L.Eppelbaum et al. | ANAS Transactions, Earth Sciences 1 /2025, 107-133; DOI: 10.33677/ggianas20250100145

ANAS Transactions Earth Sciences 1/2025

http://www journalesgia.com

ANALYSIS OF COMPLEX GEODYNAMIC INTERACTIONS
IN THE EASTERN PART OF CENTRAL GONDWANA AND EURASIA

Eppelbaum L.'?, Katz Y.}, Kadirov F.*5, Guliyev 1.6, Ben-Avraham Z.!
Dept. of Geophysics, Faculty of Exact Sciences, Tel Aviv University, Israel
Ramat Aviv 6997801, Tel Aviv, Israel: levap@tauex.tau.ac.il
2Azerbaijan State Oil and Industry University, Baku, Azerbaijan

20 Azadlig Ave., Baku AZ1010

3Steinhardt Museum of Natural History & National Research Center,

Faculty of Life Sciences, Tel Aviv University, Israel

Ramat Aviv 6997801, Tel Aviv

*Ministry of Science and Education of the Republic of Azerbaijan,

Oil and Gas Institute, Azerbaijan
9, F.Amirov ave., Baku, AZ1000

SMinistry of Science and Education of the Republic of Azerbaijan,

Institute of Geology and Geophysics, Azerbaijan
119, H.Javid av., Baku, AZ1073

¢Presidium of the Azerbaijan National Academy of Sciences, Azerbaijan

30, Istiglaliyyat str., Baku, AZ1001

Keywords: the Eastern Medi-
terranean mantle structure,
the Iranian lithospheric plate,
the South Caspian Basin,
Eurasia-Gondwana
boundary, geodynamic
rotation and displacement

Summary. The eastern part of Central Gondwana and Eurasia is a tectonically complex region
where several large tectonic plates interact — Eurasian, African, Arabian, Aegean-Anatolian, Iranian,
and Sinai. However, consideration of only these plate interactions is insufficient. In addition to this
interface, other regional geodynamic factors exist: the mantle rotating counterclockwise structure
(MRCS), the Ural-African geoid anomaly, and the critical Earth latitude 35°. The Eurasia-Gondwana
boundary divides the western part — the Aegean-Anatolian Plate and Mesozoic Terrane Belt (MTB)
associated with the comparatively young Neoproterozoic Belt — and the eastern part, the Iranian Plate,
whose terranes are fragments of the Archean-Early Proterozoic Arabian craton. The Iranian litho-
spheric plate, a key player at the boundary between Eurasia and Gondwana, holds significant implica-
tions in the tectonic-geodynamic context. It tectonically influenced the South Caspian Basin (SCB)
and recently revealed MTB. Novel tectonic, satellite-derived gravity, and magnetic maps of the Irani-
an Plate have been developed. Geodynamically, the considered tectonic units are located above the
central and eastern parts of the MRCS. The Iranian Plate is above the eastern (periclinal) zone of the
MRCS and, under its influence, moves northward. The movement of the western part and complex
form of the Iranian Plate force the clockwise rotation of the SCB. A complex geodynamic-
geophysical interaction of the central tectonic-geodynamic units in the region is shown. The influence
of the recent geodynamic event — Akchagylian hydrospheric maximum on the ancient hominin dis-
persal in the region is exhibited. The carried analysis is essential to understand the role of the complex
geodynamic interface in a transition zone between Eurasia and Gondwana.

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

1. Introduction

in the plate tectonics and geodynamics of the transi-

The status and history of the formation of the tion zone between Eurasia and Gondwana. Based on
Iranian lithospheric plate have been considered these positions, we propose analyzing the available
mainly at a narrow regional level. Therefore, its data on plate tectonics of this large region, deep ge-
classification validity (legitimacy) as a supra- ophysics, and geodynamics; as indicated in Figure 1.
regional structure is not a generally accepted factor
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Figure 1 clearly shows that the vast Eurasian
plate to the south relates to a complex of different-
sized, differentially elongated lithospheric plates of
Gondwana, oriented in either the latitudinal or me-
ridional direction: Anatolian (Aegean-Anatolian),
Iranian, Sinai, Nubian, Victorian, Somalian, Arabi-
an, and Indian. The boundaries between the litho-
spheric plates belong to geodynamically heterogene-
ous zones and correspond to manifestations of colli-
sion, spreading, transform shears, and rotation. GPS
data, paleomagnetic patterns, and geodynamic re-
constructions reflect the latter phenomena. However,
consideration of only these plate interfaces is insuf-
ficient. In this region there are other significant re-
gional geodynamic factors: the mantle rotating coun-
terclockwise structure (MRCS), the Ural-African
geoid anomaly, and the critical Earth latitude 35°.

The discovery of a mantle rotating counter-
clockwise structure (MRCS) (Eppelbaum et al., 2021)
based on multifactor geophysical data (GPS, gravity,
magnetic, paleomagnetic, seismotomographic, etc.)
caused the need to reconsider geodynamic evolution
of this region. It is necessary to underline that earlier,
Le Pichon and Gauler (1988) distinguished the rota-
tion of Arabia and the Levant fault system only based
on the tectonic-structural data.

Geodynamically, the Iranian Plate (Motaghi et
al., 2015) is considered to occur above the eastern
part of the MRCS (Eppelbaum et al., 2021). The
lithosphere blocks above the MRCS eastern branch
rotation initiate northern displacement of the Iranian
Plate. The maps and schemes are based on the pre-
vious comprehensive regional geophysical, geody-
namic, and paleobiogeographic studies (Alizadeh et
al., 2016; Eppelbaum et al., 2018, 2021; 2024a,
2024b; Kadirov et al., 2024).

It is seen that the high magnitude seismogenic
zone (Figure 1) is under the MRCS influence (the
structure long-term rotation initiates a stress in the
above lithosphere) and is nearly such geodynamic
factors as the Eastern Anatolian Fault (EAF), distal
part of the Mesozoic Terrane Belt (MTB), Ural-
African tectonic step, Earth’s critical latitude, and
the western ending of the Iranian Plate. Besides this,
the seismogenic zone is at the boundary between the
MTB and Alpine-Himalayan tectonic belt (Ep-
pelbaum et al., 2024a).

The regional scheme presented in Figure 1 allows
considering combination of geodynamic elements of
Gondwana several larger radial zones in this complex
associated with the features of the historical develop-
ment of this supercontinent: (1) Western Gondwana,
located to the rear of the spreading zone of the Red Sea
and East Africa, (2) Central Gondwana — lying on the
eastern side of the East African — the Red Sea spread-
ing zone, and (3) Eastern Gondwana; articulated with
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the Central Gondwana by a deep shear zone and repre-
sented in the extreme east of the region as a fragment
of the Indian lithospheric plate.

The given tectonic-geophysical analysis is es-
sential for assessing and understanding the role of
the sublatitudinal lithospheric plates — the Iranian
and Aegean-Anatolian—as transition zones between
Eurasia and Gondwana. The complex tectonic-
geodynamic and geophysical peculiarities of the re-
gion under study required the examination of works
by numerous authors (see Section 2 below). A com-
bined examination of literature sources and analyses
of developed gravity, magnetic, tectonic-geodyna-
mic, and topography/bathymetry maps allowed ex-
tending our geodynamic knowledge of the region.

For example, the multidimensional statistical
analysis applied to the satellite-derived gravity data
(Figure 2) (after Eppelbaum et al., 2018) indicates
two significant anomalies (in arbitrary units): to the
west of the Afar triangle and inside the central part
of the Iranian Plate. This fact indicates the plate’s
geodynamic significance of the plate.

