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J151. BBISIBUTE M3MEHEHUs MUHEpasa B 30HE JIOKATM3aLUH 30-
JIOTO-CBUHLIOBO-LIMHKOBOI'O OPYICHEHHU.

Meroauka. [ uccie0BaHUs XJI0pUTa UCIIOIb30BAHBI
MUKPOCKOIIMYECKUH, 3JIEKTPOHHO-30HIOBBI U PEHTTEHO-
CTPYKTYPHBIA METOJIBI.

Pesyabrarel. OnpeneneHo, 4To XJIOPUTHI PYAOMPO-
siBileHnid Bania m Shute mpuHamnexar, TIaBHBIM o0Opa-
30M, K TpyNIe MHKHOXJIOPUT-OPYHCBUTHUT, YaCTHYHO —
JMa0aHTUTY M PUNMIONUTY. B HampaBieHnu joxanusa-
LIMH Opy/EHEHUs] 0OHAPYKEHO M3MEHEHHE XMMHUYECKOTO
COCTaBa XJIOPUTA — YMEHBLICHUE COAEpkKaHUs Fe U yBe-
muuenne — Si, Al Mg, Mn. OmnpeneneHa TemmnepaTypa
(dopmupoBanust XJI0puTOB 180— 280°C.

Hayynasi HoBu3Ha. BrepBrie uccienoBan cocTas U
HEKOTOpBIE CBOMCTBA XJIOPUTOB METACOMATHUYECKUX I10-
pOJ Ha PyAONPOSBIEHHUAX 30JI0Ta B Mpeaenax BpImkos-
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CKOT'O PYTHOTO TOJIs, YCTAHOBJICHO U3MCHCHHE UX XUMHU-
YECKOT0 COCTaBa B HAIIPABJICHUHU JIOKAIU3AIUH OpYyIIEHe-
HUS U TEMIIEpaTypy GOPMHPOBAHUS.

IpakTuyeckas 3Ha4MMOcTh. COCTaB XJIOPUTOB 5IB-
JISIETCS TTIOMCKOBBIM TIPH3HAKOM, KOTOPBIH MOYHO HCIIO-
JH30BATh TPU TOMUCKAX CKPBITOTO 30JI0TO-CBUHIIOBO-IIHH-
KOBOrO opyaeHeHUs. llodydeHHBIE pe3ynbTaThl MOTYT
OBITH MCTIONB30BAHBI IS CPABHEHHUS C IPYTHMHU paioHa-
MU, TJIe pacnpoCcTpaHeHa UM BO3MOYKHA 30JI0TO-CBUHIIO-
BO-IIMHKOBAasi MUHEPATU3AIHsL.
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Purpose. Reconstruction of the endogenous diamond-bearing formation stages in the geologic history of the Kirovohrad
block (Ukrainian shield) protoplatform structure development for determination of possible diamonds sedimentary reservoirs
geological age.

Methodology. Deep geological and geophysical studies of the lithosphere, the structural-tectonic analysis of the Precam-
brian basement, complex structural-formational division of geological bodies.

Findings. The Kirovohrad block of the Ukrainian shield refers to promising protoplatform diamond blocks due to locali-
zation of diamond structures and formations. It has been established that the geological and structural-tectonic preconditions
of endogenous diamond-bearing rocks formation were laid in the Early Precambrian at the stage of protoplatform regime.
They appeared on the stages of activation, which occurred from Middle Proterozoic till Paleocene in the Kirovohrad block. It
is evidenced with lithological, structural and formational features, and age characteristics of rocks which are associated with
diamond formations. Alluvial diamond concentration associated with young and modern Phanerozoic sedimentary forma-
tions have been caused by the destruction of ancient endogenous sources.

Originality. Geological, structural and epoch conditions of the Kirovohrad block diamond-bearing rocks formation have
been considered through the general background of direct evolution development of the Earth crust in the Precambrian and
Phanerozoic. Special attention is paid to the Precambrian period, because of favorable geological and structural-tectonic con-
ditions for diamond-bearing rocks formations.

Practical value. Allocation of activation and diamond-bearing rocks formation epochs allows orienting forecast metallo-
genic studies and applying a number of important control factors during the search and exploration of this type of mineraliza-
tion: geological-structural, geochronological, stratigraphic, lithological, paleogeographic. Taking into account space-time reg-
ular position of diamond-bearing formations while analyzing protoplatform structures it is possible to estimate the probability
of diamonds presence on their territory and also to predict the diamond-bearingness of territory.
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the processes of epiplatform recovery or intensive strength-
ening of tectono-magmatic activity in regions that have com-
pleted their development. Activation expressed in Germany-
type structural-tectonic rearrangement of rigid consolidated
structures (development of deep faults regional zones, near-

Statement of the problem. The term “activation”, ac-
cepted by geologists since the mid-twentieth century, means
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fault troughs, superimposed depressions, arch-block dis-
placements) and large-scale multiple magmatism. Stable re-
gions, in which such new tectono-magmatic processes held
after a long period of tectonic quiescence, belong to areas
(zones) of tectono-magmatic activation (TMA).

Analysis of recent researches. Independent determina-
tion of the TMA areas as the third (except platforms and geo-
synclines) type of the Earth tectonic structures first made by
V.A. Obruchev in the early twentieth century and developed
by G.F. Mirchink in 1940. Further the problem of TMA was
developed by such scientists as V.V. Bilousov, K.V. Bohol-
yepov, Chen Goda, V.Yu. Hain, M.P. Heraskov, K.D. Kar-
pova, V.L. Masaitis, M.S. Nahibina, M.I. Nikolayev,
Ye.V. Pavlovskyi, Yu.M. Pushcharovskyi, S.S. Schultz,
M.S. Shatskyi, Yu.M. Sheinman, O.L. Yanshyn et al. Metal-
logeny of TMA areas is described in the scientific works of
T.V. Bilibina, D.Yo. Horshevskyi, P.M. Hrenov, M.I. Itsyk-
son, V.I. Kazanskyi, Yu.V. Komarov, V.M. Kozerenko,
K.O. Radkevych, O.D. Shchehlov et al. In Ukraine, the prob-
lem of TMA and allocation of intensive mineralization peri-
ods has been developed by Ya.M. Byelyevtsev, O.0. Ho-
izhevskyi, H.I. Kalyayev, V.V. Naumenko, M.P. Semenen-
ko, V.O. Shumlyanskyi, V.I. Skarzhynskyi, I.S. Usenko et al.
The basis of most of these concepts is the idea of the direc-
tion and irreversibility of the lithosphere development.

