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IMPACT OF COMPRESSIONAL STRESSES WITHIN THE SOUTH CASPIAN
MEGADEPRESSION UPON EVOLUTION AND OIL AND GAS CONTENT OF LOCAL UPLIFTS

(MpedcmaeneHo 1YneHoM pedakuiliHoi konezii 3-pom 2eort. Hayk, npog. O.M. KapneHkom)

The following structural elements in the South Caspian megadepression (SCMD) have been considered: the interfluve of the Kura
and Gabirri, the Absheron and Baku archipelagoes, the Lower Kur depression (LKD) and the Godin massif, that stand out geodynami-
cally, from point of view of structural and tectonic evolution and oil and gas content.

To solve this problem, the geodynamic environment of the SCMD has been analyzed based on the geodynamic chart of the Central
segment of the Mediterranean folding belt compiled by the author, as well as the orientation chart of compressional stresses in the
SCD and the methodology, developed for the first time ever, for their qualitative assessment within the structural elements by means
of compiling isomorphic maps. The latter make it possible to determine the intensity and nature of the propagation of compressional
stresses, the specifics of their impact on folding, oil and gas generation and formation of hydrocarbon accumulations.

The Kur-Gabirri interfluve is situated in the west of the SCMD between the closely located Greater and Lesser Caucasian collisions.
It is characterized by oil and gas bearing and potential sublatitudinally oriented linear folds, complicated by faulting and mud volcanism.
The values of isolines of the isomorphic map and their density are indicative of high intensity of the north-west oriented compressional
stresses here.

The Absheron archipelago is a western element of the Absheron-Balkhan residual subduction. According to the isomorphic map
with a dense network of isolines of sublatitudinal orientation, the archipelago is complicated by linear folding, as well as thrusts, trans-
verse strike-slip faults, mud volcanism, oil and gas content, and oil and gas manifestations indicating the build-up of intense compres-
sional stresses here.

Evolution of folds within the Baku archipelago and the Lower Kur depression took place under the stresses of longitudinal and
transverse bending.

The faintly pronounced linearity of the compressional stresses is apparently associated with the formation of the Western Board
of the SCD in the form of a regional submeridianal uplift. It developed under the impact of compressional stresses arising from the
effect of the northeastern projection of the Arabian plate on the Iranian one. LKD is an onshore extension of the Baku archipelago. Its
anticline zones, regional faults, mud volcanism and oil and gas content continue in the latter.

The Godin Massif is the easternmost structural element of those considered with a faintly pronounced reflected folding of unknown
prospects. Isolines of the isomorphic map are not directly associated with local uplifts, which is indicative of the absence of clearly
pronounced compressional stresses here.

The analysis made it possible to determine the degree of development of compressional stresses, their impact upon formation of
the sedimentary section, folding, mud volcanism and oil and gas content of the considered structural elements.

Keywords: mud volcanism, compressive stresses, isomorph, Absheron archipelago, oil, gas.

Introduction. The geodynamic environment of for- Miocene, located between the Iranian plate and Eurasia.
mation of the South Caspian Megadepression (SCMD) The South Caspian marginal continental basin was
(Fig. 1) and the map of lithospheric plates around it formed as a result of convergence of the Iranian and
shows that the South Caspian basin had been one of the Anatolian plates with Eurasia at the end of the Eocene
deep depressions of the Tethys ocean until the end of the (Gamkrelidze, 1982).
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Fig. 1. The map of mutual impact of lithospheric plates in the central segment of Mediterranean Sea Belt
(after N.R. Narimanov)

The Greater and the Lesser Caucasus collisions had the Later Miocene. It was caused by formation of two sub-
been subjected to intensive uplift and convergence during duction zones: one of them oriented northwards beneath
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the Greater Caucasus, the second one — southwards, un-
der the Lesser Caucasus (Zonenshayn et al., 1990;

El - Impact direction of compressional stresses

Ahmedov, 1987). Such a geodynamic environment caused
the SCMD to undergo intense compressional stresses.

-Faults

Fig. 2. Impact direction of compressional stresses in the South Caspian depression

Since the SCD is subject to compressional stresses
from the south, west and north (Fig. 2), each of its struc-
tural units is under compressional stresses of varying ex-
tent, thus, local uplifts of various size and shape are formed
within them as a function of the thickness of the sedimen-
tary mantle, its lithological content, depth of the basement
and other factors. Qualitative estimation of intensity and di-
rection of impact of those stresses can be established
through investigation of morphological properties and atti-
tude of local uplifts developed within each of the SCD
structural units.

Purpose. Based on the ratio of dimensions of local up-
lifts located within the Kur-Gabirri depression, Absheron and
Baku archipelagoes, Kur depression and Turkmen shelf we
attempted to qualitatively estimate and study the orientation
of compressional stresses and their impact upon a series of
geological processes. Isomorphic maps of the abovemen-
tioned structural units and diagrams that reflect the morphol-
ogy of local uplifts have been analyzed for this purpose.

