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oyar 3eMJIeTPSICEHHUs, THIIOLIEHTP,
SMHULEHTP, CyOyKIHs, 3eMHast
KOpa, TUTOCHEPHBIE TIIUTHI,
MeNKO(OKYCHBIE 3eMIETPICCHHUS,
HPOMEKYTOYHO-(DOKYCHBIE
3eMIICTPSCEHHUS,
rIIy00KO(pOKYCHBIC
3eMIICTPSICEHNUSI, KOHTHHCHTAIbHAS
KOpa, TEKTOHUYECKUE PA3IOMBI,
30HA KOJUIU3HH, TEKTOHHYECKAs!
SHEprus, reopu3nIecKue
nccinenosanus cksaxud (I'MC),
MeToJ{ ITyOHHHOTO
CEeHCMHUYECKOT0 30HMPOBAHHS
(I'C3), meTox ob1meii riryOHHHOM
touku (MOI'T).

The territory of Azerbaijan located in the central part of the Mediterranean mobile belt is characterized by high seismicity,
mud volcanism, widespread slumps and contrast character of modern vertical and horizontal movements occurring in the
sedimentary part of the geological section.

The paper contains results of studies of the features of the connection of earthquakes and tectonic movements that cover the
Mesozoic and Cenozoic intervals of the geological section. The work is carried out with a complex interpretation of data by the
method of the common depth point (CDP) of seismic survey; well logging; vertical seismic profiling (VSP) performed on the
study area and its periphery; observations of seismic for the period from 2003 to 2016. A comprehensive interpretation of the
data allow to construct several seismogeological profiles in a direction perpendicular to the axis of the Caucasian mountain
structures. Several profiles of a similar direction (SW—NE) were compiled along the Caspian Sea as well. The geological
section is split into stratigraphic and lithologic-facies intervals based on CDP seismic data using VSP and well logging data.
Analysis of dynamic and kinematic parameters of the seismic wave field recorded on the area of interest showed that a
tectonic process began in the Mesozoic (possibly Paleozoic) period, continued to the end of the Cretaceous, somewhat
decreased (unloaded) at the beginning of the Cenozoic and then continued in the Quaternary period. The seismic activity of
the region confirms that the process continues nowadays.

Based on the results of a joint interpretation of seismology and CDP seismic survey data it was established that shallow-focus
earthquakes in the foothill regions of Azerbaijan occurred and occur under the influence of global tectonic processes that create a
prolonged geodynamic tension in the upper part (to the depth of 12 km) of the sedimentary complex of deposits. Joint interpretation
of CDP seismic survey data and seismology indicates the presence of a collision zone in the area of the junction of the South
Caspian depression and Absheron-Pribalkhanskiy threshold, interpreted by some researchers as a subduction zone.

The analysis of geological and geophysical data accumulated during the period from 1985 to 2015 tells about the need to revise the
tectonic map of the oil and gas bearing regions of the republic and its connection with the seismic map of the territory.

Teppuropust AszepOaiijkana, pacroNOKEHHass B ILEHTPANBHOH 4YacTH CpeIU3eMHOMOPCKOTO TOABIIKHOIO TI0sica,
XapaKTepU3yeTCs BBICOKOH CEHCMHUYHOCTBIO, TPA3EBBIM BYJIKAHM3MOM, INMPOKMM Pa3BUTHEM OIOJI3HEBHIX MPOLECCOB,
KOHTPACTHBIM XapaKTEPOM COBPEMEHHbIX BEPTUKAIIBHBIX M IOPU30HTAJIbHBIX JIBHKEHHH, HMEIOIIUX MECTO B OCAJIOYHOI
YacTH TE0JIOTHYECKOTO paspesa.

