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Potassium-bearing, mostly two-bifeldspar granites, are widely widespread within Ukrainian Shield. Early published papers
have discussed the problem of potassium source for two-feldspar granites which indicate final stages or evolved continental
crust formation, with granites of Middle Dnipro and granulites of Dniester-Bug megablocks being taken as typical examples.
The conclusion was made that biotites might be a possible source of potassium, which occurrence in the upper layers of lith-
osphere marks the formation of evolved continental crust. These potassium-rich melts results in formation of two-feldspar
granites as well as intensive potassic metasomatism occurred in granulite-gneiss regions. The biotite would be destroyed with-
in instability zone (zone of transition from amphibolite to granulite facies) and, as a result of selective melting of source rocks
it (together with rubidium and radiogenic isotope ¥’Sr) can migrate into melt or fluid, at PT-parameter that do not reach
melting conditions. Subduction might be treated as condition (setting) favorable for entering of potassium into granulite rock
associations, because it provides sinking of biotite- bearing rocks below granulitic blocks. Granulites are characterterised by
low contnets of biotite that is not enough for production (release) of large amounts of potassium. This paper discusses calcu-
lation results of mass balance on potassium and strontium, with Middle Dnipro megablock as an example. It is established
that for granite selective melts with K,O > 4% and primary isotope ratio values of two-feldspar granites more than 0,750 to be
formed the proportion ratio as 8/1 is enough to be reached between volumes of substratum and two-feldspar granites (parental
melt). This value is much less than that established for rocks of Middle Dnipro megablock. Criteria for classification (sys-
tematization) of tectonic blocks of Ukrainian Shield are offered.

Keywords: Two-feldspar granites, rubidium-strontium isotope system, mass balance, tectonic block, Ukrainian Shield.

Potassium-bearing rocks, mostly Bcero two-feldspar
granites, are widely abundant within the Ukrainian
Shield (USh). It is the formation of large amount of
two-feldspar granites indicates the stage of the Earth’s
crust consolidation. Many varieties of these rocks are
described as comprising different structures of
Ukrainian Shield [5]. According to Chrono-
stratigraphic Scheme of Ukraine [2] two-feldspar gra-
nites are included in composition of Paleoproterozoic:
Zhytomyrsky, Osnytsky (Volyn megablock), Khmel-
nytsky, Berdychivsky, Pobuzhsky (Dniester-Bug
megablock), Stavyschensky, Umansky, Gaysinsky,
Fhastivsky (Ros-Tykych megablock), Kirovogradsky,
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Novoukrainsky (Ingulets megablock) and Salty-
chansky, Anadolsky, Chlebodarivsky (Near Azov
megablock) complexes. Archean structures that inclu-
de these granites are comprised by Mokromoskovsky,
Tokivsky, Demurynsky, Slavhorodsky (Middle Dnipro
megablock), Tashlyksky (Ingulets megablock) and
Tokmaksky (Near Azov megablock) complexes. Two-
feldspar varieties form as both large granite massifs
which are thousands square kms in area (e.g.
Novoukrainsky, Tokivsky, Mokromoskovsky) and
small bodies of tens kms in size as well as veins and leu-
cosomes of migmatites. By rough estimation, total
area covered by two-feldspar granites does not exceeds
20% of whole area of the Ukrainian Shield. Besides
two-feldspar granites gneisses and felsic granulites of
Saxonian type, which content of K,O commonly reac-
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hes a few per cents, are also abundant among crystalli-
ne basement rocks. Some geological field data indica-
te metasomatic origin (nature) of these rocks, at any
case it is evident for gneisses (biotite and garnet-bioti-
te gneisses of Zelenolivadiska strata) and felsic granu-
lites (geological section outcropped along South Bug
river, between Haschuvate village and Zavallia urban
village) of Dniester-Bug megablock |3, 6].

Based on widely accepted idea that plagioclase-
rich varieties are predominant among Achean felsic
rock, the problem of possible source of potassium for
formation of two-feldspar granites and origin of potas-
sic (silica-potassic) metasomatism was stated.