Methods. It is known that folds complicated by mud
volcanoes are attributed to injection structures and they
are formed within circum-Pacific mobile and Alpine-Hima-
layan orogenic belts where compressional stresses are
widespread. As a result, during formation of diapiric folds
they may be of isometric (in the absence of impact of

),

I - stretched brachyfolds
[ -shortened brachyfolds

compressional stresses upon evolution of mud diapirs),
short brachiform (during weak impact of compressional
stresses upon the process of a diapir formation) and either
long brachiform or linear shape (during active effect of
compressional stresses upon formation of injection struc-
tures) as a function of the extent of compressional
stresses. Apparently, morphology of a fold, in that case,
depends on intensity of impact of compressional stresses
upon the diapiric fold formation process. The developed
technique for qualitative assessment of the intensity of
compressional stresses is based on their significance in
evolution of mud diapirs with fold morphology taken into
consideration.

Solution. Since the Kur-Gabirri depression had formed in
the area where the Greater and Lesser Caucasus collisions
are in closest proximity to each other, compressional stresses
generated there have greater significance for folding. The iso-
morphic map (Fig. 3) built for the structural unit under investi-
gation shows general orientation of isolines in west-north-
west — east-south-east direction, their higher density width-
wise the depression and higher values (7,0-3,4), that reflect
higher levels of compressional stresses in the area. The mor-
phological chart points at absolute prevalence of long brachi-
folds along with their ordered arrangement in west-north-west
— east-south-east direction (Fig. 3)
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Fig. 3. Scaled morphological depiction of local uplifts of the Kura-Gabyrry depression (a) and its isomorphic map (b)
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Linear arrangement of numerous salsas, gryphons,
mud mounds within the Kur-Gabirri depression in general
Caucasian direction and their genetic linkage to overthrust
faults, in particular, indicate the major role of compres-
sional stresses in formation of these uplifts (Rahmanov,
1995). Extensive development of mud volcanoes of vari-
ous forms and dislocations of various types, as a result of
activity of compressional stresses, could, on the other
hand, be estimated as a factor with a negative impact upon
the oil and gas content of the Kur-Gabirri depression. How-
ever, zones of the footwall reservoir rocks (screened by
hanging walls) of the large amplitude overthrusts that com-
plicate the structural and tectonic design of the area may
have preserved their oil and gas prospects. Just 2 out of
17 local uplifts of the Kur-Gabirri interfluvial depression
have been complicated by mud volcanoes (Fig. 3). In spite
of that over 100 salsas, gryphons and mud mounds have
developed in the area (Rahmanov, 1995). Low number of
mud volcanoes within the territory is related to a relatively
small thickness (11-13 km) of the sedimentary mantle and
its shale content which is not so high. It is apparent from
the isomorphic map of the depression (Fig. 3) that the in-
tensity of developed compressional stresses is high
enough and isoline values vary between 3,4-6,9. This

case demonstrates the general level of compressional
stress background. The table of established oil and gas
content for local uplifts of the structural units of the South
Caspian depression gives us 3 oil-bearing local uplifts out
of 17 under investigation in the depression with the rest
deemed perspective (Aliyev et al., 1984).

From geodynamic point of view, the Absheron Ridge
that makes up north-north-eastern slope of the SCD is a
structural-tectonic manifestation of a non-classical subduc-
tion zone. Compressional stresses that have an impact
upon the Absheron Ridge in longitudinal direction are sig-
nificantly more intense than those within the SCB and de-
spite being extension of compressional stresses of
corresponding collision zones they are significantly less in-
tense. This is caused by Kopetdag collision that takes
place to the east from the Absheron relict subduction and
prevents normal processes and turning it into collision.
Nonetheless, the structural-tectonic layout of the zone,
complication of the structural megasaddle (Absheron
Ridge) by overthrusts, even by nappes and latitudinal
strike-slip faults, arrangement of local uplifts in sublatitudi-
nal direction give grounds for the statement of rather in-
tensecompressional stresses of submeridional trend
(Narimanov, 2005) (Fig. 4).

Table

Established oil and gas content for local uplifts of the structural units of the South Caspian depression

Number of folds Oil and gas content
Oil bearing | Gas bearing | Oil and gas bearing | Perspective | Mud volcanoes

| Kur-Gabyrry depression

17 3 | - | - | 14 | 2
I Absheron oil and gas bearing province

51 21 | 4 7 | 19 | 53
m Baku Archipelago oil and gas bearing province

21 3 [ 1 3 | 14 | 13
v Lower Kur oil and gas bearing province

17 10 | 2 2 | 3 | 10
Vv Godinmassif

14 - | - | - | - | 1

Comparison of the isomorphic maps of the areas un-
der investigation shows that the isoline values of the Ab-
sheron isomorphic map variate within a higher range
(2,1-9,0) and they are denser. Formation of mud volca-
noes, that are widespread in the Absheron archipelago,
mainly in the structures that are located along the Ab-
sheron Ridge axis is indicative of the archipelago as a
zone subject to relatively more intense stresses. There
are 53 mud volcanoes on 51 structures of the Absheron
archipelago, i.e. some folds have been complicated by
two mud volcanoes. Variation of isoline values in the
range of 2,1-9,0 shows that compressional stresses are
more intense than within the Baku archipelago. As men-
tioned above, this is caused by the Absheron Ridge be-
ing, from geodynamic point of view, a relict subduction
zone. Out of 51 folds within the archipelago 21 are oil-,
4 — gas-, 7 — oil and gas bearing, the remaining folds are
considered perspective. It is obvious that 32 local uplifts
of this structural unit are oil and gas bearing, the remain-
ing 19 are prospective (Aliyev et al., 1984).

