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An age is provided for the Davydky massif, one of the intrusive bodies within the Korosten AMCG complex in the Ukrainian
shield. The unexpected 1790 + 1 Ma U-Pb baddeleyite age obtained for the Davydky massif (concentrically zoned gabbro to
syenite) provides additional support for the simultaneous emplacement of the early phase of the Korosten AMCG complex
and regional Ni-enriched tholeiitic magmas. The petrologic relationships of these two simultaneously emplaced magma types

are discussed.
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Introduction. The Ukrainian shield hosts two
large anorthosite-mangerite-charnockite granite
(AMCQG) plutonic complexes — Korosten (KPC) and
Korsun-Novomyrgorod (KNPC). The Korosten plu-
tonic complex is located in the north-western region of
the Ukrainian shield while the Korsun-Novomyrgorod
complex — is in the central part, in the Kirovograd
region. Basement of both regions is Paleoproterozoic
in age and formed during a 2.1-2.05 Ga orogenic
event that resulted in the formation of thick metavol-
canic and metaterrigenous sequences and numerous
granitic intrusions. Both regions can be considered as
parts of a single active continental margin (or its
Paleoproterozoic equivalent) that rimmed the
Archaean Dniester (Podolian)-Bug craton. The north-
western margin of Sarmatia was also affected by an
important crust-forming process that took place at
2.0—1.95 Ga and resulted in formation of the Osnitsk-
Mikashevychi igneous belt.
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The KPC is one of the largest and most typical
examples of an AMCG complex in the world. It occu-
pies an area of about 12 000 km? and appears as a mul-
tiphase anorogenic intrusive complex formed in the
Paleoproterozoic. About 75 % of the Korosten com-
plex is composed of rapakivi granite while the rest
belongs to various basic rock types. The KPC is pred-
ominantly bimodal and composed of a variety of grani-
tic rocks generally regarded as rapakivi and rapakivi-
like granites, and a family of basic rocks that includes
predominant anorthosite and leucogabbro and sub-
ordinate gabbroic rocks. Other rock types include
syenites, monzonitic syenites, etc. and are minor in
abundance.

The basic rocks occur predominantly as sheet-like
bodies varying in thickness from a few kilometers to a
few hundreds of meters. On the basis of detailed field
investigations it was shown that basic rocks of the large
gabbro-anorthosite massif were intruded in several
pulses (represented by sub-phases). Each of such sub-
phases corresponds to specific rock assemblages ter-

ISSN 2224-6487. Teoxim. Ta pymoyts. 2015. Bum. 35

37



Shumlyanskyy L., Ernst R., Billstrom K.

med “rock series” [5]. Five rock series were distinguis-
hed: early anorthositic (A,), main anorthositic (A,),
early gabbroic (G;), late gabbroic (G,) and dyke (D).
The oldest rocks of the KPC are represented by
bronzite anorthosite, norite-anorthosite and leuconori-
te of the early anorthositic rock series (A,). These rocks
occur as xenoliths in anorthosite, gabbro-anorthosite
and gabbroic rocks of the later intrusive phases, as well
as in various granitoids and dykes of basic and interme-
diate composition. The most abundant basic rocks of
the KPC belong to the main anorthositic series (A,).
This embraces leucocratic rock varieties from anortho-
site to leucogabbronorite that compose the main volu-
me of the gabbro-anorthosite massifs. These rocks con-
tain xenoliths of the A, rocks but in turn are cut by later
gabbroic intrusions and granites. The early gabbroic
rock series (G;) is rather minor and is represented by
gabbro-norite and leucogabbronorite that occur in the
southern part of the Volodarsk-Volynsky massif. In the
Slipchitsy quarry these rocks contain xenoliths of A,
anorthosites and are cut by rocks of the late gabbroic
series (G,). The late gabbroic series (G,) embraces
various gabbroic rocks from leucogabbro to ultramafic
rocks that form dykes, stocks and sheet-like bodies
which cut mainly A, series rocks. Geological data indi-
cate a pre-granitic age of the G4 massifs. Intrusions of
the G, are known from all large gabbro-anorthosite
massifs of the KPC. The youngest manifestations of
mafic magmatism within the KPC belong to the doleri-
te dykes (Ds) that cut through granitic rocks [3].
However, recent geochronological data indicate that the
dykes formed at multiple times during the entire inter-
val of KPC formation (as discussed below). We have
dated gabbro from the Davydky gabbro-syenite massif,
using the U-Pb technique on baddeleyite, in order to
shed further light on the geochronological evolution.
Previous U-Pb geochronologal data for the KPC.
Rocks of the A, (early anorthositic) series were dated by
[1, 9] using the U-Pb method on zircon and baddeley-
ite. For the sample 1/90 (coarse-grained anorthosite
taken on the right bank of the river Uzh nearby
Pugachivka village) the following U-Pb ages were obtai-
ned: 1800 + 1.3 Ma by zircon and 1794 *+ 6.7 Ma by
baddeleyite. Old anorthosite xenoliths among labrado-
rite-type anorthosite of the main anorthositic series
sampled in the Ignatpil quarry yielded a concordant U-
Pb zircon age of 1789 + 2 Ma. Finally, sample 1/89
represents a xenolith of the old anorthosite found
among A, anorthosite at the Granitne quarry. Sub-con-
cordant zircon results for this sample yielded an age of
1784 + 2.7 Ma. Huge anorthosite bodies of the main
anorthosite series (A,) are typical for the KPC, and were