Unsolved part of the problem and state the goal. No-
wadays exist single and different informative geological and
tectonic data about the existence of uneven TMA processes
and related with it diamond bearingness overall in the Ukra-
inian shield (USH) and in the Kirovohrad block. That is why
it is necessary to use historical and geological approach in
order to analyze relationships between tectonic and magmat-
ic structures, deposition, endo- and exogenous diamond for-
mation. We consider on geological-structural conditions and
the age of diamond-bearing formations in the Kirovohrad
block on the general background of direct evolution develop-
ment of the Earth crust in the Precambrian and the Phanero-
zoic [1]. Special attention is paid to the Precambrian time, be-
cause there were favorable geological and structural-tectonic
conditions for the diamond-bearing rocks formation.

The main material. According to the views of Ye.V.Pa-
vlovskyi, initially there was a kind of the lithosphere tectonic
regime which was different from that in geosynclines and
platforms. The scientist identified that there were two stages
of ancient platforms sialic shell formation in the Early Pre-
cambrian. The first one was the Archean, that was nuclear
due to the long and powerful outflows of spilite lava and the
subsequent accumulation of greywacke in sedimentation ba-
sins. Later, isolated centres of intensive processes of meta-
morphism, migmatization and basalt crust granitization were
formed there. The Archean metamorphic rocks of the lower
structural stage of the Kirovohrad block is the example of the
nuclear complex. The upper age limit of this stage is Arche-
an and Proterozoic boundary — 2600100 m yrs.

On the second Early Proterozoic stage, after granitiza-
tion of nuclear complex, the relatively thin sialic shell ac-
quired ri-gidity and was cracked by deep faults. Its intense
depression in the Early Proterozoic led to the accumulation
of thick (5-7 km) effusive-sedimentary clastic deposits —
the products of granitizated nuclear complex and basic
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volcanic rocks erosion. Consolidation of protoplatform re-
gime in the rigid parts of the USH crust occurred about 2.0
billion years ago.

Protoplatform structures differ from typical platforms by
relatively low rigidity, high permeability and development of
large isolated granitoid massifs of 2100-2000 m yrs. old (No-
voukrainskyi, etc.) which deformed weakly metamorphosed
protocover. All these specific features of epi-Archean “stable
structures” give reason to attribute them to protoplatforms.
Their development began in the Archean—Early Proterozoic
and continued till the Middle Proterozoic (1800+100 m yrs).
Examples of such structure of protocover are Inhulo-Ingu-
letska (Kirovohrad block) and Teterivska (Volynskyi block)
series.

At the beginning of the Middle Proterozoic (1900100 m
yrs) platform conditions dominated. However, on the bound-
ary of 1800-1700 m yrs., qualitatively new development of
protoplatform began with the formation of structures of such
protoactivation areas. V.A. Kryuchenko distinguished (on
geological and geophysical data) large-size region of proto-
activation in the central part of the Kirovohrad block. In deep
structure it is expressed as latitudinal zone (width of more
than 100 km) of crustal thickening (up to 44-46 km) with in-
tensive block structure. This is the regional structure of the
deep-laid (formed during Middle Proterozoic), transverse to
the strike of folded forms. Lengthy and repeated tectono-
magmatic processes happened in it, they were accompanied
with fault-block tectonics, volume fracture without apprecia-
ble displacement, intense hydrothermal-metasomatic activi-
ties and dyke formation.

Latitudinal structural transverse zone of protoactivation
with abnormal structure of the crust is probably corresponds
to transverse ore-concentrated Central-Ukrainian megazone
of activation that was allocated by L.S. Haletskyi [2].

V.0. Krupennikov allocated such concordant zone. Ac-
cording to geological and geophysical data, Kanivsko-
Novouktainska deep protozone forms meridional tract width
of 80-120 km and length of over 300 km; it crosses the Ukra-
inian shield from the North to the South and is traced further
under deposits of the sedimentary cover. Protozone is con-
trolled by Korsun-Novomyrhorodskyi and Novoukrainskyi
granite massifs, bodies of gabbro-pyroxenites, regional lon-
gitudinal faults and tectonic seams systems (Fig. 1). The
deep structure of the zone is expressed by thickening of the
Earth crust (up to 40-45 km), sharp increased thickness (15—
18 km), a high degree of stratification and vertical crushing of
granite layer, as well as some variations in the depth of the
Moho surface (3-5 km). Protozone is characterized by signif-
icant duration of development (more than 2.0 billion years),
multiple stages of tectono-magmatic processes of mantle ge-
nesis, evolution of endogenous activity and considerable
variety of ore formations. That is why these facts allow
V.A. Krupennikov consider Kanivsko-Novouktainska proto-
zone of activation as the ore-concentrated structure of the
transcontinental lineament Baltic shield—East Africa frag-
ment.

Regions (zones) of activation have been developing
during all the Phanerozoic and actively influenced on the
structure and ore-bearingness of younger tectonic, magmatic
and sedimentary formations of the Late Proterozoic, the
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Paleozoic, and the Mesozoic-Cenozoic age. In the Middle
Proterozoic there were structures of stretching and decom-
pression of the mantle and crust. Due to thinning Earth crust
and consequently lowering the density, in comparison with
neighboring areas, isostatical balance of seal was broken.
This led to compensatory uplift of the Moho surface; lifting
of the asthenospheric layer surface in the form of proto-

asthenolith and formation of deep faults; income of great
mass of pyrolith from the mantle; generation of intermediate
chambers of the basic-ultrabasic composition at different
crust levels and intense heat flow (3040 mWt/m?). All this
has led to increased mantle permeability of protoplatform
and therefore the formation of endogenous diamond-bearing
rocks.
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Fig. 1. Zones of TMA and uneven-aged existences of endogenous diamond-bearing formations in the structure of protoplat-
form Kirovohrad block (Ukrainian shield):1 — blocks of Archean protobasement in the protoplatform marginal parts; 2
— Lower Proterozoic stratified gneiss complexes of protocover (Inhulo-Inhuletska series); 3 — granite massifs of No-
voukrainskyi (a) and Kirovohradskyi (b) complexes,; 4 — gabbro-anorthosites (a) and rapakivi-granites (b) of Korsun-
Novomyrhorodskyi massif; 5 — inter-blocks Kryvorizkyi trough of Lower Proterozoic age; 6 — belts and fields of basic
and ultrabasic dykes; 7 — inter-blocks (a) and in-blocks (b) faults;, 8 — the ratio of structural-longitudinal Kanivsko-
Novoukrainska (a) and structural-cross (b) zones of Proterozoic activation; 9 — uneven-aged existences of endogenous
diamond-bearing formations which have been formed within three eras of TMA: a — PR, ; (I — Lelekivskyi and
Shchorsivskyi, 2 — Ruskopolyanskyi, 3 — Pavlivskyi, 4 — Klyntsivskyi), b — PZ,_; (5 — Rodionivskyi, 6 — Ternivskyi, 7 — Ri-
vnenskyi), ¢ — MZ-KZ (8 — Hruzkyi, Lisovyi and Osytnyazkyi, 9 — Subottsivskyi, 10 — Zelenohajskyi); 10 — northern and