Crarbsl NMOCBAILIEHA PE3YNbTaTaM HCCIEN0BAHUH OCOOEHHOCTEH CBA3M 3EMIETPACEHMH C TEKTOHMYECKUMM JIBUKEHHMAMH,
OXBATBIBAIOIIMMH ME3030MCKHI 1 KaifHO30MCKUIT HHTEPBAJIbI TE0JIOTHYECKOro pa3pe3a. PaboTa BBIMOIHEHA TP KOMILICKCHO#
UHTEpIpPETALMK JaHHBIX MeTofoM oOeil riyOunHON Touku (MOI'T) ceficMopasBenky; reoU3MUecKHX HCCICTOBAHHIT
B ckBakuHax (I'MC); BeprukanbHOro ceiicmuueckoro npodumposanus (BCIT), BBIIOJHEHHOr0 Ha IUIONIAAN HUCCIICOBAHMUS
u ee nepudepun; ceificMonornueckux HadmoaeHni 3a nepuozn ¢ 2003 mo 2016 r. KommiekcHast HHTEpIpeTaLyst 3THX JaHHBIX
TO3BOJIMJIA TIOCTPOUTH HECKOJBKO CEHCMOreoNIOrnyeckux Npoduieii B HaNpaBIeHUH, MEPIEHANKYIIPHOM ocH KaBKasckux
TOPHBIX coopy»keHni. Heckonbko npoduiell aHaJIoru4ecKoro HanpapieHus (I0ro-3araj — CEBEPO-BOCTOK) COCTABIIEHbI U 110
akBatopun Kacrmiickoro mopst. Pa30ueHHe TeoJorHYecKoro paspesa Ha CTpaTurpaMueckue U JUTOJOro-(aluanbHbIe
MHTEPBAJIbI 110 MaTepuanam cericmopassekn MOI'T 66110 BITIONHEHO ¢ Mcnonb3oBaHneM JaHHbX BCIT n TUC.

AHanmi3 JMHAMMYECKMX M KMHEMATHYECKHX IapaMeTpOB CEHCMHMYECKOro BOJIHOBOIO IIOJIs, 3apErMCTPHPOBAHHBIX B paioHe
UCCIeIOBAHNUA, TOKa3al, YTO HANPDKEHHOCTh TEKTOHMYECKOTO MpOLEcca, HAYaBLIErocs B Me3030¢ (BO3MOXKHO Ianeosoe),
MpoJIOJDKAIach 0 KOHIA MeJla, HECKONBKO yMEHBIIMIAch (pasrpys3wiachk) B Havajge KaifHO30s M 3aTeM MpOJOJDKMIACE B
yeTBepTHYHOM neproze. CelicMuyeckas aKTUBHOCTh PETMOHA CBUIETENBCTBYET O MPOJIOJDKEHNH TIPOLIECCA M B HACTOSIIIIEE BPEMSL.
ITo pesynbraTaM COBMECTHOM HMHTEpHpETalMH JaHHBIX ceificMonorun u ceidicmopassenku MOI'T ycraHoBieHO, uYTO
MeKO(OKYCHBIE 3eMIICTPSCEHUs B TPEArOpHBIX paifoHax AsepOaiimikaHa NPOUCXOAMIM U TIPOUCXOAAT MOJ BIMSHHUEM
r100abHBIX TEKTOHMYECKUX MPOLECCOB, CO3JAIOMIMX IPOOIKHTENBHYIO I'€0IMHAMUYECKYI0 HANPSHKEHHOCTh B BEPXHEH
4acTh (0 IiIyOuHBI 12 KM) 0CaJOYHOTO KOMILIEKCa OTioxeHHH. COBMeCTHas MHTEpPIpeTanus JaHHBIX CeHcMOpa3BeIKH
MOIT wu ceificmonorun ykasblBaeT Ha Haiquuue B 30He cowieHeHmst FOxno-Kacnmiickoil Bmaguuel u AOmmepoHo-
ITpubanxaHCKOro mopora 30Hbl KOJUIM3HU, MHTEPIIPETHPYEMONH HEKOTOPBIMU HCCIIEI0BATENAMH KaK 30Ha CyO yKIIMH.
AHanu3 HaKoIUICHHOro B mepuox ¢ 1985 mo 2015 r. reosormdeckoro M reo(u3M4eckoro MaTepHana yKasblBaeT Ha
HEOOXOIMMOCTh MEPEeCMOTPa TEKTOHHYECKOH KapThl He(TEra3oHOCHBIX pPAaOHOB pecHyONIMKM M ee CBA3M C KapToi
CEIICMUYHOCTH TEPPUTOPHU.
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Introduction

A lot of studies was devoted to the study of the
connection between the earthquakes that occurred
in Azerbaijan and active tectonic zones on the
basis of a joint interpretation of deep seismic
sounding (DSS), correlation method of refraction
waves (CMRW) and seismic observations data.

