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Jerzy NAWROCKI

The Devonian—Carboniferous platform paleomagnetic
directions from the Silesian-Cracow area and their
importance for Variscan paleotectonic reconstructions

Paleomagnetic investigations of the Givetian-Upper Carboniferous sediments from the Silesian-Cracow
arca (§ Poland) were carried out. They revealed a near-primary Givetian—-Frasnian remanence with the
paleomagnetic pole at lal, 5°§, long. 311°E, dp/dm 2.3%/4.4°, N = 16 samples (normal poiarity). Two
secondary components were also isolated. The first (lat. 26°5, long. 327°E dp/dm 0.8°/2.9°, N = 3 locality,
reversed polarity) was probably acquired in Early Carboniferous time. The second one was connected with
a strong Permian remagnetization, These poles fit well to the APW path of the “Old Red Continent”. In the
Upper Carbonriferous clastic coal-bearing sediments from the Upper Silesian Coal Basin three components
were obtained, but only one (lat. 39°5, long. 351°E, dp/dm 1.7°/3.2°, N = 3 locality, reversed polarity) was
accepted as realistic. The conclusion was drawn that the investigated arca was jojned to the “Qld Red
Continent” at leasl since the Givetian.

INTRODUCTION

Several years of paleomagnpetic investigations have not provided enough data to
understand the pre-Permian tectonic history of the Variscan Europe. The paleomag-
netic data does not usually fit well with the geological facts (P. Matte, 1991). On the
other hand many different tectonic models for the Variscides exists (e.g. J. P. N.
Badham, 1982; W. Franke, 1989; J. Neupebauer, 1989; P. Matte et al., 1990; P, Matte,
1991).

ng this paper an answer to the question — what is the age of consolidation of the
area between the Sudetes and the SW edge of the East-European Platform (EEP), will
be sought.
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Paleomagnetic directions from Slleslan-Cracow area 399

GEOLOGICAL SETTING

The Upper Silesian Coal Basin (USCB) developed in the northern comer of the
Moravo-Upper Silesian Massif during the Carboniferous time. The Precambrian
crystalline basement of the Morave-Upper Silesian Massif is covered by the Lower
Cambrian red and grey sandstones (S. Orlowski, 1975). These sandstones are covered
by Devonian and Carboniferous sediments (A. Kotas, 1985). Between the USCB and
the Bohemian Massif a zone of Visean flysch exists (Fig. 1). In the western part of the
Moravo-Upper Silesian Massif the Visean flysch is thrusted over the Westphaljan
sediments of the USCB (8. Bukowy, 1984). This thrusting was probably synchronous
with the thrusting of the Bohemian Massif over the Moravo-Silesian Massif (P. Matte
et al., 1990). A major part of the USCB is situated within the area now occupied by
the Carpathian Foredeep, and its southernmost parts — even beneath Quter Carpa-
thian nappes (A. Kotas, 1985).

The NE boundary of the USCB is delineated by the Cracow Fold Belt with
Variscan or earlier plutonic bodies (K. Jarmofowicz-Szulc, 1985). In this area the
Devonian and Lower Carboniferous rocks outcrop in the vicinity of Krzeszowice (K.
Bogacz, 1980) and in some quarries near Olkusz, Siewierz and Zawiercie (S. Sliwifiski,
1964).

A)ccord'mg to most authors, the Devonian rocks of the areas enclosed between the
Sudetes and the edge of the EEP form the epi-Caledonian platform (e.g. J. Znosko,

Fig. 1. Reglonal setting of the Upper Silesian Coal Basin (after A. Kotas, 1985; slighlly modified)

1 —crystalline basement of the Bolemian Massif; 2 — crystalline basement of the Moravo-Upper Silesian
Massif; 3 — Lower Paleozoic formatjons of the Matopolska Massif; 4 — Precambrian formations of the
East-European Platform (EEP); 5 — Lower Paleozoic formations of the EEP; § — major Varlscan plulonic
bodies; 7 — Devonian degp-sea formations; 8 — Devonian epicontinental formations (mainiy carbonates,
dottcd: also Carbonifercus carbonates and greywackes); 9 — Carboniferous marine, clastic formations
(Variscan flyseh, greywackes and early molasse); 10 — Carboniferous clastic, coal-bearing formations
(Variscan molasse), 11 — SW limit of the EEP; 12 — Peri-Pieniny Lineament (northern limit of the
Inner-Carpathian Bloek); 13 — sampling locatites (1 — Czerwionka, 2 — Dubie, 3 — Filipowice, 4 —
Grodkéw, 5 — Kochtowice, § — Koztowa Gdéra, 7 — Mikotéw, 8 — Sarnéw, 9 — Raclawka, 10 — Debnik,
11 — Podlesna); ISB — Inner-Sudetic Basin; HCM — Heoly Cross Mts,; USCB — Upper Silesian Coal
Basin; LL. — Lednice Line; PCL — Peri-Carpathian Line; K — Cracow,; KT -~ Katowice

