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Practical value. Conducted investigations are conduc-
tive to the knowledge of processes of the peat accumulation
and coal formation. Cited material is of great importance for
ascertaining the peculiarities of morphology, formation con-
ditions and comparative analysis of coal-bearing formations
of the Lviv-Volyn and other similar coal basins.
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Problem solution of efficient methane extraction in coal deposits depends on analysis of their distribution conditions with-
in coal-bearing thickness. Tectonic structure is the most important factor of methane redistribution and retaining within coal-

bearing thickness in terms of Western Donbas.

Purpose. To determine the effect of tectonic faults of various types and occurrence period upon methane redistribution for

the purpose of its efficient extraction.

Methodology. Collection, analysis, and generalization of the measuring results of coal seam gas bearing capacity in geo-
logical prospecting wells using KA-61core extractor as well as mapping of gas bearing capacity and its derivatives using ap-
proximation polynom of three initial stages within the walls of tectonic faults of various types with their following analysis

were the methodological basis for the study.

Findings. Methane-bearing characteristics of coal seams within the walls of high-amplitude, consedimental, medium-am-
plitude postsedimental and low-amplitude fault have been analyzed. Maps of local gas-bearing capacity deviations have been
developed to demonstrate the effect of these tectonic faults upon localization of methane accumulations.

Originality. Effect of various faults as well as methane redistribution within coal seams of Western Donbas has been ana-

lyzed for the first time.

Practical value. The data of core extractor measuring can be used to analyze the effect of tectonic fault upon coal seam
methane-bearing characteristics. The analysis of the developed maps in terms of undetermined fault type allows assuming the
time of fault formation as well as the character of its effect upon methane redistribution.

Keywords: methane-bearing characteristics, consedimental and postsedimental faults

Introduction. It is known that tectonic faults have consi-
derable effect upon coal seam gas-bearing characteristics.
This effect is stipulated by various parameters of faults and
coal-bearing thickness. Thus, it has been established that a
fault type effects gas redistribution. It is conventional to con-
sider that faults factor into degassing while overlaps result in
gas accumulation. It is noted that faults, being crisscrossed
relative to seam extension, support degassing and vice versa.
Such observations are true both for relative low and high-
amplitude faults. Faults also have different formation peri-
ods, consedimental faults formed during sedimentation under
conditions of general stretching of coal formation rock sho-
uld be characterized by increased gas permeability while
postsedimental faults formed after sedimentation during dis-
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placement inversion in terms of general contraction of rocks
should be characterized by decreased gas permeability.

Unsolved aspects of the problem. The article is devoted
to the observations of the effect of time-transgressive faults
upon gas redistribution in terms of Pavlograd-Petropavlivka
region of Western Donbas.

Under conditions of Western Donbas where parameters
of occurrence depth of coal-bearing thickness as well as sedi-
mentary cover thickness are quite low, the tectonic structure
depends completely upon the structure of crystalline base-
ment; thus, the effect of deep faults upon sedimentation pro-
cesses as well as upon postsedimental transformations is qu-
ite considerable.

As for its geostructural characteristics, Pavlograd-Pet-
ropavlivka region covers central and eastern parts of the Sa-
mara massif. In general coal formations follow the occur-
rence mode of crystalline basement rocks; they are character-

31




rreonoriAa

ized by western and north-western strike with a gentle dip
towards the north, northern east at the angle of 3-5°. Rock
occurrence is complicated by the disturbances of fault nature
with the amplitude from several meters up to 30 m and 45—
80° incidence angles.

According to the conclusions of previous studies by Yer-
shov V.Z., Nagorny YuM., and Glazova A M. [1], Prykhod-
chenko V.F., Nagorny YuM., Khomenko N.V., Prykhod-
chenko S. Yu. [2], faults of Pavlograd-Petropavlivka region
are divided into three types. The first being consedimental
ones, include concordant faults with south-eastern in-
clination displacers (high-amplitude Northern-Eastern, Bog-
danivsky and Bulakhivsky, medium-amplitude Central, Sou-
thern-Ternivsky, A fault, and Kapitanivsky). The second ty-
pe of faults formed during inversion of vertical displace-
ments involves associated and discordant with south-western
inclination of displacers (high-amplitude Povzdovzhny fault
and low-amplitude faults). The third type covers mixed fa-
ults.

