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Tres$c¢: Praca przedstawia hipoteze, ze podioze Gdérnoslaskiego Zagtebia We-
glowego ulegto lewoskretnej rotacji podczas ruchow hercynskich. Rotacja nastgpita
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INTRODUCTION

The Upper (Productive) Carboniferous sediments build up the Upper
Silesian Coal Basin (USCB). The USCB developed on the rocks of the
pre-Cambrian consolidation (Fig. 1). These rocks form its deep base-
ment which is a part of the Upper Silesian Massif (Kotas 1980). The
sediments of the cover (Palaeozoic, Mesozoic, and Cainozoic) are overlay-
ing the basement. The USCB is one of the main geologic units in Sou-
thern Poland and in adjoining regions of Czechoslovakia. The USCB de-
veloped between two tectonic units: the Moravo-Silesian orogenic zone
to the West and the Krakow—Myszkow zone to the East (K. Bogacz
1980). To the south, the USCB is covered by the Carpathian overthrust.
The southern border of the Upper Silesian Massif is formed by the
peri-Pieninian lineament (Kotas 1980).

In our opinion, the dextral strike-slip displacements along the deep
fracture zones formed a sinistral rotation of the basement of the USCB.
Deformations of the Upper Carboniferous sediments derived from this
rotation, concern mainly marginal zones of the USCB (Figs. 1, 8). This
problem, which was never put forward in previous papers, has been
presented by the authors at IlIl Symposium on the subject: ,,Geology of
Carboniferous Formation in Poland” at the Academy of Mining and
Metallurgy in Cracow, on April 24th, 1980 (W. Bogacz, Krokowski
1980 a).

Recently, the USCB and its periphery were the site of intensive
tectonic investigations 1. As concerns the Upper Carboniferous sediments,
both in Czechoslovak and in Polish parts of the USCB, it was stated uni-
vocally that their deformations depend on the structures of a deep base-
ment (KrejCi et al. 1963, Svoboda, Zeman 1963, 1967, Skvor, Zeman
1964, 1976, Kotas 1968, 1972, 1976, Bukowy 1972, Kotarba et al. 1978.
Zeman 1979 and others).

In the Upper Carboniferous sediments, numerous structures genera-
ted by a strike-slip movement in the basement were evidenced. Detai-
led tectonic studies in meso- and macrostructural scale of the south-
-western part of the USCB (W. Bogacz 1978, 1980 a, b — in print), as
well as of the Upper Palaeozoic rocks of the north-eastern margin (K.
Bogacz 1977, 1978, 1980, Krokowski 1977 a, b, 1980), gave a starting point
for the discussion on this problem. The marginal areas lying off the
limits of the USCB have a close tectonic relationship to the USCB.
Tectonic conclusions concerning this margin area may be extended to
the north-eastern part of the USCB.

Studies made by Herbieh (1978, 1-980) in the northern region of the
USCB play an essential part in the classification and the interpretation

1 Foir a review of previous papers see Oberc (1977).
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of structures which resulted from a strike-slip movement along the
basement discontinuities.

At present, it is possible to show evidences for the existence of the
sinistra! rotation of the basement of the USCB during Hercynian epoch
in relation to the adjacent areas (W. Bogacz, Krokowski 1980 a).

ROTATION AND ITS ASPECTS IN THE USCB

The western and the north-eastern boundaries of the USCB are de-
termined by the tectonic discontinuity zones related to the macro-fractu-
res of the regional significance in the deep basement (Fig. 1, Kotas 1972,

Fig. 1L Tectonic scheme of the Upper Silesian Coal Basin and the adjacent areas
(compiled on the basis of the works by Metz 1957, Buday et al. 1960, Kotas 1972,
1980, K. Bogacz 1977, J980, Zeman 1979). 1 — Caledonian-Variscan orogenic area of
the Moravo-Silesian zone, 2 — Caledonian-Variscan fold area of Cracow-Myszkow
zone, 3 — boundaries of Upper Carboniferous of the USCB, 4 — Carpathian over-

thrust, 5 — direction and sense of regional strike-slip movement, 6 — direction
and sense of strike-slip movement, 7 — lineaments, 8 — boundaries of the pre-
-Cambrian structural complexes; deep fractures, a — Upper Silesian fault (after

Herbich 1980), b — Southern fault, 9 — the Malopolska Massif

Fig. 1. Schemat tektoniczny Gdérnoslaskiego Zagtebia Weglowego i obszaréw przy-
legtych (zestawiono na podstawie opracowan Metza 1957, Budaya et al. 1960, Ko-
tasa 1972, 1980, K. Bogacza 1977, 1980, Zemana 1979). 1 — kaledonsko-waryscyjska
strefa orogeniczna Morawo-Selezydéw, 2 — kaledonsko-waryscyjska strefa fatdo-
wa Krakow—Myszkéw, 3 — granice wystepowania karbonu produktywnego Za-
gtebia Gornoslaskiego, 4 — nasuniecie karpackie, 5 — kierunek i zwrot regional-
nego ruchu przesuwczego, 6 — kierunek i zwrot ruchu przesuwczego, 7 — linea-
menty, 8 — granice prekambryjskich kompleksow strukturalnych; nieciggtosci
podtoza, a — roztam gdérnoslaski (wg Herbich 1980), b — roztam potudniowy,
9 — masyw Matopolski.
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1980, K. Bogacz 1977, 1978, 1980, Zeman 1979). The basement of the
USCB was formed by a pre-Cambrian structural complexes {Kotas 1972).
These complexes have various geological and geophysical features and
are separated by the latitudinal boundaries. These boundaries are for-
med by the deep fractures: the Upper Silesian fault (Herbich 1980) to
the north and the Southern fault to the south (Fig. 1).