Compressional stresses of the following structural unit,
which is being studied, that is, the Baku Archipelago (Ali-
yev et al., 1984), not only caused evolution of the local up-
lifts, but also a submeridionally extended regional uplift that
constitutes the western slope of the South Caspian basin
between the Lower Kur and the Baku Archipelago
(Narimanov, 2005). Compressional stresses of the Baku
Archipelago are of the east-north-east trend. Active longi-
tudinal and lateral bending mechanisms exert influence

upon formation of local uplifts as brachifolds and on the
density of isomorphic lines. On the other hand, it should be
noted that evolution of mud volcanism in any area is man-
ifestation of presence of compressional stresses therein,
since mud volcanoes are widespread within western mo-
bile zone of the Pacific basin and the Alpine-Himalayan
orogenic belt, wherein compressional stresses are widely
distributed (Rahmanov, 1995). The structural units under
investigation are located within the central segment of the
Alpine-Himalayan orogenic belt, along with being constitu-
ent parts of the SCMD. In most cases areas complicated
by mud volcanism are characterized, as a rule, by higher
oil and gas potential.

One can come to the conclusion that compressional
stress, mud volcanism and hydrocarbon content present in
negative geostructural elements of regions with active ge-
odynamic and tectonic drives are all parts of a single pro-
cess. From this perspective it should be noted that 13 out
of 21 local uplifts under investigation have been compli-
cated by mud volcanoes, 3 of them are oil, 1 — gas, 3 — oll
and gas bearing, the remaining ones are considered as po-
tential structures from perspective of hydrocarbon content.
Isoline values on the isomorphic map representing inten-
sity of compressional stresses within the Baku Archipelago
range between 2,5-6,1 (Fig. 5).

Since the Lower Kur depression is wider than the Kur-
Gabirri depression and is more distant from Greater and
Lesser Caucasus and Talish collision zones, the impact of
compressional stresses formed in them is weaker than that
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exerted upon the Kur-Gabirri depression. The isomorphic indicative of relatively more intense compressional
map built for this area reflects denser isolines and mainly stresses in the northern part of the Lower Kur depression
long brachifolds formed in the north with relatively sparse than in the southern one (Fig. 6).

isomorphic lines and short brachiform local uplifts, what is
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Fig. 4. Scaled morphological depiction of local uplifts of the Absheron archipelago (a) and its isomorphic map (b)
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Fig. 5. Scaled morphological depiction of local uplifts of the Baku archipelago (a) and its isomorphic map (b)
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Fig. 6. Scaled morphological depiction of local uplifts of the Lower Kura depression (a) and its isomorphic map (b)

Here 10 out of 15 local uplifts have been complicated
by mud volcanoes, moreover, large number of salsas and
gryphons have evolved in the studied area. The isomorphic
map (Fig. 6) built for the depression shows relatively regu-
larly arranged isolines and their values ranging between
2,3-4,9, which serves as a sign of relatively evenly distrib-
uted compressional stresses all around the area (Fig. 6).
Despite all of the mentioned above intensity of compres-
sional stresses grows from the central part of the area to-
wards the north. This is probably caused by contiguity of
the northern part of the Lower Kur depression with the Alat-
Langabiz tectonic zone, which is characterized by intense
compressional stresses. Out of 17 local uplifts within this
depression 10 are oil-, 2 — gas, 2 — oil and gas bearing, the
remaining are considered perspective. Despite compres-
sional stresses in the Lower Kur depression are less in-
tense than those of the Kur-Gabirri area, presence of mud
volcanoes in and greater hydrocarbon content of the for-
mer, great thickness (9-20 km) of the sedimentary cover
in the depression and pelitic facies (that are the main po-
tential source rock in the regional cross section) well-
formed in the sedimentary basin, continuous subsidence of
the basin floor in an uncompensated environment caused
the abovementioned source rock to be buried at more fa-
vorable temperature and pressure environment.

