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The state of the productive forces in the mineral resource sector of Ukraine at the present stage of its political, economic and
social development is determined by the characteristics of the mineral resource base, export-import state policy, market relations
and economic priorities state, as well as the ability to meet the raw material needs from its own mineral resources on the basis
of the latest achievements of scientific and technical progress in the development and implementation of low- and non-waste
technology in mining and processing of natural and man-made mineral resources. The perspectives of development of rare metals
and rare-earth minerals resource base in Ukraine are presented on the example Perzhansk Ore District, Tarasivka, Mazurivka and
Mokroyalynka deposits. Rare metals and rare earth elements are found in a wide range of products, which have economic and
strategic importance. They are an indicator of the level of scientific and technological development of the country in the modern
world. Advanced development of rare metal industry can give a significant economic impact by reducing energy and material con-
sumption, ensure the development of the mining industry, provide a way out of the present doldrums of some regions of Ukraine
and their economic development for many decades.

Keywords: Ukrainian Shield, Sushchano-Perzhansk activation zone, Perzhansk Ore District, Mazurivka deposit, alkaline metaso-
matic rocks, syenite, strategic reserves, rare metals, rare earth elements, placers.

CTaH BUPOOHUUMX CUA B MiHEPAABHO-CUPOBUHHOMY KOMMAEKCI YKpaiHU Ha cyyacHoMy eTani ii MOAITUYHOro, EKOHOMIYHOTO i
couiaAbHOro po3BUTKY BU3HAUYaETbCA 0COOAMBOCTAMU MiHEPAAbHO-CUPOBUHHOT 6231, CNPSAMOBAHICTIO €KCMOPTHO-IMNOPTHOT
MOAITUKM AEpXaBMW, CTAHOM PWUHKOBUX BIAHOCHH i €KOHOMIYHMMMK MpiopuTeTamMu, a TakKoX MOXAMBICTIO 3aA0BOAbHATH
CUPOBUHHI NoTPebur 3a paxyHOK BAACHUX MiHEpPaAbHWUX PECYPCiB HA OCHOBI HOBITHIX AOCAATHEHb HAYKOBO-TEXHIYHOIO Nporpecy
B rany3si CTBOPEHHS i BMPOBAAXEHHSA Mano- | 6€3BIAXOAHUX TEXHOAOTI Npu BUAOBYTKY, 36arayeHHi, nepepobui NPUpPoOAHUX i
TEXHOTEHHWX BUAIB MiHepaAbHOI cMpoBUHK. Ha npukaaai MepxaHcbkoro pyaAHoOro pavoHy, TapaciBcbkoro, MasypiBcbKkoro,
MOKPOSIAMHCBKOTO POAOBULL, PO3TASIHYTO MNEPCNEKTUBU PO3BUTKY MiHEPAAbHO-CUPOBUHHOI 6a3u PiAKICHMX MeTaAiB Ta
piAKiCHMX 3eMenb B YKpaiHi. PiaKicHi MeTaAn Ta piaAKO3eMeAbHi eAeMEHTU MICTATbCA B LUMPOKOMY CMEKTPi MPOAYKTIB, LLO
MatoTb €KOHOMIUYHe i cTpaTeriyHe 3HayeHHA. B cyyacHOMy CBiTi BOHW € NMOKa3HUKOM HaYKOBO-TEXHIYHOIMO PiBHA PO3BUTKY
KpaiHW. Bunepeaxatounin po3BUTOK PiAKICHOMETaAeBOT MPOMMUCAOBOCTI CIPOMOXHMIA AATW 3HAYHUI EKOHOMIUHWUI edEKT 3a
pPaxyHOK CKOPOUYEHHSI eHepro- i matepianoBUTpaT, 3abe3neynTu po3BUTOK FipHUYOAOBYBHOT MPOMUCAOBOCTI, 3abe3neuntu
BMXiA i3 CyyaCHOro AenpecuBHOro CTaHy OKpeMux perioHiB YkpaiHu Ta iX eKOHOMIYHMI PO3BUTOK MpoTAroM 6araTbox
AECATUAITD.

