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ABSTRACT. In the crystalline substrate of the Elbrus subterrane intensively metamorphosed, un-
stratified, migmatizated infrastructure and less metamorphosed,  un-migmatizated stratified supra-
structure built up of mainly mica schists are distinguished distinctly.  The oldest formations of the
Elbrus subterrane infrastructure are represented by garnet-cordierite-sillimanite-K-feldspar bearing
gneisses and migmatites that formed under temperature conditions of biotite-sillimanite-K-feldspar bearing
and garnet-cordierite-orthoclase bearing facies of metamorphism. Opinions on the age of protoliths of
these formations and of regional metamorphism extremely differ and it covers a time span from the
Proterozoic to Late Paleozoic. The age of these rocks corresponds to the Late Baikalian and Ordivician
phases of folding. At the next stage, in the infrastructure granodiorite gneisses (so-called Adylsu type
orthogneisses) were formed. The next stage of regional metamorphism is connected with the Bretonian
orophase of folding and covers mainly temperature conditions of facies of biotite-muscovite bearing
gneisses. Late Variscan granites that developed in the infrastructure are represented by two varieties –
porphyroblastic and equigranular (so-called Ulukami granites) granites. In the Elbrus infrastructure 5
genetic types of zircons are established: 1) detrital; 2) connected with the formation of gneiss-migmatitic
complex; 3) developed in granodioritic orthogneisses; 4) formed during the Bretonian regional
metamorphism and 5) Late Variscan granites.  © 2017 Bull. Georg. Natl. Acad. Sci.
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The Caucasia is situated between the Eurasian
and Africa-Arabian plates and is a composite part of
the Mediterranean (Alpine-Himalayan) mobile belt.
Within its limits the Greater Caucasian, the Black Sea-
Central Transcaucasian, Baiburt-Sevanian and Iran-
Afghan terranes are distinguished.

The Caucasian terrane is represented by the
Elbrus and Pass subterranes (Fig. 1). Earlier they were
considered as subzones of the Caucasus Main Range
structural zone [1-3].

In the crystalline substrate of the Elbrus
subterrane intensively metamorphosed, unstratified,
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migmatizated infrastructure and less metamorphosed,
un-migmatizated stratified supra-structure built up
of mainly mica schists are quite distinct.

All outcrops, without exception, of stratified and
non-migmatized metamorphic units of Elbrus
subterrane are separate fragments of once indivis-
ible mega-plate of the “Macera tectonic nappe”
thrusting from the Pass subterrane, where it was
mainly the upper part of the Buulgen metamorphic
complex [3, 4].

 The oldest formations of the Elbrus subterrane
infrastructure are represented by garnet-cordierite-
sillimanite-K-feldspar bearing gneisses and
migmatites that formed under temperature conditions
of biotite-sillimanite-K-feldspar bearing and garnet-
cordierite-orthoclase bearing facies (in the paper
metamorphic facies are presented according to
S.Korikovski’s classification) [5, 6]  of metamorphism
[7, 6]. Opinions on the age of parent rocks of these
formations and regional metamorphism extremely dif-
fer and it covers a time span from the Proterozoic to
Late Paleozoic. The age of these rocks corresponds

to the Late Baikalian and Ordivician phases of fold-
ing. In these rocks zircons of two generations occur
– detrital and syngenetic of metamorphism. Mainly
rims of zircons of second generation are grown over
the detrital zircons. According to M.L. Somin [2] de-
trital cores of 23 zircon grains from three samples of
sillimanite-garnet paragneisses are dated (SHRIMP)
within the interval of 1377 to 474 Ma and at the same
time one third of measurements show 676-560 Ma
and 504-474 Ma, i.e. Vendian-Early Ordovician, while
ratio of the last group of grains is Th/U>0.30 that is
indicative of their magmatic, not metamorphic origin.
In addition, U-Pb age of terrigene zircons from the
shales of infrastructure of the Elbrus subterane (the
Urukh river basin) is defined as 1.3 Ma [8].

At the next stage granodiorite gneisses (so-called
Adylsu type orthogneisses) are formed in the infra-
structure. Zircons from these rocks are dated by clas-
sic method [9, 2, 10]. The received age is 400±10 and
386±10 Ma. Pb/Pb dating of zircons from two sam-
ples of granodiorite gneisses from the Adylsu river
attested their Early Paleozoic age - 500± 40 Ma and

Fig.1. Scheme of the structure of the pre-Alpine basement of the Elbrus subterrane.
Exposures of pre-Alpine crystalline complexes of the Greater Caucasus: 1) in the Bechasin zone; 2) in the Forerange
zone; 3) in the Elbrus subterrane of the Main Range zone; 4) in the Pass sub-terrane; 5) fragments of the Macera
nappe (figures in circles): 1) Tsakhvoa-Arkasara; 2) Aksaut; 3) Kirtik; 4) Baksan (Donguzorun and Jusengi sheets);
5) Bezengi (Koru and Siliksu sheets); 6) Kharves; 7) Akhsu; 8) Matsuta; 9) Buron; 10) Unal; 11) Phiagdon; 12) Dariali;
6) faults; 7) overthrust of infrastructure of the Elbrus subzone; 8) Upper Paleozoic and Mesozoic non-metamorphosed
sedimentary cover.
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three crystals of zircon showed Early Proterozoic age
(about 2 billion years) [11].