The Godin massif that constitutes the foundation of the
Turkmen shelf is a hypsometrically significantly uplifted
slab of the crystalline basement and its sedimentary cover
is basically represented by the Cenozoic rock complex.
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One of the reasons for the Godin massif's uplifting is
most probably the geostatic differential pressure generated
by the sedimentary mantle upon and around the massif un-
der conditions of compressional stresses within the SCB.
High values of the differential between geostatic pressures
upon the Godin massif and around it suggest influence of
this difference exerted on vertical movements of the mas-
sif. The continental denudation environment of the massif
lasted, basically, from Paleozoic to Upper Cretaceous. By
the end of the Cretaceous its isostatic state levelled with
that of the South Caspian basin floor and its evolution went
on under the same paleogeographic conditions. The onset
of deposition within the massif falls on the Upper Creta-
ceous. The thickness of the sedimentary cover here
reaches 8-10 km (Oil and gas perspectives..., 2015),
whereas moving westwards towards the central part of the
SCD it is up to 25 km and above (Mamedov et al., 1995).
Since relatively higher hypsometric level of the crystalline
basement within the Godin massif causes compressional
stresses generated in the sedimentary mantle of the SCB
to be screened from the Turkmen shelf, local uplifts therein
have been formed by lateral bending mechanisms, they
are underdeveloped, of isometric and short brachiform,
have random areal arrangement and there is no regularity
observed in their spatial arrangement. This case is clearly
manifested by highly sparse isolines and their low values
on the isomorphic map created for the area (Fig. 7).
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Fig. 7. Scaled morphological depiction of local uplifts of the Godin massif (a) and its isomorphic map (b)
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The map shows the isolines ranging between 1,3-3,3.
There is nearly no mud volcanism developed on the Godin
massif, but one mud volcano is associated with a deep fault
in the southern edge of the massif (Lebedev, 1987). When
it comes to oil and gas content of the local uplifts located
on the Godin massif part of the Turkmen shelf, no hydro-
carbon field has been discovered yet and this is the reason
why all of the local uplifts identified on the Godin massif
have been assigned to a group with unestablished oil and
gas potential (Oil and gas perspectives..., 2015). As de-
scribed above, relatively small thickness of the sedimen-
tary cover in the area and its formation under unfavorable
paleogeographic conditions, underdevelopment of com-
pressional stresses have prevented objective appraisal of
the oil and gas content of the area.

Since the occurrence of sedimentation in the environment
of compressional stresses within the space surrounding the
massif had had a positive effect on its rate, increase of the
geostatic pressure caused the graben-shaped basin floor to
subside more rapidly (Narimanov, 2005). With the exception
of the Godin massif of the Turkmen shelf, these circum-
stances intensified compressional stresses even more and,
thus, plicated dislocation taking place due to the mainly longi-
tudinal bending mechanism in the sedimentary cover.

Continuous evolution and plate convergence of the
Greater and Lesser Caucasus collisions causes increasing
compressional stresses all along the slopes of the South
Caspian megadepression. Subjection of the narrow north-
western part of the Iranian plate to bending deformation
enabled formation of the western slope of the South Cas-
pian depression and, in this connection, its geographic iso-
lation from the Kur depression (Narimanov, 2005).

Great thickness (over 14 km) of the predominantly
shaly Miocene-Quaternary sediments in the South Cas-
pian depression in presence of compressional stresses
prepared the ground for the formation of diapir type struc-
tures, majority of which have been complicated by mud vol-
canoes. This is the reason why, excepting the Godin
massif, the folding process in the Oligocene-Pliocene sed-
iments takes place due to compression of rheologically ac-
tive Oligocene-Miocene sediments against cores of the
folds developed in the underlying strata. The onset of the
evolution of the majority of local uplifts of the Baku and Ab-
sheron archipelagos and the pre-Alborz depression no
later than by the end of Miocene is known. From this as-
pect, 2500-3000 m thick middle and upper Miocene sedi-
ments of the Baku Archipelago generated the geostatic
pressure necessary to trigger there the lateral bending
mechanism. Nonetheless, most of the folds developed in
the sedimentary cover of the archipelago are long and
short brachyfolds, what is indicative of the longitudinal
bending mechanism, even more intense than the lateral
bending mechanism, taking part in their formation. This
was caused by rheologically relatively active Oligocene-
Quaternary sediments and intensification of compressional
stresses during the same geologic time span. The Baku
archipelago being an example, shows the varying rate of
folding processes, generally increasing as a function of
time. This case can be observed from the changing evolu-
tion rate during geologic time span of a series of folds of
the Baku archipelago (Narimanov, 2005).

The studied local uplifts of the Baku Archipelago are
syndepositional, which is very typical of diapir type struc-
tures. Nevertheless, it should be noted, that the rate of the
fold development was varying. While the rate of evolution
in the Pliocene increased from the north-west to the south-
east, in the Quaternary it sharply goes up from the south-
east to the north-west. This is associated with distribution

properties of compressional stresses within the Baku Ar-
chipelago abundant in mud volcanoes and shows their at-
tenuation southwards (Narimanov, 2005).

Variations in the rate of evolution of local uplifts during
the geological time span under consideration are typical for
the other structural units of the SCMD (Lower Kur depres-
sion, Absheron Archipelago etc.) as well.

