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 4   (Zakharov, 2006).   . (Philip et al., 1989)    . (Mosar et al., 2010) ,     (10-12 / )      ,   –   (6-2 / )    (4-2 / ). Introduction Despite the creation of a universal theory of plate tectonics, in order to establish the causes of the deformation of the Earth’s crust and the mechanism of formation of tectonic structures, it is nece-ssary to continue their careful study at all levels of the structure of the Earth’s crust. Such studies in young fold belts imply the study of the nature of Late Alpine deformations of the Earth’s crust and genesis and the mechanism of the formation of completely different fold and fault structures, as well as the determination of the nature, direction and velocity of movement of the crust using detailed and regional structural analysis. It is in this aspect that we have analyzed  obtained and existing data on the nature and velocity of the newest (neotectonic) and recent horizontal and vertical movements of the Earth’s crust.   Stress vectors orientation and horizontal movements of the Earth’s crust The study of neotectonic stress conditions implies to establish the kinematics of different scale deformation structures on the basis of structural analysis (Gamkrelidze et al., 2013). The character of 
the horizontal movements and stress conditions of the Earth’s crust in the territory of Georgia has been investigated by means of detailed and regional structural analyses. Figure 1 shows the active faults and their kinematics, revealed with the help of regional structural analysis. Besides, in the same map we report the orientations of the sub-horizontal maximum compressive stress axis given by regional structural analysis and, in particular, on the basis of kinematics of different surface faults and major folds. On the map, the orientations of the sub-horizontal compressive stress axis of the second order are also plotted. They were ascertained by revealing the kinematics of small-scale faults, the 
jointing analysis, and minor folding. Besides, presumable directions of the Earth’s crust motion during the neotectonic stage proceeding from the regional structural analysis are also shown. The directions of the crust motion are in the first place determined on the basis of the folding character, in particular, in the western part of the region by the existence of the so-called transform folds, which show the northward motion of the Georgian block and the absence of such folds in the eastern part of the Caucasus, where the motion is directed to the NE (Gamkrelidze, Giorgobiani, 1985, 1990; Philip et al., 1989). According to a number of researchers, such a change in the direction of movement of the 
Earth’s crust is caused by the existence of Borjomi-Kazbegi left lateral slip. However, this opinion is disputed now and it is believed (Chelidze, 2018) that Main Trans-Caucasian fault should exist, but its trace should be different from the Borjomi-Kazbegi fault. It is parallel to the latter, but is located approximately 150-200 km to the East of it (Chelidze, 2018). Besides, the northward motion of the Georgian block and its subduction, together with Gagra-Java zone, under the Greater Caucasus 



  
17    Fig. 1. Stress vector orientations and horizontal movement of the Earth’s crust on the territory of Georgia at the neotectonic stage  (Gamkrelidze, Kuloshvili, 1998; Gamkrelidze et al., 2013)
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(continental subduction) established by the analysis of the nappe structures of the southern slope of the Greater Caucasus (P. Gamkrelidze, I. Gamkrelidze, 1977; Gamkrelidze, 1982, 1991). This is also vindicated by the analysis of GPS data (Caputo et al., 2000; Sokhadze et al, 2017). In addition to this, subduction indicates the presence of a north-inclined seismofocal zone in the Eastern Caucasus (Kro-potkin, Larionov, 1976; Khalilov et al.,1987; Mumladze et al., 2015; Cowgill et al., 2016). A special interest arose for the recent deformation of the Earth’s crust, as testified by the pre-sent seismic activity of the region. The seismicity was taken from the newest Catalogue of the Cau-casian Earthquakes, lately processed and specified by Georgian seismologists. In particular, we associated the seismic activity with the faults just on the basis of specific and careful earthquake-hypocenter determinations. Naturally, we connected the hypocenters with faults taking into account the position of the fault planes.  The recent kinematics of active faults, obtained from earthquake fault-plane solutions (Fig. 1), is similar on the whole to the picture of paleokinematics obtained for the neotectonic stage. But in the areas, which are situated between the major faults, more complicated stress fields are measured. The average neotectonic and Quaternary rates of displacement are calculated from the neo-tectonic and Quaternary vertical separation, horizontal throw of faults, and the time of their activity. 
The fault’s “degree of trustworthiness” was determined by the number of different geological and geo-physical signs of fault existence (Gamkrelidze et al., 1998). The more such signs are present, the 
higher degree of their trustworthiness is. Whereas the “degree of importance for seismic hazard 
assessment” was determined by summarizing such important fault parameters as the average rates of neotectonic and Quaternary displacement and level of seismic activity, that were obtained on the basis of as more as possible objective data (Gamkrelidze et al., 1998; Caputo etal., 2000). A regional GPS network in the Caucasus and a local GPS network in the Racha earthquake area, which consisted of 5 points (Fig. 1), were realized. Data of direct measurements confirmed the sup-posed directions of the horizontal movement of the Earth’s crust occurred during the neotectonic stage. Direct measurements give naturally a more detailed and precise picture of the movement (Prile-pin et al., 1998). In particular, the southernmost points within Georgia – Vani and Nichbisi – are moving to the NW and NE, respectively, at a relatively low velocity (4.5 ± 0.9 mm/year and 4.6 ± 0.9 mm/year, respectively). The meridional direction of movement under the influence of the Arabian plate that is characteristic of point Garni situated to the south (outside the country), is distorted within the Adjara-Trialeti folded zone because of the irregular horizontal compression. To the north, in the Racha earthquake area the GSP points of the local network are situated. Here, Khotevi and Sachkhere are moving accordingly to the NE and N with the rate 2.9 ± 2.1 mm/year and 4.2 ± 0.9 mm/year, respectively. On the contrary, Khuruti and Lesora are moving to the S and SW with the rate 6.9 ± 1.1 mm/year and 6.8 ± 1.2 mm/year, respectively. Therefore, it is obvious that the Georgian block (Dzirula sub-terrane) is moving to the north, whereas the northward of the Gagra-Java fault movement (within the fold system of the Greater Caucasus) changes in the opposite direction. This corroborates the opinion of continuing underthrusting of the Georgian block under the Greater Caucasus. It is interesting to note that Triep et al., (1995) also came to the same conclusion, on the 
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basis of the spatial location of aftershock epicenters and hypocenters, and of local mechanisms of the main shock and four larger aftershocks of the Racha earthquake. They gave two possible interpret-tations of the main underthrust fault (see Caputo et al. 2000).    Fig 2. The present continental subduction zone of the southern slope of the Greater Caucasus (according to Caputo et al., 2000)  All the above-mentioned data suggest a slightly new interpretation of the recent continental subduction zone along the southern slope of the Greater Caucasus. Apparently, the pre-Jurassic crys-talline basement undergoes the main underthrusting. Nevertheless, the sedimentary cover is also involved in this process and undergoes underthrusting along the Gagra-Java fault that was testified by GSP data. Comparatively, the fast northward motion of the Georgian block causes not only the underthrusting of the latter, but also that of the Gagra-Java zone (sub-terrane). At the same time, because of the block structure of the Georgian block, during such a move its separate blocks experienced differentiated movement (Gamkrelidze, 1969). This zone eastwards is completely over-lapped by nappes of the flysch zone. Here, besides the Gagra-Java zone, within the Kura depression, the molassic cover is detached from older sediments and shifted to the south along with the nappes of the Greater Caucasus (P.Gamkrelidze, I.Gamkrelidze, 1977) (Fig. 3).  As is shown in Figure, pre-Jurassic basement underwent underthrusting, but its sedimentary cover is also included in this process and subjected to underthrusting under the Gagra-Java zone, that is confirmed by GPS data. Besides, in western Georgia the Gagra-Java zone also suffered under-thrusting, which in the east is completely overlapped by nappes of Flysch zone, where along with them is detached the sedimentary cover of the Georgian block (P. Gamkrelidze, I. Gamkrelidze, 1977; 
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Gamkrelidze, 1991) (Fig. 3). Thus, it seems natural to share an opinion of Philip et al., (1989) that in Eastern Caucasus we have more mature stages of collision then in the Western one.      Fig. 3. Geological cross-section through the eastern part of Georgia. Stratigraphic signs in  the section: Q – Quaternary, N2ak+ap – Akchagilian and Apsheronian, Nm+p – Meotian and Pontian, N1s1+2  – Lower and Middle Sarmatian, N1s – Sarmatian, N12 – Middle Miocene, E23+E3 – Upper Eocene-Oligocene, E23 – Upper Eocene, E2 - Middle Eocene, E1+E2 – Paleocene and Eocene, E1+E21 – Paleocene and Lower Eocene, K2 – Upper Cretaceous (undismembered), K2km+m – Campanian-Maastrichtian, K2t2-m – Upper Turonian - Maastrchtian, K2s-st – Cenomanian-Santonian, K1al-K2t1 –  Albian and Lower Turonian, K1a-al – Aptian and Albian, K1h2-br – Upper Hauterivian-Barremian, K1b-br – Berriasian-Barremian, J3 – Upper Jurassic (undismembered) , J2bt – Bathonian, J2b – Bajocian, J1-J2a – Lower Jurassic-Aalenian, J2a – Aalenian, J1t – Toarcian, J1p – Pliensbachian, J1s – Sinemurian, NP+PZ – Proterozoic and Paleozoic crystalline basement.  Tectonic zones: AT – Adjara-Trialeti zone, KD – Kura depression, MD – Mestia-Dibrar zone, KT – Kazbeg-Tphani zone, GMR – Greater Caucasus Main Range zone, GJ – Gagra-Java zone.  Very interesting new GPS data are obtained recently by Sokhadze et al. (2018), which generally corroborated earlier conclusions about north directed movement of the Earth’s crust in the western part of the Georgian territory and its north-east directed movement with greater velocity in the eastern part of one (Figs. 4 and 5). Simultaneously these authors indicate that convergence between the Lesser and Greater Caucasus along the eastern Rioni Basin is primarily disposed on a north-dipping fault system along the southern margin of the Greater Caucasus. In contrast, principal convergence between the Lesser and Greater Caucasus across the Tbilisi segment, immediately east of the Rioni segment, occurs along the northern boundary of the Lesser Caucasus. They suggest that the southward offset of convergence along strike of the range is related to the incipient collision of the Lesser-Greater Caucasus, and closing of the intervening Kura Basin, which is most advanced along this segment of the collision zone. In our opinion, displacement of the region of convergence from the southern edge of the Greater Caucasus to the northern thrust zone of the Lesser Caucasus is caused just by the presence of far-gone collision currently in the eastern part of the Greater Caucasus.
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 Fig. 4. Map showing GPS velocities relative to Eurasia with 95% confidence ellipses (according to Sokhadze et al., 2018) where red vectors are published (Reilinger et al., 2006; Karakhanian et al., 2013) and green vectors are new velocities presented here. Black circles with white dot and arc with the arrowhead shows the location and rotation direction of the western Lesser Caucasus Euler pole (see text for discussion). Earthquakes greater than Mw5 are plotted with focal mechanisms from the Global CMT project  and as circles (colored by depth) for events between M4–5 from the EHB catalog before 2009 (International Seismological Centre, 2014 and the ISC catalog since 2009 (International Seismological Centre, 2014b). The cluster of focal mechanisms and shallow (yellow) earthquakes near 42.5◦N, 43.5◦E includes the Racha Mw6.9 event (largest focal mechanism) and aftershocks >M4. Red lines schematically show faults, with heavier line weights for selected faults mentioned in the text (Gamkrelidze et al., 1998; Forte et al., 2014); paired arrows indicate relative motion for strike-slip faults; barbed lines indicate thrust faults, with triangles on hanging wall block. Abbreviations are – Main Caucasus Thrust Fault (MCTF), Lesser Caucasus Thrust Fault (LCTF), and North-East Anatolian Fault (NEAF), Daghestan Thrust Belt (DTB), Pambak–Sevan–Sunik Fault (PSSF).  
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 Fig. 5. GPS velocities, faults, focal mechanisms as in Fig. 1 (according to Sokhadze et al., 2018). White numbered circles indicate epicenters of significant earthquakes: 1–1920, MW6.2, Gori; 2– 1990, MW5.4, depth 41km, Javakheti (Myers et al., 2010); 3– 2002, MW4.5, Tbilisi; A–A - represents the Rioni Profile 
oriented N15◦E and B–B - the Tbilisi Profile oriented north–south. The pink rectangles indicate the location of maximum strain rate along the profile. Blue arc on Profile B–B - is a segment of the small circle around the western Lesser Caucasus Euler pole shown in Fig. 4; GPS site velocities projected onto the profiles are shown in Fig. 4.  
 Vertical movement of the Earth’s crust Vertiical  movements can be studied by means of different structural-geomorphic methods. Here we report the results obtained on the basis of planation surface analysis. Erosion surfaces are developed within the Greater Caucasus and the Adjara-Trialeti zone, where the united planation surface reconstructed by many researchers is dated as the Upper Pliocene. The map of deformation of this surface, compiled by S. Kuloshvili (see Gamkrelidze, Kuloshvili, 1998 and Caputo et al., 2000) exhibits the total amplitude of the vertical movements, which occurred since the end of the Aghchagil (for the last 2Ma). The map is constructed on the basis of the present position of the Upper Pliocene (post-Aghchagil) planation surface. Since the formation of the surfaces (abrasion surfaces, accumulative plains and others) took place at the 
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low altitudes, their present position approximately corresponds to the vertical amplitude of the newest movements. The analysis of the planation surface deformation character exhibits the arch-block natu-re of the newest uplift of the Greater Caucasus, which is less manifested in the Adjara-Trialeti zone. The deformation map since the Upper Sarmatian compiled by S. Kuloshvili (see Gamkre-lidze, Kuloshvili, 1998 and Caputo et al., 2000) was constructed on the basis of actual data only for the depression area. In spite of the elevation area, the corresponding surfaces are almost not preserved in relief and have to be reconstructed by means of different methods: graphic method of completion of geological profile, calculation of denuded material volume, thickness of denudation cut, etc. The study of molassic formation of the Mio-Pliocene age shows that it consists almost completely of Upper Jurassic and Cretaceous flysch limestones. This fact indicates that, as far back as in early Pliocene-Upper Mesozoic, the sedimentary cover had spread within the whole Greater Caucasus. Because here, at present, crop out Lower Jurassic and Paleozoic deposits, the thickness of denuded layer must equal roughly 3-4 km in the axial part of the Greater Cau-casus, decreasing to its peripheries The vertical movements for the post-Aghchagil-Quaternary period pointed out not high average rates when compared with the corresponding ones of the Quaternary. They turned out to be between a fraction of mm/year and 1-2 mm/year for the axial part of the fold zones and along the faults, respectively. Higher rates (3-15 mm/year) of present vertical movements were obtained according to the data of repeated leveling, as well as for the last 10-20 thousand years according to the data obtained by terrane analysis (Rastvorova, 1973; Lilienberg, Shirinov, 1977) - 2 mm/year for the uplifting of the western part of the Greater Caucasus, ~ 10-13 mm/year in the axial zone of its central part, and over 15 mm/year in its eastern part. The gradients of the present movement along the main thrust of the Greater Caucasus reach 1.5 mm/year by 1 km. The transversal Dzirula uplift rises with a rate of 3-5 mm/year.  The axial pa-rt of the Adjara-Trialeti folded zone undergoes uplifting with a rate of 2-3 mm/year. The rates of sinking are from -2 to -4 mm/year in the central part of the Rioni depression (in the neighborhood of Poti 6.5 mm/year), in its northern part from -1 to -3 mm/year, and in the Kura depression -1.5 mm/year. The superimposed Alazani depression undergoes relative sinking against the background of general uplifting of the region, which is from -6 to -8 mm/year (Lilienberg, Shirinov, 1977). According to the data of Kasyanova (2001), the axial zone of the Greater Caucasus rises at a speed of 15 mm/year, and the Lesser Caucasus - from 2 to 4 mm/year. According to the 1986 data, the same author points to the rise of the western and eastern parts of the Greater Caucasus at a speed of 2 mm/year, and in its central part lowering at the same speed, while the Lesser Caucasus rose in the same year at a speed of 2-8 mm/ year. The magnitude of the uplift is determined by the presence of dated marine sediments in the raised area (Zakharov, 2006). The elevation of most of the Greater Caucasus calculated in this way amounts to 4 km in 10 million years. According to Philip et al. (1989) and Mosar et al. (2010) the highest uplift rates of 10-12 mm/year are found in the central part of the western 
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Greater Caucasus. But highest subsidence occurs in the Kura Basin (from -6 to -2 mm/year) and the Rioni depression (from 4 to - 2 mm/year).   
Conclusions The orientation of the maximum tectonic stress axis of the first and second order on the territory of Georgia shows on the whole submeridional compression of the region, but also a change in the direction of compression to the northeast in the plate situated in Eastern Georgia. About the same indicates  the existence in the western part of the region of  so-called transform folds, which show the northward motion of the Georgian block and the absence of such folds in the eastern part of the Caucasus, where the motion is directed to the NE. Such a movement of the Georgian block in the eastern part of this block and its subduction, together with the Gagra-Java zone, under the Greater Caucasus (continental subduction) causes formation of nappe structures of the eastern part of the Greater Caucasus. Here, convergence between the Lesser and Greater Caucasus displaced to the northern boundary of the Lesser Caucasus because in the eastern part of the Greater Caucasus apparently we have more mature stage of collision than in the western one. The neotectonic vertical movements, revealed mainly on the basis of planation surface analysis, envelope mainly the Greater Caucasus and Adjara-Trialeti folded zone. Relatively small average rates of vertical movements for the neotectonic stage on the whole and for post-Akchagil-Quaternary period were observed. But the rates of the present vertical movements are significantly higher. 
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UDC.552.163.(234.9) beSTisa da mTa kamenistaias Sverilebis variskulamdeli orTogneisebis regionuli metamorfizmis Sesaxeb . , . , . , . , .  ,   .             . . , . , . , . , . . , .  .  .  -   ,     -        -  . ,   ( - ) ,     -          -   .             -    . On the Regional Metamorphism of pre-Variscan Orthogneisses of Beshta and Mount Kamenistaia Inlier. D. Shengelia, G. Chichinadze, T. Tsutsunava, G. Beridze, I. Javakhishvili. Alexandre Janelidze Institute of Geology, TSU.  Based on a detailed petro-mineralogical study, it has been established that the rocks of Beshta and Mount Kamenistaia inliers and of the Ajarka and Lashtrak tectonic sheets were overthrust during the Late Silurian orogeny. Later, in the Late Caledonian (Orcadian orogeny) they underwent regional metamorphism of kyanite-sillimanite bar-type and garnet sub-facies of green schist facies and staurolite facies temperature type. During the Late Bretonian orogeny, overthrusting of these units from the Pass sub-zone of the Main Range zone of the Caucasus into the Forerange zone took place.   
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Extended Abstract The inliers of Beshta and Mount Kamenistaia pre-Variscan orthognesses are exposed in Western Abkhazia on the Greater Caucasus southern slope in the Beshta and Lashipse river canyons (Fig.1). The Beshta inlier entirely crops out in the Liassic sediments, and that of the Mount Kamenistaia to the North and Northeast are in tectonic contact with the Lashtrack and Ajarka tectonic sheets and is crossed by the Sanchari Bathonian intrusion. The rocks are repre-sented mainly by plagiogneisses, and dioritic and gabbro-dioritic gneisses connected with them by gradual transition are in lesser amounts. The magmatites of Beshta and Mount Kamenistaia inliers, by their geological position and petro-mineralogic and geochemical peculiarities are identical (Shengelia et al., 1989; Okro-stsvaridze, Mgaloblishvili, 1993; Okrostsvaridze, 2007). All their component rocks are inten-sively chloritized, epidotized (Fig. 2) and cataclised (Fig. 3). Gneissosity is conditioned by the alternation of quartz-plagioclase and chlorite-epidosite stripes. Mineral composition of the rocks is as follows – plagioclase, chlorite, epidote group minerals, quartz, hornblende, actinolite and garnet; accessory minerals are sphene and ore mineral. Potash-bearing minerals, such as K-feldspar and micas do not occur as a rule. Intact hornblende is rare (Fig. 4) and often replaced with light bluish hornblende, epidote and chlorite (Fig. 5). The plagioclase is saussuritized (Fig. 6) and prehnitized (Fig. 7). The garnet is of two generations and is represented in the form of quite fresh porphyroblasts (Fig. 8) and cataclised grains with chlorite between them (see Fig. 6).  The minerals of Beshta and Mount Kamenistaia plagiogneisses are studied by the authors of the paper applying microprobe analysis (Table 1). Equilibrium mineral assemblage character-ristic of orthogneisses are established: Chl+Ep+Act+Ab+Qz±Hbl±Grt1.   As it was already mentioned, in mineral assemblages of metaplagiogneisses two parage-netic varieties of garnet occur. In the assemblage - Grt69-77+Chl36-49+Act43+Pl19±Hbl53+Ep+Qz intensively cataclised garnet grains show the zonality of progressive character, expressed in the reduction of MnO (5.68-2.73 mass.%) and Fe number values (77-69%) and increase of MgO amount (4.48-7.12 mass.%) from the center to the peripheries of garnet porphyroblasts. In the second assemblage – Grt68-78+Chl30-33+Pl37+Ep+Ca+Qz, the garnet is fresh and is characterized by well expressed regressive zonality, i.e. from the center to the peripheries of garnet crystal reduction of MgO content (7.23-4.23 mass.%) and increase of Fe number (68-78%) and MnO content (4.42-8.84 mass.%).  Petrochemical data – considerable abundance of Na2O (5%), sparsity of K2O (<1%) and K2O/Na2O (<0.25), low alumina content (Al2O3<14%), high acidity (77.5%) as well as high Mo, Cu, Co, Ni and low Rb, Li and Pb contents (Shengelia et al., 1989; Okrostsvaridze, Mgalob-lishvili, 1993; Okrostsvaridze, 2007) indicate that Beshta-Kamenistaia orthogneisses are geneti-cally close to the plagiogranites of tholeiitic series. The latter formed in the upper part of the ophiolitic complex and evolved due to partial melt of the oceanic crust.  There is an opinion that the above mentioned orthogneisses together the Ajarka and Lashtrak “suites” represent the separated fragments of the overthrust ophiolitic complex (Shen-                                                           1 Mineral symbols are given according to the classification of Whitney and Evans (2010). The figures at the indices of ferromagnesian minerals (Grt85) correspond to their Fe/(Fe+Mg)% common value. 
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gelia et al. 1989; Gamkrelidze, Shengelia, 2005). The allochthonous nature of Lashtrak and Ajarka suites first was mentioned by G. Baranov (Baranov, Kropachov, 1976), later confirmed by further studies (Shengelia, 1981; Adamia, 1984; Gamkrelidze, Shengelia, 2005, et al.). The rocks of these suites by composition and metamorphism character differ much from other metamorphic complexes of the Caucasus Main Range zone. It is noteworthy that the analogues of the Lashtrak tectonic sheet are found in the Forerange zone, in the limits of Atsgara tectonic sheet, where during the Bretonian (Saurian) orogeny they were overthrust from the Pass subzone (Shengelia, Chichinadze et al., 1984, 1986). It should also be noted that amphibolites, gabbro-gneisses and serpentinized ultrabasites are associated with the Lashtrak and Ajarka overthrust sheets. In the Lashipse river canyon, in the Ajarka suite tectonic sheets of garnet-mica bearing schists are observed that leads to multiple doubling of the section. At the same time, thrust surfaces of sheets sometimes are marked by serpentinites (Somin, 1971). The rocks of the Lashtrak and Ajarka overthrust sheets are well studied. It is established that these rocks were metamorphosed under high-temperature level of green-schist and stauro-lite facies and kyanite-sillimanite bar-type conditions. Garnet (almandine-chlorite-chloritoid) aubfacies and staurolitic facies (epidote-amphibolitic), as well as pseudo-kyanite-muscovite bearing “zone” (Shengelia, Ketskhoveli, 1982) are distinguished. The mineral assemblages of low-temperature garnet subfacies are: Grt89-95+Cld+Ser+Qz±Gr, Bt60+Chl+Ab+Qz±Gr, Grt93+Bt60+Chl+Stp77+Ab+Chl, Chl+Ab+Qz±Grt, Chl25+Ep+Ab+Qz and Hbl(Act)+Ep+Chl±-Spn±Cb (Tsutsunava, 1988: Shengelia M., 1989; Korikovskiy et al., 1991). Mineral assemblages of high-temperature staurolitic facies are: St+Grt+Cld+Chl+Ms+Qz+Gr, St+Chl+Qz+Gr, Grt+Chl+St+Bt+Pl, Ky+Bt+Ms, Grt+Bt+Ms, Grt+Bt+Ms, St+Grt+Bt+Ky+Chl, Grt76+Bt31+Ged±Ky, MgHbl+Ky+St+Qz+Pl, MgHbl+St+Grt+Qz, MgHbl+Ky+Pl+Qz, MgHbl+Pl+Ep±Qz, Sil+Bt+-Ms+Pl+Qz±Grt, St+Pl+Qz, Ms+Grt+Ky+Pl+Qz, Ged+Pl+Qz, MgHbl+Ep+Pl (Kekelia, 1966; Chkhotua, 1971; Shengelia, Ketskhoveli, 1982; Somin et al., 19912; Ketskhoveli, Shengelia, 1991; Shengelia et al., 1991). Orthogneisses of Beshta and Mount Kamenistaia inliers are characterized by the abundance of femic minerals chlorite, epidote and actinolite that appeared during the regional metamorphism; garnet is also observed. Paragenetic associations of all these minerals are spread in the metamorphites of the Lashtrak and Ajarka overthrust sheets as well. The authors of the present paper consider that besides the spatial connection of the Beshta and Mount Kamenstaia inlier and the Lashtraki and the Ajarka overthrust sheets, petromineralogic studies also indicate that they simultaneously underwent the same level prograde and retrograde stages of the full cycle of regional metamorphism. It is known that unlike the prograde stage of metamorphism, the processes are extremely uneven during the retrograde stage and is revealed there where the fluid penetration into the rock, secondary schistosity and fracturing are intensive. Its distinct example is presence of fresh garnets of prograde zonality in the studied metamorphites as well as those garnets, the zonality of which is completely wiped out and only retrograde stage of metamorphism can be reconstructed. Thus, based on the availablee data and the accomplished research in the authors' opinion, Beshta-Kamenistaia pre-Variscan tholeiitic orthogneisses together with the Lashtrak and Ajarka tectonic sheets overthrust during the Late Silurian tectogenesis and in the Late Caledonian (Orcadian orogeny), symultaneousely underwent kyanite-sillimanite bar-type  gre-
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enschist facies granet subfacies and staurolitic facies temperature-type regional metamorphism. During the Late Bretonian orogeny, recurrent overthrusting of these units from the Pass sub-zone into the Forerange zone took place.            ,    . .     ( . 1).      ,       - -       -  ,    .     ,           -  .   
  . 1.     -    ( , 1971,  ).  
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       -     ,  - (Ш   ., 1989; , , 1993; , 2007).      , - ( . 2)   ( . 3).   -  -   .  -  - , ,   , ,  ,   ;   - , ,    .  ,      ,  ,  .     ( . 4)      ,    ( . 5).   ( . 6)   ( . 7).         ( . 8)    ,      ( . . 6).       . 2.     ,  .  , + .  40X.    . 3.  ,  .   , + .  40 X. 
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  . 7.    ,  .   , + .  40X.   . 8.   ,  .   , + .  40X. 
       -     ( . 1).  -      - Chl+Ep+Act+Ab+Qz±Hbl±Grt2. 
    ,   -     .  - 