The zones of the western and the north-eastern tectonic boundaries,
and the Southern fault delimit the triaingulair shape of ifde discussed
area of the USCB.

Manifestations of the discussed rotation occur mainly in the marginal
regions of the USCB. The movements also oocured along the disconti-
nuities situated within the USCB, however, the intesity of the strike-slip
displacements decreased towards the centre.

FAULTS

In the western part of the USCB the Rybnik and the Baguszowice
thrusts are trending NNE—SSW. In the vicinity of the both thrusts oc-
cur systems of en echelon faults (Fig. 2» Similar en echelon faults form
the Lover Olza fault zone which runs W—E, more or less at the latitude
of the Czechowke in the southern part of the USCB (W. Bogacz 1978,
1980 — in print).

A part of the en echelon faults exhibits normal dip-slip and oblique-
“slip (sinistra!) features. These faults are running generally W—E near
the Rybnik and the Boguszowioe thrusts (Fig. 2, | a). In the Lower Olza
fault zone such faults have NNW—SSE direction (Fig. 2, |1 b). These en
echelon faults show antithetic kinematic features and are high-angle
shears (R’ — conjugate Riedels) in relation to the direction of both
thrusts and to the trend of the Lower Olza fault zone. These en Eche-
lon faults indicate that a dextral strike-slip movement took place along
the first-order discontinuities in the basement of the discussed regional
structures. These first-order fractures form the western andlthe sou-
thern tectonic border zones of the USCB.

The system of the high-angle en echelon faults (R’) was initiated in
a “normal” or*a ,strike-slip” stress field2 with the co-activity of the
paire of forces acting along these tectonic limits.

The presence of the normal dip-slip and the oblique”slip faults, which
occur in a high-angle position, indicates a rather small amplitude of
the strike-slip displacements in their basement or a tendency to such

* The basic stress systems are used after Anderson (1951, p. 12) and are named:
“strike-slip”, “normal”, and “thrust” stress field.
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Fig. 2. Tectonic scheme of the Jastrzebie region in Rybnik Coal District (after
W. Bogacz 1978, simplified). la and Ib — en $chelon normal dip-slip and oblique
slip faults in high-angle position (R' — conjugate Riedels), Il — en $chelon oblique
slip reverse faults. Ill — en echelon brachyfolds, IV — en $chelon oblique-slip
faults in low-angle position (R — Riedels); Lower Olza fault zone, V — oblique
slip reverse faults of horse tail type; Lower Olza fault zone. 1 — faults; arrows
show direction and sense of strike-slip movement, 2 — thrusts (a) and reverse
faults (b), 3 — brachyanticlines (a) and brachysynclines (b), 4 — Jastrzebie anti-
cline, 5 — direction and sense of strike-slip movement in the basement, 6 — re-
gional direction of compression, 7 — characteristic set of joints and changes of
its direction (after Kempa et al. 1969), 8 — change of the direction of the couple
of forces
Fig. 2. Schemat tektoniczny rejonu Jastrzebia w Rybnickim Okregu Weglowym
(wg W. Bogacza 1978, uproszczony). la i Ib — normalno-zrzutowe i zrzutowo-prze-
suwcze kulisowe uskoki systemu wysokokgtowego (R'), Il — kulisowe uskoki od-
wrocone o charakterystyce inwersyjno-przesuwczej, Il — kulisowe brachyfatdy,
IV — zrzutowo-przesuwcze kulisowe uskoki systemu niskokgtowego (R); strefa
uskokowa dolnej Olzy, V — inwersyjno-przesuwcze uskoki typu , konskiego ogona”;
strefa uskokowa dolnej Olzy. 1 — uskoki; strzatki wskazuja Kkierunek i zwrot
ruchu przesuwczego, 2 — nasuniecia (a) i uskoki odwrécone (b), 3 — brachyanty-
kliny (a) i brachysynkli®iy (b), 4 — siodto Jastrzebia, 5 — kierunek i zwrot ruchu
przesuwczego w podiozu, 6 — regionalny kierunek kompresji, 7 — zmiana Kkie-
runku jednego z zespotow ciosu (wg Kempy et al. 1969), 8 — zmiana kierunku
dziatania pary sit
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a movement in a larger part of the area (Cloos 1955, Tanner 1962, Tcha-
lenko 1970, Jaroszewski 1974).

ThevLower Olza fault zone and the northern part of the Ostrava-
-Karwina area include also en echelon series of the oblique-slip and
strikerslip faults which occur in a low-angle position in relation to axes
of the fault series (Figs. 2, IV and 3). These faults are dextral, ho-

Fig. 3. Structural map of the Ostrava-Karwina region (after Krejéi et al. 1963,

Foldyna, Ormandy 1975; simplified and interpreted). 1 — oblique slip faults; arrows

show direction and sense of stri>ke-islip movement, 2 — normal dip-slip faults,

3 — reverse faults, 4 — coal seams, 5 — direction and sense of strike-slip move-
ment in the basement

Fig. 3. Mapa s/trukturalna obszaru ostrawsko-karwinskiego (wg Krejciego et al.

