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The present book deals with detail reconstruction of paleogeography 

and history of geological evolution  of  Georgia  in the Paleogene time on 

the base of  new factual material and deep drilling data, the description 

being accompanied by a series of  paleogeographic and lithological-facial 

maps compiled for different epochs of the Paleogene. 

In the light of the concept of new global tectonics pre-folding dimen-

tions of the Paleogene flysch and epicontinental basins were reconstruct-

ed that allowed to evaluate the degree of their contraction as a result of 

fold-and thrust formation. The work considers the general regularities of 

manifestation of the Pyrenean tectogenesis in the Caucasus on  the whole 

including timing, duration and character of display of the Late Pyrenean 

phases on the study area. In the new light there has been presented the 

structure of the Sadzeguri syncline of  the  Jhinvali-Gombori subzone. 

For the first time the presence of the faunistically dated Paleocene and 

Lower Eocene sediments in the Kvaisa ore-bearing district has been es-

tablished. There has been underlined the main role of the Racha-Vandam  

cordillera zone as a source of  clastic material  for the  flysch basin of  

the Southern slope of  the Greater Caucasus. Paleogeographic and tec-

tonic conditions of deposition of the Upper Eocene olistostromes of the 

Southern slope have been defined and the idea of their attributing to the 

“eventual sediments” has been put forward. 

The book is intended for broad sections of geologists. 
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PRINCIPAL  STAGES  IN  THE  GEOLOGIC  HISTORY 

OF  GEORGIA  IN  THE  PALEOGENE 

 

Georgia occupies a part of the Caucasus folded region. It shows complicated te-

ctonic patterns and no less complicated geologic history (Maisadze,1998). 

The Paleogene, especially its second half (the late Eocene-Oligocene), repres-

ents one of the revolutionary stages in the geologic history of the Caucasus and the 

whole Alpine fold system. 

An elucidation of peculiar features of geologic structure and evolution, along 

with a compilation of paleogeographic and lithofacial maps for separate epochs of the 

Paleogene, made it possible to distinguish regular changes of depositional conditions 

in time and space. This is especially important for regions where deposits are buried 

under younger formations or overlapped by allochthonous sheets. 

The Paleogene deposits occur to a variable extent in all structures, with the ex-

ception of the anticlinorium of the Greater Caucasus (Fig.1, p.12)
3
. The deposits dis-

play more complicated tectonic patterns within the fold system of the southern slope 

of the Greater Caucasus, where their exposures are encountered in the Gagra-Dzhava 

and Mestia-Tianeti zones. In the nappe structure of the Mestia-Tianeti zone, it is espe-

cially difficult to reveal the true zoning of lithofacies. 

Sections along the Aleura and Ksani rivers where the Paleogene deposits are re-

presented more completely have been used to restore original dimensions of Paleo-

gene basins in this tectonic zone. 

The performed lithofacial and structural analyses have resulted in palinspastic 

reconstructions of Paleogene basins of the eastern area of the southern slope of the 

Greater Caucasus. The width of basins prior to folding, as well as their subsequent 

reduction because of folding and nappe formation, have been evaluated. It has been 

found that the degree of reduction for flysch deposits of the Zhinvali-Gombori sub-

zone in the Mestia-Tianeti zone averages 45-75 %, while that for subplatform deposits 

(the Ksani-Arkala parautochthon) is up to 25-30 %. The overall amplitude of thrusting 

for sheets that overlap the Paleogene deposits on the southern slope is up to 9-12 km. 

Borucaev ( ,1970) has made palinspastic reconstructions for a western 

flysch basin within the southern slope of the Novorossiisk synclinorium. According to 

his data, the coefficient of reduction for the trough during the thrusting stage amounts 

to 2,8-2,9. 

From viewpoint of Gamkrelidze ( . ,1976), the reduction for the 

Adzhara-Trialeti fold zone constitutes 25 % of the original territory. 

A large body of works recently dedicated to the consideration of the geological 

history of the Caucasus has been based on ideas of mobilism. From recent stand-

points, the territory of Georgia in the earliest Paleogene represented a part of the 

northern active margin of the Tethys similar to the western periphery of the Pacific 

Ocean, where a system of island arcs, as well as marginal and interarc basins, is de-

veloped. An island arc and marginal sea of the Greater Caucasus, together with North 

and South Transcaucasian island arcs, separated by the Adzhara-Trialeti inter-arc rift, 

                                                      
3
.Captions to figures see at the end of this chapter  



 

 

 

 

 

were distinguished in our region, as main structural units of the Cretaceous-Paleogene 

boundary time (Adamia at al.,1991). 

In my opinion, somewhat different principal morphostructures existed here by 

the beginning of the Paleogene (Fig.20, p.142). 

The respective basins included small islands that played a significant and som-

etimes decisive role in the formation of facial zones. There were also the Racha-Van-

dam cordillera zone and the Tkibuli-Sachkhere, Trialeti, Guria, and other land areas 

(Fig.21, p.147). 