Grt69-77+Chl36-49+Act43+Pl
19

±Hbl53+Ep+Qz    -     -    
 MnO (5.68-2.73 .%)   (77-69%)  

  MgO  (4.48-7.12 .%) .   - Grt68-

78+Chl30-33+Pl
37

+Ep+Ca+Qz,       -
  -    MgO  (7.23-

4.23 .%) ,  MnO-  (4.42-8.84 .%)   (68-78%)  -  .                                                             2      .   .  (Whit-ney and Evans, 2010) .  -    (Grt85)     - Fe/(Fe+Mg)%. 
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-      ( .%)                        1 
 

Grt Chl Pl Grt Chl Pl Hbl Act 

1-  4 2 6-  5-  7 8 3   3 12 4 5 8 7.00 13 14 15 20 17 16.00 

SiO2 38.76 37.01 37.05 37.04 37.02 26.6 26.2 26.2 58.9 38.20 37.41 33.96 38.33 37.92 37.12 26.6 26.6 26.6 64.3 44.8 50.3 
TiO2 - - - - - 0.04 0.04 0.04 - - - - - - - - - - - 0.18 - 

Al2O3 19.15 20.37 20.41 20.00 19.03 21.4 21.8 21.5 26.8 20.0 20.0 20.1 20.5 19.3 20.1 21.5 20.6 20.6 22.9 12.9 4.6 
FeO 27.5 27.9 27.9 28.3 28.0 19.3 19.9 19.3 - 26.4 28.2 27.7 27.5 29.3 28.9 21.3 27.5 28.1 - 18.4 18.8 

MnO 4.9 4.4 4.7 5.9 8.8 0.5 0.5 0.5 - 5.7 4.8 3.7 3.8 2.8 2.7 0.5 0.8 0.9 - 0.5 0.7 
MgO 6.9 7.2 6.2 5.7 4.2 23.9 23.9 22.1 - 4.5 4.9 5.3 5.7 6.5 7.1 21.4 16.9 16.5 - 9.6 13.9 
CaO 2.59 2.61 2.71 2.35 2.44 - - 0.02 7.08 4.98 4.58 3.97 3.92 3.42 3.30 0.02 0.03 0.05 3.33 9.93 10.04 

Na2O - - - - - - - - 6.7 - - - - - - - - - 8.8 2.4 0.1 
K2O - - - - - - - - 0.1 - - - - - - - - - 0.1 0.3 0.1 
Sum 99.8 99.6 99.0 99.3 99.6 91.8 92.4 89.6 99.6 99.8 100.0 99.8 99.8 99.3 99.3 91.3 92.4 92.8 99.5 99.4 98.7 
Si 3 2.91 2.95 2.95 2.983 1.86 1.82 1.87 2.63 3.00 2.96 2.83 3.00 3.00 2.93 1.88 1.92 1.92 2.84 6.49 7.31 

Ti - - - - - 0.00 0.00 0.00 - - - - - - - - - - - 0.02 - 

Al 1.78 1.89 1.86 1.83 1.81 1.76 1.79 1.81 1.41 1.87 1.83 1.80 1.91 1.80 1.79 1.79 1.75 1.75 1.19 - - 

Al, 4 - - - - - - - - - - - - - - - - - - - 1.51 0.69 
Al, 6 - - - - - - - - - - - - - - - - - - - 0.69 0.10 

Fe''' 0.115 0.291 0.20 0.22 0.23 - - - - 0.06 0.21 0.38 0.04 0.19 0.28 - - - - 0.72 0.39 

Fe'' 1.698 1.548 1.66 1.67 1.662 1.13 1.16 1.15 - 1.70 1.66 1.55 1.77 1.75 1.63 1.26 1.66 1.70 - 1.50 1.49 

Mn 0.33 0.29 0.32 0.40 0.60 0.03 0.03 0.03 - 0.38 0.32 0.26 0.25 0.19 0.18 0.03 0.05 0.06 - 0.07 0.09 

Mg 0.81 0.85 0.74 0.68 0.508 2.49 2.48 2.35 - 0.50 0.59 0.66 0.64 0.77 0.84 2.26 1.82 1.78 - 2.06 3.02 

Ca 0.219 0.220 0.23 0.20 2.11 - - 0.02 0.34 0.42 0.39 0.35 0.33 0.29 0.28 0.00 0.00 0.00 0.16 1.54 1.50 

Na - - - - - - - - 0.58 - - - - - - - - - 0.75 0.33 0.04 

K - - - - - - - - 0.00 - - - - - - - - - 0.00 0.05 0.02 

OH - - - - - - - - - - - - - - - - - - - 2.00 2 

X(Mg) 0.11 0.10 0.25 0.23 0.17 0.69 0.68 0.67 - 0.18 0.20 0.23 0.22 0.26 0.29 0.64 0.52 0.50 - 47.4 56.9 
Pyr 26.46 29.16 25.03 23.10 17.03  - -  -  -  17.48 19.89 23.35 22.05 25.71 28.59  - -  -  -  -  -  

Alm 55.61 53.19 56.41 56.68 55.70  - -  -  -  55.95 56.09 54.99 58.66 58.39 55.65  - -  -  -  -  -  

Spess 10.77 10.09 10.72 13.42 20.20  - -  -  -  12.59 10.91 9.13 8.33 6.23 6.23  - -  -  -  -  -  

And 0.44 1.01 0.73 0.70 0.79  - -  -  -  0.42 1.30 2.01 0.25 0.92 1.25  - -  -  -  -  -  

Gross 6.72 6.55 7.11 6.10 6.28  - -  -  -  13.55 11.82 10.52 10.71 8.74 8.27  - -  -  -  -  -  

Uvar 0.00 0.00 0.00 0.00 0.00  - -  -  -  0.00 0.00 0.00 0.00 0.00 0.00  - -  -  -  -  -  
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    - Na2O (5%)  
, K2O (<1%)  K2O/Na2O (<0.25) ,   (Al2O3<14%), 
  (77.5%)   Mo, Cu, Co  Ni   Rb, Li  Pb  

 (Ш   ., 1989; , , 1993; -, 2007) ,  -     
  .    -

          .  ,       - „ “ ,     -  (Ш   . 1989; , Ш , 2005). -        .  
( , , 1976),     (Ш , 1981; 

, 1984; , Ш , 2005  .).  „ “  -            . ,         ,  -  ,         (Ш ,   ., 1984, 1986).  ,        -, -    . .  ,      -    ,     . ,       
( , 1971).         . ,     -      -    .   ( - - -)     ( - ), , -  „ “ (Ш , , 1982). -    :  Grt89-95+Cld+Ser+Qz±Gr, Bt60+Chl+Ab+Qz±Gr, Grt93+Bt60+Chl+Stp77+Ab+Chl, Chl+Ab+Qz±Grt, Chl25+Ep+Ab+Qz  Hbl(Act)+Ep+Chl±Spn±Cb ( , 1988; Ш  ., 1989; 

  ., 1991),      - St+Grt+Cld+Chl+Ms+Qz+Gr, St+Chl+Qz+Gr, Grt+Chl+St+Bt+Pl, Ky+Bt+Ms,  Grt+Bt+Ms, Grt+Bt+Ms, St+Grt+Bt+Ky+Chl, Grt76+Bt31+Ged±Ky, MgHbl+Ky+St+Qz+Pl, MgHbl+St+Grt+Qz, MgHbl+Ky+Pl+Qz, MgHbl+Pl+Ep±Qz, Sil+Bt+Ms+Pl+Qz±Grt, St+Pl+Qz, Ms+Grt+Ky+Pl+Qz, 
Ged+Pl+Qz, MgHbl+Ep+Pl ( , 1966; , 1971; Ш , , 1982; -

  ., 19912; , Ш , 1991; Ш   ., 1991).  
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UDC.56:551.7(479.22) axali monacemebi dasavleT saqarTvelos apturis biostratigrafiisa da sedimenturi seqvensebis Sesaxeb  . , . **, . ***, . **, . * , .  .  ,  **   , ***              . . , . , . , . -, . . , .  .  ,   ,   .  -   ,      (  Protacanthoplites abichi-  ).   -   (Haq, 2014)    -    .   New Data on the Aptian Biostratigraphy and Sedimentary Sequences in Western Georgia. M. Kakabadze, M. Sharikadze, I. Kakabadze, Sh. Keleptrishvili, G. Lanchava. TSU, Alexandre Janelidze Institute of Geology, Technical University of Georgia, Ilia State University. The Upper Aptian sedimentary sequence of third order (corresponds to the Protacanthoplites abichi Zone) is revealed in Western Georgia. The question of correlation of the Aptian sequences in Georgia with the Aptian sequences of the Cretaceous global sequence stratigraphic chart (Haq, 2014) is discussed. 
         