As a rule, mud volcanoes widespread in the circum-Pa-
cific mobile and Alpine-Himalayan orogenic belts are asso-
ciated with subduction and collision zones where
compressional stresses are extensively developed (Rah-
manov, 1995). This shows that mud volcanoes are indica-
tive of compressional stresses, that is to say, they are
indices of compressional stresses generated in a thick sed-
imentary cover containing mainly clay. The environment
under compressional stresses that had basically formed
from late Miocene had direct impact upon the deposition
process. Its rate in the sedimentary basin varies as a func-
tion of time and space (Buryakovski et al., 1991).

According to (Buryakovsky et al. 1991) while the depo-
sition rate being 0.4 mm/year in the central part of the
South Caspian, it is 3-4 mm/year on its shelf and 6
mm/year at the Kur mouth (Buryakovski, et al 1991). Nev-
ertheless, the thickness of Lower Pliocene sediments only
grows up to 6-7 km towards the central part of the South
Caspian depression. This is typical of the overlying sedi-
ments as well. In this connection, growing thickness of Mid-
dle and Upper Miocene sediments is observed along the
western slope of the depression (Mamedov et al., 1995).
Despite the fact that the thickness of the overlying sedi-
ments decreases in that direction and they bend in the form
of a regional uplift (Oil and gas perspectives..., 2015) and
that the Paleogene-Miocene sediments had been dis-
placed beneath the Lower Pliocene sediments no later
than in the Early Pliocene. This is confirmed by decrease
in thickness of the Lower Pliocene sediments towards the
crestal part of the abovementioned regional uplift, i.e. evo-
lution of this regional uplift, that extends submeridionally,
falls upon the period of formation of the Lower Pliocene
sediments. These factors indicate active sublatitudinal
compressional stresses (generated in the western slope of
the SCD) starting in Later Miocene within the limits of the
Baku Archipelago and central segment of the South Cas-
pian. Presence of these stresses causes incompact de-
posit to be accumulated in the central, that is, deeper part
of the basin. Periodic transportation of sediments accumu-
lated on the continental slope of the South Caspian basin,
which is the relict of the Tethys ocean, by turbidity currents
towards the basin center is the special case of the afore-
mentioned process. Thus, despite lower deposition rate in
the deeper part of the basin (Buryakovski et al., 1991), in
comparison with other segments, the situation mentioned
above causes increasing thickness of Miocene — Quater-
nary sediments towards the deeps. At the same time com-
plex graben-shaped crystalline basement of the basin had
increased its rate of subsidence even more and had trig-
gered formation of pre-syndepositional brachiform diapiric
structures complicated by mud volcanoes before the inver-
sion processes occurred.

Although the South Caspian depression is surrounded
by the active collision zones it is, even at present, evolving
as a negative geostructural unit shaped like a closed un-
compensated intermountain intracontinental basin charac-
terized by intense subsidence and deposition processes.

As a result of complication by fault and fracture net-
works the complex graben-shaped crystalline basement of
the South Caspian basin has increased the basin's respon-
siveness to compressional stresses as well as to rising
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geostatic pressure. Geostatic pressure has a positive im-
pact on intensity of compressional stresses with ensuing
increasing subsidence rate of the basin floor. Such an en-
vironment created favorable conditions for formation of di-
apir folds and syndepositional folds are characterized by
oil and gas opportunities. This comes from formation of
clay diapirs being associated with high clay content of the
section, and clays, in turn, are the best quality and most
widespread source rocks where accumulated organic mat-
ter (OM) turns into hydrocarbon at favorable temperature
and pressure conditions.

High clay content of the SCD sedimentary cover, and
of the Oligocene-Quaternary section in particular, and de-
velopment of associated clay diapirs and mud volcanoes
are grounds for statements on sedimentary formations rich
enough with organic matter for the time period mentioned
above. In order to figure this out we tried to reveal the con-
nection of the geodynamic environment with change in per-
centage of organic matter in rock formations that constitute
the normal lithostratigraphic section of the area (Yagubov
et al., 1971). Build-up of compressional stresses, the rate
of burial of deposited sediments, geothermal gradient, tec-
tonic and seismic activity, complication of the basement
with faults have a significant impact upon generation of oil
and gas in the basin and formation of their accumulations.
Meanwhile, generation of oil and gas can be supported by
deposition and continuous basin floor subsidence pro-
cesses only. The average deposition rate in the South Cas-
pian depression from the Later Mesozoic to the Oligocene
was 50 m/min.y and this process occurred in an oceanic
environment void of compressional stresses (Narimanov,
2003). In the Oligocene — Early Miocene this region was
characterized by the onset of compressional stresses in
the marginal sea setting with the deposition rate of
135 m/min.y. This rate ensures accumulation of up to 2 %
of OM in potential source rock (Sokolov, 1985). In Plio-
cene-Quaternary the deposition rate rose to 1400-
1600 m/min.y., which is a favorable environment for accu-
mulation of up to 10-15 % of OM in potential source rock.
Apparently, OM accumulated in sediments composed pri-
marily of clays and the deposition rate in the SCD that is
delimited by collision and relict subduction zones in Plio-
cene-Quaternary are directly proportional to the amount of
compressional stresses. Based on the aforesaid, the Up-
per Cretaceous, Maykopian and Productive Series (PS)
potential source rocks of Mesocenozoic sediments are ca-
pable of generating commercial volumes of oil and gas.
Nevertheless, it should be taken into account that the PS
have not completely entered into the oil and gas generation
zone in the SCD, that is why hydrocarbons generated by
them cannot fully saturate their reservoir rocks
(Narimanov, 2003). With this case we have grounds for the
statement that PS reservoir rocks have been saturated by
hydrocarbons generated not exclusively by the PS sedi-
ments, but by the Oligocene-Miocene sedimentsas well or
even more. Catagenetic maturation of OM, on the other
hand, depends, along with formation temperature, on dy-
namic processes (Sokolov, 1985) accompanied by mud
volcanism that is the reason for generation of additional
heat flow, i.e. compressional stresses are one of the mo-
tive forces for dynamocatagenesis in oil and gas genera-
tion. Apparently, in geodynamically and tectonically active
negative geostructural units, that is within intermountain
depressions, compressional stresses, mud volcanism and
oil and gas content are strongly interrelated and mutually
conditioned processes.