dated at two spots within the Volodarsk-Volynsky mas-
sif. Sample 7/90 belongs to the labradorite-type anort-
hosite that outcrops in the Golovino quarry.
Concordant zircon age for this rock is 1758.1 £ 1.0 Ma
while the baddeleyite age for the same sample is 1760.6
+ 0.7 Ma. Zircons separated from the Turchynka anort-
hosite (sample 15/90) yielded a concordant age of 1758
+ 1.8 Ma. The G4 rock series that embraces numerous
gabbroic massifs is represented by a single dated sample
(10/90) taken at the Buky quarry. A concordant zircon
age for this sample is 1758.8 £ 0.9 Ma [, 9].

Basic dykes within the KPC were dated by [1, 8, 9].
According to their results a plagioclase-porphyritic dole-
rite dyke that crops out nearby the Pugachivka village
(sample 23/90) yielded a U-Pb concordant age of 1760.7
+ 1.7 Ma. Zircons from dolerites of the Bilokorovychi
dyke swarm yielded an upper intercept age of 1799 * 10
Ma. Finally, SIMS analyses of zircon separated from the
Bondary dolerite sill cutting a rapakivi-like granite
yielded a concordant age of 1751 £ 12 Ma.

In spite of predominance of granitic rocks at the
surface of the KPC only two of them were dated by
means of U-Pb method. Zircons separated from the
rapakivi granite that crops out at the Kyivshlyakhobud
quarry nearby the city of Malyn (sample 23/84) were
repeatedly dated by [1, 6, 9]. The age obtained by
combining of all of the analytical results quoted in the
mentioned papers is 1764.6 + 5.1 Ma. The second
sample belongs to the Lezniki massif that is regarded as
one of the latest expressions of magmatic activity in
the KPC. The age obtained for the Lezniki biotite gra-
nite is 1752 = 16 Ma.

Davydky massif. The Davydky massif was descri-
bed by [4]. It is located in the extreme north-eastern
corner of the Korosten AMCG complex (Figs. 1, 2)
and occurs as a rounded body that occupies an area of
~30 km?. The massif is concentrically-zoned and com-
posed of doleritic gabbro, gabbro, andesine-type
anorthosite and syenite. Syenite occupies the central
part of the massif and dominates at the current erosio-
nal level. The thin (150—300 m) marginal part of the
intrusion is composed of doleritic gabbro and gabbro
(Fig. 2). Fine-grained (chilled) gabbro can be found
directly against contact with host granite.

The thickness of the syenite in the central part of
the massif exceeds 360 m. Andesine-type anorthosite
occurs between syenite and marginal gabbro; the thic-
kness varies between 30 and 300 m. In addition thin
layers of andesine-type anorthosite can be found occa-
sionally among marginal gabbro. Rather thin layers of
ilmenite or apatite-enriched gabbro occur in the mar-
ginal gabbro.
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Fig. 1. Geological map of the Korosten plutonic complex with ages of the dated rocks indicated. The Davydky
massif is located in the north-eastern corner of KPC and marked with as DM. Legend: 1 — Sedimentary rocks of
the Bilokorovychi depression; 2 — Metavolcanites and sedimentary rocks of the Ovruch depression; 3 —
Anorthosites and related rocks (VVM — Volodarsk-Volynsky, ChM — Chopovychi, FM — Fedorivka, KrM —
Kryvotin massif, and PM - Pugachivka massifs); 4 — Gabbro, melagabbro; 5 — Gabbro-syenites and syenites
(DM — Davydky massif); 6 — Dolerites, trachydolerites (ZZD - Zvizdal-Zalissya dyke, RBD — Rudnya-Bazarska
dyke, BD — Bilokorovychi dyke); 7 — Rapakivi granites and related rocks; 8 — Host rocks