 .  ., Ш  .,  .,  Ш.,  
.   . . , ,   , 

  . .      
     (    Protacan-thoplites abichi).     ,   

    ,    - -
  (Haq, 2014).   

Extended Abstract Considered Aptian sections are located in the Transcaucasian Intermontane area (Okriba-Khreiti and Dzirula tectonic subzones of the Central uplift zone) and in its adjacent northern stripe (Gagra-Java tectonic zone). These sediments mainly are represented by more or less shallow marine facies and, thanks to diverse and abundant fauna of ammonites and other macro- and micro-fossils, they are subdivided into biostratigraphical Zones.   
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Transgressive tract of the lowermost Upper Aptian Epicheloniceras subnodosocostatum Zone within the Okriba-Khreiti area is well (with reworked breccia-conglomerate basement) distinguished, e.g. in Godogani and Tvishi sections, where the erosional surface of sandy lime-stones of Deshayesites deshayesi Zone is overlain by sandy glauconitic marls (in Godogani) or clayey limestones (in Tvishi) of the Subnodosocostatum Zone. Within the Dzirula subzone, in Goresha-Kharagauli syncline, e.g., in Lashisgele section the erosional surface of Lower Aptian Dufrenoyia furcata Zone is overlain by sediments of  Subnodosocostatum Zone (Sharikadze, 1975; Kakabadze M., Kakabadze I., Sharikadze, 2013). In Nebodziri and Tsipa sections the marly glauconitic sandstones of the Subnodosocostatum Zone with conglomerate layer (0.2 m) at the base is overlain by the Lower Aptian (probably Deshayesi Zone) sandy brecciate limestones.  New data are received in the Kvatskhuti section (the Rioni river gorge), where deposits of the Subnodosocostatum, Furcata and Deshayesi Zones are absent and the erosional surface of limestones of the lowermost Aptian Weissi Zone is overlain (with breccia-conglomerate layer at the base) by marls and marly limestones of the Upper Aptian Protacanthoplites abichi Zone. This Zone is named with one index-species (Protacanthoplites abichi), because as indicated in early publications the second species-index (Colombiceras tobleri) in many sections of Georgia is common also in the lowerrmost Upper Aptian Epicheloniceas subnodosocostatum Zone. Transgression of the Abichi Zone is fixed also southwards in Kumistavi and Gumbri sections, where Subnodosocostatum and Lower Aptian Furcata Zones are missing, and the limestones of the Deshayesi Zone are overlain by limestones of the Abichi Zone, with a breccia-conglomerate layer at the base. In some sections (Godogani, Lashisghele, Uchameti, Ghverki, Tsipa) between the Subnodosocostatum and Abichi Zones there also are marks of disconformity. Moreover, within the Dzirula subzone, in the Molithi syncline (sections: Marelisi, Vakhanistskali) Abichi Zone transgressively overlies the Lower Aptian or Barremian limestones. Abundance of marls and abundant shells of Aucellina in the upper part of Abichi Zone (e.g. in Tvishi and Znakva sections) point out that regressive subcycle started in the late interval of Abichi Chrone. Based on all noted data, the Upper Aptian sequence (corresponds to whole interval of Abichi Zone) is documented in the Georgia region.  Aptian sedimentary sequences revealed on the territory of Georgia with more or less clearness are distinguished in the adjacent Caucasian regions, where successful detailed bio- and lithostartigraphic studies were carried out by several generations of specialists (Renngar-ten, 1951, 1959, 1961; Eristavi, 1960; Luppov, 1952; Kudryavtsev, 1960, Mordvilko, 1960, 1962; Egoian, 1977; Khalilov, 1959; Khalilov & Ali-Zade, 1986; Drushchits & Michailova, 1966; Kakabadze et al., 1978; Kakabadze, 1981; Bogdanova et al., 1989; Kakabadze & Kvantaliani, 1991; Sharikadze, 1992; Snezhko et al., 2011; Sharikadze, 2015; Bogdanova & Mikhailova, 2016, et al.). Consequently, the Lower Aptian, with its transgressive basement, is well fixed in the North Caucasus (e.g. sections - Khokodz, Fars, Small Zelenchuk, Belaya Rechka, Assa). Trans-gression of the lowermost Upper Aptian Subnodosocostatum Zone on the Lower Aptian or on older deposits, with a breccia-conglomerate layer at the base, is well distinguished in central part of the North Caucasus (e.g. sections: Khokodz, Fars, Gubs, Shedoc), Ingushetia (Kambi-
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leevka section), Daghestan (Dandu, Tlyarata, Levashi, Khadzalmakhi, Akusha), Armenia (Ka-fan) and Azerbaijan (south-western part of the Lesser Caucasus).    As to the Parahoplites melchioris Zone (corresponds to Abichi Zone), in Daghestan (Akusha section) the lowermost Upper Aptian Subnodosocostatum Zone conformably follow the concretion horizon (7 m) of the Melchioris Zone, and its erosional surface is overlain (with 0,15 m thick conglomerate layer at the base) by transgressive clayey-sandy deposits (40 m) of the Melchioris Zone (Sharikadze, 2015).   In some sections of Western Georgia the uppermost Aptian Acanthohoplites nolani Zone is characterized by transgressive basement; e.g. In the Tvishi section Nolani Zone, with brec-cia-conglomerate basement, overlays the limestones of Abichi Zone. Similar situation is in the sections of Znakva, Nikortsminda, etc., but in some sections (Bethlevi, Alpana) transition between the Abichi and Nolani Zones is conformable. It is remarkable that within the Okriba-Khreithi tectonic zone (sections: Gordi, Dzedzilethi) marls of Nolani Zone with breccia-cong-lomerate layer at the base, overlay the Lower Aptian Deshayesi Zone. Regressive tract is reve-aled in the Jacobi Zone; to this phenomenon points out the appearance of marly and glau-conitic limestones with abundant representatives of Aucellina in the Nikortsminda and Tvishi sections. Accordingly, the whole Nolani-Jacobi interval and perhaps the lowermost portion of the Leymeriella tardefurcata Zone represent one sequence. It is also northworthy that transgression of the Nolani Zone is fixed in many regions of the Caucasus (North Caucasus, Daghestan, Armenia and Azerbaijan).  Regarding the question of correlation of the Aptian sequences in Georgia region with Aptian sequences indicated on the revised glabal Early Cretaceous eustatic cycles chart (Haq, 2014), it should first be noted that in this chart, altogether 58 third-order eustatic events are identified in the Cretaceous; most have been documented in several basins, while a smaller number are included by the author provisionally as eustatic, awaiting confirmation. Concer-ning the Aptian, on the global chart seven short-term sea-level curves (corresponding to seven third-order sequences) are marked. In particular, two sequences - within the Early Aptian Oglanlensis-Forbesi and Deshayesi-Furcata intervals, two sequences - within the Martinioides Chrone, one sequence embraces Melchioris interval, and two sequences are indicated within the Nolani-Jacobi interval. As to the considered region of Georgia, there are revealed only four sequences. Namely, one Lower Aptian sequence (embraces Weissi-Furcata interval), and three Upper Aptian sequences (corresponding to Subnodosocostatum, Abichi and the uppermost Aptian Nolani-Jacobi intervals).  Such a mismatch, in all probability, indicates that in addition to the influence of eustasy, the role of regional tectonic fluctuations in the formation of Middle and Upper Aptian sedimentary sequences and their stratigraphic unconformities within Georgia and some its adjacent areas was rather significant.   -20     - (Haq et al., 1988) -   ,  ,    -   ,       ,   , 
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      .  -            (      -  , ,  , ).           ,   20     (Har-denbol et al., 1998; Haq, 2014). ,    ,      .    -     . .     . , .  (Haq, 2014)    58     ,        ,              . ,                 .            . ,       20        -   - (  ., 2000, 2006; Kakabadze I., King, 2004; Kakabadze M., Kakabadze I., 2012).     ,      -     -  (   ).   ,    -   ,         ,      -  .      -,       -  .    -      ( -    )    -    -     ( , 2000).  -,         ,          ,      -  , ,   -     .   . 1 -    ,      ,    -        .      -    -   
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3 Epicheloniceras subnodosocostatum-   Protacanthoplites abichi-   .   Epicheloniceras subnodosocostatum-     -    . , .   --    (  -   -) Dufrenoyia furcata-      “ ”   Deshayesites deshayesi-         -   (0.2-0.3 ),   Subnodosocostatum-    . -,    Protacanthoplites abichi-    ,  ,    Acanthohoplites nolani-      Protacanthoplites abichi-  .   . 1.       ( -)    :  (1),  (2),  (3),  (4),  (5),  (6),  (7),  (8),  (9),  (10),  (11),  (12),  (13),  (14),  (15).   ,      -  (Protacanthoplites abichi)  ,    -  -  (Colombiceras tobleri),  ,     - Epicheloniceras subnodosocostatum-   .                                                             3       ( ,   )  . 
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.   ( . 2),   -  -  ,  Deshayesi-            (3 ) , -   0.3   -   (   ,     -),  Subnodosocostatum-   , -    (2.5 )  .  ,   Abichi-      -    (0.1 )   . ,    Nolani-       --    (5 ), 0.25 -     -,  Abichi-  . ,    -      Subnodosocostatum-       . , -  , .    Furcata-  -    Subnodosocostatum-   (Kakabadze M., Kakabadze I., Sharikadze, 2013).   ,  -    , Subnodosocostatum-    ,   (0,1-0,2 ),      ( , Deshayesi-  )    .    Subnodosocostatum-   Abichi-      ,   - ,   .  ,    -  -  ,    .        - .      -      , .   ( . 3),  - -   -    .  , .  ( , 1940), .  ( , 1952,1964)  .  (1966)   -    , .   (  )      -. , .   .  ( , , 1971)  , .  ( )    -        -  . ,    -       ,  -  1:50000    (   .,1985), . - ,  , -      -     .    ,      . , . -  .       



  
43   . 2. .     -  .  : 1 - ; 2 -  /  - ; 3 -  ; 4 -  /   ; 5 - ; 6 - ; 7 -  /   ; 8 - ; 9 - - ; 10 - ; 11-  ; 12 -  .  
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 . , ,   Protacanthoplites abichi-   - ,    Deshayesites weissi-       .     -    , .    , .   ,  Imerites giraudi-   -       :    
K1br2 1. -    .    

 - Colchidites shaoriensis Djan., Paraimerites katsharavai (Rouch.), Heteroceras (Argvethites) sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   2.0  
2.  .      - Duvalia cf. grasiana (Duval-Jouve)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.40  

K1a1
1
 3.  . ,     (Adamia et al., 1988) – Pseudocrioceras abichi (Bac., Sim.)  Deshayesites sp. . . . . . . 0.65  

K1a2
2
 4.    „ “   

,     , 
   ( , -
, ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.20-0.35  

5.        . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75   6.     ,   
( , , ) – Colombiceras tobleri  tobleri  (Jac. et Tobl.), C. subtobleri (Kasan.), Protacanthoplites aff. quadratus (Kasan.), Neohibolites sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.90  

7.       - Colombiceras sp., Mesohibolites cf. ekimbontchevi  St.-Verg., Neohibolites cf. montanus Ali-Zade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   0.70  
8.     - Colombiceras cf. discoidalis (Sinz.), Neohibolites cf. montanus Ali-Zade. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15  
9.   ;    Acanthohoplites sp. ind.,   - Colombiceras cf. subpeltoceroides (Sinz.), Neohibolites inflexus inflexus  Stoll.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.25  
10.  - Protacanthoplites aff. abichi (Anth.), P. cf. monilis Tovb., Colombiceras cf. subpeltoeroides (Sinz.), Colombiceras sp., ?Epicheloniceras sp., Neohibolites inflexus angelanica Ali-Zade. . . . . . . . . . . . . . . . . . . . . . . . . .   0.25  
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11.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.40  
12.       (0.3-0.4 )   

(0.1 )      - Neohibolites inflexus angelanica Ali-Zade. . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45  
13.    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.23  
14. -12    - Neohibolites cf. aptiensis  Kil. . . . . . . . .  0.55  15.     ,  

    . . . . . . . . . . . . .  1.0  
16.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.5  
17.  ,     . .  2,5  
19.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.5     Colchidites securiformis-   -  . -2   Duvalia cf. grasiana (Duval-Jouve)  -  . , -     , Pseudocrioceras waagenoides-    . -3 , ,  Weissi-      . -4    - ,  ,   -5  ( . 1.75 )    ,  -6  Protacanthoplites abichi-    .  -7-14 ,    ,   .   -15-18 ,    ,    . ,   „ “   Subnodosocostatum- ,  Furcata-   Deshayesi-    Weissi-    . -       -     ,   Abichi-   , - - ,   Deshayesi-    - .      Furcata-   Subnodosocostatum-  .      (Ш , 2015), -  , , .    .   Abichi-        ,     .    ,  .    . - (Ш , 2015)  .  ( . , 2006) ,  -    ,      . ,     
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.      ( . , . -) . Abichi-    ,  , ,  , ,    ,    , -   Aucellina-  .       -      ,   -        - {  (1951, 1959, 1961),  (1952),  (1959),  (1960), 
 (1960, 1962), ,  (1966),  (1977), , -

, Ш  (1978),  (1981), , Ш ,  (1982), 
, -  . (1988),   . (1989), ,  (1991), Ш -

 (1992),   . (2011), Ш  (2015), Bogdanova, Mikhailova (2016)  .]. , ,   ,   Weissi-Furcata-   ,     ( , 1972),      (  - , ,  , -    ) . -,  Subnodosocostatum-     -          (  - , , , ,   ), - ( . ),  (  - , , , -),  ( )   (   - - ).                                            ,   ( .  ) Subnodosocostatum-     Melchioris-      (7 ),   , -  -,      40   -   
(Ш , 2015).   ,   Nolani-   Jacobi-  ,       -   . , -   -,  -    , Nolani-   , -   ,  Deshayesi-   ( -

  ., 1975),  .   Nolani-  , , - - ,  Abichi-    ( , , 1975; Adamia et al., 1988).          - -,    ,    (  - ,   .),      -  , Abichi-   Nolani-     -.     Jacobi-     .  , ,  -    - Jacobi-         ,         ,   
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  Aucellina-    ( , 1998,   
., 2005).  ,       -