2. Materials and Methods

Such an investigation requires the acquisition of
various geophysical and geological data. The satellite-
derived gravity and topographic (bathymetry) data for
this study were acquired from the World Gravity Data-
base as retracked from the Geosat and European Re-
mote Sensing (ERS) missions (Sandwell and Smith,
2009). Initial AZ magnetic data recalculated to one or-
dinary level of 2.5 km above the mean sea level (msl)
were acquired from https://geomag.colorado.edu/
magnetic-field-model-mf7.htm. Several independent
works were examined for the GPS data analysis (e.g.,
Reilinger et al., 2006; Khorrami et al., 2019; Kadirov
et al., 2015; 2024). In addition, various seismic (e.g.,
Ben-Avraham, 2002; Abdullayev et al., 2017; Teknik
et al., 2019; Mousavi and Fullea, 2020; Alizadeh et
al., 2024; Teknik, 2024; Corchete, 2025), thermal
(e.g., Eppelbaum and Pilchin, 2006; Goutorbe et al.,
2011; Mukhtarov, 2018; Mousavi and Andestani,
2023; Teknik, 2024), gravity (Kadirov, 2000; Ben-
Avraham et al., 2002; Kadirov and Gadirov, 2014;
Eppelbaum et al., 2018, 2021; Kadirov et al., 2023;
Teknik, 2024), paleomagnetic (Issayeva and Khalafli,
2006; Mattei et al., 2019; Eppelbaum et al., 2021;
Mousavi and Andestani, 2023), and magnetic (Ep-
pelbaum and Katz, 2015; Eppelbaum et al., 2023,
2024a; Eppelbaum, 2024) data sources were ana-
lyzed. The following works were examined in the
paleobiogeographical studies: Arkell, 1956; James
and Wynd, 1965; Makridin et al., 1968; Ammuzane,
1972; Ammzane u gp., 1983; Feldman, 1987; Hirsch,
1988; Hirsch and Picard, 1988; Cooper, 1989;
Kazmer, 1993; Hall et al., 2005; Alizadeh et al., 2016.


https://geomag.colorado.edu/%20magnetic-field-model-mf7.htm
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Fig. 1. Geophysical-geodynamic map of the area under study.
(1) isolines of the residual satellite-derived gravity field, (2) main interplate faults, (3) main intraplate faults,
(4) GPS vector behavior (mainly after Reilinger et al., 2006; Khorrami et al., 2019; Kadirov et al., 2024), (5)
a distal part of the Mesozoic Terrane Belt, (6) averaged position of the Ural-African tectonic step, (7) high-
magnitude seismogenic zone in Eastern Turkey (February 06, 2023). SF, Sinai Fault; DST, Dead Sea Trans-
form; MEEF, Main Eastern European Fault; EMNB, Eastern Mediterranean Nubian Belt; OF, Owen Fault

Among the analyzed tectonic-geodynamic sources, 2003; Hall et al., 2005; Xaun, 2005; Sengor et al.,
we can mention the following works: Le Pichon and  2005; Jimenez-Munt et al., 2006; Artyushkov, 2007;
Gauler, 1988; Tselentis and Drakopoulos, 1990; Zakariadze et al., 2007; I'ynues u mp., 2009; Jleonos
Ben-Avraham and Ginzburg, 1990; Scotese, 1991; wu ap., 2010; Goutorbe et al., 2011; Kaz’min and
Alavi, 1994; Ismail-Zade, 1996; Mangino and Verzhbitskii, 2011; Vergés et al., 2011; Eppelbaum
Priestley, 1998; Ben-Avraham et al., 2002; Nalbant and Katz, 2012; Eppelbaum et al., 2014; Moghadam
et al., 2002; Stampfli and Borel, 2002; Brunet et al., and Stern, 2014; Kadirov et al., 2015; Motaghi et al.,
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2015; Alizadeh et al., 2016; Abdullayev et al., 2017,  Ardestani, 2023; Alizadeh et al., 2024; Koshnaw et
2024; Eppelbaum and Katz, 2017; Mattei et al.,, al., 2024; Nouri et al., 2024; Teknik, 2024; Ep-
2017, 2019; Eppelbaum et al., 2018; Malekzade, pelbaum etal., 2025.

2018; Le Pichon et al., 2019; Tugend et al., 2019; The investigation methods are based on integ-
Bagheri and Gol, 2020; Trifonov et al., 2020; Ep- ration of geophysical, tectonic-structural, and
pelbaum and Katz, 2021; Eppelbaum et al., 2021, paleobiogeographical data (including anthropolo-
20243, 2024b; Rashidi et al., 2022; Mousavi and gical materials).
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Fig. 2. The map of the satellite-derived gravity field transformed using multidimensional statistical analysis, accom-

panied by the main plate tectonics units. White lines indicate fault systems, and blue lines show boundaries between

the land and marine areas; white points contour the Mesozoic Terrane Belt (supplemented and modified after Ep-
pelbaum et al., 2018).
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3. Geodynamic Interaction:
A Brief Description

3.1. The Eastern Mediterranean giant mantle
rotating structure

The first evidence of a giant mantle rotating
counterclockwise structure (MRCS) in the Eastern
Mediterranean was provided by Eppelbaum et al.
(2021). The center of this structure is located under
the island of Cyprus, at the Earth’s critical latitude
of 35° The identification of this structure was
demonstrated based on: (1) GPS data, (2) satellite
gravity data recalculated to the sea/land surface
(Figure 1), (3) Bouguer gravity anomalies were ob-
served in the region, (4) geoid anomalies mostly co-

inciding with the GPS (Figure 3) and gravity ano-
malies, (5) numerous paleomagnetic data showing
mostly counterclockwise rotation of tectonic blocks
within the projection of the deep structure onto the
surface, (6) primary analysis of paleobiogeographic
data, (7) initial analysis of seismotomographic data,
(8) tectonic-structural analysis, (9) petrological and
mineralogical analysis. In the present paper, the re-
sults of the quantitative analysis of the residual satel-
lite gravity anomaly are reinterpreted. Additional
essential confirmation is provided by the circular
pattern of anomalies of the regional magnetic field
AZ recalculated to 2.5 km above the sea level (Ep-
pelbaum et al., 2024a).
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Fig. 3. Geoid map of the African-Arabian-Eurasian region with the tectonic-geodynamic features.
(1) GPS vector distribution, (2) faults, (3) block of oceanic crust relating to the Kiama paleomagnetic hyperzone, (4) geoid’s isolines,
(5) South Caspian Basin, (6) average position of the Ural-African tectonic step. SF, Sinai Fault, DST, Dead Sea Transform, OF, Ow-

en Fault, LB, Levant Basin, SCB, South Caspian Basin.

111



L.Eppelbaum et al. | ANAS Transactions, Earth Sciences 1 /2025, 107-133; DOI: 10.33677/ggianas20250100145

The synthesis of seismic tomography profiles
enabled the construction of a seismic tomographic
scheme for locating the deep structure, which aligns
well with the results of other geophysical methods.
The integrative combination of all these factors
makes it unambiguously proven to detect an anoma-
lous deep structure under the Eastern Mediterranean
and surrounding regions. The first constructed
paleobiogeographic map (Figure 4) clearly shows
the displacement of the typical Ethiopian fauna to

the northwest counterclockwise. The relationship
between the rotating deep structure and the occur-
rence of rock stress before the catastrophic Turkish
earthquakes (M = 7.9 and 7.8) that occurred on
06.02.2023 (the seismogenic zone, as shown in Fig-
ure 1, is at the crossing and nearly several significant
tectonic and geodynamic features) (Eppelbaum et
al., 2024a). Thus, MRCS is the leading profound
geodynamic factor in the region under study.

