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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 
area (S Poland) were carried out. They revealed a near·primary Givetian-Frasnian remanence with the 
paleomagnetic pole at lat. 50S, long. 3uoE, dp/dm 2.3°/4.4°, N = 16 samples (normal polarity). '!\vo 
secondary components were also isolated. The first (1at. 26°S, 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 Carboniferous clastic coal·bearing sediments from the Upper Silesian Coal Basin three components 
were obtained, but only one (lat. 3~S, long. 3SrE, dp/dm 1.7°(3.2°, N = 3 locality, reversed polarity) was 
accepted as realistic. The conclusion was drawn that the investigated area was jojned to the "Old Red 
Continent" at least since the Givetian. 

IN1RODUCTION 

Several years of paleomagnetic 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. Neugebauer, 1989; P. Matte et aI., 1990; P. Matte, 
1991). 

In this paper an answer to the question - what is the age of consolidation of the 
area between the Sudetes and the SW edge ofthe East-European Platform (EEP), will 
besought. 
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GEOLOGICAL SETIING 

The Upper Silesian Coal Basin (USCB) developed in the northern corner of the 
Moravo-Upper Silesian Massif during the Carboniferous time. The Precambrian 
crystalline basement of the Moravo-UpperSilesian 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 Westphalian 
sediments of the USCB (S. Bukowy, 1984). This thrusting was probably synChronous 
with the thrusting of the Bohemian Massif over the Moravo-Silesian Massif (p. Matte 
et aI., 1990). A major part of the USCB is situated within the area now occupied by 
the Carpathian Foredeep, and its southernmost parts - even beneath Outer 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 Jarmo!owicz-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. Sliwinski, 
1964). 

According 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. Regional setting of the Upper Silesian Coal Basin (after A Kotas, 1985; slightly modified) 
I-crystalline basement of the Bohemian Massif; 2-crystalline basement of the Moravo-UpperSilesian 
Massifj 3 - Lower Paleozoic formations of the MaJopolska Massifj 4 - Precambrian formations of the 
East-European Platform (EEP)i 5 - Lower Paleozoic formations oftheEEP; 6-majorVariscan plutonic 
bodies; 7 - Devonian deep-sea formations; 8 - Devonian epicontinental formations (mainly carbonatcs, 
dotted: also Carboniferous carbonates and greywackes); 9 - Carboniferous marine, clastic formations 
(Variscan flysch, greywackes and early molasse); 10 - Carboniferous clastic, coal-bearing formations 
(Variscan molasse); 11 - SW limit of the EEPj 12 - Peri-Pieniny Lineament (northern limit of the 
Inner-Carpathian Block); 13 - sampling localites (1 - Czerwionka, 2 - Dubie, 3 - Filipowice, 4 -
Grodk6w, 5 - Kochlowicc, 6 - Kozlowa G6ra, 7 - Mikol6w, 8 - Sarn6w, 9 - Raclawka, 10 - DCCbnik, 
11 - PodJclna); ISB - Inner-Sudetic Basin; HCM - Holy Cross Mts.; USCB - Upper Silesian Coal 
Basin; LL - Lednicc Line; PCL - Peri:Carpathian Line; K - Cracow; KT - Katowice 
Polozenie g6motl'lskiego basenu wCCgJowego (wedtug A Kotasa, 1985; nieznacznie zmodyfikowane) 
1- fundament krystaliczny Masywu Czeskiego; 2- fundament krystaliczny masywu morawsko-g6rnotl'ls­
kiego; 3 - dolnopaleozoiczne formacje maS)WU malopolskiego; 4 - prekambryjskie formacje platformy 
wschodnioeuropejskiej (EEP); 5 - doinopaleozoiczne formacje EEP; 6 - wi((ksze waryscyjskie ciala 
plutoniczne; 7 - de'oNotiskie formacje glccbokomorskie; 8 - de'oNotiskie formacje epikontynentaine (gl6wnie 
wctglany, kropkowane: takie karbotiskie w((gJany i szaroglazy); 9 - morskie, lcIastyczne formacje karbortskie 
(fIisz waryscyjski, szaroglazy i wczesna molasa); 10 - karbotiskie, k1astyczne formacjewccglon~ne (molasa 
waryscyjska); 11- SW krawc;:d.t EEP; 12- lineament peripienitiski (p6h1ocna granica bloku wewn'ltrzkar­
packiego)j 13 - opr6bowane odsloni((cia (numeracja odslonictt w podpisie angielskim); ISB - basen 
wewn'ltrzsudccki; HeM - G6ry §wicctokrzyskiej USCB - g6rno§i<tski basen wccgloo;ryj LL-linia Lednic; 
PCL -Hoia perikarpackaj K - Krak6wj KT - Katowice 
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Fig. 3, Stereographic projections of characteristic components R (a), I and D (b) from Podletna quarry 
Open (closed) symbols - upward (downward) pointing magnetization; direction of the local, present-day 
geomagnctic vcctor is marked by starlet; the mean directions arc marked by triangle 
Projekcje stereograficzne sldadowych charakterystycznych R (a), liD (b) Z kamieniolomu Podldna 
Symbole pustc (zamalowane) - klerunki z ujemn~ (dodatnill) inkiinacj&; gwiazdial Z8ZnaCZ.Qno kierunek 
wsp61czesnego wektora geomagnetyczneg'o, trojklltem - kierunki jrednie 