southern contours of Kirovohradskyi block
According to Yu. Fedoryshyn [3], such powerful manife-

stations of the upper mantle activation under the protoplat-
form indicate the completeness of the lithosphere develop-
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ment; they characterize the high degree of maturity (the po-
tassium content) and are the important petrologic prerequisite
of its potential endogenous diamond-bearingness. This ex-
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presses in significant thickness (>180-250 km) and depletion
of lithosphere and in leucocratic composition of the Kirovo-
hrad block Earth's crust.

The formation of these areas is associated with the medi-
um — Late Proterozoic activation epoch that is manifested as
a single logical overlay displays tectonics and magmatism
and covered the period of time from 1900+100 to 1650+
+50 m yrs. However, it often continued till the Late Prote-
rozoic (1370-1000 m yrs) due to the considerably stretched
in time repeated updates of jointing and due to basic and ul-
trabasic dikes intrusion.

During the Middle-Proterozoic epoch, the nuclear base-
ment was broken up by faults, the blocks moved in it. All
these were accompanied with the intrusions of ultrabasic, ba-
sic, alkaline and acid rocks, by the deposition of powerful
terrigenous deposits in terms of contrasting dissected topog-
raphy and by multiple polyfacial progressive and regressive
dislocation metamorphism (green schist to amphibolite faci-
es) with local manifestations of theomorphism and palingen-
esis. This situation is typical for areas of TMA, so appropri-
ately this epoch in the protoplatform development is charac-
terized (after V.I. Kazansky) as the epoch of protoactivation.

In the Kirovohrad protoplatform the protoactivation is re-
flected by the introduction of gabbro-anorthosites (with iron-
titanium-apatite mineralization) and rapakivi granites (Li, Rb,
Cs, Be, Re, Sc, Y, TR, Fe, F) of Korsun-Novomyrhorodskyi plu-
ton (1750+5 m yrs), also the powerful tectono-metasomatic
zones with microbreccia, diaphtoric rocks, blastomilonites,
cataclasites and U-bearing albitites (1900-1800 m yrs) for-
mation. In such dynamic environment of protoplatform acti-
vation, some of the oldest dykes of non-diamond-bearing
kimberlites, Lelekivska and Shchorsivska, intruded (1900
1850 m yrs) as well as probably other fracture intrusions of
Kirovohrad volcanic centre at the junction of deep faults [4].
Together with them, there are explosive breccias of moder-
ately alkaline composition with mantle material admixture.
They compose the dikes and stock-like bodies, that compli-
cate the wings of granite-gneiss domes — Krynychevatskyi,
Lypnyazkyi, etc. Breccias are expressionless, as are shaded
with dynamometamorphism, foliation and metasomatism.
Concordant lenticular bodies of diamondiferous eclogite-like
rocks (Pavlovskyi and Klyntsivskyi manifestations) have
been also discovered in separate places of deep faults. The
high-temperature Fe-Ca-Mg metasomatism together with dy-
namometamorphism participated in their formation.

Protoplatform magmatism ended during Late Proterozoic
epoch, which means the transition to platform regime of geo-
lo-gical development. It is marked by the intensification of
the north-west and latitudinal faults, in which powerful eche-
lons of basic and ultrabasic dikes intruded (Znamyansko-
Ustynivske field). Dykes of the Kirovohrad block occur in
tectonic zones in the form of extended belts or fields, that in-
tersect the Precambrian basement. They are represented by
diabases, diabase porphyrites, picrites, micaceous picrites,
lamprophyres and sill-like bodies of pseudoleucitic lamproite
(1370-1330 m yrs) in endocontact of Korsun-Novomyr-
horodskyi pluton. They did not suffer orogenic deformations
and regional metamorphism. Explosive volcanic rocks of
similar composition are associated with jointy intrusions; this
confirmed by their morphological features in the form of
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bulges and by the presence of isometric geophysical anoma-
lies over them. Sometimes the dyke rocks are of cenotypal
mode, but the majority of them have suffered of local post-
magmatic hydrothermal alterations (propylitization). Due to
geological and isotopic data, L.G. Bernadska and others dis-
tinguish three stages of dyke intrusion: 1) older than 1700 m
yrs; 2) 15001200 m yrs; 3) younger than 1200 m yrs. The
youngest are the dikes of diabase porphyrite and veins of
quartz por-phyry (1130-1100 m yrs). Late Proterozoic TMA
was noticeable in the peripheral parts of the Ukrainian shield
(Sushchano-Perzhanska zone, etc.).

Display of the Lower Precambrian endogenous diamond-
bearing formations is very rare, due to erosional truncation
and burial under overlaping sediments, although there are da-
ta about their formation at the stage of the ancient platforms
basement formation. Such assumptions are based on known
diamonds placers in terrigenic collectors of Lower Precam-
brian formations Witwatersrand and Tarkwa in Africa (2200
m yrs) and Birim in Ghana (over 2000 m yrs). This includes
also metaconglomerate-sandstone-shale formation (Ske-
liuvatska suite) in Kryvorizkyi with gold, uranium and dia-
monds (probably redeposited). In the Lower Proterozoic de-
posits of Kryvorizka series apovolcanogenic rocks of linear
type (metabasites of Novokryvorizka suite) are known as
well as dyke- and layer-like bodies of talc-carbonate altered
rocks, talc and talc-actinolite composition.

Nowadays it is known such poorly diamondiferous igne-
ous rocks in the world, such as: Upper Archean (2.67 billion
years) calc-alkali lamprophyres in the Wawa subprovince
(Canada), Lower Proterozoic (2.1 billion years) metakoma-
tiite breccias in the greenstone belt Dacin (Guyana), kimber-
lites and ultramafic lamprophyres (> 2.050 billion years) in
kraton Yilgarn in Western Australia, lamproites of Mriya-pi-
pe in the West Peri-Azov region (1950440 m yrs) and Kosto-
muksha in Karelia (1230+5 m yrs). There are also single in-
dustrial diamondiferous kimberlite and lamproite pipes:
Premier in South Africa (17504100 m yrs), Argyle in Austral-
ia (1147-1100) and Maghavan in India (1067 m yrs).