Polozenie gérnodligskiego basenu weglowego (wedtug A, Kotasa, 1985; nieznacznie zmodyfikowane)

1 —fundament krystaliczny Masywu Czeskiego; 2 -— fundament krystaliczny masywu morawsko-gérno$las-
kicgo; 3 — dolnopaleozolczne formacje masywu matopolskiego; 4 — prekambryjskie formacje platformy
wschodnloeuropejsklej (EEP); 5 — dolnopaleozoiczne formacje EEP; 6 — wigksze waryscyjskie clata
plutoniczne; 7 —~ deworiskie formacje gigbokomorskie; 8 — deworiskie formace epikontynentalne (giéwnie
weglany, kropkowane: takZc karbofiskie weglany i szarogiazy); 9 — morskie, klastyczne formacje karbofiskie
(flisz waryscyjski, szarogtazy i wezesna molasa); 10 — karbodskie, klastyczne formacje wgglonodne (molasa
waryscyjska); 11 — SW krawedZ EEFP; 12 — lineament peripienifiski (péinocna granica bloku wewngtrzkar-
packiego); 13 — oprdbowane odstonlecia (numeracja edstonigé w podpisic angielskim); ISB — basen
wewnatrzsudecki; HCM — Géry Swigtokrayskie; USCB — gémoslaski basen weglowy; LL — linia Lednic;
PCL — linia perikarpacka; K — Krakéw; KT — Katowice
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Fig. 2. Examples of thermal demagnetization (polar projeciion, intensily decay curve, orthogonal plot, table of characteristic components) of two specimens from

Podle$na quarry

Open (solid) symbols on the stereonet — upper (lower) hemisphere directions; crossed symbol — NRM direction; frm — the intensity of the remanent
magnetizatjon after thermal trealment; frirrn —the intensity of the NRM; the bigger symbaols on the orthogonal plot — NRM components; x, , 2 denote the planes
of the projection; the units on the axes are 10" Am™; RANGE — the lemperature interval of the calculated line (direction); D — declination; f — inclinalion;
INT —intensity (in 10 Am'l), A. 8. D. — angular standard deviation of the best filted line; the direction are presented in the geographical position of the rock’s
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Paleomagnetic directions from Silesian-Cracow area 401

Fig. 3. Stereographic projections of characteristic components R (a}, I and D (b} from Podlefna quarry

Open (closed) symbols — upward (downward) pointing magnetization; direction of the local, present-day
geomagnctic vector is marked by starlet; the mean directions are marked by triangle

Projekcje stereopraficzne sktadowych charakterystycznych R (a), [ i D (b} z kamientotomu Podlegna
Symbeole puste (zamalowane) — kierunki z ujemna (dodatnia) inklinacjs; gwiazdks zaznaczono kierunek
wspéiczesnego wekiora geomagnetycznego, iréjkgtem — kierunk érednie

1970, J. Krokowski, 1980). However, a Variscan age of consolidation of these areas
has also been assumed (e.g. E. Stupnicka, 1992; W. Brochwicz-Lewifiski et al., 1986).

SAMPLING AND LABORATORY METHODS

A total number of 220 hand samples was taken from eleven localites (Fig. 1). The
Givetian dolomites and limestones from the Dgbnik, Dubie and Podle$na quarries,
and the Famennian—Tournaisian limestones from the Ractawka valley (M. Narkie-

Przyktady termicznego rozmagnesowania (projekcja biegunowa $ciedki rozmagnesowania, kizywa spadku
natgzenia, diagram ortogenalny, tabela z kierunkiem charakterystycznym) dwéch prébek z kamieniolomu
Podle$na

Symbole puste (zamalowane) na sialce stereograficzne] — kierunki na gémej (dolnej} péisferze; symbol
przekrestony — klerunek NRM; Irrn — natgldenie pozostalo$ci magnctyczne] po wygrzaniu; Jarn — natelenie
NRM, najwigksze symbole na diaEramic ortogenalnym — sktadowe NRM; x, y, z wskazujq plaszczyzoy
projekeji; jednostki na osiach w10™ Am™'; RANGE — g;rz.edzial temperatury dla liczonej linli (kierunku); D
— dekliinacja; F — inklinacja; INT — natgzZenie (w 10° ‘1); A. S. D. — katowe odchylenie standardowe
1nii najlepszego dopasowania; kierunek dowigzany jest do geograficznej pozycji badamych formac)i skalnych
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Irm/Inrm

xy Geographical poaition.
i Fitted lines of sample: d1-1 8680
RANGE D I INT ASD
0. - 20 TO 830 203.7 ~153 8%. 2.0
= e

Fig. 5. Dubie new quarry, results of thermal demagnetization of the specimen with the direction A
Explanations see Fig. 2

Nowy kamieniofom w Dubiy; rezultaty rozmagnesowania termicznego prébek z kierunkiem A
Obja$nienia na fig. 2

wicz, G. Racki, 1984, 1987) were sampled. The Namurian-Lower Westphalian clastic
sediments were sampled on the USCB area in seven brick-yards.