Fig. 4. The schematic Late Jurassic paleobiogeographical map of the transitional region between Eurasia and Gondwana with ele-
ments of the subsequent Early Cretaceous geodynamics in the MTB. The blue lines show boundaries between the seas and land. For
construction of this map paleobiogeographic data were used from (Arkell, 1956; James and Wynd, 1965; Makpuauu u ap., 1968;
Feldman, 1987; Hirsch, 1988; Hirsch and Picard, 1988; Cooper, 1989; Alizadeh et al., 2016; Eppelbaum et al., 2024b) and tectonic-
geodynamic data from (Scotese, 1991; Hall et al., 2005; Stampfli and Kozur, 2006; Eppelbaum et al., 2021).

(1) land, (2) continental shields and arcs, (3) oceanic plateaus and rifts, (4) Boreal paleobiogeographic province, (5) Mediterranean
paleobiogeographic province, (6) Ethiopian paleobiogeographic province, (7) points with the Ethiopian brachiopods Septirhynchia-
Somalirhynchia, (8) location points with the Mediterranean brachiopods Pygope, (9) tectonic lines of the discordant paleobiogeo-
graphic replacements, (10) block of the oceanic crust with the Kiama hyperzone, (11) counterclockwise rotated tectonic blocks.
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3.2. The Iranian lithospheric plate

A new generalized tectonic map of the Iranian
lithospheric plate and surrounding regions has been
developed (Figure 5). This map reflects the tectonic
position of the Central Gondwana and the southern
Eurasian plates. The most crucial element here is the
boundary between the Iranian and Arabian lithospher-
ic plates, as this collision zone corresponds to the
once vast expanse of the Neotethys Ocean that existed
in this region. This essential structural element has
long been referred to as the Zagros zone. Our regional
tectonic studies (Eppelbaum and Katz, 2017) have
shown that the Zagros uplift (e.g., Alavi, 1994) is
merely the easternmost block of the vast MTB.

The younger Alpine-Himalayan folded-block
belt of the transition zone between Gondwana and
Eurasia lies to the north of the MTB (formed in the
middle of the Early Cretaceous), composed of a

complex of continental and oceanic crust with the
ancient Kiama paleomagnetic zone (Eppelbaum et
al., 2014). The Iranian lithospheric plate is part of
this extensive belt and occupies its southern and
eastern parts on the map (Figure 5). The structure
of this plate is asymmetric. To the southeast of the
Caspian Basin meridian, submeridional block struc-
tures and belts are developed: Yazd, Tabas, Lut,
and Afghanistan blocks. On the border with Kopet
Dagh, sublatitudinal structures are concentrated
north of these structures: the Central Iranian Massif
and the Ala-Dagh and Binalud folded belts (Mattei
et al., 2017). Elongated narrow sublatitudinal struc-
tures are developed in the south of the Iranian
Plate, directly near the border with the Arabian
Plate (Figure 5). Here, the plateau of Southern Iran
stands out (Motaghi et al., 2015), composed of the
Sanandaj-Sirjan zone (SS).
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Fig. 5. The tectonic-geodynamic map of the region under study (based on Alavi, 1994; Zakariadze et al., 2007; Moghadam and Stern,
2014; Motaghi et al., 2015; Mattei et al., 2017; Eppelbaum et al., 2018; Malekzade, 2018; Bagheri and Gol, 2020; Trifonov et al.,
2020; Eppelbaum et al., 2021, 2024b).

(1) Archean cratons, (2-4) folded belts: (2) Paleo-Mesoproterozoic, (3) Neoproterozoic, (4) Late Paleozoic (Hercynian), (5) Mesozoic
Terrane Belt, (6) Alpine-Himalayan orogenic belt, (7) lithospheric plates boundaries, (8) folded belts and massifs boundaries, (9)
boundary of the South Caspian Basin. Indexes of the structural zones: AD, Ala Dagh, Af, Afghanistan block, Al, Alborz Mts., BN,
Binalud Mts., CI, Central Iran massif, EAC, Eastern Arabian craton, El, Eastern Iranian orogen, EP-AT, Eastern Pontides-Adjaro-
Trialet zone, G, Ga’ara belt, GC, Greater Caucasian belt, HR, Hall-Rutbah massif, KD, Kopet-Dagh Mts., L, Lut block, LC, Lesser
Caucasus, Ma, Makran accretional zone, SCB, South Caspian Basin, SS, Sanandaj-Sirjan zone, T, Tabas block, TCM, Transcauca-
sian Massif, TI, Talysh zone, UD, Urumieh-Dochtar Magmatic Arc, W, Widyah belt, Y, Yazd belt, Zg, Zagros Folded zone
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To the east of this subduction zone, the Macran
accretionary obduction zone, composed of the Mes-
ozoic ophiolites, is developed. Geotectonically,
these elongated belts mark the most intense zone,
corresponding to the once vast absorbed space of the
Neotethys Ocean. The northern boundary of the Ira-
nian lithospheric plate is less contrasting. It reflects
the process of less significant phenomena associated
with tectonic collision, an important characteristic of
terrane tectonics. In the west of the Iranian Plate, its
elongated belts discordantly touch the structures of
the Caucasian belt (Figure 5). According to the satel-
lite-derived gravity map (Figure 6), the Eurasian
Plate is sharply separated from the Iranian Plate by
increased values of the gravity field within a vast
belt stretching from the Lesser Caucasus to the Ko-
pet-Dagh. In the western part, between the Black
Sea and Caspian basins to the north of the Lesser
Caucasus back island arc, the submerged belt of the
Transcaucasian massif is developed with marks with
reduced field values, and to the north of it — the
folded structure of the Greater Caucasus with sharp-
ly increased marks of the gravity field values. Thus,

40"
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the Eurasian Plate in the study area is characterized
by sharp indicators of changes in gravity compared
to the adjacent lithospheric plates.

The AZ magnetic map (Figure 7) clearly shows
the dominant striped nature of the magnetic zones
distribution, which partially levels out the structural
plan of the region (Figure 5). Nevertheless, each of
the three lithospheric plates (Eurasian, Iranian, and
Arabian) has a specific distribution of magnetization
indices in the form (topology) and the AZ ampli-
tudes.

The Eurasian Plate differs sharply from the
Iranian and Arabian plates in its striped spatial na-
ture and in the contrast and intensity of the magnetic
amplitudes. Unlike the gravity distribution stripes,
the magnetic field stripes are not directly associated
with the structural belts or stable zones that pass near
them. Nevertheless, it should be noted that the AZ
amplitudes differ within the western part of the
Eurasian Plate, where the folded belts of the Cauca-
sus are developed, from the eastern — Transcaspian
part of the plate, where the epi-Hercynian stable
plateau of the Turanian belt dominates.
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Fig. 6. Gravity satellite-derived map with the main tectonic elements. The bold red lines designate the plates” bound-
aries (based on Alavi, 1994; Zakariadze et al., 2007; Moghadam and Stern, 2014; Motaghi et al., 2015; Mattei et al.,
2017; Eppelbaum et al., 2018; Malekzade, 2018; Bagheri and Gol, 2020; Trifonov et al., 2020; Eppelbaum et al.,

2021, 2024b), and the white lines — the land-sea boundaries.
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Fig. 7. AZ magnetic map (recalculated to 2.5 km above the Earth’s surface) with the main tectonic elements. The bold
red lines designate the plates’ boundaries (based on Alavi, 1994; Zakariadze et al., 2007; Moghadam and Stern, 2014;
Motaghi et al., 2015; Mattei et al., 2017; Eppelbaum et al., 2018; Malekzade, 2018; Bagheri and Gol, 2020; Trifonov
et al., 2020; Eppelbaum et al., 2021, 2024b), and the blue lines — the land-sea boundaries

The Iranian lithospheric plate is characterized
by a strident discordance of the junction of magneti-
zation zones in the northern boundary (with the Eur-
asian Plate) and in the south (with the Arabian Plate)
regarding the magnetic pattern. This peculiarity is of
fundamental importance since both boundaries under
consideration are zones of absorption for the Neo-
tethys oceanic structures between Eurasia and
Gondwana. On the other hand, the western part of
the Iranian Plate differs from its eastern part by the
AZ pattern due to tectonic and geodynamic differ-
ences in the region and the lithospheric plate itself.

