [Alizadeh et al., 2017] that ex-
tends 120 km to the west. This has been in-
terpreted to indicate a deep-seated block of
high-density material of either volcanic arc or
basement origin [Mamedov, 1993]. The two
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Fig. 5. Regional geoseismic sectionsthrough the territory of Azerbaijan. Profiles' locations are shown in Fig. 4:
a — regional NW-SE 560 km long seismic section 1 extending through the Kura and SCB, b — regional seismic
SW-NE 150 km long section 2 extending through the Lower Kura Basin, c—regional seismic SW-NE 190 km long
section 3 extending through the Middle Kura Basin, d — regional seismic SW-NE 32 km long section 4 exten-
ding through the Upper Kura Basin. The profiles show the results of gravity and magnetic modelling (red lines
— originalgravity and magnetic fields, blue lines — modelled gravity and magnetic fields) together with lateral
variations in geothermal gradients and sediment depth. Black numbers on the sections are density (g/cms), red
numbers are magnetic susceptibility.
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large gravity minimums in the Lesser Cauca-
sus (-130 mGal) and Greater Caucasus rep-
resent deep-seated mountain roots of low-
density materials [Abdullayev et al., 2022].

The SCB has a smooth, positive magnetic
field with intensity decreasing to the south.
However, there are many local positive and
negative anomalies in the western part of the
basin and the Kura depression [Glumov et
al., 2004] reflecting its complex structure,
caused by intrusions of Mesozoic magmatic
rocks [Eppelbaum, Khesin, 2012]. Two of the
larger negative and positive magnetic anoma-
lies both sit within the Talysh-Vandam gravity
maximum, showing its heterogeneous nature
[Abdullayev et al., 2022].

To investigate the crustal structure, heat
flow values, and geothermal gradient varia-
tions in onshore Azerbaijan and offshore SCB,
we used four regional geoseismic cross-sec-
tions (Fig. 5).

The NW-SE cross-section (Fig. 5, a) ex-
tends from the Kura Basin to the SCB. It
crosses the boundary between the relatively
thin, dense oceanic-type crust of the SCB and
the attenuated continental crust of the Kura
Basin. The significant gravity anomaly cor-
responds to a change from thick, low density
crustal material to a thin oceanic-type crust
with an overlying thick sedimentary column.
The low-frequency part of the anomaly is re-
lated to the upper mantle.

Cross-section 2 (Fig. 5, b) extends from
the Talysh Mountains to the NE through the
Lower Kura Basin to the nearshore area south
of the Absheron Peninsula and crosses several
key tectonic boundaries. In the western part,
the Saatly gravity maximum corresponds to
volcanic intrusions [Alizadeh et al., 2017]. The
40 km thick crust is an indication of a change
of crustal type between the South Caspian
and the Lesser Caucasus. A significant lateral
change exists from high geothermal gradi-
ents (39 °C/km) where the consolidated crust
is about 34 km thick with a sediment thick-
ness of 10 km, to areas where the gradient is
less than 20 °C/km, where the consolidated
crustal thickness is less than 10 km but the
sediment thickness exceeds 15 km.

Cross-section 3 (Fig. 5, ¢) shows how
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gravity and magnetic fields vary from SW to
NE across the Middle Kura Basin from the
Sovetler and Muradkhanli fields towards the
Kura lowlands and Gobustan. On this cross-
section, the Yevlakh-Agjabadi Depression
and the Saatly uplift are reflected by small
positive Bouguer anomalies (30—10 mGal)
which rapidly change to negative values.
Modeling of this cross-section matches well
with the relatively attenuated continental and
island-arc crust, 20 km thick, which thick-
ens to about 50 km in the Hercynyan base-
ment of the Greater Caucasus. Glumov et al.
[2004] showed that the crustal thickness be-
low Yevlakh-Agjabadi Depression is around
40 km which the present modeling confirms,
although it may be even more attenuated.
Magnetic anomalies around the Saatly uplift
are thought to be related to volcanic island-
arc intrusives and uplift at a possible rifted
margin [Alizadeh et al., 2017].

Finally, cross-section 4 (Fig. 5, d) crosses
the Upper Kura Basin from SW to NE. The
gravimetric modelling indicates that the con-
solidated crust may exceed 50 km beneath the
volcanogenic sediments of the Lesser Cauca-
sus origin and decreases in thickness to 35 km
at the northern end of the cross-section. There
is a significant magnetic anomaly in the SW
part of the cross-section. Geothermal gradi-
ents in this part of the basin are closer to those
of continental crust and vary between 34 and
30 °C/km. The modeled crustal thickness
is more variable than that of Glumov et al.
[2004] which is more uniform around 45 km
[Abdullayev et al., 2022].