The natural remanent magnetization (MRM) intensities were measured by JR-4
and JR-5 spinner magnetometers, Thermal and alternating magnetic field (AF) de-
magnetizations were carried out.means of a non-magnetic furnace and a tumbling

Fig. 4. Examples of intensity decay curves of saturation remanence during heating of Givetian dolomites
from Podlesna (a, b) and Dubie (c, d), Givetian limestones (rom Debnik (e, £), and Famenian (Tournaisian)
limestones (rom Raclawka valley (g)

Heating: 1 — first, 2 — second

Przyktady krzywych spadku natgzenia pozosta}oém magnetycznej nasycenia z biegiem grzania dolomitéw
fywetu z Podlednej (a, b) i Dubia (¢, d), wapieni Zywetu z Debnika (e, [) oraz famerskich (turnejskich) wapieni
z doliny Ractawki (g)

Grzanie: 1 — pierwsze, 2 — drugie
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Fig. 6. Dubie quarries; results of thermal demagnelizations of the specimens with the directions D1(sample d3-1) and D2 (sample d5-7)

Explanations see Fig. 2

Kamieniotomy w Dubiy; rezultaty rozmagnesowania termicznego prébek z kierunkami D1 (prébka d3-1) i D2 (prébka d5-7)

Objasnienia na fig. 2
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Paleomagnelic directions from Podlefna quarry (19.3E, 50.5N)

Table 1

Cat. Lev. Dh Ik o9s K vGe Do Ie avs K vGe [,Tg] Pol.

n=35 663 1.2 55 196 |15N 128E 68.8 =151 5.4 203 | 5N 132E

D N=16 66.7 0.9 4.5 672 | 15N 127E 69.6 -192 4.2 766 | SN 131E 470-500 N
§=3 66.2 0.9 71 2971 | 15N 128E 69.4 -19.4 7.6 2635 | 5N 13ZE

I n=17 227.7 -26.9 53 460 |37IN 135E| 2258 -2.9 53 458 | 27N 145E 420 R
N=T 2292 —26.1 6.6 843 | 36N 124E | 2273 22 72 71.8 | 2ZTN 144E

R n=17 3571 542 9.8 14.1 73N 6E 6.1 29.3 10.5 126 | 55N 29E 250 N
N=T 3562 54.4 135 205 73N 4E 53 30.2 142 18.8 | 55N 28E

Cat. — calegory of paleodirection; Lev. — levels of statystlcal analysis (n — specimens, N — samples, § — sites); DA, Jh — declination and inclination before
bedding correction; Do, Je — declination and inclination after bedding correction; ags, K — parameters of Fisher statistic; ¥GP — coordinates of the virtual
geographic north pole; 76 — maximum blocking lemperatures; Pol. — polarity paleodirection (N — normal, R — reverse)
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Table 2
Paleomagnelc directions from Duble (19.7E, 50.2N)
Locality Cat. Lev. Dh Ik ass K VGP Do o ag 4 VGP b Pol.
A n=46 | 209.1 | -152 | 3.1 487 |41N 160E | 211.1 82| 33 418 |37N 160E | oo R
Dubie new N=9 | 2082 | -15.1 5.9 737 | 41N 160E | 2102 | -7.1 6.1 703 | 37N 161E
quarry D1 n=8 351 | 273 | 71 642 18N 163E| 362 | -124 | 7.1 641 | 26N 160E | o N
N=4 361 | =272 | 72 1653 | 18N 163E| 372 | -126 13 1598 | 25N 159E
A n=28 | 2073 | -162 | 29 91.8 | 42N 162E | 208.1 73 | 27 1031 |38N 163E | o R
Dubie old N=10 | 2071 | -16.0 43 1255 | 42N 162E | 208.0 12| 40 1502 | 38N 163E
quarry D2 n=10 883 —44 5.6 755 | 1S 113E| 864 | -171 59 685 | 58 1I7E |, N
N=4 878 | —46 | 438 2581 | 1S 113E| 874 | -17.5 | 45 | 2942 | 58 117E
n=28 | 1982 | 142 | 43 408 44N 169E | 200.1 98 | 41 445 41N 169E
Zorzavalley [ A N=7 | 2021 | ~159 | 71 738 | 43N 168E| 2042 | -108 | 63 916 | 41N 167E | % R

Explanations see Tab. 1
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Fig. 7. Stereographic projections of characteristic components A, D1 and D2 from Dubie new (a) and old
(b) quarries, and Zbrza valley (<)

Explanations see Fig. 3

Projekcje stereograliczne skiadowych charaklerystycznych A, D11 D2z nowego (a) i starego (b) kamienioto-
mu w Dubiu oraz z doliny Zbrzy (c)

Objasnienia na [ig. 3

demagnetizer with permaloy screens. The magnetic susceptibility was measured by a
kappabridge KLY-2.

