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gravitational, etc.) was calculated. As the response function
of the system can take the magnetic susceptibility (magnetic
survey), resistivity (electrical survey), the anomaly of gravi-
tational acceleration (gravimetric), etc.

Findings. The formulas, which establish the connection
between the measured quantities in geophysical exploration
methods to the concentration of the useful component of a
field of natural resources, were obtained. The formulas for
predicted mineral deposits resources for a particular field and
the formulas for quantifying the energy dispersion of refrac-
tory ores and minerals were obtained.

Originality. For the first time the methods of non-
equilibrium quantum statistical thermodynamics were used
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for calculation of the measured values in geophysical meth-
ods of mineral exploration.

Practical value. The use of the suggested methods and
formulas can significantly reduce the number of geological
exploration (drilling, etc.), which dramatically reduces the
cost of works associated with the assessment of the econom-
ic prospects for the development of a mineral deposit.
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Purpose. To evaluate the prospects for diamond content in Raygorodska strata of the Ukrainian shield.

Methodology. A complex of field and laboratory tests was used to achieve the purpose of the research. Petrographic and
mineragraphic studies, paleogeographic reconstruction and lithofacies analysis were carried out.

Findings. It has been found that the diamondiferous rock of Raygorodska strata refers to the marginal-marine type of sed-
imentary and pyroclastic group of rock. Diamondiferous bedrock processed by breaking waves and its alluvial migration from
the continental surface can be considered as a possible source of incoming diamondiferous debris. Formation of marginal-
marine diamond-bearing facie of Raygorodska strata is due to the peculiarities of paleogeography of the periphery of the Pa-
leocene Sumy marine basin. Fluidized-explosive unit spatially related to Raygorodska strata has been discovered. This unit is
similar in composition to diamondiferous mica-lamprophyre of Minette type from Parker Lake area, Canada, as well as to di-
amondiferous rovnenskits of the Ukrainian shield. The occurrence of diamonds set earlier in raygorodska strata is similar to
pyroclastic kimberlites from the Fort a la Corne area (Saskatchewan, Canada) and to mineragenic type of pyroclastic kimber-
lite accumulated in shallow marine basins.

Originality. Fluidized-explosive unit and the peculiarities of lithofacies and stratigraphic position of raygorodska strata
have been revealed. The potential diamond content of fluidized-explosive unit was substantiated. Mineragenic type of previ-
ously established occurrences of diamonds has been proved; the probable directions of transport and accumulation areas of di-
amond detritus of Raygorodska strata have been determined.

Practical value. New forecasting and prospecting criteria for diamond content in raygorodska strata have been formulat-
ed. These criteria allow extending the boundaries of the Kirovohrad area in the Central diamond prospective region and delin-
eate potentially diamond placers.

Keywords: volcanic-sedimentary rock, fluidized-explosive unit, pyroclastic kimberlites, mica-lamprophyres, diamond
placers

Introduction. Up to date, forecasting and prospecting
works on assessing the prospects for diamond in Ukraine are
mainly based on classical concepts about the formation of
diamond associated with kimberlite and lamproite magma-
tism. However, the minerageny of diamond has accumulated

© Ruzina M.V, Tereshkova O.A., Bilan N.V., Vunda N.G., 2016

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2016, N2 1

a large amount of data, which require revising the theory of
age, genetic types and regularities of diamond forming. For
example, diamond occurrences have been found within the
Central diamond prospective region in the Kirovohrad block
of the Ukrainian shield (UkrSh), but their primary deposits
have not been discovered yet, nor has their mineragenic type
been substantiated. As a result of prospecting works (geolog-
ical survey expedition No.37 of State Enterprise (SE) “Ki-
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rovgeologiya”) diamonds of kimberlite genesis without any
“signs of ageing” and their indicator minerals were found in
the deposits of Phanerozoic cover, including rock of Raygo-
rodska strata [1].

G.M. Yatsenko [2] suggested that known occurrences of
diamond and accessory minerals in sand-clay sediments of
buchakska suite are secondary collectors of placer diamonds,
and the origin of placers is probably connected with the
rocks of Raygorodska strata.

Unsolved aspects of the problem. Since the study of di-
amond content in sedimentary cover within that area has
hardly been carried out, it was proposed to develop prospect-
ing works for diamonds focusing on the search of Phanero-
zoic placers, which can be both of value and help to identify
the primary sources [2]. Thus, new wells were drilled with
the purpose of studying the material composition of primary
potential enclosing rock of major diamond indicator miner-
als, which are Buchaksk sediments and brecciated Raygo-
rodska strata [3]. Yu.I. Fedorishin et al. [4] detected autoliths,
pisoliths, lapilli and xenotuff breccia of kimberlite (lampro-
ite) composition with very uneven distribution of rock-
forming components and a high degree of substitution with
secondary minerals in the rocks of Raygorodska strata. Cur-
rently, rock strata are regarded as the petrological indicator of
basic and ultrabasic dykes and can be the enclosing rock for
kimberlite pipes that were formed in the Cretaceous-
Paleogene (on the analogy of the Yakutian kimberlite prov-
ince).

Objectives. To achieve the purpose of the study a num-
ber of problems were solved. The study included:

- Systematization and analysis of the collected data on
geology and diamond content of Raygorodska strata.

- Research on the material composition and structure of
Raygorodska strata, updating of stratigraphic position.

- Paleogeographic studies of the Paleocene formations in
the Kirovohrad block of the UkrSh.

- Substantiation of genesis and mineragenic type of indi-
cated diamond occurrences within Raygorodska strata.

- Development of forecasting and prospecting criteria
and delineation of potentially diamond placer bearing areas.

Methodology. Drilling new wells gave the opportunity
to get additional data for the study. The authors have carried
out the comprehensive study of Raygorodska strata to sub-
stantiate their prospects for diamonds and to identify new
forecasting and prospecting criteria that will allow searching
diamond deposits effectively.