Discussion. Origin of the South Caspian
and Kura basins. Different modes of accom-
modation and shortening between the sub-
ducting oceanic crust in the SCB and the thin-
skinned fold-and-thrust belt could have been
influenced by differences in crustal behavior
as there is a transition from the continental
lithosphere of the Kura basin to the oceanic
lithosphere (with a thick sediment cover) of
the SCB [Knapp et al., 2004; Reilinger et al.,
2006; Vernant, Chery, 2006; Kadirov, Gadirov,
2014; Ismail-Zadeh et al., 2020]. Kadirov and
Gadirov [2014] showed that a branch of the
Greater Caucasus fold-and-thrust belt may
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follow the curved topographic break between
the Kura basin and the Greater Caucasus and
is linked to the deep-seated West Caspian
Fault [Abdullayev et al., 2022].

A schematized geodynamic cartoon and
map (Fig. 6) corresponding to the Middle
Cretaceous modified from Adamia et al.
[2017] and Hassig et al. [2017] show general
features which could have influenced the
present-day tectonic pattern [Abdullayev et
al., 2022]. From this illustration of the narra-
tive of the basin's origin several inferences
can be made:

—the SCB formed at the northern boundary
of Neotethys as a back-arc basin behind an
island-arc chain [Zonenshain, Pichon, 1986;
Abdullayev et al., 2017] at the same time and
in continuity with the Great Caucasus Basin,
making it a part of a genetically linked chain
of basins;

— the SCB was separated from the Great
Caucasus Basin by island arcs and by the
complex terrain of the Transcaucasian Mas-
sif underlain by thicker continental crust;

— the depocenter in the Middle Kura Ba-
sin (including Yevlakh-Agjabadi Depression)
is located between the two volcanic arc el-
ements — the Somkheti-Garabagh and Art-
vin-Bolnisi belts [Adamia et al., 2017] and
the buried Kurdamir-Saatly island-arc unit,
which is a part of the Transcaucasian Massif.
Its setting can therefore be described as an
intra-arc basin;

— West Caspian Fault is located on the
western edge of the Transcaucasian Massif
on the eastern boundary of the SCB. It bor-
ders the Kurdamir-Saatly uplift on the west
and follows its exact pattern, which coincides
with the present-day plan-view shape of the
partitioned Eastern Greater Caucasus [Ismail-
Zadeh et al., 2020];

— an NW-SE trending crustal boundary
must be present at the margin of the SCB
and may represent a boundary between the
rigid oceanic crust (Fig. 6, c) and the thick-
er Transcaucasian crust (possible transform
boundary);

— some of these crustal boundaries are

a Neotethys

Saatli
High

Kura
Basin

81 Ma Campanian

Fig. 6. Geodynamic sketch model of SCB and southern margin of Eurasia, Upper Cretaceous age based on Hassig
etal. [2017] and presented as both cross-section and palaeogeographic map: a — A-B paleotectonic Upper Creta-
ceous cross-section, b— Paleogeographic map from Campanian (83 Ma), c— location of main tectonic boundaries
in this period; I — Saatly buried high and magnetic anomalies; 2— West Caucasus Fault; 3— Vandam magmatic
zone; 4 — Lesser Caucasus; 5 — Yevlakh-Agjabadi Intra-arc Depression. Line A-B represents a regional tectonic
profile from the NeoTethys to the Caspian Basin. YAD —Yevlakh-Agjabadi Depression; SGB —Somkheto-Garabah
Belt; ABB —Artvin-Bolnisi Belt; TB —Talysh Belt; ALB — Alborz Belt; SCB — South Caspian Basin; GCB — Greater
Caucasus Basin [Abdullayev et al., 2022].
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Fig. 7. NW-SE oriented 700 km geoseismic cross-section extending from the Upper Kura Basin to the offshore
SCB with isothermal depth overlays (cross-section location is shown in Fig. 1).

