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Abstract

The study ofneotectonic processes in the Caucasus region, specifically in the Kartli Basin and
its adjacent orogenic zones at the junctions of the Greater and Lesser Caucasus, represents a
crucial aspect of modern tectonics and seismic hazard assessmentrddgarchfocuses on the
presence of high tectonic stress in the eastern segment of the Kartli Basin, as indicated by
contemporary geodetic data. These findings suggest that energy accumulation occurs in the
contact zone between the Kartli Basin and the Lesser amdGreater Caucasus during the
lateral displacement of the crust. The study encompasses a geomorphological and neotectonic
analysis of river terraces in the eastern segment of the Adjdi@aleti fold-thrust belt, as well

as a paleoseismic investigation tife frontal fault of the Greater Caucasus foldhrust belt

within the contact zone of the Kartli Basin.

In this research, we utilize alluvial terraces in the eastern segment of the Adjarealeti fold-
thrust belt to study paleogeography, landscape evolution, and neotectonic development.
Specifically, the identification and mapping of alluvial terraces in Tisi and its surrounding
areas were conducted based on analyzing aerial LIDAR data, clastic composition, and-paleo
flow directions. This analysis revealed three distinct types of alluvial strath terraces: a primary
set associated with the Mtkvari River ahtwo secondary sets formed by its western (right) and
eastern (left) tributaries. Seventeen different terrace levels have been identified in the region,
with elevations ranging from 10 to 690 meters above the preselay Mtkvari River level. We
hypothesiz that the terraces of the Mtkvari River have primarily formed due to the influence
of actively uplifting anticlines, as terraces are predominantly located within anticline
structures. Tectonically deformed terraces were observed in the northeastern segratthe
Adjara-Trialeti fold-thrust belt. Based on digital terrace models and paldow data, we
conclude that during the Quaternary period, the palefiow direction of the Mtkvari River

experienced, and likely continues to experience, migration from theortheast to the



southwest. This migration is driven by the active collision between the Adjafaialeti fold-
thrust belt and the Mtkvari fold-thrust belt, resulting in higher tectonic stress and
corresponding uplift in the northern zone of the eastern segment of the Adjafrialeti fold-

thrust belt compared to its southern part.

A paleoseismic investigation conducted near Thilisi, within the contact zone of the Greater
Caucasus foldhrust belt and the Kartli Basin, revealed evidence of recurrent surface faulting
along a lowangle north-dipping thrust fault. This fault is locatedwithin the south-verging
forelimb of an anticline, cuts through the upper soil layer, and is expressed at the surface.
Stratigraphic unit analysis and radiocarbon dating of terrestrial gastropod shells, allowed for
the identification of three surface defanation events caused by earthquakes. The ages of these
earthquakes range from approximately 40,000 to 3,000 years ago. These seismic events exhibit
varying slip magnitudes (ranging from 0.35 to ~3 meters), with a cumulative displacement of
6.5 £ 0.85 metes. Analysis of individual displacement events and recurrence intervals (open
intervals of 11,000, 25,000, and 3,000 years) demonstrated variability in thrust slip rates, which
may be related to the specific characteristics of the fault. This study providestructural and
geochronological model for future paleoseismic research on the frontal fault of the Greater

Caucasus, while also highlighting the seismic hazard challenges in the region.

The obtained results indicate that neotectonic activity in the region occurs on both peripheries
of the Kartli Basin, within the fold-thrust zones of both the Greater and Lesser Caucasus. This
research provides significant insights into the neotectonic dynamics of the Caucasus region
and establishes a foundation for seismic hazard assessment and the prediction oftéomg

geodynamc processes.

Key Words Tectonic geomorphology, neotectonics, fluvial terraces, paleoseismology,-fold

thrust belts
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