The Arabian lithospheric plate differs signifi-
cantly from the Eurasian and Iranian plates in terms
of its high homogeneity and stability. The banded
nature of the distribution of magnetic field zones is
practically not manifested here, and the AZ ampli-
tude fluctuates near the zero line.

Regional topography data also proved highly in-
formative and productive in structural and geodynam-
ic terms (Figure 8). A clear contrast was revealed at
the boundary of the Arabian and Iranian lithospheric

plates — the central subduction zone of the Neotethys
Ocean. In addition, the topography map indicates the
boundary of the northern Iranian Plate.

3.3. South Caspian Basin

The comprehensive seismic data suggest a fun-
damental compositional difference between the crust
of the South Caspian Basin (SCB) and the surround-
ing region (Mangino and Priestley, 1998). The SCB
has been sufficiently studied structurally and geody-
namically based on drilling data, seismic profiling,
gravity, thermal, magnetic, and paleomagnetic data,
and remote sensing (['ynueB u ap., 2009; Kadirov et
al., 2015, 2024; Abdullayev et al., 2017, 2024,
Alizadeh et al., 2024).

As a result, a structural-tectonic map was com-
piled (Artyushkov, 2007; Abdullayev et al., 2017),
where the age and geodynamic type of various SCB
zones were clearly defined. In this paper, this map
was generally used as a basis (Figure 9) but slightly
modified by incorporating data from adjacent areas
of Turkmenistan and the eastern SCB area (JIconoB
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u ap., 2010; Nouri et al., 2024) and the latest geody-
namic data based on GPS analysis (Kadirov et al.,
2024). The presented structural-tectonic map (Figure
9) effectively reflects the deep structure of the SCB
and its adjacent areas. According to the distribution
of the thickness of the sedimentary cover, the differ-
ence between the SCB and the North Caspian Basin,
which belong to tectonic zones of different ages, is
sharply manifested. The first is part of the Alpine-
Himalayan belt, and the second is the epi-Hercynian
Scythian-Turanian belt. The SCB basin is sharply
separated from the Hercynides and the adjacent Al-
pine structures by a system of deep faults. All this is
emphasized by the anomalously high thickness of
the SCB sedimentary layer, reaching a maximum
(28.5 km) near the Absheron ridge. It is the bounda-
ry structure between the Hercynides and the Alpines
(Xawmn, 2005). The structural map indicates that the
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arcuately curved zone of high sedimentary rock
thicknesses suggests a thrust of the space of its high-
est thicknesses under the Absheron Ridge fault sys-
tem. The fault-displaced Jurassic trough system
(Artyushkov, 2007; Abdullayev et al., 2017) con-
firms this tectonic-geodynamic model. The dis-
placed southeastern part of the trough is not so con-
trasting geodynamically, and the thickness of the
sedimentary layer here is 8-10 km less than in the
north.

The eastern part of the SCB is characterized by
sharply reduced sedimentary layer thicknesses, up to
8 km near the Caspian coastline. According to the
distribution of isopachs, the basin itself forms a plat-
eau, which is why it was called TST—Turkmenian
Structural Terrace. Near the coastline (Figure 9), this
terrace gives way to the GOS—Gorgan' dag—
Okarem Step scarp (JIeoHoB u ap., 2010).
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Fig. 8. Topography-bathymetric map with the main tectonic elements. The bold red lines designate the plates’ boundaries (based on
Alavi, 1994; Zakariadze et al., 2007; Moghadam and Stern, 2014; Motaghi et al., 2015; Mattei et al., 2017; Eppelbaum et al., 2018;
Malekzade, 2018; Bagheri and Gol, 2020; Trifonov et al., 2020; Eppelbaum et al., 2021, 2024b), and the white lines — the land-sea
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(1) shear zones, (2) Jurassic rift zone, (3) thrust and underthrust zones, (4) direction of strike-slip displacement, (5)

clockwise rotation of blocks.

Al, Alborz Mts, GC, Greater Caucasian belt, GOS, Gorgan’dag — Okerem Step, KD, Kopet-Dagh Mts, LC, Lesser
Caucasus, TCM, Transcaucasian Massif, TI, Talysh zone, TST, Turkmenian Structural Terrace. The black lines show

boundaries between the land and sea

The distribution of the thickness of the sedimen-
tary cover and fault systems indicates the geodynam-
ic nature that created the complex structure of the
SCB. The data suggests a clockwise rotation of the
western part of this sedimentary basin. A more de-
tailed analysis of this cartographically recorded phe-
nomenon requires geophysical materials since seis-
mic profiling and GPS analyses have been well-
studied in this area (Kadirov et al., 2024).

The data from the gravity anomaly studies were
used for the structural-geodynamic analysis of the
SCB. First, the Bouguer gravity anomaly map is
considered (Figure 10). It indicates the difference
between the SCB and the adjacent structures of the
Alpine-Himalayan belt and the epi-Hercynian Tura-
nian belt. The Bouguer anomalies within the Alpine

belt are characterized mainly by negative values
(Kadirov and Gadirov, 2014; Kadirov et al., 2023).

At the same time, shallow values from -120 to -
200 mGal are concentrated on the boundary of the
Eurasian and Iranian lithospheric plates. Somewhat
less extreme (from -100 to -120) are the negative
Bouguer anomalies on the boundary between the Al-
pines of the Absheron Ridge and the Hercynides of
the Turanian belt. The maximum values of the
Bouguer anomalies (from about +40 to values over
+60 mGal) are widely developed in the Kara-Bugaz
arch of the Hercynides. In the Alpines, anomalies of
this kind are created only to the west of the SCB —
near the fault zone on the border with the Talysh up-
lift (e.g., Kagupos, 2000).
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Fig. 10. A generalized Bouguer gravity map for the SCB and surrounding regions with the tectonic features (supple-
mented after Kagupos, 2000; Kadirov et al., 2023). (1) interplate faults, (2) intraplate faults, (3) SCB contour. Al, Al-

borz Mts, GC, Greater Caucasian belt, GOS, Gorgan’da,

g — Okerem Step, KD, Kopet-Dagh Mts, LC, Lesser Cauca-

sus, TCM, Transcaucasian Massif, Tl, Talysh zone, TST, Turkmenian Structural Terrace. The black lines show the

boundaries between the land and sea

The SCB differs from the adjacent Alpines by
transitional values of the Bouguer anomalies, about
-50 to +20 mGal. At the same time, the eastern sec-
tion with reduced thicknesses of the sedimentary
layer — TST (Turkmenian Structural Terrace) — is
generally characterized by the most stable regime of
Bouguer anomalies with values near the zero line.
To the east of the transition of the Caspian Sea to the
Kopet-Dag Alpine system, the Bouguer anomalies
record the GOS tectonic scarp (Figure 10).

The calculated AZ magnetic map on 2.5 km
above the sea level implies an expressed correlation
between the significant negative magnetic anomaly
and the location of most mud volcanoes in the South
Caspian Basin (Eppelbaum, 2024). A preliminary
analysis of this anomaly reveals its profound nature
(extending dozens of kilometers). This indicates that
mud volcanism is associated with the deep processes
in the Earth’s crust and lithosphere (possibly with
the Iranian Plate pressure).
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Notably, the geodynamic clockwise rotation of
the SCB can be detected in the bathymetry map
(Figure 11) and the map of the strike angles (Figure
12) calculated from the satellite-derived gravity data
using the methodology presented in Kloko¢nik et al.
(2014).

