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SUMMARY

To increase the efficiency of predicting potentially diamondiferous rocks on the territory of
the Ukrainian Shield, the identified subalkaline ultramafic rocks were systematized according
to genetic criteria, body morphology, depth characteristics, and age by tectonic position. It
was found that not all forecasting criteria used by geologists are suitable for the Ukrainian
Shield. A modern understanding of the possible mechanisms and conditions for the formation
of diamondiferous rocks and the crystallization of diamonds in them is required. It is also
necessary to develop a new, justified methodology for searching for this type of raw material
with lithofacies analysis of the basal horizons of the sedimentary cover for each age
weathering cycle and sedimentation for each tectonic block. It has been established that for
the deeply eroded Ukrainian Shield, Early Proterozoic ultramafic magmatism can be
represented only by the root sections of supply channels in the form of small pipes and dikes
(not necessarily diamondiferous). Classic kimberlite bodies gravitate toward shield slopes,
where they can be predicted using classical criteria. The discovery of diamondiferous rocks
of metamorphogenic genesis (also eclogite) is possible in zones of interblock collisions.
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Introduction

A positive result of more than half a century of studying the diamond potential of Ukraine can be
considered the understanding by Ukrainian geologists and scientists, followers of the Yakut school of
diamond mineralization forecasting, that the territory of the Ukrainian Shield and its borders are not
analogous to the Yakut and Arkhangelsk regions, the Baltic shield, as well as the diamond provinces
of Australia, Africa, Canada, India, China, etc. (Heiko et al., 2006; Vasilchenko et al., 1999; Sheremet
et al.,, 2014; Tarasyuk et al., 1998; Yatsenko et al., 1998). However, the research carried out has
revealed only certain facts of mineralogy, petrography, tectonics and geological structure of the
regions, according to which the potentially diamondiferous objects discovered on the Ukrainian
Shield are similar to world-scale deposits.

Analysis of previous studies, statement of the problem, relevance of its solution

At the present stage of studying the diamond potential of the Ukrainian Shield, it has become
necessary to reconsider our ideas about the very possibility of the occurrence of diamondiferous rocks
in this part of the continent, about the nature and type of geological processes that occurred here
throughout the history of its existence, both in the upper crust and in the mantle zones. The
implementation of such an action plan requires, firstly, a modern understanding of the possible
mechanisms and conditions for the formation of diamondiferous rocks and the crystallization of
diamonds in them. Secondly, based on the information received so far, a systematization of the
identified potentially diamondiferous objects of the Ukrainian Shield should be carried out. It is also
necessary to develop clear criteria for checking geophysical anomalies of large-scale geophysical
research, which should be promptly accompanied by exploratory drilling, and professional
determination of the material composition and age of objects potentially promising for diamond
mineralization. We also fully support the opinion (Heiko et al., 2006) about the need to develop a
new, well-founded exploration methodology for this type of raw material with lithofacies analysis of
the basal horizons of the sedimentary cover for each age cycle of weathering.

The results obtained and their discussion

At the first stage of the above work, we carried out a general systematization of the identified
potentially diamondiferous rocks of the Ukrainian Shield. Based on the experience of world studies of
natural manifestations of diamond mineralization (Kaminsky, 2007) within the Ukrainian Shield and
its slopes, we hypothetically identified the following genetic types: 1) igneous; 2) metamorphic ultra-
high pressure (UHP) type; 3) impact+shock pressure (ShP)-origin; 4) cosmogenic.

Massives of igneous type, depending on the intensity of erosion at the present stage, can be
represented by two subtypes: 1) surface and near-surface (volcanic) formations of an explosive nature;
2) pipes and dikes composed of hypabyssal and plutonic rocks. They are deep parts of the supply
channels of ultramafic intrusions. The surface effusive-magmatic formations that make up volcanic
edifices include kimberlite, lamproite and lamprophyre breccias, autoliths, bombs, lapilli and ash
material of an alkaline-ultramafic composition. This subtype also includes less gas-saturated picrites,
komatiites, meimechites and alkaline basaltoids of the shoshonite series. The second subtype of
hypabyssal and plutonic rocks is represented by completely crystalline kimberlites, peridotites and
pyroxenites.

On the Ukrainian Shield, the following objects are classified as potentially diamondiferous kimberlite
formations of the volcanic subtype (Table 1).
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Table 1 Systematization of rocks of volcanic type

EAGE

Petrographic Body Name of deposite/site/body and possible Notes
type of rocks | morphology age of formation
Kimberlites Breccias and  [Pokrovo-Kyriiv structure (D-) Eastern Azov region
autoliths Tube "Petrivska" (D3) Eastern Azov region
Tube "Nadiya" (Ds) Eastern Azov region
Tube "Novolaspinska" (D3) Eastern Azov region
Tube " Pivdenna" (D3) Eastern Azov region
Dykes Terniv structure (P; - 280 £10 Ma) Ingulets seam zone
Pokrovo-Kyriiv structure (D) Eastern Azov region
"Novolaspinska" (D3) Eastern Azov region
Tubes "Petrivska" (Ds) Eastern Azov region
"Nadiya" (D3) Eastern Azov region
"Novolaspinska" (D3 387+15 Ma) Eastern Azov region
"Pivdenna" (Ds, 387+15 Ma) Eastern Azov region
Pokrovo-Kyriiv  structure + dikes of[Eastern Azov region
lamproites + lamprophyres (D)
Lamproites and [Dykes Pokrovo-Kyriiv structure (D) Eastern Azov region
lamproitoids
Black Sea zone (D-C) Black Sea coast
Lamprophyres |Dykes Novolaspa, camptonite (C3-300 Ma) Eastern Azov region
Oktyabrski massif, Valitaram balk,
camptonites (D>) Eastern Azov region
Pokrovo-Kyriiv structure, Eastern Azov region
camptonites (D)
Ultramafites Eruptive Pokrovo-Kyriiv structure, picrites and  [Eastern Azov region
breccias malignites-juvites (D».3,270-280Ma)