The Kirovohrad block, like the rest of USH, since the end
of the Late Proterozoic and during the Paleozoic, targeted
mainly from epeirogenic movements and periodically shal-
low sedimentary strata in the form of the platform cover
overlap. The crystalline basement was slowly descending,
and weak low-amplitude block displacements along faults
were offset with deposits of different thickness. Sometimes,
however, the tectonic regime on the shield changed dramati-
cally, and the shield moved to a qualitatively new position
due to TMA.

The Medium-Late Palaeozoic epoch of activation is as-
sociated with Hercynic tectogenesis; and covers the time
from 406+2 till 250+10 m yrs. It could be compared with Her-
cynides of Dobrogea and poor orogenesis and magmatism in
Donbas. Activation has been connected with the resumption
of faults due to lifting of the shield and the formation of the
Dnieper-Donets basin. A.I. Vorobey mapped in the central
part of the Kirovohrad block the porphyric complex of De-
vonian-Early Permian stage, represented with dikes of sye-
nite-porphyry, vogesite, minetta, quartz porphyry, rhyodacite
breccia that cut the granites of Novoukrainskyi massif. Ac-
cording to F.Yo. Kotlovska, the absolute age of microdiabas-
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es is 340-300 m yrs, of syenite-porphyry — 300-270 m yrs. Hy-
pabyssal rocks are propylitized, often contain impregnations
of native copper, cassiterite, fluorite, barite, cinnabar, etc. Di-
amond-bearing minetta, which belongs to a group of alkaline
lamprophyres, forms cross cutting dykes, small stocks and
pipe-like body near the village of Rivne. The absolute age of
this minetta is 406-260 m yrs.

The most interesting, from the point of view of explosive
structures formation and probable genetic relationship with
diamond content, is Western-Ingulets zone [5]. Dykes and
pipes of kimberlite-like rocks are controlled here by deep
faults: submeridional Western-Ingulets, Kryvorizko-Kre-
menchutskyi and sublatitudinal Devladivskyi. Eruptive brec-
cias of ultrabasic composition and kimberlite-like rocks near
Kryvyi Rih formed Ternivska pipes and dykes at the inter-
section of Devladivskyi and Kryvorizko-Kremenchutskyi
deep faults. Breccias intensively altered by hydrothermal
processes, such as: silicification, carbonatization, serpentini-
zation, chloritization, sericitization, opacitization, hisingeriti-
zation. The absolute age of the volcanic rocks is 400-250 m
yrs. that corresponds to Devonian—Permian epoch. Potential-
ly diamond-bearing pipe bodies and dykes have been map-
ped in Rodionivskyi display near Karachunivske reservoir;
they also are marked by the geophysical data in Zlatopilska
and Myrolyubivska areas. Same age of Ternivska pipe and
volcanic rocks in Eastern Azov region allows you to connect
the TMA in the Western-Ingulets zone with Late Paleozoic
epoch of Dnieper-Donets depression development. Hercyni-
an epoch of TMA has been manifested mainly on the slopes
of the Ukrainian shield, in Southern Donbas and Dnieper-
Donets depression. It involves the introduction of diamondif-
erous kimberlites in the Arkhangelsk region of Russia,
Zhlobynske field in Belarus and the most productive kimber-
litic magmatism in Yakutia.

In the Mesozoic-Cenozoic, when the continental coal-
bearing strata deposited in the central part of USH, block mo-
vements of the Earth crust and rather peculiar magmatism
updated once again. They were accompanied with a strict te-
ctonic reorganization, the occurrence of new faults and reac-
tivation of the ancient ones. In this regard, the large area of
the central type Alpine volcanism in the Eastern exocontact
of Korsun-Novomyrhorodskyi pluton (northern and central
parts of the Kirovohrad block, the basin of the Tyasmyn-ri-
ver) was formed; it is one of the special forms of a young
platform activation. According to A.Ya. Radzivil et al, a
modern area of Alpine volcanism covers an area of 8 thou-
sand square kilometres, but its preliminary area could reach
15-16 thousand square kilometres (due to post-Paleogenic
erosion).

During Mesozoic-Cenozoic epoch of activation, tectonics
and magmatism were synchronous to the Cimmerian (Early
Alpine) phase in the Caucasus-Crimean region. A.Ya. Rad-
zivil and Yu.A. Kudelya mark that alpine structure of the
first order is the Middle Dnieper tectono-magmatic structure
with a diameter of about 130 km in the north part of the
block.

During the Jurassic-Early Cretaceous epoch special ring
subsidence structures have been formed which were filled
with acid volcanites: amygdaloidal lavas, injections of tuffi-
zites, eruptive breccias. Lavas and clastolavas have been
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found at the bottom of the Bovtyska and Rotmystrivska vol-
cano-tectonic depressions sections in the form of the first,
Pre-Cenomanian phase of volcanism. Lavas by composition
belong to quartz dacite, rhyodacite, rhyolite, tracydacite,
trachyandesite, quartz trachyte and felsite. The absolute age
of the rocks is 177-75 m yrs. Effusive rocks deposited under
the Low-Cretaceous sediments, they suffered from low-tem-
perature hydrothermal alterations with which dispersed sul-
phide mineralization (chalcopyrite, sphalerite, galena, etc.)
associates. The duration of volcanic and associated ore pro-
cess, according to the radiological data, overall varies from
178 to 54 m yrs.

During the second, Late Cretaceous-Early Paleocene
epoch, volcanogenic-sedimentary deposits (clay-fine-clastic
breccia with layers of tuffs and tuffites) of coastal and shal-
low marine facies (Raihorodska suite) have been formed
synchronously with explosive-clastic vent funnel bodies
which are mapped in the Middle Dnieper ring structure. Rai-
horodski breccias we interpret as products of planar maar
volcanism. Vent funnels were formed as the result of base-
ment blocks subsidence due to explosions of alkali-ultrabasic
magma during the final phase of the Mesozoic-Cenozoic
TMA. They are close to isometric structures ranging in size
from 150 m to 1.5 km; they display in the relief of crystalline
basement as depressions of pipe-like form. The pipes are
composed of boulders and blocks of crystalline rocks and au-
tolithic tuff breccia of alkaline-ultrabasic composition with
clay cement. Cenomanian and Danian-Paleocene microfauna
of foraminifer and pelecypod have been identified in marine
sediments of the Rotmystrivska depression upper section.
Pipe-like bodies are localized in the south-eastern endocon-
tact of Korsun-Novomyrhorodskyi pluton, they are con-
trolled by fault zones. This is shown, for example, in chain
distribution of the pipes (Gruzka, Lisova, Osytnyazka) along
Zakharivskyi fault of the north-east strike. The position of
separate bodies could point faults intersection.

