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THE AGE OF ZIRCON FROM METASEDIMENTARY
ROCKS OF THE TERNUVATE STRATA
(WEST AZOV BLOCK OF THE UKRAINIAN SHIELD)

In the West Azov the Ternuvate strata comprises metamorphic rocks that builds up the Haichur arcuate structure,
which is about 72 km long. Its western part lies within the Andriivka fault zone, which separates the Vovcha and
Huliaipole blocks, while the eastern part is located within the Ternuvate fault zone, which is traced on the Remivka
block. The rocks composing the Haichur structure have irregular and laterally variable composition and changeable
thickness, and show dynamometamorphic structures of boudinage and schistosity. The upper part of the Ternuvate
strata is composed mainly of metasedimentary rocks — gneisses and biotite schists, garnet-biotite, magnetite-amphibole
and feldspar quartzites. The lower part comprises volcanogenic rocks — amphibolites, metaultrabasites and biotite-
amphibole gneisses. Using the LA-ICP-MS method, 38 zircon crystals from muscovite-biotite gneisses of the upper part
of the Ternuvate strata were analyzed. According to geochemical data, they are metamorphosed greywacke. Zircon
belongs to several age populations (3.65-3.45 and 3.3-2.95 Ga), corresponding to the major stages of the formation
of the Archean crust in the West Azov domain, i.e., formation of the oldest basement and granite-greenstone comp-
lexes of the Paleoarchean and Mesoarchean ages. Identical populations of the detrital zircon were established in the
early Precambrian metaterrigenous rocks of the Krutobalka Formation of the Sorokyne greenstone structure. The
similarity of the Paleoarchean crust (3.45-3.65 Ga) of the West Azov block (Ukrainian Shield) and the Kursk-
Besedine granulite-gneiss area of the Kursk Magnetic Anomaly (KMA) block is obvious, whereas the Paleoarchean
and Mesoarchean complexes (3.3-2.95 Ga) correspond to the rocks of Mykhailiv and Orel-Tim granite-greenstone area
of the KMA block. The Archean complexes of the Sarmatia are of the same age as similar formations of the Kaapvaal
craton in South Africa, Bastar craton in India, North China Craton, Slave craton in Canada and others, which were
formed since the Eoarchaean.
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Introduction. The Haichur arcuate structure of
West Azov is a complex trough-shaped and, in
its southern part, monoclinal structure extended
for about 72 km [15] (Fig. 1). Its western part is
located within the Andriivka fault zone, which
separates the Vovcha and Huliaipole blocks,
while the eastern part occurs in the Ternuvate
fault zone, which is traced on the Remivka block.

The metamorphic rocks composing the Hai-
chur structure have irregular and laterally va-
riable composition and changeable thickness.
They reveal metamorphic structures such as
boudinage and schistosity. The rocks of the
Haichur structure include metavolcanogenic
and metasedimentary rocks, as well as granitoids
strongly affected by shear-related metamor-
phism, and rocks of the old basement, which
were displaced due to the tectonic processes.

The metamorphosed volcanogenic and sedi-
mentary rocks of the Haichur structure, which
belong to the Ternuvate strata, are subdivided
into two formations [9]. The upper formation
(up to 800 m thick) is composed of biotite, mus-
covite-biotite, garnet-biotite, sillimanite-garnet,
locally with cordierite, graphite, biotite-garnet,
magnetite-tremolite-garnet gneisses and schists,
magnetite-amphibole, feldspar, and amphibole-
magnetite quartzites, amphibolites and metault-
rabasites. In the eastern part of the structure,
layers of amphibole-magnetite quartzites extend
for 0.5-1.0 km [15].