Early publications [8, 9] discusses possible source
of potassium in two-feldspar granites that marks the
final stage of formation of evolved continental crust,
with granites of Middle Dnipro and granulite associa-
tions of Dniester-Bug megablocks as typical examples.
Exactly biotite is the most possible source of potassium
which migration into the upper lithospheric layers
results in formation of evolved continental crust. It
occurs as ether large-scale introduction of granitic
melts of two-feldspar granites or silica-potassic meta-
somatism in granulite-gneiss regions. Bitotite of pri-
mary rocks is destroyed within instability zone (PT-
conditions of amphibolite to granulite facies transiti-
on) and potassium, together with rubidium and radio-
genic isotope ¥’Sr, migrate into partial melt or fluid at
PT-parameters below melting conditions. Low con-
tent of biotite occurred in granulitic rocks prevents
realease large amount of potassium.

Subduction might be treated as setting favorable
for potassium to be influxed into granulite associations
when biotite-bearing rocks of subducting slab pulled
down below granulites. The question arises as to whet-
her potassium amount in substrate is sufficient for two-
feldspar granites to be formed? This publication dis-
cusses this problem, with rock associations of Middle
Dnipro area being taken as an example.

Substrate (parental) rocks of Middle Dnipro area
include more than 1% of potassium in average. Diorite
gneisses show 1,18 % (0,23 to 1,76) of potassium pre-
sence, diorites and quartz diorites have 1,34 % (1,05 to
1,94) of potassium and plagiogranite gneisses are cha-
racterized by 1,40 % (0,12 to 2,66) values [11]. Two-
feldspar granites commonly are characterized by pre-
sence of more than 3,5 % of potassium. Granodiorites
and granites of «Tokivsky» or Demurinsky complex
(according to Stratigraphic Scheme approved by
National Stratigraphic Committee in 2003) include
3,58 % (1,9 to 6,82) of potassium. Tokivsky massif gra-
nites show 4,9% (0,4 to 9,36%) and granites of

Mokromoskovsky massif do 3,93 % (2,08 to 5,05) of
potassium content [11].

It is commonly known that about 50% of K,0O
should be extracted (removed) from substratum for
granitic melt (two-feldspar granites) to be formed. So,
certain proportions between substratum and granite
melt should be maintained to reach following potas-
sium content values of two-feldspar granites: 3% - 6:1;
4% -8:1;5%-10:1;6%-12:1and 7% - 14 : 1.

The Earth’s crust that reaches 70 km in thickness
can include granite shell of about 10 km thick. At stan-
dard geothermal gradient (3 °C per 1 km) PT-parame-
ters of granulitic facies will be reached at depths of
about 30 km and, than, substratum layer can reach
40 km of its thickness.

At thickness of granite batholithic massifs of
about 5 km the value of sabstratum/granite melt ratio
might be taken as 8 : 1. Based on early established fact
that the area covered by two-feldspar granites reaches
20% of the total area of Middle Dnipro megablock,
than proportion between the substratum and partially
melted granites is about 40 : 1. Thus based on the real
potassium mass balance it is quet natural that primary
melts of two-feldspar granites have originated deeply
in the Earth’s crust, at the level that marks transition
from amphibolite to granulitic facies conditions.

The question is whether substratum includes eno-
ugh rubidium (radioactive isotope ¥’Rb) responsible
for high values of isotopic ratio ¥Sr/%Sr (0.725-0.8),
that is determined for for two-feldspar granites [8]. It
occurs at rather high contents of strontium, 600-
1000 ppm established for substratum rocks [11].

Substratum rocks (plagiogranites) of Middle
Dnipro area include 140-1245 ppm of Sr and 9-
70 ppm of Rb and two-feldspar granites include 60-
470 ppm and 35-310 ppm, correspondingly [11].
According to early published data [1, 4] plagiogranites
of Dnipropetrovsk complex include 59-1012 ppm of
strontium and 57-97 ppm of rubidium. Based on the
fact that the essential portion of rubidium and potas-
sium is concentrated in biotite, it can be destroyed
within the zone of amphibolite-granulite facies transi-
tion and rubidium can migrate into the fluid together
with radiogenic isotope *'Sr.

