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Alborz, Talesh, and the Greater - Lesser Caucasus belts, as well as the depositional basins of the South Caspian,
Moghan-Kura, and Central Iran, is fundamentally linked to this event. In addition to producing significant structural
and tectonic changes at the regional scale, this collision led to major transformations in depositional patterns and in
the evolution of back-arc and foreland basins. Among the most prominent indicators of this transition are the
unconformities recorded in stratigraphic successions. These unconformities reflect processes such as pulsed uplift,
abrupt changes in depositional regimes, variations in sedimentation rate, the influx of large volumes of clastic
material, and short- to long-term interruptions in sedimentation. Numerous lines of evidence and previous
investigations in the Zagros, Alborz, Talesh, and Caucasus belts show that the timing and characteristics of these
unconformities are asynchronous and directly tied to the local dynamic of the orogenic belt. In the Moghan and South
Caspian basins, the transition from deep-marine deposits to deltaic and continental units is accompanied by a marked
increase in sedimentation rate, and the appearance of regional unconformities attests to the onset of the collisional
phase and the associated mountain building. Correlation of unconformities across structural-sedimentary domains
indicates that although the precise timing of events may differ slightly, a general pattern of progressively intensifying
orogeny from the Eocene—Oligocene toward the Middle Miocene, and its culmination in the Pliocene—Quaternary, is
evident throughout these mountain belts in association with the closure of the Neo-Tethys Ocean.

Introduction

zone dynamics or slab rollback, and are characterized by rapid

The Arabia—Eurasia continental collision zone is one of the
largest and most active collisional regions on Earth and
represents the most significant tectonic event in the central
segment of the Alpine—Himalayan orogenic belt having
developed from the early Cenozoic to the present (Sengér and
Natal'in, 1996; Allen et al., 2011; Hatzfeld and Molnar, 2010).
The formation of fold and thrust belts such as the Zagros,
Alborz, Talesh, Greater and Lesser Caucasus, parts of Turkey,
as well as the sedimentary basin of the Caspian Sea and its
surroundings, represents the product of collision within former
and present foreland and back-arc basins (Berberian and King,
1981; Okay and Tuysuz, 1999; Allen et al., 2002; Agard et al.,
2005; Koshnaw et al., 2024).

One of the key characteristics of intercontinental
convergence is the development of back-arc basins and their
associated magmatic activity, which can serve as essential tools
for reconstructing the stages of tectonic evolution and
identifying the main phases of the Arabia—Eurasia collision.
These basins typically form as a result of changes in subduction-

subsidence, high sedimentation rates, and volcanic activity.
Magmatism in the basins north of the Urumieh—-Dokhtar arc in
Central Iran and the Alborz has been regarded by researchers as
a product of extensional processes within a back-arc basin. (e.g.
Delavari et al., 2020; Magni et al., 2014; Verdel et al., 2011;
Asiabanha and Foden, 2012).

Materials and Methods

The timing of magmatic activity and the unconformities
preserved in stratigraphic columns provide critical insights into
tectonic phases, stages of thrusting and uplift, abrupt changes in
depositional regimes, basin evolution, and evidence for
diachronous collision processes. When these temporal markers
are validated by geochronological data, they can be used to
constrain the precise timing of the onset and culmination of
collision and to reconstruct the tectonic evolution of the
orogenic belts. In this study, stratigraphic data from various
sectors of the collision zone—including the South Caspian,
Moghan, Caucasus, Talesh, Alborz, and Zagros—are examined.
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Particular emphasis is placed on validating the recorded
unconformities using absolute and thermochronological age
constraints, with the goal of determining the collision age in the
Moghan Basin. A multi-dataset approach that integrates
unconformity with isotopic geochronology enables the
construction of a refined temporal framework for collision
processes and their spatiotemporal variations across the
orogenic belts, highlighting the crucial role of back-arc basins
in preserving detailed records of key events. Such an integrative
approach allows identification of the critical timings of collision
initiation, peak orogenesis, and post-collisional stages, thereby
enabling a more accurate assessment of the relationships among
different segments of the collision zone.