Problem formulation. To determine the effect of the pe-
riod of faulting formation upon gas-bearing characteristics of
coal thickness, change of this parameter within hanging and
lying walls of the largest consedimental (Bogdanivsky) and
postsedimental faults (Povzdovzhny and low-amplitude Bla-
godatnensky) were analysed.

Main research. Within this region, Bogdanivsky fault
covers the territory from the north-west to the south-cast
with 265-340 m shift amplitude and 50° incidence angle
with 10° up to 45° in azimuth; it is characterized by ampli-
tude increase towards the eastern, south-eastern direction.
There are fields of “Geroiv Kosmosu” and “Zakhidnodon-
baska” mines in the hanging north-eastern wall and those
of “Blagodatna”, “Ternivska”, and “Samarska” mines in
the south-western wall.

A number of medium-amplitude faults have been deter-
mined in the hanging wall within “Geroiv Kosmosu™ mine;
the faults are apophyses of large fault with orientation at va-
rious angles relative to its displacers. Gas-bearing character-
istics of ¢;o” seam are from 4 to 12 m’/t of methane. 7-9 m’/t
of methane values prevail. Gas-bearing characteristics of
more than 9 m*t of methane are recorded in the centre of the
mine field and within its south-western area near the fault.
Minimum gas-bearing characteristics of the coal seam (2—
4 m*t of methane) are recorded within the boundary western
area of the field near Bogdanivsky fault. As for regional fea-
tures, gas-bearing characteristics increase in the south-
western direction. Local deviations of gas-baring characteris-
tics from the regional background are recorded within three
sites (Fig.1). The negative, south-eastern one coincides with
the positions of local anticlinal fold and a number of faults
which are partings of Bogdanivsky fault. Positive gas ano-
maly is located in the south of the mine field extending in pa-
rallel to the displacer of Bogdanivsky fault.

Gas-bearing features of the north-western site of cg®
“Zakhidnodonbaska’ mine field is characterized by high va-
lues (6-17 m*t of methane) and average values are 8—14 m’/t
of methane. Maximum values are recorded within the south-
ern-western part near Bogdanivsky fault. A number of small
anomalies of increased gas-bearing values (from 6 up to
12 m*t of methane) are recorded along the fault. As for the
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regional features, gas-bearing characteristics of cg coal seam
increase north-west. The map of local gas-bearing deviations
from the regional background clearly indicates two positive
anomalies along Bogdanivsky fault: the major south-western
one with 6 m*t of methane and the minor central one with
2 m*t of methane. While comparing the maps of gas-bearing
local deviations and local structures of the coal seam, we can
see that these anomalies coincide in their area with local an-
ticlinal folds.

The south-eastern site of “Zakhidnodonbaska’ mine field
is characterized by average gas-bearing (414 m’/t of metha-
ne). While approaching Bogdanivsky fault increased gas-
bearing characteristics can be noted.

The regional component of gas-bearing characteristics
within cg seam grows north-west. The map of local deviati-
ons from the regional background records positive anomaly
of 6 m*t of methane at the point of Bogdanivsky fault cleav-
ing. This area of the mine field does not have any negative
anomalies.

Gas-bearing characteristics of c; coal seam within a lying
wall of Bogdanivsky fault within “Blagodatna” mine is 5
8 m*t of methane increasing towards north-south-east; it co-
incides with the increase of coal seam occurrence depth.