 - Tardefurcata-   . ,  Nolani-Jacobi-  

 , , Tardefurcata-       -

. ,  Nolani-          (  , , , 

).         (Haq, 2014)      ,  .         ( ,    )  ,     -  (Oglanlensis-Forbesi-   Deshayesi-Furcata-  ),     Martinioides- ,    - Melchioris-   .  Nolani-Jacobi-  -       ( . 4).     ,     ; , - -  (  Weissi-Furcata-  ),    - -  (  Subnodosocostatum- , Abichi-   Nolani-Jacobi-  -)  .  , .   ,           ,   Subnodosocostatumis-     Nolani-   Jacobi-  - .    ,   ,  ,                  .      . (1966). -     . . .    .  . . 7. 
. „ “. 102 .   . (1972).      - . . .    .  . . 36. . „ “. 88 .   . (1940).     -    .  . . . . . . 1. №10. . 127-131.                              Adamia Sh.A. et al., (1988). Guide-book of field trips in Georgia. Project 262 IGCP–UNESCO. Tbilisi. 56 p. Bogdanova T.N. & Mikhailova I.A. (2016). Middle Aptian Biostratigraphy and Ammonoids of the Northern Caucasus and Transcaspia. Paleontological Journal. Pleiades Publishing Ltd.Vol. 50. No. 8. P. 725–933.  
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 Extended Abstract From the catastrophic events existing in the nature (geological, cosmic, technological) the paper deals mainly with the formations related to geological catastrophic events (event deposits) and structurally similar to them normally stratified sedimentary rocks. Formations induced by cosmic phenomena (seismites) also are partially considered in the paper.  In the genetically differing deposits structurally and texturally similar rocks are present. Cyclites are good example for the above-mentioned. According to genetic characteristics three groups are distinguished in them: periodites, tempestites (storm deposits) and turbidites (depo-sits of suspension flows), among them periodites are normally stratified sedimentary rocks, tempestites and turbidites belong to event deposits as generation of the latter is conditioned by catastrophic events.  As it turned out similar event occurred in the chaotically built formations, where two groups of rocks – normally stratified sedimentary rocks (conglomerates, breccias, reef breccias, horizons with inclusions, etc.) and event deposits (olistostromes, a wild flysch) are present. Normally stratified sedimentary rocks - breccias and conglomerates  are genetically identical and they differ only in the extent of debris rolling. Olistostromes and a wild flysch are also genetically identical - the first one predominantly deposited in the epicontinental basins and the second one in the flysch basins. Event deposits by their textural, structural, genetic character and direct relation to cata-strophic events sharply differ from normally stratified sedimentary rocks that conditioned their selection as an independent group.  A good example of chaotically built event deposits are Upper Eocene olistostromes and a wild flysch spread in the Alpine folded belt (the Swiss and French Alps, Outer Dinarides, the Greater Caucasus fold system, etc.). In the Swiss Alps and Outer Dinarides the event deposits are represented by a wild flysch, and in the French Alps by olistostromes. In the Greater Caucasus fold system Upper Eocene event deposits also are represented by olistostromes. Their main part is spread on the southern slope of the Greater Caucasus. Starting from the river Rioni canyon, they spread in the form of a narrow strip to the east along the frontal line of the thrust of flysch sediments of the Mestia-Tianeti zone. Due to this thrust, olistostromes partially and probably in some places entirely are covered tectonically by the Cretaceous-Paleogene flysch. In their turn, from the north they overthrust the Gagra-Java zone autochthonous normally stratified sedimentary rocks of different age. It should be noted that with the help of the position of Upper Eocene olistostromes in the Patara Liakhvi river basin, 
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the presence of retro-nappes was first established in the fold system of the Greater Caucasus. Also for the first time, according to the genetic characteristics, the olistostromes and a wild flysch were attributed to the group of event deposits. The above-mentioned olistostromes despite their intensive tectonic reworking and movement from North to South over a long distance (20-50km), give significant information on the paleogeography and tectonic, including catastrophic events that took place in the region in the second half of the Late Eocene during the Pyrenean folding stage. As for the general issues of paleogeography and genesis of olistostromes and a wild flysch it can be said that for their origin, except for catastrophic events, the presence of dissected topography in the form of cordilleras and protrusions that would supply the basin with terrigenous material is necessary. Movement of disintegrated material in the sedimentary basins took place mainly by means of tectonic and, associated with it, landslide processes pointing to tectonic-gravitational origin of these formations.  If we compare cyclical (tempestides, turbidites) and chaotical (olystostromes, wild flysch) event deposits, it may be concluded that genetically they are similar, though they differ sharply by structure and lithological composition. In both cases, the main factor of their origin is associated with the catastrophic events of different force and scale. Upper Eocene chaotically built event deposits spread in different segments of the Alpine folded belt are synchronous formations showing that their origin should be associated with the same geological process. In particular, it is supposed to be a collision that created a fold-nappe structure of the Caucasus, which began at the end of the Late Eocene and reached its maximum in the Late Miocene, when the Arabian plate detached from Africa and started its northward movement. In the paper the Middle Eocene olistostromes of the territory of Georgia, most of which are spread in the Achara-Trialeti zone also are briefly discussed. Their best exposures are obser-ved in the environs of Tbilisi as “Tbilisi olistostromes” (“conglomerates of entangled bedding”). By stricture and origin they represent submarine landslide deposits. To our mind, the main factor of their appearance is connected with the catastrophic events that attended the Tria-letian (Ilirian) folding stage at the end of the Middle Eocene. Besides the above-mentioned olistostromes at different stratigraphic levels of Mesozoic-Cenozoic deposits of Georgia indi-vidual exposures of olistostromes are observed, among which Maastrichtian event deposits including a wild flysch (the Aleura River, village Chinta) deserve attention. As to the Upper Eocene wild flysch, it is poorly spread on the southern slope of the Greater Caucasus and occurs in the Ildokani suite as  separate outcrops (the rivers Aleura, Mejuda, etc.). Finally, it should be noted that event deposits are peculiar marker formations allowing the correlation of the tectonic and catastrophic processes within the Alpine folded belt as well as beyond its limits.  When classifying event deposits, one should take into account both the scale of their propagation and the strength of the catastrophic processes that caused them. From this view-point, Upper Eocene chaotically built deposits (olistostromes, a wild flysch) present in the Alpine folded belt is of higher rank than similar deposits of rhythmic structure (tempestites, turbidites). 



  
55  

     ,     ,   -  ,     : ,   -.     ,       ,       - (   ,     .). - ,   ,    ,        .         -  .   ,  -    . ,    -     .   -       ,       - „ “ (Seilasher, 1969).                .          ,           . ,          , -,   .        ,         . ,      ,       .  ,        , -,     .        -,   „  “, „  “, „ - “  .   ,        ,  , -   , ,    . .        ,     ,  ,  ,  ,   .,   -    -   „  “,     ( )    ( , 1985., , 1985). 



  
56  

        .  ,            ,       . -   -      ,     - .       „ “  „ - “ ,   ,  -, -  ,    -  . ,            .  ,  .  ( ,1985)     ,    : „ “, „ “ (  )  „ “ (   ).        „ “ ( -   ). ,      ,  , -   –   ,        ,  –  , ,   . . , ,     -    . ,          , -   ,     -.        ,  ,       .   -        -  ,   . -        -    .     ,   ,    ,      ,     -    .      ,        .          .        ,        .   



  
57  

  ( ),   ( -)    ( )     -: 1)      -,        - ; 2)          (  )  - (    ) ; 3)     ,          .   ,     , -    „  “  . ,      -   ,    -       ,      .               -. ,       ,  ,        - .         ,         -.   ,         ,       ,   -               .   ,      , , -  .      .  -,    ( )    -,    ,   -    .   - ,      ,     .    -      ,        ,       .  ,    (Pauton,1977),          - ,  ,    .  ,     



  
58  

    ,   -     .    , ,       . , - (    ),   ,     .     ,     . -        - -  ,    -      .   ,          ,   –  - .  ,   -         ,    -   .     ,       ,   -   .     ,         ,   -     . -       ,     , - , ,  -,  ,  ,  , -  ( ),    .   ,               . ,      ,       . ,     ,    –  .    ,    -, ,    ,       .  ,    ,   ,              .   -,        ,    .    -   ,       ,        .  



  
59  

 ,   ,   -       (Maisadze, 1998). ,         -     ( , ,  ,    .)    ( ,  ).              ,      ,   .  (Kaufman, 1889)  „  “  .    „ “,     .  (Flores,1956)        ,      . ,   - ,            ,        ( ),   -       .     , ,    - ,   ,    ,  ,   .  ,    -  . ,          (Marse-hetti, 1957).      ,  -   ,  ,   -      ,    .       , -        -. ,      ,   -   . -     ,    -    ,     .      - -    ( , 1972).         -,      .  -        ,      .   - ,  -            (Gigon, 1952).       , -        , , -



  
60  

 .       ,    .             ,   -,       ,           ; , -    . ,  -        -  ,          (   ,  )   .   (  )   - ,      .  ,  ,    .            .    -   -,       ,  - –      .          ,     . -    - ,      .    , ,    ,     ,   20-80    (Gigot, 1973).    -     ,           .   ,     .      .  - ,      -   .    ,  -         -,       ,   -    .    -        (Gigot,1973, Gigot, Haccard, 1972).  -          ,     - -   .         ;    -     . ,         ,  



  
61  

    ( , -,   .)  ( , 1964).   (       ),     ,       .         ,       ( , 1964).   ,  ,    -.          - ,       -  ( , 1965).      -   .     ,    -    ,  -   .       ( . 1),         (    ,    ).  ,     -      (20-50 ) -,       ,    ,         .      , -    ,      -.      -      ( . 1).   -      (  )   „  “,    -   ( , , 1945).      -     ( , 1984).       -  . , .   ,      , -        .  - ,  ,   ,   -  .  ,   -          . ,  -     .   



  
62  

        ( , 1994., Gamkrelidze, Maisadze. 2016)    . 1.      . 1-    ; 2 -   -; 3 -   ; 4 -   . 5 - -    ; 6 -  ; 7 - .  I -   ; II -   ; III -   ( -)  .      -     , ,     . -        -,     -    ( . 2).          (   - ,     .),   -    ( )  -  . .   , -      - .        ,            -   ( . . ,   .).     ( , )  - ( ,  )   , -



  
63  

 ,         ,   . ,         -   . 2.      (   )  .        -  ,           ,  -    ; ,     -,       -   .       -     ,   -,          -. ,   .  ( ,1994) ,   - ,   -   .  -         , -        .     ,   -     -   .         
„  “ („  “) . -       „ - “.      , - ,           .  



  
64  

     . 3.     „  “ (  -   )        - ,       -    -    ( . 3).    ,  ,    -,     ( )    .       -   (  ,  ,  - -, - ,   .).  -    ( . , .  -  .),  ,         . ,  ,          ,    -   .  ,         - ( ,  )   ,      ( , ).    Flores G.  (1956). Disscution: World Petrol//4 th Congr. Rome. Gamkrelidze I.P., Maisadze F.D. (2016). Formation Conditions of Upper Eocene Olistostromes and Retro-Overthrusts at the Southern Slope of the Greater Caucasus//Geotektonika. N6. P. 598-607.  Gigon W. (1952). Geologie des Habkerntales und des Oullgebietes des Grossen Emme//Verh-andl, naturforsch. Ges. Basel. BD. 63. N 1. P.137-160. 



  
65  

Gigot P. (1973). Sure la presence de klippes sedimentaires et de megabreches dans la partie des formations continentals d,age Eocene superieur Oligocene du basin tertiaire de Digne, dans la region de Vollone (Alpes de Haute-Provence)//Bull. Bur. rech. geol. et miners. Sec. VI. Ser. 2. N 1. P.17-25. Gigot P., Haccard D. (1972). Nouvelles donnees sur l,orogine les lambeaux exotiques de Cour-bons a la base du chevauchement de Digne (Alpes de Haute-Provence). Considerations morphotectoniques//Bull. Bur. rech. geol. et miners. Sec. 1. Ser. 2. N 2. P.12-19.  Kaufman F.  (1889). Emmen and Schlierengenden//Beitr. Geol. Karte Schweiz. Lief. 24.  Maisadze F. (1998). Principal Stages in the Geolorgic History of Georgia in the Paleogene// Stratigraphy and Geological Correlation, 6. N 3. P. 303-313. Marshetti M. (1957). The Occurrence of Slide and Flowage Materials (olistostromes) in the Tertiary series of Sicily//In: Congr. Geol. Intern. 20th Sess. Mexico. P. 209-225. Pauton C.E. (1977). Seismic Stratigraphy//Application to hydrocarbon exploration. AAPG Mcm. P.26. Seilacher A. (1969) Fault-granded beds interpreted as seismites//Sedimentology. Amsterdam. N13. P.155-159.   . . (1964).         
 // . . . . 1 (1). . 27-48.  

 .  (1985). -     , -
 //  .:    / . . . 11-16. 

 . (1985).  .   -  -
//  .:    .  .: . .161-173. 

 . .,  . . (1945).      -
    // . . . . (1-2). . 83-102. 
 . . (1994).       -
// .  . 2. N 1. . 95-102.  

 . (1965). -        //  .: 
  . .: . . 187-257. 

 . . (1972).   // .: ,  445 . 
 . . (1994).     . . // , -

 , 2,№ 1. . 101-102.           



  
66  

UDC.553.411(234.9) kavkasionis samxreTi ferdobis oqro-kvarc-mciresulfiduri gamadneba da oqros potenciali (saqarTvelos farglebSi)  . , . , . , . , . ,  . , . , .  , .  .      - -      (  ). . , . , . , . , . , . , . , . . , .  .  .  ,     -  - -   .  - 90-        ;         30 .         360 . Gold potential and gold-quartz-low sulfide occurrence of the southern slope of the Greater Caucasus (within the limits of Georgia). S. Kekelia, M. Kekelia, G. Asatiani, N. Gagnidze, I. Mshvenieradze, K. Lobzhanidze, N.Popkhadze, G.Kharazishvili. Alexandre Janelidze Institute of Geology, TSU. In the article is noted that the gold-quartz-low-sulphide type of mineralization is known on the northern slope of the Svaneti Ridge. At the end of the 90s of the last century, the Lukhra potential deposit was discovered; according to surface testing, the resources of Lukhra are estimated at 30 tons. The total gold potential of Svaneti and Racha is estimated at 360 tons. - -         
 (   ). . , . , . , . , . 
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   360 .  Extended Abstract The Alpine lithology of the southern slope of the Greater Caucasus includes gold-bearing ore systems located in the central part of the southern slope, mostly within the so-called Mestia-Racha and Svaneti ore regions. Paleozoic and early-middle Jurassic allochtonized carbonaceous – terrigenous suites, where volcanics and small intrusive bodies are established, represent enclosing environment for gold occurrences, closely associated with antimony, arsenic, mercury and tungsten mineralizations. The intrusive bodies are represented by 
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Paleozoic (Kirar, Lukhra, Abakur, Guli) and late Paleozoic (Zeskho, Karobi, Tsurungal) age stocks of sub-alkaline granitoids, where gold-bearing sulfide aggregates mostly have a close spatial connection. The mineralization character of gold-bearing ore areas in the region corresponds to two geological and industrial gold-sulfide- and gold-quartz-low sulfide types. An example of the first type is the Tsana arsenic deposit in Lower Svaneti, where not only quartz-arsenopyrite veins (the average gold content in veins - 2.5 g/t) are gold-bearing, but also interstitial space. This cannot be said of the Zopkhito antimony deposit in Upper Racha. Here, the richest in gold is the early pyrite-arsenopyrite stage, although its elevated levels are also noted in the main components of the vein filling – in antimony and quartz. According to the authors, the probable gold resources at Zopkhito deposit amount about 40 tons. The second type – gold-quartz-low-sulfide industrial type includes a number of gold ore areas in Upper Svaneti (Kirar, Lukhra, Arshira, Lasili, etc.). Among them Lukhra potential gold deposit is the largest, where the quartz-vein zone is productive and is located in the exocontact of the Bathonian monzonite intrusion, which is embedded within the Paleozoic metamorphic schists of the Dizi series. The gold content, in the six-meter thick ore interval of the gold-bearing vein zone at Lukhra potential deposit, amounted 7.5-8.9 g/t, and its probable resources – 30 tons. Gold placers accompany the Upper Svaneti gold occurrences as a rule. There mostly a low metal content is detected.  ,    ,     ,     -   .    -,     ,  -      . -      ,       - ,  :    ( ,    ),   (  ,  , ),   (    -  - ). -      ,    - ,  ,   - – -      ,, -
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cated at large-scale areas, comprising thick carbonaceous sand-silt-shaly horizons. Terrigene rocks are represented by sediments deposited on the continental slope and in its base, and also by rocks accumulated in deep troughs of a marginal sea under sericite-chlorite and epidote-
garnet subfacies conditions. According to geophysical data, within the suites (zones) “hidden” massifs of granitoids are detected. The gold-bearing metallogenic zone, located in the central part of the southern slope of the Greater Caucasus, includes ore districts. The potential gold ore deposits of the Svaneti region are localized in Lower Jurassic flyschoids covering the Paleozoic sediments (Dizi series), in Middle Jurassic granites – quartz diorites, quartz monzonites and quartz monzodiorites. Ore bodies are mainly located in apical parts of granitoids. At prognostic evaluation of gold in the region, it is necessary to pay attention to carbonaceous of terrigenous rocks, pelitic fraction amount and content of organic substance. These factors determine essential concentrations of gold and its accompanying elements in terrigenous suites. Ores mainly concentrate in rocks, which underwent green schist facies metamorphism. The potential of the gold-bearing districts should be assessed subject to the following geological features: the image of rocks stress dislocation, high gold content in feldspars, and presence of small gabbro-plagiogranitic bodies. One of the most important regional features for gold-bearing districts is the presence of ultrabasites. Areas of ore districts range from 1500 – 2500 km2. In dislocation zones organic substance movement and differentiation took place; its content is elevated in ore-bearing tectonites (for example, in Paleozoic Dizi series, in Svaneti). Svaneti ore district includes the part of the southern slope of the main ridge, where the Lower Jurassic flysch clay-sandstone schists lay directly over the Paleozoic Dizi series. The district is limited by faults. Here, in Paleozoic metamorphic suites, as well as in monzodiorites is high probability of gold deposits discovery. The presence of gold mineralization in Lower Jurassic flyschoids that is evidently convinced by the existence of gold-quartz vein systems in the Arshira riverhead (left tributary of the river Enguri) isn’t excluded. In the Paleozoic shales, most interesting are the upper parts – graphitized Permian carbonate sediments. It seems that these graphitized zones served as sources for gold placers, which were relatively enriched in gold, as Lakhamula and Tskhumari placers in the Enguri River channel and on the left slope of the river. The gold potential in Mestia-Racha ore region is estimated as 210 t, and in Svaneti – as 400 t.       -     (Kekelia at al., 2017; Kekelia at al., 2017),   -  .       .   ,  ,       -  : 1.   - -  –    (   ); 2.     –   - - -       -
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157.7 ,   - 45 ,   - 60 , -  - 77.5 ,   - 60 .     400 .       0.5;   1000 / .        -   : 1. -      1:10 000  -      , , -  ,     . 2.  - -   ,  -    , 1:25 000   -     , -      . 3.  ,      (  - ,  - ),      . -          ,      -     : ,   -  -     -  -   ; ,   - -     ; , -   -     ,          . ,     -  ,       -  ;  ,           ;  -    ,   -  ;  - ,    0.5    .   Kekelia S., Kekelia M., Gagnidze N., Popkhadze N., Mshvenieradze I., Lobjhanidze K., Khara-zishvili G. (2017). Svaneti Gold Occurrence (kirari-abakuri Ore Knot) and its Genesis. Bulletin of the Georgian National Academy of Sciences. V.11. N 2. P. 60-68. Kekelia S., Kekelia M., Popkhadze N., Mshvenieradze I., Gagnidze N., Asatiani G., Lobjhanidze K. (2017). Geological Setting and Genetic Model of the Zopkhito Prospect (Southern slope of the Greater Caucasus, Georgia). Bulletin of the Georgian National Academy of Sciences.  V. 11. N 4. P. 60-65. 
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 . .,  . . (2016).        . . . .  . . . . . . 128. 338 . 
 . ,  . .( .). (1989).     