The lower formation (up to 350 m thick) is
composed of amphibolites, metaultrabasites and
amphibole-biotite gneiss. The Ternuvate strata
reaches its maximum thickness of 1.0 km on the
eastern flankof the Haichur structure, while the

s

Fig. 1. A schematic geological map of the junction zone of the Huliaipole, Vovcha and Remivka blocks [15], with
changes and additions. Plagiogneisses: 1 — biotite, 2 — amphibole-biotite, 3 — garnet-bearing biotite, 4 — garnet-
biotite; 5 — amphibolites; 6 — garnet-biotite crystalline schists; 7 — amphibolites with pyroxene; 8 — tremolitites;
9 — serpentinites; 10 — actinolitites; 11 — quartz diorites; 12 — pegmatoid granites; 13 — biotite plagiomigmatites.
Faults: 14 — established by direct geological observations and traced by geophysical data; 15 — established by
geophysical destablished by geophysical data. Schematic map of the Ukrainian Shield. Megablocks: I — Volynian,
IT — Dniester-Buh, IIT — Ros-Tikych, IV — Ingul, V. — Middle Dnieper, VI — Azov. The area of work is shown as
a filled square
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minimum thickness of about 100 m is observed
on its western flank. Metamorphic rocks of the
Ternuvate strata are cut through by Paleopro-
terozoic granites dated at 2.2 Ga [1]. The authors
[9, 15] consider the Haichur structure as a green-
stone structure similar to the Kosyvtseve green-
stone belt, in which the upper terrigenous part
of the section has escaped the denudation. Other
authors [19] suggested that the lower part of the
Ternuvate strata is composed of rocks of the
West Azov Group, while the upper part belongs
to the Central Azov Group.

Research objectives. We aimed at the recon-
struction of the genesis and determination of
the age of formation of the volcanogenic sedi-
mentary rocks of the Ternuvate strata. Due to
the strong tectonic overprint, the genesis of
gneisses and schists of the Ternuvate strata is
hard to establish. To determine their initial na-
ture, the diagrams of A.A. Predovskyi (FAK)
[20] and (ALO, — (K,O + Na,O) [21] were
used. Zircon from biotite gneisses of the Ter-
nuvate strata was dated by the LA-ICP-MS
method (sample 89-227, drilhole 160, depth
149.8—154.5 m) (Fig. 2).

Research methods. Zircon has been extracted
from the rock using a shaking table, heavy lig-
uids, and a magnetic separator to produce a
heavy non-magnetic fraction. Zircons were
hand-picked under a binocular microscope. Zir-
con morphology has been studied under an op-
tical microscope, whereas the internal structure
was documented using cathodoluminescence.
U-Pb isotopic data were collected using laser ab-
lation inductively coupled plasma mass spec-
trometry (LA-ICP-MS) in the GeoHistory Faci-
lity, John de Laeter Centre, Curtin University.
Zircon was ablated using a Resonetics RESO-
lution M-50A-LR system, incorporating a COMPex
102-193 nm excimer UV laser that was coupled
to an Agilent 8900 QQQ mass spectrometer.
Zircon standard OG1 (3465+0.6 Ma [28]; all
uncertainties at 20) was utilized as the primary
reference material and analyzed in blocks with
secondary standards GJ-1 (601.2+ 0.4 Ma [13],
and Plesovice (337.13 + 0.37 Ma; [27]. The sec-
ondary standards yielded weighted mean 297Pb/
206pb ages and 2*U/?*Pb ages within an uncer-
tainty of the recommended values. The time-re-
solved mass spectra were reduced using Iolite
3.7™ [18] and references therein) with final ages
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Fig. 2. Schematic log of the drilhole No. 160 after [14]:
1 — biotite and two-mica plagioclase gneiss; 2 — two-
mica gneiss; 3 — two-mica sillimanite-bearing gneiss;
4 — sillimanite-garnet-biotite plagioclase gneiss; 5 —
quartzite; 6 — biotite granite; 7 — sampling interval

calculated using Isoplot (Ludwig, v.4.15). Silicate
rock analyses were carried out at the M.P.
Semenenko Institute of Geochemistry, Mineral-
ogy and Ore Formation (IGMOF) of the NAS of
Ukraine, Kyiv.