As for the Godin massif of the Turkmen shelf, in spite
of a relatively higher local temperature gradient, lack of

compressional stresses in the sedimentary cover, very low
tectonic activity and almost absence of dynamocatagene-
sis are indices of a low oil and gas generating potential in
hypothetic source rocks of the regional cross-section. The
paleogeographic setting, on the other hand, gives grounds
for the statement that shallow water, its relatively higher
mobility and that of the sediments cannot be deemed as a
favorable environment for accumulation of enough OM.
However, presence of compressional stresses and tec-
tonic processes associated with them within the sedimen-
tary cover surrounding the Turkmen shelf and the Godin
massif may cause migration of the part of available fluids
towards the Turkmen shelf and the Godin massif.

Conclusions

1. Since the South Caspian depression is surrounded by
collision and relict subduction zones, compressional stresses
have evolved to various extents throughout the area within
each structural unit and are not evenly distributed.

2. The extent of development of mud volcanism in
structural units under investigation is directly proportional
to intensity of compressional stresses that can be consid-
ered as indicator of evolution of mud volcanoes, absence
of mud volcanoes within the Godin massif is associated
with unfavorable compressional stresses, lithofacies con-
tent of the sedimentary cover and its thickness.

3. Development of compressional stresses within the
South Caspian depression and similar geostructural ele-
ments have a positive impact upon their oil and gas con-
tent, likewise, compressional stresses, mud volcanism and
oil and gas content form a single process within negative
geostructural elements of regions with geodynamically and
tectonically active environment.

4. Compressional stresses of intermountain depres-
sions active from geodynamic and tectonic perspective can
be qualitatively assessed by means of isomorphic map
built based on morphological properties of local uplifts and
their development promotes mud volcanism processes
and oil and gas content.
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BMNJIUB CTUCKANBHUX HANPYT Y NIBOEHHO-KACNINCBKIA MEFA3ANAQUHI
HA PO3BUTOK | HA®TOIA3OHOCHICTb NOKANBbHUX NIAHATTIB

Y liedeHHokacnilicbkil me2a3anaduHi (TKM3) po3a2nssiHymo maki cmpykmypHi enemeHmu: mexupivyysi Kypu i Fabuppu, A6wepoHcbKuli i ba-
KuHcbKul apxinenaau, HuxHboKypuHcbka 3anaduHa i macue rodiHa, wjo 8iopi3HsItomMbCcsi 2e00UHaMi4YHUM i CMPYKMypPHO-MeKMOHi4HUM po3eum-
KOM, @ maKko)X Haghmo2a30HOCHicMIo.

Ansa supiweHHs1 nocmasneHo20 3ag0aHHs Gyro npoaHasnizoeaHo 2eoduHamiyHul pexxum NMKM3, Ha ocHoei cknadeHux aesmopom 2eo0duHaMi-
YHOI cxemu LjeHmpanbHo20 ceameHma Ceped3eMHOMOPCLKO20 2ipHUYO-cK1ad4acmozo nosica, cxeMu opieHmauii cmuckanbHux Hanpye e HKB3
i enepwe po3pobneHoi MemoOUKU IXHbOI SIKICHOI OUiHKU 8 Meax cCmpPYKmypHUX e/leMeHmie wisixoMm cknadaHHsi Kapm i3omopgh. OcmaHHi 0o-
3e0/151I0Mb 8U3HA4YUMU iHMeHCUBHICMb i Xxapakmep MOWUPEHHS CMUCKallbHUX Harnpye, ocobsiueocmi ixHb020 ensiuey Ha CK/1a0KoymeOopEeHHsl,
Haghbmoeza3zozeHepauito i popmyeaHHs1 cKyn4eHb ayarieeodHie.