The Racha-Vandam cordillera zone, bordering the Eastern flysch basin of Gre-

ater Caucasus on the south, was of particular significance. The zone consisted of sep-

arate cordilleras and extended along the southern boundary of the flysch basin from  

Utsery in the west inside the northern periphery of the Gagra-Dzhava zone, which is 

now completely overlapped by allochthonous thrust sheets of the Cretaceous-Pal-

eogene flysch deposits. The Racha-Vandam cordillera zone was a main provenance of 

terrigenous material for the Paleogene flysch basin. The composition of clastics in the 

upper Eocene olistostromes on the southern slope of the Greater Caucasus indicates 

that the cordillera zone was mainly composed of the Mesozoic and, partly, of Paleo-

gene rocks of the Gagra-Dzhava zone. Beginning from the Aragvi River eastwards, it 

also included pre-Jurassic rocks of the crystalline basement ( , 1994). 

Among morphostructures of sedimentation areas, there were submarine uplifts, 

whose role in formation of lithofacial zoning is often underestimated. Submarine up-

lifts in the vicinity of Gagra and Novyi Afon may be an example. The uplifts separat-

ed the epicontinental basin into shallow troughs, which evolved subsequently into 

isolated depressions with different sedimentation regimes (the eastern margin of the 

Adler depression and the Gudauta and Ochamchire depressions). 

Some submarine uplifts represented areas of the basin with “zero sedimentati-
on”. In my opinion, areas of present-day Gumista and Kodory rivers and regions near 

the Tsebelda Village exemplify such uplifts. Gavtadze ( ,1986), who studied 

nanoplankton, points out that, in some sections, an upper part of the middle Eocene 

deposits occurs directly on the lower Eocene beds without any sign of unconformity. 

At the same time, in areas adjacent to the uplifts, sections of fossiliferous Paleogene 

deposits are complete, lacking hiatuses. 

During the Paleogene (except for the Oligocene), the Western and Eastern 

flysch basins of Greater Caucasus represented accumulation areas of flysch forma-

tions. Between these two deep-water troughs adjacent to the Greater Caucasus Islands 

in the north, a shallow-water basin with the epicontinental sedimentation regime 

probably existed in the present Bzybi-Kodori interfluve area. The basin was similar to 

that located in the Georgian Block and Northern Caucasus (Fig.21, p.147). Such an 

assumption is based on the lithofacies analysis of the Paleogene deposits of the two 

regions. This assumption is also confirmed by the comparative analysis of fauna from 

the Paleocene-Eocene deposits of the Georgian Block and Northern Caucasus 

( ,1993). A similar paleogeographic situation probably existed north of the 

Greater Caucasus Land, as well, within the Cis-Caspian-Kuban trough (   

.,1987). 



 

 

 

 

 

The North Transcaucasian island arc situated southerly (south of the flysch ba-

sins) was covered by an epicontinental sea that accumulated thick terrigenous-car-

bonate deposits. A similar sedimentation regime existed in the Artvin-Bolnisi Block 

during the Early Paleogene and in the Loki-Karabakhi zone at the end of the early Eo-

cene. Flysch (Paleocene-lower Eocene), as well as volcanogenic-sedimentary (middle 

Eocene and partially upper Eocene) and carbonate-terrigenous (Upper Eocene-Oligo-

cene) deposits, accumulated in the Adzhara-Trialeti rift basin with uniform facial 

conditions, unlike the other areas under consideration. 

Thus, three types of formations (flysch, volcanogenic-sedimentary and epicon-

tinental-marine) accumulated in Georgia under dissimilar geological conditions (a ma-

rginal sea, an island arc, an intra-arc rift) at different times. 

As is evident from recent data on lithofacies of the Paleogene deposits and also 

from the analysis of their thickness, published materials, and drilling data, the princi-

pal stages in the Paleogene geologic history of Georgia can be outlined as follows. 

In the Paleocene (Fif.21, p.147), sediments accumulated probably in the West-

ern flysch basin of the Greater Caucasus (the upper courses of Psou and Bzybi rivers), 

the eastern termination of the Novorossiisk basin, although this conclusion is based on 

insufficiently plausible data. West of the basin (in the Chvezhipsa zone), the Plastun-

skaya Formation accumulated at that time ( , ,1945). 

The continuous sedimentation was still in progress in the Eastern flysch basin 

of the Greater Caucasus (east of Didi Liakhvi River). Clastic-limestone and siltstone-

sandstone flysch 22-25 m thick (the Kvetera Formation) was deposited here in the 

Danian. In the late Paleocene, the carbonate sedimentation slowed down, and only sil-

tstone-sandstone flysch 100-260 m thick accumulated (the Shakhvetili Formation). 

A shallow inland sea has existed since the beginning of the Paleocene in the 

Transcaucasian epicontinental basin that occupied the most extensive area. Bedded, in 

places coarse-bedded limestone accumulated in this sea together with marl beds con-

fined to some parts of the basin (the eastern part of the Adler depression and in the 

Otkhara-Apsta interfluve area). 

Small islands that had existed by the end of the Cretaceous were completely 

flooded in the course of the Paleocene transgression (near Senaki, Shkhemi, Sachiko-

bavo, and some other localities). 

Further east, within the Kvaisa ore region, where the Paleocene and lower Eoc-

ene fossiliferous deposits were found some time ago ( ,1986), pelitomorphic 

clayey limestones and sandy marls accumulated at that time. 