Characteristics of the studied muscovite-
biotite gneiss of the Ternuvate strata. Drilhole
160 was drilled in the northernmost part of
the Haichur arcuate structure (Figs 1, 2). Beneath
the weathering crust, in the depth interval of
133.8-180.5 m, muscovite-bearing biotite gneiss
was recovered. It has indistinct banding, caused
by the alternation of biotite-rich gneiss with
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Fig. 3. The FAK diagram [20] is used for the reconstruction of the primary composition of metamorphosed
aluminosilicate igneous and sedimentary rocks. Fields of sedimentary, volcanogenic-sedimentary and mixed rocks:
I — sedimentary and mixed rocks; II — pelites; III — chemogenic silicites. A — ultrabasites; B — basites; C —
syenites, alkaline syenites and their effusive analogues; D — diorites, plagioclase granites and their effusive analogues;
G — granites and their effusive analogues. F = (FeO + MgO + Fe,0,) / SiO,; A = ALLO, — (CaO* + K,O + Na,0),
where CaO* = CaO + CO,; K=K,0 - Na,O (in molecular units) [20]

170 + Andesite
+ Dacite
150 F + Quartz Diorite
+ Rhyodacite
o 130 + Rhyolite
9’* +Alkaline
< 110 L Granite
Subgreywacke o
89-227 Arkose
90 +
70 - | 1 1 |

20 40 60 80 100 120 140

(K,O + Na,0), mol.
Fig. 4. Diagram Al O, - (K,O + Na,O) (molar amounts)
for discrimination of subgreywacke from intermediate
and felsic igneous rocks [21]. The trend in the diagram
indicates the change of the composition of ordinary
subgreywackes and arkoses with a decreasing amount of
quartz

relatively leucocratic (biotite below 10%) gneiss
variety. Feldspar is rarely observed as porphyro-
blasts having up to 5 mm in size, or lenses up to
5x6 mm. Biotite flakes range in size from
0.5x1.0 mm to 3x5 mm. At various intervals,
biotite forms clusters and the rocks attains spot-
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Fig. 5. Diagram (Fe,O, + FeO + MgO) / SiO, — (Na,O +
+ K,0) for discrimination of metaarkose and meta-
rhyolite [21]

ted structure. The gneisses are cut by veins of
aplite granite, up to 2 cm thick.

A sample 89-227 (drilhole 160, depth 149.8-
154.5 m) that represent muscovite-biotite gneiss
was selected for the geochronological studies. It
is a light gray, fine-grained, light banded rock.
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Fig. 6. FCL-images of the studied zircon crystals from muscovite-biotite gneiss of the Ternuvate strata (sample 89-
227, drilhole 160, depth 149.8-154.5 m), with indicated U-Pb analysis numbers (see Table) and 2*7Pb/2%Pb iso-

tope age, Ma

Mineral composition (%): plagioclase — 45-60;
quartz — 30-35; biotite — 10-12; muscovite —
7; opaque minerals, zircon and apatite occur in
accessory amount.

This rock has high silica and a low alumina
content (SiO, — 78.62%; TiO, — 0.38%;
ALO, — 8.84%; Fe,0, — 0.71%; FeO — 2.88%;
MnO — 0.09%; MgO — 1.94%; CaO — 2.24%;
Na,0 — 1.66%; K,0 — 1.40%; S, — 0.10%;
P,0, — 0.12%; H,0 — 0.15%; LOI — 0.96%;
Total — 100.09%).

In the FAK diagram [20], muscovite-biotite
gneiss plot in the field of clastic aluminosilicate
sedimentary rocks (subgreywackes and arko-
ses), which partially overlaps with the field of
felsic igneous rocks of similar composition (Fig.
3). The ALO, — (K,0O + Na,O) diagram [21]
was used to distinguish subgreywacke from
metamorphosed felsic and intermediate igneous
rocks. In this diagram, muscovite-biotite gneiss
plot in the field of subgreywackes (Fig. 4). In the
diagram (Fe,O, + FeO + Mg0)/SiO, — (Na,O +
K,O) that is used to distin-guish metaarkose and
metarhyolite [21], muscovite-biotite gneiss plot
in the field of metagreywacke (Fig. 5).