now overlain by the flexural Kura foreland
basin wedged between the Greater and Lesser
Caucasus fold-and-thrust belts, which accom-
modates the shortening of the oceanic-type
crust of the SCB which is being subducted
northwards, beneath the Absheron Ridge.
Hydrocarbon potential. South Caspian
is a unique basin with prolific source rocks
and a dynamic petroleum system. Most of
the Maikop and Diatom Formations contain
gas-prone relatively modest-potential source
rocks [Sachsenhofer et al., 2018]. Rich oil-
prone source intervals are found in Maikop
and Diatom with up 15.1 wt. % and Hydrogen
index (HI) up to 612 rngHC/gCorg [Feyzul-
layev et al., 2001]. Diatom Suite samples from
the Kura Basin and wells close to Baku indi-
cate increasing source rock potential basin-
wards with TOC increasing up to 7.8 % and HI
values up to 708 rngHC/gCOrg [Feyzullayev et
al., 2001]. Understanding the distribution of
temperature gradients and their link to crust-
al parameters allowed us to update the NW-
SE seismic section with an isothermal depth
overlay calculated from trends calibrated us-
ing temperature data and a derived geotherm
(Fig. 7). Isothermal surfaces are displayed
on the cross-section, depth of the surfaces
change across the boundary between the con-
tinental crust of the onshore Kura Basin and
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the different «oceanic-type» crust of the SCB.
This boundary is located at around 500 km
on the cross-section; isothermal values are
abruptly displaced downwards at this loca-
tion by about 4 km [Abdullayev et al., 2022].
A sharp increase in depth of the 120 °C
isotherm along the boundary has significant
implications for the thermal maturity of Oli-
gocene-Miocene Maikop source rocks.
Diamondoids and gas isotope data from
the offshore Shah Deniz and Azeri-Chirag-
Gunashli fields petroleum analyses indicate a
source rock interval that has attained thermal
maturity of 1.5—2.0 % VRE [Goodwin et al.,
2020]. Furthermore, rapid burial rates of the
offshore SCB together with the low geother-
mal gradient have delayed the maturation of
organic matter. Therefore, the modeled depth
to the source rock interval is more than 13 km,
making the SCB the location of one of the
world's deepest active petroleum systems.
The offshore South Caspian Maikop
source rock is oil-prone but a significant part
of the generated oil has been cracked to gas
[Goodwin et al., 2020]. Isotopically heavy oils
from the offshore SCB fields suggest that the
shallower Diatom Formation is in the oil win-
dow, whereas oils from the onshore Lower and
Middle Kura Basins are isotopically lighter,
suggesting that the shallow Diatom source
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rocks are immature [Guliyev et al., 2001]. This
difference between the onshore and offshore
areas is confirmed by mapping (see Fig. 7),
where onshore Diatom source rock isotherm
is on average above the 100 °C. Understan-
ding this difference could play a role in seg-
regating hydrocarbon prospective areas both
onshore and offshore.

Some of the deepest parts of the actively
generating source rock stratigraphy in the
SCB can exceed or be at least equal to the
active source rock depth limit of 16 km pro-
posed by Pang et al. [2020]. Tectonic boun-
daries between the South Caspian and Kura
Basins such as the West Caspian Fault zone
serve as hydrocarbon prospectivity markers,
with significantly greater potential in the off-
shore SCB where both deeper pre-Maikop
and shallower Maikop source rocks become
involved in the generation and expulsion
of hydrocarbons [Abdullayev et al., 2022].

Conclusion. New insights at SCB and Kura
basin formation, evolution, and hydrocarbon
potential were achieved by integrating pub-
lished structural maps and temperature obser-
vations into the existing tectonostratigraphic

References

Abdullayev, N. (2019). Sediment Volumes and
Sedimentation Rates in the South Caspian
Basin: Distribution, Sources and Age Con-
straints. AAPG European Regional Confence
Paratethys Petroleum Systems: Between Cen-
tral Europe and the Caspian Regions, Vienna,
26—27 March 2019. P. 90.

Abdullayev, N., & Huseynova, S. (2019). Distri-
bution and Volume of Sedimentary rocks in
worlds basins and unique nature of the South
Caspian Basin. AAPG Regional Conference:
Exploration and Production in the Black Sea,
Caucasus and Caspian Region, 18—19 Septem-
ber 2019, Batumi, Georgia, P. 76.

Abdullayev, N., Huseynova, S., Javadova, A., Kad-
irov, F., Maharramov, B., & Mukhtarov, A.S.
(2022). An Interpretation of Crustal Structure
and Hydrocarbon Evolution of the South Cas-
pian and Kura Basins, Azerbaijan. Preprint.
https://doi.org/10.21203/rs.3.1rs-2027138/v 1.

Abdullayev, N.A., Kadirov, F., & Guliyev, LS.

ISSN 0203-3100. Geophysical Journal. 2024. Vol. 46. Ne 3

framework, and for the first time geological
evolution of the offshore SCB and onshore
Kura Basin, Azerbaijan were linked within a
single map set. Delineating and linking these
basins is key to understanding the geodyna-
mic history between the Black Sea and Cas-
pian regions, in a complex area overlooked
by previous studies. One of the key observa-
tions is that there are several specific regions
including «cold» South Caspian with a 20 km
thick sedimentary succession, «intermediate»
Lower Kura Basin, and «warm» Kura Basin
(including Yevlakh-Agjabadi depression)
with the crustal thickness of 20 to 25 km. The
proposed evolution involves Mesozoic island
arc extension origin for basins adjacent to the
SCB. This was followed by SCB formation in
Jurassic, with possible additional rifting in
Eocene and flexural overprint in Tertiary. In-
herited tectonic boundaries of the basin serve
as markers for hydrocarbon prospectivity.
In the deep and highlyprospective offshore
SCB, source rocks generate hydrocarbons at a
depth more than 13 km, whereas the onshore
areas have a more limited hydrocarbon po-
tential in Azerbaijan [Abdullayev et al., 2022].