General gas-bearing characteristics as for “Ternivska”
mine ¢, coal seam are within 1-6 m%t of methane; average
values are 1-2.5 m*t of methane. Medium-amplitude Terni-
vsky fault divides the mine field area into two parts: southern
and northern ones. It is accompanied by the net of branching
low-amplitude apophyses. The northern hanging fault wall is
characterized by low gas-bearing values (1-2.5 m*t of metha-
ne); the values increase both in the southern direction while
approaching Ternivsky fault and in the north-eastern direc-
tion while approaching Bogdanivsky fault. Minimum gas-be-
aring value of 0.86 m*t of methane is recorded in the central
part of the wall. As for regional features gas-bearing increase
within a hanging wall of Ternivsky fault occurs in the south-
western direction.

Gas-bearing of “Samarska” mine c, coal seam is charac-
terized by low values of 1-5 m*t of methane. The maximum
values (5 m*t of methane and 4 m*t of methane) are recorded
within the north-eastern area near the fault. Regional increase
of gas-bearing value occurs in the north-eastern direction.
The map of local gas-bearing deviations clearly indicates two
positive and negative anomalies along the north-eastern bor-
der. The largest negative anomaly with 3 m*t of methane is
recorded within the area of low-amplitude fault. Positions of
positive anomalies (the western one with 1.5 m¥t of methane
gas and the eastern one with 2 m*t of methane gas) coincide
with the local rising gradient.

Thus, coal seams of Bogdanivsky fault hanging wall
(“Geroiv Kosmosu” and “Zakhidnodonbaska™ mines) are
characterized by higher gas-bearing characteristics compared
to the seams of a lying wall (“Ternivska”, “Blagodatna”, and
“Samarska” mines). It is stipulated by the depth of coal se-
ams. Coal seams of a lying wall occur at minor depth; they
are often watered and disturbed considerably by low- and
medium-amplitude failures as a result being more degassed.
The local gas-bearing anomalies are located along Bogdaniv-
sky fault. The positive anomalies are replaced by the nega-
tive ones at minor distances. Consequently, consedimental
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Bogdanivsky fault has considerable effect upon gas redistri-
bution. However, this effect is ambiguous. The areas with
both high and low gas-bearing values are concentrated along
the fault at relatively short distances.

Povzdovzhny fault experienced its formation within the
period of geotectonic mode inversion. It stretches towards
the south-east with irregular inclination of a displacer area.
Shift amplitude is 50-165 m; displacer inclination is south-
western at the angle of 60~70°. A number of medium-ampli-
tude and low-amplitude faults are recorded within both
walls.

“Stashkov” mine field is located within a hanging wall of
Povzdovzhny fault; “Dniprovska” mine field is located with-
in a lying wall of this fault (Fig.2).

Gas-bearing features of ¢y seam in a lying wall are with-
in 1.5-7.6 m*t of methane. Maximum values are recorded wi-
thin the north-western (7.6 m’/t of methane) and north-eastern
(4.5 m*t of methane) parts. Regional gas-bearing characteris-
tics of ¢ coal seam increase in the western direction while
approaching the zone of two joints: Bogdanivsky and Povz-
dovzhny. The map of local gas-bearing deviations indicates
minor anomalies near Povzdovzhny fault.

The negative anomaly (1.5 m*t of methane) is within the
zone of failures degassing the thickness; the central negative
one (1.5 m*t of methane) is connected with the crest of anti-
clinal curve and area of low-amplitude fault. The minor posi-
tive anomaly (1 m%t of methane) is located within the north-
western field area coinciding with the local synclinal fold
continuing within “Zakhidnodonbaska” mine field. The se-
cond positive anomaly (1.5 m*t of methane) is located towa-
rds the east from the negative one coinciding with the wall of
local curve.

The gas-bearing values within Stachkova mine field al-
ong cg seam are 0.8-5.5 m’/t of methane (on average —1.5 m*t
of methane). The minimum values are recorded within the
ecastern and south-eastern parts of the mine field. While ap-
proaching to Povzdovzhny fault, the gas-bearing parameter
increases up to 5.5 m*/t of methane. The regional gas-bearing
constituent grows in the northern direction along with the
thickness depth. The map of the local gas-bearing deviations
indicates one large anomaly being negative as for its area
(1.5 m’/t of methane) in the central part of the mine field and
two positive within the eastern (1.5 m*t of methane gas) and
northern (3 m*¥t of methane) parts. The analysis of the map of
the local structures shows that the negative anomaly is within
the south-eastern wall of the local anticlinal fold formed near
Povzdovzhny fault. The eastern positive anomaly is in the
structural low between local folds. The northern positive
anomaly is in the wall of anticlinal fold.