KarouoBi croBa: YKpaiHCbkui WnT, CywiaHo-TepxaHcbka 30Ha akTMBI3allii, [lepXaHCbKUI pyAHWA paiioH, Ma3ypiBCbke POAOBMULLE,
AYXXHI METacoMaTUTU, CIEHITK, CTpaTEriuyHi MaTtepiann, PIAKICHI METaAu, PiAKICHI 3€MAI, pOAOBMLLA, PO3CUMN.

INTRODUCTION Japan has adhered to the strategy of austerity and

Mineral resources and mining and industrial pro-
duction will continue to maintain their position in
the basic structure of the world economy (Cherniy-
enko, 2008, 2013; Galets’kyi and Cherniyenko,
2008; Galets’kyi et al., 2009, 2012, 2015; Gurskyi
et al.,, 2005). In the current economic conditions
particular attention is paid to rare and rare earth
metals. The range of rare earth products has more
than 400 items. High-tech modern productions de-
veloped on their basis. They are used in leading
industries and provides economic and defensive
security of any state. The largest consumers of rare
metals are USA, Japan, Western Europe, Australia.
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does not have at its disposal own rare metals raw
materials, however, has the highest rate of growth
of consumption of rare metals. In its list of «impor-
tant materials of the future» a significant part of
material involves the rare metals. Eleven rare met-
als and rare earth elements in the United States are
attributed to strategic materials: V, Be, Hf, Ge, Cd,
Nb, Sr, Ta, Te, Zr, TR. For this group of metals the US
government in 1939 launched the development of
strategic reserves. In Ukraine rare metals and rare
earth mineral resource potential is the largest in
Europe: Zr, Hf, TR, Be, Li, Nb, Ta, Sc, V, Ga, Ge, Sn,
Mo, etc. Commercially there is a manufacture of
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zirconium products. At the same time there are op-
portunities of attraction in development of ores nio-
bium, tantalum, beryllium, lithium, rare earths and
other (Cherniyenko, 2008, 2013; Galets’kyi and
Cherniyenko, 2008; Galets’kyi et al., 2012, 2015).

Comprehensive and rational use of mineral re-
sources of Ukraine to ensure stable development
of the economy, increase of rare metals and rare
earths mineral resource potential is the main goal
of the researches. Rare metals and rare earths de-
posits and ore occurrences within the Ukrainian
shield were the objects of study.

MATERIALS, METHODS AND METHODOLOGY
Complex of modern methods, including geological,
structural, metallogenic prognostic, geophysical,
geochemical, mineralogical, geological technologi-
cal, geological economic studies, was used to solve
the task. Generalization of the available factual data
of geological survey and exploration related to the
potential rare ore objects within the Ukrainian shield
was the initial stage of research. Complex geological-
structural and metallogenic analysis have been per-
formed to determine the conditions for the develop-
ment and localization of rare ores, study the deep
structure of ore bodies. Details of ores petrochemi-
cal and mineral composition were studied. Geologi-
cal and economic parameters for commercial devel-
opment of mining objects were determined. Digital
models of Mazurivka and Perzhansk deposits, pro-
viding optimal algorithm for their industrial develop-
ment, have been created on the base of geological
data. In order to make minimum impact on the en-
vironment, considering the possible geological and
environmental effects, the new terms of deposits de-
velopment have been offered.

The results of research, conducted by the In-
stitute of Geological Sciences of Ukraine with the
direct participation of the author, together with the
«Pivdenukrgeologiya», «Zhytomyr geological expedi-
tion», enterprise allowed identifying the promising
targets, among which there are unique and large
deposits. The analysis of exploration data, geologi-
cal and economic evaluation of rare metals and
rare earth potential allows us to identify priority
perspective sites for the development.