During the 400 Ma period 0,016 gram of #’Sr from
10 gram of Rb and 0,124 of ¥Sr from 80 gram of Rb
can be formed as a result of radioactive decay. In case
of simultaneous extraction of 100 gram of strontium
from substratum to each ton of parental 100 (at its
minimum content in in two-feldspar granites as
100 ppm), than granites (at reaching condition of iso-
topic homogenization and 8:1 proprotion betwin
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volumes substratum and two-feldspar granites) will
show following primary isotopic ratios ¥Sr/*Sr - 0,713
in the former and 0,801 in the latter cases. Such a
situation we actually observe in many bodies of two-
feldspar granites of Middle Dnipro area [8]. In case of
extraction of 300 gram of radiogenic isotope *’Sr from

substratum (at 300 ppm as maximum amound of Sr in
two-feldspar granites 300 ppm) primary ¥Sr/*Sr ratio
will reach only 0,706 value in the former and 0,750 in
the latter case.

Thus, based on mass balance values calculated on
both potassium and strontium isotopes granite melts

Table 1. Rb-Sr isotopic system in plagioclases and apatites of Berdychivsky granite
and associated gneisses of Upper Bug area, Dniester-Bug megablock

Field Mineral | Content (10-°g/t) Rb ¥Sr/%Sr
No. Rock name Age, Ma
sample analysed $Rb | 86Sr %Sr Measured| Corrected *
Ivanivka open pit
1 i-2 Berdychivsky granite | plagioclase| 11.534 140.22 0.0813 0.7077 0.7053 2040
2 i-3 Berdychivsky granite | plagioclase| 11.743 153.28 0.0757 | 0.70726 0.70503 2040
3 i-5 Berdychivsky granite | plagioclase| 14.446 209.48 0.0682 | 0.70674 0.70474 2040
4 i-7 Berdychivsky granite | plagioclase| 7.409 168.90 0.0434 0.70486 0.70359 2040
5 i-4 Pyroxene gneiss plagioclase| 3.190 167.95 0.0188 0.70308 0.7025 2040
Zhezheliv open pit
6 Zh-3 Leucosome 1 plagioclase| 7.450 110.45 0.0667 0.7064 0.7044 2040
7 | Zh-4/1 Leucosome plagioclase| 3.241 124.19 0.0258 | 0.70602 0.7053 2040
8 | Zh-5 Leucosome plagioclase| 6.296 122.65 0.0507 | 0.70721 0.7057 2040
9 | Zh-6 Berdychivsky granite | plagioclase| 0.979 137.04 0.0071 0.70885 0.7086 2040
10 | VP-9-2| Bi + hyp plagiogneiss | plagioclase| 1.091 10.06 0.1072 0.72219 0.7188 2200
11| Zh-4 Pyroxene gneiss plagioclase| 4.548 41.34 0.1088 0.7097 0.7065 2040
Sabariv open pit
12 | P-1/10 | Berdychivsky granite apatite n/m n/m — 0.72094 0.7209 2040
13 P-2 Berdychivsky granite apatite n/m n/m — 0.74023 0.7402 2040
14 | 14/13 Pyroxene gneiss apatite n/m n/m — 0.7314 0.7314 2050
Notes: in tables 1 and 2: n/m — not measured; * — age correction is made on radiogenic ¥Sr,.
Table 2. Rb-Sr isotopic system in plagioclases and apatites of granulite association
of Upper Bug Area (Dniester-Bug megablock)
No| Field Rock name Mineral | Content (10-°g/t) Rb ¥Sr/%Sr Age, Ma
sample analysed Rb | 86Sr %Sr | Measured | Corrected * ’
Lityn open pit
1| 86/78a Enderbite apatite n/m n/m — 0.70808 0.7081 2800
2| 196/81 Enderbite apatite n/m n/m — 0.7068 0.7068 2800
3 | 40/72-2 Plagiogneiss Px apatite n/m n/m — 0.70552 0.7055 2800
4| 76/73 Plagiogneiss Px apatite n/m n/m — 0.70657 0.7066 2800
Left bank of Zgar river valley, to the east of Lityn open pit, to the west of Horodyshche city, altitude 290,6
5| VP-5 | OPx plagiogneiss | plagioclase| 1.228 | 6525 | 0.0186 | 0.70407 | 0.7035 [ 2200
Tyvriv open pit
6 | VP-1 [ Antiperthite enderbite | plagioclase| 9.680 | 1052 [ 0.091 | 070523 | 0.7026 [ 2060
Malynivka open pit
7 VP-3 Antiperthite enderbite | plagioclase| 1.861 82.08 0.0224 0.7042 0.7035 2060
8 | VP-3-5 Crystalloschist plagioclase| 3.988 51.39 0.0767 0.70375 0.7016 2010
9| VP-3-1 OPx nnariorneiic | plagioclase| 1.781 42.29 0.0416 0.70536 0.7032 3650
Rusanivka open pit, Holoskove village
10| map-70 Charnokite apatite n/m n/m — 0.70568 0.7057 2800
11| 128/79 Pyroxene gneiss apatite n/m n/m — 0.70896 0.7090 2800
Hnivan open pit
12| VP-2-11|  Gt-Bi-Hypgneiss | plagioclase| 4.747 | 36.56 | 0.12835 [ 0.7090 | 0.7050 | 2200
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with the content of potassium, rubidium and large
values of ¥Sr/*Sr ratio (more than 0,725) is quite
possible to be formed.