   . . . 160 . 
 . . (1997).    -   -

 // .  5. . 519-520. 
 . . (1997).       

 //   . . 38. N 4.  C. 307-322. 
 . . ( .). (1988).       . 

 10   . .  . 180 .       UDC.551.7(479.22) saqarTvelos maikopuri seriis namarxi organizmebis ganviTarebis cikluroba  . , .  , .  .          . . , . . , .  .  .              ,    -  . ,     -       ,  -     -    . Evolution cyclicity of fossil organisms of the Maikop Series of Georgia.Ts.Minashvili, G.Ananiashvili. TSU, Alexandre Janelidze Institute of Geology. For the first time in Georgia, the Oligocene part of the Maikop series was separated from the Miocene and divided into three stratigraphic zones, which correspond to the zones of the International Standard Stratigraphic Scale. We believe that the section presented in this work can be considered as a stratotype for deep-sea deposits of the Oligocene, and the distinguished nannoplankton complexes can be regarded as a reference for the Oligocene part of the eastern Paratethys. 
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     -   ,  

  ,     -
   .  On the territory of Georgia (as in one of the regions of the Eastern Para-Tethys), studies of Maikop series sediments conducted subject to the so-called “Cyclic method” (Andrusov, 1918; Davitashvili, 1933), gave us the opportunity to express our views on some biostra-tigraphic issues.In the lithoral marine facies spreading zones, in the stratotype section (village of Uplistsikhe, the river Aduaant-Khevi) of the Uplistsikhe stage it became possible to specify stratigraphic volume and boundaries. Since the systematic composition of mollusk fauna is unchanged over the whole thickness of Uplistsikhe, there is no reason for its division and it should be considered as one undivisible stratigraphic unit. Its lower boundary should be drawn close to the lowermost part of the stratum, where Uplistsikhe sandstones comprising normal-marine rich mollusk fauna conformably overly the Upper Oligocene layers with brackish water, monomorphic fauna (mainly Corbulas).  We do not share the existance of a new stratigraphic unit, the so-called "Gori horizon" of the Upper Kotsakhuri age between the Tarkhanian and Kotsakuri stages as in Georgia (villages Chqumi, Zaragula, Tsiperchi, Uplistsikhe, Tiniskhidi)  as well as in the North Caucasus (villages Yaman-Jalgi, Starokovinskiy, etc.) in the disputable layers about 10 index species of the Tarkhanian stage was found. And that is most important the "Gori layers" are located in conformity, not on the Kotsakhuri stage sandstones but between the Lower and Upper Tarkhanian sediments characterized by rich makro- and micro fauna. Thus, the so-called "Gori layers" are within the Paratethys area have a stratigraphic position of the Middle Tarkhanian and not of the Upper Kotsakhuri. Confidence is lacking in the assertion that, after the Uplistsikhe, the connection with the ocean is considerably limited. On the contrary, according to our data, in the Sakaraulian number of representatives of genera (more than 60) as well as of the species (up to 150) increases. As to the strips represented by deep marine facies, here nannoplankton researches were of great importance. In Georgia, based on these fossils, zonal division of Oligencene part of the Maikop series got possible: lower - Squri layers - CP-16 (=NP21); Helicosphaera  reticulata Zone; middle – Sachino layers - CP-17 and CP-18 (=NP23); Spenolithus distentus and Speno-lithus praedistentus Zones; upper – Rukhi layers - CP-19 (=NP24-25); Spenolithus  ciperoensis Zone (Minashvili, 1992). The mentioned zonal division of the Maikop series has significantly changed the old views on its stratigraphic volume and the relations with the neighboring strata. 
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Based on the significance of nannoplankton for the researches of the Maikop series, the authors of the article suggest to consider the section of the Maikop series drawn up near the village of Jgali (the Chanis-Tskali river canyon) as a stratotype, and the recorded nannocomp-lexes as a reference for the Maikop series of the Eastern Paratethys.      (   – -),        ( , 1925; Baldi, 1973; Seneš, 1969)     -    ,  -        -  ,      - ( . 1).     ,   -        - ( , , , )   ,     ( ,  , ).       – , ,    ,    -    ( , )  - ( , , )  .        „ “     , ,  ,      (  )   ( -, 1918; Baldi, 1981; , 1984; , 1989).   ,       .      (= ) -;   –  ;   – - .    ,         .  ,        ,  ,    ( ) -   ,    -  . ,       .  ( , 1971)  .  ( , 1989) -, ,          ,         (120–   )   .      ,  -    ,   ,  
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   ,     .  I I IIIIdasavleT parateTisi aRmosavleT parateTisiwynarokeanuri auziteTisialpebi karpatebibalkanebidinaridebi kavkasioniIII IV   . 1.    .  (1970) . I – . II –   . III – . IV –  -  . 1-4.         –  –            - ,     -   ,       ( . . ).          ,       .    -   , -  -    ( , 2000),     ,   ,      ,         ( , 1944)     ( . , 1970). ,       - , ( , 1959; , 1964; . , 1970; -, 1985) ,     , . .          (Minashvili, 1992)       .  
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   ,    -   ,             -   .     .             (Minashvili, 1992)        .     ,    -      (= )   200 -   -     - 15-  -  ( . , 1970; , 1985). ,                .  ,    ,   -    .  -      , -    ( . ),  200 .      -      -       - : Arca biangula, Chlamys incomparabilis, Ostrea digitalina, Polymesoda 

convexa, Corbula gibba, Natica beirlichi, Turritella pseudogradata, Cerithium upliscichensis.         -   ( .2),  . .    -. ,     :  1. - , , -   ,      .  -  NO 5°, <70°.    : Corbula (Lenti-

corbula) sokolovi, Janschinella garetzkii, Lentidium georgianum, Polimesoda brogniarti, 

Cerastoderma serogosicum, Congeria basteroti.. . . . . . . . . . . . . .. . . . . . .  .  . . . . . . . . . . . ..  16.0 . 2.         (18 )  : Cyclococcolithus floridanus, Reticulofenestra lockeri, R. 

ornata, R. bisecta, Coccolithus pelagicus, Zygrhablithus bijugatus, Pontosphaera multipora, 

Braarudosphaera bigelovi, Sphenolithus moriformis, Sph. ciperoensis, Coccolithus eopelagicus, 

Triquetrorhabdulus sp., Transversoponthis zigzag, Discolithina latelliptica, Cyclococcolithus abi-

sectus, Rhabdosphaera sp.      ...50.0 . 3.  - , ,      .  ,  20 -  : Nucula aff. 

mayeri, Arca biangula, Modiolus katscharavai, Isognomon sp., Chlamys cf. incomparabilis, Ostrea 

digitalina, Anomya ephippium, Codalucina tenuistriata, Erycinella clara, Lucinoma borialis, Dip-

lodonta trigonula, Parvicardium neglectum, Cerastoderma karaschokense, Polimesoda convexa, 

Corbula (Lenticorbula) sokolovi, Corbula gibba, Lentidium georgianum, Panopea intermedia,   
Natica   beirichi,   Turritella   (Haustator)   pseudogradata,   Cerithium upliscichensis. . . . . 65.0 . 
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4.        .   .   : 
Arca biangula, Polymesoda convexa, Corbula sokolovi, Lentidium georgianum, Chlamys 

incomparabilis, Natica beirichi, Turritella aff. pseudogradata  . . . . . . . . . . . . . . . . . . .  . . . . . 62.0 . 5. ,   4.   Arca cf. biangula, Parvicardium 

neglectum. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 67.0 . 6.    4.,    ,    0,5  . . . . . . . . . . . . . . . .  160.0 . 7. ,   4.   – Arca biangula, Anomya ephippium, 

Musculus hoernesi.  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .170.0 .  ,     . - ( , 1954), .  ( . , 1970)          -  .            ,   -,    .      – Janschi-
nella garetckii.       -       ( , 1993).          („   

“)   .   2    ,    
Sphenolithus ciperoensis   Np25-NN1    .       ,   -  .     ,      .    ,    3-        .    4-7 ,   -    ,        .        - .        - ( , , , 1972;   ., 1998).    ,    - ,  360 -      .  ( , 1972) ,         . ,     ,       ,   ,    – . 
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  (2006)     ,    ,            ,          .   
 .2.  . -   .     ,       -       - .    , .   ( .  ). ,   . ,       ,    -     .        -     ,           . 
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  ( , , -  -)    . .      ( , 1953).    
  .3.         (Minashvili, 1992)       -   -,    ,       (500 )       (3 )  : Bulimina tumidula, Bolivina goudkoffi, Globulina 

ineaqualis, Porosononion polymorphus, Uvigerinella sp. ( . , 1970).   ( . )  ,        , -
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    . : Glycymeris texstus, Nucula burdigalica, 

Panopea menardi, Polinices helicina, Nuculana fragilis.        -  ,  - Rzehakia socialis-     ,  -  Eoprosodacna cartlica  Congeria amygdaloides- .      .  ,  .  ( , 1934)      .  ( , 1939)   30-   ,   -       .    ,    -    ,  ,    : Nucula burdigalica, Glycymeris deshayesi, Arca turonica, 

Tellina planata, Corbula gibba, Cardium discrepans.     - ,            . : Glycymeris desha-

yesi gracaliensis, G. deshayesi goriensis, G. textus elongata, Corbula djanelidzei, Cardium discer-

pans djgaliensis.   ,  -        10-40 -   , ,     .             , . ,  . , -   ,      -    : Glycymeris 

deshayesi, G. cor., Nucula burdigalica, Anadara turonica, Panopea menardi, Polinices burdi-

galensis, Turritella turris, Globigerinoides trilobus, Nonion granosus, N. graniferus, Porosonion 

polymorphus, P. sakaraulensis, Globulina gibba, Neobulimina aff. abchasiensis, Fursenkoina 

schreibersiana, Cibicides aff. amphisuliensis, Ammonia beccarii, Polymorphina sp., Cytheridea 

mulleri, Cytherreis megrelica.        -   ,   , ,  (700-900 )   . -   (   ;  ) -             .  . .     -   ,       (150–250 ).        ,      -   . .  ( , 1998) -        ,    .   ,      . 
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      (     ),      ( ,   )    .   , .   ( . -  ) -       (25 )     – 
Glycymeris deshayesi, Nucula burdigalica, Anadara turonica, Nuculana fragilis, Europicardium 

multicostatum, Paphia sp., Panopea sp., Turritella turris,    .    ,      . , .  . ,   ( . - , . . , , )       -  .          .      ,  -      ,  -        -.        -  -  ,      . -  ( , 1933)      -,    . -    - . ,      -      -  .   ,     - ,  ,   40-60   .          ,   ,   ,   – Panopea menardi  Discors discrepans-   .            ,   -  .   -   (  -  )      -  .       ,    -  ,     600-700  ,   -   ,   .   
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  .   ( , 1933)     .  ( , 1934)  , .   -.     ( . . „  “)  -   ,     ,      .      500-600 - . .      ,      ,    - -  -    .      ,            120-150 -  .         200-300   .           -   .    - ,  2-3  (Rzehakia socialis, Eoprosodacna carth-

lica) ,     ,  .       -    :   , , -      -    –        .    ,          ,    .    -  ,      - ,        -   2-3    .           ,       -       ,   -       ,   ,    .     ( - -  - )         -   -       - .   



  
99  

            ,   - ,     .        , , -    ( . )      .    -   . . „   „    ,  - .      ,  ,  „    “,   - „  “,     ,        . ,    -         ,     ,  ,       (   )              ,    „  “  .       -  ,    „  „    .    ,      ( . . „   
“)  ,     ,   -        ,  ,     10-     , -  ( , , , ,   .),    ( . . - ,   .) ( , 1985).       ,  ,      , , , ,      (80 , 120 ).       ,    2 , ,      (Panopae menardi  Discors discrepans - ) .         ,  ,           (  1981, 1992).       -    ,   - :      -     ( . 3)        :   -   (CP-16) Helicospaera reticulata-  ;  -  (CP-17.  CP-18 ) Spenolithus distentus   Spenolithus predistentus -  ,   -  (SP-19) Spenolithus ciperoensis- .       -
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,       (Martini, 1970; Okada, 1980),        -      .  ,  ,     ( . ,  ,  . -  )            -,             .     .  ( , 1958)  .  ( , 1970)   ,    -      ,  -,   ,           .     ,    -     ,       . ,          -.      , -        -    .  ,          - -  .  ,       ,  - .     .,  .,  .,  .,  . (1998).       - . . . . . .  . . 101-109. Ananiashvili G. D., et al. (2002). Late Mesozoic-Cenozoic geodynamic evolution of the Eastern  Georgian oil-gas bearing basin (Trans-Caucasus). XVIII Congress of Carpathian-Balkan Geological Association, Slovak Republic. P. 10-17. Ananiashvili G., Minashvili Ts., Khutsishvili S. (2010). About the cyclic development of Mio-cene basins of the Eastern Paratethys. A. Janelidze institute of Geology. Tbilisi. Abstracts. P. 3-4. 
Ananiašvili G.D., Brestenská, Gašparik. (1978). Stratigrafia neogénu Kaukazua Zapadnych  Karpat. Geol. prace, Správy 69. P. 261-304. 
Ananiašvili G.D., Sachelashvili Z.V. (1984). Correlation on Czechoslovakian and Georgian Miocene sediments on the base of mollusk faunal data. Geol. prace, Spravy 80. P. 79-89. 
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UDC.552(479.22)+902.66(479.22)E eocenuri magmatizmi loqis masivis farglebSi . , . , . *, .  , .  .  ,  *      , ,    ,       . . , . ,  . , . . , .  .  ,      , -,    , .   ,        -         -     - . Eocene magmatism in the limits of Loki massif. G.Vashakidze, M.Togonidze, V.Lebedev, K.Lobjanidze. TSU, Alexandre Janelidze Institute of Geology, Institute of Geology of Ore 

Deposits, Petrography, Mineralogy and Geochemistry of the Russian Academy of Sciences. Institute of mineral ResursesGeochronological studies conducted in the Loki massif established the quartz diabase-porphyry intrusive of the Eocene age and gabbro-diorite porphyry and hornblende diorite-porphyry dykes crosscutting the massif.       . . , . ,  . 
, . . ,   . . , И  
 ы  , а , а    РА . -