THE RESULTS AND ANALYSIS

Within the Ukrainian Shield there are three rare-met-
al districts: Northwest, Central, Near-Azov (South-
east). It is identified 22 rare-metal formations here,
formed mainly due to the Early Proterozoic mobile
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belts and the Late Proterozoic superimposed zones
of tectonic-magmatic and tectonic-metasomatic ac-
tivation, within which granitoid and alkaline mag-
matism, pegmatite and metasomatic processes
are revealed. There is highlighted a number of ore
formations in connection with ore-bearing weather-
ing crusts and placers. The complex deposits are of
great interest in connection with rare-metal gran-
ites, subalkalic granites and syenites substituted
by pegmatites and alkaline metasomatic rocks.
Almost all of them are deposits of a complex type
(Atlas, 2007; Cherniyenko, 2008, 2013; Galets’kyi
etal., 2012).

In the north-western part of the Ukrainian
Shield we have studied Perzhansk rare metal Ore
District. Its formation is associated with the node
intersection Sushchano-Perzhansk activation zone
of northeast trending and North-Ukrainian Mega-
zone ore concentration of latitudinal direction
(Galets’kyi et al., 2012; Galets’kyi and Romaniuk,
2011; Gurskyi and Chornokur, 2009; Naumenko,
2014; Romaniuk, 2013; Romaniuk and Cherniy-
enko, 2013; Vysotskyi et al., 2003).

The central part of Sushchano-Perzhansk acti-
vation zone is characterized by significant ore bear-
ing. In geological terms, it is a tectonic block with
different crystalline rocks and ore mineralization:
granite with late vein complex that has genthelvite
and fluorite mineralization; gabbroid of ilmenite,
apatite and titan magnetite mineralization; syen-
ite with rare-metal and rare-earth mineralization;
schists and quartzites of kyanite mineralization
(Galets’kyi et al., 2012, 2016; Gurskyi and Chor-
nokur, 2009; Romaniuk, 2010, 2013; Romaniuk
and Cherniyenko, 2013; Vysotskyi et al., 2003).

Rare metals mineralization is associated with
Perzhansk complex of granite and syenite of Mes-
oproterozoic age, the main petrophone of which
is Perzhansk rare-metal granites (apogranites)
(Romaniuk, 2010). These granites are related to
a new paragenetic type siderophyllite-K-feldspar-
perthitic apogranite of palengen-metasomatic gen-
esis, which is formed in a linear tectonic activation
zones. Productive rare metals mineralization of be-
ryllium, niobium, tantalum, tin, tungsten, zirconium,
lithium, rare earths associated with these granites.
The main importance is the genthelvite (genthelvite -
Zn,(BesSi,),S) form of beryllium mineralization, with
anaverage content of BeO - 0,55%, maximum BeO -
8-13%, which refers to the highest-quality ores.
Beryllium mineralization is localized in alkaline
metasomatic rocks of microcline-pertit composi-
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tion, which are located in accordance with apogran-
ites and genetically connected with them (Fig. 1)
(Galets’kyi et al., 2012, 2016; Gurskyi and Chor-
nokur, 2009; Romaniuk, 2010, 2013; Romaniuk
and Cherniyenko, 2013; Vysotskyi et al., 2003).

The emergence of ore concentrations of beryl-
lium and other trace elements is associated both
with the penetration of deep fluids, and consistent
mobilization and redistribution of the ore material
in connection with long-term and large-scale meta-
somatic processes with the active participation of
meadows and volatile components (Galets’kyi and
Romaniuk, 2011; Gurskyi and Chornokur, 2009;
Romaniuk, 2010; 2013).

Mineral composition of rocks within the Susch-
ano-Perzhansk zone is very diverse and reflects the
specific features of minerogenesis in the area. First
of all, it is a wide development of regional and lo-
cal multistage metasomatic processes related to
tectonic-magmatic and tectonic-metasomatic acti-
vation structures. There are 125 ore and accessory
minerals determined in the Sushchano-Perzhansk
zone rocks. (Romaniuk, 2010; 2013). Such wide
mineral diversity as well as presence of many gen-
erations of ore minerals (up to 3-5) and their large
concentrations evidence about the powerful ore
potential of the Perzhansk Ore District and allow at-
tribute it to the classic most productive ore areas in
the world (Galets’kyi et al., 2016; Romaniuk, 2013).