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

SAMPLING AND LABORATORY METIIODS 

A total number of 220 hand samples was taken from eleven localites (Fig. 1). The 
Givetian dolomites and limestones from the D~bnik, Dubie and Podle§na quarries, 
and the Famennian:... Tournaisian limestones from the Raclawka valley (M. Narkie-

Przyklady termiczncgo rozmagnesowania (projekcja biegunowa ~cieiki rozmagnesowania, krzywa spadku 
natCii;enia, diagram ortogonalny, tabela z kierunkiem charaktcrystycznym) dw6ch probek z kamieniolomu 
Podletna 
Symbole pustc (zamalowanc) na siatcc stercograficzncj - kierunki na g6rnej (dolneD p6lsferze; symbol 
przekrdlony - kierunekNRM; Inn - natccienie pozostalruci magnctycznej powygrzaniu; Inrm - natC(1enie 
NRM; najwi~ksze symboJe na di~ramie ortogonalnym - skladawe NRM; l; y, Z wslcazuj~ plaszczyzny 
projekcji; jednostki na osiach w 10 Am-t

; RANGE-~rzedziat temperatury dla liczonej linii (kierunku)jD 
- deklinacja; 1- inkJinacja; INT - nat(jienie (w 10- Am-t); A, s. D, - klItowe odchylenie standardowe 
linii najlepszego dopasowania; kierunek dowi¥8ny jest do geograficznej pozycji badanych formacji skalnych 
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Irm/lnrm \ . .... :c--____ ~...., 

o. o. '00. '00. 

's Geographical fo.ilion. 
Filled lines ° somple: dl-1 680 

RANGE 0 

20 TO 630 203.7 -lS.~ 

·INT A.S.D 

8~. 2.0 

Fig. 5. Dubie new quarry; results of thermal demagnetization of the specimen with the direction A 
Explanations see Fig. 2 
Nowy kamieniolom w Dubiu; rezultaty rozmagnesowania termicznego pr6bekz kierunkiem A 
Obja§nienia na fig. 2 
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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 (NRM) intensities were measured by lR-4 
and lR-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 Podldna (a, b) and Dubie (<; d), Givetian limestones from D(j;bnik (e, f), and Famenian (Tournaisian) 
limestones from Raclawka valley (g) 
Heating: 1 - first, 2 - second 
Przyldady krzywych spadku nat(j;icnia pozostatooci magnetycznej nasycenia z biegiem grzania dolomit6w 
1ywetu z Podldnej (a, b) i Dubia (c, d), wapieni iywetu z D(j;bnika (e, f) Oral famel\skich (turnejskich) wapieni 
z doliny Raclawki (g) 
Grzanie: 1 - pierwsze, 2 - drugie 
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Table I 

Paleomagnetic directions from PodleSna quarry (19.3E, SO.5N) 

Cat. Lev. Dh Ih K VGP Do fo K VGP 10 
Pol. a" a" [0C) 

n=36 66.3 1.2 5.5 19.6 15N 128E 68.8 -19.1 5.4 20.3 5N 132E 
D N~16 66.7 0.9 45 67.2 15N 127E 69.6 -19.2 4.2 76.6 5N 131E 470-500 N 