Zircon characterization. In the zircon frac-
tion from muscovite-biotite gneiss (sample 89-
227), several varieties of zircon were distin-
guished. Elongated prismatic crystals with
smooth pyramids facets predominate (60%).
Length of crystals along L, axis = 0.2-0.35 mm,
elongation coefficient = 2.0-3.0. The color is
pink, the luster is matte. Some grains contain
dark cores. About 30% of the fraction is com-
posed by pink zircon, more transparent, frac-
tured, with a glassy luster and dark cores. A
small amount (10%) of zircon grains are equant
or elongated, length of crystals along L, axis =

ISSN 2519-2396. Minepan. xcypn. 2023. 45, Ne 3
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muscovite-biotite gneiss of the Ternuvate strata (sample
89-227). Discordant results are omitted

8
6l 2
3 2
o
g ap 5
~ 2
, Ni £
- g [}
(a4
W
0 1 1 \ 1
2900 3100 3300 3500 3700 3900
*"Pb/*Pb age, Ma

Fig. 8. The 27Pb/2%Pb age distribution for detrital zircon
from muscovite-biotite gneiss of the Ternuvate strata
(sample 89-227). Only concordant results are plotted

= 0.15-0.35 mm, elongation coefficient = 1.0-
2.5. The color of the crystals is pink, the luster is
glassy, grains are transparent. The internal struc-
ture is homogeneous.
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Results of U-Pb dating of zircon from muscovite-biotite gneiss (sample 89-227)

Concentration, ppm Isotope ratio
# analysis
6] Pb Th Th/U  |297Pb/?5U 20 206pp/238y 20 Rho  [?7Pb/%°Pb 20
1 295 205 295 2.24 19.5400 | 0.3700 0.6075 0.007 0.37 0.2362 0.007
2% 609 309 609 2.90 26.0000 | 1.2000 0.5920 0.021 0.94 0.3211 0.021
3 334 217 334 2.34 20.7700 | 0.6400 0.6120 0.014 0.75 0.2520 0.014
4 61 95 61 1.20 34.7000 | 1.1000 0.7610 0.017 0.42 0.3380 0.017
5 67 65 67 1.70 21.7500 | 0.9300 0.6550 0.017 0.32 0.2420 0.017
6 84 100 84 1.46 20.5800 | 0.7200 0.6080 0.013 0.41 0.2491 0.013
7 311 70 311 7.85 32.9800 | 0.7400 0.7457 0.009 0.47 0.3213 0.009
8 195 97 195 3.86 32.0500 | 0.6500 0.7500 0.012 0.45 0.3124 0.012
9 42 49 42 1.44 22.0000 | 1.0000 0.6730 0.017 0.18 0.2440 0.017
10 179 83 179 3.04 20.5100 | 0.5400 0.6170 0.011 0.18 0.2464 0.011
11 168 180 168 1.55 21.7700 | 0.5300 0.6531 0.009 0.20 0.2473 0.009
12 166 96 166 3.18 33.2000 | 1.1000 0.7350 0.011 0.44 0.3297 0.011
13 111 5 111 | 102.00 18.9400 | 0.7300 0.5780 0.013 0.59 0.2457 0.013
14 158 160 158 1.59 20.5100 [ 0.5300 0.6242 0.009 0.43 0.2394 0.009
15* 386 175 386 2.82 14.7000 | 0.5100 0.4420 0.013 0.74 0.2478 0.013
