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There are many unresolved problems in the recon-
struction of the Late Paleozoic evolution of the Cauca-
sus and Fore-Caucasus, including the following: (1) the
position of the suture of the old pre-Visean ocean (Pro-
totethys?); (2) the formation conditions and tectonic
setting of the Dizi Series of Svanetia; and (3) causes of
the deformation of the sedimentary cover and of grani-
toid magmatism on the Scythian Platform.

It is known that the Transcaucasus, the Main Cauca-
sus and Frontal ranges, and, to a lesser extent, the Fore-
Caucasus and the Karpinsky Ridge were the arena for
the Hercynian deformations and magmatism related to
the closure of at least two basins located north and
south of the Main Caucasus Range (Fig. 1). The north-
ern basin had an ocean floor represented by allochtho-
nous ophiolite slices of the Frontal Range. The basin is
traditionally regarded as a backarc structure situated at
the northern (in present-day coordinates) margin of the
Paleozoic ocean in the rear of the Greater Caucasus
island arc [1]. The arc was located on a fragment of the
Neoproterozoic–Early Paleozoic basement that has
been singled out as the Makera microcontinent [2].
Metamorphosed Lower–Middle Paleozoic rocks and
magmatites of the Buul’gen and Labin series of the
Greater Caucasus crystalline core are identified with
island-arc and/or accretionary complexes of the active
margin [3].

Exposures of Paleozoic rocks of the Dizi (or Des-
sian) Series of Svanetia are known south of the crystal-
line core. Interpretation of the formation conditions of
these rocks is very important for understanding the
Paleozoic geodynamics of the Caucasus. Unfortu-
nately, no satisfactory models of the Dizi Series stratig-
raphy and structure have been compiled so far. The
assumption in the past was of a simple folded structure
and, accordingly, normal stratigraphic succession of

mainly terrigenous sediments making up the series [4, 5].
Later works showed that the series consists of nappes
and in fact consists of at least two complexes, which are
separated by the epoch of deformation and metamor-
phism [6]. The lower complex is mainly composed of
sandy–silty rocks, including large olistoliths of shal-
low-water limestone with corals. Some textural fea-
tures (channels, sediment rewashing, and traces of
slumping) point to deposition on the continental slope.
Judging from the conodont fauna, the age of rocks is
considered to be Eifelian–Early (or Middle) Carboni-
ferous [7]. According to [8], this sequence formed at the
passive margin of Gondwana [8]. Evidently, the area in
question represents a passive margin of the Pontian–
Transcaucasian microcontinent (PTM) situated on the
southern side of the Dizi Basin.

The lower complex of the Dizi Series also includes
sequences with abundant greenstone-altered basaltic
andesite tuff and lava. The amount of volcanic rocks
increases in northern areas, probably because of the
proximity to the Greater Caucasus volcanic arc.

Rocks of the lower complex were subjected to
intense deformation and low-grade metamorphism.
The timing of the event is likely to coincide with the
main phase of the Hercynian orogeny marked by the
appearance of molasse in the Visean [9]. This phase
embraced not only the Main and Frontal ranges, but
also the PTM. Collision of the PTM with the East Euro-
pean continental margin was responsible for the forma-
tion of the Paleozoic foldbelt of the Caucasus.

Deposition of the Permian–Triassic sequences of
the upper complex of the Dizi Series, which are com-
posed of almost unmetamorphosed terrigenous sedi-
ments in simple folds, most likely proceeded in a small
back-arc basin opened in the rear of the PTM or its frag-
ment (the Shatsky Rise) [6].

The structure formed at the end of the Early Carboni-
ferous had a northern vergence both north and south of
the Main Caucasus Range (nappes of the Frontal Range
and overthrusts in the lower complex of the Dizi Series,
respectively) [6]. The structure indicates a general
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motion of rock masses from south to north. This contra-
dicts the popular opinion about the active nature of the
northern margin of the Paleozoic ocean (Prototethys?)
and the northward subduction of its lithosphere [1, 3, 8,
and others]. In this case, the collision structure should
have a general southern vergence (toward the PTM),
and this is not the case.

According to an alternative concept proposed by the
author of the present paper, the northern margin of the
paleocean was passive in the Paleozoic (Fig. 2). This is
confirmed by the platform nature of Paleozoic rocks of
the Bechasyn zone at the southern margin of the Scyth-
ian Platform. The analog of the Bechasyn zone is the
Istanbul zone of western Pontides (a fragment of the
Scythian Platform torn away from the latter zone in the
course of the Black Sea opening). It is a common opin-
ion that Paleozoic sequences of the Istanbul zone
formed on the south-facing passive margin of the East
European continent [10].