S~3 66.2 0.9 7.1 297.1 15N 128E 69.4 -19.4 7.6 263.5 5N 132E 

n=17 227.7 -26.9 53 46.0 37N 135E 225.8 -2.9 5.3 45.8 27N 145E 
, 

I 
N~7 229.2 -26.1 6.6 84.3 36N 134E 227.3 -2.2 7.2 71.8 27N 144E 420 R I 

R 
n~17 357.1 54.2 9.8 14.1 73N 6E 6.1 29.3 10.5 12.6 55N 29E 

250 N 
N~7 356.2 54.4 13.5 20.5 73N 4E 5.3 30.2 14.2 18.8 55N 28E 

---- - L- _ __ '-----

Cat. - category of palc:ooirection; Lev. -levels of statystical analysis (n - specimens, N - samples, S - sites); Dh, Ih - declination and inclination before 
bedding correction; Do, 10 - declination and inclination after bedding correction; a9S, K - parameters of Fisher statistic; VGP - coordinates of the virtual 
geographic north pole; Tb - maximum blocking temperatures; Pol. - polarity paleodirection eN - normal, R - reverse:) 
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Localily CaL Lev. Dh Ih 

A n=46 209.1 -15.2 
Dubie new N=9 2OS.2 -15.1 
quarry 

DI n=8 35.1 -273 
N=4 36.1 -27.2 

A 
n=28 2073 -16.2 

Dubie otd N=IO 207.1 -16.0 
quarry n=10 883 -4.4 D2 N=4 87.8 -4.6 

Zbrza valley A 
n=28 19S.2 -14.2 
N=7 202.1 -15.9 

Explanations see Tab. 1 

PaleomagneUc directions from Dubie (19.7E, SO.2N) 

a" K VGP Do 10 

3.1 48.7 41N 160E 211.1 -8.2 
5.9 73.7 41N 160E 210.2 -7.1 

7.1 64.2 ISN 163E 36.2 -12.4 
7.2 165.3 ISN 163E 37.2 -12.6 

2.9 91.8 42N 162E 208.1 -7.3 
4.3 125.5 42N 162E 208.0 -7.2 

5.6 75.5 15 113E 86.4 -17.1 
4.8 25S.1 15 113E 87.4 -17.5 

4.3 40.S 44N 169E ZOO.I -9.S 
7.1 73.S 43N 168E 204.2 -IO.S 

a" K VGP 

33 41.S 37N 160E 
6.1 703 37N 161E 

7.1 64.1 26N 160E 
7.3 159.8 25N 159E 

2.7 103,1 38N 163E 
4.0 150.2 38N 163E 

5.9 68.5 55 117E 
4.5 294.2 55 117E 

4.1 44.5 41N 169E 
63 91.6 41N 167E 

Table 2 

Th Pol. 

650 R 

600 N 

630 R 

450 N 

600 R 

... 
~ 

ff 
f 
zr. 
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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 (e) 

Explanations see Fig. 3 
Projekcje stereograficzneskJadowych charakterystycznychA, D1 i D2z nowego (a) i starego (b) kamieniolo­
mu w Dubiu orazz doliny Zbrzy (c) 
Obja§nienia na fig. 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 component 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 a9S) were good enough (R. 
Van der Voo, 1990). If the sum of coincidence cones radius (a9S) 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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Paleomagnetic dinctions from D~bn1k (19.7E, SO.3N) 

Locality Cat. Lev. Dh /h a" K VGP Do /0 a" 
A n=19 '}J)7.7 -15.0 4.S 49.0 41N 162E '}J)S.7 -7.9 4.3 

N=S '}J)7.0 -15.0 6.2 BO.5 42N 163E 206.0 -7.6 5.0 

DCibnik nc:w 
I n=lS 224.4 -27 6.9 31.6 28N 147E 224.1 13 6.5 

quany N=7 224.5 -23 10.5 34.0 28N 147E 224.0 1.6 9.S 

R n=16 S.4 75.6 5.7 422 77N 36E 348.5 63.4 5.1 
N=6 124 75.6 9.0 56.4 76N 43E 346.S 63.6 6.6 

D~bnikold A 
n=13 '}J)4.9 -123 2.2 361.S 41N 166E '}J)1.S -9.3 2.3 

quarry N=6 204.7 -12.7 3.3 4'}J).3 42N 166E '}J)2.0 -9.7 2.5 

Explanations sec Tab. 1 

Paleomagnetic directions from Raclawka valley (19.7E, SO.2N) 

Cat. Lev. Dh /h a95 K VGP Do /0 a95 

n=20 224.3 -16.4 6.4 26.S 34N 143E 226.3 4.9 6.5 
I N=S 224.1 -16.2 5.0 122.4 3SN 143E 226.1 4.6 5.2 

S=2 223.6 -16.9 - - 3SN 143E 225.9 3.7 -

R 
n=l1 351.1 72.5 lS.5 7.1 BON 34SW SS.S SS.S lS.6 
N=4 345.1 721 24.3 15.1 7SN 330W 53.5 60.3 24.2 

Explanations see Tab. 1 

K VGP 

61.1 40N 166E 
122.5 39N 166E 

35.2 27N 148E 
39.1 27N 148E 

53.3 SIN 3'}J)W 
102S BON 314W 

335.6 41N 171E 
707.5 41N 170E 

K VGP 

26.5 24N 147E 
114.4 24N 147E 

- 25N 147E 

6.9 SON 116E 
15.1 S2N 1~ .. 

Table 3 

Tb Pol. 