In many samples of Carboniferous clastic rocks at temperatures of 300—400°C a
great increase of magnetic susceptibility was observed. In these cases thermal demag-
netization was applied at first (up to 300°C) and later the AF method was used. For
statistical calculations a computer program by J. L. Kirschvink (1980) was used. Line
fit was accepted as representative for the NRM compomnent if maximum angular
deviation was less than 10° The mean direction from each investigated locality was
considered as reliable if its fisherian parameters (K and ags) were good enough (R.
Van der Voo, 1990). If the sum of coincidence cones radius (czes) was less than the
distance between the two analysed directions its label was the same (e.g. A, I).

In order to identify the carriers of the NRM thermomagnetic analysis was carried
out. Additionally some polished sections and the results of X-ray analysis were also
studied,
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Fig. 8. Debnik quarries; resulis of thermal demagnetizations of the specimens with the directions A (DBSC) and I {(DN3C)

Explanations see Flg, 2
Kamieniolomy w Debnikuy; rezultaty. tozmagnesowania termicznego prébek z kierunkami A (DB5C) i [ (DN3C)

Objagnienia na fig. 2
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Palcomagnetlc directions from Debnik (19.7E, 50.3N)

Table 3

Locality Cat. Lev. Dh ih ags K VGP Do Io a9 K VGP b Pol.
A n=1% | 2077 | -150 48 490 [41N 162E | 2057 -19 4.3 61.1 |40N 166E 480-600 R
N=8 2070 | -150 6.2 B0.5 | 42N 163E | 206.0 -76 5.0 1225 | 39N 166E
Debnik new I n=15 | 2244 -27 6.9 316 | 28N 147E | 224.1 13 635 352 [ 27N 148E 330480 R
quarry N=7 2245 -23 10.5 340 | 28N 147E | 2240 16 9.8 391 | 27N 148E
R n=16 84 75.6 5.7 422 |TIN 36E | 3485 634 5.1 533 [BIN 320W 200 N
N=6 124 75.6 9.0 564 |76N 43E | 3468 63.6 6.6 102.8 |BON 314W
Dgbnik old A n=13 | 2049 | -12.3 2.2 3618 | 41N 166E | 2015 -9.3 23 335.6 |4IN 171E 450-550 R
quarry N=6 2047 | -12.7 33 4203 (42N 166E | 202.0 =97 25 7075 |41IN 170E
Explanations see Tab. 1
Table 4
Paleomagnetic directions from Raclawka valley (19.7E, 50.2N)
Cat Lev. Dh Ih ass K VGP Do Io Q95 K VGP b Pol.
n=20 224.3 -16.4 6.4 268 | 34N 143E | 2263 4.9 6.5 265 | 24N 147E
I N=8 224.1 -16.2 50 1224 |[35N 143E | 2261 4.6 52 1144 | 24N 147E 480 R
5=2 223.6 -16.9 - ~ 35N 143E | 2259 17 - - 25N 147E
R n=11 3511 725 185 7.1 |BON 345W 55.8 588 18.6 6.9 [50N 116E 250 N
N=4 3451 721 243 151 |78N 330W 535 603 24.2 151 | 52N 117E

Explanations see Tab. 1
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410 Jerzy Nawrocki

Fig. 9. Stereographic projections of characteristic components A, I and R from Dgbnik old (a) and new (b)
quarties
FExplanations see Fig. 3

Projekcje stereograficzne sktadowych charakterystycanych A, i R ze starego (a) i nowego (b) kamieniotomu
w Debnlku

Objagnienia na fig. 3

PALEOMAGNETIC RESULTS

GIVETIAN DOLOMITES FROM PODLESNA QUARRY

In the dolomites which were sampled in three walls of PodleSna quarry three
directions were isolated. Fipure 2 shows the typical results of demagnetization experi-
ments. The low stability component (Fig. 3a, Tab. 1) has a direction (R) approximately
parallel to the local present-day direction of the Earth’s field. Therefore it can be
presumed that this component is connected with a viscous remanent magnetization
of comparatively young age. The direction I with intermediate maximum unblocking
temperature (about 420°C) and shallow inclination is located in the third quarter of
the sphere (Fig. 3b). In the major part of the investigated samples there also occurs a
direction with blocking temperatures of 470-500°C. This most distinct component has
negative inclination and declination in the first quarter of the sphere (Fig. 3b, direction
D). The thermomagnetic curves (Fig. 4a, b) show that the magnetite is probably the
main carrier in the rock investigated.