3.4. Geodynamic aspects of the ancient hom-
inin dispersal from Eastern Africa to the Levant
and South Caspian Basin boundaries

The modern geodynamics of the Middle East
and the Caucasus (within the region under study) is
significantly influenced by various processes from
past geological periods. In the late Cenozoic era,
they determined the settlement process of the most
ancient hominids (Figure 13). The presence of the
Caucasian and Levant areas isolated from each oth-
er, along with the remote East African region,
clearly links the confinement of the habitats of the
most ancient hominids with the basin factor and
with active geodynamics, which influenced the de-
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velopment of optimal landscapes and ecosystems in
these areas (Eppelbaum and Katz, 2021). The
paleogeographic map indicates that the Levant and
Caucasian regions, where the most ancient homi-
nids are found, are closely associated with the vast
Neotethys-Mediterranean and Paratethys basins.

The advance of ancient hominids from the distant
East African range mostly coincided with the com-
pletion of the Akchagylian hydrospheric maximum
(Eppelbaum and Katz, 2021, 2024), which mani-
fested itself to the greatest extent in both the Levant
and Caspian basins.
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Fig. 13. Paleogeographic-anthropological map of the ancient man dispersal (based on the modern topography map) from
Eastern Africa to the Levantine Corridor and the South Caspian Basin and Caucasus.

(1) ancient hominin sites of 3.3 — 1.85 Ma, (2) reconstructed ancient hominin’s way from Africa to Eurasia (revised and sup-
plemented after Eppelbaum and Katz, 2024).

The age (in Ma) of anthropological sites is taken from: Nyayanga (3.03-2.58, Plummer et al., 2023), Lomekwi (3.3, Harmand
et al., 2015), Koobi Fora (2.1-1.6, Grine et al., 2019), Omo (2.4-2.3, McDougall et al., 2008), Hadar (2.4-2.3, Johanson,
2017), Kada Gona (2.6-2.0, Semaw et al., 2005), Mille-Logia (2.42-2.1, Alemseged et al., 2020), Zihor (1.95-1.78, Larrasoa-
fia et al., 2020), Zarqa (2.5-1.95, Scardia et al., 2019), ‘Ubeidiya (1.6-2.6, Eppelbaum and Katz, 2024), Kovandzhilar (2.0-
1.7, Oxepenses u map., 2020), Azykh (2.1-1.9, Veliyev et al., 2010), Karahach (1.85-1.78, Bensiea, 2020), Dmanisi (1.85-
1.77, Lordkipanidze et al., 2007), Rubas-1 (2.2-2.3, Jlepessiako u ap., 2015), Mukhkai (2.1-1.77, Amupxanos, 2020), Ker-
mek (2.1-1.95, IlenuHckwuid, 2021).
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The hydrospheric phenomena of these two basins
were associated with their location near the Earth’s
critical latitude of 35°, which separated the zones of
conjugate deformation of the ellipsoid of rotation and
the development of the extended estuaries of the Volga
and Nile rivers. On the other hand, the South Caspian
and Levant basins (as shown in Figure 1) were located
near different zones of the deep mantle rotating struc-
ture, whose active geodynamics influenced the troughs
of the South Caspian, Levant, and related structures.

4. Discussion

The simplified geodynamic scheme (Figure 14)
indicates the complex interaction of the MRCS, Irani-
an Plate, and SCB. The essence of this scheme is to
display that the counterclockwise MRCS rotation
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caused a northward displacement of the complex-
constructed western part of the Iranian Plate, which,
in turn, caused the SCB clockwise rotation. An essen-
tial factor is the decrease of the corresponding rota-
tion and displacement velocities. In the MRCS con-
tour and its interaction with the Iranian Plate, the GPS
velocity consists of 10-20 mm/year (Figure 1), in the
western part of the Iranian Plate, this northward ve-
locity consists of 8-14 mm/year, and finally, SCB
clockwise rotation is about 3-5 mm/year (Figure 1). It
can be explained by the simple physical law of de-
creasing movement impulse by transferring from one
target to another. This ensemble interaction includes
an influence of the Earth’s critical northern latitude of
35° and the Ural-African tectonic step (zone between
the positive and negative geoid anomalies) (Figure 3).
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Fig. 14. Simplified geodynamic scheme of the area under study.
(1) main interplate faults, (2) main intraplate faults, (3) a distal part of the Mesozoic Terrane Belt, (4)
averaged position of the Ural-African tectonic step, (5) high-magnitude seismogenic zone in Eastern
Turkey (February 06, 2023), (6) average projection of the mantle rotating counterclockwise structure,
(7) tectonic movements: (a) rotation, (b) north and north-northeast displacement. Numbers in circles:
1 — mantle rotating counterclockwise structure, 2 — Iranian Plate, 3 — South Caspian Basin. SCB,
South Caspian Basin, SF, Sinai Fault; DST, Dead Sea Transform; OF, Owen Fault
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The geophysical evidence to discover the oce-
anic crust in the Easternmost Mediterranean is
based on a comprehensive analysis of seismic,
gravitational, magnetic, and thermal data (Ben-
Avraham et al., 2002). The most significant evi-
dence was the absence of a granite crustal layer in
the Easternmost Mediterranean (approximately 40-
80 km from the Israeli coast), a very low thermal
regime (15-30 mW/m?), and crustal (basaltic)
blocks with reverse magnetization. It should be
noted that seismic, magnetic, and gravity data anal-
ysis and advanced 3D magnetic-gravity modeling
were carried out simultaneously on three intersect-
ing profiles. This work laid the foundations for the
later discovery of the oldest block of oceanic crust
(see Kiama block location in Figures 1 and 2).

From the conventional point of view, the age of
oceanic crust blocks should not exceed 160-180 mil-
lion years (Wilson, 1966). Constant subduction ex-
plained this regularity, lowering oceanic crust blocks
into the upper mantle with subsequent absorption of
these blocks by the hot mantle. However, this gen-
eral pattern, given the complexity of the structure of
the Earth’s crust, is not always observed. Several
authors (e.g., Stampfli and Borel, 2002; Le Pichon et
al., 2019; Tugend et al., 2019) earlier postulated the
Permian age of the Eastern Mediterranean oceanic
crust (one of the most significant factors is the very
low heat flow in the region under study). A compre-
hensive geological-geophysical analysis conducted
by Eppelbaum et al. (2014); Eppelbaum and Katz,
2015) showed that the identified block of oceanic
crust (Figure 1) corresponds to the Kiama paleo-
magnetic hyperzone (~255-308 Ma, Upper-Lower
Permian and Upper Carboniferous). We believe this
oceanic block formed no more than 285 million
years ago (Permian) north of the modern Persian
Gulf. The depth of this block is 10-11 km, and its
total volume is about 120,000 km® (Eppelbaum et
al., 2023). It was then displaced along the transform
faults to its current position, which has remained in
place for more than 120 million years. Even the ge-
ometric location of this block within the Easternmost
Mediterranean indicates its discordant position with
the surrounding structures — the Anatolian Plate and
the Mesozoic Terrane Belt. However, why was this
block of oceanic crust not subducted? We proposed
that the subduction is disallowed by the MRCS in-
fluence, whose counterclockwise rotation prevented
this block from sinking into the upper mantle and
preserved it until today.

