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ABSTRACT. In the paper petrogenic model of the the Klichi intrusive formation in the Buulgen
metamor phic complexispresented. It isshown that theprotolith of theKlichi intrusionisrepresented by
hornblendevarietiesof gabbro-dioritic composition. Theintrusion breaksthrough the Gwandra suite of
the Buulgen complex. It was metamor phosed during the Bretonian phase under the staurolite facies
conditions. It hasa contact-ther mal effect on the metamor phitesof the Gvandrasuitecoveringtheinterval
of biotite-muscovite gneiss and hornfels facies. Sakeni granitoids in the vicinity of Klich intrusion
comprise xenolithssimilar to therocksof Klich intrusion. LA-1CP-M S U-Pb zir con age of the Sakeni
intrusion - 325 + 2.5 Ma corresponds to the Sudetic phase of folding. The Klich intrusion cut by
alaskitesand aplitesthat formed at alittle depth in ensimathic zones of fold systemsof thelithosphere
caused neo-mineralization in therocksof theintrusion and thusquartz, bictite, gar net, cummingtonite,
zircon and spheneoccured. It isestablished that zir con isa newly for med mineral and theauthor sof the
present paper regard that U-Pb zircon age of theKlich intrusion - 320 M a correspondsto theformation
timeof LateVariscan veined by alaskitesand aplites. The K lich and Sakeni intrusions, veined alaskites
and aplites composing an integrated gabbro-diorite - granite series wer e formed within the range of
manifestations of the Bretonian and Sudetic phases of folding. © 2017 Bull. Georg. Natl. Acad. <ci.
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In the Pass subzone of the Greater CaucasusMain
Range structural zonethe pre-Alpine Buulgen meta-
morphic complex is intruded by large bodies of
Variscan magmatites of gabbro - diorite (Klichintru-
sion) and quartz-diorite - granodiorite (Sakeni intru-
sion) composition, as well as by alaskite and aplite
veins.

TheKlichintrusion isthethickest gabbro-diorite
body cropsout intheKlich river (left tributary of the
river Kodori, Mountainous Abkhazia) basin. Con-
cordant body of theintrusive occursin the Paleozoic
Gvandra unit of the Buulgen metamorphic complex
that underwent either the Bretonian [1] or the Sudetic
[2] prograde regional metamorphism under staurolite-
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biotite-andal usite and staurolite-sillimanite subfacies
conditions. TheKlichintrusion, according toits geo-
logical positionisoneof the key formationsto specify
the age and succession of manifestation of pre-Al-
pine magmatism and regional metamorphism in the
Pass subzone.

Different authors consider the Klich intrusion in
different ways: asbiotite hornblende bearing gabbro-
diorite gneisses [3], augen biotite-hornblende
gabbro-diorite orthogneisses [4], hornblende bear-
ing gabbro or gneissized hornblende bearing and
weakly biotitized rocks of gabbro-quartz-diorite se-
ries[1, 5]. Asaresult of our researches it turned out
that the composition of the Klich intrusion changes
from gabbro to quartz-diorite of basic composition,
but gabbro-diorites and diorites are most widespread.
In the central part of the outcrop generally massive
varieties are exposed, while in the peripheries
gneissized rocks are dominant. By petrochemical and
geochemical featuresthe Klich intrusion corresponds
toweakly differentiated low-K gabbro-quartz-diorite
series[6]. According to some petro- and geochemical
parameters the intrusion formed in the upper part of
the depleted mantle, and by other features- at alittle
depth in ensimathic zone of folded structures of the
lithosphere[6].

The question on the time of formation of theKlich
intrusion is debatable. G.R.Chkhotua [7] attributed
the time of formation of the intrusion to the
Precambrian, Sh.l. Javakhishvili [3] — to the Lower
Paleozoic, G.L.Chichinadze [8] — to the Middle
Paleozoic, M.L.Somin [2, 4] connects its formation
with the Sudetic orogeny, whilel.P. Gamkrelidze and
D.M.Shengelia[1] consider it to bethe Early Bretonian
or the pre-Variscan. At present, the age of the intru-
sion can be defined only by geological picture: the
intrusion cuts the Gvandra unit metamorphosed dur-
ing the Bretonian orogeny and itself was cut by
leucocratic veins of late Variscan aplitesand al askites
widespread in the Buulgen metamorphic complex [5].

The Klich intrusion underwent contact-thermal
impact over the Gvandra unit rocks metamorphosed
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during Bretonian orogeny, [1] covering the interval
of the facies of biotite-muscovite gneisses and
hornfel swith the highest temperature - 620°C. Inthe
exocontact zone of the intrusion very dense, mas-
sive metamorphic rocks are spread. Their thick out-
crop (10-90m) isestablished inthe confluence area of
theriver Klich and itsright tributary Achapara. Fol-
lowing prograde mineral reactions[9] are established:
St+Qtz—Crd+Grt+Sil+And+- Spl+HO,
Ms+St+Qtz—Sil+Bt+H,0, St—>Crd+Spl,

St—And(Sil)+Spl, rare +Gedr—Grt+Crd+ Spl+H,0
and also aninversion And—Sil isfixed.