1963, Foldyny, Ormandy’ego 1975; uproszczona i zinterpretowana). 1 — uskoki
zrzutowo-przesuwcze; strzatki wskazuja kierunek i zwrot ruchu przesuwczego,
2 — uskoki normalno-zrzutowe, 3 — uskoki odwrécone, 4 — pokitady wegla, 5 —

kierunek i zwrot ruchu przesuwczego w podiozu

mothetic shears (R — Riedels). They indicate that the dextral strike-
islip movement occured in the basement. This movement took place
along the deep fracture zone which forms the southern border of the
UsCB (Fig. 1).

Similar series of en echelon dextrally strike-slip or oblique-siip
faults occur in the region of Debnik, in the north-eastern margin of the
UusSCB (K. Bogacz 1977, 1978, 1980, Krokowski 1977 a, b, 1980). These
faults generally are running NNE—SSW (Fig. 4). Also north of Debnik,
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in the airea of Zawiercie and tazy, Bednarek (1978) discovered the stri-
ke-slip faults trending N—S or NNE—SSW. This system of en echelon
faults indicates that the dextral strike-slip movement took place along
the first-order fracture of the deep basement. The discontinuity forms
the north-eastern border of the USCB. The en echelon, both the nor-
mal dip-slip and the oblique-slip faults in the region of Dgbrowa Gdérni-
cza (Fig. 5), show that the dextral strike-slip movement also took place
here (see also Jaroszewski 1974, Fig. 203).

Fig. 4. Sketch of Variscan tectonics of the north-eastern margin of the USCB,
region of Debnak {compiled an the basis of the works by K. Bogacz 1980, Krakow-

ski 1980). 1 — Devonian and Carboniferous, 2 — Mesozoic and Cainozoic, 3 —
Variscan oblique-slip faults; airrows show direction and sense of strike-slip move-
ment, 4 — post-Variscan faults, 5 — deformations of flexural type, 6 — axes of

brachyanticlines, 7 — axes of brachysynclines, 8 — direction and sense of strike-
-slip movement in the basement

Fig. 4. Szkic tektoniki waryscyjskiej po6inocno-wschodniego obrzezenia Zagiebia

Gornoslaskiego w rejonie Debnika (zestawiono na podstawie opracowan K. Bogacza

1980, Krokowskiego 1980). 1 — dewon i karbon, 2 — mezozoik i kenozoik, 3 —

waryscyjiskie uskoki zrzutowo-przesuwcze; strzatki wskazujg kierunek i zwrot ru-

chu przesuwczego, 4 — powaryscyjskie uskoki, 5 — deformacje typu fleksur, 6 —

osie brachyantyklin, 7 — osie brachysynklin, 8 — kierunek i zwrot ruchu prze-
suwczego w podtozu

The en echelon pattern of the obligque-slip and the strike-slip faults
of a low-angle position (R, — Riedels) probably were formed with the
increase of the amplitude of the strike-slip component of the move-
ment along the first-order basement dislocations (Cloos 1955, Tanner
1962, Tchalenko 1970, Jaroszewski 1974). It is worth noting that the
concentration of the strike-slip faults increased in the nearest vicinity
of these dislocation zones.
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The faults marked on the maps made -by Doktorowicz-Hrebnicki
(1959, 1966) and Kotas (1973) in the area between Pyskowice and Tar-
nowskie Goéry assume en echelon pattern (Jaroszewski 1974, Fig. 184)
along the northern border of the USCB (Fig. 6). A tectonic interpreta”
tion of these faults suggests that they also may be derived from a dex-
tral strike-slip movement on their basement (Herbich 1978).

Fig. 5. Tectonic scheme of the north-eastern part of USCB, region of Dabrowa
Gornicza (after Doktorowicz-Hrebnicki 1959, 1966, Kotas 1973; interpreted). 1 —

coal seams, 2 — second order faults derivated from strike-slip movement in the
basement, 3 — thrusts and reverse faults, 4 — north-eastern limit of Upper Car-
boniferous, 5 — direction and sense of strike-slip movement in the basement

Fig. 5. Schemat tektoniczny poéinocno-wschodniej czesci Zagiebia Gdrnoslgskiego

w rejonie Dgbrowy Goérniczej (wg Doktorowicz-Hrebnickiego 1959, 1966, Kotasa

1973; interpretacja). 1 — pokiady wegla, 2 — uskoki pochodne od ruchu przesuw-

czego w podiozu, 3 — nasuniecia i uskoki odwrocone, 4 — po6inocno-wschodnia

granica wystepowania karbonu produktywnego, 5 — kierunek i zwrot ruchu prze-
suwczego w podiozu

BRACHYFOLDS
Among the sets of the tectonic structures found in the Upper Car-

boniferous sediments of the USCB, the systems of the en echelon fold
structures developed over the basement dislocations are of the impor-
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Fig. 6. Structural map of the north-western part of the USCB (after Doktorowicz-
Hrebnicki 1959, 1966, Kotas 1973; interpreted). See explanations of fig. 5

Fig. 6. Mapa strukturalna poinocno-zachodniej czesSci Zagiebia Goérnoslaskiego (wg
Doktorowicz-Hrebnickiego 1959, 1966, Kotasa 1973; interpretacja). Objasnienia jak
na fig. 5

tance. The structures are usually of conical or conico-cylindrical geo-
metry (the brachyfolds or the forms approximating the brachyfolds).