According to geologists of SE “Centrukrgeologiya”, the
rock of Raygorodska strata occurs in river valleys mainly
and other depressions of the crystalline basement, filling Ki-
rovohrad-Novomirgorodska, Sazonovska, Lebedyno-Bala-
kleevska, Tyasminska, Novomirgorod-Rotmistrovska, Vys-
kovska, Chigirinska paleovalleys and Rotmistrovska, Zelena,
Adamovska, Ositnyazhska basin. The largest areas of con-
tinuous rock are extant to the west and north, within the sheet
M-36-XXVI (Smila) in the basin of the river Tyasmin, as well
as to the south — in the upper Ingul river, sheets M-36-XXXII,
XXXII (Znamenka, Kirovohrad). On most of the area raygo-
rodsky sediments occur directly on the surface of crystalline
basement and its crust of weathering. Raygorodska strata are
deposited at the Burimska suite of the Lower and Upper Cre-
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taceous within Sazonovska, Lebedyno-Balakleevska, Tyas-
minska, Novomirgorod-Rotmistrovska paleovalleys. In
Rotmistrovska depression raygorodsky rocks occur on car-
bonate of chalk of Turonian age, to the west of it they are
found on Smelyanska layers of the Lower Cretaceous, in the
north-east, on the watershed between the r. Tyasmin and
Kremenchug reservoir the rocks occur on the deposits of the
Orelska suite of the Middle Jurassic and on the Dronovska
suite of the Lower Triassic.

Sediments of the Eocene (sand and carbonaceous units of
Buchakska series, marl and marly sands of the Kievska suite,
aleurolite and glauconite-quartz sands of the Obukhovska
suite) transgressively superpose the rock of Raygorodska
strata, with traces of explicit washout. In the bottom layer of
Buchakska series there often occurs boulder-gravel layer, the
material of which corresponds to the composition of crystal-
line rock fragments underlying Raygorodska strata. The Qu-
aternary sandy-loamy sediments superpose the rock of strata
in the valleys.

Established facial differences in raygorodsky units in the
area of their distribution allow dividing the research territory
into two areas — the Smelyanska area (the northern part of
continuous Raygorodska strata near villages Lebedevka, Lu-
zanovka, Yarovoye, Kapeychana, and Raygorod) and the Ki-
rovohradska area (the southern part of continuous Raygo-
rodska strata near villages Gruzskoye and Lesnoye).

Main research. The study of core-samples from wells
drilled at villages Gruzskoye and Lesnoye revealed the vol-
canogenic-sedimentary rock in Raygorodska strata. Almost
all Raygorodska strata have an abundance of organic remains
represented by nuclei, detritus and debris of marine benthic
invertebrates and rare fragments of carbonized flora. The
survival rate of mesofauna varies from indeterminate nuclei
and their fragments to the representative debris clams in fair
preservation. The structure of strata is divided into two ba-
nds: the lower one has a thickness of 11-16 m and the upper
one is 42-54 m thick. According to textural and structural fea-
tures, these bands are lithified mixed sediments of treated
and untreated tephra and resurgent material (sharp-edged and
slightly rounded debris with zones of roasting and without it,
boulders of crystalline and sedimentary rock).

Regarding the quantitative ratio of volcanic and sedimen-
tary constituents (from 75 to 20%), sedimentary and pyroclas-
tic deposits are distinguished. In their internal and external
characteristics, rocks of Raygorodska strata refer to the gene-
tic group of marginal-marine sediments.

Mixing of sedimentary, volcanic and biogenic deposits of
different age often occurred simultaneously on land and sea
due to repeated regressions of paleobasin. As a result, inter-
bedded sedimentary and pyroclastic facies were formed.
More significant regression led to dewatering of paleobays
on the research territory and made conditions for dividing
Raygorodska strata into two bands. It is confirmed by inter-
stratified layers of kaolin in the superfaces of the upper and
lower bands of Raygorodska strata.

The section of Raygorodska strata within the Smelyan-
ska area in the artificial outcrop on the right bank of the
r. Suhoy Tashlyk (outskirts of the village of Lebedevka,
Kamensky district, Cherkasy region) differs from other
sections of strata studied. Brecciated rocks represented by
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fragments of crystalline rock and cemented by fine-
grained rose-gray material with a brown tinge are found in
the outcrop. It is distinguished that the section is compli-
cated by vein-like formations. According to the external
features, branching veins show similarities with feeders of
fluidized-explosive units which are filled with light grey
material with a bluish tinge identical to those identified in
the Devonian sediments [5] on the bank outcrop of the riv-
er Rassolna in the northern Ural.

Almost complete similarity between vein rock and fluid-
ized-explosive units in sedimentary complexes of Russia,
Belarus and China was established by petrographic and X-
ray diffraction analyses. These complexes were studied in
detail by K.E. Jacobson et al.

Mineral composition of the studied rock is similar to mi-
ca-lamprophyres of Minett type and kersantites. The main
rock-forming minerals include biotite in two generations, po-
tassium feldspar such as orthoclase and microcline, as well
as aggregates of pseudoleucite. There are also relics of am-
phibole and pyroxene; occurrence of apatite (it confirms the
input of volatiles), leucoxene, quartz and ore mineral is also
observed.

Due to stratiform diamond occurrences in the Kirovohrad
area, which were revealed in the Raygorodsky sediments, bi-
ostratigraphic studies of Raygorodska strata and overlying
deposits were carried out in collaboration with. Stefans-
kiy V.L (Dnipropetrovsk National University). Previously, in
press Raygorodsky units were considered a part of the subfa-
ce of Luzanovsky key section of the Paleocene. On the one
hand, on the basis of findings of the Cenomanian and Maas-
tricht fauna raygorodsky sediments or their upper part refer
to the Cretaceous formations (Cenomanian—Maastrichtian);
on the other hand these deposits are dated as Paleocene and
even Miocene [2].

