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Abstract. The external zone of the western Greater Caucasus orogen, known as the Imereti Uplift Zone,
developed during the Late Alpine period in response to the convergence between the Arabian and Eurasian
plates. Seismic profile interpretation allowed us to create two structural cross-sections, which help to
analyze the geometry of fault-related folds associated with both thick- and thin-skinned structures. Seismic
profile and structural cross-sections show that the dominant structural styles of the compressional structures
are related to multiple detachments. Seismic data revealed the presence of thick-skinned fault-bend folds.
Thin-skinned fault-related folds above the basement thrust are represented by imbricate fault-bend and
fault-propagation folds. © 2025 Bull. Georg. Natl. Acad. Sci.

Keywords: Imereti Uplift Zone, seismic profile, thick-skinned structure, fault-related fold, fault-

propagation fold

Introduction

The geometry and kinematics of fault-related folds
are essential in geological processes, such as hyd-
rocarbon accumulation, structural evolution, and
earthquake assessment [1]. Fault-related folds form
hydrocarbon traps in many fold-and-thrust belts
[2]. Determining the deformation structural style of
fault-related folds is crucial for understanding the
petroleum prospectivity of structural plays. Seismic
profiles offer a unique method for enhancing our
understanding of the geometry and kinematics of
fault-related folds [1, 2].

The aim of the present paper is to demonstrate
the deformation style of the fault-related folds. In
this study, we examine fault-related folds through
the interaction between shallow and deep structures
using seismic profiles and two structural cross-
sections from the Okriba oil-bearing area in the
Imereti Uplift Zone (IUZ) (Fig. 1).

Geological setting. Our study area, the I[UZ, is one
of the most important oil-bearing regions in
western Georgia (Fig. 1). Several studies on the
stratigraphy and structure of this zone have been
conducted due to the scientific interest arising from
the presence of hydrocarbon deposits [4, 5].

© 2025 Bull. Georg. Natl. Acad. Sci.
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Fig. 1. Seismic profile and structural cross-section’s location geological map modified from Adamia et al. [3].
Abbreviations: GC-Greater Caucasus; LC-Lesser Caucasus; RFB-Rioni foreland basin; IUZ-Imereti uplift zone;

ATFTB-Achara-Trialeti fold-and-thrust belt.

The IUZ represents an external zone of the wes-
tern Greater Caucasus (GC) orogen, located in the
far-field zone of the Arabia-Eurasia collision sys-
tem. The TUZ and Dzirula massif (DM) break a
contiguous collisional foreland basin into discon-
nected basins, the Rioni basin to the west and the
Kura basin to the east. The outcrops within the stu-
dy area (Fig. 1) are dominated by the middle-upper
Jurassic siliciclastic rocks, igneous intrusions, vol-
canic and volcaniclastic rocks, and Cretaceous mi-
xed siliciclastic and carbonate rocks [3, 6-8]. The
Jurassic-Cretaceous strata of the IUZ area are
commonly >3-4 km thick and predominantly com-
posed of deep- and shallow-marine rocks [3, 6, 7].
The pre-Mesozoic basement of the IUZ comprises
Hercynian granitic-metamorphic rocks in its core,
overlain by Devonian to Carboniferous phyllites.
Most of the pre-Mesozoic basement is intruded by
granitoids and covered with Lower and Middle
Jurassic strata [3, 5, 8].

The anticlines within IUZ formed during the
inversion of the GC back-arc basin [3, 7, 8]. The

Bull. Georg. Natl. Acad. Sci., vol. 19(193), no. 2, 2025

contractional deformation in this external sector of
GC, based on the growth strata age and apatite
fission-track data from the surrounding Rioni and
Kura foreland basins began in the Middle Miocene
[9-12]. The present-day seismic activity of 1UZ,
unevenly distributed along the deformation front,
clusters along the south-vergent thrust faults across
onshore Georgia and exhibits especially strong
earthquake activity, recorded by both historical and
instrumental data, with dominantly compressional

fault plane solutions [13, 14].

Data and Method

Subsurface data mainly include near seismic profile
(Sog-19 — post-stack depth-migrated) and two
structural cross-sections (A-Al, B-BI) across the
IUZ (Figs. 2-4). Our field measurements and
observations facilitated the construction of the
geometry of the structures. Fault-related folding
and wedge thrust folding theories [1] were used in
the interpretation of the seismic profile (Sog-19)
(Fig. 2. A, B) and construction of the two structural
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cross-sections (A-Al, B-BI) (Figs. 3, 4). For the
interpretation of the seismic profile and constru-
ction of two structural cross-sections the Move

software was used.

Results

The post-stack depth-migrated seismic profile
(Sog-19) reveals both surface and subsurface
structures along the IUZ. Using the seismic data,
we identify fault-related folds in IUZ formed due to
the interaction between thick and thin-skinned
structures (Fig. 2). The following structural cross-
sections (A-Al and B-BI) provide a detailed
characterization of thesse structures based on the
seismic profile interpretation (Figs. 3, 4).

Seismic profile and structural cross-sections
show that the dominant structural styles of the
compressional structures are related to multiple
detachments. Thick-skinned structures comprise
fault-bend folds moving into the sedimentary
cover, mainly along lower Jurassic shales, which
that the
deformation to the south. Major basement-involved

form basement wedges transfer

thrusts produce first-order thick-skinned fault-bend
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folds, which move southward creating second-
order fault-related folds in the sedimentary cover
(Figs. 2-4). Preexisting basement-involved exten-
sional faults inverted during compressive defor-
mation produced basement-cored uplifts that trans-
ferred thick-skinned shortening southward onto the
thin-skinned structures detached above the base-
ment. The Chuneshi anticline is represented by an
imbricate fault-bend fold developed along a flat-
ramp detachment. The morphology of the Deda-
lauri anticline allows us to interpret it as a fault-
propagation fold detached above the early Jurassic
shales (Figs. 3, 4). The formation of compressional
structures is related to piggyback thrust sequences.

In summary, we suggest that the deformation
structural style of the IUZ is characterized by thick-
skinned fault-related folds, thin-skinned fault-
propagation, and imbricate fault-bend folds. Our
work suggests that upper crustal shortening is a
primary factor in the topographic uplift and crustal
thickening of the IUZ. The proposed structural
model indicates a relationship between thick- and
thin-skinned structures developed during Late
Alpine times. The structural style offers a promi-
sing geological setting for potential structural traps
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in the IUZ. The major structural trends are formed
by fault-bend and fault-propagation folds. The
potential productive reservoirs of the study area are
of the Middle Jurassic (Aalenian and Bajocian) age.
In the future, we hope that a petroleum indus-
try will drill a well in this zone taking into account
the results of our research, and that it will turn out

to be productive.

Conclusion

The IUZ was formed due to the interaction between
thick and thin-skinned structures. In the IUZ domi-
nant structural styles of the compressional struc-
tures are related to multiple detachments. From the
SSW to the NNE, the seismic profile and structural
cross-sections show: (1) basement-involved thrust
faults or thick-skinned fault-bend folds, and (2)
thin-skinned fault-related folds represented by
fault-propagation and imbricate fault-bend folds. A
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fault-propagation fold built on a detachment level
situated in the Early Jurassic shales. Imbricate
fault-bend folds formed over two detachment levels
which are connected to a ramp of a dip towards the
NNE indicating a displacement to the SSW.
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