The en echelon brachyfolds, trending NNW—SSE, occur in the vici-
nity of the Rybnik and the Boguszowice thrusts (Fig. 2, IIl). There is
a close relationship between the brachyfolds and the thrusts. The posi-
tion of the en echelon brachyfolds in relation to the thrusts confirm the
existence of the dextral strike-slip component of the movement along
both thrusts. The en echelon brachyfolds occur also in the Ostrava—
Karvina area (Krej¢i et al. 1963, Foldyna, Ormandy 1975).

The geometry of the Ostrava brachysyneline and the Petrvald bra-
chysyncline shows that the dextral strike-slip component of the move-
3 — Rocznik PTG 51/3—4
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ment occured in their basement (Fig. 3). Thiis strike-slip movement was
connected with the zone of the southern boundary of the USCB (the
Southern fault — Fig. 1).

According to W. Bogacz (1978), the en echelon brachyfolds, occurring
near the Boguszowice thrust (Fig. 2, Il1l) were initiated earlier than the
en ¢chelon faults, but their final formation was accomplished later than
these faults, at least in the south-western part of the USCB. The increasing
East Sudetic compression, trending generally NWW—SEE, created sui-
table conditions (Garfunkel 1966) for the formation of the brachystruc-
tures as the derivatives of the strike-slip movement in the basement.

The slightly dipping reverse faults occur in the vicinity of the Bo-
guszowice thrust (Fig. 2, Il). These faults, running NE—SW, show en
echelon pattern and are connected with this thrust. As regards ithe trend
of the Boguszowioe thrust, these faults occur in the low-angle position.
These reverse faults have the strike-slip component of a dextral sense.
They are the youngest structures of the Hercynian cycle connected with
the strike-slip movement. The numerous slickenside structures found in
the foreland of the Boguszowice thrust are also related to this stage of
the Hercynian cycle (W. Bogacz 1978, 1981, W. Bogacz, Krokowski
1980 b). The slickenside structures occur on slightly dipping surfaces
which are almost parallel to the reverse faults. These slickenside struc-
tures have the reverse oblique-siip chairacter. The reverse faults were
formed later than the brachyfolds (W. Bogacz 1978, 1981). It may be
assumed that the increase of the transversal compression in the stress
field which had formed the brachyfolds caused the faults.

The effects of the compression, which was intensifed in the foreland
of the Boguszowice and the Rybnik thrusts, may be partly explained by
a tendency to the antithetic orientation of the blocks in their basement.
This phenomenon took place during the development of the thrusts and
caused the locally intensified compression.

The en echelon series of the brachyfolds with the axes trending
NWW—SEE, were found in the north-eastern margin of the USCB (see
also Ekiert 1971). The en echelon pattern of brachyfolds indicates dex-
tral movement developed in their basement (Fig. 4). The brachyfolds
were already initiated in an early stage of the strike-slip movement
along the discontinuities which from the north-eastern tectonic boundary
of the USCB in the deep basement (K. Bogacz 1980, Krokowski 1980).

The brachyfold structures found in the area of Knuréw-Gliwice-Pys-
kowice—Tarnowskie Goéry (Doktorowicz-Hrebnicki 1959, 1966, Kotas
1973) have en echelon orientation along the axis trending NE—SW (Sto-
pa, Domagata 1961). In Herbrichs view (1978) these structures were
formed by the dextral strike-slip movement along two discontinuities
in the basement, which are trending NEE—SWW. According to the pre-
sent authors these deformations resulted from the dextral strike-slip
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movement along the discontinuity of the basement. The direction of the
discontinuity was gradually changed from NNE—SSW to NEE—SWW
(Fig. 6), and even to W—E (Doktorowicz-Hrebnicki 1959, 1966, Kotas
1973).

A transverse compression accompanies the formation of the brachy-
folds in the zones of the striike-slijp movement in the areas discussed abo-
Ve.

Fig. 7. Tectonic scheme of the geometry of characteristic sets of joints in the
border regions of the USCB and its north-eastern margin (compiled on the basis
of the works by KidybihAski, Bilinski 1960, Baniak et al. 1969, Palki et al. 1969,
Krokowski 1977a, 1980, W. Bogacz 1978). 1 — direction of joints parallel and per-
pendicular to the tectonic limits, 2 — characteristic set of joints and changes of
ist direction (after Kempa et al. 1969); this changes resulted from the change of
direction of the couple of forces, 3 — tectonic limits of USCB, 4 — western part
of the deep fracture, the Southern fault, 5 — Boguszowice thrust, 6 — Carpathian
overthrust