~ R 

330--480 R 

300 N 

450-550 R 

Table 4 

Tb Pol. 

480 R 

250 N 
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Fig. 9. Stereographic projections of characteristic components A. I and R from Dc;:bnik old (a) and new (b) 
quarries 
Explanations see Fig. 3 
Projekcje stcreograficzneskJadmrych charakterystycznych A, I i Rzc starego (a) i nowego (b) kamieniolomu 
wD«bniku 
Obja~nienia na fig. 3 

PALEOMAGNETIC RESULTS 

GIVETIAN DOLOMITES FROM.PODL~NA QUARRY 

In the dolomites which were sampled in three walls of Podl~na quarry three 
directions were isolated. Figure 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 outcrops 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 clastic sediments) 

Cat. Lev. Dh Ih a" K VGP Do 10 a" K VGP 

N~4 
202.0 -1.1 5.7 259.5 37N 171E 202.5 1.9 14.3 41.8 35N 171E 

A1 
n=5Q 

N~3 
201.1 0.7 6.0 428.5 37N 172E 201.3 -4.0 5.5 494.8 39N 171E 

n~35 

B 
N~4 

252.0 -4.0 8.8 110.1 13N 122E 252.2 25 9.1 102.1 ION 124E 
n=31 

C 
N~5 

139.8 3.2 10.7 51.9 28S 81E 140.8 -1.0 7.6 101.0 305 SOE 
n~39 

Explanations see Tab. 1 

Summary statistic for the directions I and A 

Cat. Lev. Dh Ih a" K VGP Do 10 a" K 

[ N~3 225.7 -26.0 18.6 44.4 33N 142E 225.7 1.4 5.5 495.6 

A N~5 205.8 -15.0 2.5 965.5 42N 164E 206.0 -8.5 3.4 504.1 

N - number of localities; for other explanations see Tab. 1 
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Fig. 11. Stercographic projections of characteristic components R (a) and I (b) from Raclawka valley 
Explanations see Fig. 3 
Projekcje stereograficzne sldadowych charakterystycznych R (a) i I (b) z doliny Raclawki 
Objatnienia na fig. 3 
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mum blocking temperatures reaching 650'C (Fig. 5). However, most of the NRM 
intensities decrease at a temperature of 300--400'C (Fig. 4c, 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 D~BN1K 

The paleomagnetic characteristic of the Givetian limestones from D~bnik old 
quarry is similarto 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 D~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 Dllbnik 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 of330--480"C. In the major part of the samples a direction A also occurs 
(Fig. 9, Tab. 3). 
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FAMENNIAN-TOURNAlSIAN LIMESTONES FROM RAetA WKA VALLEY 

Two characteristic directions were separated from these very weakly magnetized 
limestones. The NRM intensities were not higher than 0.1 mNm. 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 (A1, B, C; 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 A1 and B have higher coercivity and usually lower blocking tem­
peratures than the direction C. Because of the similarrange of these parameters their 
separation was based mainly on a density analysis (M. Lewandowski, 1992a; 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 theNRM in 
the rocks investigated. In samples with a direction C grains of titanomagnetite were 
observed by means of a scaning microscope. 

INTERPRETATION OF ISOLATED CHARACTERISTIC DIRECTIONS 

THE DIRECTIONS FROM DEVONIAN-LOWER CARBONIFEROUS ROCKS 

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

Fig. 12. Typical orthogonal projections and demagnetization curves of specimens with the direction Al from 
the Namurian and Lower Westphalian sediments (a) and the maximum unblocking temperature and 
coercivity diagrams (b) 
> - the highest temperature and field appled during demagnetizationj the blocking values are most probably 
higher; other explanations in Fig. 2 
Typowe projekcje ortogonalne i krzywe rozmagnesowania probek z osad6w namuru i dolnego westfalu, kt6re 
zawieraly kierunek Al (a) i diagramy maksymalnych koercji i temperatur odblokowujllcycb (b) 
> - najwyisza temperatura lub pole zastosowane podczas rozmagnesowaniaj wartooci blokujllcc s'l tutaj 

najprawdopodobniej wyisze; pozostale objatnienia 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 paleopoles (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 (J. Krokowski, 1980). 

