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Our study is focused on the structural geometry of the outer Rioni foreland fold-and-thrust belt
disposed in western Georgia. The structural architecture of the outer Rioni foreland fold-and-thrust
belt has been interpreted using a seismic reflection profile. The interpreted seismic profile shows that
the compressional structures are represented by Tsaishi fault-propagation fold and duplexes. The
seismic profile reveals the occurrence of normal faults within the pre-orogenic sedimentary strata.
Normal faults are inherited from the Middle Jurassic-Paleogene and represented by four sets of
extensional faults separated by detachment levels. The origin of extensional faults is related to the
Jurassic-Paleogene evolution of the outer Greater Caucasus marginal basin. © 2023 Bull. Georg. Natl.

Acad. Sci.
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The Rioni foreland fold-and-thrust belt (RFFTB) is
one of the main oil-bearing and hydrothermal
provinces of the west Georgia [1,2]. Many
structural studies mainly based on seismic data,
were undertaken in the RFFTB during the past
decade. They were predominantly focused on the
study of compressional structures and kinematic
evolution of the RFFTB that are exposed on the

seismic lines [2-6]. To understand the evolution
of the extensional basin during the Jurassic-
Eocene time, we used a seismic reflection profile
from the outer RFFTB. In this paper, the
extensional faults identified in the seismic profile
reflect that these normal faults are related to four
extensional sets.

© 2023 Bull. Georg. Natl. Acad. Sci.


https://www.researchgate.net/profile/Istvan-Forizs

62

Victor Alania, Anzor Giorgadze, Tamar Beridze...

Scythian Platform
42%30'E
Caspian Sea
:] Late Miocene
Zz
<
"# [:] Middle Miocene
I:I Oligocene-Early Miocene
Cenozoic basins - Paleocene-Late Eocene
[ North Caucasus foreland basin —_a
[T Double flexural foreland basins 5% e
[ 4ras foreland basin Thrust |:| Late Cretaceous
Y '
Z - Early Cretaceous
=3
] z
e <
\ < :I Late Jurassic
<
\ |:] Middle Jurassic
R_] 5 \ R - Early Jurassic
A——a——u Thrust fault
KA - — &~ —~ Burial thrust
Z
an <—-—- Anticlinal axis
SFT< %
A S \_’\\ °E Seismic profile
- <
Dl an el di e s >
~< \\“\\L\C'S\A 0 10 km
< A e o P = e e - .
Poti TS SR e or ?OSamtredm B
T T T T
4I45E 42%0'E 4215E 42%0'E

Fig. 1. (A) Tectonic map of the Caucasus [3]. (B) Geological map of RFFTB and surrounding area [2-4].
Abbreviations: GC-Greater Caucasus, LC-Lesser Caucasus, RFFTB-Rioni foreland fold-and-thrust belt; IUZ-Imereti
uplift zone; ATFTB-Achara-Trialeti fold-and-thrust belt; KFFTB-Kura foreland fold-and-thrust belt; NCFFTB-
North Caucasus foreland fold-and-thrust belt; KB-Kuban Basin; TB-Terek Basin; AFB-Araks foreland basin; SSGC-
Southern Slope of Greater Caucasus; CSA-Chaladidi-Sagvamischao anticline; KVA-Kvaloni anticline; KA-Khobi
anticline; SA-Senaki anticline; NOA-Nokalakevi anticline; TSA-Tsaishi anticline; SHA- Sashurgaio anticline; ZUA-
Zugdidi anticline; STA-Satanjo anticline; SAA-Sarakoni anticline.

Geological Setting

Deformation of the Rioni foreland basin during the
late Alpine time was controlled by the action of two
opposing orogenic fronts, the Lesser Caucasus
retro-wedge to the south and the Greater Caucasus
pro-wedge to the north (Fig. 1A) [3,4]. North and
central parts of the Rioni foreland basin during the
Middle Miocene-Pleistocene time were deformed
and shortening is concentrated at the outer part of
the Greater Caucasus pro-wedge [4].

