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Seismicity of eastern Achara-Trialeti fold-and-thrust belt is presented in the paper. Data of about
400 earthquakes, with Mw>3.0 were used. It is shown that the distribution of earthquakes, both
laterally and vertically, completely coveres eastern Achara-Trialeti fold-and-thrust belt. 2-3D
models of earthquake distribution were created. Two main zones can be distinguished for vertical
section of earthquake distribution, earthquakes above and below the main detachment. Events
above the main detachment are associated with north- and south-vergent thrusts and are
concentrated in the backthrusts, forethrusts, and triangle zones. Earthquakes below the main
detachment could be related to the re-activation of normal faults in the basement. © 2020 Bull.

Georg. Natl. Acad. Sci.

Lesser Caucasus, Achara-Trialeti fold-and-thrust belt, seismicity

The Achara-Trialeti fold-and-thrust belt (ATFTB)
is located in the northern part of the active
collisional Lesser Caucasus (LC) orogen (Fig. 1).
It is extending from the Black Sea coast towards
Thilisi (360 km along strike and 65-45 km in
width). Eastward of Thbilisi it submerges under
Neogene Kura molasses [1-3]. Inversion of the
Achara-Trialeti extensional basin during late
Alpine time is associated with Arabia/Eurasia
convergence [4-6].

The present-day geometry of the ATFTB is
related to the northward thrusting of the
basement wedge and was developed during
Miocene [2, 5]. Recent GPS and earthquakes data
indicate that the ATFTB is tectonically fairly

active [7-9]. Three principal directions of active

faults compatible with the dominant near N-S
compressional stress produced by the Arabian/
Eurasia convergence have been distinguished in
the LC — longitudinal (WNW-ESE or W-E) and
two transversal, NE-SW and NW-SE. The first
group of so-called

structures having the

“Caucasian”  strike is  represented by
compressional structures — reverse faults, thrusts,
and fault-related folds [7].

Our study is focused on the eastern
ATFTB (Figs 1, 2). The main goal of the paper
is to analyze the distribution of seismicity,
and 3-D visualization of recent earthquakes

in the upper crust.

© 2020 Bull. Georg. Natl. Acad. Sci.
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Fig 2. Map of hypocentral distribution of about 400 (Mw>3.0) selected events of the eastern ATFTB and

surrounding area.

The sedimentary cover of the eastern ATFTB is
commonly >7 km thick and is represented by
Jurassic, Cretaceous, Paleogene and Neogene deep
marine, shallow marine and thick continental strata
[3, 4, 11]. The structure within the study area is
represented by W-E trending folds and north- and
south-vergent reverse-faults and thrusts [3, 11]. The
eastern ATFTB can be divided into three major

Bull. Georg. Natl. Acad. Sci., vol. 14, no. 4, 2020

structural trends (from south to north): (1) the
backthrust zone, (2) the forethrust zone, and (3)
triangle zone [5, 12].

Seismic activity of Georgia is confirmed by
existing earthquake information. The earthquake
catalog used includes both historical (up to 1990)

and instrumental (from 1900 to 2016)
earthquakes.
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Fig. 3. 3-D visualization of seismicity distribution within the eastern ATFTB (View from West-South).
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Fig. 4. Vertical sections (A-B, C-D) of seismicity across the eastern ATFTB.
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In the study area we have about 400 earthquakes
with Mw>3.0 and depth varying from 1 km to 20
km (Fig. 2). Strongest earthquakes in the area are
from historical data. From early instrumental
period Gori, 1920 earthquake (Mw=6.2), was the
most destructive [13]. Within study area 3-D model
of earthquakes distribution (Fig. 3) and two (A-B,
C-D), 2-D vertical sections (Fig. 4) were con-
structed. 3-D model of earthquakes distribution was
constructed using move software. 3-D visualization
of earthquake propagation and vertical profiles (A-
B, C-D) show that their lateral and vertical

propagation completely includes the eastern
ATFTB (Figs 3, 4).
On the wvertical sections of earthquake

distribution (A-B, C-D) two main zones can be
distinguished, earthquakes above and below the
main detachment (Fig. 4). Main detachment is
located between Mesozoic strata and Paleozoic

basement. Events above the main detachment are

392300035

associated with north- and south-vergent thrusts
and are concentrated in the backthrusts, forethrusts,
and triangle zones. Earthquakes below the main
detachment could be related to the re-activation of
normal faults in the basement (Fig. 4). It should be
noted, that most of the earthquakes focal
mechanisms within the study area are associated
with thrusts and reverse faults [9, 14].

Seismic occurrence below the main detachment
suggests that the pre-existing structure, developed
[2,5]

compressive deformation, controls the thickness of

during the Upper Miocene-Pleistocene

the seismogenic layer and the thick-skinned

tectonics.
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