Fig. 7. Schemat tektoniczny zmiennosci potozenia ciosu charakterystycznego w
brzeznych rejonach Zagitebia Gornos$lgskiego i jego pdinocno-wschodniego obrzeze-
nia (zestawiono na podstawie opracowah Kidybinskiego, Bilinskiego 1960, Baniaka
et al. 1969, Palkiego et al. 1969, Krokowskiego 1977a, 1980, W. Bogacza 1978).
1 — diagramy S$rednich kierunkoéw ciosu réwnolegtego i prostopadtego do tekto-
nicznych granic, 2 — zmiana kierunku charakterystycznego zespotu ciosu (wg Kem-
py et al. 1969); wynika ona ze zmiany kierunkéw dziatania pary sit, 3 — tekto-
niczna granica Zagtebia Gornoslaskiego, 4 — zachodnia cze$¢ roztamu potudnio-
wego, 5 — nasuniecie boguszowickie, 6 — nasuniecie karpackie
o
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It is passible that the en echelon brachyfolds in the western part
of the USCB were formed later, in relation to a part of the en Echelon
faults. On the other hand, in the north—eastern margin of the USCB
the development of the brachyfolds started probably in the early sta-
ges of the strike-slip movement. Therefore, it may be assumed that
the en echelon brachyfolds were developed during various stages of the
strike-slip movement in the basement, according to local effects of
a transverse compression or modifications of a stress field induced by
strike-slip displacements.

We believe, that in the USCB area, both the faults and the brachy-

Fig. 8. Tectonic scheme of the USCB in relation to structures derivated from the
sinistral rotation of the basement. 1 — faults, 2 — the thrust-flexural zones:
Michalkovice-Rybnik (a) and Orlova-Boguszowice (b), 3 — axes of brachyfolds,
4 — direction of “Main anticline” and sense of strike-slip movement in its base-

ment, 5 — direction and sense of strike-slip movement in the basement, 6 — limits
of Upper Carboniferous, 7 — sense of rotation in the basement, 8 — state border.
| — region of Jastrzebie, || — region of Debnik, IIl — region of Dabrowa Goér-

nicza, IV — region of Ostrava—Karwina, V — region of Tarnowskie Gory—Knuréw

Fig. 8. Schemat tektoniczny GodrnosSlaskiego Zagiebia Weglowego w odniesieniu
do struktur pochodnych od lewoskretnej rotacji podtoza. 1 — uskoki, 2 — strefy
nasunieciowo-fleksurowe: michatkowicko-rybnicka (a) oraz ortowsko-boguszowicka
(b), 3 — osie brachyfatdéw, 4 — przebieg siodta gtdwnego i zwrot ruchu prze-
suwczego w podiozu, 5 — granica wystepowania karbonu produktywnego, 6 —
zasieg wystepowania karbonu produktywnego GZW, 7 — zwrot rotacji w podiozu,
8 — granica panstwowa. | — rejon Jastrzebia, Il — rejon Debnika, IIl — rejon
Dabrowy Godrniczej, IV — rejon Ostrawy—Karwiny, V. — rejon Tarnowskich Gor—
Knurowa
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folds were generally formed at the same geologic time. This phenome-
non occurs in the whole area as well as in the individual regions of
the USCB. The interfingering genesis of the brachyfolds and of the
faults may prove that there was a close relationship between the origin
of both. The existing differences between associations of structures, and
in their succession in time depended upon the conditions of the defor-
mation in the various regions of the Basin. For example: in the north-
-eastern margin and in the south-western region of the USCB, there
occur some differences in the tectogenetic development, but in both re-
gions a strike-slip movement in the basement had the fundamental si-
gnificance. This movement was essential for the structural evolution in
the marginal regions of the USCB.

A tectogenetic interpretation of so-called ,Main anticline” indicates
that it could be shaped as a result of the strike-slip movement along
a basement discontinuity trending NWW —SEE (Fig. 8). A counterclock-
wise arrangement of the domes in the ,,Main anticline” suggests that in
the basement the strike-slip movement had a sinistral sense (Herbich
1980). This is different from the dextral pattern of a strike-slip displa-
cements commonly found in the USCB and in its marginal regions. It
may be assumed that the ,,Main anticline” situated inside the USCB, is
not genetically subordinated to a general structural pattern of the area.

VARIABILITY OF THE STRIKE-SLIP MOVEMENT IN THE BASEMENT
OF THE. UPPER SILESIAN COAL BASIN PERIPHERAL ZONES

The changes in the directions of the axes of the en $chelon series,
in particular of the low-angle position faults (R) and of the brachyfolds,
should be attributed to the trend of the discontinuity zones in their
basement. Such a situation is found in the south-western part of the
USCB. The axis of the series of the en echelon faults in the Lower
Olza fault zone trends NWW —SEE or W—E (Fig. 2, 8). Towards the
western border of the USCB the direction of the axis changes to NW —
SE and even to N—S (Fig. 3, 8). These changes are forced by the direc-
tion of the tectonic zone delimitating the USCB. Also in the north-ea-
stern margin of the USCB, the direction of the low-angle position faults
gradually changes (Fig. 8 from NNE—SSW and even from NE—SW in
south-east (Fig. 4 and Zajaczkowski 1952, 1975) through N—S, up to
the NNW —SSE direction in the region of Dgbrowa Gornicza (Fig. 5).
Thus, a dextral strike-slip movement was formed in a zone of the re-
gularly changing directions from N—S and probably from NNE—SSW
in the south-eastern part to NW—SE in the further section of the re-
gion. The bend of the zone occurs in the south-eastern part of the mar-
gin. In the region of Knuréw—Gliwice—Pyskowice— Tarnowskie Gory,



— 374 —

there is a permanent change in the directions of the axes of the en
Echelon series (the brachyfolds and the faults) from NNE—SSW to
NEE—SWW (Fig. 6, 8) and even to W—E (Doktorawicz-Hrebnicki 1959,
1966, Kotas 1973). The continuous change in the directions of the series
of the en echelon structures suggests that‘the movement along the first-
-order discontinuities, probably occured simultaneously in the different
areas of the USCB. These changes are most intensive in the corners of
the triangle of the USCB (Fig. 8).