Within Sushchano-Perzhansk activation zone
we investigated and studied a number of deposits
and occurrences that form Perzhansk Ore District.
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Among them Perzhansk large-scale beryllium de-
posit was explored in detail (the only in the world
where beryllium is concentrated in genthelvite
form). Yurivske apatite-ilmenite, Sushchansk dis-
thene, Yastrebetsk zircon and rare-earth deposits
previously estimated. Under study are promising
Tsentralny fluorite occurrences; cassiterite and rare-
metal («Quarry», «Western», «<Miners») and rare-met-
al ore occurrences («East-Yastrebetsk» etc.); rare-
metal placers and weathering crusts (Galets’kyi
et al., 2012, 2016; Gurskyi and Chornokur, 2009;
Romaniuk, 2013; Romaniuk and Cherniyenko,
2013; Vysotskyi et al., 2003).

The morphology of ore bodies determines the
quarry development of Yurivsk, Sushchansk and
Yastrebetsk deposits; mine working of Perzhansk
and Central deposits. In the developing of Perzhansk
Ore Districts as a source of rare-metal, titanium
and other types of commercial products, it is ad-
visable to start with Perzhansk and Yurivsk fields,
connecting to them Yastrebetsk, Sushchansk, Cen-
tral, placer and other deposits, to extent necessary
volumes of exploration. By the comprehensive geo-
logical and economic evaluation of Perzhansk Ore
Districts it is established the possibility of the de-
velopment of highly efficient mining and processing
complex (Galets’kyi et al., 2012, 2016; Gurskyi and
Chornokur, 2009; Romaniuk, 2013; Vysotskyi et al.,
2003). Complex mineralization of Perzhansk ore
district with a big mineragenic potential provides its
development high profitability on the basis of a sin-
gle mining company. The right strategic approach in

(c)

Fig. 1. Genthelvite metasomatic. Ores from underground mine workings (Galets’kyi et al., 2012).
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the development of Perzhansk Ore District is quite
capable to provide economic development by dec-
ades according to the world experience (Galets’kyi
etal., 2012, 2016).

Within the central part of Ukrainian Shield
among the promising ore facilities are such: Tara-
sivka rutile-ilmenite-zircon deposit; Novopoltavka
complex phosphorus-rare metal-rare earth ores
deposit; Polokhivka, Stankovatka and Shevchenkiv
lithium deposits associated with Nb, Ta, Cs (Cherni-
yenko, 2013).

Tarasivka comprehensive placer (Cherniyenko,
2013; Galets’kyi et al., 2012; Gurskyi et al., 2005)
rutile-ilmenite-zirconium deposit is located in the
south western part of the Kiev region. Raw materi-
als are represented by quartz sand with an average
content of accessory minerals 2.2-2.4%. The main
industrial placer minerals: ilmenite, rutile, zircon
and leucoxene. The overburden includes various
clays and loams. The average thickness of the over-
burden is 18.5 m. The deposit by the reserves of
major components belongs to the category of the
average with prospects of growth through addition-
al exploration flanks of the field.

Tarasivka deposit is located within the cen-
tral part of the Ukrainian Shield (Galets’kyi et al.,
2012; Gurskyi et al., 2005). Crystalline rocks are
mainly Lower Proterozoic granodiorites, diorites,
migmatites and granites of Kirovohrad-Zhytomyr
complex with rare xenoliths of Archean gneiss and
amphibolites. The weathering crust of crystalline
rocks is developed everywhere, and at the average
is about 15 m. The formation of crust occurred in
Paleozoic-Cenozoic time. The sedimentary rocks of
Paleogene and Neogene are overlying the eroded
surface of the weathering crust, or directly to the
crystalline rocks. There are Buchaksky, Kyiv and
Kharkiv Paleogene series, Poltava series and Sar-
matian Neogene stage. The last are overlapped by
a thick (48 m) Quaternary formations: clay, loam,
quartz sand, forests, and soil layer. Ore-bearing
fine-grained sand of the Tarasivska deposit is con-
centrated in sediments of Novopetrivska suite of
the Poltava series that are throughout the deposit
area and contain titanium and zirconium minerals
in industrial concentrations. On the south side the
Poltava sands are eroded by the ancient bed of
Tarhan river and Ros river on the west. In the north
and east the sand of Poltava series extends beyond
the field. The thickness of deposits in this series
ranges from 0,3 to 40 m (average — 20 m). Their
occurrence is mainly subhorizontal with a decrease
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in the east and north-east (Galets’kyi et al., 2012;
Gurskyi et al., 2005).