(2017). Subsidence history and basin-fill evolu-
tion in the South Caspian Basin from geophysi-
cal mapping, flexural back stripping, forward
lithosphere modelling and gravity modeling.
In M.-F. Brunet, T. McCann, E.R. Sobel (Eds.),
Geological Evolution of Central Asian Basins
and the Western Tien Shan Range (Vol. 427,
pp. 175—196). Geol. Soc., London, Spec. Publ.
https://doi.org/10.1144/SP427.5.

Abrams, M.A., & Narimanov, A.A. (1997). Geo-
chemical evaluation of hydrocarbons and their
potential sources in the western South Caspian
depression, Republic of Azerbaijan. Marine and
Petroleum Geology, 14(4), 451—468. https://doi.
org/10.1016/S0264-8172(97)00011-1.

Abreu, V., & Nummedal, D. (2007). Miocene to
Quaternary Sequence Stratigraphy of the South
and Central Caspian Basins. In P.O. Yilmaz,
G.H. Isaksen (Eds.), Oil and Gas of the Great-
er Caspian Area (Vol. 55, pp. 65—86). AAPG
Studies in Geology. https://doi.org/ 10.1306/
12058455t553000.

157



N.R. ABDULLAYEV, I.S. GULIYEV, EA. KADIROV, SH.M. HUSEYNOVA, A.S. JAVADOVA ET AL.

Adamia, S., Chkhotua, T., Gavtadze, T., Leba-
nidze, Z., Lursmanashvili, N., Sadradze, N.,
Zakaraia, D., & Zakariadze, G. (2017). Tecto-
nic setting of Georgia—Eastern Black Sea: a
review. Geol. Soc., London, Spec. Publ., 428,
11—40. https://doi.org/10.1144/SP428.6.

Aliyev, S.A., & Aliyev, A.S. (1995). Heat flow in De-
pression of Azerbaijan. In M.L. Gupta, M. Ya-
mano (Eds.), Terrestrial Heat Flow and Geo-
thermal Energy in Asia (pp. 295—309). Neth-
erlands.

Alizadeh, A.A., Guliyey, L.S., Kadirov, F.A., & Ep-
pelbaum, L.V. (2017). Geosciences of Azerbai-
jan. Vol. II. Economic Geology and Applied Geo-
physics. Springer Nature, 340 p.

Blackbourn, G.A., Tevzadze, N., Janiashvili, A.,
Enukidze, O., & Alania, V. (2021). South Cau-
casus palaeogeography and prospectivity: ele-
ments of petroleum systems from the Black Sea
to the Caspian. Journal of Petroleum Geology,
44(3), 237—257. https://doi.org/10.1111/jpg.
12792.

Bochud, M. (2011). Tectonics of the Eastern Greater
Caucasus in Azerbaijan. Department of geosci-
ences — earth sciences, University of Fribourg
(Switzerland). Retrieved from https://folia.unifr.
ch/unifr/documents/302897.

Egan, S.S., Mosar, J., Brunet, M.-F., & Kangarli, T.
(2009). Subsidence and uplift mechanisms
within the South Caspian Basin: insights from
the onshore and offshore Azerbaijan region.
Geol. Soc., London, Spec. Publ., 312, 219—240.
https://doi.org/10.1144/SP312.11.

Eppelbaum, L. (2015). Comparison of 3D integra-
ted geophysical modeling in the South Cau-
casian and Eastern Mediterranean segments
of the Alpine-Himalayan tectonic belt. Proc. of
Azerbaijan National Academy of Sciences. The
sciences Earth, (3), 25—45.

Eppelbaum, L., & Khesin, B. (2012). Geophysical
studies in the Caucasus. Springer Science &
Business Media, 404 p.

Feyzullayev, A.A., Guliyev, L.S., & Tagiyev, M.F.
(2001). Source potential of the Mesozoic-Ce-
nozoic rocks in the South Caspian Basin and
their role in forming the oil accumulations in
the Lower Pliocene reservoirs. Petroleum Geo-
science, 7(4), 409—417. https://doi.org/10.1144/
petgeo.7.4.409.

158

Gadirov, V.G. (2002). Gravimagnetic studies in
volcanogenic rocks of Middle Kura depres-
sion because of their prospectivity. Azerbaijan
Geologists, 7C, 130—141.

Glumoyv, 1., Malovitsky, Y.P., Novikov, A., & Se-
nin, B. (2004). Regional geology and petroleum
potential of the Caspian Sea. Moscow: Nedra-
Business Center, 342 p. (in Russian).