Many organic residues of marine benthic invertebrates of
the Paleocene were revealed in the matrix of Raygorodska
volcanic-sedimentary strata in the Kirovohrad area during
the core studies, Raygorodsky sediments of Tyasminska de-
pression did not reveal any remains of fossil.

Conducted malacological studies of gastropods (defined
by V.L. Stefanskiy) from the rock of Raygorodska strata ag-
ree with data of E.I Nikolaevskaya & M.V. Yartseva about
the Paleocene fauna of zonal species Cibicides lectus in these
strata.

Studying of nannoplankton from Raygorodska basic
(matrix) mass rock in the Smelyanskaya area (carried out by
G.P. Kalinichenko) showed the Late Maastrichtian age in the
volume of Nephrolithus frequens zone. Our studies of over-
lying Luzanovsky sediments also agree with conclusions re-
garding the Late Cretaceous age of Raygorodska strata in the
Smelyanskaya area of the research territory.

Thus, forming of Raygorodska strata occurred during the
Late Maastrichtian — Early Paleocene. These conclusions
were drawn based on the study of the history of geological
evolution and results of the paleontological study of the re-
search territory, as well as the stratigraphic position of
Raygorodska strata.

Paleogeographic maps of the USSR, Ukraine and Moldo-
va, the schematic paleogeographic map of the territory of
Ukraine of the Paleocene age (D.E. Makarenko) were used to
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reconstruct forming conditions of Raygorodska strata. The
schematic paleogeographic map of the Lower Paleocene for
the research territory was constructed according to the results
of the study of basement hypsometry.

The water of the North Sea from the north and the Tethys
from the south penetrated the Ukrainian Shield through de-
eply incised shallow bays. The offshore area has been chang-
ing its shape during its lifetime. During Raygorodsky age,
the sea was more deeply incised into the territory of the
UkrSh, namely, into its southern part — in the area of Kirovo-
hrad, and in the north-eastern part the sea covered a small
part of the UkrSh’s slope; as for the north and the central part,
the research territory was dry land.

According to the geological data obtained by SE
"Kirovgeologiya", single diamonds and minerals-indica-
tors were detected within Gruzsky, Lesnoy and Ositnya-
zhsky diamond prospective regions in the Kirovohrad area.
Earlier it was revealed that Raygorodska strata contained
Xenotuff breccia of kimberlites (lamproites). There are
negative gravity anomalies controlling explosive structures
of the Mesozoic-Cenozoic phase of tectonic activation in
this territory (Fig. 1).

Generalization and data analysis on the composition,
structure and paleogeography of the rock of Raygorodska
strata allow drawing a conclusion that the diamonds are of
kimberlite genesis and have octahedral habitus without any
"signs of ageing", which indicates the proximity to primary
kimberlite (lamproite?) sources of diamonds; the minerals-
indicators found in Raygorodsky sediments are of marginal-
marine origin.

In this regard, it can be assumed that primary sources of
detected diamonds are the explosive structures of the Meso-
zoic-Cenozoic stage of tectonic activity. These sources were
apparently located in the shallow coastal area of marine pale-
obasin, but due to hydrodynamic processes, differentiation
and accumulation of diamond material in the littoral zone, di-
amond placer occurrences formed in Raygorodska strata of
the Paleocene (Fig. 1).

Subsequently, there was hydrodynamic processing of di-
amondiferous material applied due to the alluvial activity of
the main rivers in this area resulting in redeposition of dia-
monds in the rock of Buchakska series.

Thus, we can assume that the following can be consid-
ered the source of placer minerals coming to the littoral zone
of Raygorodska strata. They are diamondiferous bedrock di-
rectly processed by breaking waves and localized within the
shoreline of the Paleocene shallow marine, as well as alluvial
migration of potential diamondiferous material from the con-
tinental surface of the research territory. Based on the find-
ings of diamonds and their accessory minerals in Buchaksky
sediments, the rock of Raygorodska strata can be considered
as intermediate collectors to diamond placer occurrences,
which formed later.

To justify the mineragenic type of diamond occurrences
in Raygorodska strata we have drawn the data [3, 4] which
described the material composition of core-samples, i.e. xe-
notuff breccia of kimberlite (lamproite) composition with a
very uneven distribution of rock-forming components and a
high degree of substitution of secondary minerals in the rock
of Raygorodska strata.
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We have found that these kimberlite rocks having a
number of certain features (Table) are similar to diamon-
diferous volcaniclastic kimberlites in marine sediments of
Fort a la Corne in East Central Saskatchewan, Canada [6].

In that territory P. Nixon and K. Leahy [6] exposed the oft-
crater volcaniclastic sediments represented by two facies —
pyroclastic kimberlite (PK) and processed pyroclastic kim-
berlite (PPK).
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Fig. 1. The scheme of the geological background and the direction of clastic material transport in the area of Raygorodska
strata distribution: 1 — Raygorodska strata, 2 — Kirovohrad granites of Novoukrainsky massif; rock of Korsun-
Novomirgorod complex: 3 — rapakivi granites, 4 — gabbro and gabbro-anorthosites; 5 — elevation of the basement relief,
6 — the aged watershed, 7 — direction of clastic material transport, 8 — faults of various orders of magnitude (1 — Kirovo-

hradsky, 2 — Subbotsko-Moshorinsky, 3 — Znamyansky,

4 — Ivanovsky, 5 — Tsybulivsky, 6 — Marevsky, 7 — Glodossky, 8 —

Kosarsko-Pogorelovsky, 9 — Timoshivsko-Galeschinsky, 10— Chigirinsky) 9 — explosive structures (1 — Boltyshska, 2 —
Rotmistrovska, 3 — Adamovska, 4 — Zelenogayska, 5 — Ositnyazhska), 10— boundaries of paleovalleys and paleodepres-
sions, 11 — contours of negative gravity anomalies controlling explosive structure of the Meso-Cenozoic stage of tectonic
activity; 12 — places of findings in Raygorodsky sediments: a — kimberlites (vil. Gruzskoe, Lesnoye, Ositnyazhka) , b —
Sfluidized-explosive units (vil. Lebedevka) 13 — occurrences of endogenous diamonds, 14— the inferred limits of sea basin

Petrographic composition of pyroclastic kimberlite are
presented with angular and euhedral grains of serpentized oli-
vine, kimberlite lapilli, mantle and crustal xenoliths and prod-
ucts of their destruction, i.e. xenocrysts, including diamonds
distributed in the mass of serpentized olivine. Pyroclastic
kimberlites are coarse-graded, subfissile, and rarely massive.
PK changes into PPK through massive, graded and stratified
pyroclastic sands. PPK is characterized by low angle bedding
and alternation of aleurolite and coarse-grained interlayers,
which are similar to the studied Raygorodska strata.