Some «geologic» conclusions that might be arrived

1. Formation age of two-feldspar granites corres-
ponds to the age of granulitic metamorphism of low crus-
tal rocks, that can be interpreted as the age of tectonic
structure consolidation (block, migablock, craton, etc.).

2. Occurrence of 2 (and more) stages of two-
feldspar granites formation testify for remobilization
processes.

3. Absence of two-feldspar granites in global
structures of the Earth’s crust is a direct evidence on
lack of granulite basement below (at lower crustal
level) these structures.

4. Primary isotopic ratio ¥Sr/*Sr of two-feldspar
granites can be used for evaluation of duration (period)
of continental crust formation.

The first three conclusion are quite obvious, the
fourth one causes actual doubts. If the amount of
radiogenic isotope ¥’Sr accumulated depends, besides
constant of radioactive decay, only on duration of
decay (presence of biotite), ¥Sr/*Sr ratio value, which
is suggeste to be used for age determinations, additio-
nally depends on value of Rb/Sr ratio.

But, in the case of low variations of the ratio in
rocks, that is typical of plagiogranite associations of
early Precambrian age, such an assessment is quite
appropriate. Results of studying of rubidium- stronti-
um isotope systems in plagioclases and two-feldspar
apatites (Berdychiv) of granites of Upper Bug area
published in [9] might be taken as an example.

As might be seen from data presented in Table 1

primary ¥Sr/%Sr ratio

(Zhezheliv and Ivanivka o

of Sabariv open pit, does

of Berdychiv granitoids
pen pits), except granitoids
not exceed 0,709. The value

of the ratio determined on rocks uncovered by Sabariv
open pit exceeds 0,720. Until recently this fact cannot
be explained due to the similar age values determined

on monazites for granit

oids sampled in these open

pits, 2,08 and 2,02 Ga [7, 9]. But recent results have
shown that the age of granitoids sampled within the
two former open pits does not exceed 2,3 Ga [7] whe-
reas garnet-biotite granites uncovered by Sabariv open
pit have shown the age of 2.8 Ga (unpublished data).
That means that more ancient possibly Archean for-
mations occur as substratum for granites uncovered by

Sabariv open. It resulted

in more long time of accu-

mulation of radiogenic isotope ¥’Sr and much higher
Sr/%Sr ratio - more than 0,720 by comparison to
0,704-0,709 established for granites of Zhezheliv and

Ivanivka open pits.

Hypersthene bearing

characterised by absolut
that do not exceed 0,708,

two-feldspar granites are
ely different isotope values
irrespectively of presence of

Archean, similar to that of charnokitoids of Lityn and
Malyn open pits, or Paleoproterozoic zircons, similar
to that of Tyvriv open pit (Table 2). This one more evi-

dence of charnokitoids to

be treated as restite left after

selecting removing of melts parental to two-feldspar
granites and fluids enriched in, in case of their com-
plete assimilation by selective melt phases. Low values
of primary ¥Sr/*Sr isotope ratio are also characteristic
of granulite rocks of Middle Bug area [10].