It is interesting that granodiorite orthogneisses
contain xenoliths of paragneisses and migmatites,
indicating the intrusion of granodiorite magma into
already intensively metamorphosed host rocks.
Moreover, deformation and regional metamorphism
of orthogneisses took place prior to the intrusion of
Late Variscan granites. Early Paleozoic age data are
interpreted as protolith age implications and
Proterozoic age of these zircons evidence rather to
contamination of magma by the components of the
Earth’s crust. Using the Pb/Pb method of dating the
age of zircons from augen gneisses of the environs
of the glacier Alibek (surroundings of Dombay re-
sort) was determined by M. Khanel et al. [11, 12].
Seven zircon crystals showed Early Paleozoic age -
540±40 Ma (protolith age). Two zircons gave Early
Proterozoic age – 2.5 billion years. Moreover, within
the error limits Early Proterozoic and Proterozoic age
data coincide with the 207Pb/206Pb zircon age data from
orthogneisses of the Adylsu river valley. Dating (with
the same method) of zircons from granite-gneisses of
the Nakra river head (Upper Svaneti) showed 422 Ma
[13, 14]. According to geochemical parameters mica
schists, paragneisses, augen and banded migmatites
of the infrastructure of the Elbrus subzone were iden-
tified as “mature” crustal formations, from which in
the Early Paleozoic leucogranodiorites (massifs within
the Adylsu, Kirtik, Aksaut, Teberda river valleys)
melted. At present they have a gneissose texture.

The following stage of regional metamorphism is
connected with the Bretonian orophase of folding. It

covers mainly temperature conditions of biotite-mus-
covite bearing gneisse facies [6]. K-Ar age of
metamorphites is 350-360 Ma [15]. In the
metamorphites zircons of zonal structure occur. Quite
often detrital grains are also observed.

Late Variscan granites of infrastructure are repre-
sented by two varieties: porphyroblastic and
equigranular (so-called Ulukami granites) granites [16,
17]. Zonal monocrystals of zircons are rare in
porphyroblastic granites. U-Pb LA ICP MS zircon
dating (14 local measurements) [18] established that
their age is 309±2.5Ma and the inherited age (3 local
measurements) covers 629-690Ma. Zircons from
equigranular granites have a zonal structure, where
the inherited age has a greater range: in five occa-
sions it is 580-620 Ma and in 16 occasions - 450-495
Ma. Late Variscan age is recorded in 24 points and it
amounts mean 311.6±4.9 Ma.

Thus, in the Elbrus infrastructure and its pre-Al-
pine granitoids 5 genetic types of zircons are estab-
lished: 1) detrital; 2) connected with the formation of
gneiss-migmatitic complex; 3) developed in
granodioritic orthogneisses; 4) formed during the
Bretonian regional metamorphism and 5) Late
Variscan granites.

Genetic typification of zircons from infrastructure
of the Elbrus subterrane will be a base for isotope-
geochronologic study of regional metamorphism and
magmatism, measurement of RE and petrogenic ele-
ment content in zircons that will be of great impor-
tance for elaborating petrogenic model of the Cauca-
sian terrane formation and its geodynamic interpre-
tation.
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ialbuzis subtereinis kristaluri substrati warmodgenilia erTmaneTisgan mkveTrad
gansxvavebuli intensiurad metamorfizebuli, arastratificirebuli, migmatitizebuli
infrastruqturiT da naklebad metamorfizebuli, aramigmatitizebuli stratificirebuli
suprastruqturiT. ialbuzis subtereinis infrastruqturis uZvelesi warmonaqmnebia
metamorfizmis biotit-silimanit-kaliSpatiani da granat-kordierit-orToklaziani
faciesebis temperaturul pirobebSi Camoyalibebuli granat-kordierit-silimanit-
kaliSpatiani gneisebi da migmatitebi. am warmonaqmnebis dedaqanebisa da regionuli
metamorfizmis asakis Sesaxeb metad gansxvavebuli Sexedulebebia da moicavs drois pro-
terozoul da gvianpaleozour intervals. momdevno etapze infrastruqturaSi yalibdeba
granodiorituli gneisebi (e.w. adilsus tipis orTogneisebi). am qanebis asaki savaraudod
danaoWebis gvianbaikalur da ordoviciul fazisebs Seesabameba. regionuli metamorfizmis
Semdegi etapi dakavSirebulia danaoWebis bretonul orofazasTan da ZiriTadad moicavs
biotit-muskovitiani gneisebis faciesis temperaturul pirobebs. infrastruqturaSi
ganviTarebuli gvianvariskuli granitebi warmodgenilia ori saxesxvaobiT - porfiro-
blasturi da Tanabarmarcvlovani (e.w. ulukamis granitebi) granitebiT. ialbuzis subte-
reinis infrastruqturasa da alpuriswina granitoidebSi dadgenilia cirkonebis 5
geneturi tipi: 1. detrituli, 2. gneisur-migmatituri kompleqsis formirebasTan dakavSi-
rebuli, 3. granodioritul orTogneisebSi ganviTarebuli, 4. bretonul regionul metamor-
fizmSi warmoSobili da 5. gvianvariskul granitebSi formirebuli.

cirkonebis geneturi tipizacia safuZvlad daedeba ialbuzis subtereinis regionuli
metamorfizmisa da magmatizmis izotopur-geoqronologiur Seswavlas, aseve cirkonSi
petrogenuli da iSviaTi elementebis Semcvelobis  gansazRvras, rac, Tavis mxriv,
mniSvnelovan rols Seasrulebs kavkasionis tereinis formirebis petrogenuli modelis
SemuSavebasa da geodinamikur interpretaciaSi.
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