The Davydky massif is rather unique for the
Korosten plutonic complex since it displays a clear
fractionation trend from gabbro to syenite that is
absent from the other gabbroic massifs within the com-
plex. This peculiarity of the Davydky massif has led to
the suggestion that it may be much younger and not
related to the KPC. On the other hand, gabbroic rocks
of the Davydky massif are, from a geochemical and
petrological point of view, very similar to those that
belong to G4 massifs of the KPC.

U-Pb geochronology. A sample from the Davydky
massif was obtained from drill hole (Fig. 2). It was ini-
tially processed at the Institute of Geochemistry,
Mineralogy and Ore Formation, Kiev, Ukraine, where

a heavy fraction was separated using a shaking table,
heavy liquids and magnetic separator. The heavy
mineral separate was examined under the binocular
microscope and rather large grains of dark brown bad-
deleyite of optically good quality were selected for U-
Pb dating (Fig. 3). Two fractions of 2—3 grains in each
and one single-grain fraction were analysed on a
Finnigan Triton thermal ionisation multicollector
mass spectrometer at the Museum of Natural History
in Stockholm (Table 1, Fig. 4). The data indicate an
age of 1790 = 1 Ma (Table, Fig. 4).

Discussion. Connection to the Korosten gabbroic
intrusions. It had been considered possible that the
Davydky massif belongs to the suite of ca. 1760 Ma

ISSN 2224-6487. I'eoxim. Ta pyaoyrs. 2015. Bun. 35

39



Shumlyanskyy L., Ernst R., Billstrom K.

1 ]2 I3 4
15 16 =17

Fig. 2. Map and section across the Davydky massif
(after Kryvdik and Tkachuk, 1990): 1 — volcanic and
sedimentary rocks of the Ovruch and Vilcha depres-
sions, ca. 1770—1760 Ma; 2 — host granite of the
Korosten complex; 3 — marginal dolerite and gabbro-
dolerite; 4 — mafic and ultramafic rocks of the layered
series; 5 — andesine-type anorthosites of the layered
series; 6 — syenite of the layered series; 7 — main
faults. Position of the drill hole 197 indicated

high-Ti, ilmenite-bearing gabbro that are widely distri-
buted across the KPC. These belong to the G, rock
series [5] and occur either as weakly differentiated gab-
bro massifs at marginal parts of huge anorthosite bodi-
es (Volodarsk-Volynsky and Chopovychi), or as rather
small, strongly differentiated layered intrusions in the
internal parts of the anorthosite bodies. These layered
intrusions often contain rich ilmenite-apatite minera-
lization. One of such intrusions, the Fedorivka massif,
has been described in detail by Duchesne et al. [3].

Results of the U-Pb dating of the Davydky massif gabbro

)

Fig. 3. Baddeleyite crystals separated from the sample
289/197. Largest grain is ca. I mm long
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Fig. 4. U-Pb concordia diagram

However, in contrast to the Davydky massif, G,
intrusions cut through anorthosite of the main anort-
hosite series (A,). So, from the cross-cutting relations-
hips it is evident that there is a difference in the time of
emplacement of the Davydky massif and gabbroic
massifs of the G, series. This is confirmed by U-Pb
dating of G, units. Anorthosites of the Volodarsk-
Volynsky massif were dated at 1758—1761 Ma [1]. G,
gabbro of the Buky massif were dated by zircon at
1758.8 £ 0.9 Ma [1], of the Fedorivka massif — at

- Sample Concentrations, ppm Isotope ratios Age, Ma
rac- .
. weight Pb WPh/ | £s | 2Pb/ | £s | ®Pb/ | *s 27Pb/ | 27Pb/ | 2°Pb/
tion (ug) U | Pbtot com | ™Pb | (%) wyy @) | U | (%) Rho |Conc. wpp | 25y | 23y
1 42192 | 476.4 | 146.8 | 42125 0.10943 | 0.06 | 4.77477 | 0.19 [0.31646| 0.18 | 0.95| 0.99 [1789.9|1780.5|1772.4
42036 |1144.3| 361.7 | 42134 0.10943 | 0.06 | 4.79038 |0.20 |0.31750| 0.19 |0.95| 0.99 |1789.9/1783.2|1777.5
3 | 42186 | 802.2 | 313.8| 7.0 | 0.10918 | 0.27 | 4.80174 |0.56 |10.31897| 0.48 |0.87 | 1.00 |1785.8|1785.2|1784.7
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1761.9 £ 1.6 Ma, of the Pivnichna Slobidka massif —
at 1763.1 £ 8.4 Ma, and of the Torchyn massif — at
1756.3 £ 4.6 Ma (Shumlyanskyy et al., in prep).