Similar paleogeographic and facial conditions existed in the Adzhara-Trialeti 

rift basin during the Paleocene and early Eocene, and its geologic history is consid-

ered below, together with the epicontinental sea basins. 

As a result of the Danian regression, marls and clays of the variegated for-

mation accumulated, instead of the Upper Cretaceous limestones. 

The regression was followed by a transgression, which was responsible for an 

increase of sedimentation areas. As a consequence of differentiated tectonic move-

ments, a central zone of submergence was formed, which was later to become an area 

where thick flysch (Paleocene-lower Eocene) and volcanogenic-sedimentary deposits 

(middle Eocene) accumulated. 



 

 

 

 

 

This zone was bounded by cordilleras and submarine uplifts on the north and 

south. West of Abastumani, the zone was divided by transverse submarine uplifts into 

two parts. Thick (1500-3000 m) flysch deposits of the Borzhomi Formation accumu-

lated east of Abastumani in a deep-water trough. Sediments transitional between 

flysch and subplatform deposits and similar to those penetrated by boreholes in the 

Chakhati anticline (the Kintrishi River basin) presumably accumulated west of Abas-

tumani (with the exception of the Guria depression). Judging from several cores sam-

ples, these deposits (1000 m thick) are of the carbonate-terrigenous flyschoid type 

( ,1981). 

The Paleocene and lower Eocene marls and clays of the Variegated Formation 

accumulated at the periphery of the rift basin and on submarine uplifts. 

The localized volcanic activity that resulted in outflow of dacitic lava took 

place on the southern slope of the Teleti Range. Individual outbursts of volcanism 

occurred at the end of the early Eocene, as well, when the “Volcanogenic Flysch” (the 
upper part of the Borzhomi Formation), i.e., terrigenous-volcanogenic deposits, accu-

mulated in the central part of the rift basin. 

The problem of provenance for the terrigenous deposits of the flysch basin is 

still controversial. Judging from the remarkable length of the flysch trough (up to 260 

km) and remarkable the thickness of flysch deposits (1500-3000 m), it is evident that 

a vast land area under erosion is required to be a provenance for the extra- and intra-

clastic resedimentation. According to recent opinion, the terrigenous material for the 

flysch basin was derived from the Georgian and Artvin-Bolnisi blocks, as well as 

from the eroded cordilleras located within the basin. The cordilleras undeniably sup-

plied the flysch basin with terrigenous material. However, if we take into account that 

their dimensions have decreased due to the Paleocene transgression (especially of the 

Trialeti cordillera) and that the Variegated Formation mainly accumulated in the prox-

imity of the cordilleras, then the erosion areas inside the basins can hardly be consid-

ered as the basic source of the terrigenous material. As for the Georgian Block, which 

bounds the rift basin in the north, it accumulated epicontinental deposits such as marls 

and clays (similar to rocks of the Variegated Formation in the northern part of the 

Adzhara-Trialeti zone) practically throughout the Paleocene-early Eocene period. 

Therefore, in my opinion, the assumption that the flysch trough received material 

from the erosion area in the Georgian Block is invalid. 

It is evident from the above reasoning that the basic portion of turbiditic flows 

has arrived in the flysch basin from the Artvin-Bolnisi Block located in the south. In-

traformational breccias occurring in flysch deposits near the Algeti River are compo-

sed of rewashed crystalline rocks of the Artvin-Bolnisi Block, and this partially lends 

support to the aforesaid theory ( . ,1976). 

The early Eocene (Fig.22, p.152) flyschoid deposits, which are composed of 

sandstone, sandy limestone and marl with rare interlayers of fine-clastic conglomer-

ates, were accumulated in the western flysch basin (the upper courses of the Psou and 

Bzybi rivers). 

The siltstone-sandstone flysch sequence (a lower part of the Kvakevriskhevi 

Formation) 60-75 m thick accumulated during this time in the eastern flysch basin 

(east of the Didi Liakhvi River). 



 

 

 

 

 

Limestone and marl accumulated under carbonate sedimentation conditions in 

the epicontinental basin located further south. 

Deposition of variegated marls with limestone interlayers (25-55 m) was char-

acteristic of the eastern part of the Adler depression throughout the early Eocene. The 

situation was similar in the Bzybi and Apsta interfluve area. Shallow-water limestone 

with marl interlayers accumulated in many areas of the Georgian Block. Inflow of the 

terrigenous material took place east of the Tkibuli-Sachkhere land, where carbonate 

sandstone were deposited. 

Conglomerate, sandstone and sandy limestone accumulated in the southeastern 

part of the basin (the Lok-Karabakhi zone) due to transgression in this area late in the 

early Eocene. 

The middle Eocene (Fig.23. p.157) accumulation of flyschoid deposits was still 

in progress in the western flysch basin. Sedimentation environments were here as fol-

lows: psammitic flyschoid deposits without admixture of carbonates were formed in 

the western part of the basin (the Psou River upper stream), while sandy clastic lime-

stone and carbonaceous arkosic to graywackequartzite sandstone accumulated in the 

eastern part (the Bzybi River upper stream). 