Seismic zonation maps of the territory of
Azerbaijan are built periodically (1957, 1963,
1965, 1968, 1980, 1989) using data from the DSS
and CMRW, results of generalization of various
geological and seismic information. The main
result of that studies is the fact that focuses of
earthquakes have direct links with tectonic
discontinuities. Data on this issue of Azerbaijani
researchers is available on the website of the
Institute of Geology and Geophysics of the
National Academy of Sciences of Azerbaijan. It is
believed that faults are weakened sections of the
earth's crust, along which the accumulated elastic
energy is discharged sometimes.

The brief overview above shows that the idea
of connecting earthquake focuces with tectonic
faults is supported by many specialists including
foreign ones [1-3]. According to the hypothesis of
tectonics of lithospheric plates (mobilism), the
statement is correct [4, 5]. But there are no tectonic
plates or blocks on the territory of Azerbaijan on
the contacts of which there would be earthquake
focuses. In addition, according to the table
borrowed from [5] with the addition, and the
catalog [6], mostly shallow and rarely
intermediate-focus earthquakes occur. The last are
generally observed in the Caspian sector of
Azerbaijan and zones adjacent to that.

Distribution of earthquakes by depths

Title Depth range, Inoglg In Azerbaijan
km W b, | (2003-2016), %
0
Shallow-focus h <60 80 95%*
Intermediate-focus | 60 <k <150 15 5(0.2)
Deep-focus h>150 5 0

Note: * — taking into account the number of weak earthquakes for
2006-2010.

Comparison of results and conclusions of
previous studies with the map (Fig. 1) of the
distribution of epicenters (characterized by
mosaicism) of earthquakes that occurred over the
period 2003-2016 shows that there is no single-
valued connection between their centers with

known (or suspected) tectonic faults. It is obvious
from the Fig. 1 that epicenters of earthquakes
occupy the areas located along the lines of tectonic
faults, characterized mainly by a subvertical
structure. The depths of hypocenters and plane of
discontinuities are also not comparable. The
conclusion was obtained taking into account all the
parameters (displacement amplitude, slope of the
plane, penetration depth of the rupture etc.)
of disjunctive and plicative dislocations.
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Fig. 1. Map of the location of tectonic lines and
epicenters of earthquakes (according to the data
of the seismic service for 2003-2016). Scale: 1: 700
000: I — a state border; 2 — a coastal line of the
Caspian Sea; 3 — the channel of the Kura and Araks
rivers; 4 — epicenters of earthquakes; 5 — lines
of tectonic faults, ruptures and flexures; 6 — lines
of seismic profiles; 7 — a zone of assumed subduction

On the intermediate-focus
and shallow-focus earthquakes

At first glance the results of [7-16] allow
finding the indirect connection between focuses of
intermediate and deep-focus earthquakes with deep
tectonic faults, but having such a conclusion not
confirmed by real data.

Especially note the author's conclusion [7] on
the subduction origin of earthquake focuses in the
Southern Caspian. The author of the paper divides
the study area into three conventional blocks such
as Kavkaz-Talyshskiy and Kopetdag-Turanskiy
boundary and middle, related to the Caspian and
mountain structures of Elbrus. He proposes a
hypothesis that the blocks under geodynamic
pressure are deformed and thickened, creating
mountain structures. At the same time, the part of
the oceanic crust of the Southern Caspian, which
is not subject to folding, is experiencing pressure
from Elbrus, plunges under the continental crust
of the Scythian-Turan plate in the central part of
the Caspian Sea, along the entire Cheleken-
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Absheron threshold. The continental crust of the
North Caspian, which is involved in movement
along the subduction zone, undergoes bending
and stretching in its upper part. As a result,
tectonic movements of the fault type are formed.
That is cofirmed by the mechanism of seismic
focuses in the subduction zone. At the same time,
the author of [7] does not consider the
relationship between the blocks. For example, in
order to fulfill the required conditions between
the blocks there must be slip planes ensuring free
movement of blocks crossing the layers of the
sedimentary complex and deeper. It seems to us
that the events supposed by the author could
occur when those blocks are separated with
tectonic gaps with several hundred kilometer in
length, and they should cover the entire
lithosphere. There are no such studies at all in the
study area. The authors of [8-16], citing each
other, also note the connection of earthquake
focuses and that subduction zone.

