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SUMMARY

In the Precambrian of the Ukrainian Shield, there are several stratigraphic levels of
conglomerate accumulation — four major levels and 2-3 minor levels. All of them belong to
the Proterozoic. All levels are specific in terms of conglomerate composition, thickness,
distribution/structural position, and ore content. The characteristic features of these levels of
conglomerate accumulation allow them to be used as stratigraphic markers, and also allow
predicting new areas of their probable distribution as potential ore-bearing objects.
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Introduction

Precambrian metaconglomerates, which metamorphosed in different facies of metamorphism (from
greenschist to granulite), are found in almost all megablocks of the Ukrainian Shield (USh) (except
the Podilskyi megablock), and are also found within the slopes of the shield. Numerous complex Au-
Th-U and U-Th-REE ore occurrences associated with metaconglomerates are known in Ukraine.

Method

Generalisation and analysis of materials on metaconglomerate formations of the Ukrainian Shield
provides important information on their ore-bearing potential.

Results

Age criteria for localization. Four main stratigraphic levels of the development of metaconglomerate
formations have been established in the Precambrian of the Ukrainian Shield (Fig. 1). The oldest
reliably established metaconglomerates on the Ukrainian Shield lie in the basal part of the
Paleoproterozoic, These are polymictic, oligomictic, and quartz metaconglomerates of the Lower-
Skelevatskyi (according to the suite of the same name) stratigraphic level, which corresponds to the
basal part of the Paleoproterozoic proto-platform cover, which lies with an angular unconformity and
weathering metacrust on the Archean plagiogranite-greenstone basement (Pokalyuk, Korzhnev,
2016). The Paleoproterozoic proto-cover together with the Archean basement underwent joint folding
at the end of the Paleoproterozoic. The Lower-Skelevatskyi level of conglomerate accumulation is
widely developed on a huge territory — within the central and eastern parts of the USh. This complex
immediately precedes everywhere the accumulation of Paleoproterozoic sedimentary strata of
ferruginous quartzites of the Kryvyi Rih type (analog of the Superior type). It is promising for many
types of minerals — gold, uranium, thorium, rare earths elements, platinum, etc. In the Kryvyi Rih
structure, this basal level corresponds to the sediments of the Skelevatska suite, in the Bilozersk
structure — to the Mykhailivska suite, in the Azov region — to the lower sub suites of the Gulyaipilska
and Dibrovska suites, the Krutobalkinska suite.

The second regional stratigraphic level of conglomerate accumulation is the Lower-Gdantsyvskyi,
developed only in the Kryvyi Rig - Kremenchuk structural-formation zone of the USh and confined to
the bottom of the Gdantsevska suite, which lies with a break, unconformity, and metacrust of
weathering on the iron ore (iron-silica-shale) formation of the Saksaganska suite. It corresponds to the
middle part of the Paleoproterozoic section of the Kryvyi Rih syncline structure; clearly manifested
both in the Kryvyi Rig and Kremenchuk structures. It is represented by metaconglo-breccias,
metaconglomerates of small thickness, the composition of which is dominated by fragments of
ferruginous quartzites of the underlying Saksaganska suite of the Kryvyi Rih series.

The third level of conglomerate accumulation — the Gleyevatskyi — is associated with the suite of the
same name in the Kryvyi Rih synclinorium, and is also manifested in the western and central parts of
the USh within the Ingulskyi and Volynskyi megablocks. In terms of age, it corresponds to the upper
part of the Paleoproterozoic. It is characterized by the largest thicknesses of Early Precambrian
metaconglomerates not only in the Kryvyi Rih basin but also within the entire USh. For example, the
total thickness of the metaconglomerate layers in the section of the Kryvyi Rig ultra-deep borehole
reaches 365 m. The composition of the metaconglomerates is mainly polymictic with an immature
subgreywacke sand-siltstone matrix. According to the complex of features, the metaconglomerates of
the Gleyevatska suite belong to the intra-formation coastal-basin type (Pokalyuk, 2017), associated
with the stage of epiplatform block activation and the accumulation of thick flyschoid subgreywacke
strata at the end of the Paleoproterozoic.

These three main stratigraphic levels of accumulation of conglomerates of the Kryvyi Rih-
Kremenchuk structural-formational zone can be called stratotype and typomorphic for the Early
Precambrian of the entire Ukrainian Shield since they are characterized by exceptional individuality
of properties both of the metaconglomerates themselves and their host rocks and their paragenesis.
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This individuality is the most important correlation feature that makes it possible to compare them
with other, more deeply metamorphosed distribution areas of the Precambrian metaconglomerates of
the Ukrainian Shield. In terms of petrochemistry, coarse terrigenous deposits of the lower and upper
Paleoproterozoic (Skelevatska and Gleyevatska suites) are strikingly different from each other. They
characterize two main historical stages in the development of the region with different tectonic
regimes and paleogeographic conditions of lithogenesis.
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Figure 1 An overview of the distribution areas of Proterozoic metaconglomerates on the Ukrainian
Shield and the adjacent basement slopes (the cartographic basis is the tectonic map of Ukraine,

1: 1,000,000 (Kruglov et al., 2007)).

1 — metaconglomerates, which are correlated with the Lower-Skelevatskyi stratigraphic level of
Kryvyi Rig basin (lower Paleoproterozoic),; 2 — metaconglomerates of the Lower-Gdantsevskyi level
of Kryvyi Rig basin (middle Paleoproterozoic age interval); 3 — metaconglomerates, which are
correlated with the Gleyevatskyi stratigraphic level of Kryvyi Rig basin (upper Paleoproterozoic); 4 —
metaconglomerates of the Paleo-Mesoproterozoic.