        -
 - ,     -    -

 -   .  Extended Abstract The Loki massif is located in the southeast Georgia (Dmanisi and Bolnisi Municipalities) on the southern slope of the Loki (Somkhit) range. It represents an uplifted part of the Transcaucasian crystalline substrate and covers 100 km2 area. The massif comprises Paleozoic schists, weakly gneissed quartz-diorites and various types of granites. It is transgressively over-lain by Liassic terrigenous rocks and is crosscut by aplite, pegmatite, gabbro and diabase bodies of various thicknesses. Minor Jurassic, Cretaceous and Eocene diorite intrusions have been established in the area, which are in turn injected by aplite veins. Aplite veins crosscut the relatively small gabbro bodies of similar age as well. 
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The manifestation of Eocene magmatism in the Loki Massif is weakly established. In the upstream of the largest tributary of the river Jandari the rocks of this age form a small quartz diorite-porphyry intrusive. Paleozoic granites are the intrusive host rocks. The data on the Tertiary age of this intrusive is for the first time introduced in the report of T. Kazakhashvili. She explains the young age of the intrusive according to the petrographic features of the rocks and their fresh appearance. The aim of presented study was to investigate this intrusive and its crosscutting bodies and to establish their geological age using geochronological dating of fresh hornblende phenocrysts in the host rocks.  Macroscopically the quartz diorite-porphyry is a grey rock with porphyritic micro-allotriomorphic or hypidiomorphic granular texture of the groundmass. Phenocrysts are represented by plagioclase, hornblende and quartz. The groundmass consists of plagioclase, quartz, chlorite, hydromica and ore minerals. Apatite is found as an accessory mineral.  Monomineral fraction of hornblende was selected from the quartz diorite-porphyry and its K-Ar age was determined. Obtained K-Ar age (44 Ma) corresponds to Eocene time. Crosscutting the massif Eocene gabbro-diorite porphyries and hornblende diabase-por-phyries have been studied as well. The latter are observed as 1-1.3 m thick dykes in the study area.  Gabbro-diabase porphyry – is a dark grey rock. Phenocrysts are represented by horn-blende, monoclinic pyroxene and plagioclase. The groundmass comprises small elongated laths of plagioclase, crystals of altered mafic and ore minerals as well as chlorite, illite and mont-morillonite.  Hornblende diabase-porphyry – is the rock with diabase texture. Plagioclase present as small elongate laths (<1 mm) is fairly fresh. Bigger plagioclase crystals (3 mm) are altered. Mafic minerals (mainly hornblende) fill interstitial spaces between the plagioclase crystals. Fine crystals of ore minerals are rather abundant.  For K-Ar dating a mean sample was selected from hornblende diabase-porphyry and the hornblende monomineral fraction was selected from the gabbro-diorite porphyry. The results of researches undertaken in the Department of Isotope Geochronology of the Al. Janelidze Insitute of Geology and relevant Department of the Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry (IGEM), Russian Academy of Sciences are following: Hornblende diabase-porphyries - samples 261 and 382 – 38Ma and 49Ma; samples I-9 and 847 from gabbro-diabase porphyry – 44Ma and 52Ma respectively.  The obtained results show similar Eocene age for quartz diorite-porphyry intrusion and gabbro-diorite porphyry and hornblende diabase-porphyry crosscutting bodies. The younger age determined on the sample 261 was apparently conditioned by strong weathering of the rock.    -  ,     .    -       ( )   .   ≈100 2- .    
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  ,             .   , ,   -    (    ., 1992;   ., 
1993;   ., 1999;  Gamkrelidze et al., 1999; , 2000;   .,  2002).       -.    ,   ,       ,   ,   .          (   ., 1991;   ., 1993; , 1998).       .         . .               ( . 1)    - .     .      ,   .   ( , 1941, 1949).           .   

 . 1.       1-   ; 2 -       ; 3 -  ; 4 -   - ; 5 -   - ; 6 - - ; 7 -     ; 8 - ; 9 -  ; 10 -  . 
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     . ,        ,      (0,2 - )    .       .  -     K-Ar     - 44 .  (  2).    ,    -  - -   - .    1-1.3    .  -      .  -  ,    ;        ,       , - ,   -  ( . 3   ).     . 3.   -  ( ) + ;   )  )        (1 -) ,    ,           . -    , -     .        (0,5 – 2,5 )   ;    .   -       .    ,  ,  .         - ,  0,2       .  
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 1      . 
№     . . K  % 40Ar    3/  40Ar    % T . .  -  I-11 .     . 1.06 0.00182 35 442  -  261 .     . -   .  0.52 0.00078 70 382 382 .     . -   .  0.63 0.00120 50 492 -   847 .      . 0.34 0.00069 57 522 . 
№    . . K  % 40Ar    /  40Ar    % T . . I-9 .    .  . 0.33 1.013 44.3 443   -    .         (<1 )    (3 )  .         .       ( . 4   ).     . 4.   -  ( ) + ;   )  ).     -       ( . 1). 
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 2  -    
№ SiO2 TiO2 Al2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O ..  261 48.10 0.34 15.30 8.98 0.14 5.97 8.29 3.18 0.67 0.03 0.57 8.63 100.2 382 52.41 0.62 15.30 10.25 0.14 6.33 8.39 2.95 0.57 0.03 0.33 2.51 99.83    -  K-Ar        ,  -  -     .  - ,   .  .  -          , ,      ,   : - -  (  261) - 38 .    (  382) - 49 . ; -    (  I-9) - 44 .   (  847) - 52 .  (  2).  N 261   ,  ,    . , -   ,    - , -     -    .    
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Extended Abstract The study of geological cross-sections and petrographic composition of the Lower Cretaceous flysch deposits of the Greater Caucasus southern slope, the analysis of textural peculiarities in the Lower Cretaceous sedimentary basin of the Greater Caucasus southern slope and the character of terrigene material gave opportunity to distinguish following genetic types of sediments: submarine landslide, fine-grained, coarse-grained and swelled turbidity flows. These genetic types are re-sedimentary turbidity formations. Their formation is conditioned by remobilization and re-transportation of primary sediments in the relatively deeper Lower Cre-taceous basin, where the sedimentation took place at the expense of turbidity currents evolved due to sea level fluctuations, pulsation tectonic movements and the related earthquakes. Thereby, the Lower Cretaceous flysch complex of the southern slope of the Greater Cau-casus should have formed in trough environments controlled by the tectonic and lithological factors.    -     -   .     -      .         -   , :    ,     - ,    ,   -,     . ( , 2005). -       -  ( ),   :   - ,  ,   ( ),      ( . 1).  ,       ( , ,  -,   , , ,   -)   ( , , ,  )      ,       .              -      -            : , -     ( . 2).  -      -,      -       . 
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Extended Abstract 

The Gagra-Java zone represents a southernmost tectonic unit of the Greater Caucasus. It is 

situated along the boundary with the Black Sea-Transcaucasian micro-continent
4
 (micro-plate). The 

Gagra-Java zone bordering the Central Caucasus from the south during the Alpine epoch of 

tectogenesis underwent multiple northeastern and submeridional tangential compressions, which 

conditioned its complex tectonic structure. 

The study area represents an eastern part (130 km long and 5-30km wide) of the Gagra-Java 

tectonic zone from the river Tekhuri to the village of Java. In the north, it borders the Chkhalkta-

Laila zone, and in the south, it contacts the Black Sea-Transcaucasian micro-plate that passes along 

the southern edge of northern limb of Racha-Lechkhumi syncline. 

In geological structure of the discussed area of the Gagra-Java zone Lower, Middle and 

Upper Jurassic sandy-clayey deposits, Middle Jurassic volcanogenicic rocks as well as Cretaceous 

and Paleogene carbonaceous formations participate. Their total thickness is 6 km. During the 

detailed regional researches, in the studied area, along the intersection of the Tskhenistskali and 

Rioni river gorges, geological-structural sections (correspondingly 20 and 30 km long) were 

composed. 

In the limits of the study area uneven dislocation/folding of the deposits is observed. The 

Muashi Suite of the Pliensbachian age and the Lower Sori suite Toarcian stage are characterized by 

most complicated structure. These deposits are contorted into the smallest and most intensively 

compressed folds of the plicative structures of the Gagra-Java zone. The additional folds of the 

smaller size also complicate them. In these measures the bedding cleavage and axial-plane 

transverse cleavage were developed. Relatively large-scale, but also heavily compressed folding is 

observed in the Aalenian Upper Sori suite. Character of the folding of the Khojali suite built up of 

volcanogenic rocks of the Bajocian porphyritic series sharply differs from the above mentioned. 

Here, the folds have larger dimensions, low-angle limbs and relatively open and rounded hinges. 

The additional folding and cleavage is uncharacteristic for this unit. 

The peculiar feature of folding developed in the Tskhenistskali section is the southwestern 

strike (230-260
o
) of the structures. In the Rioni section mainly the structures with north-western 

strike (285-315
o
) of axis spread. 

During the northward advance of the Black Sea-Transcaucasian microcontinent and the for-

mation of the Transcaucasian transverse uplift, the Racha-Lechkhumi syncline as an indenter was                                                            
4
 Editor's note. According to all known definitions, a microcontinent is a continental structure located in the ocean (a small continent or a large island). Therefore, based on the principle of actualism, for the Late Alpine and the present time, when all the oceans are already closed, the use of the term 

“microcontinent" is wrong. This is the same as the  Foldsystem of the Greater Caucasus  in real time 
called the marginal sea. For this time, the term “Transcaucasian (or Black Sea-Transcaucasian) massif”, which unites the modern Georgian and Azerbaijan blocks, seems to be the most correct.  
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squeezing into the folded structure of the Gagra-Java zone. The anti-Caucasian strike of folding is a 

result of such indentation of the protrusion of the 20 km long northern arcuate steep synclinal limb, 

into the structure of the Gagra-Java zone. As a result, folding changed its original northwestern 

orientation to the southwestern direction in accordance with the northern edge of the syncline. 

Folded structure of the Mesozoic deposits of the Tskhenistskali section differs by multi-

ordinal and diverse dislocation of the formations. In the limits of geological-structural profile, 

folded areas restricted by steep faults were defined. They are deformed variously and sometimes 

difficult to identify as the same structure. It indicates steep displacement of the complexes within 

the section limits. The reason of such collage of heterogeneous dislocations is the vertical 

disharmony of the folding and multiple overprint of multidirectional tangential compression of 

rocks of the section. 

Folding of Middle-Upper Jurassic and Cretaceous deposits of the Rioni section is relatively 

simple. It is forming gentle flexure like up to 30 km wide fold of the first order. According to the 

level of the folds hinges position in the area, gentle limb of the flexure in the southern part is 

complicated by bends dipping with 20-30
o
 angle, but northern part of the fold is gently (15

o
) 

dipping to the north-east. The steep limb of the fold is sub-vertical (75-85
o
) and at the same time 

represents a northern steep limb of the Racha-Lechkhumi syncline. 

Folding of the Gagra-Java tectonic zone took place at the Early- Middle Alpine stage of the 

Greater Caucasus evolution during the manifestation of the Bathonian (Adigean) and the Pyrenean 

phases of tectogenesis. The folding took place in the conditions of the northeastern tangential 

compression of the region, stipulated by moving up and pressing of the Black Sea-Transcaucasian 

micro-continent to the Gagra-Java zone. The Late Alpine newest stage (Late Miocene-Anthro-

pogenic) took place in the conditions of submeridional horizontal pressure on the active marginal 

Gagra-Java zone. These movements took place during the Newest and Quaternary phases of 

folding in conditions of the collision of the Black Sea-Transcaucasian microcontinent and the 

Greater Caucasus, in the process of the Transcaucasian transversal uplift formation. This led to the 

local, obliquely superimposed structure formation in the limits of primary linear northwestern 

folding spread in the region.  

Multiple tangential compressions of different directions promoted processes of formation of 

non-uniform folded structure of different age in Gagra-Java zone, which continues today.  

 -        ,    5        .  - -         .     ,  -            ( , 1984). ,   -                                                           5  .      
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. 143-224. UDC.551.24.035(479.22)     teqtonikuri indentacia da masTan dakavSirebuli  struqturebis morfo-kinematika  . , * . , . ,  * . -  , .  .  ,  *    
       - . . , . , . , . - . , .  .  , *   .       -  .              - ,       .           . Tectonic Indentation and Morpho-Kinematics of the Related Structures. L. Basheleishvili, M.Kume-lashvili, N. Tevdorashvili, T. Razmadze-Brokishvili. TSU, Alexandre Janelidze Institute of Geology,*Technical University of Georgia. In some regions of Georgia, presence of structures 
characteristic of tectonic indentation is common. The paper primarily focused on the indenter’s role and morpho-kinematics of the disjunctive and plicative structures that formed in the process of indentation often accompanied by lateral yielding of the masses. Comparison of natural tectonic structures and those obtained by modeling shows their sufficient identity. 
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 Extended Abstract  According to the existing literary sources, the tectonic indentation is a horizontal movement of rigid bodies (plates) and the intrusion into the relatively labile mass of the Earth's crust, as a result of which often arcuate or other structures often occur. In similar structures according to their large scale the oroclines, horizontal structural arcs, horizontal folds, orogenic syntaxes, synthetic and antithetic fault systems formed in the horizontal plane, etc. are distinguished. There are numerous publications in this direction. They describe the structures of the Alpine-Himalayan orogenic belt, such as the Iberian- Armorican arc, Carpathian loop, Punjab syntaxis, Pamir arc, the Lesser Caucasus structural arc, etc. In general, explanation of indentation mechanism is well subject to the experimental modeling being justified with the 
researches conducted in this direction. They primarily focused on the indenter’s role and morpho-kinematics of the disjunctive and plicative structures that formed in the process of indentation often accompanied by lateral yielding of the masses. Comparison of natural tectonic structures and those obtained by modeling shows their sufficient identity, especially during the tests conducted with the so-called stamp-indenter. The most important thing is the correct selection in nature of a geological object similar to an indenter that would meet the requirements - principally they must be not only disjunctives but also bodies with lithologically distinct boundaries. In this regard, the illustrative example is the Sakraula nappe sheet in the western segment of the Achara-Trialeti folded zone and the related echelon fold system and overthrust faults spread in the Miocene-Pliocene deposits of the foredeep. Also, formation of the so-called “horsetail” struc-tures at the eastern termination of the same zone that was conditioned by overthrusting of the Gare Kakheti molassic trough from north to south and its adjustment to the already formed morphostructure of the Achara-Trialeti zone that is accompanied by the occurrence of the syn-thetic shift fault system. Interpretation of kinematics of the Odishi block in the subsidence zone of the Georgian Block and paragenesis of the related faultline echelon folding also deserves attention. 
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  . 8.    . 1-  ; 2 -   ; 3 -     ;  4 -  ; 5 - ; 6 -  .         -   (Gamond et al., 1984).  ,         ,         -       . , ,               .     Basheleishvili L.B. (1987). Kinematics of the Alpine deformation of the Transcaucasian Median massif. National Young  School. Sofia. P. 215-222. Basheleishvili L. (1999). Structural associations of the basement and sedimentary cover of the Georgian part of the Caucasus. Basement tectonics -13. USA-edit. A.K. Sinha. P. 25-32. Boillot G., Picq M., Winterer E., Meyer A. (1986). Amancissement de la croute continentale at denudation tectonicque du manteau superier les marges stablles//Bul.elf-Aquitanie. V.I. 10. N 1. P.95-104. 
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UDC.551.21(234.9)+551.7(479.22) vulkan patara tyarSeTis (yazbegis vulkanuri masivi)  stratigrafia da paleogeografia . , . , .  , .  .       (   )   -. . , . ,  . . , .  .  .      -  ,    . -       -. -      -        -, ,        6000 .  . Stratigraphy and paleogeography of the volcano Patara Tkarsheti (Kazbegi vol anic massif). G. Maisuradze, M. Togonidze, K. Gabarashvili. Alexandre Janelidze Institute of Geology, TSU. In the article the issues of stratigraphy, morphology and petrology of young volcanoes of the Kazbegi massif are considered. There is done an attempt to reconstruct the natural environment of the area in the Holocene. On the basis of palynological and radiological studies of fossil plants in lacustrine-alluvial sediments and paleomagnetic data of lavas, it is finally established that the last lava eruption on the Kazbegi massif took place 6000 years ago.       (   ). 
. . , . . , . . .  , И   . А . а -.     ,     -