Among the deposits of Novopetrivska suite
there are three horizons: the upper, middle and
lower. The upper horizon of the field is developed
everywhere and represented by poorly concentrat-
ed sandstones, small- and medium grained quartz
sand with the light gray or yellowish kaolin. The
thickness of sands is up to 16,9 m. The average
horizon has the same distribution and is composed
mainly of fine-grained sand of light colour with the
thickness of 0,5-30 m. The sand of this horizon is
characterized by different types of bedding - hori-
zontal, oblique and wavy. The lower horizon is found
mainly in the western and eastern parts of the field.
It is composed of gray and greenish-gray bad round-
ed quartz sand. Dark green clay of Kharkiv series
is the basis of the lower sand horizon (Galets’kyi et
al., 2012; Gurskyi et al., 2005).

Industrial concentrations of titanium and zir-
conium minerals are confined to sandy sediments
of the middle horizon. They stand in contrast as
placer (productive strata) of sublatitudinal stretch
of 25 km and width of 10-12 km. In the section the
placer is divided into two layers, which in the south-
western part of the deposit merge into the one.

The top placer layer is the main industry ore
body as it contains up to 90% of balance reserves
of metals. The thickness of the layer — 2,0-20,7 m,
the area of distribution — about 78,5 kmZ2. The over-
burden thickness - 1,5-52,4 m (average linear co-
efficient of overburden — 4,88), and for the explored
part — 16,0 m. The bottom layer is located 0,2-11
m from the top layer. Its thickness ranges from 0,1
to 8 m, average - 5.69 m, and the thickness of in-
termediate overburden — 11,0 m. The average lin-
ear coefficient of two layers overburden together is
3,3. Area of bottom layer distribution approximately
105,2 km2. The layer is mainly composed of poor
sands, classified as non-industrial. The only excep-
tion is south-eastern part, where the bottom layer
merges with the upper one. There are some of the
balance reserves here (Galets’kyi et al., 2012).

The detailed exploration in the field is completed
and calculated ore sand reserves by four versions of
board content of standard ilmenite: 16; 20; 25; 35
kg / m (according to Rutile-limenite Company, Ltd,
2009). The low thickness of the covering rocks of
the deposit provides open-pit method of the devel-
opment. Deposit development is planned to start in
the north-western part of the field due to overbur-
den minimum thickness in this part of the deposit.
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This will help the company run as fast as possible
and functioning at full capacity. According to project
thickness and deposit reserves of B + C, categories
the deposit development is expected for a period of
20 years. At the same time, C, category reserves and
inferred resources the field will be developed at least
for 30 years. The development of Tarasivka rutile-
ilmenite-zirconium deposit with building and running
of modern mining plant with the capacity of 5 million
m?® per year will provide rutile, ilmenite, leucoxene
and zircon concentrates (Galets’kyi et al., 2012).

Potential objects of Near-Azov (Southeast) region
include Mazurivka feldspar-nepheline-rare ore de-
posit, Azov zirconium-rare earth ore deposit which is
one of three largest fields in the world, and Anadolsky
and Verbovy ore occurrences (rare earth) (Cherniy-
enko, 2006, 2008, 2010, 2013; Galets’kyi et al.,
2012,). Mokroyalynka group of zircon and ilmenite
placers (Mokroyalynka deposit) is also among the
promising objects of the Azov region (Cherniyenko,
2013; Galets’kyi et al., 2012; Gurskyi et al., 2005).
We will focus only on some of them.