GIVETIAN DOLOMITES FROM DUBIE

These rocks were sampled in three outerops situated in the old and new quarry,
and in the Zbrza valley. Almost all samples contain only one component with maxi-



Paleomagnetic directions from the Upper Silesian Coal Basin (Upper Carboniferous claslic sediments)

Table 5

Cat. Lev. Dh Ih ags K VGP Do Io a9s K VGP i) Fol.
:’:5‘:) 2020 | -11 57 | 2595 |37N 171E| 2025 19 | 143 418 |35N 1TE
Al ' 00,5430 | R
Mol 1| 07 | 60 | 485 3N 17E| 2003 | 40 | 55 | 4948 |IN 171E
B 5:3‘; 2520 | —40 88 | 1101 |13N 122E| 2522 25 91 | 1021 |10N 124E | 300, »430 | R?
c f:;; 139.8 12 | 107 519 |28 si1E| 1408 | -10 76 | 1010 |30s 80E| 3% N, R
Explanations see Tab. 1
Table 6
Summary statistic for the directions [and A
Cat Lev. Dh .2 a9s K VGP Do Jo a9 K VGP
1 N=3 | 2257 | -260 186 444 33N 142E 2257 14 5.5 495.6 26N 147E
A N=5 | 2058 | -150 25 9655 4N 164E 2060 | -85 34 504.1 39N 165E

N — number of localities; for other explanations see Tab. 1
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Fig. 10. Raclawka valley; results of thermal demagnetizations of the specimens with the directions R and J

Explanations see Fig. 2
Dolina Raclawki; rezullaty rozmagnesowali termicznych prébek z kierunkami R i /

Objasnienta na fig. 2
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Fig. 11. Stereographic projections of characteristic components R (a) and I (b) from Raclawka valiey
Explanations see Fig. 3

Projekcje stereograficzne sktadowych charakierystycznych R (a) i I (b) z doliny Ractawki
Objasnienia na fig. 3

mum blocking temperatures reaching 650°C (Fig. 5). However, most of the NRM
intensities decrease at a temperature of 300400°C (Fig. 4¢, d). During AF demagne-
tization of a heated sample (up to 300°C) its NRM intensity only decreased by about
10% at fields up to 105 mT. The high value of coercivity indicates that the main carrier
of magnetization is hematite. The characteristic direction for these samples are very
well defined (Tab. 2, direction A). Distinctly different components (Fig. 6) were
obtained only in two sites. They have very good internal homogeneity of characteristic
directions at each site, but their position on the sphere is slightly different (Fig. 7, Tab.
2, directions D1 and D2).

GIVETIAN LIMESTONES FROM DEBNIK

The paleomagnetic characteristic of the Givetian limestones from Dgbnik old
quarry is similar to the one from Dubie. They also have a very well defined component
(Fig. 8, Tab. 3, direction A) based on the same high coercivity magnetic carrier.

In the samples from De¢bnik new quarry the structure of magnetization is much
more complicated, Their intensities of NRM are over two times lower than the
intensities of the samples from Dgbnik old quarry. During demagnetization three
characteristic components were isolated. The low stability component has direction
parallel to the present local field direction (Fig. 9, Tab. 3, direction R). The compo-
nent with intermediate stability (Figs. 8, 9, Tab. 3, direction I) is obtained at
temperatures of 330-480°C. In the major part of the samples a direction A also occurs
(Fig. 9, Tab. 3). :
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FAMENNIAN-TOURNAISIAN LIMESTONES FROM RACEAWKA VALLEY

Two characteristic directions were separated from these very weakly magnetized
limestones. The NRM intensities were not higher than 0.1 mA/m. The low stability
component is removed at temperatures up to 300°C. Above this temperature only one
component with blocking values of about 480°C occurs (Figs. 10, 11, Tab. 4, direction
I). The low values of coercivity indicate that magnetite is probably the main carrier
in these rocks.

NAMURIAN-LOWER WESTPHALIAN CLASTIC SEDIMENTS

In the clastic sediments of Namurian and Lower Westphalian age (138 samples)
three directions (Al, B, G, Tab. 5) were isolated. These directions have similar,
equatorial inclination. Typical orthogonal projections, the maximum unblocking
temperatures and amplitude of demagnetizing field for each category are presented
in the Figures 12, 13 and 14 respectively. The direction C of mixed polarity (Fig. 15c,
d) is characterized by low values of coercivity (15 mT) and blocking temperatures in
the range of 350-470°C.

The directions Al and B have higher coercivity and usually lower blocking tem-
peratures than the direction C. Because of the similar range of these parameters their
separation was based mainly on a density analysis (M. Lewandowski, 19924; Fig. 16).
The results of observation of polished sections and thermomagnetic analyses (Fig. 17)
indicate that magnetite and probably maghemite are the main carriers of the NRM in
the rocks investigated. In samples with a direction C grains of titanomagnetite were
observed by means of a scaning microscepe.