The RFFTB is a part of the Greater Caucasus
pro-wedge (Fig. 1B). Sedimentary infill of the
RFFTB (more than 7 km) consists of pre- and syn-
orogenic sequences [3,4] (Fig. 2). The pre-orogenic
sequences comprise Jurassic-Late Eocene shallow
and deep marine deposits [2,7,8]. The syn-orogenic
sequences are composed of the foreland basin
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(Oligocene-Early Miocene) and syn-tectonic strata
[4].

The main style of deformation within the thin-
skinned RFFTB is represented by a set of growth
fault-related folds, triangle zones, duplexes, and a
series of thrust-top basins [3]. The RFFTB system
consists of several major anticlines and is repre-
sented mainly by fault-propagation folds detached
along the basal thrust which soles within the Late
Jurassic evaporates [2-10]. Recent GPS and
earthquake data indicate that the RFFTB is still
tectonically active [11-13].

Data and Methods

Fault-related folding theories [14] were used in the
interpretation of the 2D time-migrated seismic
reflection profile (R-15) (Fig.3). The surface
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Fig. 2. Tectonostratigraphic chart of the Rioni basin and surrounding area [3].

geological information was obtained from the
1:100,000 scale geological map of the study area
[3] (Fig. 1B). For the interpretation of the 2D time-
migrated seismic profile and restored cross-
sections, the Move software was used.

Results

Seismic profile R-15 of the outer RFFTB illustrates
the overall geometry of the deep structure and the
main structural features. The interpretation
comprises five horizons: the top of the Late
Jurassic, the top of the Early Cretaceous, the top of
the Late Cretaceous, the top of the Oligocene, and
the top of the Miocene. The interpreted seismic
profile R-15 shows that the compressional
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structures are represented by south-vergent Tsaishi
anticline and south-vergent duplexes. The
formation of these structures is related to two
detachment levels and controls the kinematic
evolution of the outer RFFTB. Two detachment
levels that join on the termination of the duplexes
developed under the Tsaishi anticline are well-
observed on the interpreted seismic profile R-15
(Fig. 3). The interpreted seismic profile shows that
the Tsaishi anticline is a fault-propagation fold with
broken by thrust faults front limb. The back limb of
the Tsaishi anticline is complicated by back thrusts
(Fig. 3). The top section is represented by Tertiary,
Cretaceous, and Late Jurassic strata. The base of the
section is marked by the upper detachment, which
correlates to the evaporates of the Late Jurassic.
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Fig. 3. (A) Uninterpreted and (B) interpreted seismic reflection profile R-15. Location is shown in Figure 1B.
Abbreviations: E-M. J - Early-Middle Jurassic; Plio-Ple — Pliocene-Pleistocene.
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Fig. 4. Restored cross-section. Abbreviations: D1-D4 — Detachments.

The lower section is represented by duplexes and is
composed of Early-Middle Jurassic rocks (Fig.3).
Seismic profile R-15 (Fig.3) reveals the
occurrence of normal faults within the pre-orogenic
sedimentary strata. These faults are inherited from
the Middle Jurassic- Paleogene and are related to
several phases of extension. Figure 4 shows the
restored  cross-section the pre-orogenic
sedimentary sequences. Four sets of extensional
brittle faults are separated by detachment and
development within the Early-Middle Jurassic,
Early Cretaceous, Late Cretaceous, and Paleogene
strata (Figs. 3, 4). These normal faults define a
series of tilted blocks forming important half-
grabens. The normal faults bounding the different
tilted blocks may be related to several detachment

of
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horizons. Upper sets of extensional brittle faults
develop in late Jurassic-Paleogene strata separated
by a thin zone of ductile detachment. Seismic
profile R-15 indicates that most normal faults are
not re-activated during compressional deformation.
The origin of these extensional fault sets is related
to the evolution of the Greater Caucasus marginal
basin. A similar picture was established in the
western Kura foreland fold-and-thrust belt [15].

Conclusion

The interpretation results showed the following:

- The interpreted seismic profile shows that the
compressional structures are represented by
Tsaishi fault-propagation fold and duplexes.
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- The seismic profile reveals the occurrence of
normal faults within the pre-orogenic
sedimentary strata.

- Normal faults are inherited from the Middle
Jurassic-Paleogene and are represented by four
sets of extensional brittle faults that are
separated by detachment.
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