Psammitic silty flysch (190-200 m thick), which makes up the upper part of the 

Kvakevriskhevi Formation, accumulated during the early Eocene in the eastern flysch 

basin. In some sections (the Aleura and Pshavis Aragvi rivers), crystal and ashy 

trachyandesitic tuffs, as well as tuffaceous mudstone interbeds are present in the mid-

dle Eocene layers of this formation. These volcanites up to 2 m thick are lens-like. 

The transgression in the epicontinental basin that started in the Paleocene pea-

ked in the middle Eocene. Sea covered the most part of the Racha-Vandam cordillera 

zone, where accumulation of condensed sandstone, limestone, and marl sequence be-

gan. 

The transgression transformed some islands in the Satandzhio, Rechkhi, Zug-

didi, and Senaki areas into sedimentation setting. Marls with syngenetic pyrite were 

deposited under reduction conditions in the eastern margin of the Adler depression 

and in many areas of Abkhazia and Samegrelo. The area of Novyi Afon submarine 

uplift was an exception; the sea shallowed here and nummulitic limestone accumulat-

ed. Clayey limestone was deposited at that time within the Racha-Lechkhumi syncline 

and Kvaisa region. 

Against the backgrounds of the terrigenous-carbonate sedimentation, there was 

inflow of volcanic ash from the Adzhara-Trialeti zone (the rift basin) into some areas 

of the epicontinental basin. This inflow was responsible for deposition of thin beds of 

crystal and ashy tuffs basic to intermediate in composition (Nokalakevi anticline and 

villages of Achandara, Gachedili and Chkvishi). Some volcanic ash reached also the 

flysch basin on the southern slope of the Greater Caucasus (Aleura and Pshavis 

Aragvi rivers). 

The middle Eocene in the Adzhara-Trialeti rift basin was marked by important 

events indicating a new stage in its geologic history. As a result of crustal extension, 

rifting resumed in the central zone of subsidence. This triggered an intensive volcan-

ism first in the western part and then in the eastern part of the basin. The transgression 

was progressing during the basin subsidence. 



 

 

 

 

 

Rifting, volcanism, and transgression predetermined the peculiar features of the 

geologic history of the Adzhara-Trialeti zone in the middle Eocene. 

Intense downward movements transformed the central zone of subsidence, es-

pecially its western part, into a deep-water trough, where volcanogenic-sedimentary 

deposits up to 7 km thick accumulated during the middle Eocene. On the basis of pet-

rochemical composition of volcanic rocks, Lordkipanidze ( ,1980) 

distinguished the western and eastern segments of the trough, where vertical and 

transverse zoning was established. 

The western segment includes three rock complexes corresponding to three 

basic stages of the middle Eocene volcanism. The rocks are represented by lava and 

volcaniclastics of tholeitic hornblende and olivine basalts, basaltic andesites, ande-

sites, potassic and subalkalic basalts. 

In the eastern segment, synchronous complexes consist of low-K basalts (the 

axial zone), shoshonites (the northern zone), and subalkalic basalt (the southern zone), 

thus displaying the transverse zoning. According to Nadareishvili ( -

,1981), three transverse volcanic segments corresponded to three structural seg-

ments distinguished in the Adzhara-Trialeti zone on the basis of manifestation of the 

Paleogene and Cretaceous volcanism ( . ,1976). The transverse seg-

ments differ in the nature of volcanism and distribution of lithofacies, and also in the 

dynamics of sedimentation. 

At the end of the middle Eocene, the Trialetian (Early Pyrenean) phase of fold-

ing in the Adzhara-Trialeti zone resulted in the partial relief inversion and sea regres-

sion. As a consequence, the central part of the basin, which was an area of intense 

sedimentation until this moment, turned into a zone of uplifts that separated the 

Paleogene basin into the northern and southern parts (Fig.24, p.165). 

Owing to differential movements along deep-seated faults (Chokhatauri, Sura-

mi -Gokishuri), the Gurian depression originated in the middle Eocene. 

Peculiar deposits known as “intricately bedded conglomerates” appeared near 
Tbilisi ( ,1870). Judging by their genesis, these deposits represent typical mix-

tites which I recommend to name the “Tbilisi Olistostrome”. In my opinion, tectonic 

processes at the end of the middle Eocene, i.e., in the period of maximum activity of 

the Trialetian orogeny, played a leading part in the formation of this olistostrome. 

The middle Eocene transgression spread over the main part of the Artvin-

Bolnisi Block, which, with the exception of a small area (Khrami and Loki crystalline 

salients), was covered by sea. Thick (2-2,5 km) volcanogenic-sedimentary sequence 

that had accumulated here consisted of agglomerate breccias and basaltic lavas asso-

ciated with layered andesite-dacitic to liparite-dacitic tuffs and rhyodacitic ignim-

brites. 

It is likely that an epicontinental sea, where limestone and marl accumulated, 

existed east of the Khrami and Loki blocks, where the middle Eocene deposits are lac-

king. Such an assumption is based on the presence of fragments of middle Eocene 

nummulitic limestones in the upper Eocene “Asureti Conglomerate,” on the one hand  
and on drilling data in Azerbaijan (boreholes near Damirtapa and Sadzhag), where 

synchronous deposits are represented mainly by marl, on the other. 