Table 3. Classification scheme of the first rank tectonic structures of Ukrainian Shield

Blocks (cratons) of Archean age

Blocks (cratons) of Paleoprote-
rozoic age

Archean consolida-
tion

Archean consolidation, remobilized
in Paleoproterozoic

Paleoproterozoic consolida-
tion

Paleoproterozoic consolidation

Middle Dnipro Near Azov

Middle Bug

Volyn, Ingul, Ros-Tykych,
Upper Bug + Near Dniester

Table 4. Duration of formation of a continental crust of Ukrainian Shield by the results of U-Pb dating on zircon

and Sm-Nd dating on whole rock

Megablock Initial age, Ga Consolidation age, (two-feldspar granites | Duration of m.egablock for-
formation), Ga mation
Volyn 2.3 1.96 over 300 Ma
Middle Bug 3.65 1.96 over 1.6 Ma
Ros-Tykych 2.3 1.99 over 300 Ma
Ingul 2,57 2.02 over 400 Ma
Middle Dnipro 3.2 2.70 500 Ma
Near Azov 3.6 2.03 about 1.6 Ga
Upper Bug — Near-Dniester 2.37? 2.03 about 300 Ma

ISSN 2224-6487. Geohim. rudoutvorennia. 2019. Iss. 40

61




Stepanyik L.M., Kurylo S.1., Kotvytska I.M., Hrinchenko O.V.

Whereas the fact that Tectonic Committee of
Ukraine currently discusses the problem of tectonic
zonation of Ukrainian Shield, based on above-stated
and taking into account geohistorical features of con-
tinental crust formation, it is possible to propose crite-
ria for classification (systematization) of tectonic
blocks of Ukrainian Shield:

1. Age of supracrustal basement (Archean (Paleo-,
Meso-, Neo-), Paleoproterozoic).

2. The age of basement consolidation of the (age
of emplacement of two-feldspar granites)

3. Presence (absence) of remobilization (1 or
2 (3) stages of two-feldspar granites formation).

Based on these criteria the first rank blocks of
Ukrainian can be classified into (Table 3).