Goodwin, N., Abdullayev, N., Javadova, A.,
Volk, H., & Riley, G. (2020). Diamondoids and
basin modelling reveal one of the World's
deepest petroleum systems, South Caspian
basin, Azerbaijan. Journal of Petroleum Geo-
logy, 43(2), 133—149. https://doi.org/10.1111/
jpg.12754.

Green, T., Abdullayev, N., Hossack, J., Riley, G.,
& Roberts, A. (2009). Sedimentation and subsi-
dence in the South Caspian Basin, Azerbaijan.
Geol. Soc., London, Spec. Publ., 312, 241—260.
https://doi.org/10.1144/SP312.12.

Guliyev, 1.S., Abdullayev, N.R., & Huseyno-
va, Sh.M. (2020a). Distribution and volume
of rocks in sedimentary basins — unusual
case of the South Caspian basin. SOCAR Pro-
ceedings, 3, 4—10. http://dx.doi.org/10.5510/
OGP20200300439.

Guliyev, ., Mamedov, P., Feyzullayev, A., Kad-
irov, F., Aliyeva, E., & Tagiyev, M. (2003). Hyd -
rocarbon systems of the South Caspian basin.
Baku: Nafta-press, 206 p.

Guliyey, L., Tagiyev, M., & Feyzullayev, A. (2001).
Geochemical characteristics of organic matter
from Maikop rocks of eastern Azerbaijan. Li-
thology and Mineral Resources, 36(3), 280—282.
https://doi.org/10.1023/A:1010437627184.

Guliyev, 1.S., Yusubov, N.P.,, & Guseynova, S.M.
(2020b). On the Formation Mechanism of Mud
Volcanoes in the South Caspian Basin Accord-
ing to 2D and 3D Seismic Data. Izvestiya, Phys-
ics of the Solid Earth, 56, 721—727. https://doi.
org/10.1134/S106935132005002X.

Hassig, M., Rolland, Y., & Sosson, M. (2017). From
seafloor spreading to obduction: Jurassic-
Cretaceous evolution of the northern branch
of the Neotethys in the Northeastern Anato-
lian and Lesser Caucasus regions.Geol. Soc.,
London, Spec. Publ., 428, 41—60. https://doi.
org/10.1144/SP428.10.

Huseynov, D.A., & Huseynova, S. (2014). HC Gen-

ISSN 0203-3100. I'eogpizuunuti xypHaa. 2024. T. 46. Ne 3



NOVEL INTERPRETATION OF THE CRUSTAL STRUCTURE AND HYDROCARBON EVOLUTION ...

eration and Migration at the western flank of
South Caspian Basin — results of basin mode-
ling. 76th EAGE Conference & Exhibition 2014,
Amsterdam, the Netherlands (pp. 1-—05). https://
doi.org/10.3997/2214-4609.20141645.

Huseynova, Sh.M. (2017). Geochemical charac-
teristics and hydrocarbon potential of the deep
deposits in the western flank of the South Cas-
pian basin. Azerbaijan Geologist, 21, 116—121.

Huseynova, S. (2019). Hydrocarbon Source Rocks
within the Western Flank of the South Caspian
Basin (Azerbaijan): Geochemical Study and
Petroleum System Modeling. In S. Banerjee,
R. Barati, S. Patil (Eds.), Advances in Petro-
leum Engineering and Petroleum Geochemist-
ry (pp. 157—160). CAJG 2018. Advances in
Science, Technology & Innovation. Springer,
Cham. https://doi.org/10.1007/978-3-030-
01578-7_37.

Huseynova, S., & Afandiyeva, M. (2019). Geo-
chemical Study and Modeling of Petroleum
Systems Within the Western Flank of the South
Caspian Basin. 81st EAGE Conference and Ex-
hibition 2019, London (pp. 1—5). https://doi.
org/10.3997/2214-4609.201901419.

Huseynova, S.M., & Huseynova, G.A. (2017).
Hydrocarbon Potential of the Western Flank
of the South Caspian Basin, Azerbaijan. 79th
EAGE Conference and Exhibition 2017, Pa-
ris (pp. 1—5). https://doi.org/10.3997/2214-
4609.201701064.

Inan, S., Yal¢in, M.N., Guliev, L.S., Kuliev, K., &
Feizullayev, A.A. (1997). Deep petroleum oc-
currences in the Lower Kura Depression,
South Caspian Basin, Azerbaijan: an organic
geochemical and basin modeling study. Ma-
rine and Petroleum Geology, 14(7-8), 731—762.
https://doi.org/10.1016/S0264-8172(97)00058-5.

Ismail-Zadeh, A., Adamia, S., Chabukiani, A., Che-
lidze, T., Cloetingh, S., Floyd, M., Gorshkov, A.,
Gvishiani, A., Ismail-Zadeh, T., Kaban, M.K.,
Kadirov, F., Karapetyan, J., Kangarli, T.,
Kiria, J., Koulakov, I., Mosar, J., Mumladze, T.,
Miiller, B., Sadradze, N., Safarov, R., & Solo-
viev, A. (2020). Geodynamics, seismicity, and
seismic hazards of the Caucasus. Earth-Science
Reviews, 207, 103222. https://doi.org/10.1016/].
earscirev.2020.103222.