Districts: 1 — Bilokorovychskyi, 2 — Ovruchskyi (Ovruch-Vilchanskyi), 3 — Teterivskyi
(Radomyshlskyi), 4 — Zvenigorodskyi, 5 — Pishchanskyi, 6 — Pervomaiskyi, 7 — Frunzivskyi, 8§ —
Kryvorizkyi, 9 — Kremenchutskyi, 10 — Bilozerskyi, 11 — Verkhovtsivskyi, 12 — Osypenkivskyi
(Krutobalkinskyi), 13 — Gulyaipilskyi, 14 — Dibrovskyi, 15 — Mariupolskyi, 16 — Rostovskyi.

The size of the circles correlates with the thickness of the metaconglomerates: small thickness (2-20
m), medium thickness (20-150 m), large thickness (150-400 m)Supply a short caption for each figure;
more detailed discussion of the figure can be reserved for the text. In this template figure caption are
11pt italic Times New Roman

Metapsephites-psammites of the basal level of the Paleoproterozoic (Skelevatska suite) in terms of
their chemistry correspond to/are similar to the platform continental highly mature terrigenous series
of the Phanerozoic, formed in conditions of a moderately humid climate. They correspond to
petrochemical types (according to F. Pettijohn and M. Herron): from quartz arenites to subarkoses,
corresponding to monoquartz and oligomictic clastolites. In contrast to the sediments of the
Skelevatska suite, metapsephites-psammites of the upper part of the Paleoproterozoic (Gleyevatska
suite) are characterized by significantly higher iron and magnesium, higher calcium, and sodium
contents. Petrochemically, they correspond to subgreywacke-greywacke basin rock associations
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formed within regions with a relatively active tectonic regime (recycled continental orogen) and
semihumid-semiarid climatic conditions.

The fourth stratigraphic level of conglomerate accumulation includes weakly metamorphosed Paleo-
Mesoproterozoic coarse-clastic deposits in sections of the Bilokorovychska and Ovruchska graben-
synclinal structures, as well as Lower-Riphean conglomerates of the Sinyavskaya series of the Rostov
ledge of the USh. This level of conglomerate accumulation in the north-west of the USh is divided
into two sublevels — lower, in the section of the Bilokorovychska structure and upper, in the section of
the Ovruchska structure. Two separate sublevels (Chadrynskaya and Temernytskaya suites) are also
distinguished for the psephytes of the Sinyavskaya series.

Structural localization criteria. Territorially, all the currently known distribution areas of
metamorphosed conglomerates on the Ukrainian Shield (and slopes) can be considered as part of three
segments of the Ukrainian Shield: northwestern, central, and eastern. There are currently 16 districts
of the distribution of metaconglomerates on the shield and slopes (Fig. 1). Regions and areas of
distribution of metaconglomerates are unequal among themselves in terms of the intensity of
conglomerate accumulation (thickness and lateral distribution) (Fig. 1).

An analysis of the map-scheme of the location of areas of the Precambrian metaconglomerates of the
USh (Fig. 1) makes it possible to identify the characteristic features of their location for different
stratigraphic levels. First of all, a certain submeridional linearity in the location of the Upper-
Paleoproterozoic level of conglomerate accumulation (Teterivsky, Zvenigorodsky, Peschansky,
Pervomaisky, Frunzivsky, Gleyevatsky areas) and the confinement of these areas to the marginal parts
of the Paleoproterozoic metaflyschoid zones are immediately noticeable. All districts of
metaconglomerates of this level are distributed in the western half of USh and are characterized by
medium and high thickness (usually more than 150 m).

Table 1 Stratigraphic levels and thickness of metapsephytes of the Ukrainian Shield

Age Stratigraphic levels of | Names of stratons, suites Thickness of
metapsephites- metapsephites (m),
metapsammites average / maximum

Upper Temernitskyi Temernytskaya / 600
Paleoproterozoic — Chadrinskyi Chadrynskaya 65 /130
Mesoproterozoic Zbrankivskyi Zbrankivska /20

(1850-1700 million Lower- Nizhnyobilokorovychska /20
years) Bilokorovychskyi
5 Gleyevatskyi Gleyevatska, 100 /400
. g, Kocherivska, Gorodska,
g f’; Shpolyanska, Vasylivska,
o 3 Pervomaiska
g 05 . Lower-Gdantsyvskyi Gdantsyvska 20/100
= = =
% g % Saksaganskyi Saksaganska /5
= =
=
= Q Lower-Skelevatskyi Skelevatska, 30/300
= = Mykhailivska,
é % Krutobalkivska,
= Nizhnogulyapilska,
Nizhnodibrovoska
Mesoarchean Lativskyi Lativska 15/60
(~3000 million

years)
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In contrast, the metaconglomerates of the Lower-Skelevatskyi stratigraphic level (lower
Paleoproterozoic) are located exclusively in the eastern half of the shield (Middle Pridnieprovskyi and
Priazovskyi megablocks); they are characterized by a uniformly scattered spatial distribution
(confined to small synclinal structures, often inside megablocks/areas of the granite-greenstone type)
and generally relatively small thicknesses (usually up to 20-50, sometimes up to 200-300 m).

Conclusions

There are several stratigraphic levels of conglomerate accumulation — 4 main levels and 2-3
secondary levels in the Precambrian of the Ukrainian Shield. All of them belong to the Proterozoic.
All levels are specific for the composition of conglomerates, thickness, features of distribution /
structural position, and ore-bearingness. Numerous complex Au-Th-U and U-Th-REE ore occurrences
associated with metaconglomerates and a small Th-U-deposit are known in Ukraine. The
characteristic features of these levels of conglomerate accumulation allow us to use them as
stratigraphic benchmarks and also allow us to predict new areas of their distribution as potentially ore-
bearing objects.
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