Another important difference between the
Davydky massif and the G, series is absence of syenite
differentiates in G, massifs. Kryvdik and Tkachuk [4]
explained this by the shallower level of erosion in case
of the Davydky massif. However, Duchesne et al. [3]
argued that upper part of the Fedorivka massif has
been preserved at least in part. So, the Davydky massif
is the only gabbroic body that contains a syenite diffe-
rentiate, the only one intruded as early as 1790 Ma,
and the only one that intruded granite.

In spite of such differences, 1790 Ma gabbro of
the Davydky massif is otherwise indistinguishable of
ca. 1760 Ma G, gabbro and Korosten dolerite dykes in
terms of their geochemistry and Sr-Nd isotope com-
position.

Relation to the 1790—1780 Ma Ni-bearing rocks.
Our new U-Pb baddeleyite data indicate that Davydky
massif is coeval with numerous ca. 1790 Ma Ni-enric-
hed dykes and layered intrusions widely distributed
within the north-western region of the Ukrainian shi-
eld [7]. The coincidence in time of formation natural-
ly leads to the assumption that both rock suites (high-
Ni dolerite and high-Ti gabbroic rocks of the Korosten
complex) may be related in terms of their origin.
Geochemical and isotope data indicate that high-Ni
and high-Ti rock suites are quite different. High-Ti
gabbro and dolerites are much less magnesian compa-
red to high-Ni rocks, strongly enriched with respect to
incompatible trace elements and depleted with com-
patible ones. The Nd composition of the high-Ti rocks
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Hlymaguckwmii J1., Epucr P., birctpsom K.

Bik 6ameneity 3 JIaBuaKiBcbKoro rabpo-cieHiToBOro MacHBy KOPOCTEHCHKOTO KOMILIEKCY.