The subtype of hypabyssal-plutonic rocks of the Ukrainian Shield is represented by subalkaline
ultramafic rocks of Early Proterozoic age, which were exhumed to the surface by erosion processes
(Table 2).

The classification tables do not include finds of ultramafic rocks of volcanic origin in the absence of
data on their connection with specific igneous bodies. Also, the systematization schemes do not
include objects of subalkaline ultramafic rocks of the hypabyssal-plutonic subtype, which are
recognized as non-diamondiferous (Heiko et al., 2006).

The second type of tectonometamorphogenic, potentially diamondiferous formations, includes
crystalline schists, granulites, eclogites, calciphyres and even gneisses formed in UHP areas of
interblock (interplate) interaction of both subduction (subvertical) and transpressional (subhorizontal)
types. There is no direct evidence of the existence of diamond occurrences of the corresponding type
in the Ukrainian Shield yet. However, the occurrence of UHP-metamorphism is possible within the
interblock mobile zones: Golovanivska, Ingulo-Inguletska and Orikhovo-Pavlogradska.

The third type combines the products of the shock-pressure process - impactites and ShP-
metamorphites of the suivite type and tagamites of the effusive type with the corresponding
occurrence, forming common crater objects. It should be noted that many petrologists in Ukraine
consider it possible to form so-called crater impact structures due to gas near-surface super-explosions
of ultra-high pressure with the formation of crater shafts of shock-explosive emissions followed by
the outpouring of effusives of subalkaline composition. A possible option is the impact stimulation of
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deep endogenous processes with the emergence of subalkaline effusives (kimberlite dikes of the
Ternovska structure and trachytes of the Illyinetska structure). Shock-explosive structures, regardless
of the mechanism of formation within the Ukrainian Shield, include: Boltyshska (K-80 Ma),
Zelenogaiska (K-80 Ma), Rotmistrovska (K-80 Ma), Bililovska (J2 -165 Ma), Obolonska (J2 169+7
Ma), Ternovska (D1 -360-400 Ma), Illinetska (D1- 400 Ma), Kamenetska (N?).

Table 2 Systematization of rocks of hypabyssal-plutonic type

Petrographic Body Name of deposite/site/body and Notes
type of rocks morphology possible age of formation

Kimberlites Dykes, tubes Lelekivsky deposite (PR;-1800 Ma) | Ingulets megablock
+ picrites
Shchorsiv deposite (PR;-1800 Ma) + | Ingulets megablock
picrites
South of Chernihivska  zone, | Western Azov region
carbonatite kimberlite

Lamproites Dykes, tubes Yelisiivsko-Sorokinska zone Western Azov region

and Andrivka village Western Azov region

lamproitoids South of Chernihivska zone Western Azov region
(Kolarivsky Complex, PR;1800-
1900 Ma)
Tubes “Mriya”, mica peridotite Western Azov region
(Kolarivsky  Complex, PR;1800-
2000 Ma)

Lamprophyres | Dykes Pology deposite, minets Western Azov region
Novoukrainska site (PZ), minets Ingulets megablock
(rivnenskyites)
Znamensko-Ustinivske field (PRi- | Ingulets megablock
1800 Ma)

Ultramafites Stratum Sorokinska zone (PR;), crystalline Western Azov region
schists (metacomatiites)

Dykes, tubes Hlumchanska, Bolyarska, Volyn megablock

Horodnytska, Gubkivska (PR))

Conclusions
Analysis of the above allows us to draw the following conclusions:

The formation of potentially diamondiferous rocks within the Ukrainian Shield region occurs in at
least two stages: Early Proterozoic and Devonian.

The areas of distribution of kimberlites, lamproites, and lamprophyres of Paleoproterozoic age are
concentrated in the Volyn, Ingulets megablocks, and Western Azov region. The currently discovered
bodies of Paleoproterozoic ultramafic rocks may represent deep fragments of feeding channels of
intrusive fluidized rocks that have survived after intense weathering and peneplanation of the
Ukrainian Shield's territory. Studies have shown that there is no diamond mineralization in all
subalkaline ultramafites of the Podolian and Buzko-Rosinsky regions. Their volcanic facies were most
likely eroded, and the possible diamond mineralization contained in them either migrated beyond the
shield or was fragmentarily preserved in relief depressions.
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The discovered crater facies of potentially diamondiferous rocks are associated with the Devonian
stage of continental rifting. They are present in the junction zone of the Dnieper-Donets aulacogen
with the Azov and Volyn megablocks of the Ukrainian Shield, as well as on the southern slope of the
Ukrainian Shield in the Black Sea region.
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