The formation of allochthons composed of ophio-
lites and island-arc complexes, as is the case in the
Frontal Range and the Bechasyn zone [11, 12], is a phe-
nomenon that is typical for collisions of island arcs with
passive continental margins (the Western Urals, Arabia
margin, and others). Therefore, one can assume that the
suture of the Paleozoic closed ocean coincides with the
Tyrnauz–Pshekish fault zone. The Greater Caucasus
island arc, a small marginal sea located in its rear part,
and the PTM (~1200 

 

×

 

 350 km) collided with the pas-
sive margin of the Scythian Platform. Figure 1 shows

parts of the PTM (its future fragments). Paleotectonic
reconstructions suggest that the Gondwana margin was
active in the Early Paleozoic. Microcontinents detached
from Gondwana due to backarc spreading migrated
northward to become incorporated into the Hercynides
of Europe and Asia [13 and others]. The Pontian–Tran-
scaucasian microcontinent was most likely such a ter-
rane.

The model explains, in particular, the relatively
weak (as compared to the Greater Caucasus) metamor-
phism of the Dizi Series rocks. The backarc basin was
located in the rear part of the Makera microcontinent
away from the collision zone. This model is also in
agreement with the concept of Georgian geologists on
the position of the Dizi Basin between the Transcauca-
sus massif and the Greater Caucasus island arc [3].

After the collision, a new (northward-dipping) sub-
duction zone formed at the southern margin of the
microcontinent. It extended both eastward along the
southern margin of the Turanian Platform and west-
ward along the margin of the Rhodope Massif. The Late
Paleozoic–Cenozoic evolution of the Caucasus margin
is related to this zone.

The second deformation epoch in the region is
referred to the Late Carboniferous–Early Permian. Lat-
eral contraction took place mainly due to the conver-
gence of the Scythian and East European platforms and
the compression of the rift basin of the Karpinsky Rise.
A system of northvergent nappes formed at its place
[14]. The comprehensive analysis of geophysical data

 

Fig. 1.

 

 Tectonic reconstruction of the Caucasian region for the Early Permian. (
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) Basin with oceanic crust; (
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) continental slope;
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) Platform: (
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) East European, (
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) Moesian; (
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) Scythian–Turanian Platform; (
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) Rhodope Massif; (
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) Pontian–Transcaucasian
microcontinent; (
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) foldbelt; (8) tectonic complexes: (

 

a

 

) allochthonous (including ophiolites), (

 

b

 

) backarc basin (Dizi Series);
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) nappe front; (10) fault: (
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) transverse, (
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) thrust; (
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) terrane boundary. Letter symbols in Figs. 1 and 2: (AD) Astrakhan Dome,
(BZ) Bechasyn Zone, (KB) Karpinsky Rise Basin, (GFB) Greater Caucasus Foldbelt, (AR) Andrusov Rise, (EP) Eastern Pontides,
(ShR) Shatsky Rise, (DB) Donbass, (TM) Transcaucasus Massif, (KR) Karpinsky Rise, (M) Mangyshlak, (MM) Makera Microcon-
tinent, (CD) Caspian Depression, (PTM) Pontian–Transcaucasian Microcontinent, (FR) Frontal Range, (SB) Svanetian Basin,
(SZ) Svanetian Zone, (IZ) Istanbul Zone, (SP) Scythian Platform, (T) Turanian Platform, (TP) Tyrnauz–Pshekish Fault Zone,
(TU) Tuarkyr, (CP) Central Pontides, (SC) South Crimea.
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points to the probable development of the accretion-
type crust within the basin [15]. The subduction of this
lithosphere under the Scythian Platform provoked an
unusual phenomenon—the abundance of Late Paleo-
zoic granitoid magmatism within the platform.
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Fig. 2.

 

 Scheme of evolution of the Caucasus and Fore-Caucasus in the Late Paleozoic. (
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) Continental crust; (
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) oceanic crust;
(
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) island-arc and ophiolite complexes; (
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) sedimentary and volcanosedimentary complexes; (

 

5

 

) granitoid intrusions; (
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) island-arc
volcanism; (

 

7

 

) overthrust. Letter symbols are as in Fig. 1.
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