 

 

 

 

 

In the late Eocene (Fig.24, p.165), the Trialetian (Early Pyrenean) and Late 

Pyrenean (Pyrenean proper) phases of folding resulted in considerable changes in the 

paleogeographic and facies patterns in the region and throughout the Alpine fold sys-

tem. 

Geologic history of flysch and epicontinental basins, where tectonic settings 

and facial conditions changed throughout the late Eocene, is considered below, sepa-

rately, for the first and second halves of the late Eocene. 

In the first half of the late Eocene, the accumulation of flyschoid deposits was 

still in progress in the Western flysch basin. Barren deposits (mudstone, sandstone, 

marl) resting on the middle Eocene rocks, dated by fauna (the right slope of the 

Pshitsa River gorge), can conventionally be assigned to this age. 

Continuous sedimentation persisted in the Eastern flysch basin. The sedimen-

tary sequence begins here with aleurolitic flysch (the lower part of the Ildokani For-

mation) consisting of dark deposits (mudstone with rare interlayers of marl) and tur-

bidites (siltstone with sandstone interbeds). Their thickness averages 300-400 m. 

The late Eocene transgression resulted in partial increase of sedimentation are-

as of the epicontinental basin, which were situated south of the Eastern flysch basin 

and separated from the latter by the Racha-Vandam cordillera zone. 

The Kuma Formation (the Egris Formation) accumulated in the remaining part 

of the epicontinental basin, as elsewhere in the Caucasus and Crimea, at the beginning 

of the late Eocene. The formation consists of peculiar facies of Lyrolepis Marl, whose 

age is still debatable. On the basis of regional tectonic considerations, I refer the Egris 

Formation to the lower part of the upper Eocene. 

The deposition of Lyrolepis Marl  shows that conditions of sedimentation betw-

een the middle and late Eocene changed substantially, and sea basins appeared to be 

contaminated with hydrogen sulfide. A wide geographic range of the Kuma Formation 

indicates the regional scale of facies changes. It may be assumed from these facts that 

a temporal and partial closure (or deteriorated connections with the open sea) of the 

Crimea-Caucasus basin at the beginning of the late Eocene, which caused its contami-

nation with hydrogen sulfide, was a consequence of the Trialetian phase of folding. A 

similar but much stonger contamination of the basin occurred in the Oligocene. 

Soon after the deposition of Lyrolepis Marl, when connection between the ba-

sin and open sea had been restored completely to give rise to normal sedimentation 

conditions, the Kldiani Formation (in the eastern margin of the Adler depression) and 

the Argveti Formation (in the main part of the basin) began to form. 

The second half of late Eocene was marked by the onset of the Late Pyrenean 

orogeny, which peaked in the period of the formation of the olistostroms and “horizon 
with inclusions” of the Matsesta Formation. 

During this time interval, the closure of the Western, and, somewhat later (at 

the end of the late Eocene), of the Eastern, flysch basins was in progress on the south-

ern slope of the Greater Caucasus. 

Beginning from the second half of the late Eocene, the Western flysch basin 

(the Psou and Bzybi river heads) was transformed into the erosion area that, along 

with the Akhtsu-Katsirkha block, represented a part of the West Island of the Greater 

Caucasus. 



 

 

 

 

 

The lithologic and mineralogic studies of the Paleogene deposits of the Abkha-

zia zone ( ,1987) showed that the island was mainly composed of Mesozoic 

carbonate and volcanogenic deposits: its Paleozoic crystalline and metamorphic rocks 

were exposed only in the Main Caucasian Range. Staurolite occurring in the upper 

part of the Paleogene deposits (the Matsesta and Khosta formations) indicates the ero-

sion of the Paleozoic Lashtrak Formation (the Labin Group), which rich in this miner-

al. 

A considerable mass of terrigenous material has been transported into the East-

ern flysch basin since the second half of the late Eocene to be accumulated in the re-

gressive upper part of the Ildokani Formation (800-1100 m thick). The formation is 

characterized by a rhythmic alternation of turbidites (65 %) and background deposits 

(35 %). 

The distal facies zoning was characteristic of the flysch basin. Turbidites domi-

nated over pelagic (background) deposits in the southern part of the basin. Aleurolitic-

psammitic flysch with an admixture of carbonate accumulated here. Coarse flysch 

corresponding to conglomerate-breccia horizons (the Aleura and Medzhuda rivers) 

was also deposited sometimes. Turbidites accumulated in a lesser amount (up to 40 

%) in the northern part of the basin, where the Ildokani Formation consists of 

flyschoid deposits. 

Judging from these distribution patterns, it may be inferred that the terrigenous 

influx to the flysch basin was from the Racha-Vandam cordillera zone, situated in the 

south. Small erosion areas existed within the basin as well; they were responsible for 

the accumulation of coarse flysch beds during the periods of intense tectonic process-

es responsible for the formation of olistostromes. 