Thus, the anomalies of the local gas-bearing deviations
within the walls of Povzdovzhny fault are insignificant hav-
ing no wide distribution. The negative anomaly within a ly-
ing wall covering the central part of “Dniprovska” mine con-
tinues within “Stashkov”” mine field as well despite the fact
that they are divided by Povzdovzhny fault. Such situation is
characteristic for the positive anomalies as well. Consequent-
ly, Povzdovzhny postsedimental fault does not affect consid-
erably gas redistribution and formation of anomalies of the
local gas-bearing deviation.
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Correspondingly, low-amplitude Blagodatnensky fault
occurs relative to the inclination of coal-bearing rock
thickness (Fig. 3). The fault is characterized by north-western
strike; the inclination of the displacer area is north-eastern at
the angel of 70°. The displacement amplitude within the mine
field varies from 15 down to 3 m.

Svidovska site is within a hanging wall of Blagodatnen-
sky fault; the north-eastern part of “Zakhidnodonbaska” mi-
ne and the south-eastern part of “Geroiv Kosmosu” mine are
within its lying wall.

Gas-bearing features of cg” coal mine of Svidovska site
added to “Zahidnodonbaska” and “Geroiv Kosmosu” mi-
nes are within of 2-14 m*t of methane. Gas-bearing in-
creases in the south-eastern direction. The maximum value
of more than 14 m’t of methane is recorded within the
south-eastern part of the mine field; the minimum value of
2 m*t of methane is observed near the south-western
boundary of the mine field. As for the regional features,
gas-bearing characteristics of c¢g" coal seam within the field
site vary south-east.

The local gas-bearing deviations of cg" coal seam from
the regional background of Svidovska site are recorded wi-
thin four areas, among them there are two positive and two
negative ones. The largest negative anomaly (6 m’/t of me-
thane) is within the western part of the site near Blagodat-
nensky fault; the second negative anomaly with deviations
from the regional background (3.5 m*t of methane) is within
the north-eastern part of the site. The positive gas anomalies
are within the north-western and south-eastern parts of the
area. The north-western anomaly has a two-dome structure;
the value of a gas-bearing deviation of a coal seam from the
regional background is 3-4 m*t of methane. It strikes in pa-
rallel to Blagodatnensky fault. The south-eastern positive
anomaly has a complex multi-dome structure as well with
deviations from the regional background being from 4 up to
6 m¥t of methane. It is large and elongated in the south-
eastern direction; its location in the map of the local deviati-
ons of ¢cg" coal seam hypsometry coincides with the anticli-
nal curve.

Two anomalies are recorded within a lying wall of Bla-
godatnensky fault along the north-eastern boundary of “Ge-
roiv Kosmosu” mine in the map of the local deviations. The
large positive one (3 m*t of methane) strikes along the fault
and the large negative one (4 m%t of methane) continues wi-
thin the field of “Zakhidnodonbaska™ mine with considerable
values up to 9 m’/t of methane gas. In the map of the local de-
viations of coal seam hypsometry it coincides with the local
anticlinal curve. A number of minor anomalies of negative
and positive nature are observed along the south-eastern
boundary of “Zakhidnodonbaska” mine field apart from the
large negative anomaly; these minor anomalies continue
within the field of Svidovska site. Thus, low-amplitude Bla-
godatnensky fault does not break the general distribution pat-
tern of the local gas-bearing deviations.