Numerous kimberlite pipes of the Fort & la Corne (Sas-
katchewan, Canada) are the example of such kimberlite-
lamproite volcanism [6]. Kimberlite pipes are spread here
on the area of 1350 km® (45x30 km, one tube at ~ 32 km?).
Crater parts of the most tubes have been weakly eroded;
their size on the plan is 500-1300 m. They were formed as
the result of explosions and subsequent deposition of only a
small number of volcanoclastic material, the rest of material
is scattered outside of crater zone. The craters contain lapilli,
ash, crystalloclasts of olivine, as well as boulders and blocks
of host Precambrian basement rocks. Cementing ground-
mass including volcanic glass is intensively altered (clay +
serpentine + carbonate + iron hydroxides). The eruptions
occurred on the continent, but later the craters were filled
with water.

During Mesozoic-Cenozoic the formation of Konsko-
Yalynska superimposed depression in Peri-Azov region and
intrusive magmatism in the Crimea were connected with the
activation of faults and block movements. Obolonska de-
pression of the Jurassic age is known in the northern near-
slope part of the Kirovohrad block as well as Bovtyska and
Rotmystrivska depressions of Lower Cretaceous age. The
most of diamondiferous pipes in Africa are of Cretaceous
age (younger than 90 m yrs), kimberlites of the central part of
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the Slave block in Canada are Cretaceous-Palaeogene (74.0—
47.0 m yrs). Junior endogenous sources of diamonds in Kiro-
vohrad block are still unknown, although there is the young-
est in the world (Miocene) lamproitic pipe Ellendale (18 m
yrs) in Western Australia.

The conclusions. The author identified three epochs of
TMA and connected formation of diamond bearing rocks
(Table 1): Middle-Late Proterozoic (1900-1000 m yrs), Mid-
dle-Late Paleozoic (406-250) and the Mesozoic-Cenozoic
(178-54 m yrs). They are most noticeable in transverse latitu-
dinal and longitudinal submeridional (in respect to structures
plan) zones of activation and in marginal parts of the Kiro-
vohrad block. Precambrian stages are endemic for central
part in the areas of ptorozones intersection, Paleozoic stages
are endemic for the central and marginal eastern parts (West-
ern-Ingulets zone), and the Mesozoic-Cenozoic is endemic
for the central and northern parts of Raihorodska suite vol-
canogenic-sedimentary deposits distribution. During Prote-
rozoic and Mesozoic-Cenozoic epochs, the processes of acti-
vation were independent; the Palaeozoic epoch, probably, is
associated with the formation of the border Dnieper-Donets
depression (according to A.D. Shcheglov).

Associated with TMA endogenous processes not only
contributed to the development of diverse mineralization in
the crystalline basement, but also influenced on the redistri-
bution of their initial concentrations in the sedimentary cov-
er. As a result, soluble and mobile compounds accumulated
in zones of hypergenesis and sedimentogenesis and sustaina-
ble minerals in placers. Therefore, space-time evolution de-
velopment of the Kirovohrad block was accompanied with
the processes of crust formation and the formation of placers,
especially in connection with the formation of the shield se-
dimentary cover during Mesozoic-Cenozoic. The placers of
ilmenite, apatite, zircon, monazite, gold and diamonds have
been formed in terms of regressive coastal marine and conti-
nental phases of paleogeographic rhythms. Such placers, es-
pecially diamondiferous and potentially diamondiferous, in
the Kirovohrad block cover were intensively formed during
the Mid-Jurassic, Early Cretaceous, Middle Eocene, Oligo-
cene, Miocene, Pliocene, and Quaternary stages (Table 2,
Fig. 2). They are associated with clastic and psephytic depo-
sits of local accumulation basins, which have been formed
due to the difference of the blocks displacement amplitudes
during the TMA.