16 102 53 102 2.97 22.2200 | 0.6200 0.6430 0.014 0.27 0.2522 0.014
17* 526 73 526 11.45 9.2500 | 0.3900 0.3760 0.015 0.89 0.1860 0.015
18 309 273 309 2.12 30.5800 | 0.5800 0.7150 0.009 0.45 0.3115 0.009
19 215 209 215 1.93 32.5700 | 0.9000 0.7250 0.013 0.73 0.3170 0.013
20 64 28 64 3.37 20.5600 | 0.7300 0.6000 0.014 0.20 0.2536 0.014
21* 376 164 376 2.12 11.1600 | 0.3100 0.3685 0.008 0.58 0.2239 0.008
22 70 92 70 1.22 23.1600 | 0.8300 0.6410 0.015 0.22 0.2630 0.015
23% 219 177 219 1.71 18.2700 | 0.4400 0.5390 0.012 0.34 0.2500 0.012
24 263 82 263 5.68 28.8200 | 0.5600 0.7088 0.010 0.49 0.2986 0.010
25% 192 16 192 22.30 16.6200 | 0.5900 0.5070 0.013 0.59 0.2393 0.013
26 81 58 81 2.82 19.4000 | 1.0000 0.5680 0.015 0.46 0.2550 0.015
27 265 334 265 1.35 23.3700 | 0.5900 0.6627 0.009 0.69 0.2579 0.009
28* 248 94 248 4.04 17.8900 | 0.3400 0.5813 0.007 0.05 0.2269 0.007
29* 254 62 254 5.36 8.9400 | 0.3500 0.2970 0.012 0.78 0.2226 0.012
30 204 333 204 1.04 24.2900 | 0.6500 0.6666 0.009 0.40 0.2653 0.009
31 96 196 96 0.81 23.3400 | 0.6900 0.6740 0.013 0.12 0.2531 0.013
32 38 25 38 3.14 36.2000 | 1.8000 0.7610 0.022 0.65 0.3480 0.022
33 34 18 34 3.01 20.4000 | 1.1000 0.6130 0.021 0.30 0.2470 0.021
34 549 460 549 2.37 31.1500 | 0.7400 0.7310 0.013 0.87 0.3160 0.013
35 117 85 117 2.26 18.6800 | 0.6500 0.5880 0.012 0.42 0.2345 0.012
36 68 105 68 1.07 24.1100 | 0.8400 0.6540 0.016 0.24 0.2740 0.016
IN 327 131 327 4.38 24.0162 | 0.6716 0.6501 0.012 0.39 0.2592 0.012
2N 49 37 49 2.10 21.1017 | 1.3915 0.6045 0.026 0.18 0.2503 0.026
3N* 89 79 89 1.91 19.6083 | 0.9806 0.5367 0.016 0.29 0.2583 0.016
4N* 543 58 543 6.27 7.5202 | 0.2843 0.3382 0.009 0.16 0.1560 0.009
5N 159 141 159 2.01 20.1200 | 0.8742 0.6040 0.019 0.42 0.2312 0.019
6N 172 141 172 2.08 20.0092 | 0.8234 0.5846 0.012 0.36 0.2432 0.012
7N* 113 36 113 4.96 18.8645 | 1.4453 0.6068 0.018 0.37 0.2200 0.018
8N* 308 115 308 2.37 14.7583 | 0.5440 0.4094 0.015 0.55 0.2574 0.015
9N 112 120 112 1.52 23.2307 | 0.9270 0.6658 0.016 0.18 0.2440 0.016
10N* 239 197 239 2.34 33.1569 | 1.1784 0.7386 0.015 0.35 0.3170 0.015
11N 127 133 127 1.82 34.1972 | 1.2807 0.7542 0.023 0.42 0.3214 0.023
12N 50 43 50 1.79 21.4051 | 1.3811 0.6428 0.027 0.39 0.2371 0.027
13N* 83 139 83 1.07 25.7514 | 1.4202 0.6365 0.019 0.44 0.2881 0.019
14N* 84 125 84 1.21 25.5764 | 1.3616 0.6791 0.022 0.48 0.2667 0.022
15N 258 248 258 1.62 18.9335 | 0.6725 0.5974 0.012 0.21 0.2262 0.012