Special attention is drawn to the anomalous bi-
ogeographic indicators (e.g., Arkell, 1956; James
and Wynd, 1965; Makpuauun u ap., 1968; Anuzane,
1972; Anmuzane u np., 1983; Feldman, 1987; Hirsch,
1988; Cooper, 1989; Kazmer, 1993; Hall et al.,
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2005); particularly shell remains of giant brachio-
pods Septirhynchia—Somalirhynchia (see review
in Eppelbaum et al., 2021) and Mediterranean bra-
chiopods Pygope (see review in Eppelbaum et al.,
2024b). Based on the analysis of numerous sources,
three paleobiogeographical provinces were selected
(Figure 4): (1) Boreal (Eurasian shelf), (2) Mediter-
ranean (Mediterranean Basin), and (3) Ethiopian
(Eastern Africa and Southern Arabia). The con-
structed paleobiogeographical map (Figure 4) shows
the phenomenon (indicated by the red arrow rotating
counterclockwise) of the geodynamic transfer of
tectonic blocks with the remains of the Ethiopian
fauna from the present position of the Persian Gulf
to the Levant up to the Egyptian Eastern Desert.
This fact demonstrates the counterclockwise move-
ment of the eastern and central parts of near-surface
projections of the anomalous deep structure in the
Jurassic and Early Cretaceous periods.

Thus, the foreland sediments of Northern Ara-
bia and Eastern Nubia are tectonically discordantly
connected to the allochthonous Mesozoic Terrane
Belt, which rotated counterclockwise in the direction
of the paleocontinent Gondwana. This geodynamic
feature makes it possible for the first time to explain
the uniqueness of the biogeographically anomalous
zone of terrane block attachment to the Gondwana
paleocontinent in the Levantine phase of tectonic
activity (Eppelbaum and Katz, 2015). To the north
of this belt, within the marginal oceanic zone (along
transform arc faults), an allochthonous block with
the Kiama paleomagnetic hyperzone moved west to
the current Levantine basin (Figure 4).

The multistatistical map transformed from the
satellite-derived gravity field (Figure 2) highlights
the critical role of the applied methodology for iden-
tifying the critical properties of deep regional geo-
dynamics. The marginal plates of the northern part
of Central Gondwana — Iranian, Sinai, and Aegean-
Anatolian — are associated with collisional geody-
namics. Here, a thick eastern (Arabian-lIranian) sec-
tor is developed with a complete absorption of the
Neotethys oceanic crust with thickening of the crust
and mantle lithosphere in the subduction zone (Ver-
gés et al., 2011; Teknik et al., 2019; Corchete,
2025). In the western (Aegean-Anatolian-Sinai) sec-
tor, there is a zone of incomplete subduction with
anomalously low values of the crustal and mantle
lithosphere thicknesses, which is demonstrated both
by the drop in the values in Figure 2 and by seismic
data (e.g., Ben Avraham et al., 2002; Jimenes-Munt
et al., 2006). Between these two zones, there is a
protrusion of the Mesozoic Terrane Belt, penetrating
the zone of wedging out of the Alpine associations
of the Anatolian-Aegean and Iranian plates and man-
ifesting itself in anomalously high seismicity caused
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by the rotational geodynamics of the MRCS (Ep-
pelbaum et al., 2024a). A completely different type
of geodynamics is developed within Central Gond-
wana and its eastern segment on the boundary with
the Indian Plate. Here, according to the multistatisti-
cal analysis (Figure 2), the classical structures of
spreading geodynamics are recorded — a triple junc-
tion with the formation of the Arabian, Nubian, and
Somalian plates with an increase in the thickness of
the mantle lithosphere (Eppelbaum and Katz, 2017,
Eppelbaum et al., 2018, 2021) in the zones of ascend-
ing deep thermal inflow. The rift zones of the Red Sea
and the Gulf of Aden themselves are characterized by
reduced values of both the scale indicators in Figure 2
and the thickness of the crust and mantle lithosphere,
which is due to the rotational processes of deep geo-
dynamics (Eppelbaum et al., 2021).

Geophysical and hypsometric data (Figures 6-8)
supported the analysis of tectonic-structural features
of the studied region (see tectonic map in Figure 5).
First, it is necessary to consider the satellite-derived
gravity map recalculated to the Earth’s surface (Fig-
ure 6). According to the presented data, we have re-
vealed that the Iranian lithospheric plate manifests
itself as an independent, geodynamically most
stressed structure. This fact is prominently visible
along the southern and northern borders of this plate.

The developed maps (Figures 6-8) are structur-
ally consistent with the data of regional-tectonic
zoning (Zakariadze et al., 2007; Trifonov et al.,
2020; Malekzade, 2018; Eppelbaum et al., 2018) and
elements of geodynamics (Eppelbaum and Katz,
2017; Rashidi et al., 2022), partially shown in Fig-
ures 1-3. The last-mentioned figures are compared
with the satellite-derived gravity map (Figure 6),
indicating that between the continental platforms of
Eurasia and Gondwana, there is a tectonically unsta-
ble younger Alpine-Himalayan belt with increased
values of the gravity field indicators. At the same
time, each of the three lithospheric plates typologi-
cally differs in the gravity-structural characteristics
of the latitudinal belts. On the other hand, within the
lithospheric plates, the latitudinal indicators of gravi-
ty field changes are accompanied by the presence of
submeridional heterogeneities. They are manifested
in the meridian area of 50° eastern longitude, passing
through the Caspian and Persian Gulf basins. Here,
troughs are developed, marked by the reduced gravi-
tational anomaly values. Earlier, Eppelbaum and
Katz (2017) discovered this phenomenon in the sat-
ellite-derived gravity field of larger areas (long-pass
Gaussian-filtered gravity map). In subsequent work
(Eppelbaum et al., 2018), this zone with lowered
gravity field anomalies was compared with the geoid
map of the African-Arabian region (the geoid map
with the central tectonic units is shown in Figure 3).

It should be noted that the Ural-African geoid step
(Figures 1 and 3) is tectonically very active, and sys-
tems of deep faults are associated with it, producing
numerous graben-like structures (Eppelbaum et al.,
2024b) with the largest hydrocarbon deposits.

Regional geodynamic analysis, based on Fig-
ures 1-4 and examination of Alavi (1994), Ben-
Avraham et al. (2002), Zakariadze et al. (2007),
Moghadam and Stern (2014), Motaghi et al. (2015),
Eppelbaum et al. (2018), Khorrami et al. (2019),
Eppelbaum et al. (2021, 2024b), Mattei et al. (2017),
Malekzade (2018), Bagheri and Gol (2020), Tri-
fonov et al. (2020), indicates the intricate interaction
of the lithospheric slabs in the region. The MRCS’
eastern branch slab rotation initiates a northward
movement of the Iranian Plate. On the other hand,
the north (north-north-east) displacement of the Ira-
nian Plate caused a clockwise rotation of the South
Caspian Basin (Eppelbaum et al., 2025). The rota-
tion and displacement of the lithospheric blocks
caused by the above factors are (along with other
geodynamic causes) sources of the seismological
hazard in the region under consideration. Particular-
ly illustrative are the two recent catastrophic earth-
guakes in eastern Turkey on 06.02.2023, where the
long-term accumulated stress (e.g., Tselentis and
Drakopoulos, 1990; Nalbant et al., 2002; Sengor et
al., 2005) from a rotating deep structure (Eppelbaum
et al., 2024a), along with other tectonic factors, re-
sulted in a strong seismological shock.

The Iranian lithospheric plate is discordantly at-
tached to the Eurasian Plate. Its narrowed western part
is composed of the Sanandaj-Sirjan magmatic belt,
marking a collisional suture in the absorption zone of
the once-vast Neotethys Ocean. The extended eastern
part of the Iranian Plate is characterized by significant-
ly lower values of the gravity field indicators since vast
massifs and blocks of continental crust dominate it.