The direction I which was isolated in D/lbnik, Podle~na and the Raclawka 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 fisherian parameters for average I direction are distinctly 
better after tectonic correction (Tab. 6). On the APW path the poles obtained from 
this category of paleo direction are situated on the area of the Visean poles (Fig. 18). 
The secondary origin of the direction I is probably connected with the Early Carbo­
niferous thermal or chemical event. 

Thedirection A which occurs in the Givetian dolomites and limestones from Dubie 
and D/lbnik 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 subvolcanic body occurs in the floor of the Givetian rocks 
which build the D/lbnik Anticline (W. Zajqczkowski, 1964). 

THE DIRECTIONS FROM THE UPPER CARBONIFEROUS COAL·BEARING 
ClASTIC SEDIMENTS 

In the preliminary paleomagnetic works the directions Band 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 temperature and 
coercivity diagrams (b) 
Explanations see Figs. 2 and 12 
Typowe projekcje prostok1\tne i krzywe rozmagnesowania pr6bek Z osad6w namuru i dolnego westfalu, kt6re 
zawieraty kierunek B (a) i diagramy maksymalnych koercji i temperatur odblokowuj'lcych (b) 
Obja~nienia na fig. 2 i 12 
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the mechanism recording the direction C? This component might have originated 
during a Carboniferous reversal as a result ofthermoviscous reorientation of direction 
in the multidomain magnetite. Result oflaboratory experiments seems to confirm the 
thermoviscous origin of the direction C (Fig. 19). Partially demagnetized (up to 2G-30 
mT) specimens that initially contained the direction C were heated at a temperature 
of80·C from 1 to 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 
months. 

In three specimens of the same sample from Mikol6w 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 (J. 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 G6ra, we obtain similar 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 ofthe Moravo-Upper 
Silesian Massif in relation to the EEP have occurred. It is obvious that the Malopolska 
Massifwas behaving similarly because of the tectonic framework of these areas. There 
is no geological and paleomagnetic evidence for the Early Devonian time of tectonic 

Fig. 14. Typical orthogonal projections and demagnetization curves of specimens with the direction C from 
the Namurian and Lower Westphalian sediments (a) and the maximum unblocking temperature and coec­
civity diagrams (b) 
Explanations see Fig. 2 
Typowe projekcje ortogonalne i krzywe rozmagnesowania probek Z osad6w namuru i dolnego westfalu, kt6re 
zawieraly kierunek C (a) i diagramy maksymalnych koercji i temperatur odblokowuj~cych (b) 
Obja,gnienia na fig. 2 
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Kietunlci charaktel)'Styczne At (a), B (b), C (c) oraz Irednie kierunki dla odstoni~t (d) skat z g6moll~skiego 
~asenu w~lowego 

Male k6lka przekrdlone - kierunki ~rednie; duie k61ka przekrdlone - kierunki ~rednie oa poziomie 
odslonh,t dIa 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 inclination 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 sediments 
by means of SURFER plot package (see M. Lewandowski, 1992a); a -perspective view, b-densitydiagram 
Separacja kierunk6w charakterystycznych At i D, v.-yst((puj~cych w osadach namuru i dolnego westfalu, 1.3 

pomoq programu graficznego SURFER (patn M. Lewandovvski, t992a); a - nut perspektywiczny, b -
diagram gC(Struci 
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Fig. 18. The paleomagnetic poles from the Silesian-Cracow area on the background of reference south AFW 
paths for Great Britain drawn byT. H. Torsvik et al. (fide M. A Smethurst and A. N. Khramov, 1992), and 
for the East-European Platform (op. cil.) 
Small symbol- the poles with poor statistic (01, D2); SlAP - south of Iapetus sulure: SGGF - south of 
the Great Glen Fault; NGGF - north of the Great Glen Fault; USSR - the East-European Platform; ages 
in My 
Bieguny paleomagnetycznc Z obszaru tl;pko-krakowskiego na tie refcrencyjnych tcieiek pozornej wr;:dr6wki 
palcobieguna dla Wiclkicj Brytanii, zestawionych przez T. H. Torsvika j in. (fide M. A Smethurst, A. N. 
Khramov, 1992), omz dla platformywschodnioeuropejskiej (op. cit.) 