INTERPRETATION OF ISOLATED CHARACTERISTIC DIRECTIONS

THE DIRECTIONS FROM DEVONIAN-LOWER CARBONIFEROUS ROCKS

The directon D isolated in Podlesna was acquired before deformation of the
Givetian dolomites. These rocks were most probably deformed in the Asturian Phase
(see S. Sliwifiski, 1964). The inclination of the uncorrected direction was in fact about

Fig. 12. Typical orthogonal projeclions and demagnetization curves of specimens with the direction Al from
the Namurian and Lower Westphalian sediments (a) and the maximum unblecking temperature and
coercivity diagrams (b}

> —the highest temperature and field appled during demagnetization; the blocking values are most probably
higher; other explanations in Fig. 2
Typowe projekeje ortogonalne i krzywe rozmagnesowania prébek z osadéw namuru i dolnego westfalu, kidre
zawieraly kierunek Al (a) i diagramy maksymalnych koereji § temperatur odblokowujacych (b}

> — najwy’sza temperatura lub pole zastosowane podczas rozmagnesowania; wartosci blokujace 53 tutaj
najprawdopodobniej wyZsze; pozosiale objasnienia na fig. 2
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15° lower because the overlying Triassic rocks are inclined of about 15° towards NE.
In the Late Carboniferous such direction with normal polarity is not acceptable on
this area. The direction D may be connected with the process of early dolomitization
of the reef limestones. On the apparent polar wander (APW) paths for “stable”
Europe it is situated exactly on the area of the Givetian-Frasnian palecpoles (Fig. 18).

Similar directions (D1, D2) with negative inclination and declination in the first
quarter of the hemisphere were separated in two sites of Dubie (Fig, 7). However they
have poor statistical representation. The dispersion of their declination may be
connected with the local, very complicated tectonics (1. Krokowski, 1980).

The direction I which was isolated in De¢bnik, Podle$na and the Raciawka valley
(Figs. 3,9, 11) was been acquired before deformation of the rock investigated. Before
tectonic correction this direction has negative inclination similar to the Permian
characteristic inclination for “stable” Europe. However its declination is over 20°
different. Due to occurrence of the directions A and Al such rotation is excluded in
Permian time. Moreover, the {isherian parameters for average ldirection are distinctly
better after tectonic correction (Tab. 6). On the APW path the poles obtained from
this category of paleodirection are situated on the area of the Visean poles (Fig. 18).
The secondary origin of the direction [ is probably connected with the Early Carbo-
niferous thermal or chemical event.

Thedirection Awhich occurs in the Givetian dolomites and limestones from Dubie
and Debnik is nearly the same as the direction of K. Birkenmajer and A. E. M. Nairn
(1964) from the Lower Permian volcanites, outcropping in the vicinity of the area
investigated. The strong Permian remagnetization of these rocks is connected with the
Permian volcanism. A big subvelcanic body occurs in the floor of the Givetian rocks
which build the Dg¢bnik Anticline (W, Zajgczkowski, 1964).

THE DIRECTIONS FROM THE UPPER CARBONIFEROUS COAL-BEARING
CLASTIC SEDIMENTS

In the preliminary paleomagnetic works the directions B and C were accepted as
real, recording dextral rotation of the USCB or even the whole Variscan Belt during
Late Carboniferous (J. Nawrocki, 1991, 1992). Further investigations of the Upper
Carboniferous rocks did not confirm that interpretation. The direction C occurs also
in the Westphalian rocks of the Lublin Coal Basin (Fig. 19). In this area, belonging to
the EEP its occurrence is improbable. It can not be tectonically interpreted. What was

Fig. 13. Typical orthogonal projections and demagnetization curves of specimens with the direction B from
the Namurian and Lower Westphalian sediments (a) and the maximum unblocking lemperature and
cocreivity diagrams (b)

Explanations see Figs. 2and 12

Typowe projckeje prostokgine § krzywe rozmagnesowania prébek z osadéw namuru i doluego westfalu, ktére
zawieraly kierunek B (&) i diagramy maksymalnych koereji i temperatur odblokowujgcych (b)

Objasnienia na fig. 2112
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the mechanism recording the direction C? This component might have originated
during a Carboniferous reversal as a result of thermoviscous reorientation of direction
in the multidomain magnetite. Result of laboratory experiments seems to confirm the
thermoviscous origin of the direction C (Fig. 19). Partially demagnetized (up to 20-30
mT) specimens that initially contained the direction C were heated at a temperature
of 80°C from 1 1o 5 hours. After heating the specimens were left at room temperature.
Throughout this time, the specimens were oriented according to the present magnetic
north direction. The blocking temperature of the obtained thermoviscous component
depends on the time of the treatment of the magnetic external field. The maximum
blocking temperature reached 270°C after heating for 5 hours and leaving for 4
raonths.

In three specimens of the same sample from Mikotéw three different directions
are present with equatorial inclination and low coercivity (Fig. 20). Two nearly
opposite directions convergent with the Carboniferous directions of “stable” Europe
occur here together with direction C. Such a fact seems to confirm a non-dipolar origin
of the direction C.