  .       
  .         -

     -   , -
 ,         6000 

 . Extended Abstract  Tectonically, the Kazbegi (Mkinvartsveri) volcanic region is located in the transitional zone between the folded system of the southern slope of the Greater Caucasus and the Main Range zone of the Greater Caucasus. The boundary passes along the well-known, so-called "Main Thrust". 
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The Kazbegi volcanic center is situated at 5047m from the sea level.  The cone-like summit represents a polygenic volcano. Its effusive activity is recorded throughout the entire Holocene. The Kazbegi volcanic center includes the polygenic stratovolcano Kazbegi, which is situated in the paleo-Kazbegi caldera center (Dzotsenidze et al., 1985; Koronovskiy, Demina, 2003; Lebedev et al., 2014, 2018) and more than ten modern volcanoes including monogenic and polygenic lava cones, extrusive domes and minor explosive centers surrounding it as an arc from east, south and west. The satellite volcanoes Didi Tkarsheti (Goristsikhe), Patara Tkarsheti, Shevardeni, Kichuttsveri, etc. are also worth to be mentioned. The lava flows (Mna, Arsha, Chkheri, Tsdo, Gveleti, etc.) radially following down the slopes of the Kazbegi massif and fill the paleo-river gorges and glacial troughs. The lava flows of andesitic composition from the Patara Takarsheti volcanic center spread along the left bank of the river Tergi (Terek), filling the river bed near the present village of Tarksheti thus blocking the river and creating a natural dam, the banks of which were covered with forest. Later, the forest was "buried" under the lacustrine-alluvial deposits. Under the erosion impact, the river Tergi burst the dam causing the water leakage from the lake that conditioned stripping of 10 m thick lacustrine-alluvial deposits with the buried in them wood layer. Samples of fossil woods were dated at Tbilisi State University and the Groningen Radiological Laboratory (Ch. Janelidze, 1975). It has been established that the age of fossil forests from lacustrine sediments is 5950 ± 90 (TB-44) and 6290 ± 90 years (GiF-3487). Later, almost the same age (5920 ± 180 years) was obtained by radiocarbon dating of wood in the laboratory of the Institute of Geology, Petrography, Mineralogy and Geochemistry of the Russian Academy of Sciences (Chernyshev et al., 2002).  The results of the vegetation pollen composition study and the figures obtained using the radiocarbon method are well consistent. The climatic optimum of the Middle Holocene, which led to the elevation of the landscape belts at a great hypsometric height, manifested in the Central Caucasus, in particular in the Tergi river gorge. According to the number of pollen grains the beech (Fagus) was widely spread. The forest included elm (Ulmus), birch (Betula), hornbeam (Carpinus) and alder (Alnus). Similar vegetation was spread during the formation of spectra of the zones III (5.2-3.9 m) and IV (3.9-3.4 m). As for the zone V (3.4-0 m), here the coexistence of grass and shrub species is rather obvious. At the post-Middle Holocene stage, under the influence of climate change and anthropogenic factors above the forest landscapes the alpine meadows appe-ared that continues up to now. Based on the analysis of the actual material, we can conclude that the eruptive activity of the Patara Tkarsheti volcano in the Middle Holocene coincided with the spreading of broad-leaved forests in the Kazbegi district, and their age coincides with the age of wood fossilization - 6000 years. The climatic optimum of the Middle Holocene is archaeologically consistent with the Eneo-lithic period.  
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      5047 -  .  -    ,         .    -  ,     - (   ., 1985; , , 2003;   ., 2014, 2018)      ,       ,      .   ,        .      , ,   .  „ “ -       , -    3600-4000  .  ,  -         1000 -  .   , , , ,               -.  ,    , ,  -   „  “ - .        ( )      (  -  ).       -, ,   .      .     -  .   , ,   , K-Ar    ,    -  , ,     -  - (   ., 2014, 2018).    , . - .      ,     -   „ “     .    , ,  .         (   „ -
“)  3430   .   -   .        -     -    ,   -  .    . ,         .      ,    -     ,    ,    
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150  

        ,       -     .   , - ( , ),    , -.       ,     .   ,   250-300   , -    ,     - ,   „  “ (2213 ) ( . 2).      . 2.    ( .  ).             .         .     -  .     -: Pl+Hbl+Opx+Cpx+Bi+Qz,    - Gl+Pl+Hbl+Opx;  -     ( . 3).     
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 . 3.      ,  (+).   :   (Pl) – 40-50%,      - (0,5-2,5 ),   .    ( . 4)   .     . - ,    ,   ,   .      .   . 4.  ,  (+).    (Hbl) – 25-30%, ,    (0,2- 1,5 ),      .    ,        .     ( . 5 ).  
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 . 5.  ,   .    (Pi)    (Cpx),   (Opx),  -   .   (Bi)      (0.4-1 - ) - .   (Qz) 0.3-1.5       .       .  SiO2-    59-61 %.            ,  .    ,      ,     . ,  -   „ “.  -,      ,    -,  10   -  ,    .          ( -
  . 1982): 1   ....................................................................................... 0.0 – 0.20 2      ............................. 0.20 -0.53 3    -  .......... 0.53 – 1.33 4    ...................................................... 1.33 -1.65 5     …....................... 1.65 – 3.65 6     ................................................... 3.65 – 3.69 7      .................................. 3.69 – 3.99 8     ............................................. 3.99 – 4.36 9      ...... 4.36 – 5.36 
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10    ........................................................... 5.36 – 5.52 11     ............................................. 5.52 – 5.85 12    ...................................................... 5.85 – 6.13 13      .......... 6.13 – 6.73 14      ....................... 6.73 – 7.10 15      .............................. 7.10 -7.30 16     ........................... 7.30 – 8.94 17     ................................................................. 8.94 – 9.00 18  ................................................................. 9.00 – 9.67 19    ............................................................................... 9.67 – 9.82 20      .................................... 9.82 – 10.02 21   -  (  ) ......................................       .   (1975),              ,        5950±90 ( -44)  6290±90  (GiF-3487), . ,     -     , , -       -   - 5920±180  (   ., 2002).    ? ,          ,  - 10000     .   -      ( , 1979).     (  )      ( , )     ( , ).    ,    .   ,   ,     (10000-8000 . -   ),  (8000-2500 . - )   (2500- -  - -) .       ,    .  ,         .          ,     5000-6000  .  ,  , -   ,   ,    -   .           . 
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  ,      - -    ,           .  ,         . ,    -  . , ,    .  -      -    . ,  (   )   .   -   .   (1977, 1982).   .   -   ( . 6).    ,     (  ):   (I – 10-7,6 )    -   Lycopodium selago, L. alpinum   Selaginella selaginoides  - ,       -  .  ,      ,   .   (II - 7,6-5,2 )   -    .      - (Fagus),  (Ulmus)   (Carpinus). ,   -    .    -     .  -  ,        ,   , , - , .  .    ,  (Fagus)   .     (Ulmus),   (Betula),  (Carpinus)   (Alnus).  -   III (5,2-3,9 )  IV (3,9-3,4 )   - .   V (3,4-0 ) ,       - .    ,      ,     -   ,   .    , ,       -     - ( .   ., 1982).    (   ),         (  D=328, i=+84;    D=13,  i=+ 43;  Cheri D=350, I=+67;  D=5, i=+48)     . 
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  Lebedev V.A., Parfenov A.V., Vashakidze G.T., Chernishev I.V., Gabarashvili Q.A. (2014). Major Events in Evolution of the Kazbek Neovolcanic Center, Greater Caucasus: Isotope–Geochronological Data. Doklady Earth Sciences. Vol. 458. Part 1. P. 1092-1098.  Lebedev V.A., Parfenov A.V., Vashakidze G.T., Gabarashvili Q.A., Chernyshev I.V., Togonidze  M.G.  (2018). Chronology of Magmatic Activity and Petrologic–Mineralogical Characteristics of Lavas of Kazbek Quaternary Volcano, Greater Caucasus. Petrology. Vol. 26. №1. P. 1–28. Maisuradze G., Gabarashvili Q., Dudauri O. (2013). Holocene Volcanism of the Kazbegi Volcanic Region. 1st Int. Conference and Workshop - Caucasus Active Tectonics and Magmatism - Hazards and Resources. Abstract. Tbilisi. Georgia. P. 19-20. 
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 . .,  . .,  . .,  . .,  . . (2002). -
      // . 

. N 11. . 1151-1166.            UDC.552(234.9)+550.4(234.9) dizis seriis (kavkasioni) baTuri magmatitebis petrogeoqimia . , .  , .  .      ( )   . . , . . , .  .  .               .  Petrogeochemistry of the Dizi Series (the Greater Caucasus) Bathonian magmatites. I.Javakhishvili. G. Beridze. TSU, Alexandre Janelidze Institute of Geology. In the article Bathonian intrusions of the Dizi series are considered and the new data about their composition and genesis is presented.  
     (  ). . , . 

. ,   . . .     
           .  Extended Abstract The Dizi series of Devonian-Triasic age, located in the extreme north of the Black Sea-Central Transcaucasian terrane, is exposed on the Southern Slope of the Greater Caucasus, Svaneti (Georgia). In the series Middle Jurassic (Bathonian) intrusions, represented by pyroxenite, gabbro, gabbro-diorite, diorite, syenite-diorite, syenite, monzonite-diorite, quartz diorite and granite, occur. Among the ten mapped exposures of these intrusions the multiphase Kirari, Abakuri and the Dizi intrusions are the largest. Under the influence of these intrusive bodies the Dizi series under-went contact (thermal) metamorphism. K-Ar age dating of the Dizi series magmatites established 176-165 Ma (Dudauri, Togonidze, 2016) confirming the formation of intrusives during the Batho-
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nian orogeny. Despite the fact that these magmatic rocks were the object of interest of many researchers, many petrological and mineralogical questions require further specification. Actually, 
the studies in respect of their geochemistry haven’t been performed so far. Important for petro-genetic modeling trace and rare earth elements content and their distribution regularities have to be defined as well.Integrated field, petrological and geochemical studies of above mentioned intru-sions were undertaken including accurate mapping of the intrusions boundaries, standard petro-graphy of more than 150 thin sections, identification of the intrusions effects on host-rocks and whole-rock XRF analyses on selected from intrusions 33 representative samples (pyroxenite, diorite, syenite, monzonite and granite). According to the total alkali vs silica (TAS) classification diagram (Middlemost, 1994) the larger part of the Dizi intrusions are classified as syenites. Diorites and monzonites are in limited amounts established mainly in the peripheral part of the syenite intrusions. In AFM diagram (Irvine, Baragar, 1971) all the points of diorites, syenites and monzo-nites from the Dizi village area are plotted in the calc-alkaline field. The Kirari intrusive forma-tions are of more calc-alkaline in composition, though tholeiitic formations are observed as well. The Abakuri intrusive formations also are of tholeiitic composition. According to trace and rare earth element concentrations discrimination diagrams for the tectonic interpretations of granitic rocks (Pearce, et al., 1984) are created. As a result, syenite-diorite intrusions of the Dizi series belong to the granitoids of continental, volcanic arc and syn-collisional type.  -        -      .   -  , . .    ,  -  ( . 1).     ( )  , -  , , - , , -- , , ,    -.   ,   ,   .    .   -  .  .    .     -        -, .    -     -   ,     -   -  .     K-Ar  176-165 .   ( , -

, 2016),         .   ,        .  
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  . 1.   -38-25-    (1: 50 000;   . 1986).        ,   .  ( , 1935) .    -  .   .  ( , , 1940), .   . - ( , , 1940), .  ( , 1947), .  ( , 1947), .  ( , 1962), .   .  ( , , 2016). .  ( , 1947)          ,     ,     - . .  ( , 1962) ,       .     ,  - ,   -  .       :   , -   - . .   .  ( , , 2016)   - -    .   -   , , , , -    . Na2O+K2O/SiO2, Na2O - K2O - CaO  AFM -
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 ,  ,  -       ,    ,      . -     ,    .        -     ,    -       .         -. GPS        -   ,  200-    -, .  .        , , ,   - 33   XRF  ( .1).     .     50%-       ( . 2),     -    .          .   . 2.       (Middlemost, 1994). I-  , I -   , III-  , IV- , V-  -, VI- , VII- , VIII-  , IX- , X-  , XI- , XII- , XIII-    XIV- . 
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 1 ,           .1 ( )  Dz-16 Dz-1a Dz-2 Dz-3 Dz-4 Dz-5 Dz-6 Dz-7 Dz-8 Dz-9 Dz-11 SiO2 63.65 56.51 46.27 58.56 55.9 58.21 57.94 55.72 58.99 56.53 59.14 TiO2 0.2462 0.332 0.7182 0.389 0.4232 0.416 0.396 0.4124 0.4714 0.559 0.3598 Al2O3 17.81 18.49 15.47 17.99 16.44 17.82 17.24 16.96 15.96 16.63 17.42 Fe2O3 3.214 4.764 10.2 4.914 5.337 5.129 4.921 5.045 5.078 5.94 3.543 MnO 0.135 0.032 0.4552 0.188 0.2178 0.186 0.1607 0.2038 0.162 0.173 0.1213 MgO 0.6253 6.453 4.029 1.411 1.805 1.375 1.277 1.703 1.93 2.584 1.66 CaO 3.623 0.4331 9.314 5.678 5.587 5.164 4.94 4.367 5.257 5.702 3.711 Na2O 6.03 5.882 4.348 5.071 4.848 4.174 4.666 5.834 3.42 3.456 8.068 K2O 4.566 0.9189 0.9889 4.678 4.027 4.739 4.486 4.28 3.601 3.072 1.941 P2O5 0.1088 0.1001 0.56 0.2387 0.2766 0.279 0.2511 0.2012 0.2249 0.2649 0.1248 SO3 0.02552 0.1547 0.05152 0.2305 0.1151 0.123 0.111 0.03375 0.01097 0.01269 0.0318 Total 100.03 94.07 92.40 99.35 95.0 97.61 96.39 94.76 95.11 94.92 96.12 V 56.62 45.32 185.2 90.01 87.51 96.33 89.44 92.97 80.49 91.66 77.43 Cr 103.5 62.81 47.82 71.28 63.43 100.7 89.34 61.92 98.76 106.2 90.83 Co 4.843 5.251 14.08 5.849 6.075 5.919 5.819 5.823 7.582 6.264 4.879 Ni 0.7962 8.553 11.08 0.8493 10.32 1.926 1.427 2.685 5.549 6.68 0.7583 Rb 169.7 35.57 46.85 165 149.9 155.7 158.1 125.3 130 106.2 64.51 Sr 653.2 120.5 660.8 684.4 710.1 601.5 611.7 387.6 416.5 454.4 392.2 Y 36.22 18.29 34.65 38.32 34.63 29.97 30.66 37.37 21.07 21.22 33.23 Zr 255.2 293.1 58.6 198.6 169.9 175.7 195.4 238.1 156.3 191.5 230.1 Nb 18.76 18.76 6.15 12.14 14.41 11.54 11.74 15.18 7.628 8.646 14.34 Cs 4.377 4.338 5.105 15.6 4.61 4.613 4.519 4.549 4.571 4.654 4.16 Ba 1188 55.35 124.2 834.7 951.6 820.5 715.8 665.6 652.5 580.1 500.7 La 40.37 29.99 34.29 7.154 7.331 52.35 47.15 52.8 26.18 37.71 48.42 Ce 87.8 74.6 87.35 110.7 131.1 95.64 86.28 94.34 44.23 57.05 85.44 Nd 142.9 61.92 19.47 51.35 34.45 120.5 109.9 109.1 71.03 90.89 110.3 Hf 0.9213 0.8533 2.695 1.003 1.018 0.9992 0.9831 0.9676 0.9582 1.002 0.8761 Ta 1.935 1.799 2.532 2.09 2.108 2.078 2.049 2.02 2.019 2.097 1.857 Th 47.49 58.59 7.847 23.31 33.82 32.55 31.77 40.22 18.38 17.22 37.52 U 9.401 11.27 5.675 6.183 7.745 6.359 8.375 8.068 2.963 2.354 7.556 Cl 300.8 179.7 472.7 322.7 255.4 371 487.5 482.8 342.9 433.1 268.7 Se 0.4177 0.3817 0.4419 0.4117 0.4112 0.4078 0.4014 0.4174 0.3941 0.4031 0.3838 Br 0.3272 0.7472 0.4795 0.2445 0.2445 0.2415 0.2285 1.713 0.233 0.655 1.016 Pb 42.38 6.356 19.6 40.1 39.39 34.53 32.85 32.67 19.29 18.42 22.99 Zn 38.8 8.069 152.8 62.03 65.52 57.98 46.14 61.77 63.63 72.11 43.24 Cu 18.44 10.24 17.67 13.66 24.39 23.49 33.84 14 4.408 6.662 9.376 As 4.3 6.387 1.27 0.6358 6.178 0.6028 2.889 0.4204 0.3741 0.9948 1.727 Hg 1.632 1.464 3.261 1.709 1.71 1.692 1.666 1.643 1.636 1.675 1.527 Tl 1.291 0.5232 0.6267 1.651 1.516 0.8796 1.22 0.8663 0.5657 0.577 0.5276 Sn 1.258 1.145 1.569 1.343 1.362 1.355 1.321 1.324 1.331 1.368 1.199 Sb 1.2 1.092 1.524 1.368 1.384 1.36 1.313 1.272 1.313 1.316 1.176 W 1.112 1.358 4.724 1.198 1.212 1.191 1.175 1.156 1.154 1.197 1.064 Bi 0.6447 0.5612 0.7121 0.6512 0.6791 0.6452 0.6355 0.6494 0.6232 0.64 0.5952 Mo 0.4909 17.03 0.5991 0.5162 1.791 2.921 1.441 0.5106 1.493 2.75 0.4721 Ga 12.04 10.59 19.86 11.6 14.27 12.17 13.49 12.12 11.11 12.7 12.3                                                            
6 Dz-1 - , Dz-1a - , Dz-2 - , Dz-3 - , Dz-4 - , Dz-5 - , Dz-6 - 