Other interesting results of the study are
discussed in [12]: "... Many scientists came to the
conclusion that the oceanic lithosphere of the
South Caspian basin underlays the Elbrus
mountain structures framing the hollow. During
the Eocene powerful volcanic eruptions occurred
in the Elbrus mountain system. They are
apparently related to the subduction processes of
the slab of the South Caspian Sea. Occurence of
Late Miocene to Quaternary volcanism is also
noted by the researchers. Structural studies in the
northern part of Elbrus suggest that the faults on its
border with the South Caspian depression are
compression associated with the underthrust of the
Southern Caspian under Elbrus. The data of focal
mechanisms of focuses of earthquakes indicate
mainly the northeastern orientation of the
compression axes. The huge sedimentary stratum
in the South Caspian depression apparently
strengthened the plunging and underthrust of the
basin. The geophysical data given here also
indicate the processes of subduction ... ".

It should be noted that all the conclusions in
those papers were obtained mainly from the data of
gravimetric studies performed on a regional scale.

The authors of [12] believe that, in addition to
numerous crustal earthquakes, upper mantle
earthquakes are recorded here. The maximum
depth of earthquakes in the Absheron threshold
reaches 90-100 km.

However, according to the data of the
Seismological ~Service of Azerbaijan, the
epicenters of about 50 shallow and intermediate-
focus earthquakes fall into the subduction zone
supposed in [7-16] (see Fig. 1). They are dispersed
on an area of about 22,000 km® with no regularity
and are divided into two groups. The depths of the
first group of hypocenters range from 20-60 km, in
the second group they have values of 30-70 km.

Note that depths of focuses of that earthquakes
are determined by the indications of seismic
stations of the far zone (there are none in the
Caspian Sea) and along a vertical hodograph with
certain errors. Taking into account that errors
the depths could be reduced in approximately 1.5-
2.0 times. The correctness of this conclusion is
proved in the following parts of the preset paper.

Further in work [12] it is noted that the Caspian
Sea crosses from north to south a series of
latitudinal structural zones of the southeastern edge
of the ancient (Precambrian) East European
platform, young (epichercian) Scythian-Turanian
platform and modern Alpine-Himalayan orogenic
belt. Thickness of the sedimentary cover in the
South Caspian basin, which is the southern half of
this sea, reaches 25 km. The authors do not cite the
reference data (there are numerous scientific and
research works devoted to this problem in the
references) claim that a part of that 10-km
thickness is composed of Pliocene-Quaternary
deposits. There are below clay Miocene and
Oligocene deposits are widly spread, which the
roots of mud volcanoes are connected with.
According to the authors of [12], in the section of
the South Caspian basin there is a waveguide (that
can be seen from the Fig. 2, cited in the article),
rising to the earth's surface in the Absheron region
and submerging under the chain of Elbrus.
Reduced values of seismic velocities in the upper
horizons of the crust and intensive development of
mud volcanism are associated with the waveguide
roof elevation (to the surface). It is likely that the
fluids are squeezed along the waveguide up. That
leads to the development of intense mud volcanism
here. In the opinion of the authors, the assumption
that deep layers participate in the feeding of mud
volcanoes is confirmed by the fact that mud
volcanoes carry to the surface fragments of chalky
rocks that occur much lower than the
accumulations formed during the epoch of
avalanche sedimentation, traditionally considered
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as a source of mud volcanism. Let us note
following: 1. According to Azerbaijan researchers
(including the author of the article), fragments of
Mesozoic deposits, found sometimes in products of
mud volcanoes, are allochthons, i.e. they fell into
their root areas from the elevated part of the basin
as a result of landslide or mudflow processes.
2. On the line of the profile given in the work
up to the Absheron threshold there are several
lines where there are mud volcanoes, which
by the number and intensity of occurence far
exceed those in the Absheron threshold area.
3. Roots of the mud volcanoes that exist in the land
and sea areas of Azerbaijan are associated with the
Miocene (more specifically with Maikop)
sediments [17, 18].