Kadirov, F. (2000). Gravity field and models of deep

ISSN 0203-3100. Geophysical Journal. 2024. Vol. 46. Ne 3

structure of Azerbaijan. Baku: Nafta-Press,
112 p. (in Russian).

Kadirov, F., & Gadirov, A. (2014). A gravity model
of the deep structure of South Caspian Basin
along submeridional profile Alborz-Absheron
Sill.Global and Planetary Change, 114, 66—74.
https://doi.org/10.1016/j.gloplacha.2013.09. 01.

Katz, B., Richards, D., Long, D., & Lawrence, W.
(2000). A new look at the components of the
petroleum system of the South Caspian Basin.
Journal of Petroleum Science and Engineering,
28(4), 161—182. https://doi.org/10.1016/S0920-
4105(00)00076-0.

Khain, V.E. (1985). Geology of Northern Eurasia
(ex-USSR): Second Part of the Geology of the
USSR: Phanerozoic Fold Belts and Young Plat-
forms. Gebriider Borntraeger, Lubrecht & Cra-
mer Ltd, 404 p.

Knapp, C.C., Knapp, J.H., & Connor, J.A. (2004).
Crustal-scale structure of the South Caspian
Basin revealed by deep seismic reflection pro-
filing. Marine and Petroleum Geology, 21(8),
1073—1081. https://doi.org/10.1016/j.marpet-
geo.2003.04.002.

Mamedov, V. (1993). History of geological evolu-
tion and paleogeography of Middle Kura de-
pression related to oil and gas prospectivity.
Baku: Elm, 211 p.

Mukhtarov, A.S. (2004). Heat flow distribution
and some aspects of formation of thermal field
in the Caspian region. In South-Caspian Ba-
sin: geology, geophysics, oil and gas content
(pp. 165—172). Baku: Nafta-Press.

Mukhtarov, A.S. (2018). Shallow and Deep Tem-
peratures in the South-Caspian Basin. Inter-
national Journal of Terrestrial Heat Flow and
Applied Geothermics, 1(1), 23—29. https://doi.
org/10.31214/ijthfa.v1i1.13.

Mukhtarov, A.Sh., Nadirov, R.S., Mammadova
(Asadova), A.V., & Mammadov, V.A. (2015).
Geological conditions and business oppor-
tunities for geothermal energy development
in Azerbaijan. Proc. of Azerbaijan National
Academy of Sciences, the Sciences of Earth
(pp. 54—59).

Narimanov, A.A. (1993). The petroleum system of
the South Caspian basin. In A.G. Dore (Ed.),
Basin modeling: advances and applications
(pp. 599—608). Amsterdam: Elsevier.

159



N.R. ABDULLAYEV, I.S. GULIYEV, EA. KADIROV, SH.M. HUSEYNOVA, A.S. JAVADOVA ET AL.

Pang, X., Jia, C., Zhang, K., Li, M., Wang, Y.,
Peng, J., Li, B., & Chen, J. (2020). The dead
line for oil and gas and implication for fos-
sil resource prediction. Earth System Science
Data, 12(1), 577—590. https://doi.org/10.5194/
essd-12-577-2020.

Reilinger, R., McClusky, S., Vernant, P., Law-
rence, S., Ergintay, S., Cakmak, R., Ozener, H.,
Kadirov, F., Guliev, I., Stepanyan, R., Nadari-
ya, M., Hahubia, G., Mahmoud, S., Sakr, K.,
ArRajehi, A., Paradissis, D., Al-Aydrus, A,
Prilepin, M., Guseva, T., Evren, E., Dmitrot-
sa, A., Filikov, S.V., Gomez, F., Al-Ghazzi, R,,
& Karam, G. (2006). GPS constraints on conti-
nental deformation in the Africa-Arabia-Eur-
asia continental collision zone and implications
for the dynamics of plate interactions. Journal
of Geophysical Research: Solid Earth, 111(B)5).
https://doi.org/10.1029/2005JB004051.

Rustamov, M1, Narimanov, A.A., & Veliyev, M.M.
(2004). Geodynamic evolution of the South
Caspian basin. AAPG Search and Discovery
Article. Regional International Conference,
Istanbul, Turkey, July 9—12, 2000 (pp. 1—3).

Sachsenhofer, R., Popov, S., Coric, S., Mayer, J.,
Misch, D., Morton, M., Pupp, M., Rauball, J., &
Tari, G. (2018). Paratethyan petroleum source
rocks: an overview. Journal of Petroleum Geo-
logy, 41(3), 219—245. https://doi.org/10.1111/
jpg.12702.