Processed pyroclastic kimberlites from the Fort a la Cor-
ne area contain a variety of tuffaceous clastic similar to kim-
berlite tuffs in Raygorodska strata.

According to [7], pyroclastic kimberlites and processed
pyroclastic kimberlites most probably derive from several
volcanic edifices located within a few hundred meters from
the described volcaniclastic sediments.
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Arenaceous, sand-and-gravel, sand-and-silt tuffs Estab-
lished in the central part of the Kirovohrad block along with
autolithic breccias also allow slight movement of volcanic
material, close proximity and minor corrasion of volcanic
edifices.

Many craters of the Cretaceous age were revealed in
the area Fort a la Corne covered by volcaniclastic kim-
berlites. According to [7], these pyroclastic kimberlites
are the distal volcanic ashy products accumulated in shal-
low basins not too far from the source. Such volcanic py-
roclastic products of coastal and shallow facies are found
in core-samples of Raygorodska strata in the Kirovohrad
area.

Parageneses of secondary minerals in kimberlites from
the Central district of the Kirovohrad block of the UkrSh are
presented by the assemblage of serpentine + saponite + ver-
miculite (as a result of the phlogopite transformation), and
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according to N.N. Zinchuk [8] show a slight level of erosional
truncation of kimberlite bodies. An admitted fact is that tuff-
aceous units confine to upper horizons of tubes, while brec-
cias and massive kimberlites confine to middle and lower ho-
rizons of kimberlite pipes correspondingly.

As for the origin of volcaniclastic kimberlites, it is cur-
rently thought that pyroclastic kimberlite in marine sedi-
ments is a special type of diamond-bearing units the genesis
of which is at the interface between the primary kimberlites
and redeposited placers [7].

Table

Comparative characteristics of the compositions of processed and primary pyroclastic kimberlites
in Fort a la Corne, East Central Saskatchewan, Canada, and the volcanic-sedimentary rock
of Raygorodska strata in the Kirovohrad area

Pyroclastic units in Raygorodska strata
of the Ukrainian Shield

Pyroclastic kimberlites in the Fort a la Corne area,
Canada

Xenotuff breccias of kimberlite (lamproite) composition are pre-
sented by insular distribution of secondary smectite material,
and include autoliths, pisoliths and lapilli. They are composed of
vermiculite, chlorite, serpentine, and saponite

Pyroclastic kimberlites are composed of coarse-grained and lapilli
tuff with fragments of olivine, mantle and crustal xenoliths, kim-
berlite lapilli. Coarse-grained crystals of authigenic vermicular
antigorite in the matrix are often found

Volcaniclastic rocks are comprised of tuffaceous marine sedi-
ments varying from aleurolite to coarse-grained ones. The ma-
trix includes up to 80% of the particles of erupted origin, such as
crystalloclasts. Colour varies from light green to brown tinge.
Thickness of lithological varieties is unsteady (from 10—-20 cm
to 20 m). There are fragments of wood and marine molluscs fo-
und. Zircon, apatite, carbonate, ilmenite, garnet and ore minerals
also occur

Processed pyroclastic kimberlites are presented by sediments var-
ying from silt to coarse-grained, arenaceous ones, from loose sed-
iments to cemented deposits which contain up to 90% of tuffa-
ceous clastic material accumulated in a marine environment. Col-
our varies from pale green to blue. There are fragments of shale
and needles. Thickness of horizons is from 20 cm to 2 m. Fea-
tures of normal sedimentary rocks are observed. Ilmenite, garnet,
carbonates and magnetite occur

A schematic forecast map in the area of Raygorodska
strata in the Kirovohrad block of the Ukrainian Shield
(Fig. 2) has been compiled on the basis of our research and
compilation of previously obtained data.

The research resulted in summarizing of forecasting and
prospecting criteria for diamond content in Raygorodska
strata of the central district in the UkrSh. The fundamental re-
gional forecasting and prospecting criteria for diamond con-
tent in Raygorodska strata are as follows:

Petrological criteria. The presence of kimberlite and
lamproite in the research territory should be considered as
the main petrological criterion determining diamond pro-
spects of any territory. It should be noted that the occurrence
of explosive kimberlite facies in the bottom of Raygorodska
strata is an extremely important feature.

Fluidized-explosive units within the rock of Raygorodska
strata were found by authors in the northern part of the Kiro-
vohrad block during the study of the outcrop near the village
of Lebedevka. As a result of petrographic and X-ray diffrac-
tion studies, it was established that vein-rock is similar to the
fluidized-explosive unit in sedimentary complexes.

Regarding the mineralogical composition, these rocks are
also similar to the rovnenskits described by G.M. Yatsenko
within Novoukrainsky massif of trachytoid granite in the ce-
ntral part of the Ukrainian shield [2]. As well as rovnenskits,
the studied mica-lamprophyre consists essentially of biotite
with specific zonal colour, relics of hornblende and pyrox-
ene, feldspar, pseudoleucite, and apatite. Macroscopical
habitus of the rock is fluidized and brecciated. The rovnen-
skits formation was distinguished and referred to the fluidi-
zed-explosive group of diamond-bearing formations. The au-
thors have exposed the petrographic analogy between mica-
lamprophyres and rovnenskits of Novoukrainsky massif,
which suggests the potential diamond content of these rocks.