There is none epicenter, i.e. earthquake in the
central part of the subduction zone, which is
mentioned in [7-11, 13-16]. For this reason, the
focal zones of earthquakes that occurred on this
territory are almost impossible to connect with the
subduction process. Besides, comparison points to
the difference between stretch lines of the
proposed subduction, according to the data
mentioned above, which prooves the subjectivity
of opinions about the presence of a subduction
zone here (a hypothetical assumption). In addition,
the CDP seismic data shows [19, 20] that along the
line of a group of faults extending along the North-
Absheron syncline, the south-western layers of the
crust overthrust the northeastern one on contrary
by 180° (Fig. 2).

North-Absheron syncline

0

=] =2

Fig. 2. Seismic time section I-I (see Fig. 1). Kinematic
and dynamic features of the reflected wave
field indicate that the area where the seismic profile
line is located in the zone of tectonic tension:
1 — surfaces of erosion of stratigraphic units according
to the data of wvertical seismic profiling, deep
drilling and CDP seismic survey; 2 — tectonic faults;
T — double time, s; H — depth, km

Analysis of dynamic and kinematic parameters
of the seismic wave field, performed by us, shows
that the intensity of the tectonic process that
began in the Mesozoic (possibly Paleozoic)
continued to the end of the Cretaceous, somewhat
decreased (unloaded) at the beginning of the
Cenozoic and continued in the Quaternary
period (Fig. 3). Seismic activity of the region
indicates that the process continue today. In other
words, the seismic data of the CDP method
indicates the presence of a zone of collision,
interpreted as a subduction zone by researchers, as
it seems to us, unfamiliar with the results of
seismic prospecting (2003-2016).

S-W N-E
0 et L) 0.0
1—“;‘@% - /—AY\\» / \ : 1.0

el —}, 10.0

Fig. 3. Seismic geological profile II-II (see Fig. 1 and 2):

1 — surfaces of erosion of stratigraphic units according

to the data of vertical seismic profiling, deep drilling
and CDP seismic survey; 2 — tectonic faults

The same conclusion was obtained by the
authors of [21] based on results of geological
interpretation of more accurate seismic data
accumulated mainly in the recent period. One of
the main conclusions of [21] is as follows:
seismological data do not show geological,
geophysical and seismological signs of subduction
of the South Caspian Basin (SCB) crust under the
edge of the epihercine platform in the zone of
junction of the SCB and Absheron-Pribalkhan
threshold.

It should be noted that geological and
geophysical data indicate that geodynamic
processes continue and cause the geological
section to deform (see Fig. 2 and 3). The study of
this process should be continued on the basis of
modern geophysical information, primarily seismic
exploration (CDP, CMRW).

While searching for evidence of the direct
connection of shallow-focus earthquakes with
tectonic faults, a researcher also faces the problem
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of determining the specific location of the focus of
tectonic energy release in a real three-dimensional
geological environment. It should be noted that the
weight of shallow-focus earthquakes is about 95 %
of the total number of earthquakes that occurred in
the Azerbaijan during the period from 2003 to 2016.

Usually, there is no tectonic fault at the
geologic section of zones of location of epicenters
(focuses) of earthquakes or there is a difference of
10 kilometers between the coordinates of
epicenters (or hypocenters) of earthquakes and
fault lines observed. It is also interesting that in
many cases the earthquake hypocenters having
very close values for the X and Y coordinate axes
(0.2-2.0 km) differ significantly along the Z axis
(3-6 km). It should be emphasized that the
conclusion was obtained on the basis of the
author's research and supplemented with the results
of an analysis of published works [6], [20],
tectonic maps and maps of distribution of
earthquake epicenters, refers more to shallow-
focus earthquakes.