Sometimes relicts of staurolites are fringed by
monomineral hercynites or occur as inclusions in
cordierite or andalusite. In direct contact with the
Klichintrusion (1-5m), in exocontact garnet, cordierite,
sillimanite, spinel bearing parageneses are spread,
where according to graphite [10] and garnet-biotite
[11] geothermometersthe temperature 600-620°Cis
established. Remote from endocontact (5-20m) mas-
sve Grt+Bt+Sil+ And+Cord bearing rocks occur; then
follow staurilite-biotite-andalusite-garnet bearing
schists.

Zircons of the Klich intrusion are dated by clas-
sic U-Pb method [12]. The obtained age — 320 Ma is
interpreted as age of crystallization of magmatic
protolith of the Klich intrusion [2, 13]. Running
ahead, it should be noted that the authors of the
paper consider that the last assumption refers to the
rocks of the Klichintrusion hybridized by leucocratic
veins of granitoids culminating Late Variscan
magmatism of the Pass subzone.

Later of theformation of theKlichintrusion Late
Variscan granitoid magmatism of quartz-diorite -
granodiorite composition took place. During this
process so-called Sakeni intrusion” was formed. The
Sakeni intrusion outcropsover 3.5-5kmto the east of
the Klich intrusion. Biotite and biotite — hornblende
bearing low-K Sakeni granitoids of mixed mantle-
crustal type[1,13] contain xenoliths similar to rocks
of theKlichintrusion.

Late Variscan age of Sakeni granitoids is com-
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pletely confirmed by LA-ICP-MS U-Pb zircon dating.
Results of age determinations of 21 zircon crystals
show average age 325.5+2.5 Ma, covering the inter-
val of 320-336 £6 Ma [14].

All previousresearchers[1, 5, 8] believed that the
Klich intrusion metamorphosed together with the
Gvandraunit. However, based on our researches, the
authors consider that the rocks of the intrusion did
not undergo regional metamorphism: The minerals
such asgarnet, cummingtonite, themgjority of biotite,
zircon and sphene, considered as the products of the
Bretonian or the Sudetic regional metamorphism, re-
sulted from theimpact of leucocratic granitoid veins
over therocksof theKlichintrusion. Theseveinsare
most widespread in the western part of theintrusion.
Numerouszircon grainsare associated with the newly
formed biotite flakes that have occured due to the
replacement of hornblende. It should be specially
noted that in the Klich intrusion, in the areas without
veined leucocratic granitoids and where the rocks
are not affected by the above-mentioned secondary
processes, asaruleall above mentioned mineralsare
absent. Therefore, the authors believe that the U-Pb
zircon age of theKlichintrusion - 320 Ma, isthe age
of theformation of leucocratic granitoid veins, which
terminates the Variscan endogenous process of the
Pass subzone. Postmetamorphic alaskitesand aplites
are widespread in the Gvandra suite in the upper
reaches of the river Khetskvaraand in theinterfluve
of the rivers Khetskvara and Achapara. Besides the
concordant bodies, they are represented by inter-
secting bodies with the thickness of some tens of
centimeters to several meters. |n amphibole bearing
schists and amphibolites of the Gvandra unit in the
exocontact areawith the alaskites and aplitesthefol-
lowing processes are observed: biotitization,
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cummingtonization of hornblende, saussuritization
and epidotization of plagioclase, the reaction horn-
blende + plagioclase—cummingtonite + garnet,
silicification of rocks and the formation of sphene.

Therefore, we can assume with great certainty
that the Klich and Sakeni intrusions and leucocratic
granitoids form gabbro-diorite—granite series, which
formed during the Bretonian and Sudetic orogenies.

Thus, the results of our research are as follows:

« Protolith of the Klich intrusion is presented by
hornblende bearing of gabbro-diorite formed in the
upper part of depleted mantle;

» The intrusion breaks through the rocks of the
Gvandra unit metamorphosed in the Bretonian
orogeny under the staurolite facies conditions.

* Theintrusion has an intensive contact-thermal
effect on metamorphites of the Gvandra unit, cover-
ing the interval of biotite-muscovite gneisses and
hornfels facies;

« Sakeni granitoids of mantle-crustal type outcrop
closeto the Klich intrusion; they comprise xenoliths
similar totherocksof Klichintrusion. LA-ICP-MSU-
Pb zircon age of the Sakeni intrusion - 325+ 2.5 Ma
corresponds to the Sudetic orogeny;

 The Klich intrusion was cut by alaskites and
aplites causing neo-mineralization in therocks of the
intrusion. In particular formation of quartz, biotite,
garnet, cummingtonite, zircon and sphene took place;

 U-Pb age of the the newly formed zircon of the
Klich intrusion - 320 Ma corresponds to the time of
formation of Late Variscan veined alaskites and
aplites;

« Klich and Sakeni intrusions and veined alaskites
and aplites, forming an integrated gabbro-diorite-
granite series, formed during the Bretonian and
Sudetic orogenies.
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