In recent years, a number of new types of diamondifer-
ous rocks have been established such as minett dykes in the
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area of Parker Lake in the Northwest Territories of Canada
[7]. The main minerals of diamondiferous minett include mi-
crocline containing intergrowths of biotite, apatite, and epi-
dote. Accessory minerals consist of sphene, zircon and ore
minerals. Dykes contain diamond and xeno-flakes of abyssal
paragenesis.

Structural and tectonic criteria. The most common re-
gional criteria that determine the capability to detect diamon-
diferous kimberlites, is the confinedness of these units to the
platforms with the aged Precambrian basement. Within the
platforms the occurrences of kimberlite magmatism are con-
fined to deep faults and their intersections. The presence of
feathering faults is the local criterion.

According to [3] kimberlite bodies within the Kirovohrad
megablock are correlated to the north-west, north-east and
sublatitudinal faults and their intersections in the Kirovohrad
megablock (Fig. 2). Endogenous alkaline ultrabasic magma-
tism have been exposed within the Kirovohrad global knot of
the intersections of first-order faults with trend azimuths of
0°, 270°, 332°, 347°, 305°, 315° and Zelenogaysky deep fault
(35°), what was the basis for priority detailed research concer-
ning potential diamond content in the territory [1].

In the north-western part of the central district of the Ki-
rovohrad block, the fluid-explosive units identified by the au-
thorsas as well as previously established kimberlites in Lele-
kovsky and Schorsovsky areas are spatially confined to the
deep fault zone of Lelekovsky NW-trending fault (315°) and
are prospective for diamond content.

Magmatic criteria are conditioned upon development of
alkaline-ultrabasic magmatism within potentially diamon-
diferous areas. According to the research of SE "Kirovge-
ologiya" in the Kirovohrad diamondiferous region, shows of
mul-tistage alkaline-ultrabasic magmatism in the form of
dyke facies (Kirovohrad knot) and xenotuff breccias with
lamproite impurities within Zelenogayska structure were
distinguished.
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Fig. 2. Forecast schematic map of the research territory: 1 — raygorodsky sediments, 2 — explosive structures (1 — Boltysh-
skaya, 2 — Rotmistrovskaya, 3 — Adamovskaya, 4 — Zelenogaiskaya, 5 — Ositnyazhskaya),; 3 — small explosion craters fil-
led with raygorodsky sediments; 4 — proposed boundaries of faults of the first order (I— Subbotsky-Moshorinsky (270°), Il
— Kirovohradsky (0°), 11l — Tyasminsky (305°), IV — Severinsky (332 ), V — East (347°), VI — Lelekovsky (315°), VIl — Zname-
novsky (2879); 5 — regional faults (1 — Timoshivsko-Galeschinsky, 2 — Chigirinsky, 3 — Znamyansky, 4 — Ivanovsky, 5 —
Tsybulivsky, 6 — Marevsky, 7 — Glodossky, 8 — Kosarsko-Pogorelovsky), 6 — findings of diamonds (a), minerals-satellites
(b); 7 — findings of kimberlites (a), alkaline lamprophyres (b); 8 — boundary of the Kirovohrad diamond-prospective ar-
ea,; 9 — proposed boundaries of the Kirovohrad diamond-prospective area, 10—potential areas prospective for placer di-
amonds in Raygorodsky rock of marginal-marine facies, 11 — diamond-prospective areas: A — Gruzsky; B — Lesnoy, C —
Ositnyazhsky, D — Schorskovsky, E — Lelekovsky, F — Lebedevsky

Mineralogical criteria and features are the most im-
portant because they have both regional and local signifi-
cance and are used in forecasting both placer deposits and
endogenous diamond deposits. The main criterion is the dis-
covery of diamonds in the Quaternary and pre-Quaternary
sediments and the presence of accessory minerals of dia-
monds.

Within the Kirovohrad megablock, direct mineralogical
indicators of diamond content in studied Raygorodska strata
are:

— Identification of natural diamonds in tuffaceous units of
the deeper section of brecciated Raygorodska strata of the
Lower Paleocene in the Lesnoy, Gruzsky and Ositnyazhsky
areas.

— Occurrence of indicator minerals for diamond, such as
chromespinelide, chrome-diopside and pyrope in xenotuff
breccias of Raygorodska strata.

It should be noted that when forecasting diamond placers
(as opposed to primary deposits), the most reliable criterion
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is the occurrence of diamond itself, as accessory minerals are
less stable than diamond to processes of erosion and chemi-
cal weathering. Accessory minerals are associated with dia-
monds only during the first ten kilometres of dislocation in
coeval deposits and at the initial stages of redeposition when
erosion of aged reservoir rocks occurs.

In this case, they may indirectly indicate the possibility of
placer formation of near migration. In this regard, it is inter-
esting to discover ilmenite and garnet in the composition of
heavy residue of kimberlite xenotuff breccias and post-
magmatic minerals of kimberlite, i.e. serpentine, saponite
and vermiculite. It allows suggesting a slight dislocation of
the rock-forming material.

Lithological criteria. Among the fundamental lithologic
criteria for determining the potential prospect for diamond
placers, the following should be included. They are coarse-
grained composition of sedimentary units, the presence of
polymictic strata and the occurrence of debris of primary and
secondary diamondiferous rock. Polymictic tuff gravelstone
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and tuff sandstone with coarse-grained explosive material,
blocks and boulders, were revealed in the composition of
Raygorodska strata.

Paleogeographic criteria. The fundamental criterion is
the presence of marginal-marine facies in Raygorodska stra-
ta. The occurrence of interbedded secondary kaolin associat-
ed with regression of paleobasin from the research territory
conditioned vertical and areal zonality of diamond placers
accumulation in diamondiferous Raygorodska strata.