Recent studies [20] have shown that in some
cases, due to the incorrect choice of a model
for the interpretation of geophysical fields,
especially gravimetric, inaccurate ideas about the
tectonic structure of individual territories of
Azerbaijan were formed. According to the authors
of the papers [1, 22-25], the presence of
individual maximum against the background of a
regional minimum of gravity and other geological
factors indicate the presence of a number of deep
faults forming a wide disjunctive zone in the
territory of Azerbaijan. However, in [20], using
2D and 3D-seismic data with the method
of CDP, it was shown that in place of the West
Caspian deep fault (amplitude up to 1.5 km)
indicated on the previously constructed tectonic
maps using data of DSS-CMRW and gravimetric
surveys, there is a flexure with an amplitude
of about 5.6 km.

The distance between the lowered and raised
wings of this flexure in horizontal plane reaches 25
km. The slope of its closing element is = 14-25
degrees. In other words, that flexure is the
northeastern board of the Saatly-Geokchay zone of
uplifts, which in the area of the riverbed of
Girdimanchay changes the direction of the strike to
the north-west and continues along the Alazano-
Alyatsky fault. Flexure is located at a distance = 5
km northeast of the fault line shown on tectonic

maps. There is no previously supposed flexure on
the continuation of the West Caspian deep fault in
the Caspian-Gubinsk lowland.

Processes in the geological environment
of the study area

The Fig. 3 represents one of the seismic
geological profiles, which is compiled using
geological and geophysical information. It is seen
from the figure that the zone of formation
disturbance covers a wide area on the surface of
the Earth (the right-hand side of the Fig. 3) and
within the geological section of the sedimentary
complex of deposits.

Tectonic faults located below the surface of the
Mesozoic (seismic level K) have a small
amplitude. Their shear planes have a vertical or
subvertical orientation. They do not continue (do
not migrate) to the upper level of the geological
section, which is a direct evidence of their
inactivity during the Cenozoic period. It seems to
us that in the region of interest they were formed at
the end of the Cretaceous and this process was
completed in Early Paleogene. In other words, they
did not develop in the late Alpine stage of the
formation of the Caucasus on the territory in
question. At the same time, we observe the
continuation of formation of belts of the folded
structure along the Cenozoic section interval
according to seismic data of the CDP, with the
reduction of space in a wide band. Fault planes
come to the surface of the Earth, which indicates
the young (modern) age of the tectonic processes
that occurred there. It is clear according to the Fig.
4 that due to movements along longitudinal faults
and overthrusts the relief of the studied area is
complicated by young local uplifts forming a series
of parallel ridges.

NN
A

Fig. 4. Relief map of the studied area:
1 — outline of the studied area

The faults observed along the Cenozoic floor (see
Fig. 3) do not intersect the Mesozoic interval of the
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section. It means that they are located only at the
level of the Cenozoic deposits and along their
displacement plane the northeastern part of the
sedimentary cover approaches (slips) to the south-
west one. There is an increase in the angles of the
inclination of the fault displacement planes to the
north-eastern part of the section and the region
characterized by thrust processes begins. The length
of fault lines within the studied area reaches 150 km.

The same for the central part of the seismic
section (see Fig. 3) along the Cenozoic floor. The
Mesozoic deposits are deep enough. At the end of
the section the surface of erosion of the Mesozoic
deposits gets a concave shape. There are uplifts
formed along the planes of which the Mesozoic
part begins to approach the Cenozoic interval of
the section. According to the data of geology and
seismic surveys (parallel to the line II-II seismic
profiles), such a tectonic structure characterizes the
territory in southeastern part of which there is the
area of study with length of more than 300 and
width of about 30 km.

It should be noted that there are faults with slip
planes of wvertical, subvertical and horizontal
directions. It is noteworthy that sometimes a fault is
characterized by all three elements at the same time.
The descriptions of features of the geological
structure of the area of interest allows to conclude
that earthquake focuses are formed within the
interval of the sedimentary cover whose thickness
reaches approximately 15 km. In other words, they
are formed as a result of the pushing of one mass to
the other along the planes (see Fig. 2 and 3), which
has an inclined or subvertical direction, cover vast
territories. Sometimes mass movement occurs along
contacts [26] of younger and more competent breeds
(for example, between the surface of the Mesozoic
erosion and the Cenozoic base). For this reason,
direct connections between the coordinates of
earthquake focuses with fault lines are not observed.
This conclusion is confirmed by the data of
seismological observations, according to which the
epicenters of more than 68 % of the earthquakes that
occurred there are at depths of down to 22 km, and
this zone has a width of more than 30 km across the
Earth's surface. The discrepancy between certain
depths of the hypocenters at close values of the
coordinates of their epicenters is explained by "multi-
floor" blocks, separated by faults (see Fig. 3)