Conclusions. The regional faults of Western Donbas, co-
nsedimental Bogdanivsky and postsedimental Povzdovzhny,
affect gas redistribution within the coal seams in different
ways. The consedimental fault influences gas redistribution
considerably. However, this effect is ambiguous. Both zones
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with relatively high gas-bearing features and zones with rela-
tively low ones are concentrated along the fault at short dis-
tances. Postsedimental Povzdovzhny fault and low-ampli-

tude Blagodatnensky one do not affect gas redistribution co-
nsiderably. The anomalous gas-bearing values are not con-
nected with it.
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Fig. 3. Map of the local gas-bearing deviations along low-amplitude Blagodatnensky fault See Fig. 1 for legend
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Bupinrennst npoGiiemu e(heKTHBHOrO BUIOOYTKY METaHy
Ha BYT'UIBHHMX POJIOBHINAX 3AJI)KUTH BiJl BUBYEHHS yMOB HO-
TO TOIIMPEHHS Y ByIJIeHOCH N ToBIi. TekroHiuHa OymoBa —
HaWOUIbII BIUIMBOBUM YMHHMK Iepepo3rnonity Ta 30epe-
JKCHHS METaHy y BYIJICHOCHIH TOBII B yMOBaX 3aXiJHOTO
Jonbacy.

Merta. BusHaunTi XapakTep BIUIMBY TEKTOHIYHHX PO3-
PHBIB PI3HOTO THITy Ta BIKy 3aKJIaJICHHS Ha MEPEPO3IIOILT
METaHy y BYTUIBHHX IUTACTaX 3 METOIO0 €(pEeKTHBHOTO HOTO
BUJIOOYTKY.

MeTtomuka. MeTOIUYHOO OCHOBOIO OYyB 30ip, aHAII3 Ta
y3arajbHEHHSI PE3yJIbTaTiB 3aMipIiB ra30HOCHOCTI BYTUIBHUX
IUIACTIB y T€OJIOrOpO3BIyBaJIbHIX CBEPUIOBHHAX 3a JIOTIO-
MOroro KepHo3abipauka KA-61, modynoBa KapT ra30HOCHOC-
Ti Ta 1i MOXITHUX 3 BUKOPHCTAHHAM alPOKCHMAITIHOTO I10-
JIHOMY TPBOX TIEPIIIUX CTYTICHIB y KPHIaX TEKTOHITHIX PO3-
PHBIB Pi3HUX THUIIB 1 X aHAJTI3.

Pe3ynbTaTu. BukoHaHWd aHaji3 METaHOHOCHOCTI BYTi-
JIBHUX TUIACTIB Y KPHJIAX BEIMKOAMILTITYIHOTO KOHCEAMe-
HTAII{HOTO, CePeAHBOAMILTITYTHOTO OCTCEAUMEHTALIIHO-
TO Ta MaJIOAMILTITYIHOTO po3puBiB. [ToOymoBaHi kapTH JI0-
KaJIbHUX BIIXHJICHb TA30HOCHOCTI, 1110 JEMOHCTPYIOTh Xapa-
KTep BIUIMBY LIMX TEKTOHIYHMX IOPYILICHb HA JIOKANI3ALIO
CKYITYCHb METaHYy.

HaykoBa HoBH3HA. YHiepile POBECHO aHalli3 BIUTUBY
PO3pHBIB PI3HUX THIIB HA TIEPEPO3IIOALT METaHy Yy BYTilb-
HUX TUTacTax 3axigHoro JloHoacy.

IpakTuyna 3naunmicTs. BukopucroByroun naHi 3a-
MipiB KepHO3a0ipHUKIB, MOYKHA TPOBECTH aHAJ3 BIUIABY
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TEKTOHIYHOTO TTOPYIICHHS HA METAHOHOCHICTH BYTLTHHOTO
wiacta. AHai3 moOyIoBaHUX KapT, 3a HEBU3HAUCHOCTI TH-
Iy PO3PUBY, A€ MOYKIIMBICTH MPUITYCTUTH Yac (OpMyBaH-
HsI PO3PUBY Ta XapakTep HOro BIUIMBY HA MEPEPO3MOJILT Me-
TaHy.