According to the type of primary source, potentially dia-
mondiferous units found in Raygorodska strata within the
Kirovohrad area are likely to belong to the volcaniclastic
kimberlites defined as distal ashy volcanic products accumu-
lated in shallow basins not too far from the source [7]. Regar-
ding the origin of volcaniclastic kimberlite, it is currently as-
sumed that pyroclastic kimberlites in marine sediments are
the special type of diamond-bearing units, the genesis of
which is at the interface between the primary kimberlites and
redeposited placers.

Occurrence of autoliths in xenotuff breccias of Raygo-
rodska strata gives possible evidence of multiphase intrusion
of magmatic melt.

Moreover, in the northern part of the Central area of the
Kirovohrad block mica-lamprophyres found within Raygo-
rodska strata are similar to the potential diamond-bearing
rovnenskits (leucocratic units of kimberlite-lamproite forma-
tional series). This allows suggesting the presence of fluid-
explosive units here. The fluidized-explosive units revealed
within Raygorodska strata are an intermediate part of endog-
enous and exogenous series: endogenous formation — for-
mation of weathering crusts — placer formation. In this re-
gard, enclosing rocks of Raygorodska strata can be consid-
ered the intermediate reservoir of diamond placers.

Conclusions. The prospect for diamond content in
Raygorodska strata is conditioned by the following data:

— Identification of diamonds as the part of clastic units
within Raygorodska strata in the Lesnoy, Gruzsky and Osit-
nyazhsky areas.

— Identification of indicator minerals for diamond such as
pyrope, ilmenite, chrome-diopside, and chromespinelide
among the clastic units of Raygorodska strata.

—Discovery of kimberlite xenotuff breccias containing
lapilli, pisoliths and autoliths and similar to volcaniclastic
kimberlite in the Fort a la Corne area (Saskatchewan, Cana-
da) and to kimberlite in the Yakutian diamondiferous prov-
ince.

— Serpentine + saponite paragenesis in the composition of
kimberlite xenotuff breccias found in Raygorodska strata and
specific to the rock of crater facies kimberlite.

— Detection of potential diamond-bearing fluid-explosive
units within Raygorodska strata.

— Discovery of diamonds without any “signs of ageing”,
which indicates their shot distance of dislocation.

The research resulted in new forecasting and prospecting
criteria for diamond content in Raygorodska strata being
formulated. These criteria allowed extending the boundaries
of the Kirovohrad area of the Central diamond prospective
region and delineate potential diamond placers there.

The authors are grateful to V.L. Stefansky, Candidate of
Geological and Mineralogical Sciences, Director of the Sci-

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2016, N2 1

entific Research Institute of Geology of Dnipropetrovsk Na-
tional University, for the file materials provided, collabora-
tive study and helpful advice.

References / Cnincok Jiteparypu
1. Kalashnik, A.A., 2007. Assessment of prospects for dia-
mond content in the Kirovohrad ore district. Naukovyi
Visnyk Natsionalnoho Hirnychoho Universytetu, 4, pp. 42—
50.

Kanamnznk A.A. OleHka NepcrnekTUB aaMa30HOCHOCTH

Kuposorpanckoro pynaoro paiiona / A.A. Kanamnauk //
Hayx. BicH. HI'Y. —2007. — Ne 4. — C. 42-50.
2. Yatsenko, G.M., Slivko, Ye.M. and Rosichin, A.Il, 1998.
Aspekty problemy almazonosnosti yugo-zapadnoy okrainy
Vostochno-Yevropeyskoy platformy [Aspects of diamond
content in southwestern margin of the East European Plat-
form. Geology, regularities, methods of forecasting and pro-
specting of diamond deposits]. Mirny.

Sluenko I'M. AcCHeKThl l'[pO6J'IeMBI AJIMA30HOCHOCTH

I0ro-3anajHoil okpauHsl BocrouHo-EBponeiickoi rat-
¢dopmbl. ['eostorust, 3aKOHOMEPHOCTH, METOJIbI MPOTHO-
3MPOBaHUS U TIOMCKOB MECTOPOXKICHUH anmasoB / SueH-
ko I''M., CnuBko E.M., Pocuxun A.M1. — MupHsblii, 1998. —
408 c.
3. Kalashnik, A.A. and Moskalenko, G.M., 2010. Geological
and structural features of the spatial distribution of kimber-
lite occurrences and uranium ore objects in the Kirovohrad
ore district of the Ukrainian shield. Mineralni Resursy
Ukrainy, 2, pp. 8-17.

Kanamauk A.A. ['eonoro-cTpyKTypHBIE OCOOCHHOCTH

MIPOCTPAHCTBEHHOTO Pa3MEIeHUs] KUMOEpIUTONpOsIBIIe-
HU M ypaHOBOPYIHBIX 00BEKTOB B KupoBorpaiackom
pyIHOM paiioHe YkpawHckoro mmuta / A.A. KanamHuk,
M. Mockanenko // Min. pecypcu Ykpaiau. — 2010. —
Ne2. —C.8-17.
4. Fedorishin, Yu. and Triska, N., 2008. Petrographic fea-
tures of kimberlite (lamproite) volcanism of Meso-Ceno-
zoic age within the central part of the Inhul megablock
(Ukrainian Shield. Mineralohichnyi Zbirnyk, 58, Vol. 1-2,
pp. 73-79.

Oenopumms 10. Tlerporpadivni ocodbmmBocTi KiMOep-

JITOBOTO (JIaMITPOITOBOTO) BYJIKAHI3MY ME30-KaiHO30MCh-
KOTO BIKYy B MEXax IIEHTPaJIbHOI YaCTUHHU [HIYIILCKOTO Me-
rabsoky (Yxpaincekuii mur) / 10. @emopuiiun, H. Tpicka /
Minepait. 30. —2008. — Ne 58, Bum. 1-2. — C. 73-79.
5. Kazak, A.P., Kopylova, N.N. and Tolmacheva, E.V., 2008.
Fluidno-eksplozivnye obrazovaniya v osadochnykh kom-
pleksakh [Fluid-explosive units in sedimentary complex].
Saint Petersburg.