Salmanov, A., Suleymanov, A., & Maharramli, B.
(2015). Paleogeology of the oil and gas bearing
regions of Azerbaijan. Baku: Mars Print, 472 p.
(in Azerbaijani).

Tagiyev, ML.F., Nadirov, R.S., Bagirov, E.B., & Ler-
che, I. (1997). Geohistory, thermal history and
hydrocarbon generation history of the north-
west South Caspian basin. Marine and Petro-
leum Geology, 14(4), 363—382. https://doi.
org/10.1016/S0264-8172(96)00053-0.

160

Tari, G., Blackbourn, G., Boote, D.R.D., Sachsen-
hofer, R.F., & Yukler, A. (2021). Exploration
plays in the Caucasus region. Journal of Pe-
troleum Geology, 44(3), 213—236. https://doi.
org/10.1111/jpg.12791.

Tomara, G. (1979). Heat flow of deepwater depres-
sions in the Caspian Sea. In Experimental and
theoretical studies of heat flows (pp. 99—112).
Moscow: Nauka (in Russian).

Vernant, P., & Chery, J. (2006). Low fault friction in
Iran implies localized deformation for the Ara-
bia—Eurasia collision zone. Earth and Planetary
Science Letters, 246(3-4), 197—206. https://doi.
org/10.1016/j.epsl.2006.04.021.

Yusubov, N.P. (2020). To the Question of the
Breaking Depressional Tectonics Azerbaijan's
Zone According to Seismic Exploration Data.
SOCAR Proceedings, 3, 14—20. http://dx.doi.
org/10.5510/OGP20200300440 (in Russian)

Yusubov, N.P,, & Guliyey, 1.S. (2021). The structure
of the sedimentary complex of the Middle and
South Caspian depressions (Azerbaijan sec-
tor). Geofizicheskiy Zhurnal, 43(4), 199—216.
https://doi.org/10.24028/gzh.v43i4.239970 (in
Russian).

Yusubov, N.P.,, Guliev, 1.S., & Guseinova, S.M.
(2020). Paleo-environments of sedimentation,
mud volcanism and hydrocarbons migration in
the South-Caspian basin. Geofizicheskiy Zhur-
nal, 42(3), 195—205. https://doi.org/10.24028/
gzh.0203-3100.v42i3.2020.204710 (in Russian).

Zonenshain, L.P., & Pichon, X., (1986). Deep
basins of the Black Sea and Caspian Sea as
remnants of Mesozoic back-arc basins. Tec-
tonophysics, 123(1-4), 181—211. https://doi.
org/10.1016/0040-1951(86)90197-6.

Zui, V., & Mansouri Far, S. (2019). Geothermal
field and geology of the Caspian Sea region.
Journal of the Belarusian State University. Ge-
ography and Geology, 104—118.

ISSN 0203-3100. I'eogpizuunuti xypHaa. 2024. T. 46. Ne 3



NOVEL INTERPRETATION OF THE CRUSTAL STRUCTURE AND HYDROCARBON EVOLUTION ...

Hoga inTeprperalisi CTPyYKTYpPHU 3€MHOI KOpH
Ta €eBOAIOLIiSI BYTAeBOAHIB y IliBAeHHOKacHincbKoMy
Ta KypuHCcbKOMY OacenHax

H.P. A6AYAAEI€BI, LC. T YAiCBZ, D.A. KaAipOB’, oM. r yceﬂHOBaI,
A.C. A}K&B&Aosa3, b.I. MareppaMOB4, A MyXTapOB5, 2024

'TncruryT HadTH Ta rasy MiHicTepcTBa HaYKH Ta OCBiTH A3epOaiiaiKaHCHKOI PecyOaiKy,

baky, A3epbatipkaH

Ipesupis HarfionanbHoi AKapemii Hayk Aszep0Oaripkany, baky, AzepbOaripkaH

3,A_er(atBHa Ha(ToBa KOMIIaHiga A3epOalipkaHChKo1 PecniyOaiky, baky, A3zepOaipkan
4HayKOBo—AOCAiAHHﬁ npoekT «HadTroraszy» Aep>kaBHOI HA(PTOBO1 KOMITaHi1
A3zepbaripkaHCBKOI PeciyOniky, Baky, A3epbaripskad

’IHCTUTYT reoaorii Ta reodizuky HarioHaabHOT AKapeMil HayK AzepGaiipikany,

baky, AzepbatipkaH

IMiBpenHOKAacCHiMicEKUM Oacelid, HUXKHbOKypuHCHKIY i CepepAHbOKYPHUHCHKUN Oaceri-
HU, IIJ0 OXOIAIOIOTH TEPUTOPII0 CYXOAOAY A3epbalipKaHy Ta aKBaTopiio ¥ BepXHBOKY-
PUHCBHKUM Oace¥H y ['py3ii, € reHEeTUYHO MOB'3aHOI0 CUCTEMOIO DacelHiB, YTBOPEHUX
B YMOBaX Me3030MCBKOTO PO3TATHEHHS 31 CKAQAHOIO iCTOPi€I0 KaWHO30MCHKOTO eTaly
OCapOHArpoMapkeHHs. Po3aMeskyBaHHS ITUX OaCelHIB IPOAMBAE HOBE CBITAO Ha PO3YMiHHSA
CKAQAHOI TeOAMHaMIUHO1 icTopil Ta HadTorazoHocHocTi HopHOMOpChKO-Kacmifichkoro
periony.