The scheme presented above is in good agreement
with duration of formation of first-rank megablocks of
Earth’s continental crust. Two blocks which rocks of
granulitic association — Near Azov and Middle Bug —
have been formed during long period of time (more
than 1,6 Ga). Near Azov megablock significantly dif-
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Kanuiiconepkalie mopoasl, Mpesxie BCEro ABYIMOJICBOIINATOBbIC TPAHUTOMIBI, JOCTATOYHO LIMPOKO PACHPOCTPaHEHbI HA
Vkpaunckom mmre. B omybimkoBaHHBIX paHee poOoTax Oblia o0cyxXIeHa TpobjeMa MCTOYHMKA Kajius ABYIONEBOIIIA-
TOBBIX IPAHUTOUIIOB, 3aBEpIIAOIINX (HOPMUPOBAHUE 3PEJIOi KOHTUHEHTAIBHOM KOPBI Ha ITpuMepe rpaHuTounoB CpeaHero
[IpumHenpoBbs M TpaHYIUTOBOM accoumanuu JHecTpoBcKo-byrckoro merabmoka. Beuio cmemaHo 3akioyeHHe, yTo
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HCTOYHUKOM KaJusl, MaCCOBOE IMOCTYIJIEHHE KOTOPOTO B BEpXHUE TOPU3OHTHI JUTOCGhEpbl 3HAMEHYEeT (opMUpOBaHKE
3pesioil KOHTUHEHTAIbHOW KOpbl B BUIIE POJOHAYATbHBIX TPAHUTOMIHBIX PACILIABOB JABYIOJEBOLINATOBBIX TPAHUTOUIOB,
CIyXuUT OuoTUT. BUOTUT B 30HE HecTabWiIbHOCU (Tepexon oT PT-yciaoBuil aMbHOOIUTOBON K TPaHYIMTOBOM (aruu)
pazjiaraeTcs ¥ B pe3y/ibTaTe CeJeKTUBHOTIO MIaBIeH s MAaTePUHCKMX IOPOJ, BMECTE C PyOUIMEM W PaAXOTeHHBIM U30TOMOM
$7Sr nepexomut B pacruiaB uiu B duiona e PT-riapamMeTphbl He JOCTUTAlOT YCIOBUIL MIaBIeHUs. B rpaHyIMT-THeiCOBBIX
00J1aCTSIX KpOME MOIIHOTO TPaHUTOMAHOTO MarMaTu3Ma, KajJluil MOCTymaeT B BbICOKOTEMIIEpaTYpHbIX (GIIoMAaX, 4ToO
MPUBOIUT K MAacIITaOHbIM MPOSIBICHUSAM KPEeMHUMI-KATMEBOTO MeTacomMaTo3a. BbUlo Takxke MOKa3aHO, YTO YCIOBUEM
MOCTYIJIEHUSI Kalusl B TIOPOABI TPAHYJIMTOBBIX aCCOLMAIMI SIBISETCS CYOMyKLMs, YTO OOYCIOBJICHO HEOOXOAMMOCTHIO
MOTPYXEHUS MO HUX OMOTUTCOIEPKAILUX MTOPOJT, MOCKOJIBKY COMepXKaHKe OMOTUTA B TOPOJaX IPaHyJIUTOBBIX aCCOLIMALIUI
HU3KOE W HEIO0CTaTOYHOE Ul MPOAYLMPOBaHMSI HEOOXOAMMOTO KOJMYecTBa Kauus. B aToii mybmukanuu, Ha mpumepe
Cpennero [1puaHenpoBbs, ceaH pacyeT OasaHca BEIECTBA M0 KaIUI0 ¥ CTPOHLIMIO. BbIsICHEHO, UTO 1S TPOAYLIMPOBAHUS
TPAHUTHBIX CEIEKTUBHbIX BBITLIABOK ¢ coepxaHueM K,O >4 % u nepBUYHBIM U30TOITHLIM OTHOILIEHUEM B BYTOJIEBOILITIA-
TOBBIX T'paHuTax Boie 0,750, 1OCTaTOYHBIM OyIET COOTHOLIEHUE 00beMa cybcTpaTa M 00beMa IBYIONEBIINATOBBIX IPaHU-
TOMIOB (MaTepPUMHCKOro pacruiaBa) Kak 8 : 1, 4TO 3HAUYMTENbHO MEHbILE peajbHO cylecTByomero B CpenHenpu-
JTHEMPOBCKOM Meraoyioke. [IpetoxeHbl KpuTepuu 11sl KiaccupuKauuy (CucTeMaTu3anuu) Tekronuyeckux 6okos Y1II.
Karouesvie cnosa. NBYNOJEBOLINATOBbIE TPAHUTHI, PYOMIMIi-CTPOHIIMEBAs M30TOMHAs CUCTeMa, OajaHC BeLIECTBa,
TEKTOHUYECKUH 010K, YKPAaUHCKUN LIUT.

J.M. Cmenaniox’, C.I. Kypuao', .M. Komeiyvka’, O.B. Ipinuenxo?

1 — Incmumym eeoximii, minepaaoeii ma pydoymeopennsi im. M.II. Cemenenxa HAH Yxpainu

03142, npocn. axad. Ilaisadina, 34, Kuie, Yxpaina

2 — Kuiscokuii nauionaavruil ynisepcumem imeni Tapaca Illesuenka,

Hasuaavno-nayxosuii incmumym «Incmumym zeoaoeii»

