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Wstep

Przedmiot pracy stanowig epigenetyczne zmia-
ny wegla w Gornoslaskim Zaglebiu Weglowym
(GZW) — jednym z najwiekszych zagtebi w Euro-
pie. Obserwowana obecnie jako$¢ wegla w pokla-
dach zalezy od wielu czynnikéw geologicznych,
z ktérych najwazniejsze sa: rodzaj i warunki depo-
zycji oraz przeobrazenia materialu weglotworcze-
go, stopieri uweglenia, a takze ewentualne wtérne
zmiany zwigzane z procesami hipergenicznymi
(GaBzpYL, 1987). W wielu rejonach zaglebia zano-
towano wystgpowanie wegla wtérnie zmienionego,
charakteryzujacego si¢ podwyzszeniem lub obnize-
niem wartosci parametréw jakosciowych. Typowym
przyktadem wtérnych zmian utworéw weglonos-
nych sa tzw. utwory pstre, ktéorych wystapienia
maja charakter powierzchniowy, zwiazany ze stre-
fami wychodni pokfadéw. Stopied przeobrazenia
wegla 1 skat otaczajacych jest bardzo wysoki,
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a zmiany sig¢gaja gtebokosci 400 m. Podobne zmia-
ny, ale o charakterze liniowym, nie tak intensywne,
a siggajace nawet kilkuset metrow glebokosci ob-
serwowano w strefach uskokowych.

Panu Profesorowi Wactawowi Zuberkowi pragne
podzigkowaé za stworzenie warunkéw i atmosfery
do podjecia tej pracy. Panom Profesorowi Lestawo-
wi Teperowi i Profesorowi Adamowi Idziakowi
dzigkuje za owocna wspétprace i dyskusje na temat

Szczegblnie wdzigczny jestem Panu Profesorowi
Ireneuszowi Lipiarskiemu za wspélprace oraz in-
spirujace dyskusje dotyczace jakosci wegla w Gor-
no$laskim Zagtebiu Weglowym.

Dzigkuje¢ réwniez pracownikom stuzb geolo-
gicznych badanych kopald za pomoc w realizacji

pracy.



Stanistaw Roman Cmiel

Epigenetic changes of coal in beds
in the faulting zones
of the Upper Silesian Coal Basin

Summary

The paper presents the findings of the changeability
of the qualitative parameters of coal beds and the
strength parameters of neighbouring rocks in the fault-
ing zones of the Upper Silesian Coal Basin (the USCB)
as well as relations between the geometrical parameters
of faults and the intensity of their changes. The re-
search area included the region of the main saddle and
its axis constitutes the Ktodnica fault and the 405 coal
seam of Zalg¢ze beds. The investigation of the qualita-
tive parameters of coal at the interval of 1—10 m from
the fault surface was done on 205 groove samples taken
from 10 mines. The analysis of the coal included its ba-
sic composition, technological properties and coking,
petrographic and physical qualities as well as its struc-
ture in infrared radiation (IR). The results obtained un-
derwent statistical analysis and were presented in the
form of tables and figures.

The findings showed that the faulting zones in the
USCB are places where there are significant reductions
in strength parameters of rock mass; that is why their
patency for the migration of gases and water can be in-
tensified and as a consequence this causes a danger of
fall. Under favourable conditions, depending on the na-
ture of discontinuity, degrading and aggrading changes
of coal quality are generated in these zones. The open-
ing of fault fissures for fluid flow resulted in degrada-
tion of the coal quality, whereas in the case of their
closeness, the cumulated friction heat might cause the
growth of coalification simultaneously increasing the
coal quality (30% and 12% of the fault population re-
spectively). Hypergenic changes resulted in coal of the
qualitative parameters close to the one derived from the
zones of eluvium cover and so-called red beds. In the
faulting zones of an aggrading nature, both the interval
and the scale of changes in the coal parameter values
were definitely smaller but only directly on the fault
surface, whereas their reverse direction caused an in-
crease in the degree of coalification (friction metamor-
phism). The results of the research examining the coal
by means of the spectroscopy method in the IR proved
the degrading and aggrading nature of coal changes in

the faulting zones although the relations observed were
less clear.