In the Upper Carboniferous sediments of the USCB and its north-
-eastern margin the relationship .between joints and faults can be found
(Krokowski 1977 a, 1980, W. Bogacz 1978, Herbich 1978). The results
of the detailed mesostructural studies of the jointing and the cleavage
(Kidybinski Bilinski 1960, Baniak et al. 1969, Kempa et al. 1969, Palki
et al. 1969, Krokowski 1. c., W. Bogacz 1 c.) may indicate that in the
border regions of the USCB and its north-eastern margin the gradual
changes in the geometry of the jointing occur. In our opinion these chan-
ges may depend on the modifications in the directions of basement dis-
continuities which form the tectonic limits of the USCB (Fig. 2, 7). In
the marginal regions of the USCB among all sets of the joints the sets
parallel and perpendicular to the tectonic limits of the USCB were
formed most clearly. These observations are in concordance with the pre-
sent hypothesis of the rotation in the basement of the USCB.

It may be shown that the concentration of the shear strains occured
in the corners of the triangle of the USCB. This concentration resulted
from the changing direction of the strike-slip movement along the tec-
tonic limits of the USCB. In the south-western region of the Basin, the
tectonic limits are running NNE—SSW and W—E (Fig. 1). The almost
complete association of the derivative structures (i.e., en Echelon series
of faults, brachyfolds, and reverse oblique-slip faults) was created in this
corner (Fig. 2, 8). The northern corner has less complete association of
the second-order structures as compared to the south-western corner of
the USCB. This phenomenon may result from the cut-off of the north-
ern apex by the strike-slip movement along the curve-shaped tectonic
zone limiting the USCB (Fig. 6, 7, 8). This movement created first of
all numerous en echelon brachyfolds and it influenced the change of
their axes.

CONCLUSIONS

1. Tectonic analysis of the deformations in the sedimentary cover,
leads to the conclusion that the sinistral rotation took place in the ba-
sement of the USCB (Fig. 1, 8). The effects of the rotation are most



prominently marked in the zones covering the discontinuities which
forai the tectonic limits of the USCB. The movements forming the ro-
tation also occured along the discontinuities situated within the USCB,
however, the intensity of the strike-slip displacements decreased to-
wards the centre. We believe that the rotation of the basement played
an important role during the Hercynian tectogenetic cycle of the USCB.

2. In the various marginal regions of the USCB, the dextral strike-
-slip movements forming the rotation were modified by the ,normal”,
»Strike-slip” or ,thrust” stress fields. The influence of these modifica-
tions determinated the differences in the associations of tiie derived
structures.

3. The most intensive changes in the directions of the axes of the
en echelon structures in the rocks of the sedimentary cover occur gene-
rally in the corners of the triangle of the USCB (Fig. 8). In these cor-
ners the associations of the derived structures are more complete in re-
lation to those occuring in the other regions of the USCB.

4. The changes in the geometry of the en echelon structures indicate
that the dextral strike-slip movements forming the rotation occured si-
multaneously in the various marginal regions of the Basin.

5. Many of the tectonic phenomena observed particularly in the mar-
ginal regions of the USCB, could be explained by the rotation of the
whole area of the USCB. These tectonic phenomena were inexplicable
in the earlier tectonic intrpretations (see also Czarnocki 1935, Oberc
1977). We may include into these phenomena the frequent occurrence
of the ,interference” structures which represent the two basic NWW —
SEE and NNE—SSW tectonic directions in the USCB. These ,inter-
ferences” occur particularly in the bordering regions of the USCB. It
is most probably that these ,interferences” of the tectonic directions
may result from the arrangement of the en echelon structures (the bra-
chyfolds and the faults) derived from the sinistral rotation of the USCB.
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STRESZCZENIE

Deformacje utworow karbonu produktywnego Zagiebia Goérnoslgskie-
go i osaddw jego obrzezenia wskazuja, ze w znacznym stopniu geneze
ich wigza¢é mozna z rotacjg gtebokiego podtoza. Pojecie to dotyczy su-
marycznego efektu, zachodzacego w okresie waryscyjskiego cyklu tekto-
genetyeznego, szczegblnie w brzeznych cze$ciach Zagtebia, przemieszczen
przesuwczych wzdtuz nieciggtosci poditoza. Poniewaz skladowe przyczy-
nowych przemieszczen przesuwczych posiadaty permanentnie zwrot pra-
woskretny, mozna sgadzi¢, ze zachodzita tu rotacja lewoskretna {Fig. 1, 8).
Powyzszy problem zostat przedstawiony przez autoréw w dniu 24 kwiet-
nia 1980 r. w ramach IlIl Sympozjum na temat ,,Geologia Formacji We-
glonos$nej w Polsce” w Akademii Gdrniczo-Hutniczej w Krakowie (W.
Bogacz, Krokowski 1980 a).