In the epicontinental basin, the Neopyrenean orogeny was most pronounced in 

its northwestern part (the eastern margin of the Adler depression) and also in the Ra-

cha-Vandam cordillera zone. In the former area, an intense subsidence of the basin 

floor and formation of the foredeep, where the Matsesta Formation accumulated, were 

in progress since the second half of the late Eocene. Lithologic features and large 

thickness (350-400 m) of the formation, as compered to the underlying rocks (the 

Kldiani and Egrisi formations, 40-70 m), indicate convincingly its regressive nature. 

Abundant fauna and the well-defined age of separate horizons of the Matsesta For-

mation, which is synorogenic, elucidate the nature and time span of the Neopyrenean 

folding ( ,1984). 

The Gagra submarine uplifts located south of the Adler depression controlled at 

that time the distribution of terrigenous material between the foredeep formed recent-

ly and the epicontinental sea with terrigenous and carbonate sedimentation (the 

Gudauta depression). 

The deposition of foraminiferal marls (the Argveti Formation) continued in the 

main part of the epicontinental basin. Sandy glauconite limestones with interlayers of 

glauconite sandstones (Agvi Horizon with glauconite content up to 70 %) accumulat-

ed only in the western part of the Racha-Lechkhumi syncline, which represented a 

shallow basin in the latest Eocene. 

The Late Pyrenean orogeny was most intense in the Racha-Vandam cordillera 

zone, where olistostromes discontinuous in the lateral direction formed in the second 



 

 

 

 

 

half of the late Eocene, when the orogenic activity was at the peak. I support the opi-

nion that the olistostrome formation was related to the onset of thrust tectonics in the 

southern slope of the Greater Caucasus ( ,1975, ,1977). However, 

contrary to these and other authors, I do not consider some of these olistostromes (east 

of Didi Liakhvi River) as the “wild flysch” and believe that the upper Eocene olistost-
romes of the southern slope of the Greater Caucasus were formed under paleogeogra-

phic and structural environments similar to those in the northern peripheral part of the 

Gagra-Dzhava zone of epicontinental sedimentation ( , 1994). 

The nappe formation along the frontal thrust contact of flysch deposits resulted 

in destruction of the Racha-Vandam cordillera zone and in the transportation of disin-

tegrated material in a southward direction toward the epicontinental sea. These olisto-

stromes, in my opinion, are synchronous to the “horizon with inclusions” of the Ma-

tsesta Formation. They mark the culmination of the Late Pyrenean folding, which la-

sted 2-3 m.y. in the second half of the late Eocene ( ,1984). 

On the basis of the abundance of their spreading and formation mechanism, the 

upper Eocene olistostromes of the Alpine fold system ( ,1981) should be re-

ferred to “event-related deposits”. 
The Pyrenean orogeny degraded after the accumulation of the olistostromes, to 

give way to normal sedimentation environments, when the upper portion of the 

Matsesta Formation (clayey-sandy horizon) and normal-sedimentary with inclusions 

accumulated above the olistostromes. The latter are usually overlapped by flysch de-

posits, thrust over them, and are preserved only in individual sections (Aleura and 

other rivers). 

In the Adzhara-Trialeti rift basin, rifting ceased to give way to compression and 

differentiated movements in the late Eocene ( . ,1976). This resulted in 

a sudden attenuation of volcanism in the basin. 

The differentiated tectonic movement of the late Eocene transformed the cen-

tral part of the western segment of the basin into a land that separated the rift basin 

into two parts (Fig.24, p.165). The sedimentation was still in progress in the Adzhara 

and Akhaltsikhe depression on the south, in the Gurian depression, and along the 

northern periphery of the Adzhara-Trialeti zone in the north. 

Volcanogenic-sedimentary deposits of the Adigeni Formation (west of Adigeni) 

accumulated within southern Adzhara and the Akhaltsikhe depression at the begin-

ning of the late Eocene. Later on, intensified volcanism resulted in deposition of the 

Nadadigeni Formation (2000 m thick). Carbonate-terrigenous deposits (110-550 m) 

accumulated in the eastern part of the Akhaltsikhe depression during the late Eocene. 

Lyrolepis and foraminiferal marls accumulated in the main part of the Gurian 

depression at that time. 

The eastern part of the Adzhara-Trialeti basin retained its previous boundaries 

in the late Eocene; however, the Trialeti cordillera was exposed again in the inner part 

of the basin. Lyrolepis Marl, along with sandstone and clay beds enclosing conglom-

erate interlayers, accumulated north of the cordillera, whereas south of it bituminous 

clays with interlayers of graywacke sandstones were deposited at that time. 

In the Oligocene (Fig.25, p.176), paleogeographic changes resulted in peculiar 

depositional conditions and caused accumulation of the Maikop Group. 



 

 

 

 

 

As indicated above, the Eastern flysch basin has been closed since the begin-

ning of the Oligocene, and its structures joined the Eastern Island of the Greater Cau-

casus. The rise of the flysch trough probably was responsible for ingression, and sea 

water covered the Racha-Vandam cordillera zone, where the Oligocene-lower Mio-

cene Kinta Formation accumulated. Its deposits 300-400 m thick are represented by 

the alternation of loose sandstones and the Maikop-type clay. 