Mazurivka deposit is a promising source of rare
metals (niobium, tantalum, zirconium) and nephe-
line-feldspar products which production in the
country either almost absent (niobium, tantalum)
or is in insufficient amounts (nepheline-feldspar
concentrate) (Cherniyenko, 2006, 2008, 2010,
2013; Galets’kyi and Cherniyenko, 2008; Galets’ky
et al., 2009, 2012; Gurskyi et al., 2005).

The deposit is genetically linked to the Oktya-
brsky alkaline massif development. Host rocks are
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basic-ultrabasic (gabbro, gabbro-pyroxenite, pyrox-
enite) that occur in the exocontact zone, mainly in
the north and northeast of the massif. Structurally
to a depth of 600 m the deposit is a series of sub-
parallel shallow dipping ore bodies represented
by mariupolite, microcline-nepheline pegmatite,
feldspar metasomatite, rarely syenite-pegmatite.
(Cherniyenko, 2006, 2008; Galets’ky et al., 2012).

In general, 44 ore bodies, including 10 ones
within the detalization site, have been found on the
deposit. More than 93% of components reserves
are concentrated in the bodies of the first and fifth
depositions. Natural ore species percentage in the
bodies is the following: mariupolite - 54%; nephe-
line pegmatite - 24%; feldspar metasomatite -
20%; enclosing rocks and products of their chang-
es - 1,6-2% (Fig. 2). Ore bodies have been traced
over long distances, often more than 1000 m. Their
width is preferably greater than 300 m, thickness is
from 1 to 45-80 m. Ore bodies contacts with enclos-
ing rocks are clear, sharp, well visually mapped in
the core of wells (Cherniyenko, 2006, 2008, 2010).

The field is related to geological economic type
of rare metal albitite associated with nepheline sy-
enite. The main economic ore type is disseminated,
complex tantalum-niobium-zircon. Pyrochlore is the
main carrier of tantalum and niobium, and zircon is
the main carrier of zirconium.

Complex geological, laboratory and technical,
economic studies found that Mazurivka deposit
should be attributed to complex ore objects, as a
promising source of rare metals (zirconium, niobium,

Fig. 2. Nepheline syenite (a) and mariupolite (b) of Mazurivka deposit Oktyabrsky alkaline massif (Cherniyenko, 2008).
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tantalum), high quality nepheline-feldspar concen-
trates for ceramics and silicon tetrachloride for the
production of polysilicon, ferro aluminium products
and coagulants. Currently the deposit is the most
prepared object for commercial development (Atlas,
2007; Cherniyenko, 2006, 2008, 2010, 2013).

The Mokroyalynka deposit is located in the east-
board of Konksko-Yalynska depression. As a result
of exploration of zircon and ilmenite placers in 1959
by Polevaya, Baranova, Borysenko for the first time
were identified Manuyilsky, Novotatarsky Zlatous-
tivsky placers. The placer is intermittently stretching
to the west of Manuyilsky fault. The main productive
horizon is composed of sand and clay sediments of
Novopetrivska suite of Miocene - inequigranular
(fine-grained to coarse-grained, sometimes with peb-
bles) quartz sand, (rarely sandstones) with lenses
and clay layers. Almost everywhere Novopetrivska
suite deposits are covered by Neogene-Quaternary
clays and loams. Facies analysis of sediments car-
ried out by S. M. Strekozov (Strekozov, 1994) allowed
to select two zones — external and internal. The ex-
ternal zone consists of deposits of river valleys with
flat sides, floodplains, oxbow lakes and lakes. They
are confined to the explored deposits: Novotatarsky,
Manuyilsky and Zlatoustivsky. The internal zone con-
sists of coastal-marine and marine sediments with
«floating» coastline. Novotatarsky and Manuyilsky de-
posits are explored on a network of 100 x 50 m, Zla-
toustivsky - from 200 x 50 to 100 x 50 m, calculated
reserves of category C, for each of them. Productive
layers of the area are diverse-grained horizons and
coarse sand. Except quartz and clay minerals there
are ilmenite, leucoxene, zircon, monazite, barite,
magnetite, hematite, limonite, anatase, corundum,
rutile, amphibole, sphen, biotite, tourmaline, musco-
vite, garnet, apatite and pyrite present in the sand.
The distribution of zircon and ilmenite is uneven, its
industrial concentration is confined mainly to the
lower layers of sand. The highest concentrations are
in the bottom of the horizon, where the content of zir-
con is 60 kg /m3, iimenite 200 kg /m3. The average
chemical composition of zircon: Si0, — 31,3%, ZrO, -
62,6%, Ti0, — 1,0%, Fe 0, = 1,5%; HfO, — 1,2%; Ca0 -
0,9%. The chemical composition of ilmenite: TiO, —
61,3%, Fe, 0, — 31,4%, Si0, = 1,5%, MnO — 1,25%,
Nb,O, - 0,015%, Ca0 - 0,8% Mg0 - 1,9%, P,O, —
0,14%. Placer reserves are: zircon — 71 555 tons,
ilmenite — 423 500 tons (Galets’kyi et al., 2012; Gur-
skyi et al., 2005).