It should be noted that the velocity model of the
medium used in determining the parameters of

earthquakes differs from that calculated by us
using VSP data, on which deep seismogeological
sections are constructed. A comparison of these
curves is shown in Fig. 5. Calculations show that if
this difference is taken into account then more than
90 % of earthquake focuses will move to a depth
of less than 15 km, which corresponds to thickness
of the sedimentary cover. Similar conclusions were
obtained from the results of [26], where the
seismicity features of other oil and gas regions of
Azerbaijan are stuied. Those conclusions and the
results of [27] confirm the expediency of using the
velocity model shown in the Fig. 5.

T,s
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20+
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40
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Fig. 5. Vertical hodographs: / — used in determining

the depth of the source (hypocenters) of earthquakes;
2 — calculated using the VSP data

How are the earthquake focuses formed in the
area of study? The answer to this question was
proposed in [28], where, in accordance with the
results of a study by L.M. Rastsvetaeva [29] as a
result of study of structural parageneses of
discontinuous structures together with geophysical
data, the main faults of the Greater Caucasus are
interpreted as subvertical, extending to depth of 60-
80 km. One of the important conclusions of this
work is as follows: the folding for the Greater
Caucasus occurs with a reduction in space, but the
reduction itself can arise due to the fact that rocks of
the lower levels of the continental crust substantial
immerse and acquire the properties of mantle rocks.
There is a conceptual profile through the Great
Caucasus is shown in [28], reflecting the subduction
of the Transcaucasian plate under the Greater
Caucasus. On this profile [28], the main gentle
impinging surface is shown at a depth of 5-10 km.

Results of our studies based on modern seismic
materials (see Fig. 4) confirm the conceptual
geological model of the region presented on this
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profile. However, in the area of study there are no
faults extending to a depth of 60-80 km, as
suggested in [28]. According to the Fig. 3 the
structure of the upper part of the geological section
allows the fulfillment of the necessary conditions
under which the movement of its blocks becomes
quite possible [30-32].

It should be noted that the reasons for some
horizontal displacements of the Earth's surface,
detected by GPS measurements [33], explain the
seismic section shown in the Fig. 3.

Analysis of the dynamic and kinematic
parameters of the wave field from seismic data
shows that the condensation of epicenters of
earthquakes and their maximum intensity correspond
basically to the areas of conjugation of the newest
structures, i.e. zones of contrasting movements and
contrast relief. Epicenters of earthquakes are
confined to the boundary of the regions of uplifts and
relative subsidence. They are located along the axis
of the mountain structure of the Greater Caucasus. At
the same time, the epicenters of the earthquakes
shown in the map of Fig. 1 are distributed in a
mosaic pattern. It seems to us that this is connected
to: a) errors in the calculation of coordinates (X and Y)
epicenters (according to published materials, the
calculated errors range within = 10 km); b) coverage
of tectonic events of a vast space. A clear proof of the

last conclusion 1is one of the numerous
seismogeological profiles, shown in the Fig. 3.

Conclusions

1. More than 90 % of earthquakes on the area
of interest occurred at the depth of less than
15 km, which corresponds to thickness of the
sedimentary complex of sediments.

2. Earthquakes in the area of interest are
formed as a result of overthrusting of one mass to
another along planes having an oblique or
subvertical ~ direction covering a territory
of 300 x 30 km.

3. Condensations of  hypocenters of
earthquakes and their maximum intensity in the
study area correspond basically to the areas
of conjugation of the newest structures formed
as a result of underthrusting of the Transcaucasian
plate to Greater Caucasus.

4. The CDP seismic survey data indicate the
zone of collision along the Severo-Absheron
syncline interpreted by some researchers as a
subduction zone.

5. An analysis of geological and seismic data
accumulated during the period from 1985 to
2015 points to the need to revise the tectonic map
of oil and gas areas and its connection with the
seismic map of republic's territory.
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