In the tectonic breccia filling in some fault fissures,
the fact that coal weathered and changed to a varying
extent at high temperatures was proved. The way this
happened as well as the unchanged nature of the coal
parameters of the beds surrounding the breccia prove
their allochtonic origin. This is connected with bed
fires and transport as well as faulting breccia.

In the majority of the faulting zones examined
(58%), a significant diversification of coal parameter
values was not observed. The changeability of their val-
ues usually did not exceed 5%, was random in nature,
and did not show correlations with the distance from
the fault. What also decreased in the faulting zones was
the resistance to one-axis rock compression surrounding
the coal beds (about 54% to 67%), including the inter-
val up to 11 m from the fault surface.

The nature and intensity of coal change points to the
important relations with some geometrical fault parame-
ters. Hypergenic coal changes were observed, among
other things, in the fault fissures of the dominant
NW-SE and NE-SW run direction, with a predominant
throw in the direction to the SW. In line with the fall of
the intensity of weathered changes, the run of faults
evolved into the WNE-ESE direction. The faults of
such expansion in the USCB are characterized as frag-
ile. Because they were formed in the period of the in-
version of the Upper Silesian basin in a tense regime of
compressions, they show a substantial patency for flu-
ids. The intensity of the hypergenic changes indicates
a positive correlation between the amplitude of fault
throws and a negative one with the depth of the bed in-
cidence. The coal thermally and weatheringly changed
is connected with the faults of the NW-SE run.

The fault run next to which the aggrading coal
changes dominate is close to the NWN-SES and W-E
direction. Because the faults of such a run in the USCB
are susceptible in nature and developed during the com-
pressive regime, their fissures are usually closed, cumu-
lating the friction heat. In the fault zones where there
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were no changes in the coal quality, the orientation of
faulting surfaces did not show the privileged run direc-
tion.

It is assumed that the hypergenic changes in coal
beds are generally connected with the inversion of the

Upper Silesian basin, which took place during the
Asturian phase of the Variscian orogenesis. The climax
of the weathering changes also occurred in the Upper
Carbon—Lower Triassic period, however, they could
have lasted up to the Paleogene.



Cranucinas Poman Uwmenn

XapakTepucTHKA SMUIeHUTHYECKUX M3MEHeHHil YIiist
B 3ajleKax B 30HaX cOpoca
BepxHecnie3ckoro yroJbHoro dacceiina

PesmomMme

B pabore mpencraBieHbl pe3yJabTaThl UcCCAeNOBaHUI
M3MEHUYMBOCTU KauyeCTBEHHBIX IapaMeTpOB YTrOJbHbBIX
3ajiekeil M TPOYHOCTHBIX MapaMeTpOB BMEIAFOIINX
mnopoj B 30Hax cOpoca BepxHecuse3cKOro yrojibHOTro
OacceifHa, a TakXe CBSI3M FeOMETPUUECKUX TMapaMeTpoOB
cOpOCOB ¢ WMHTEHCHBHOCTHIO W3MEHHEHUN  3THX
3aexeit. Pailon vccnenoBaHust sensu stricto oxBaThIBajl
[JaBHYI0 aHTUKIMHAIb, OCbIO KOTOPOW  SIBNIsIETCS
Knomnunkuit cbpoc u yroabHbeii 1miact 405 3a-
JIeHXcKoil  3aymexu. McciaenoBaHusl  KaueCTBEHHBIX
mapaMeTpoB YIJIS TpoBeldeHBI Ha 205 00po3m0BBIX
npob6ax, codpaHHbIX B 10 maxTax u3 yroJbHbBIX 3ajexkeit
B uHTepBaie 0—10 M oT moBepxHOCTH cOpoca. AHaIN3
yIJIsl  BKJIOYQJI  OTpeJesieHre 3JIEMEHTHOTO COCTaBa,
KOKCYeMOCTb, TeXHHYeCKue, mnerporpadpudeckue u ¢u-
3WYeCKre CBOWMCTBA, a TakKXke ero XapaKTepUCTUKY
MeTonoM MHMpakpacHoii criekTpockonuu. ITomyueHHbIe
pe3yabTaThl 06paboTaHbl CTATUCTUYECKUMHU METOIaMU
U TIpelcTaBieHbl B ¢hopMe TabuIl U CXeM.