03022, ¢ya. Bacuavkiscvka, 90, Kuis, Yxpaina

Kaniitemichi nopoau YkpaincbKoro mura: 6ajJaHc pedoBHHH

KaniiiBMicHI mopoau, HacaMmIiepea IBONOJIbOBOILIIATOBI TPAHITOIN, € JOCUTh MOIIMPEHUMHU Ha YKPAiHCbKOMY IIWTI. Y
paHinie omybyikoBaHUX poOoTax Oysno 0OroBOpeHO MpobJeMy JKepena Kaililo IBOINOJbOBOIIINATOBAX TPAHITOIMIB, SIKi
3aBepIIYIOTH (POPMYBaHHS 3pioi KOHTUHEHTAILHOI KOPH, Ha MpuKiazi rpanitoini Cepennboro [IpuaHinpoB’s Ta rpaHy-
nitoBoi acouiamii J{HicTpoBchKO-By3pK0oro Merabmoky. 3pobsieHO BUCHOBOK, IO JKEPETOM KaJlilo, MACOBE HAIXOMKEHHS
SIKOTO y BEpXHi IIapu JiTochepr 3HAMEHYE (DOpMYBaHHS 3pilioi KOHTHHEHTAIBHOI KOPW Y BUIJISIII POXOHAYATBLHIX
TPaHITOIMHIX PO3ILIABIB ABOMOIBOBOIIIATOBIX TPAHITOINIB € 6i0TUT. BioTHT ¥ 30Hi HecTabinbHOCTI (TIepexin Bin PT-ymMoB
aM}i00IiTOBOI 10 IPaHYIITOBOI (hallii) pO3MaTaETHCA i B pe3yNIbTaTi CeIEKTUBHOTO TUIABICHHS MaTePUHCHKUX TIOPil, pa3oM
3 pybimieM i pagioreHHUX i30TomoM ¥Sr IIepexonuTh B po3IUIaB, YM y QUIIOIN, Y BUMAAKY, Koo PTX mapaMeTpy He JOCATA0Th
YMOB IUIaBJIeHHS. B TrpaHymiT-rHeiicOBUX 00JTAaCTSX OKPIM ITOTY:KHOTO TPaHITOITHOTO MarMaTu3My, Kalili HamXOAWUTh Y
BHUCOKOTEMIIEpAaTypHUX (JIioinax, 1o CIpUYMHIE MacIuTaOHi MPOsSBU KPEeMHil-Kali€BOro MeTacomMaro3y. byno Takox
MOKa3aHo, 10 YMOBOI HAaIXOMXKEHHS Kalilo B MOpPOAM TPaHYJIITOBUX acolialliii € cyOmyKiis, 10 0O0yMOBIEHO
HeOOXiIHICTIO 3aHYPEHHS Iif HUX OIOTUTBMICHUX IOPil, OCKiIbKM BMICT OiOTUTY B MOpOAAaX IpaHYJIiTOBUX acollialliit
HU3bKUI i HEOOCTAaTHil IS MPOAYKYBaHHS IOTPiOHOI KiTBKOCTI Kaimito. ¥ Imiit myomikamii, Ha mpukiani CepeaTHbOro
[IpuaHinpoB’s, HaBeAEHO PO3PaXYHOK OalaHCy PEYOBMHM 3a Kali€M i CTPOHIIEM. 3’SCOBaHO, IO JUIST MPOAYKYBAHHS
TPaHITHUX CENeKTUBHUX BUIUTABOK i3 BMicToM K,0 > 4 % Ta TMepBMHHUAM i30TOITHMM BiTHOIIEHHSIM Y ABOIOBO-
BOIITIATOBMX TpaHitax moHan 0,750, mocTaTHE BiTHOLIEHHS MiX 00’€éMOM cyOCTpaTy Ta 00’€MOM JIBOIOJIHOBOIIIIATOBHX
TPaHITOINiB (MAaTEPHMHCHKOTO PO3ILIaBy) — § : 1, 110 3HAYHO MEHIIE peanbHOro B CepeTHBOIPUIHIIIPOBCHKOMY METa0IIoLIi.
3ampormoHoBaHO KpUTepii s Kmacudikarii (cucreMaTn3aiii) TeKTOHiIHOi 610KiB V1L,

Karouosi caosa: nBOMONBOBOILIATOBI IpaHiTH, PyOifiii-CTPOHLIIEBA i30TOIIHA CUCTeMa, OaJaHC PEYOBMHU, TEKTOHIYHUI
010K, YKpalHChKUIA ILIUT.
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