N o te. Asterisk (*) indicates discordant analyses that were omitted from Fig. 7 and 8.
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Isotopic age, Ma

W7pp/2B5U | 20 |2Pb/28U| 20 PPb/2%Pb| 20
3095 27 3059 29 3068 19
3578 21 2983 87 3331 46
3195 26 3072 56 3133 31
3648 47 3643 60 3631 30
3126 70 3250 68 3160 41
3172 50 3058 50 3119 34
3577 24 3590 33 3578 22
3529 30 3609 44 3548 20
3136 77 3319 68 3178 46
3166 42 3094 44 3109 25
3166 40 3239 33 3171 24
3624 36 3553 42 3590 31
3147 47 2936 52 3030 38
3109 37 3130 36 3115 25
3163 31 2356 58 2797 34
3211 46 3196 55 3193 27
2701 36 2058 72 2382 43
3524 24 3480 34 3504 18
3563 34 3518 50 3564 29
3218 53 3026 57 3118 35
3003 37 2020 38 2533 26
3258 63 3188 60 3243 33
3188 39 2775 51 3005 23
3460 27 3452 37 3446 19
3097 49 2637 57 2906 34
3240 74 2902 64 3068 51
3231 27 3276 35 3242 24
3027 31 2953 28 2987 19
2993 38 1676 58 2331 35
3272 36 3291 33 3273 26
3211 52 3318 50 3236 29
3694 54 3639 81 3664 46
3135 89 3081 84 3123 52
3546 22 3534 49 3525 23
3088 48 2984 48 3017 34
3305 64 3245 61 3266 35
3263 27 3226 48 3232 41
3125 63 3035 102 3118 111
3075 48 2764 68 3218 72
2174 32 1876 44 2387 69
3083 43 3054 81 3050 66
3086 44 2964 51 3122 58
3005 78 3051 72 2913 113
2797 39 2207 68 3213 54
3225 39 3286 59 3139 61
3576 34 3562 55 3545 41
3605 37 3615 82 3559 56
3137 66 3207 113 3063 105
3324 58 3169 74 3383 86
3310 52 3333 83 3273 67
3037 32 3017 47 3013 46
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The results of geochronological studies of
zircon. The LA-ICP-MS method was applied
to define the U-Pb age of zircon from musco-
vite-biotite gneiss of the upper formation of the
Ternuvate strata. In total, 38 crystals have been
dated, in which 51 age determinations have been
performed (Table, Figs 6, 7, 8). Of these, 16 dates
are highly discordant and omitted from farther
consideration. Zircons with discordant ages have
an increased content of uranium, thorium and
lead. The largest number of zircon dates (24
crystals) falls within the age range of 3.3-2.95 Ga;
the second most abundant population (9
crystals) is dated at the age of 3.65—3.45 Ga.

Discussion and conclusions. For the first
time, a geochronological study of muscovite-
biotite gneiss from the upper formation of the
Ternuvate strata of the Haichur structure has
been performed.

According to the chemical characteristics, this
gneiss represents metamorphosed greywacke.
Using the LA-ICP-MS method, 38 zircon crystals
have been dated, in which 51 U-Pb age deter-
minations have been performed. These belong
to several zircon populations with the ages of
3.65-3.45, 3.3-2.95 Ga, corresponding to the
major stages of the Archean crust formation in
the West Azov domain, respectively to the for-
mation of the oldest basement [2, 4, 5, 8, 17] and
granite-greenstone complexes of the Paleo-
archean and Mesoarchean ages [2, 26]. Similar
populations of detrital zircon were established
in the early Precambrian metaterrigenous rocks
of the Krutobalka formation in the Soroky
greenstone structure [6, 7].

Comparison of the rock associations of the
Ukrainian Shield and the Kursk Magnetic Ano-
maly provides evidence for the similarity bet-
ween the Paleoarchean crust (3.65-3.45 Ga) in
the West Azov block and the Kursk-Besedine
granulite-gneissic area [23, 25], whereas the
Mesoarchean complexes (3.3-2.95 Ga) corres-
pond to the rocks of Mykhailiv and Orel-Tim
granite-greenstone area of the Kursk Magnetic
Anomaly [3, 24].

The Archean complexes of the Sarmatia are of
the same age as similar formations of the Ka-
apvaal craton in South Africa [16], Bastar craton
in India [10, 22], North China Craton [29], Slave
craton in Canada [11, 12], which have been
formed since the Eoarchean.
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BIK IJMMPKOHY 3 METAOCAJTOBUX ITOPIJT TEPHYBATCBHKOI TOBIIII
(BAXIJTHOITPMIASOBCBKII BJIOK YKPATHCBKOTO II[TA)