HccnemoBanusi  mokaszanu, 4YTO  30HBI  cOpoca
B BepxHecuiesckoM yroibHoOM 0acceitHe —SIBIISTIOTCS
001acTAMM 3HAYUTETBHOTO TTOHMKEHUST TTPOYHOCTHBIX
rmapaMeTpoB TOPHBIX TIOpOHA, YTO BBbI3bIBa€T WX
MOBBIIIEHHYIO TMPOHUIIAEMOCTb UISI MUTpAIld Ta30B
M BON, a TakKe 30HaMM OIMacHOCTU obpyiueHus. [1pu
07aronpusiITHBIX ~ YCIOBMSIX, B  3aBUCUMOCTH  OT
0COOEGHHOCTEl  TeKTOHWYECKMX HapylleHUi, 31ech
dbopMupyroTcsl IerpagalliOHHbIE WM arpamaliioOHHbIe
M3MeHeHUsT KadecTBa yris. PionmHas MpOHUIIaeMOCTh
TpelnH cbpoca CrocoOCTBOBATA Ierpagalii KadyecTBa
yIJs, TOrja KakK B clIydyae WX HENpOHUIIaeMOCTH
KYMMYJISILIMST TeTUla MOTJIa TPUBOAMTbL K YBEIMYSHUIO
yrieduKanuy, noBblasg kKadectBo yrist (30 m 12%,
COOTBETCTBEHHO, B MCCIeNyeMOii MOMyJsiiuu cOpocoB).
I'mnepreHHble W3MEHEHUSI TIpUBEIM K OOpa3OBHUIO
yrIeii ¢ KayeCcTBEHHBIMU MapaMeTpaMy  OJU3KUMU
VIJISIM 13 30H KOPbI BBIBETPUBAHUS W TaK Ha3bIBA€MBIX
MeCTPOLBETHBIX OOpa3oBaHUi. AMIUIUTYIa U MaciuTab
M3MEHEHUII 3HAaYeHWli MapaMeTpoB YISl B 30HaX
cOpOCOB C arpagallMOHHBIM XapakTepoM IIpeobpa-
30BaHUIl ObLIM 3HAYUTEIbHO MeHbIe (TOJbKO He-

MOCPEACTBEHHO Ha TIOBEpPXHOCTM cbOpoca), Torma Kak
oOpaTHOe HarpapieHUWe TPUBOAWIO K POCTY CTENeHU
yraedpukanmuy  (QPUKIMOHHBIA MeTamopdusMm). Pe-
3yJIbTaThl MCCENOBaHUSl Yriaeil meromoM uH@pakpac-
HOM CHEKTPOCKOMNMM MOATBEPKAAIOT IerpanallOHHbINA
W arpaJallMOHHBIA XapakTep M3MEHEHW YIS B 30Hax
cbpocoB, HO HaOiOgaemMble 3aBUCUMOCTU ObUIM MeHee
OTYETJIUBHI.

B TtexkToHMueckoii OpeKkuMu, BBIMOJHSIONIEH He-
KOTOpBIE TPeLIUHbI COPOCOB, YCTAHOBJIEHO TPUCYTCTBUE
yIjIsi, B pa3HOW CTEeNeHW BBbIBETPUBILErocsl U TIpe-
00pakeHHOTO IIpM BBLICOKOM TeMIieparype. XapakTep
HaXoXIEeHUs yIJid U HEeU3MEHEHHble MapameTpbl YIS
B TUIacTax, NpUJerallunX K OpeKYnuu, CBUIETENIbCTBYIOT
O €ro auIOXTOHHOM IPOUCXOXIEeHUU. leHesuc yris
CBSI3aH C TIOXKapaMM 3ajieKeil M TPaHCIIOPTOM BMECTe
¢ Opekuueit copoca.

B OGonbimmmHCTBE HccaemyeMbix 30H cbpocoB (58%
TOITYJISILIN ) He Habo1a10Ch CYILECTBEHHOM
HEOJHOPOJHOCTA  3HAUYEeHUU  IapaMeTpoB yIJIsl.
M3mMeHunBOCT, MX 3HAYEHUI OOBIYHO He IIpeBbIlaja
5%, uMena ciaydaliHbIA XapakTep M He oOHapyxKuBaia
KOppeJsSIAM € paccTossHueM oT cOpoca. B 30He cOpoca
MOHMXAEeTCsl TakKXKe YCTOMYMBOCTH K  OJHOOCHOMY
CKaTUIO TOPOJ, OKPYKAIIIMX YTOJbHYIO 3ajiexXb (Ha
54—67%), oxBaTbiBasg paccTosHme mo 11 M or
II0CKOCTU cOpoca.