, Dz-7 - , Dz-8 - , Dz-9 - , Dz-11 -  
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.1 ( )  Dz-127 Dz-13 Dz-13a Dz-14 Dz-15 Dz-16 Dz-17 1-12 2-12 5-12 7-12 SiO2 60.55 57.99 56.59 60.91 44.12 56.48 58.29 57.9 58.17 54.26 56.5 TiO2 0.368 0.535 0.5703 0.3773 0.02368 0.5716 0.4568 0.4444 0.4357 0.5835 0.557 Al2O3 17.72 18.34 17.7 15.67 0.7113 17 17.38 15.12 16.11 15.63 16.14 Fe2O3 3.788 4.92 5.442 4.31 9.416 6.195 5.223 5.245 4.925 6.654 5.82 MnO 0.209 0.1235 0.1563 0.1574 0.1285 0.1671 0.1681 0.1334 0.1184 0.1973 0.158 MgO 1.385 1.862 2.18 1.64 35.15 2.493 1.946 1.487 1.959 2.514 2.305 CaO 3.814 5.331 5.64 5.137 6.731 6.523 5.898 4.286 3.779 5.075 5.984 Na2O 6.253 4.443 4.104 4.301 0.1353 3.217 4.176 3.297 5.972 2.911 3.787 K2O 4.944 2.5 1.882 3.447 0.00629 4.658 4.133 3.97 1.019 3.771 2.625 P2O5 0.161 0.2763 0.3114 0.1423 0.00069 0.3932 0.3153 0.2233 0.183 0.2682 0.267 SO3 0.018 0.0244 0.01293 0.3668 0.5672 0.0727 0.01945 0.8368 0.1228 0.01364 0.043 Total 99.20 96.35 94.59 96.46 97.0 97.8 98.0 93.0 93.0 92.0 94.18 V 96.26 90.77 92.52 69.05 16.68 152.4 105.2 41.27 54.66 88.81 86.42 Cr 94.73 115.4 101 78.23 2846 85.88 69.16 14.79 18.31 25.59 23.32 Co 5.201 5.737 5.992 6.598 112.3 9.086 6.117 10.38 5.37 6.576 6.153 Ni 1.196 3.436 3.877 1.538 2104 5.891 4.353 1.928 2.792 9.267 7.65 Rb 150.5 133.6 116.5 132.8 0.7127 166.6 139.8 183.9 53.34 141.6 118 Sr 562 488.7 484 489.2 110.9 523.7 525.6 370.4 322 382.2 453.8 Y 37.55 15.55 20.65 20.31 0.6515 24.88 27.25 23.28 20.37 21.78 20.07 Zr 238.4 172.7 163.1 209.1 0.3435 208.3 191.7 237 164.7 203.2 185 Nb 17.2 13.24 13.1 11.92 0.3416 7.127 11.92 10.47 8.2 7.943 9.592 Cs 4.461 4.495 4.534 5.512 18.31 4.902 4.725 114.9 4.014 4.799 4.698 Ba 1033 420.3 295.2 629.5 22.23 730.2 692.7 808.1 297.3 725.7 341.2 La 49.34 30.96 40.33 29.85 32.17 56.15 40.53 6.742 7.098 7.579 7.48 Ce 85.35 62.55 72.84 56.36 9.453 91.25 74.32 8.156 8.722 58.22 100.6 Nd 114.9 72.19 64.22 72.52 45.24 126.2 75.33 59.47 67.83 76.01 67.27 Hf 0.9425 0.9566 0.9766 1.147 5.63 1.045 0.9922 0.9803 0.9093 2.01 1.001 Ta 1.984 2.007 2.045 2.417 12.73 2.176 2.076 2.031 4.913 2.136 2.088 Th 48.71 20.63 17.66 20.57 0.4097 32.55 22.35 23.79 19.63 16.12 16.89 U 7.528 4.153 4.128 4.982 0.6468 5.298 4.328 8.008 4.38 3.512 4.056 Cl 328.4 389.7 423.4 261.1 714.7 366.4 418.8 400.9 231.3 317 302.5 Se 0.3963 0.403 0.4057 0.4801 0.4047 0.421 0.4191 0.4029 0.3863 0.4066 0.401 Br 1.068 0.5589 0.2337 0.2843 0.3266 0.2816 0.4223 0.2433 0.6883 0.658 0.238 Pb 53.55 28.87 25.48 39.22 0.6257 25.89 27.56 23.7 14.51 19.06 17.35 Zn 58.97 66.18 70.64 55.9 64.29 64.31 59.73 69.24 85.13 70.09 61.14 Cu 11.47 13.81 14.74 33.55 31.81 31.31 18.29 110.3 189.7 8.36 8.627 As 0.8089 1.074 1.516 0.7454 117.6 0.5783 0.3895 0.5432 0.3561 1.058 0.511 Hg 1.644 1.631 1.643 1.997 2.568 1.756 1.696 1.668 1.54 1.69 1.667 Tl 0.7306 0.5507 0.7428 0.6595 0.5871 0.8326 0.5447 0.8608 0.5395 0.5805 0.578 Sn 1.302 1.286 1.318 1.59 1.45 1.432 1.371 15.04 12.71 1.403 1.378 Sb 1.273 1.242 1.265 1.521 1.428 1.356 1.314 1.44 1.362 1.351 1.385 W 1.138 1.149 1.172 1.389 1.306 1.245 1.19 1.173 1.103 1.22 1.193 Bi 0.6522 0.6216 0.628 1.064 0.64 0.6698 0.6467 0.6414 0.5946 0.6477 0.638 Mo 0.5004 4.277 3.32 0.8608 1.833 0.5341 0.5114 0.5162 0.4743 0.5179 0.505 Ga 12.69 13.3 14.1 10.54 1.055 13.01 12.82 11.57 9.394 13.75 15.89                                                               
7Dz-12 - , Dz-13 - , Dz-13a - , Dz-14 - - , Dz-15 - , 

Dz-16 - , Dz-17 - , 1-12 - , 2-12 - , 5-12 - , 7-12 - . 
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.1 ( )  8-128 11-12 Kr-2 Kr-14 Kr-X Ab-3 Ab-4 Ab-5 Ab-8 Ab-9 Ab-10 SiO2 56.75 55.76 44.34 52.31 57.53 63.07 56.25 56.85 43.55 45.49 43.31 TiO2 0.5213 0.6016 1.155 0.6224 0.497 0.6037 0.7172 1.189 1.115 0.3737 0.4918 Al2O3 15.67 15.86 17.65 19.18 15.86 15.16 18.34 24.54 15.2 5.805 10.28 Fe2O3 5.619 6.283 10.82 4.748 5.335 4.664 5.563 2.835 10.16 10.69 11.7 MnO 0.157 0.1792 0.1968 0.08632 0.154 0.07793 0.038 0.0202 0.2087 0.1836 0.2212 MgO 2.09 2.42 7.301 2.864 2.251 2.748 9.028 1.568 11.8 20.73 18.57 CaO 5.137 5.681 11.41 7.703 4.907 4.474 0.7971 0.3843 9.719 16.28 14.81 Na2O 3.016 2.446 0.4543 3.907 3.724 4.864 2.864 3.017 1.527 0.1353 0.1353 K2O 3.599 3.392 1.125 1.523 4.494 1.688 1.778 4.99 1.545 0.391 0.2452 P2O5 0.1896 0.2477 0.1764 0.2542 0.25 0.1954 0.2378 0.1011 0.3613 0.0007 0.1331 SO3 0.223 0.02721 0.04884 0.03261 0.013 0.0023 0.0025 0.0867 0.03858 0.317 0.15 Total 93.0 92.9 94.6 93.23 95.0 97.6 95.6 95.60 95.20 100.00 100.00 V 12.54 104.8 278.7 106.9 108.2 107.1 105.7 102.2 243.4 192.5 179.4 Cr 9.044 26.65 121.4 77.57 91.94 136.8 70.3 115 456.2 1180 855.8 Co 15.7 9.285 32.06 9.013 7.302 6.688 14.6 5.273 38.25 58.67 53.28 Ni 4.867 10.17 46.2 189.4 6.817 17.13 24.5 2.895 154.8 293 253.6 Rb 127.8 116.8 44.14 64.08 164.4 79.54 76.66 179 43.8 12.01 5.744 Sr 422.4 417.5 407.6 626.6 455.7 302.4 78.26 170.2 516.8 193 319.4 Y 17.83 21.35 28.62 13.51 20.38 20.03 69.62 7.723 20.38 10.73 15.1 Zr 168.9 176.5 57.12 177.2 168.2 123.4 186.6 162.8 38.54 15.15 16.57 Nb 8.115 8.158 3.006 4.279 8.951 10.24 15.24 14.73 3.242 0.4674 0.47 Cs 125.4 4.882 6.642 5.55 5.769 7.924 4.96 4.851 6.33 8.228 6.797 Ba 877.7 694.5 195.5 339 744.3 245.9 128.8 388.2 359.5 88.8 47.06 La 249.4 7.635 9.704 21.93 30.3 8.711 112.9 8.539 9.429 17.66 11.42 Ce 8.12 44.21 20.58 45.55 68.01 42.7 166.9 25.98 35.49 10.95 18.23 Nd 14.56 84.54 73.79 59.4 89.47 63.03 87.38 37.98 76.12 71.77 66.54 Hf 0.9956 1.02 3.936 1.174 1.203 1.117 1.592 1.038 1.432 1.471 4.447 Ta 5.406 2.123 3.285 2.474 2.518 2.369 2.32 2.151 3.111 3.096 3.279 Th 17.72 16.38 3.495 10.06 26.83 9.26 14.04 7.41 3.946 1.729 1.964 U 4.569 2.018 0.9988 1.067 2.834 1.071 1.883 1.379 0.9878 0.751 0.7256 Cl 388.9 295.7 411.2 362 481 247 287 432.7 940.6 780.5 707.4 Se 0.4042 0.4071 0.5561 0.4814 0.49 0.4581 0.4421 0.4283 0.3559 1.266 0.564 Br 0.2444 0.256 0.3596 0.3077 0.885 0.7992 0.4377 0.2535 0.5499 0.3537 0.3634 Pb 19.05 17.12 8.922 14.81 30.96 9.485 3.013 4.952 3.278 2.683 2.143 Zn 116 83.1 90.27 51.31 55.06 47.63 24.61 19.68 83.46 51.35 72.48 Cu 207.3 9.465 68.55 46.85 5.563 2.521 3.088 9.062 26.02 194.9 45.78 As 0.5178 0.4891 0.5347 0.459 0.626 1.112 5.155 23.3 0.576 0.5782 0.583 Hg 1.675 1.695 2.395 2.01 2.043 1.886 1.824 1.786 2.297 3.973 3.62 Tl 0.666 0.5861 0.7393 0.7039 0.646 0.6712 0.6539 0.6478 0.9103 0.8134 0.8039 Sn 16.5 1.433 2.079 1.599 1.696 1.499 1.458 1.376 1.928 2.021 2.074 Sb 1.461 1.362 1.921 1.517 1.61 1.446 2.695 2.863 1.826 1.918 1.978 W 1.195 1.211 1.82 1.418 1.443 1.352 1.327 1.235 1.745 1.9 1.966 Bi 0.6446 0.6486 0.932 0.7611 0.779 0.7206 0.7 0.687 0.8748 0.9201 0.9573 Mo 0.5145 0.5134 0.7009 2.217 0.904 4.7 0.5788 1.953 1.907 6.815 3.356 Ga 11.71 13.85 18.19 15.57 11.84 6.72 8.073 14.43 8.955 3.361 8.294                                                               
88-12 - , 11-12 - , Kr-2 - , Kr-14 - - ,Kr-X - , Ab-3 -

, Ab-4 - ,Ab-5 - , Ab-8 - , Ab-9 - , Ab-10 - . 
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.   .  (B.Frost & C.Frost, 2008)   -  (Na2O+K2O-CaO vs SiO2, . 3 )          - ,     ‒  . -      . , - -    -    .    (FeO /(MgO+FeO  vs SiO2, . 3 ) -      ,         .  -  , -    .    
. 3 ( , ).     -   

 -  (B.Frost & C.Frost, 2008) 

) )  
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   . 4. I, S, A    (Hassan, McAllister, 1992) D1= -0.76 Al2O3 + 5.96 TiO2 + 2.91 MnO - 1.93 Na2O+1.95 K2O- 18.5 P2O5; D2=  0.37 Al2O3 + 7.25 TiO2 - 54.08 MnO - 4.28 Na2O-0.55 K2O+45.81 P2O5 
 

I, S, A    (Hassan, McAllister, 1992),    I   ( .4).     . 5.     AFM  (Irvine, Baragar, 1971).    . . 3.  
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AFM  (Irvine, Baragar, 1971) .       -  . ,     -  75%,    - 50% ( . 5).     ) ) 



  
167  

   . 6 ( , , ).     -   (Pearce, et al., 1984).   . . 3  4.          -   (Nb vs Y, Pearce, et al., 1984)  ,        -      ( . 6 ).   -  (Rb vs Nb+Y, Pearce, et al., 1984),            ( . 6 ).       (Zr/Y vs Zr, Pearce, et al., 1984)            ( . 6 ).   -        -  -.      .   - .     .        -       - .    
) 
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 Frost B.R., Frost C.D. (2008). A geochemical classification for feldspathic igneous rocks. Journal of Petrology. Vol. 49. P. 1955-1969. Hassan, H.H., McAllister, A.L. (1992). An integrated geological, geochemical investigation of uranium metallogenesis in selected granitic plutons of the Miramichi Anticlinorium, New Brunswick. Canadian Journal of Earth Science. N. 13. P. 91-115. Irvine T., Baragar W.A. (1971). Guide to the chemical classification of the common volcanic rocks. Canadian Journal of Earth Sciences 8.5. P. 523-548. Middlemost E. (1994). Naming materials in magma/igneous rock system. Earth - Science Reviews. Vol. 37. Issues 3-4. P. 215-224. Pearce J., Harris N., Tindle A. (1984). Trace element discrimination diagrams for the tectonic inter-pretation of granitic rocks:  Journal of Petrology. Vol. 25. P. 956-983. 
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UDC.504(479.22-25) q. Tbilisis saburTalosa da vakis raionebis zogierTi  ZiriTadi magistralis saavtomobilo transportis  xmauriT dabinZurebis xarisxis Sefaseba     . , . , . , .   .  .    .               . . , . , . , . . , .  .  .   .         (  ,  ,  ,      ,      )     -.            .       .  -     L   ( )-  .    Assessment of the state of noise pollution by motor transport in main roads adjacent to some avenues and streets of  Saburtalo and Vake districts of Tbilisi. A. Mikaberidze, V. Gvakharia, T.Adamia, G. Zhorzholiani. Alexandre Janelidze Institute of Geology, TSU. Noise pollution by road transport has been assessed on the territories adjacent to Vazha Pshavela, Alexandre Kazbegi, Mikhael Tamarashvili, Ilia Chavchavadze  avenues and  Petre Kavtaradze, George Tsereteli, Gigo Gabashvili streets of  Saburtalo and Vake districts of Tbilisi. The calculations were carried out through a quantitative account of transport units passing through the target sections of the avenues and streets per unit of time. Noise characteristics of the traffic flow were calculated in the research areas. The values of LAeqv (dBA) for researched avenues and streets are shown on diagrams.  
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Extended Abstract Noise pollution by road transport has been assessed on the territories adjacent to Vazha Pshavela, Alexandre Kazbegi, Mikhael Tamarashvili, Ilia Chavchavadze avenues and Petre Kav-taradze, George Tsereteli, Gigo Gabashvili streets of Saburtalo and Vake districts of Tbilisi. The calculations were carried out through a quantitative account of transport units passing through the target sections of the avenues and streets per unit of time. Noise characteristics of the traffic flow were calculated in the research areas. Researches were accomplished on working days. The main part of transport flow was passenger cars. Their number was above 90 % of all the passing automobiles. The number of passing motor transport in the investigated areas changed depending on time of the day and night. Motor transport noise indicator LAeqv (dBA) was calculated. It depends on traffic intensity, part of trucks and public transport into the transport flow, average velocity of traffic flow, geometric characteristics of the road, parameters of the dividing line and etc. Variations in noise level LAeqv (dBA) during twenty four hours with one hour time intervals for high intensity traffic intersections of above mentioned streets are obtained. Maps of corresponding avenues and streets are shown with indicated maximum values of LAeqv  (dBA).  According to the research results, it can be inferred that a motor transport has an important effect on eco-system of Vazha Pshavela, Alexandre Kazbegi, Mikhael Tamarashvili, Ilia Chavchavadze avenues and Petre Kavtaradze, George Tsereteli, Gigo Gabashvili streets of Saburtalo and Vake districts of Tbilisi. It is necessary to optimize noise pollution sources by restriction of transport flow velocity, decreasing part of trucks into the transport flow at a defined time of day and night, glazing buildings with noise protection glass, arranging noise protection shields along the main roads, etc.      , -, , ,     - ,    , ,  ,  -  .        ,           ( ,  ,     .).    -   .   , ,  ,    .     ,       . -   -    ,      .              -. 
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