DronTHO-3KCIIIO3MBHBIE 00pa30BaHMsl B OCAIOYHBIX
komriekcax / [Kazak A.I1., KombutoBa H.H., Tormvauéna E.B.
u np.] — CII6. , 2008. — 38 c.

6. Nixon, P. and Leahy, K., 1997. Diamond-bearing volcani-
clastic kimberlites in Cretaceous marine sediments. Geology
and Geophysics, 38, Vol. 1, pp. 19-24.

HuikcoH I1. AlMa30HOCHBIE BYJIKQHOKJIACTHYECKUE KHM-
OepIUTBHI B MOPCKHX OCajKax MesoBoro Bo3pacra / I1. Huk-
con, K. Jlexu // I'eonorust u reodpusuka. — 1997. — T. 38. —
Boim. 1. - C. 19-24.

7. Belov, S.V., Lapin, A.V., Tolstov, A.V. and Frolov, A.A.,
2008. Minerageniya platformennogo magmatizma (trappy,

17




rreonoriAa

karbonatity, kimberlity [Minerageny of platform magma-
tism (traps, carbonatites, kimberlites]. Novosibirsk: SO
RAN.

MuHepareHust TIaTGOPMEHHOTO MarMaTiu3Ma (TParbl,
kapOoHaTuThI, KuMOepuThl) / benos C.B., Jlamuu A.B., To-
jictoB A.B., ®posoB A.A. — HoBocubupck: M3n-Bo CO PAH,
2008.-537 c.

8. Zinchuk, N.N., 2000. Postmagmaticheskiye mineral kim-
berlitov [Postmagmatic kimberlite minerals]. Moscow:
Nedra.

3unuyk H.H. [ToctMarmaTuueckue MUHEpaIbl KUMOEp-

ymroB / 3uruyk H.H. — M.: Henpa, 2000. — 538 c.

Meta. OuiHHTH TEPCIEKTHUBHICTh aJIMa30HOCHOCTI
palropoIChKOi TOBIII YKPaiHCHKOTO IIUTA.

Metoauka. ABTOpaMH BHUKOPHUCTAHHH KOMIUIEKC MO-
JIbOBHX 1 JlaboparopHux meroais. [IpoBeneHi nerporpadi-
4HI Ta MiHeparpadiuHi JOCIi/pKeHHs, najeoreorpadidni
PEKOHCTPYKIIIi, JiToNoro-ariansHuii aHamis.

Pe3syabraTn. BeranopieHo, 10 aMa3oBMIIyIOUl TTO-
POIM PalropoACHKOT TOBII BITHOCATHCS 10 TIPUOEPEIKHO-
MOPCBKOTO THITY YTBOPEHb 0CaZ0BO-TIIPOKIACTHYHOI TPYyIN
nopix. MoXIMBAMH JKEpeNIaMH HaIXO/DKEHb ajMa30HOC-
HOTO YJIAMKOBOTO Matepialy MO>KHa BBaKaTH Oe3nocepe-
HBO KOpIHHI aJIMa30HOCHI IMOPOIH, IO TepepOOIISIOTHCS
XBIJICTIPHOIHOIO MISUTBHICTIO, @ TaKOX HOTO aioBialbHE
3HECEHHS. YTBOPEHHS MPHOEPEKHO-MOPCHKUX aIMa30BMi-
urytounx (ariif pairopoJchKkol TOBIII 00YMOBIIEHE 0C00-
JIMBOCTSIMU ~ Tajieoreorpadii  mepudepii  maseorieHOBOro
CyMcbKoro Mopcbkoro Oaceiiny. Busiieni ¢uitoinuzarHo-
€KCIUIO3MBI YTBOPEHHSI, IIPOCTOPOBO TIOB'SI3aHi 3 palropo-
CBKOIO TOBIIEIO, 1110 33 CKJIaJI0M aHaJIOT14HI alIMa30HOCHHM
ciostHUM Jlamripodipam turry Minert 30uu [lapkep Jlefik,
Kanana, a Takox alnMa3oHOCHHM POBHEHCKITaM YKpaiHCh-
KOro muTa. BeraHoBieHo, 1110 TPOsIBY alMasiB, BCTAHOBIIE-
Hi paHiIe B palTOpO/ICHKii TOBII, aHAJIOTIYHI MiPOKIIACTHU-
yHUM KiMOepritam obiacti @oprt a 1 Kopa (CackaueBaH,
Kanazna) i BUABIAIOTH CXOXKICTH (DOpPMAMIHOTO THITY 3 IIi-
POKITaCTHYHAMHE KiMOEpITiTaMu, 10 aKyMYJIFOIOTECS B MiJT-
KOBOJIHUX MOPCBHKHUX OaceiHax.

HaykoBa HoBH3HA. BusiBIeHI 0COOMMBOCTI JIITONIOTO-
¢arianbHOrO CKJIAAy Ta CTpaTHrpadpiuHOro IOJIOKCHHS
PairopoIChbKOI  TOBIII; BCTAHOBICHI (IIFOIIM3aTHO-CKC-
TUIO3MBHI YTBOPEHHsI, OOIpYHTOBaHa X MOTEHIlIHHA ai-
Ma30HOCHICTh; OOIpyHTOBaHMH (OpMaliiiHUil TUI BCTa-
HOBJICHUX paHillle INposiBiB ajMasiB; BHU3HA4YEHI HMOBIp-
Hi HalpsIMKW TIEpEHECeHHs Ta 00JacTi aKyMyJisiii anma-
30HOCHOTO YJIAMKOBOTO Marepianry HOpij paropoachKoi
TOBII.