The Arabian lithospheric plate is quite sharply
delimited from the Iranian Plate, since elevated gravi-
ty field values characterize the Mesozoic Terrane
Belt. To the south of this belt is a zone of decreasing
gravity field marks (Figure 6). To the southwest, there
is a stable zone of the Arabian Craton and Neoprote-
rozoic Belt characterized by gravity field anomalies
with average values. The increase in gravity field val-
ues in the extreme southwestern outskirts of the re-
gion is due to its proximity to the tectonically active
rift zone of the Red Sea. The gravity map (Figure 6)
coincides with the gravity transformation anomaly
(Figure 2) and the recent publication of Teknik
(2024), where the Iranian Plate is distinguished by
thickening of the Earth’s crust and lithosphere.

Analysis of the magnetic field (AZ) indicators
(Figure 7) shows a less contrasting but distinct pic-
ture of the differences between the identified litho-
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spheric plates. At the same time, the most significant
structural contrast is manifested with the Eurasian
lithospheric plate.

The topography data (Figure 8) and the gravity
field (Figure 6) contrast the structures of the Iranian
and Eurasian lithospheric plates. The topography map
(reflecting important geodynamic features) is unique to
study the relationships between the Arabian and Indian
plates. It demonstrates a significant geodynamic con-
trast in the Gulf of Oman zone (Figure 8). Above and
beyond, an analysis of numerous publications indicated
an increase in the Earth’s crust thickness (e.g., Teknik
et al., 2019; Mousavi and Fullea, 2020; Teknik, 2024),
and heightened thermal flow data (e.g., Goutorbe et al.,
2011; Mousavi and Fullea, 2020; Mousavi and Ar-
destani, 2023) within the Iranian Plate.

Our previous investigations (Eppelbaum and
Katz, 2017) indicate that in the post-Carboniferous,
an uplift of the Zagros zone as an isolated tectonic
feature of the Neotethys Ocean began to form. Geo-
dynamic indicators reflect the isolation of the Zagros
zone and suggest that it may have been a fragment of
the MTB in the southern segment of the Neotethys
Ocean (Vergés et al., 2011; Koshnaw et al., 2024).

The paper presents a historical-geodynamic analy-
sis of Gondwana, demonstrating that its differentiation
is linked to a submeridional fault system. Thus, the
disintegration of the supercontinent was accompanied
in parallel by an uneven process of closure (collision)
of the Neotethys Ocean. We distinguish the Western
Gondwana, where the remains of the oceanic crust —
the Mediterranean — have been preserved (partially

shown in Eppelbaum et al. (2014), Eppelbaum and
Katz (2017), and Eppelbaum et al. (2024a). To the east,
in Central Gondwana, on the boundary of the Arabian
and Iranian lithospheric plates, the oceanic crust of the
Neotethys was subducted. A narrow linear zone of the
South Iranian Plateau, a belt of magmatic and meta-
morphic rocks of the marginal subduction zone, has
remained from this process.

It was revealed that the bending arc of the Mes-
ozoic Terrane Belt, which deviates sharply after the
distal western end of the Iranian Plate to the south-
west up to the south of the Sinai Plate, is associated
with more ancient rotational movements along the
forming deep mantle structure (Eppelbaum et al.,
2021; 2024a). The collision of the Neotethys Ocean
in Central Gondwana occurred later, in the middle of
the Cenozoic, near the eastern branch of the deep
mantle structure projection, outside the zone of in-
fluence of its rotational movements.

A general distribution of paleomagnetic vectors
within the MRCS contour (mainly counterclockwise
rotation) and without it (clockwise and alternating
rotation) is shown in Eppelbaum et al. (2021,
20243a). A paleomagnetic direction map compiled for
Azerbaijan and some surrounding areas (Figure 15)
clearly shows the role of the MRCS, the Ural-
African step, and the western part of the Iranian
Plate in a complex form. The MRCS influence de-
clines paleomagnetic directions counterclockwise,
the African-Arabian step is an average boundary
line, and the Iranian Plate impact declines paleo-
magnetic vector clockwise.
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Fig. 15. Paleomagnetic-geodynamic scheme of the region at the boundary of the Iranian Plate and South Caspian Basin.
(1) lithospheric plate boundaries, (2) Ural-African step, (3) Earth’s critical latitude 35°, (4-10) paleomagnetic-geodynamical data: (4)
for Neogene, (5) for Paleogene, (6) for Upper Cretaceous, (7) for Lower Cretaceous, (8) for Jurassic, (9) supplemented after Issayeva

and Khalafli (2006), (10) modified after Mattei et al. (2019)
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The geodynamic clockwise rotation over a long
time must be reflected in the development of the
SCB’s bottom relief (see, for instance, Figure 11).
This map displays the SCB’s bottom relief rotation
clockwise. Interestingly, the map of strike angles
calculated by a complex transformation of the satel-
lite-derived gravity data also demonstrates a circular
vortex in the central part of the SCB (Figure 12). We
must note that the present rapid decrease of the Cas-
pian Sea’s level can be associated not only with
global warming and the diminution in the volume of
the Volga runoff but also with the active near-
surface tectonics in the sea caused by the instability
of the regional geodynamic interaction.

The region under study (the eastern part of Cen-
tral Gondwana and Eurasia) played an essential role
in ancient hominin dispersal (e.g., Lordkipanidze et
al., 2007; Veliyev et al., 2010; Scardia et al., 2019;
Plummer et al., 2023). The examination of the recent
geodynamics in the region indicates that the dissec-
tion of the coastal high plateau of the Eastern Medi-
terranean with the formation of optimal land land-
scapes for the habitation of ancient hominins began
after regression at the end of the Middle Gelasian
when the sea level dropped by more than 150 m
(Eppelbaum and Katz, 2024). This paleogeographic
effect had not previously been considered, which
prevented its use in developing an archaeological
research strategy. However, considering the diverse
and complex aspects of hominin dispersal from Af-
rica to Eurasia in this multifaceted region, the range
must be broader. The comprehensive study of the
Carmel area (northern coastal plain of Israel), dis-
placed in the main direction of the Levantine Corri-
dor (Figure 13) during the Pleistocene time, showed
that this area was flooded during the early dispersal
of hominins from Africa (Eppelbaum and Katz,
2021). We propose that the Levantine Corridor
emerged after the end of the Akchagylian transgres-
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AZ1000, baky, np. ®.Amuposa, 9
SMunucmepcmeso nayku u obpasosanus Asepbaiioxcanckoti Pecnybnuxu, Hncmumym 2eonozuu u 2eogusuxu Asepbaiioscan
AZ1073, baky, npocn. I /[»casuoa, 119
8TIpesuouym Hayuonanvnoii akademuu nayx Azepbaiioscana, Azepbaiiocan
Va. Ucmuenanuiiam, 30, baxy, AZ1001