Punktem wyjscia dla rozwazanh nad zagadnieniem rotacji podtoza i jej
konsekwencji strukturalnych w osadach nadktadu byty szczeg6towe stu-
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dia tektoniczne w skalach mezo- i makrostruktur, przeprowadzone
w osadach karbonu weglonosnego potudniowo-zachodniej cze$ci Zagte-
bia Gdrnoslgskiego (W. Bogacz 1978, 1980 — w druku, 1981) oraz na ob-
szarze potnocno-wschodniego, miodopaleozoicznego obrzezenia omawia-
nego basenu weglowego (Krokowski 1977 a, b, 1980).

W Rybnickim Okregu Weglowym, w sgsiedztwie nasunieé¢ rybnickie-
go i boguszowickiego oraz strefy tektonicznej dolnej Olzy wystepuja
uktady kulisowe uskokéw normalno-zrzutowych i zrzutowo-przesuw-
czych, ktorych cechy geometryczne oraz pozycja i ukitad w szeregach
kulisowych wskazujg, ze miat tu miejsce prawoskretny ruch przesuw-
czy (fig. 2). Uskoki te czesto wystepujg w pozycji $cie¢ wysokokatowych
(R’). Amplituda przyczynowego ruchu przesuwczego wzdtuz nieciggtosci
w poditozu byta prawdopodobnie niewielka lub tez wystgpita tylko ten-
dencja do takiego ruchu, dotyczaca pewnej czes$ci obszaru (Cloos 1955,
Tanner 1962, Tchalenko 1970, Jaroszewski 1974).

W tym rejonie oraz na obszarze ostrawsko-karwinskim w Czechosto-
wacji wystepujg rowniez szeregi kulisowe uskokdéw przesuwczych lub
zrzutowo-przesuwczych (Krejéi et al. 1963, Foldyna, Ormandy 1975)
0 potozeniu niskokgtowym (R) w stosunku do osi szeregéw (fig 2, 3). One
takze wskazujg na prawoskretny zwrot przemieszczen w podtozu. Podo-
bng sytuacje mozna interpretowac¢ dla kulisowych uskokdéw prawoskret-
nie przesuwczych lub zrzutowo-przesuwczych w pdinocno-wschodniej
czesci (fig. 5) oraz obrzezeniu (fig. 4) Zagtebia Gdérnoslaskiego (por. tez
Jaroszewski 1974, Bednarek 1978). Kulisowe uktady uskokéw o pozy-
cjach niskokgtowych powstaty wraz ze wzrostem amplitudy przemie-
szczen przesuwczych wzdiuz nadrzednych dyslokacji w podiozu.

Oprécz uskokdéw, na omawianym obszarze zwracajg uwage kuliso-
we uktady brachyfatdéw. Struktury tego typu wystepujg w brzeznych
czesSciach Zaglebia Gornoslgskiego miedzy innymi: na zachodzie w sg-
siedztwie nasunie¢ rybnickiego i boguszowickiego (fig. 2), na pdinocy
miedzy Tarnowskimi Gdérami a Knurowem (fig. 6) oraz w osadach pa-
leozoiku po6itnocno-wschodniego obrzezenia Zagtebia (fig. 4). Pozycje
1 uktad brachyfatdéow w szeregach kulisowych pozwalaja interpreto-
wacé, ze sg one konsekwencjg prawoskretnych przemieszczen przesuw-
czych wzdtuz nieciggtosci ich podtoza. Mozna sadzi¢, ze w procesie for-
mowania brachyfatdow brata udzial kompresja poprzeczna, ktéra stwo-
rzyta dogodne warunki (Garfunkel 1966) dla ich powstania. Potwier-
dzajg to rowniez pozycja i uktad wystepujgcych na przedpolu nasu-
niecia boguszowickiego, kulisowych uskokdéw odwréconych (fig. 2) oraz
obecnos$¢ struktur Slizgowych o inwersyjno-przesuwczej Kkinematyce
(W. Bogacz 1981, W. Bogacz, Krokowski 1980 b).

Na podstawie badania stosunku, pochodnych od ruchu przesuwcze-
go w podtozu, uskokéw do brachyfatdéw mozna sadzié, ze na obszarze
Rybnickiego Okregu Weglowego brachyfatdy mogty byé zainicjowane
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wczesniej, ostatecznie jednak zostaty uformowane po powstaniu usko-
kow. Natomiast w péinocno-wschodnim obrzezeniu Zagtebia Gdrnosdlg-
skiego brachyfatldy sa starsze od uskokdéw. Zazebianie sie genezy usko-
kéw i brachyfatdéw, w odniesieniu tak do poszczegdélnych rejonéw Za-
gtebia Gornoslagskiego (np. w rejonie Jastrzebia), jak i catosci jego
obszaru stanowi jeszcze jedno potwierdzenie zwiazku tych struktur
z ruchem przesuwczym zachodzgcym w podtozu. W poszczeg6élnych re-
jonach istnieje pewne zréznicowanie zespotdw struktur pochodnych, na
co wptynety lokalne modyfikacje warunkdéw deformacji, zwigzane z od-
dziatywaniem normalnego, przesuwczego d kompresyjnego pola napre-
Zzeh. Znaczenie zasadnicze ma jednak podobna przyczyna rozwoju struk-
turalnego w brzeznych regionach Zagiebia, ktéra stanowig przemiesz-
czenia przesuwcze, sktadowe lewoskretnej rotacji.