Peculiar environmental conditions arose in the epicontinental basin, with the 

exception of its northwestern part (east of the Adler depression edge). A semiclosed 

basin (Fig.25, p.176) was formed in the central part of the Tkibuli-Sachkhere land in 

response to transgression. Sandstone beds that accumulated here underlie the ore 

horizon of the Chiatura manganese deposit represented by siliceous zeolite tuffs and 

tuffites.The ore horizon is overlain by clayey to spongolite sandstones, which are 

gradually replaced eastwards by clay ( ,1965). 

The same replacement of siliceous deposits occurred west of the Tkibuli-Sach-

khere land in the eastern Samegrelo. 

Omitting problems concerning the origin of the Chiatura manganese deposit, 

which are very debatable, I should point out that the new paleogeographic landscape 

and partially closed basin were favorable for concentration of manganese in a small 

area, and this was one of decisive factors responsible for formation of the Chiatura 

deposit. 

The earliest Oligocene was marked in the most part of the epicontinental basin 

by further downwarping of the depressed parts and by formation of starved troughs, 

where the continuous sedimentation was in progress (the Gudauta and Ochamchire 

depressions, the Kura-Iori interfluve, and other areas). The Khadum Formation of 

carbonate clay (the carbonate content decreases up-section) with sandstone and marl 

interlayers accumulated at that time under conditions of normal salinity. In terms of 

lithology, the formation is persistent and represent the reference horizon. Its thickness 

exceeds 70-80 m. 

A peculiar fauna of phosphorescent fish ( ,1960) inhabited sepa-

rate areas of the basin (Gumista River). These fish live in modern basin below the 

1000-m depth. 

It may be inferred on the basis of the peculiar features of the Maikop sea that 

conditions favorable for this ichthyofauna could exist at a shallower depth (500-600 

m). Judging from the lithofacies nature of the Oligocene deposits and from the geo-

logic considerations, the considerable depth could hardly exist in the area of Gumista 

River in the earliest Oligocene. The appearance of phosphorescent fish in that area 

was propably a result of an inflow of a considerable amount of pelitic substance, 

which caused  the lower level of the euphotic zone to rise and fishes to appear at a 

smaller depth. 

The contamination of sea water with hydrogen sulfide and the accumulation of 

typical Maikop facies, which are represented by bithuminous carbonate-free gypsum-

bearing clay beds with sandstone interlayers, took place at the end of the early Oligo-

cene. The deposits contain abundant fragments of fish scales. The maximum thickness 

of the Maikop Group measures 3000 m ( ,1964). 



 

 

 

 

 

Facies of the Maikop Group monotonous in the lithological composition indi-

cate their accumulation in a poorly aerated water below the normal basis of wave ac-

tivity and under stagnant conditions, when the partial or complete contamination with 

hydrogen sulfide took place. Judging from the biota, geochemistry, and lithology of 

the Maikop Group, it may be concluded that it has been deposited under conditions 

similar to the “Black Sea model,” which is thought to be a typical example of a closed 

basin ( ,1983). 

It may be also inferred that the accumulation of abundant organic substance in 

sediments (the result of decomposition of dead organisms on the bottom) under reduc-

tion conditions was responsible for the origin of syngenetic pyrite. A slow decay of 

organic substance in water, contaminated with hydrogen sulfide, determined dark col-

ors of the Maikop Group rocks and of the upper Eocene Lyrolepis Marl. 

The subsidence, as well as the influx, of sandy material still persisted in the 

foredeep at the eastern margin of the Adler depression in the Oligocene. This resulted 

in the accumulation of the Khosta Formation (thick-bedded sandstone 400-450 m 

thick) and then the Sochi Formation (sandy clay with sandstone interlayers 550 m 

thick). 

Within the Adzhara-Trialeti rift basin, the Oligocene sedimentation was still in 

progress only in the eastern part, whereas marine conditions were retained only in the 

Akhaltsikhe (east of the Adigeni meridian) and Gurian depressions (Fig.25, p.176) 

Normal sedimentary rocks (coarse-grained sandstone and clay) accumulated at 

that time in the Akhaltsikhe depression under conditions of a semiclosed basin. 

The problem of terrigenous material provenance for the Oligocene-early Mio-

cene Maikop basin of the Crimea-Caucasus region is the topical one. The problem 

requires further investigation and a resolution of alternative viewpoints ( , 

,1974; , ,1985; ,1987; , ,1989 and 

others). It is hardly probable, in my opinion, that any local provenance in the consid-

ered areas could provide the sufficient amount of terrigenous material. 

In conclusion, assessing roughly the climatic and hydrologic conditions in the 

basin and adjacent dry land of the Paleogene time, it may be said that the former rep-

resented a sea of the humid zone. Judging from its fauna, marine environs, which ex-

isted here in the Paleocene and Eocene, was characterized by normal salinity and cor-

responded to normal marine or oceanic conditions. 