The direction B has a flattened maximum of density unlike the direction Al (Fig.
16). Because of this its reliability is doubtful. The very distinct direction Al is the same
as the Upper Carboniferous characteristic directions for “stable” Europe (1. D. A.
Piper, 1987). However it is difficult to prove if it is of primary origin. If we omit the
distinctly postdeformational direction from Kozlowa Géra, we obtain simjlar fisherian
parameters after and before tectonic correction (Tab. 5). The polarity test seems to
be necessary in this case.

PALEOTECTONIC AND PALEOGEOGRAPHIC IMPLICATIONS

The paleomagnetic poles described in this paper fit well to the APW path of the
EEP (M. A. Smethurst, A. N. Khramov, 1992; Fig. 18). This fact supports the
hypothesis that, at least since the Givetian, no major movements of the Moravo-Upper
Silesian Massif in relation to the EEP have occurred. It is obvious that the Malopolska
Massif was behaving similarly because of the tectonic framework of these areas. There
is no geological and palecmagnetic evidence for the Early Devonian time of tectonic

Fig. 14. Typical orthogonal projections and demagnelization curves of spceimens with the direction C from
the Namurian and Lower Westphalian sediments (a) and the maximum unblocking temperature and coer-
civity diagrams (b)

Explanalions see Fig. 2

Typowe projekcje ortogonalne i krzywe rozmagnesowania prébek z osadéw namuru i dolncgo westfalu, ktére
zawleraty kierunek C (a) i disgramy maksymalnych koercji i temperatur odblokowujacych (b)

Objadnienia na fig. 2
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Fig. 15, Characteristic directions Al (2), B (b}, C (c) and mean directions for the localites (d) from tlie Upper
Siiesian Coal Basin

Small crossed circles — mean directions; big crossed circles — mean directions for the whole investigated
area

Kietunki charakterystyczne Al (a), B (b), C(¢) oraz §rednie kierunki dla odstonigé (d) skat z gérnoflaskiego
basenu weglowego : ’

Male kélka przekreslone — kierunki rednie; duze kétka przekre$lone — kierunki $rednie na poziomie
odstonigé dla calego obszaru

consolidation in the area studied. The reliability of the paleomagnetic direction from
the Lower Devonian sandstones of the Holy Cross Mts. (M. Lewandowski, 1991) is
not sufficiently high because of the low value of the fisherian parameter K = 7.
Moreover its nearly equatorial inclinration differs from the Early Devonian charac-
teristic inclination of the Western Ukraine (M. A. Smethrust, A. N. Khramov, 1992)
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Fig. 16. Separation of characteristic directions Al and B from the Namurian-Lower Westphalian sedliments
by means of SURFER plot package (see M. Lewandowski, 19924); a — perspective view, b — density diagram
Separacja kierunk6w charakterystyczmych Al i B, wystgpujacych w osadach namuru i dolnego w.cstfalu, za
pomoca programu graficznego SURFER (patrz M. Lewandowski, 19924); a — rzut perspektywiczny, b —
diagram gegstosci
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Fig. 18. The paleomagnetic peles from the Silesian—Cracow area on the background of reference south APW
paths for Great Britain drawn by T. H. Torsvik et al. (fide M. A. Smethurst and A. N. Khramov, 1992), and
for the East-European Platform {op. cit.)

Small symbol ~ the poles with poor statistic (D1, D2); SIAP — south of lapetus suture: SGGF - south of
the Great Glen Fault; NGGF — north of the Great Glen Fault; USSR — the East-European Platform; ages
in My

Bieguny paleomagnetyczne z obszaru §lasko-krakowskiego na tle referencyjnych Sciezek pozornej wedréwki
paleobieguna dla Wielkie] Brylanii, zestawionych przex T. H. Torsvika i in. {fide M. A. Smethurst, A. N.
Khramov, 1992), oraz dla platformy wschodnioeuropejskicj (op. cit.)

Mate k6tka — bieguny stabo reprezenlowane statystycznie (D1, D2); SIAP — obszar poleZony na potudnie
od szwu lapetus; SGGF — obszar poloiony na poludnie od wielkiego uskoku Glen, NG GF — obszar polczony
na pémoc od wielkicgo uskoku Glen; USSR — platforma wschodnioeuropejska; wick w milionach lat

of about 40°, and from the inclination obtained in this paper of 28°. It is difficult to
accept that the Malopolska Massif was, at that time situated at nearly equatorial,
north paleolatitudes (see M. A. Smethurst, 1992). Such fact and results presented in
this paper are in disagreement with the hypothesis about large clockwise rotation of
the Malopolska Massif during the Variscan time (M. Lewandowski, 1992b)

Fig. 17. Examples of intensity decay curves of saturation remanence during heating of Namurian—-Lower
Westphalian clastic rocks from the Upper Silesiaz Coal Basin

Heating: 1 — first, 2 — second, 3 — third

Przykiady krzywych spadku natgzefl namagnesowania nasycenla z biegiem wygrzewania namurskich i dolno-
westfalskieh skat klastycznych z gdmo$laskiego basenu weglowego