(e ]+ s (N » ) « (] s [ e 247 |

|8 [om]e

Fig. 2. Age lithologic-structural elements of diamond-bearing placers localization in the central part of the Ukrainian
shield. Lower structural stage (Precambrian crystalline basement): 1 — Proterozoic (Inhulo-Inhuletskyi) complex of
metamorphic rocks (gneisses, crystalline schists, granite-gneisses, granites; 2 — belts and fields of basic and ultrabasic
dykes. Upper structural stage (Mesozoic-Cenozoic sedimentary cover): 3 — speckled clays and quartz sands (T); 4 — Ju-
rassic deposits: a — clays, limestones, inequigranular coaly sands, sandstones, conglomerates (J,b+bt), b — clays, marls,
limestones with siderite intercalation (J>k); 5 — Cretaceous deposits: a — gravelly sands, coaly clays, conglomerates
(K;); b — glauconitic sands, tripoli, opoka, organogenous limestones, marls (K); 6 — the limits of Poltavski deposits
spread (P;s—Npl) — fine-grained quartz sands with intercalations of coaly clays, sandstones and secondary kaolin; 7 —
regions of diamond-bearing placers localization in Poltavskyi sands; 8 — the limits of Baltski deposits spread (N,.,bl) —
clays without carbonates and with intercalations of close-grained quartz sands, shingles, sandstones; 9 — endogenous
diamond-bearing formations according to the author — magmatic (a) and metamorphogenetic (b)
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Table 1
Stages of Endogenous Diamond-Bearing Formations Development
in Connection with TMA of Kirovohradskyi Block
i Geochemi-
Stages of Di-
g T f haracter, A . . . 1 Fea-
2 amond- ypes o c aracter, /A5 Connection with Ac- Display cat bea
= . Diamond- and Specific Places . . tures of As-
ER Bearing For- - . tivation Processes of of Associated .
5 mations De- Bearing of Diamond Related Structures Magmatism sociated
< Formations Bearingness & Minerali-
velopment sation
B Pipe-like bodies of Konksko-Yalynska de- . .
<] - -
S Late Creta lamproite-like rocks of | pression (Azov region), Vol.c anites of gndeSIte .
S~ ceous— P . dacite and dacite com- Solid
) Hruzskyi, Lisovyi, Bovtyska and Rotmys- . . .
O g Palaeocene . . . position, trachydacites bitumen
=" 1 Lamproitic Osytnyazkyi, Zeleno- trivska volcano-
2= Kr—P, AT . . . . of Bovtyska and Rot- (anthraxo-
SN L hajskyi, Subottsivskyi tectonic depressions . . .
N (178-54 million . mystrivska depressions lite)
% cars) and other manifesta- (central part of the (178-54 million years)
S Y tions Ukrainian shield) y
Porphyric dyke com-
o Dykes, stocks and pipe plex of syenite-
'é of minettes of Rivnen- porphyry, quartz-
5 skyi manifestation Dnieper-Donets de- porphyry, vogesite,
7‘3 5 Devonian— Lampro- (406—260 million pression, Donbas, Do- minetta, rhyolite-dacite
’:; g Permian D-P h pi years); pipes of kim- brudzha, Scythian plat- | breccia of the Kiro- W, Mo, Li,
3 % (406250 mil- Kjrrilb);rrlci tic berlite-like rocks of form, Illinetska volca- vohrad block central Be, Sn
N <) lion years) Rodionivskyi and no-tectonic depression part (340-270 million
g Ternivskyi (400-250 (Middle Buh region) years), dykes and pipe-
= million years) manifes- like bodies of West-
tations Inhuletska zone and
others
Dykes of diabases,
lamprophyres, picrites
Lamproitic sills of of Znamyansko-
Ruskopolyanskyi man- Ustynivske field
ifestation (1370-1330 Superposed (19001100 million
million years); kimber- | Ovrutska depression years), gabbro, anor-
o Middle-Late Lamproitic litic dykes of Lele- and Sushchano- thosites and rapakivi Piezoquartz
Q Proterozoic Kimberlitic | kivskyi and Perzhanska fractured granites of Korsyn- Ti CSL W ?
g PR3 Metamorphic | Shchorsivskyi manifes- | zone (Volynski block), | Novomyrhorodskyi M(; Liv Be’
I (1 900-1 100 of eclogite- tations (19001850 linear pluton (1750+5 million Sn %R ’CaI:“
&~ million years) like rocks million years); lenticu- | tectono-metasomatic years), trachytoid gran- ro ?
lar bodies of Pavlivskyi | zones of ites of Novoukrainskyi
and Klyntsivskyi mani- | Kirovohradski block massif and porphyry
festations of metamor- granites of Kirovohrad-
phogenic diamonds skyi, Voznesenskyi,
Chyhyrynskyi and oth-
er massifs
Table 2
Age lithologic-structural features of exogenous diamond-bearing formations in connection with TMA
of the Kirovohradskyi block
Stages of
diamond- . Associa- .

. . t The t f . . . A f dia-
bearing Geological-structural and SZ?;EZ?};_W diZmy(fxf d? Lithologic features tions of mrgﬁ(siolil;
for- paleogeographical condi- X . of diamond-bearing | accompa- pras

. . . bearing bearing for- . . concentrations
mations tions of localization . : rocks composition nying S
formation mation . distribution
develop- minerals
ment
1 2 3 4 5 6 7
Inequigranular sands,
Valleys and interfluves of silts with lenses and Ilmenite, Basins of rivers
N2O modern rivers covered by Continental Terrigenous al- | interbeds of clays, in zircon, Inhul, Inhulets,
z blanket of heterofacial Qua- sandy-clay luvial lower part — shingles, monazite Ros, Tyasmyn,
ternary deposits sometimes sands with etc. Synyuha
quartz and chert gravel
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Table 2 (continuatuon)

1 2 3 4 5 6 7
Stages of .
diamond- . Sedimentary The type of . . Assoc1a- Areas of dia-
. Geological-structural and . . Lithologic features tions of
bearing . . diamond- diamond- . . mond placer
. paleogeographical condi- . . of diamond-bearing | accompa- .
formations . o bearing for- bearing for- .. . concentrations
tions of localization ; : rocks composition nying o
develop- mation mation . distribution
minerals
ment
Inequigranular sands,
Valleys and interfluves of silts with lenses and IImenite, Basins of rivers
N2O modern rivers covered by Continental Terrigenous al- | interbeds of clays, in zircon, Inhul, Inhulets,
2 blanket of heterofacial Qua- sandy-clay luvial lower part — shingles, monazite Ros, Tyasmyn,
ternary deposits sometimes sands with ete. Synyuha
quartz and chert gravel
Erosional depressions in the
south-western part of the
leCk southern slope and in Gritstones, shingles, Ilmenite, .
adjacent western part, filled . Basin of
; . Shallow . poorly sorted coarse-, rutile, .
with a complex of various fa- Terrigenous del- . . Synyuha-river
Nyl . . . sandy-clayey- . medium- and fine- zircon, :
cies type ancient deltaic de- . taic . . . (Middle Buh
. . limestone grained sands, silts, monazite, .
posits — alluvial (channel and clavs one region)
floodplain), fluvio-marsh, 4 pyrop
coastal, lagoon and coastal
dunes
Accumulative lowlands in the Fine- and medium- Hme?‘“e’ Basins of Tya-
. rutile, .
north and north-eastern near- Terricenous grained quartz sands; zircon smyn-river and
P-Npl slope parts of the block, com- Pelagic sandy & fine-grained kaolinite . of Inhulets-river
coastal kyanite, .
posed of coastal and lagoon sands, secondary sandy o : head (Middle
. . sillimanite, R .
sediments kaolin . Dnieper region)
staurolite
Paleovalleys and accumula- . . Kaniv-
. . Inequigranular sands Ilmenite, .
tive depressions of the block, . . . Zvenyhorodskyi
. Continental . with pebbles, gravel rutile, .
. its related near-slope parts, . Terrigenous al- e . region of
Pob¢ . . coal-bearing . and boulders; silts, zircon, >
filled by alluvial (fluvial and . luvial . Hnylyj Tashlyk-
. . . terrigenous sandy clays, secondary monazite, . .
floodplain) terrigenous sedi- Kaolin rope che river basin, In-
ments pyrop ’ hul-river head
Kaniv-
Paleovalleys and depressions Gritstone, shingles, I Imenite, Zve_nyhorodskyl
. ] zircon, apa- | region of Ros-
in the central and also in the . gravelly, coarse- and . . . . .
Continental < . tite, cassit- river basin, Smi-
north-western and south- . . inequigranular poorly . L0
Ka—al bauxite- and Terrigenous al- . erite, mona- | lyanskyi region
western near-slope parts and . . sorted and kaolinizated .
(sm+vr) . coal-bearing luvial ) zite, baux- of Tyasmyn-
in the slopes of the block, . sands; secondary kao- . . L
. terrigenous ; oo ites and river basin, in-
filled by (fluvial and flood- lin, bauxite-like rocks .
lain) terrigenous sediments and bauxites bauxitic terfluve of South
P rocks Buh and In-
hulets
Boulder-pebble rocks, Kaniv-
Zvenyhorodskyi
. gravel-pebble con- . :
Paleovalleys in the north- . IImenite, region of the
. . glomerates and brecci- . .
eastern slope and in near- Continental Terrigenous al- | as. shineles. eritstones pyrope, Cr- | Ros-river basin,
J.b+bt slope part of the block, filled coal-bearing gen i £les, g1 ’ spinellids, basins of rivers
. . . luvial gravelly, coarse- and .
by alluvial (fluvial and flood- terrigenous : . ) zircon, ru- | Zolotonosha and
. . . inequigranular sands; -
plain) terrigenous sediments . tile, gold Sula, down-
secondary kaolin,
stream of Psel-
sandy clays .
river
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Merta. PexkoHCTpyKIlis eTamniB (popMyBaHHS €HIOTEHHUX
aIMa30HOCHMX (OpMaIlii YIpOJOBXK TeOJOTIYHOI icTOpii
PO3BUTKY NpoToIuiaTGopMHOi cTpykTypu KipoBorpasicbko-
ro Oyoka YKpaiHCBKOTO MIUTa JUIsi BU3HAYEHHS Ie0JIOTIHO-
TO BIKY BIPOTIZIHMX OCJIOBHX KOJIEKTOPIB aJIMas3iB.