Male k6lka - bieguny stabo reprczentowane statystycznie (01, 02); SlAP - obszar poIozony na porudnie 
ad szwu Iapetus; SGGF -obszarpolozonyna poludnieod wielkiegouskoku Glenj NGGF -obszarpoJozony 
Da p6lnoc od wiclkicgo uskoku Glen; USSR - platforma wschodnioeuropcjska; wiek 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. Lewandowsld,1992b) 

Fig. 17. Examples of intensity decay CUlVes of saturation remanence during heating of Namurian-Lower 
Westphalian clastic rocks from the Upper Silesian Coal Basin 
Heating: 1- first, 2 - second, 3 - third 
Przyklady krzywych spadku natr;:iel\ namagnesowania nasycenia z biegiem \rygrzewania namurskich i doIno­
wcstfalskich skat kIastycznych z g6rn~1'lskiego bascnu wr;:glowego 
Grzanie: 1-piCIWSZC, 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. Po:!aryski, 1991). The 
Moravo-Upper Silesian Massif, containing a Pan-African basement, probably formed 
part of Gondwana during Early Paleozoic time. Afrer 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 over the Moravo-Upper Silesian in a NE direction (see P. Matte et aI., 1990). 
These deformations are associated with the zones of old sutures and strike-slip faults . 
However, the horiwntal 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 paleogeographie position of the Moravo­
-Upper Silesian and Malopolska Massifs in relation to the EEP have not changed 
significantly. 

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

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

l-rbese areas were affected in some places by the Variscan movements. Because of this the word 
"amalgamation" is maybe better in this place. 

Fig. 19. Specimens from the Lower Westphalian clastic rocks of the Lublin Coal Basin (locality Bogdanka); 
orthogonal diagrams, intensity decay curves and polar projections of obtained directions; results of viscous 
and thennoviscous magnetizations in present-day magnetic field are presented on the s~rie.s of stereonels 
1- demagnetization. 2- magnetization 
Pr6bki ze skal klastycznych dolnego westfalu z lubelskiego basenu wc;:glowego (odsloniqcie Bagdanka); 
diagramy ortogonalne, krzywe spadku natc;ie6 oraz projekcja sferyczna otrzymanych kierunk6wj wyniki 
lepkiego i termolepkiego namagnesowania w kierunku wsp61c:zesnego pola geomagnetycznego sll prezento~ 
wane na szeregu siatek stereograficznych 
1 - rozmagnesowanic, 2 - magnesowanie 
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Pnedmiotem analizy paleomagnetycznej bylyw~glanowe skaly dewonu oraz kJastyczne osady namuru i 
dolnego westfalu z obszaru ~I.q.sko-krakowskiego, W dolomitach iyweckich wyodn;:biono pierwotn'l lub 
wczesnodiagenetyczn'l skladow'l namagnesowania 0 nastliPujqcych parametrach bieguna paleomagne­
tycznego: dlugott geograficzna ). == 31rE, S1.Croko~e geograficzna ¢ = 50S, N == 16 pr6bek, polarno~6 
normalna, W skalach tych oraz wwapieniach Camenu wydzie!ono panadto dwie wt6me skladowe, Pierwsza 
z nich (A = 327°E, ¢ == 26°S, N = 22, polamott odwrotna) utrwalila sic;: najprawdopodobniej we wczesnym 
karbonie, natomiast drug" naJeiy wiqzat z silnym permskim przemagnesowaniem. W skalach g6rnego 
karbonu wydzielono trzy kierunki charakterystyczne. Jednak tylko jeden z nich zostat uznany za dipo!owy, 
przydatny do interpretacji tektonicznych (.l. = 351°E, ¢= 39°S, N == 50, palarnoU odwrotna), Otrzymane 
bieguny Jeiq dokladnie na Scieice pozornej wc;:dr6wki bieguna palcomagnetycznego, charakterystycznej dla 
Europy platCormowej. Opieraj'lc si~ oa tym fakcie, mozemy slwicrdzit, ze ad iywetu badany obszar nie 
zmienil zasadniczo pozycji w stosunku do platformy wschodnioeuropejskiej . 

Zasadniczy ctap konsolidacji tektonicz.nej obszaru potoionego milidzy Sudetami a krawlidzi.ll platformy 
miat miejsce najprawdopodobniej w sylurze. Taki wick konsoIidacji byl i jest przyjmowany przcz znaczn'l 
cze::~6 geolog6w. 