 

 

 

  
 

 

CONCLUSION 

 

The compiled paleogeographic and lithofacial maps of Georgia for separate 

epochs of the Paleogene show that characteristic features of geologic history of 

the region was as follows: 



 

 

 

 

 

(1) the studied area represented a part of the northern active continental 

margin of the Tethys, where a system of island arcs, marginal, and interarc ba-

sins was developed in the course of a complicated geologic history; 

(2) three types of rock associations accumulated in the Paleogene under dif-

ferent geodynamic conditions are represented by flysch, epicontinental-marine, 

and volcanogenic-sedimentary formations; 

(3) the Racha-Vandam cordillera zone, which extends along the southern 

edge of the Eastern flysch basin of the Greater Caucasus and is completely ov-

erlapped nowadays by flysch deposits thrust over it, was the source area for 

turbidity flows supplying the flysch basin with terrigenous material; 

(4) the correlation of olistostromes of the southern slope of the Greater Cau-

casus with analogous rocks of adjacent areas defines their age as corresponding 

to latest Eocene; this indicates that olistostromes are synorogenic and synchro-

nous to the “horizon with inclusions” of the Matsesta Formation; 
(5) the formation of olistostromes was probably related to nappe thrusting in 

the southern slope of the Greater Caucasus; the widespread occurrences of the-

se formations within the Alpine fold system allow the upper Eocene olisto-

stromes to be referred to the “eventrelated deposits”; 
(6) facies analysis of the upper Eocene deposits in the eastern margin of the 

Adler depression and tectonic history of the depression reveal the onset time of 

Late Pyrenean phase of folding that spanned, as established, the second half of 

the late Eocene lasting 2-3 m.y. in the time interval of accumulation of the 

Matsesta Formation; 

(7) the Pyrenean epochs of the tectogenesis (Early- and Late Pyrenean pha-

ses) were manifested with different intensity in the studied region, as in the 

whole Caucasus; the Early Pyrenean (Trialetian) phase was most pronounced in 

the Adzhara-Trialeti zone, whereas the Late Pyrenean orogeny was effective in 

the southern slope of the Greater Caucasus; and 

(8) the degree of compression in the Eastern flysch basin of the Greater 

Caucasus makes up 45-75 % for the Paleogene time, while that in subplatform 

basin of the Ksani-Arkala parautochthon is equal to 25-30 %; the total ampli-

tude of nappe thrusting over the Paleogene section of the southern slope of the 

Greater Caucasus seems to be 9-12 km. 

 

 

 

 

FIGURE CAPTIONS 

 

Fig.1 (p.12). Simplified scheme of the tectonic zones in Georgia (after 

, ,1978): 1-boundary of tectonic units; 2-natural ex-

posures of the Paleogene deposits; I-anticlinorium of the Greater Caucasus; II-

fold system of the southern slope of the Greater Caucasus; III-Georgian Block; 

IV-Adzhara-Trialeti zone; V-Artvin-Bolnisi Block; VI-Loki-Karabakhi zone of 

folding 



 

 

 

 

 

. 

Fig.20  (p.142). Palinspastic scheme of the Caucasian sector in the northern mar-

gin of the Tethys for the earliest Paleogene (compiled with due regard to pale-

omagnetic data and palinspastic schemes by   .,1979; 

  .,1984, Gamkrelidze,1986): 1- sedimentation area; 2-

erosion area; 3-boundary of dry land; 4-boundary of sedimentation basins with 

different environmental conditions; З -Western Land of Greater Caucasus; 

-Eastern Land of Greater Caucasus; ЗФ -Western flysch basin; Ф -

Eastern flysch basin; ЗЭ -Transcaucasian epicontinental basin; -

Adzhara-Trialeti basin; -Artvini-Bolnisi land; -Tethyan relic basin; 

( )-Greater Caucasus island arc; ( )-Greater Caucasus remnant basin; 

( )-inter-arc rift basin; ( )-North Transcaucasian island arc; ( )-

South Transcaucasian island arc. 

Fig.21 (p.147). Paleogeographic and lithofacies map of Georgia for the Paleocene 

(compiled by Maisadze): 1-dry land; 2-normal sedimentary formation; 3-flysch 

and flyschoid formation; 4-volcanogenic-sedimentary formation; 5-

olistostrome; 6-conglomerate, breccia, gritstone; 7-sandstone, silstone;8-clay; 

9-limestone; 10-dolomite; 11-marl; 12-mostly volcanic tuff and lava; 13-alte-

rnation of volcanogenic and normal sedimentary rocks; 14-boundary between 

sea and land; 15-boundary between formation zones; 16-boundary between 

lithofacies; 17-present position of flysch overthrust; 18-drill holes: (a) deposits 

of a given age present, (b) deposits of a given age are missing. 

 

Fig.22 (p.152). Paleogeographic and lithofacies map of Georgia for the early Eo-

cene (compiled by Maisadze). Symbols as in Fig.21. 

 

Fig.23 (p.157). Paleogeographic and lithofacies map of Georgia for the middle 

Eocene (compiled by Maisadze) .Symbols as in Fig.21. 

 

Fig.24 (p.165). Paleogeographic and lithofacies map of Georgia for the late Eo-

cene (compiled Maisadze). Symbols as in Fig.21. 

 

Fig.25 (p.176). Paleogeographic and lithofacies map of Georgia for the Oligocene 

(compiled by Maisadze). Symbols as in Fig.21. 
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