Hageneno U-Pb Bik mo 6aneneiry (1790 £ 1 MJIH pokiB), oTpuMaHuil 1uis Tabpo aBUIKiBCbKOTO MacUBY, 1110 BXOAUTh 0
ckiany KopocTeHChKOro aHOPTO3UT-pamnakiBirpaHiTHOrO TIYTOHY. JaBUAKIiBCHbKMIA MacHB pO3TAlIOBYEThCS B KpaiiHiil
MiBHIYHO-CXiIHIA YacTuHi KopoCTeHChbKOro IUTYTOHY, ¢ YaCTKOBO MEPeKpUTHi Biikiaagamu BilbuaHChKOi 3amaaMHu.
Macus Mae okpyry dopmy i 3aiiMae ruiomry Oing 30 kMm% BiH ckiageHuii rabpo-gonepuraMu, rabpo, aHIe3MHOBUMU
AQHOPTO3UTaMM, Ta CieHiTamu. J[aBUIKiBCbKMI MacuB Bifpi3HSETbCS Bill iHIIMX TaOpOIIHUX MACUBIB KOPOCTEHCHKOTO
KOMILIEKCY THM, IO MPOSIBISIE YiTKY €BOJIOLII0 CKaamy Bil radpo ao cieHity. [TogibHa nudepeH1iioBaHiCTb HE CIOCTe-
piranacs B XXOOZHOMY iHIIIOMY MacuBi Komriekcy. Tak camo, JlaBUAKiBChbKMIA MacHB BiIpi3HSI€ETHCS 3a YaCOM KpucTajizallii
Bill BCiX IHIIMX JATOBaHWX TaOpoiTHMX MAacuBiB, fKi BKOpiHOBaiucsa Oing 1760 MiaH pokiB ToMmy. BomHouwac, 3a
reoXiMiYHUMHU 0COOIMBOCTSIMU FaOpoiay MacKMBY TOTOXHi MOPOAAM iHIIMX radpoinux MacKBiB KOpOCTEHCHKOTO TTYTOHY.
Bik, otpuManuit 1711 rabpo [daBUAKiBCHKOTO MacuBy, OJM3bKUI N0 BiKY YMCIEHHUX NallOK HiKEJEHOCHMX TOJEITOBUX
JIOJIEPUTIB Ta PO3LIAPOBAHMX TaOPOIMHMX MACUBIB MPYTIBCBKOrO KOMILIEKCY, IIMPOKO po3moBcromkeHux y IliBHiYHO-
3axinHoMy paiioHi YKpaiHcbhKoro 1uTa. Takuii 30ir y yaci GopMyBaHHsI MACHBIB 103BOJISIE IPUITYCTUTH, 1110 OOM/IBI MIOPOIHI
cepii (BUCOKOHIKENEBi TOJNEITOBI JOJEPUTH MPYTIBCHKOTO KOMILIEKCY Ta BMCOKOTMTaHOBI radpoigu KopocTeHchbKoro
TIJIyTOHY) MOXYTb MaTH MIeBHY T'eHETUYHY CIIOpiiHEeHiCTh. BogHouac, reoximMiuHi Ta i30TOMHiI AaHi 100 BUCOKOHIKENEBHX Ta
BUCOKOTUTAHOBMX TOPil MOMITHO pi3Hi. BHMCOKOTUTaHOBI MOPOAM 3HAYHO MEHII MarHe3iaibHi, MOMITHO 306arayeHi Ha
HEKOTepEeHTHi MiKpoeJeMEeHTH, Ta 30iAHiIi Ha KOTepeHTHi. [30TonmHMIA cKlaa HeoAUMY BUCOKOTUTAHOBUX TOPiJ BifoOpaxkae
MIPUCYTHICTb TABHILIIOTO KOPOBOTO MaTepiany B IXHbOMY JuKepesi. Pe3ynsraTu monepenqHboro reoXiMiyHoro Moae toBaHHS
CBiUaTh, 110 MOPOAU 000X cepiil MOXYTh OYTH MOB’s13aHi KOMOiHaLIiEIO (hpaKLiiiHOI KpUCTali3allii Ta KOpoBOi KOHTaMiHaLlii.
TepmanbHMit eekT, CIPUYUHEHMIA BKOPIHEHHSIM TapsiyMX MaHTiHHUX TOJEITOBUX PO3ILIaBiB, Ta IEKOMIIPECIEI0, BHACITOK
PO3TATHEHHST KOPM, TIPU3BOJMB [0 YaCTKOBOTO ILIABJIEHHS HUXXKHBOKOPOBOTO MaTepiany. TakuM YMHOM, BUCOKOHiKENEBi
TOJICITH TIOXO/ISITh 3 TOMIPHO JETUIETOBAHOTO MaHTITHOTO Kepesia, TOMi 1K POJib HUXKHBOKOPOBOi PEYOBMHU 3HAYHO 3POCTAE
B PO3ILIaBax, 3 IKUX KPUCTaJi3yBaiucs nopoau KopocTeHChKOro MIyToHY.

Knarouosi crosa: 1aBuiKiBCbKUI MacUB, KOPOCTEHCHKUIA KOMILIEKC, YKpaiHChbKUI IIUT, nmaneonpotepo3oit, U-Pb Bik.

HIymnsnuckmii JI., Dpucr P., buabctpem K.

Bospacr 6annenenta u3 J[aBHIKOBCKOro raGopo-CHEHHTOBOTO MACCHBA KOPOCTEHCKOT0 KOMILTEKCA.

Vcranopnen U-Pb Bospact mo 6amaeneuty (1790 £ 1 MIH JeT), mojyyeHHbIH Wi rabopo IaBUAKOBCKOTO MaccuBa,
BXOZISIIIETO B cocTaB KopocTeHCKOro aHOpTO3UT-panakMBUIPaHUTHOTO TLTyTOHA. J]aBUIKOBCKMIA MacCUB pacroJiaraeTcs B
KpaiiHell ceBepo-BOCTOYHOM 4acT KoOpoCTeHCKOro IUTyTOHA, TIA€ YacTUYHO MEpeKpHIT OTIOXEHWsSIMM BuibuaHckoi
BIaJAMHBL. MaccuB MMeeT OKPYIIyIo hopMy, U 3aHUMaeT Iutoianb okosio 30 kM2, OH clioxeH rabopo-aonepuramu, rabopo,
aHIE3MHOBBIMU aHOPTO3UTAMM M CHEHUTaMU. J|aBUAKOBCKMII MAacCHB OTJIMYAETCS OT IPYIMX TabOPOMAHBIX MacCHBOB
KOPOCTEHCKOTO KOMILIEKCa TeM, YTO MpOSBASET YETKYI0 3BOJIOIMIO COCTaBa OT rab0po no cueHurta. IlomoOHas
nubbepeHIIMPOBAHHOCTh He HA0II01aIach HA B OTHOM JIPYTOM MaccuBe KoMiuiekca. Kpome toro, IaBunKoBCcKuii MaccuB
OTJIMYAEeTCSl MO BPEMEHU KPMCTAIIM3ALMU OT BCEX OCTAIBHBIX NaTMPOBAHHBIX TaOOPOMIHBIX MAcCHMBOB, KOTOpPbIE
BHEIPSTMCh OKOJo 1760 MJIH JieT ToMy Hasal. B To e BpeMs, 0 TeOXMMUYECKUM O0COOCHHOCTIM TabOpOMIBsl MaccyuBa
MICHTUYHBI TIOPOIAM APYTHX rabOpOMIHBIX MacCMBOB KOpOCTeHCKOTO MIyToHa.