Mexupivyus Kypu i Fabuppu po3miwieHo Ha 3axo0i K3 mix 6nu3bko pozmawoeaHumu Masio- i Beniukokaeka3cbKoro Konizismu. BoHo xapak-
mepu3yembcsi HaghmMo2a3oHOCHUMU i MepcreKmueHuUMU cy6WwupomHo opieHmoeaHuMu niHililHumMu cknadkamu, ycknadHeHUMU Oi3'foHKmueamu i
2psi3esynKkaHi3aMoM. 3Ha4yeHHs i30iHili kapmu i3oMopgh ma ixHsa winbHicmb ceid4ams NPO 8esIUKY iHMeHCUBHICMb CMUCKa/lbHUX Hanpya nieHi-
YHO-3axiOHOI opieHmauil.

A6wepoHcbKull apxinenaz € 3axiOHUM enemeHmom A6wepoHo-lpubanxaHcbKoi 3anuwkoeoi cy6dykuii. 32i0Ho 3 kapmoro i3oMopgh 3 2ycmoro
Mepexero i3oniHili cy6buiupomHoi opieHmauyii apxinenaz ycknadueHul niHiliHoro ckad4acmicmio, a MakoX Hacyeamu, MonepeyHUMU 3pyuweHHsIMU,
2psizeayikaHi3MoM, Haghmozaa3oHOCHICMIo i Haghmoza3onposieamu, W0 ceid4yamb MPO PO38UIMOK Mym iHMEeHCUBHUX CMUCKa/IbHUX Harpye.

Y BakuHcbkoMy apxinenasi i HuxHboKypuHchkil 3anaduHi (HK3) pozeumok cknadok eiobyeaecsi 3a HanpyxeHb M030068XHbO20 i nonepey-
HO20 su2uHie. Ha kapmax i3omop¢h cnabkosupaxkeHa NiHiliHicmb cmucKanbHUX Harnpya o4e8udHO Moe's3aHa 3 hopMy8aHHAM MiX HUMU 3axio-
Hoz2o 6opmy [K3 y euanadi pezioHanbHo20 cybmepudioHanbHO20 NiOHIMmMs. BoHO po3eueasiocsi i ennueomM cmuckasbHUX Harnpys, Wo
8UHUKaromb 1id enueoM nigHiYHO-cxiOHo20 sucmyny Apasilicbkoi nnumu Ha IpaHo-AgzaHcbKy. HK3 € cyxonymHum npodoexeHHsIM BbakuHch-
K020 apxinenazy. Ii aHmukniHanbHi 30HU, pezioHanbHi po3pueu, 2psizesysikaHiaM | Haghmo2a3oHOCHICMb Maomb NMPOAOEKEHHsT 8 OCMAaHHLOMY.

Macue NodiHa HalicxioHiwul cmpykmypHuli eneMeHm i3 po3anssHymux 3i cnabkogio6umoto cknad4amicmro HeecmaHoesieHoi nepcrnekmus-
Hocmi. I30niHii Kapmu i3oMopg He Mmatomb 6e3rmocepedHb020 383Ky 3 JIOKabHUMU MiIGHIMMAMU, W0 ceidyums npo eidcymHicmb mym 4imko
8UpPaXXeHUX CMUCKaslbHUX Hanpye.

lpoeedeHuii aHani3 00380/1U6 8U3HAYUMU CMYMiHb PO38UMKY CMUCKaNIbHUX Hanpye, ixHil ennue Ha hpopmyesaHHsI 0cado08020 PO3Pi3y, CKa-
OKOymeOopeHHSI, 2psizeaysikaHi3aM i Haghmo2a30HOCHICMb PO32/ISIHYMUX CMPYKMYPHUX esleMeHmis.

Knroyosi crioea: epsizesysikaHiaM, cmucKanbHi Hanpyau, kapmu i3oMopgh, A6wepoHckKuli apxinenas, Haghma, 2a3.
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BITUAHUE CXXUMAIOLLUX HANPSXXEHUIA B FOXKHOKACTUACKOW MErABIMAOWHE HA PA3BUTUE
N HE®TEFTA3OHOCHOCTb JIOKAJbHbLIX NOAHATUN

B KOxHokacnulickol mezaenaduHe (FOKMB) paccmompeHbl criedyroujue cmpykmypHbie aneMmeHmsi: Mmexodypeybe Kypbi u Mabbippbi, Abwe-
poHckuli u BakuHckuli apxunenazu, HuxHekypuHckasi enaduHa u maccue oOuHa, omnuyaroujuecsi 2e00UHaMUYeCKUM U CIMPYKMypHO-meKmo-
HUYecKuMm pazeumueM, a makxe HeghmeaasoHOCHOCMbIO.