Neutron activation analysis carried out by V.V.
Vasilchenko (Vasilchenko et al., 1989) showed a

COLLECTION OF SCIENTIFIC WORKS OF THE IGS NAS OF UKRAINE, VOL. 9, 2016

high content of scandium in zircon of Novotatar-
sky placer (0,0123-0,02%, 0,0157% average) and
ilmenite (0,0033-0,0038%, 0,0036% average).
It allowed to calculate the forecast resources of
scandium in Novotatarsky, Manuyilsky and Zlatous-
tivsky deposits in the amount of 26,5 tons. The high
concentrations of scandium in major placer miner-
als significantly increase the commercial value of
these placers (Galets’kyi et al., 2012).

Within a band of marine sediments has been
allocated a placer area — deposits of littoral-marine
facies with the highest saturation of productive lay-
ers (sand horizons with zircon content of >2 kg /
m?2 with an average of more than 3,5 kg / m3). The
length of placer zone is 30 km, width — 12 km, the
total area is 240 km?. Within the zone the produc-
tive layers are marked, which correspond to three
hypsometric horizons: more than +150 m, interval
+149 - +131 m, and less than +130 m. It is iden-
tified 61 productive layers of lenticular, clustered
and bifurcated lenticular form within the zone. The
most common thickness is 4,0-9,0 m. The average
content of zircon is up to 5 kg / m® in 38 layers,
5-10 kg / m3 — 22 layers, more than 10 kg / m3 —
one layer. The average content of ilmenite is
20 kg / m3. The layers are grouped into ten multilay-
ered placers. An example is the multi-layered placer
8 consisting of 18 productive layers. The average
thickness of the ore layer is 4,7 m, the total average
thickness of ore layers — 59,3 m, interstratal expo-
sure (clay, clayey sands) — 22,8 m, the depth of the
ore roof layer is more than 22 m from the surface.
Average content of zircon is 5,68 kg / m?, iimenite —
38,59 kg / m3 (Galets’kyi et al., 2012).

The significance of zircon-ilmenite placers of
Mokroyalynka deposit can be enhanced by concom-
itant removal of impurity elements: scandium, haf-
nium, niobium and vanadium. It is possible to get
the other products from the light fraction of ore lay-
ers and overburden that raise profitability of these
placers development. All of the above suggests that
within the placer area of Mokroyalynka deposit the
continuation of exploration is necessary. In addi-
tion, the increased zircon contents were found in
kaolin sand in neogenic mottled clays — 0,39, 0,43
and 0,78 kg / m3. The search for placers in these
sediments were not carried out, and a detailed
study may identify coastal-marine placers of Sar-
matian or Pontian age (Galets’kyi et al., 2012).

The interest in placers of coastal marine ge-
netic type as a source of raw zircon, ilmenite and
other minerals increased because they can be de-
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veloped more quickly and at lower economic costs
compared with deposits of other genetic types. This
allows to engage in the development the relative-
ly small-scale deposits and the content of useful
components in ores will need less requirements
(Galets’kyi et al., 2012; Gurskyi et al., 2005).