Grzanie: 1 — pierwsze, 2 — drugie, 3 — trzecie
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The tectonic consolidation of the areas enclosed between the Sudetes and the edge
of the EEP and their accretion” with the EEP most probably took place in the Silurian
(see e.g. R. Dadlez, 1982; J. Znosko, 1984; W. Franke, 1989; W. Pozaryski, 1991), The
Moravo-Upper Silesian Massif, containing a Pan-Alfrican basement, probably formed
part of Gondwana during Early Paleozoic time. After rifting it moved near the EEP
edge in Late Caledonian time. It is difficult to prove without Ordovician and Silurian
paleomagnetic data if this massif was a part of the Avalonia microcontinent or if it
behaved as an independent tectonic unit. According to T. H. Torsvik et al. (1991)
Avalonia rifted away from Gondwana late in the Early Ordovician (Arenig) and later
collided with Baltica and Laurentia, ultimately forming Euramerica by Late Silurian-
-Early Devonian times.

The Late Variscan deformations of the areas lying between the Sudetes and the
edge of the EEP are most probably connected with the translation of the Bohemian
Massif aver the Moravo-Upper Silesian in a NE direction (see P. Matte et al., 1990).
These deformations are assaciated with the zones of old sutures and strike-slip faults.
Hawever, the horizontal component of summary translation of the basement could
not be greater than an error of paleomagnetic data,

CONCLUSION

At least since the Late Givetian, the paleogeographic position of the Moravo-
-Upper Silesian and Matopolska Massifs in relation to the EEP have not changed
significantly.

The consolidation of these areas most probably took place in the Silurian. Sucha
point of view was presented by some Polish geologists.

Some Carboniferous clastic rocks revealed non-dipolar components, probably of
thermaviscous origin, that cannot be tectonically interpreted.

MThese areas were affected in some places by the Variscan movemenis. Because of this the word
“amalgamation” is maybe belter in this place.

Fig. 19. Specimens from the Lower Wesiphalian clastic rocks of the Lublin Coal Basin (localiry Bogdanka);
orthogonal diagrams, intensity decay curves and polar projections of abtained directions; resulis of viscous
and thermoviscous magnetizalions in present-day magnetic [ield are presented on the scries of stereonels

1 — demagnetization, 2 — magnetization

Probki ze skal klastycznych dolnego westfalu z lubelskiego basenu weglowego (odslonigeie Bagdanka);
diagramy ortogonalne, krzywe spadku nateiend oraz projekcja sferyczna otrzymanych kierunkéw; wyniki
lepkiego i termolepkiego namagnesowania w kierunku wspétczesnego pola gcomagnetycznego s3 prezento-
wane na szeregu siatek stereograficznych

1 — rozmagnesowanie, 2 — magnesowanie
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Jerzy NAWROCKI

DEWONSKO-KARBONSKIE PLATFORMOWE KIERUNKI PALEOMAGNETYCZNE
7 OBSZARU SLASKO-KRAKOWSKIEGO 1 ICH ZNACZENIE DLA WARYSCYJSKICH
REKONSTRUKCJI PALEOTEKTONICZNYCH

Streszezenie

Przedmiotem analizy paleomagnetyczne] byly weglanowe skaty dewonu oraz klastyczne osady nemur i
dolnego westfalu z obszaru §lasko-krakowskiego. W dolomitach Zyweckich wyodrgbiono pierwolng lub
wezesnodiagenetyczna skiadows namagnesowania o nasigpujacych parametrach bieguna paleomagne-
tycznego: dlugosé geograficzna i = 311°E, szerokoé¢ geograficzna ¢ = 5°5, N = 16 prébek, polarmoéé
normalna. W skatach tych oraz w wapieniach famenu wydzielono ponadio dwie wiérmne skladowe. Pierwsza
znich (4 = 327°E, ¢ = 26°S, N = 22, polarnod¢ odwrotna) utrwalila sig najprawdopodobnie] we wezesnym
karbonie, nalomiast druga naleZy wigzaé z silnym permskim przemagnesowaniem. W skatach gérnego
karbonu wydzielono trzy kierunki charakterystyczne. Jednak tylko jeden z nich zostal uznany zz dipolowy,
przydatny do interpretacji tektonicznych (A = 351°E, ¢= 39°8, N = 30, polarno$¢ odwroina). Otrzymarie
bieguny leza dokladnie na §ciezce pozornej wedréwki bieguna paleomagnetlycznego, charakierystycznej dla
Europy platformowej. Opierzgjac sig na tym fakcie, moZemy slwierdzié, Ze od Zywetu badany obszar nie
zmienit zasadniczo pozycjl w stosunku do platformy wschodnioeuropejskie;.

Zasadniczy etap konsolidacji tektonicznej obszary potozonego migdzy Sudetami a krawedzia platformy
miat miejsce najprawdopodobniej w sylurze. Taki wiek konsalidaciji byt i jest przyjmowany przez znaczng
czesté geologhw,