Metomuka. [uOMHHI reooro-reodi3uyHi JOCiIKEH-
HsI JTITOC(EPH, CTPYKTYPHO-TEKTOHIYHHI aHaII3 JOKeMOpii-
CBHKOTO (DyH/IAMEHTY, KOMILIEKCHE CTPYKTYpHO-(popMariiiine
PO3WICHYBaHHS T'€OJNOTTIHIUX TiJl.

PesyabraTu. KipoBorpaaceknii 050K YKpaiHCEKOTO
IIMTA 32 JIOKATI3aIi€l0 aTMAa30HOCHHX CTPYKTYP i hopMartiin
HAJICKWUTB JI0 TIEPCHEKTUBHUX HA PO3IIYKH ajMa3iB MPOTO-
miatopMHNX ONOKiB. Bi3HaueHo, 110 reosIoTiuHi Ta CTPyK-
TYPHO-TEKTOHIYHI TIepeTyMOBH JUTs (DOPMYBAHHS €HIOTCH-
HHX aJIMa30HOCHUX (hopMalliii Oy 3akia/ieHi B paHHbOMY
JIOKeMOpii Ha eTari CTaHOBJEHHS MPOTOILIaTGOpMHOro pe-
kuMy. BoHM BHHHKaNM Ha etarnax aktusizamii, mo B Kipo-
BOI'PAJICEKOMY OJIOI BiIOYBAIMCS BiJl CEpEHBOTO IPOTEPO-
3010 J10 nasieorieny. I1po 1e cBiyaTh JiTOJIOrIYHI, CTPYKTYp-
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HO-(hopMartiifHi Ta BiKOBI OCOOJIMBOCTI YTBOPEHb, 10 SIKHX
MIPUYPOUEHi aIMa30HOCHI (hopMmartii.

HaykoBa HoBHu3HA. [ 0y0ro-CcTpyKTypHi YMOBH i €ro-
XU YTBOPEHHsI anMa3zoHocHnX (opmatiiii KipoBorpaicskoro
0110Ka PO3IJIHYTI HA 3arajbHOMY TJIi CIIPSIMOBAHOTO €BOJIIO-
LIHHOTO PO3BUTKY 3€MHOI KOpH B JOKEMOpIi Ta (haHepo3oi.
Oco0imBYy yBary npHBepTae JOKeMOPIHCHKHMI BiJpi3OK Ya-
CY, OCKUIbKHU TO/Ii OyJIM 3aKIIaJIeHi CIPHUSTIIMBI Te0JIOT4HI Ta
CTPYKTYPHO-TEKTOHIYHI TIepeayMOBH 1 (pOpMyBaHHS ail-
Ma30HOCHHX (hOpMAITii.

IpakTuyHa 3HAYMMICTh. BUIUTEHHST ermox akTBizarlii
it (hopMyBaHHA aIMa30HOCHHUX (popMarliii Jae 3MOTy TIO-HO-
BOMY 30pi€HTYBAaTH MPOTHO3HO-METAJIOTSHITHI IOCIKSHHS
Ta 3aCTOCYBATH I/l Yac PO3IIYKiB i PO3BIOKH IIHOTO THITY
3pyACHIHHS HU3KY BaXKJIMBUX YMHHUKIB KOHTPOJIIO — T€0JI0-
ro-(opMariiHuii, reOXpOHOJIOTTYHHMIA, CTpaTUrpadiuHuM, JIi-
TOJIOTIUHNMH, NaseoreorpadiyHmii. 3 ypaxyBaHHSM 3aKOHO-
MIPHOCTEH HPOCTOPOBO-YACOBOIO MOJIOKEHHST aJIMa30HOC-
HUX (hopMallii, ImiJ] yac aHasi3y reooriuHol OyI0BH MPOTO-
WIaThOPMHUX CTPYKTYP MOXKHA OLIHUTH BIPOTIHICTH Ha-
SIBHOCTI Ha iX TepeHax aMa3iB i, BiIIIOBITHO, IPOTHO3YBATH
AJIMa30HOCHICTh TEPUTOPIi.

KuarouoBi ciioBa: axmusizayis, Kiposoepadcvkuii 010K,
npomoniam@popma, armasoHocHa hopmayis, Manmis

Henb. PexoHcTpyKImst 3TanoB (GOpMHUPOBaHUS SHIOTECH-
HBIX aJIMA30HOCHBIX (h)OpMAIMi HA MPOTHKEHUU reoIornye-
CKOM MCTOPHHU Pa3BUTHSI MPOTOIUIAT(OPMEHHON CTPYKTYPBI
Kuposorpazackoro 0oka YKpauHCKOTO ILUTA Ul OIpere-
JICHUsI TEOJIOTMYECKOr0 BO3pacTa BO3MOXKHBIX OCAJOUHBIX
KOJUIEKTOPOB aJIMa30B.

