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Abstract. Of the existing deformation structures identified by us within the Saburtalo syncline 

and Lisi anticline, small faults of latitudinal and meridional strike prevail, which by their 

kinematics correspond to upcast and downcast faults. Several gentle faults are noted across  the 

pitch of layers, which then pass into folded deformations. All these deformations point to the 

leading role of north-directed vectors of horizontal compression and at the same time, since 

their intensity increases to the east, it is thought to be caused by the dynamic influence of the 

Tbilisi meridional deep fault on a certain area. 
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INTRODUCTION 
 

Detection and study of small-amplitude tectonic deformations (folds, faults, various flex-

ural forms), having the size from several centimeters to several meters (3-5 mm), developed 

within other large structures, gives significant information about the general dynamo-kinematic 

development of the region. The formation of these structures is most often associated with se-

condary tectonic deformations. 

Important moment when assessing the nature of tectonic deformations is their spatial 

location and assessment of the intensity of manifestation of such structures on a certain area. At 

that, the structural-kinematic pattern and their parageneses must be taken into account. 

Natural deformations recorded in folded structures are infinitely diverse both in their tectonic 
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mechanism and in the genetic nature of the deforming forces. At the same time, the term "area 

of dynamic influence of faults" is understood as a part of the space surrounding the fault in all 

three dimensions, in which residual (plastic or rupture) elastic traces of deformations caused by 

the formation of the fault and movements along it are manifested (Sherman, Bornyakov, 

Buddo, 1982). The structures of small forms in stable or brittle rocks that are not significantly 

deformed, before the continuity is broken, are similar in nature to those observed during the 

destruction of brittle materials. 

 

METHODOLOGY 
 

Field works were carried out within the Saburtalo syncline and Lisi anticline: namely, on 

the disjunctive and plicative structures recorded in the naturally exposed valleys of the Vere 

River and its tributaries, as well as in the same area, artificially cut for constructions of 

different scales. As a result of a detailed structural analysis of the mentioned structures, which 

includes numerous measurements of bedding elements and determination of displacements 

amplitudes of the structures, the geometry and kinematics of the disjunctive and plicative 

structures were described in detail and identified. The exposures were photo illustrated and 

their locations were recorded on the structural and geological map using GPS. 

 

TECTONIC REVIEW 
 

The Saburtalo syncline and the Lisi anticline are one of the main plicative structures of 

the Tbilisi district. Having a generally latitudinal strike, they are located within the eastern 

subsidence of the Adjara-Trialeti folded zone and mainly of the Upper Eocene and Oligocene-

Lower Miocene rocks are composed (Fig.1). 

The Upper Eocene deposits in the adjacent to Tbilisi region are lithologically divided into 

two suites: the lower - Navtlughi and the upper – Tbilisi nummulitic suites. The Navtlughi suite 

is represented by dark-grey platy carbonate, weakly carbonated clays with rare sandstone inter-

layers. The thickness of the Navtlughi Suite varies from 50 to 260 m. Sometimes it reaches 400 

m (Devdariani, 1971). For example, in the section of the village Lisi its thickness is 150-170 m. 

The Tbilisi nummulitic suite conformably replaces the Navtlughi suite and is characterri-

zed by an abundance of clayey-marly rocks, Maikop-like clays. To the north of the Teleti ridge, 

the right bank of the Kura River, the nummulitic suite is represented by alternating packs (10-

100) of thick-layered coarse-grained sandstones (30-80). 

The thickness of the Tbilisi Numulitic Suite according to well sections is 900-1000 m. 

The Oligocene deposits within the studied region are considered as a thick series of lower 

molasses known as the Maikop Suite (Laliev, 1964). 

The thickness of rocks of the Middle and Upper Oligocene is 100-150 m. One of these 

sandstone packs is clearly visible along the Vake-Saburtalo road. 

In general, the Oligocene-Lower Miocene (Maikop suite) in the studied region is repre-

sented by coarse-grained quartz-arkosic and graywacke sandstones and carbonate and bitumi-

nized clays. 



 
 

Fig.1. Geological map of Tbilisi (Gamkrelidze, Tsamalashvili et al. (2008) based on Geological map by Papava, Devdariani, Ageev, 1971).  