Pe3rome. Bocrounast yacts LlentpansHoii 'onaBansl 1 EBpa3un npeactanser co00l TEKTOHUYECKH CIIOXKHBIH PErHoH, TAe B3an-
MOJICHCTBYET HECKOJBKO KPYIHBIX TEKTOHHYECKHX IUUT — EBpaswmiickas, AdpukaHckas, ApaBuiickas, OTeHcKo-AHATONHHCKAs,
Wpanckas u Cunaiickas. OZHAKO HEOCTATOYHO M3YYEHHS 3(PPEKTOB B3aMMOACHCTBHI TOJIBKO 3THX IUIHT. B IOTONHEHHE K 3TOMY
uHTepQeNCy 3/1ech BO3ACHCTBYIOT TaKkKe CIIELYIOMNe PerHOHAIbHbBIE TeOMHAMUYECKHe (paKTOPhl: MaHTHIHAS CTPYKTYpa, Bpala-
FOIIasACs MPOTHB YACOBOU CTpENKH, Ypano-AdpuKaHCKas aHOMAaIHsS Teouia U KpuTHieckas mupota 3emmn 35°. ['panuna EBpazus-
l'onnBana paszmensger 3anagHyro 4acTb — Orelcko-AHaTouicKyto UTy U Mesosoiickuit TeppeitnoBssiii [Tosc (MTII), cBsi3anHbIH
€O cpaBHUTENBHO MoJoabM Heonporeposolickum [ToscoMm, — 1 BocTouHyt0 yacTh — MpaHCKy!O IUTUTY, TeppEeHHBI KOTOPOIl SIBIISIOT-
cs1 pparMeHTaMu apxeicKo-paHHEPOTePO30HCKOro ApaBuiickoro kparona. Mpanckas murocdepHas IumTa, KIlo4eBas CTpPyKTypa Ha
rpanuie Mexay EBpasueil m ['oHnBaHOMN, HMeeT cylecTBEHHOE TEKTOHO-TeoAMHaMudeckoe BosaelcTsue Ha lOxHo-Kacnuiickuit
bacceitn (IOKB) u Ha BocTouHyro yacth MTII. Pa3zpaGoTaHbl HOBBIE TEKTOHMYECKAs, MarHUTHAs, CIIyTHHKOBAs TI'DaBHTAIMOHHAS
kapThl Mpanckoi mimTel. B reoguHaMndeckoM OTHOIIEHWM paccMaTpUBaeMble TEKTOHHYECKHE OOBEKTHI PACHOJIONKEHBI Hal IICH-
TPaJIbHOM M BOCTOYHON YACTSIMH BpallAIOMIENHCsl SJUIMITHUECKON MaHTHUIHOMN CTpyKTyphl. MpaHckas miauTa HaXOIUTCS HajJ BOCTOY-
HOMW TOTPaHNYHO-KPaeBO 30HOH BpalIaromIeiicss MAaHTHIHOW CTPYKTYPHI M TIOZ €€ BIMSHHUEM IepeMenIaeTcst Ha ceBep. DTO JBUKE-
HUE U CJIOKHas (Gopma 3amaaHoi yactu WpaHckoit mmmthl oOycnasnuBatoT Bpamienne KOKB mo gacosoii ctpenke. [IpeacraieH
KOMIIJIEKCHBIH FeO)lPIHaMI/I‘IeCKO-FeO(bPBH'—leCKHﬁ AHAJIN3 OCHOBHBIX TEKTOHUYECKUX CTPYKTYp pEruoHa U ux B3aHMOﬂel>’ICTBPIe MEX-
ny co06oit. OTIenbHO MOKa3aHO BIMSHHE HEJABHETO FEOJIUHAMHUYECKOTO COOBITHS — AKYarbUIbCKOTO THAPOC(HEPHOro MaKCUMyMa —
Ha MUT'palyio JPEBHUX J'IPO)ICI‘/’I. npOBe}IeHHblﬁ aHaJin3 UMECT BAXXHOC 3HAYCHUE U1 TIOHMUMaHUs POJIM CJIOKHOTO r€OAUMHAMHUYCCKOTI'0O
B3aMMOJICHCTBUS B IepexoaHOM 30He Mexxay EBpasueit u ['ongBaHoi.

Kntoueevie cnoea: manmuiinas cmpykmypa Bocmounozo Cpeduszemmomopes, Hpanckas aumocgepnas nauma, FOoicho-
Kacnutickuii 6acceiin, epanuya Egpazuu u I'ondeanvl, ceo0unamuyeckue spaujerue u cmeweHue
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MORKOZI QONDVANANIN SORQINDO VO AVRASIYADA
MUROKKOB GEODINAMIK QARSILIQLI TOSIRLORIN TOHLILi

Eppelbaum L.1?*, Katz Y.3, Qadirov F. 5, Quliyev i.°, Zvi Ben-Avraham'
1Tol-Oviv Universiteti, Doaqiq Elmlor Fakiiltasi, Geofizika Departamenti, Tal-Oviv, Israil
Ramat oviv, 6997801 : levap@tauex.tau.ac.il
2 Azarbaycan Doviat Neft va Sanaye Universiteti, Baki, Azarbaycan
AZ1010, Baki, Azadhq prosp., 20
3 Steinhardt adina Tabiat Tarixi Muzeyi va Milli Tadqiqat Markazi,
Tobiat Elmlori Fakiiltasi, Tal-Bviv Universiteti, Tal-Oviv, Israil
6997801, Tal Oviv
YAzarbaycan Elm va Tohsil Nazirliyinin Neft va Qaz Institutu, Baki, Azarbaycan
AZ1000, Balka, Fikrat ©Omirov prosp. 119
SAzarbaycan Respublikasinin EIm va Tahsil Nazirliyi, Geologiya va geofizika Institutu, Azarbaycan
AZ1073, Baki sah., H.Cavid pr., 119
Azarbaycan Milli Elmlor Akademiyasinin Rayasat Heyati, Azarbaycan
Istiglaliyyat kii¢, 30, Baki, AZ1001

Xiilasa. Morkozi Qondvana vo Avrasiyanin sorq hissasi bir ne¢o bdyiik tektonik plitolorin - Avrasiya, Afrika, Orabistan, Egey-
Anadolu, Iran va Sinay plitolorinin qarsiligh slageda oldugu, tektonik cohotdon miirakkob bir bolgadir. Qeyd edok ki, yalniz bu
plitolor arasindaki qarsiligh tesirlorin effektini dyronmok kifayot deyil. Bu interfeyso olavo olaraq, asagidaki regional geodinamik
amillor do movcuddur: saat oqrabinin oksi istigamotinds firlanan mantiya strukturu, Ural-Afrika geoid anomaliyas1 vo Yerin 35°
kritik eni dairasi. Avrasiya-Qondvana sorhadi, Egey-Anadolu plitasinin qorb hissasini, nisboton gonc Neoproterozoy qursagi ila
slagali Mezozoy Terreyn qursagini (MTB) va terreynlari, Arxey-Erken Proterozoya aid olan Orab kratonunun fragmentini ehtiva
edon Iran plitosinin serq hissesinden ayirir. Avrasiya ilo Qondvana arasindaki sorhodds esas struktur olan Iran litosfer plitesi Conubi
Xozor hovzosi (SCB) va Mezozoy Terreyn qursagmin (MTB) sorq hissosine ohomiyyoetli tektonik-geodinamik tosir gostorir. Iran
plitasinin yeni tektonik, maqnit vo peyk qravitasiya xaritalori hazirlanmigdir. Geodinamik baximdan nazarden kecirilon tektonik
obyektlor mantiya strukturunun markazi vo sorq hissasindon yuxarida yerlosir. iran plitosi firlanan mantiya strukturunun sorq sorhad-
marjinal zonasindan yuxarida yerlosir vo onun tosiri altinda simala dogru horoket edir. Bu horoket va Iran plitesinin qorb hissesinin
miirokkob formasi Conubi Xozor hovzosinin (SCB-nin) saat oqrabi istiqgamatindo donmaesino sobab olur. Moqalods bdlgonin osas
tektonik strukturlar1 vo onlarin qarsiliql olagolerinin hortorafli geodinamik-geofiziki tohlili toqdim olunur. Xiisusils, son geodinamik
hadisalorden biri olan Aggaqil hidrosferik maksimumunun qadim insan miqrasiyalarina tesiri ayrica arasdirilir. Apartlmis tohlillar,
Avrasiya ilo Qondvana arasinda yerloson kegid zonasinda bas veran miirakkab geodinamik qarsiliqh tesirleri anlamaq baximindan
miithiim shomiyyat dasty1r.

Acar sozlar: Sorqi Arahq donizinin mantiya qurulusu, Iran litosfer plitasi, Conubi Xozar hévzasi, Avrasiya-Qondvana sorhadi,
geodinamik firlanma va yerdayisma
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