KarouoBi cinoBa: memanonochicme, KoHceOumenma-
YitiHi ma nOCMceOUMeHmayitini po3pueu

Pemenne npo0ieMbl 3¢ PEeKTUBHOM TO0OBMK MeTaHa Ha
YTOJIBHBIX MECTOPOKIICHHSIX 3aBUCHT OT W3YUCHHS YCIOBUIA
ero pacrpoCTPaHeHHs! B YIVICHOCHOH Toue. TekToHndec-
KO CTPOCHHE — HamOoliee BeCOMBIM (haKTOpOM mepepac-
TIpeeTIeHUs] ¥ COXPAHEHNsl METaHa B YIJICHOCHOW TOJIIIE B
ycnoBusix 3anagHoro J{onbacca.

Heap. Onpenenurs XapakTep BIHSHUS TEKTOHHYECKHX
Pa3pbIBOB Pa3HOTo THIIA U BO3pAcTa Ha Mepepacipe/ieieHue
METaHa B YTOJIbHBIX IJIACTAX C LEIBI0 ero 3P (EKTUBHON 10~
ObIun.

MeTtonuka. Metomyeckoli OCHOBOM ObLT COOp, aHAIN3
U 0000IIeHNe Pe3ysIbTaTOB 3aMEPOB I'a30HOCHOCTH YTOJIb-
HBIX IUIACTOB NP OypPEHUH B re0JIoropasBeJOYHbIX CKBAKHU-
Hax C IIOMOIIBI0 KepHO3a00pHIKa KA-61, TIocTpoeHHe KapT
ra30HOCHOCTH U MX TIPOM3BOJHBIX C HCIIOIB30BAHUEM aIPOK-
CHMAILMOHHOTO [IOJIMHOMA TPEX MEePBbIX CTEHeHEH B KPbUIbAX
TEKTOHMYECKHX Pa3PhIBOB PA3HBIX THUIIOB U X aHAIIH3.

PesysnbTaTbl. BhINONHEH aHaiM3 METaHOHOCHOCTH
YTOJNBHBIX IUIACTOB B KPBUIBSX KPYIMHOAMIUTUTYHOTO
KOHCEJMMEHTALIOHHOT'0, CepeIHEeaMIUTUTY/IHOTO MOCTCe-
JMMEHTAIMOHHOTO ¥ MAaJIOaMILIMTY/IHOTO paspsiBa. [lo-
CTPOCHBI KapThl JIOKAIBHBIX OTKJIOHEHHH I'a30HOCHOCTH,
KOTOpBIE TEMOHCTPUPYIOT XapaKkTep BIHMSHUS STHX TEKTO-
HUYECKUX HApYIICHHH Ha JIOKAJHM3aUIO0 CKOIUICHHH Me-
TaHa.

Hay4ynas HoBu3HA. BriepBble NPOBENEH aHAIU3 BIMS-
HHS Pa3pbIBOB Pa3HBIX TUIIOB HA NepepaclpeieieHHe MeTa-
Ha B yTOJIBHBIX InacTax 3amaaHoro Jonbacca.

IMpakTnueckasi 3HaYuMoCTh. Vcronb3ysi pesysbrarsl
3aMepOB KEPHOCOOPHUKA, MOYKHO MPOBECTH aHAJIN3 BIIHSHUS
TEKTOHMYECKNX HapyIIeHUH Ha METaHOHOCHOCTb YTOJIBHBIX
TUIACTOB. AHaJIU3 MOCTPOCHHBIX KapT, IPU HEYCTaHOBJICH-
HOM THIIE Pa3pbiBa, J1aeT BO3ZMOXKHOCTH IPE/IOJIIOKUTh Bpe-
Mst (POPMHPOBAHUS pa3pbiBa U XapaKTep ero BIUSHUS Ha Te-
pepacrpeenieHie MeTaHa.

KiioueBble ¢J10Ba: MemanoHOCHOCHb, KOHCECOUMEHMA-
YUOHHDBLIL U ROCICEOUMEHMAYUOHHBILL PA3PLIE

Pexomenoosano 0o nybnikayii O0okm. 2eon. HayK
B.C. Casuyxom. [ama naoxooxcenns pyxonucy 09.02.15.
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