Results and Discussion

The geology of different parts of the collision zone in
Cenozoic and particularly the stratigraphy, is reviewed (Fig. 1).
Multiple lines of evidence and previous investigations in the
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Zadeh et al., 2017; Francgois et al., 2014).

Conclusions
In this paper, the single-stage view of the Arabia—Eurasia
collision is replaced with a multi-stage model. The proposed
model suggests that the collision occurred in three major phases:
Initial collision during the Eocene—Oligocene (~40-23 Ma).
- Widespread deformation during the Early to Mid-Miocene
(~23-12 Ma).

Fig. 1. Stratigraphic columns of the back arc and foreland basins located in the central part of the Arabia—Eurasia collision zone. The information
presented in the stratigraphic columns includes stratigraphic data, unconformities, geochronology ages (radiometric and thermochronology ages)
in the Talesh region of Azerbaijan (Vincent et al., 2005; Alizadeh et al., 2016 ), Moghan basin (IFP, 1961; Amini, 2006; Lukoil, 2007; Alizadeh
Noudeh et al., 2024), Talesh region of Iran (Madanipour et al., 2013), NW Caucasus (Vincent et al., 2011; Vincent et al., 2016), SE Caucasus
(Avdeev and Niemi, 2011; Tye et al., 2022; Aghayeva et al., 2023), South Caspian Basin (Brunet et al., 2003), Alborz (Rezaeian et al., 2012), NW
Zagros (Homke et al., 2009 ; Berberian and King, 1981; Madanipour et al., 2024), SE Zagros (Gavillot et al., 2010; Hessami et al., 2001; Gholami
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- Rapid orogeny in the Late Miocene to present (~ 12 Ma to
present).

The proposed multi-stage model is capable of explaining the
spatio-temporal variations in the pattern of regional
unconformities and demonstrates that each segment of the
collision zone has experienced a unique tectonic history.
Furthermore, the regional correlation of similar unconformities
between collision-affected areas and adjacent regions (e.g., the
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Caucasus and the South Caspian Basin) may represent broader
tectonic phases. Accordingly, the onset of collision cannot be
regarded as a single instantaneous geodynamic event; rather, it
can be considered a cyclic sequence of events spanning millions
of years from the late Eocene to the Pliocene.

The overall conclusion is that a multi-dataset approach—
based on the analysis of unconformities, provenance, and both
isotopic and thermochronology dating in back-arc basins—can
provide a robust framework for constraining the timing of the
Arabia—Eurasia collision. This framework favors a series of
regional phases rather than a single unified collision age.
Existing studies emphasize that the timing of collision across
different segments of the Arabia—Eurasia collision zone is
multi-phase. Such an approach allows the collision history to be
interpreted not as a single moment in time but as a succession
of events, each expressed differently and at distinct times within
each region. Finally, it is recommended that future studies focus
on:
- Precise correlation of unconformities across multiple scales.
Further development of thermochronology datasets.
Integration of these data with thermal dating and subsidence
modeling in the basins.
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Fig. 9. Stratigraphic columns of the back arc and foreland basins located in the central part of the Arabia—Eurasia collision zone. The information
presented in the stratigraphic columns includes stratigraphic data, unconformities, geochronology ages (radiometric and thermochronological ages)
in the Talesh region of Azerbaijan (Vincent et al., 2005; Alizadeh et al., 2016 ), Moghan basin (IFP, 1961; Amini, 2006; Lukoil, 2007; Alizadeh
Noudeh et al., 2025), Talesh region of Iran (Madanipour et al., 2013), NW Caucasus (Vincent et al., 2011; Vincent et al., 2016), SE Caucasus
(Avdeev and Niemi 2011 ; Tye et al., 2022; Aghayeva et al., 2023), South Caspian Basin (Brunet et al., 2003), Alborz (Rezaeian et al., 2012), NW
Zagros (Homke et al., 2009 ; Berberian and King, 1981; Madanipour et al., 2024), SE Zagros (Gavillot,et al., 2010; Hessami et al., 2001; Gholami
Zadeh et al., 2017; Frangois et al., 2014)
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