Wspdblng cechg omoéwionych deformacji, w szczeg6lnosci uskokéw
niskokatowych i brachyfatdow sg zmiany kierunkdw osi szeregow Kku-
lisowych (fig. 8). Wigza¢ to nalezy z dopasowywaniem sie tych uktadow
deformacja do przebiegu stref nieciggtosci w ich podiozu.

Charakterystyczna zmienno$¢é mozna dostrzec rowniez w rozktadzie
kierunkéw czesci ciosu i, kliwazu z epoki waryscyjskiej (fig. 2, 7). Wy-
stepuje ona w przygranicznych rejonach Godérnoslagskiego Zagtebia We-
glowego i sugeruje podporzadkowanie geometrii ciosu i kliwazu prze-
biegowi jego granic tektonicznych.

Prawoskretny ruch przesuwczy dokonywat sie zatem czesto w stre-
fach o systematycznie zmieniajacych sie przebiegach. Zmiany te sg
szczeg6lnie wyrazne w narozach trojkgta GornosSlaskiego Zagtebia We-
glowego. W narozu po6inocnym zaznacza sie ciggte przejScie osi struk-
tur kulisowych od kierunku SSW—NNE i SW—NE do SWW-—NEE,
a nawet W—E (fig. 6, 8). Podobng sytuacje obserwuje sie w potudnio-
wo-zachodnim narozu, gdzie osie struktur kulisowych dopasowujac sie
do przebiegu tektonicznej granicy Zagtebia Gdrnoslgskiego zmieniaja
swlj przebieg od SEE—NWW do SE—NW i NNE—SSW (fig. 2, 3, 8).
W narozach tréjkata GornoS$lagskiego Zagtebia Weglowego doszio praw-
dopodobnie do duzej koncentracji naprezen S$cinajgcych, spowodowanej
zmiang kierunkoéw ruchu przyczynowego w poditozu wzdiuz jego tek-
tonicznych granic. Stad tez zmiany kierunkow osi struktur kulisowych
wystepujg gtéwnie w narozach tego trojkata. W skali catego basenu
weglowego zmiany osi szeregow struktur kulisowych sugerujg, ze ruch
przyczynowy w podiozu zachodzit najprawdopodobniej w jednym cza-
sie waryscyjskiego cyklu tektogenetycznego.

W potudniowo-zachodnim narozu Zagtebia Gornoslaskiego wyste-
puje prawie petna, znacznie bogatsza niz w innych rejonach, asocja-
cja struktur pochodnych od ruchu przesuwczego w podtozu. Natomiast
struktury pochodne, wystepujace w poOtnocnym narozu majg mniejsze
zrdznicowanie oraz odpowiednio dopasowujg sie swa geometrig do prze-
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biegu granicy tektonicznej. Najprawdopodobniej nastgpiito tutaj Sciecie
wierzchotka tego trojkata wzdtuz linii wyznaczajacej powyzsza granice
tektoniczna.

Interpretacja tektoniczna siodta gtownego sugeruje, ze moze to by¢
struktura uksztattowana w wyniku lewoskretnego ruchu przesuwczego
w jego podtozu (Herbich 1980). Takie rozumienie jego genezy pozwala
sgdzi¢, ze nie jest to struktura podporzadkowana og0lnej tendencji ob-
szaru do lewoskretnej rotacji wynikajgcej z permanentnie prawoskret-
nych przemieszczen przesuwczych.

Analiza tektoniczna rozkladu, cech geometrycznych i genetycznych
zespotéw struktur wskazuje, ze w Zagtebiu GdérnosSlaskim zachodzity
ustawicznie prawoskretne ruchy przesuwcze. Koncentrowatly sie one
gtownie w strefach przyroztamowych stanowigcych jego tektoniczne
granice (fig. 1, 8). Miaty one miejsce rowniez wzdiuz nieciggtosSci po-
tozonych wewnatrz, j»mak najprawdopodobniej z malejacg do centrum
intensywnos$ciag przemieszczen przesuwczych. Wyniki badan tektonicz-
nych upowazniajg do stwierdzenia, ze w procesie waryscyjskiej defor-
macji osadéw formacji karbonu produktywnego Gérnego Slaska znacz-
na role odegrata lewoskretna rotacja podtoza, rozumiana zgodnie z jej
sensem okresSlonym na wstepie.

Wiele tektonicznych zjawisk wystepujgcych zwtaszcza w marginal-
nych regionach Zagtebia Goérnoslaskiego moga by¢ objasnione rotacja
jego podtoza. Zjawiska te byly niewyttumaczalne w tektonicznych
schematach dawniejszych badaczy geologii Gdérnego Slaska (por. Czar-
nocki 1935, Oberc 1977). Mozna do nich zaliczy¢ wzajemne przechodze-
nie struktur nalezgagcych do dwdch podstawowych kierunkéw tektonicz-
nych Gorno$lagskiego Zagtebia Weglowego: NNE—SSW i NWW—SEE
oraz ich wzajemna interferencje. W objasnieniu tym istotne znaczenie
moze mie¢ rozpoznanie struktur pochodnych od przemieszczen przesuw -
czych, sktadowych rotacji.