Ans peweHusi nocmaeneHHol 3adavu 6biN1 NpoaHanu3upoeaH 2eoduHamuyveckuli pexxum KOKMB Ha ocHoee cocmaesieHHbIX a@MmopoM 2€o-
duHamu4veckoli cxemMbl LjenmpanbHo2o ceameHma Cpedu3eMHOMOPCKO20 20pHO-CK1ad04amozao rnosica, cxeMbl OpUeHmMayuu cxumarouwux Hanps-
JeHuli 8 FOKB u enepebie pasapabomaHHOU MemoOuKuU Ux Ka4ecmeeHHOU OUyeHKU 8 npedesiax CMpyKmMypHbIX 3/1eMeHMo8 nmymem cocmaesieHusi
kapm u3zomopdg. [MocnedHue noseossirom onpedenumbs UHMEHCUBHOCMb U XapaKmep pacrnpocmpaHeHUs! CUMarowux HarnpsikeHul, o0co6eHHo-
Ccmu ux enusiHusi Ha cknnadkoobpa3oeaHue, Heghmeza3ozeHepayuro U ghopMuposaHue CKoneHul y2neeodopodos.

Mexdypeube Kypbi u abbippbl Haxodumcs Ha 3anade FOKMB mexdy 6nu3ko pacnonoxeHHbiMu Mano- u Bonbuiekaeka3ckoli KOnu3usiMu.
OHo xapakmepu3yemcsi Heghme2a3oHOCHbLIMU U MepcreKmueHbIMU Cy6WUPOMHO OpUeHMUPO8aHHbLIMU JTUHEUHbIMU CKiladKkamMu, OCII0KHEeHHbIMU
OusbrOHKMUBaMu U 2psi3esy/IkaHU3MOM. 3HayeHusl U30JIUHUL Kapmbl U3oMOpg U ux NIomHocmb ceudemesiscmeyrom o 60sbWol UHMeHcue-
HOCMU CUMarouwux HanpshkeHull cegepo-3anadHol opueHmayuu.

Ab6wepoHckul apxunenaz siefissemcsi 3anadHbiM 3n1emeHmom A6wepoHo-lipubanxaHckoli ocmamo4Hol cy6dykyuu. CoanacHO Kapme u3o-
Mopgh ¢ 2ycmoli cembto U30UHUL cy6wupomHol opueHmMayuu apxurenaz oc/I0XHeH NuHeliHol cknad4amocmbio, a makke Hadsuaamu, rnore-
peyHbIMU cdeuzamu, 2psizesysikaHU3MOM, Heghmez2a3oHOCHOCMbIO U Heghmeza3onposieneHusiMu, ceudemesnibcmayOWUMU O pa3eumuu 30ecb
UHMEHCUBHbIX CXXUMaloWUX HarnpspKkeHud.

Ha BakuHckom apxunenaze u HuxHekypuHckoli enaduxe (HKB) pazeumue cknadok npoucxodusio npu HanpsikeHusix npodosibHo20 U rnorne-
peyHozo u3auboe. Ha kapmax usomopg crnaboebipaxxeHHasi TUHeUHOCMb CXXUMaroWUX HarnpskeHull o4eeaudHO cesi3aHa ¢ hopMuposaHueM me-
Ay HUMu 3anadHoz2o 6opma IOKB e sude pe2uoHanbH020 cy6MepuduoHanbHO20 NodHusamusi. OHO pa3eueasioch Moo eJIUSHUEM CUMaroWux
HanpsikeHull, é03HUKaroujux nod eosdelicmeueM ceeepo-e0CMO4YHO20 ebicmyna Apaesulickol niaumsl Ha UpaHo-AgpzaHckyro. HKB siensiemcsi
cyxonymHbiM npodosnkeHuem bakuHcko20 apxunenaza. Ee aHmuknuHanbHble 30HbI, pe2UOHallbHbIe pa3pbiebl, 2psi3esy/IKaHU3M U Heghmeaa3o-
HOCHOCMb UMetom MPoOdoJIKeHUE 8 MoCIeOHeM.

Maccue NoduHa caMbliii 60CMOYHbIL CMPYKMYPHbLIU 3/1eMEeHM U3 PacCMOMPEHHbIX CO C/1ab08bipa)KeHHOU ompaeHHOoU ckrad4yamocmbio
HeycmaHoeJsieHHoU nepcrekmueHocmu. M30nuHuu kKapmbi U30Mopgh He umMerom HernocpedcmeeHHOU cesi3u C JIOKaslbHbIMU MOGHIMUsIMU, YMO
ceudemenibcmeyem 06 omcymcmeuu 30eCh YeMKO 8bIPaXeHHbIX CXXUMaloWuX HanpsikeHud.

lpoeedeHHbIl aHanu3 no3eonus onpedesniums cmeneHb Pa3sumusi CXXUMarowux HanpsikeHul, ux efusiHue Ha ghopmupoeaHue ocado4yHO20
pa3spe3a, cknadkoobpa3oeaHue, epsize8ysIKaHU3M U Heghmeaa3oHOCHOCMb PaCCMOMPEHHbLIX CMPYKMYPHbIX 3/1eMEHMO8.

Kntoyesnble criosa: epsizesynkaHuU3M, CXUMaroujue HanpsikKeHusl, Kapmal usomopg, A6wepoHckull apxunenaz, Hegpmb, 2a3.