Ha 3axignomy IIpna3op’i TepHyBaTCbKa TOBIIJA MeTaMOP(IYHNUX TOPif cKnafjae [aiIypcbKy CTPYKTYPY Jyromo-
mi6HOi hopMU TOBKMHOK OPi€HTOBHO 72 KM. Ii 3axifjHa YacTMHa 3HAXOAUTHCA B 30Hi AHIPIIBCHKOTO PO3/IOMY,
AKUIT po3pinae Bopuancpkuii i [yaiminbepkuit 6710ku, a cxifaa — y 30Hi TepHyBaTcbkoro posnomy Ha PemiBcbkomy
6moui. Ilopopy, fAKi cxmagaoTb [aildypcbKy CTPYKTYPY, XapaKTepU3YIOTbCA CTPOKATUM Ta MIHJIMBUM 3a JIaTe-
PanIo CKIaloM i 3MiHHOIO IIOTY>KHICTIO, Y HUX CIIOCTEPIraloThbCA NMHAMOCTPYKTYPU — PO3TiH3YBaHHA Ta PO3-
CTaHIIOBaHHA. BepXHs CBiTa TEpHYBAaTCHKOI TOBIII CK/IaJieHa IIepeBaXKHO META0CA/JOBMMM ITOPOJlaMyl — THeJiCaMu
Ta CIAHILAMM 6i0TUTOBMMM, TPaHAT-6i0 TUTOBMMI, ITTMHO3EMUCTYMY, MarHeTUT-aM$i60I0BMMI i OTbOBOIIIIATO-
BUMM KBapytaMu. HIDKHA cBiTa peficTaB/eHa By/TKaHOT@HHVMU opofaMu — aMdibositamMu, MeTaynbTpabasnu-
TaMu i rHeiicamu 6iotut-am¢pibonosumu. Merogom LA-ICP-MS 6yno naToBaHO 38 KpUCTaliB LIUPKOHY 3 MYCKO-
BiT-610TMTOBUX THENCIB BEPXHBOI CBITH TE€PHYBAaTChKOI TOBIIi, fAKi 3a METPOXiMiYHMMM JAHVMM BifIIOBifalOTh
MetamopdizoBaHuM rpaysakaM. Cepell HUX BMUABJIEHO Hony/Anii uupkony — 3,65—3,45 ta 3,3—2,95 mipg pp.,
sKi BifIIOBifjaloTh eTanaM pOpMyBaHHs apXeiicbKOl KOpy 3aXiTHOIPMA30BChKOTO JOMeHa — YTBOPEHHIO HalifjaB-
Himoro GyHfaMeHTy Ta TpaHiT-3e/IeHOKaM sTHMX KOMIUIEKCIB Iajie0apXeicbKOro i Me30apxeiichbKoro Biky (Bifmo-
BifiHO). AHajoriuHi mony/auii feTpUTOBOTrO LMPKOHY OynIy BU3HAYEHI Y PaHHbOLOKeMOPIICbKUX MOPOZAX Kpy-
To6anKiHChKOI cBiTM Yy COPOKMHCBKIN 3e/leHOKaM sHiil CTPYKTYpi. 3icTaB/leHHA IOPOJHMX acoujalil YKkpaiHChb-
kxoro myura i Kypcpkoi marnitHoi amomanii (KMA) yHaouHIoe BifmoBifHicTh mameoapxeiicbkoi xopu (3,45—
3,65 mipx pp.) 3axigHompuasoBcbkoro 610ky i Kypcbko-Becenmucbkol rpanysiT-rHeiicoBol 06macTi, a maneo-
apxeii-Me30apXeicbKuX KoMIUteKciB (3,3—2,95 miupx pp.) — mopojaM MuxaiiiiBcpkoi i OprnoBcbko-TuMCcbKOI
CTPYKTYp TpaHiTHO-3e/eHOKaM siHOI o6macti KMA. Apxeiicbki kommnekcu CapMaTcbKOro KOHTMHEHTY € OfHOBI-
KOBMMM IO MORIOHMX yTBOpeHb KpartoHy KaamBaasnp y IliBmenniit Agpuri, kpatony bacrap B Inpii, IliBHiuHO-
Kwuraricbkoro kpaTony, kpaTony Creits y Kanapi Ta iHImX, mo cdpopmyBanich, HOYMHAIYHN 3 €0apXelo.

Kntouosi cnosa: [aitaypcbka CTPYKTYpa, TEPHYBATChKa TOBILA, MYCKOBIT-0i0TITOBNMII THEVIC, [ynsitniibepKuit 610K,
BosuaHcbkuit 670K, PemiBcbkuit 6110k, nypkoH, U-Pb Bik, MeTaocafosi mopozn.
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