Bo3pact, nonyueHHbIi a1 rab6po J1aBuaKOBCKOTO MaccuBa, 01M30K K BO3pacTy MHOTOYMCIEHHBIX JaeK HUKEIEHOCHBIX
TOJIEUTOBBIX 0JIEPUTOB 1 PACCTOEHHBIX TaOOPOMIHBIX MACCHBOB MPYTOBCKOTO KOMILIEKCA, IMUPOKO PACpOCTPAaHEHHBIX B
CeBepo-3amanHoM paiioHe YkpaumHcKoro mura. Takoe coBmaieHue BO BpeMeHM (hOPMUPOBAHUS MAacCHBOB ITO3BOJISIET
JOIYCTUTD, YTO 00€ TIOPOIHBIE CepHH (BHICOKOHUKENEBBIE TOJNICUTOBBIE T0JIEPUTHI TIPYTOBCKOTO KOMILIEKCA 1 BHICOKOTHTA-
HOBble rab0pouabl KopocTeHCKOro IIyTOHY) MOTYT MMETh HEKOTOpOe TeHeTHYeckoe poicTBO. B To ke Bpems,
T€OXMMUYECKUE ¥ U30TOIHbIC TaHHBIE B OTHOLIEHUM BHICOKOHMKENEBBIX M BBICOKOTUTAHOBBIX TIOPOJT 3aMETHO Pa3INYHBL.
BbicoKOTHTaHOBBIE TIOPO/IBI 3HAUMTENBLHO MEHEE MarHe3WalbHbI, 3aMETHO 00OTalIeHbl HEKOTEPEHTHBIMM MUKPO3JIEMEH-
TaMKM U OOEIHEHBI KOTepeHTHBIMU. M30TOIMHBINM cOCTaB HEoaMMa BHICOKOTUTAHOBBLIX MOPOJ OTOOpaXaeT MPUCYTCTBUE
0oJiee IpeBHEro0 KOPOBOTO MaTepuaja B MX MCTOYHUKE. Pe3yabraThl MpeaBapuTeIbHOTO TeOXMMUYECKOTO MOJISTMPOBAHUS
CBUJICTENILCTBYIOT O TOM, UTO MOPOIBLI 00EMX CEPUil MOTYT OBITh CBsSI3aHbI KOMOMHAIIMe! (hpaKIIMOHHOM KpUCTAIUTM3AIMU U
KOPOBOi KOHTaMUHAIIMU. TepMabHbIi 3 GhEKT Kak pe3y/IbTaT BHEAPEHMS TOPSYMX MAHTUIHBIX TOJIEMTOBBIX PACILIABOB 1
JEKOMIIPECCHEl, BHI3BAHHOM PACTSKEHMEM KOPBI, IPMBOAMI K YaCTUYHOMY ILIAaBJIEHMIO HYKHEKOPOBOTO MaTepuala.
Takum 06pa3oM, BEICOKOHHMKEJEBBIE H0JIEPUTHI — 3TO MPOM3BOIHBIC YMEPEHHO AETIETUPOBAHHOTO MAHTUITHOTO MCTOYHHU -
Ka, TOraa Kak poJib HIXKHEKOPOBOTO BEIIECTBAa 3HAYMTEIbHO BO3PACTAaeT B pacIliaBaX, U3 KOTOPBIX KPUCTAUTM30BAIIChH
noponsl KopocreHckoro miyToHa.
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