AT aHaai3y OacelHiB BUKOPUCTAHO perioHaAbHI KapTH i30I1axiT, TeMIlepaTypHi BU-
Mipu 3 OiabmI 9K 150 CBEepAAOBUH Ha CYIII Ta B MOPi, A@HI IIJOAO TeOTepPMiYHUX TPAAIi€HTIB
TEIIAOBOTO IIOTOKY. AHAaAI3 ITUX AQHUX A@B MOJKAUBICTE YIBUTH CTPYKTYPU 3€MHOI KOPY,
HaBITh Y TUX palioHaXx, Ae TOUHI BUMIipU IIUX IIapaMeTpiB Oyau oOMeskeHi. [TooypoBaHO
iHTerpoBaHi perioHaAbHI KapTH i30MaxiT IO OCHOBHUX CTpaTUTpadiuvHUX ITiAPO3AiAax
BiA IOPCBKOTO IePiOAYy AO IIAeMCTOoIleHy. [HTepIipeTallii KapT i30maxiT, rpaBiTalliliHOTo Ta
MarHiTHOTO MOAEAIOBAHHS MIATBEPAUAM OITiHKYM TAUOWMHU 3aAITaHHI (PYHAAMEHTY Ta IIo-
TY>KHOCTI 3¢ MHOI KOPH 3@ YOTHPMa CEeUCMiYHUMM po3pizaMy, 1[0 OXOIAIOIOTh TEPUTOPIIO
cymri A3epbaripKaHy Ta IPUAETAOT aKBATOPil.

3a reoTeMIepaTypHUM PEKUMOM Y Me’KaX AOCAIAKYBAHOI TEPUTOPII, 110 OXOIIAIOE
OaceitH Bepxunoi Kypu B I'py3ii Ta TepuTopito Azepbaiipkany A0 y30epesxiks [TiBaeH-
"oro Kacrrito i AaAi B MOpe, BUAIAEHO OKpeMi pailoHU, 30KpeMa «XOAOAHUM» TTiBaAeHHO-
Kachoi¥icbKkui OacelH. [TpoBepAeHO KOpPeAsdIlito Mi>K TAMOMHOIO 3aAdIraHHa PYHAAMEHTY,
IOTY>KHICTIO 3¢ MHOI KOPH Ta TeOTepMiuHUMU rpapieHTaMu. TeKTOHIYHa MesKa MisK ITUMU
OaceiHaM1 KOHTPOAIOE 3MiHY T€OTE€pPMIYHOTO I'PaAi€HTa, 10 BU3HAYA€ BYTA€BOAHEBUHU
IOTEeHITiaA.

3axipHa okoAmilsa [TiBA@HHOKACIIIMCHKOI 3allaAuHK € AOBI'OIO MeyKeIO0 MiXXK OKeaHiu-
HOIO Kopoto [TiBAeHHOKAaCHIichbKOro 0acerHy i MoTy KHiIIo0 KypruHCHKOIO 3aIaAWHOIO
OCTPIiBHOT'O TTOXOAJKEHHS. Me3030MChKUU eTall €BOAIOIIiT ITuX 6aceiHiB po3moyaBcsl B
pPe3yAbTaTi pO3ILIMPEHHS OCTPIBHOI AYTM B Me30301, MOTO HaCAiAyBaB KalHO30MCHKUN
(pAeKCypHUM eTall 3i 3HAUHUM NPUBHECEHHSIM OCAAIB i IMIBUAKHUM IX ITOXOBAHHSAM, IIO
CTBOPHUAO BiATIOBIAHI YMOBHU AN PO3BUTKY AUHAMIUYHNUX HaPTOTa30HOCHUX crucTeM y [1iB-
AEHHOKACIIiMChKOMY OacelHi.

Karouosi caoBa: [liBpeHHOKAacHiNicbkIY Oaceli, KypuHcbkutli 6aceiit, A3ep0OaripiKaH,
Ha@TOra30HOCHICTh, 0yAOBa 3€MHO1 KOPH, KapTH i30IaxiT, MOTY>KHiCTb 3¢ MHOI KOPH, I'eo-
TepPMiUYHUMN TPAAIEHT.
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