MpakTuyna 3HaynmicTs. ChopMysboBaHI HOBI TIPO-
THO3HO-TIONITYKOBI KPUTEPIii alIMa30HOCHOCTI PalTOpOICHKO1
TOBII, IO JO3BOJMIN pO3MMPUTH Mexi KipoBorpamcekoi
mwiomi [[eHTpanbHOro anmmMa3onepcreKTUBHOTO paiioHy Ta
BUJIUTATH TIEPCIEKTHBHI Ha BUSIBJCHHS PO3CHUIIB alMasiB
TIITSHKA.
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Kuirouogi ciioBa: syixkanocenno-ocadosi nopoou, ¢ioi-
OUBAMHO-EKCNA03UBHI YIMBOPEHHSl, NIPOKIACMUYHI KiMbep-
JHmMu, CIOOSIHL IAMIPOQIPU, PO3CUNU AIMA3I6

Hesab. OneHUTs NEPCIEKTUBHOCTD AIMa30HOCHOCTH pa-
HTOPOJICKOM TONIIM YKPAaHMHCKOTO HINTA.

Metoauka. ABTOpaMH UCIOJIb30BaH KOMIUIEKC IMOJe-
BBIX M J1a0OpaTOpHBIX METOI0B. [IpoBeneHs! merporpadu-
YecKHe M MUHeparpauIecKre MCCleIOBaHus, MajIeoreo-
rpaduueckue  pEeKOHCTPYKIMH, JIUTOJOTO-(ParHaIbHBINA
aHaJIN3.

Pe3ysibTaTbl. YCTaHOBIIEHO, YTO alIMa30BMEIIAIOLIME
HOpOJIbl PAMTOPOJICKOI TOJNIIM OTHOCSATCS K MPHOPEKHO-
MOpCKOMY THUITy 0Opa30BaHHMi 0CaJI04YHO-TIMPOKIIACTHYEC-
KOU IpymIibl NOpoJ. BO3MOKHBIMM MCTOYHUKAMU [IOCTYIIA-
IOIIETO AIIMa30HOCHOTO 00JIOMOYHOTO Marepraia B MOPO/IbI
palropoJICKOM TOJIIU MOXHO CUUTaTh HEMOCPEICTBEHHO
riepepadaThiBacMble BOJHONIPUOOHHOM JIESTEILHOCTBIO KO-
PEHHBIE AIMa30HOCHBIC TTOPOJIBL, a TAKXKE €r0 AITIOBHAIb-
HBIA cHOc. OOpazoBaHue MPHOPEKHO-MOPCKHX aIMa30BMe-
IIAIOINX (aliii PAHTOpPOACKOI TOMIHM 00YCIOBIEHO OCO-
OeHHOCTAMH Taeoreorpadun Tepudepur MaIeoreHOBOTO
CymMckoro Mopckoro OacceifHa. BrisiBieHB! (mionam3aTHO-
9KCIUIO3UBHBIE 00pa30BaHMsl, IPOCTPAHCTBEHHO CBSI3aHHBIC
C PalropoJICKOM TOJIIIEH, KOTOPbIE M0 COCTABY aHAJIOTUYHbI
AJIMA30HOCHBIM CITFOJISTHBIM JIAMITPO(HPAM THIIA MUHETT 30-
HeI [lapkep Jleiik, Kanama, a Taxoke amMa30HOCHBIM POBHEH-
CKHMTaM YKpPaMHCKOIO IIUTA. Y CTAaHOBJIEHO, YTO MPOSBIICHUS
aJIMa30B, YCTAHOBJIEHHBIC paHee B PaNrOpoCKON TOJIIE,
AQHAJIOTMYHBI THPOKJIACTUYECKUM KUMOepinuTam olnactu
@opr a 11 Kopn (CackaueBan, Kanajga) n oOHapyXuBaroT
CXOJICTBO (DOPMAIIMOHHOTO THIIA C MTUPOKIACTHYECKUMH KH-
MOepIMTaMu, akKKyMyJIMPYIOIIMMHCS B MEITKOBOAHBIX MOp-
CKMX OaccelHax.

Hayunasi HoBH3HA. BBIIBIEHBI OCOOEHHOCTH JIUTOJIO-
ro-(halagbHOro cocTaBa M CTPATUrpapuyeckoro IMoJoxKe-
HHUS PaiTOPOACKON TOJMIIM; YCTAHOBIEHBI (HITIOMII3aTHO-
9KCIUIO3UBHBIE 00pa30BaHus, 0OOCHOBAHA WX MOTCHIMANb-
Hasi aJIMa30HOCHOCTh; OOOCHOBAaH (POPMALIIOHHBIN THIT yC-
TAHOBJICHHBIX paHee MPOSBICHHUI aJIMa30B, OIpe/ieTIeHbI Be-
POSITHBIE HANpaBJICHUs MEPEHOCAa U 00JACTH aKKyMYJISILHN
AJIMA30HOCHOTO 00JIOMOYHOTO MaTepHajia mopoJl pairopos-
CKOH TOJIIH.

IpakTnyeckast 3HaUMMOCTh. ChOpMyIMpPOBaHBI HO-
BBIC IPOTHO3HO-TIONCKOBBIE KPUTEPHUH aJIMa30HOCHOCTH
paiTOpO/ICKON TOJIIM, KOTOpBIE IO3BOJIMIM PACIIUPUTH
rpanuusl Kuposorpanckoi minommaau LlentpansHoro anma-
30IEPCIIEKTUBHOTO PaliOHa 1 BBIIEINTD MEPCIIEKTHBHbIC HA
00HapyKeHHe POCChINeH aIMa30B YIacTKH.

KiroueBble ¢J10Ba: 8)IKAHO2EHHO-0CAO0UHbIE NOPOObL,
DIOUOUIAMHO-IKCNNO3UBHBIE  0OPAZ08AHUA, NUPOKIACHIU-
yecKue KuMOepaumol, CoOsAHbIe TAMIPOPUDLL, POCCHINU
anmazos
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