CONCLUSIONS

Out of Ukraine’s economy from the crisis on the ba-
sis of restructuring can be done in the short term
based on the capacity of the state: rich labor and
natural resources, main production facilities, com-
munications and to attract investment in mineral
complex. Thus, it is extremely important to the ef-
ficient and effective use of mineral resources and
strict legislation regulating relations in the field of
mineral resources of Ukraine.

In a competitive environment, manufacturers of
rare-products that have their own sources of miner-
als have significant advantages. They are relatively
free in the formation of prices for raw materials, in-
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FEONOTr0-9KOHOMWYECKOE OE0CHOBAHUE U NEPCNEKTUBbI PA3BUTUA MUHEPAAbHO-PECYPCHOM BA3bl
PEAKUX METAAN\OB YKPAWHbI B COBPEMEHHbBIX 3KOHOMUYECKUX YCAOBUAX

COCTOsIH1E NMPOU3BOAWUTEABHBIX CHA B MMHEPAABHO-ChIPbEBOM KOMMAEKCE YKpauHbl Ha COBPEMEHHOM 3Tane ee NOAMTUYECKOTO, 3KO-
HOMMWYECKOTO W COLMANBHOIO Pa3BUTUA ONPeAENseTcs PSAOM GaKTOPOB: 0COBEHHOCTAMU MUHEPAAbHO-CbIPbEBOI 6a3bl, HanpPaBAEH-
HOCTbIO 3KCMOPTHO-MMMOPTHOM MOAUTUKM, COCTOSSHUEM PbIHOYHbIX OTHOLLEHWH, 3KOHOMUYECKUMU NPUOPUTETAMU, BOSMOXHOCTBHO YAO-
BAETBOPATb ChlPbeBbIE NOTPEOHOCTU 3a CUET COOCTBEHHBIX MUHEPAAbHbIX PECYPCOB OCHOBbIBAsCh HA HOBEMLLIMX AOCTUXEHMSAX B 0OAa-
CTU CO3AAHUA U BHEAPEHUSI MAAO- M HE30TXOAHbIX TEXHOAOTWIA NPKU A0BbIUe, oboralleHnm, nepepaboTke NPUPOAHBIX M TEXHOFEHHbIX BU-
AOB MWHeEpaAbHOro cbipbs. Ha nprmepe MepxaHCcKoro pyaAHoro paioHa, TapacoBckoro, MadypoBckoro, MOKPOSIALIHCKOTO MECTOPOX-
AEHWIA PaCCMOTPEHbI NEPCNEKTHBLI PA3BUTUSE MUHEPAAbHO-CbIPbEBOIM 6a3bl PEAKMX METAAAOB U PEAKMX 3EMEAb B YKpauHe, KoTopble
B COBPEMEHHOM MUpPE ABASIKOTCSI NMOKa3aTeneM Hay4HO-TEXHUUYECKOro YPOBHS pasBUTUA cTpaHbl. Onepexatollee pa3BUTHe peakoMe-
TaAbHOM NMPOMBILLUAEHHOCTM CNOCOBHO A@Tb CTPAHE 3HAUYUTEAbHbIM IKOHOMUYECKUI 3GDEKT 3a CUET COKPALLEHUSI SHEPTO- U MaTepua-
AO3aTpaT, cnocobCcTBOBaTbL PA3BUTUIO FOPHOAOCDLIBAOLLEN NMPOMbILIAEHHOCTH, 06ECMNEUNTb BbIXOA M3 COBPEMEHHOIO AEMPECCUBHOMO
COCTOSIHWS OTAEAbHbIX PEFMOHOB YKpauHbl U UX IKOHOMUYECKOE PA3BUTUE Ha MNPOTSKEHUU MHOMMX AECATUAETHIA.

KaroueBble croBa: YKPAUHCKUI KT, TOPHOPYAHbIV PalioH, peAKUe MeTanAbl, MECTOPOXAEHWE, POCCHIMNH.

182 3BIPHUK HAYKOBMX MPALb IHCTUTYTY FEOAOTYHUX HAYK HAH YKPAIHU, TOM 9, 2016