Mertoauka. ['yOnHHBIE T'€0JOrO-TeOpU3NIECKHE HC-
CIIEZIOBAHNS JINTOC(EPBI, CTPYKTYPHO-TEKTOHMIECKUIT aHa-
T3 JOKEMOPHICKOTO (yHIAAaMEHTa, KOMIUIEKCHOE CTPYK-
TYPHO-(OPMAIMOHHOE pacuIEHEHNE TeOJIOTMYECKHX TEIL.

PesyabraTtbl. KupoBorpazackuii 010K YKpanHCKOTO IIH-
Ta TIO JIOKAJIM3allN aJIMA30HOCHBIX CTPYKTYpP M (hopMaruii
TMPUHAJICKUT K MEPCICKTUBHBIM Ha IMOUCKHU ajiIMa3oB IIPO-
TOIUIAT(OPMEHHBIM OJI0KaM. Y CTaHOBJIEHO, YTO T€OJIOTHYE-
CKHE U CTPYKTYPHO-TEKTOHIMYIECKUE TIPEANOCBUIKH JTsl hop-
MHPOBAHUS 3HJIOTCHHBIX aJIMa30HOCHBIX (popmarmii ObLIM
3aJI0KEHBI B paHHEM JIOKEMOpPHM Ha STare CTAHOBJICHHS
npotoruatrhopmMHoro pexxnma. OHM BOZHHKAIM Ha dTarax
aKTHBH3allMK, KoTopble B KupoBorpaackom Onoke npowmc-
XOAMJIA OT CPEIHETo MPOTepo30si 10 maneorieHa. 00 3ToM
CBHUJICTEJILCTBYIOT JIMTOJIOTHYECKUE, CTPYKTYpHO-popmMa-
IIMOHHBIC U BO3PACTHBIE OCOOCHHOCTH OOpa30BaHMi, K KO-
TOPBIM TIPUYPOUCHBI AIMA30HOCHBIE (opmaru. Pocchir-
HbIe KOHLICHTPAIMH ajiMa3a, CBSI3aHHbIC C MOJIO/IBIMHU (paHe-
PO30ICKMMH (M COBPEMEHHBIMH) OCa/I0YHBIMHU (hOpMaIHsi-
MH, 00YCIIOBJIEHBI pa3pyLICHUEM JAPEBHHUX SHJOTCHHBIX €ro
HCTOYHHUKOB.

Hayunas HoBH3HA. ['€0/I0rO-CTPYKTYpHBIC YCIOBUS M
SMOXM 00pa3oBaHMs aJIMa3OHOCHBIX (opmarmii Knposo-
TPaJICKOTO OJIOKA PacCMOTPEHBI Ha 001IeM (hOHE HAIpaBIIeH-
HOTO 3BOJIFOLIIOHHOTO Pa3BUTHS 36MHOI KOPBI B IOKEMOpUH
u Qanepozoe. OcoOCHHOE BHUMAHHE TPHUBICKACT JTOKEM-
OpHICKHIA OTPE30K BPEMEHH, TTOCKOJIbKY TOT/Ia OBIIH 3aJ10-
KEHBI OJIArOTIPHUATHBIE TEOJIOTHIECKHIE U CTPYKTYPHO-TEKTO-
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HWYECKHE TPENOCHUIKN UIsT ()OPMUPOBAHMS AIMA30HOC-
HBIX (hopMarmii.

IIpakTHyeckasi 3HAYUMOCTh. Bbinenenue 3Mox axTH-
BU3alMK U (POPMHUPOBAHUS aIMa30HOCHBIX (hopMaruii Jact
BO3MOXKHOCTb I10-HOBOMY COPHEHTHPOBATh MPOTHO3HO-Me-
TAJUIOTCHUUECKUE MCCIICA0BAHNS U MPHUMEHUTH P TIOMCKaxX
1 pa3BeJIKe ITOTO THIA OPYACHEHHS PSJl BAXKHBIX KOHTPOJIHU-
pytomux (GakTopoB — reosnoro-GopMaloHHbIH, re0XpOHO-
JIOTUYECKHH, CTPATHT padIICCKHI, JTATOJOTHYCSCKIH, TTaIeo-
reorpaduueckuii. C y9eToM 3aKOHOMEPHOCTEH MpOCTpaH-
CTBEHHO-BPEMEHHOTO TIOJIOKEHUSI AJIMAa30HOCHBIX (hopma-
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Purpose. To establish links between the main parameters of geophysical methods of mineral prospecting (electrical re-
sistance, scattering intensity of gamma radiation, rate of elastic waves, etc.) and the gas content of coal seams as well as to
give practical recommendations on the economic efficiency of industrial methane extraction from the unrelieved coal seams.

Methodology. The research employed the statistical methods of non-equilibrium thermodynamics, which allow us to de-
termine the response function of the areas with increased gas recovery on the impact of geophysical fields.

Originality. The theoretical explanation of a number of effects, such as the dependence of specific electrical resistivity,
scattered gamma radiation and velocity of elastic waves on the thermodynamic parameters of the investigated medium have

been obtained.

Practical Value. The thermodynamic approach to the solution of geophysical problems allows us to give a theoretical ex-
planation to a number of effects, such as the dependence of specific resistivity, scattered gamma radiation, and elastic wave
velocities on the methane content in coal seams. The solution of these problems results into the technological chain of me-
thane production, detection of high gas content areas, gas production and utilization.

Keywords: methane, electrical resistivity, secondary gamma radiation, speed of elastic waves, gassing, thermodynamic

parameters, method of analogy, well

Formulation of the problem. Methods of methane ex-
traction for industrial purposes have been applied relatively
recently due to the growing interest of scientists in renewable
and alternative energy sources. The difficulty of solving this
problem is connected with the diverse structure of geological
and petrophysical characteristics as well as with the mechan-
ical and reservoir properties of coal seams. Today, one of the
main directions of methane extraction is the intensification of
the process of methane emissions from coal seams which is
primarily connected with their low gas permeability.
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The aforementioned complexities are typical for the Ka-
raganda coal basin too. At the basin’s mines, the average me-
thane-bearing capacity constitutes 25 m*t, at a number of mi-
nes it reaches 60-80 m’/t, and at some mines with high me-
thane content it exceeds these values 1.5-2 times. A small
amount of methane extracted by means of degassing
(20-30% of the total volume), is characterized by low perme-
ability of coal seams (0.05-0.07 mDA). Cost-effective produc-
tion of methane from the surface isn’t feasible on the entire
area of the coal seams. It is possible only on the local areas
with high gas content, which should be identified prior to
drilling of exploratory or industrial wells.
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