XapakTep M MHTEHCHUBHOCTb MIpeoOpa3oBaHUL YIJIsI
00Hapy>XKMBaeT CYILIECTBEHHYIO CBSI3b C HEKOTOPbIMU
reoMeTpUYeCKUMHU  TapaMeTpamu  cbpocoB. ['mnep-
TeHHblE WM3MEHEHMS yIiid HabJfonaauch MpeXxae BCEero
B TpelmHax cOpOCcoB ¢ JOMUHUPYIOIIUM HallpaBlIeHUEM
npoctupanuss NW-SE u NE-SW u mnpeobmamarommm
HampaBieHneM cbpoca Ha SW. BmecTe co cHMXeHUEM
WHTEHCUBHOCTU  BBIBETPUBAHUSI  IBOJIIOIMOHUPOBAJIO
npoctupanue cObpocoB B HampaieHun WNW-ESE.
COpochel ¢ TakuM IIpocTHpaHMeM B BepxHecuae3ckom
yroibHOM  0acceilHe  XapakKTepu3ylTcs  XPyNKUMU
nedopManusMiu, a TOCKOJbKY OHU 00pPa3oBbIBAINCH
B Ilepuoj MHBepcuM BepxHecmiesckoro OacceiiHa Mpu
TEH3MOHHOM pEXWMe HalpsLKeHW, TO OTIMYaroTCs
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3HAUUTENbHON (IIOMIHOM NpOHMIIaeMOCThio. WHTeH-
CUBHOCTb TUMNEPTeHHbIX U3MEHEHUI MMEET ITOJIO0XKUTEb-
HYI0O 3aBHCHUMOCTh C aMIUIMTyAoOi cOpoca W OTpulia-
TeJbHYIO — € TDJyOMHOW  3ajleraHMs  IUIacTOB.
BeiBeTpenblii M TepMUYECKM TMpeoOpakeHHbIH Yrojib
cBs13aH co cobpocamm ¢ mpoctupanueM NW-SE.
IIpoctupanue cOpocoB, MO COCEACTBY C KOTOPBLIMU
npeobiamaloT  arpagjallMOHHbIE  M3MEHEHHUS  YIUId,
sapisiercs Oau3kuM K HampaBieHusM NWN-SES u W-E,
a TaKk Kak cOpochl ¢ TakuM IIpocTupaHuemM B Bep-
XHECWJIE3CKOM YIrojbHOM OacceliHe WMeIW IUIacTH-
YyecKuii xapakTep aedopManuii U pa3BUBAJIUCh B KOM-
MPECCUOHOM peXuMe, IM03TOMY TpPEIIMHBI OOBIYHO

3aKpbITBl U KYMMYJIMPYIOT TeIUIO TpeHus.. B 3o0Hax
cbpocoB, rae He HaOMOIaTUCh W3MEHEHUs KayecTBa
yIJISl, OpHMEHTalMsl IUIOCKOCTel cOpOcOB He Xapak-
TepU3yeTcs TOsIBIeHUEeM JTOMWHUPYIOIINUX HaIlpaBIeHU
MPOCTUPaAHUSI.

IlpuHATO, 4TO TUMEpPreHHble TMpeodpa3oBaHUS
B YrOJbHBIX 3ajieXkaX CBSI3aHbl, TIJIaBHBIM 00pa3oM,
¢ wuHBepcueil BepxHecumnesckoro 6OacceiiHa, IIpHXO-
IsIeiicss Ha  acTypuiickyro a3y BapUCLMIICKOTO
oporeHa. Amnoreil mpeoOpa3oBaHUii, CBSI3aHHBIX C BBI-
BETpMBAaHUEM, MPUXOIUTCS Ha BEPXHEKAMEHHOYTOJIbHBII
—  HWXHETPUACOBBIA  MEpUON, KOTOPble  MOIJIHU
MPONOJIKAThCS A0 TMaJeoreHa.
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