Fig. 2A, 2B Fig. 2C, 2D 

Fig. 4 

Fig. 5 

Fig. 3 

Fig. 6A 

Fig. 6B 

Fig. 6C 
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Both of these above-mentioned folds plunge in an easterly direction and, gradually decreesing 

in size, plunge under the young deposits of the Sakaraulo horizon. Structurally, the Lisi anticline is 

built asymmetrically, its northern limb (50-60°) is steeper than the southern one (25-35°). The Sabur-

talo syncline has a generally symmetrical structure with inclination angles not exceeding 15-40°. 

The structural indicators of these folds are clearly visible in its central part along the meridian 

of Lake Lisi, here the limbs of the fold are clearly visible and further to the east there is a gradual 

undulation (submersion), which is reflected in the periclinal closure of the layers and the angles of 

incidence become gentle. The Saburtalo syncline, on the contrary, widens in the eastern direction 

and younger deposits appear in its fold. The meridional flow of the Kura River within Tbilisi (from 

the village Avchala to Ortachala) is the visual boundary of these folds plunging to the east. On the 

other hand, this section of the meridional flow of the Kura River is distinguished by a number of tec-

tonic factors. First of all, the so-called Tbilisi deep fault of meridional extension passes here, confirmed 

by both geological (Gamkrelidze et al., 2008) and geophysical (Gamkrelidze et al., 2008) data. At the 

same time, the last strong earthquake of 2022 with its epicenter in Tbilisi is timed to coincide with 

this deep fault. 

Field studies conducted by us within these two folds, along the entire extent, yielded interes-

ting results; many small-amplitude tectonic faults and folds were recorded. In addition to natural geo-

logical outcrops, this became possible due to the vigorous construction activity carried out within the 

city of Tbilisi. During the preparation of pits for the construction of houses, new geological sections 

were exposed, where many tectonic structures were recorded (Basheleishvili, Gabarashvili, 2022). 

In the river Vere gorge within the northern limb of the Mamadaviti anticline cross secondary 

structures are noted. Structures of similar origin are fixed further west in the area of village Tsveri 

(Fig. 2). 

Thus, on the southern limb of the Lisi anticline, many meridional faults were recorded along 

the entire seven-kilometer latitudinal segment, the amplitude of which does not exceed 2-3 m, in 

some cases, reaching 5-10 m. (Fig. 3). 

Within the southern slope of the Saburtalo syncline, both latitudinal and meridional faults are 

noted (Fig. 4, 5). In addition, in the trough of the western part of the syncline, several asymmetric 

folds with an inclination of the axial planes to the north accompanied by a fault of the same direction 

are recorded. 

As can be seen from the collected material, the intensity of small-amplitude fault structures in-

creases from west to east as they approach the so-called Tbilisi meridional deep fault and that suggests 

the existence of a zone of dynamic influence of this fault. In the immediate vicinity of the Kura River 

gorge of the periclinal part of the Lisi anticline closure, several small-amplitude faults and flexural 

bends of the immediate axial part of the fold are observed (Fig. 6). In addition, it should be noted that 

intense landslide processes developed during the construction of the road in 2022-2023 are confined 

to this part of the fold.  

 

 



Proceedings of Al. Janelidze Institute of Geology of Ivane Javakhishvili Tbilisi State University, № 136 
 

 

 

 

 

 

 
 

Fig. 2. Secondary structures in the river Vere valley. 
 

 

 

  
 

Fig. 3. Small-amplitude faults developed in the southern limb of the Lisi anticline. 
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Fig. 4. Small-amplitude faults and flexures developed in the southern limb of the Saburtalo syncline. 

 

  
 

Fig. 5. Small-amplitude fault and secondary fold structures developed in the core of the Saburtalo syncline. 
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Fig. 6. Small-amplitude faults developed at the periclinal termination of the Lisi anticline. 

 

CONCULISONS 
 

Thus, from the existing deformation structures, we have identified predominantly latitudinal 

and meridional strike faults, which by their kinematics correspond to upcast and downcast faults. 

Several gentle faults are noted across the pitch of layers, then passing into folded deformations. 

All these deformations indicate the leading role of north-directed vectors of horizontal 

compression and at the same time, since their intensity increases to the east, it is thought to be caused 

by the dynamic influence of the Tbilisi meridional deep fault on a certain area. 
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