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Palaecomagnetism of the Lower Palaeozoic rocks from
the Western Sudetes, SW Poland — preliminary report*

Palaeomagnetic studies of the Lower Ordovician metagranites an metavolcanic rocks from the Izera — Karkonosze
Block and Géry Kaczawskie, respectively, revealed the presence of two characteristic directions with their poles
located on the Apparent Polar Wander Paths (APWP) of Eastern Avalonia and Baltica. None of the poles fits to
the APWP of Armorica Block, even after possible tectonic corrections. The pole K obtained from the [zera granite
of Koscielniki quarry fits to the Late Ordovician-Early Silurian segment of Baltica and Eastern Avalonia paths,
and the pole M isolated from the Kaczawa metavolcanic rock of Marciniec hill is located on their Middle
Carboniferous segment. The palacopole M was recorded most probably during the Visean metamorphism of the
Kaczawa complex. The palacopole K could have been recorded during “soft” collision of Baltica and Eastern
Avalonia. On the other hand palaeopole K is located in the Early Ordovician segment of the APWP of Avalonia,
if we assume a moderate (30°) northward tilt of the Izera unit. The obtained data do not allow to speak about
separation of the lzera and Kaczawa terranes during the Ordovician.

INTRODUCTION

The Western Sudetes, occupying the northeastern part of the Bohemian Massif (Fig.
1), are recently accounted for by highly controversial geodynamic models. While many
workers see them as an eastern continuation of the Saxothuringian Zone and thus an integral
part of the Variscides (W. Franke et al., 1993; A. Zelazniewicz, W. Franke, 1994), some
others propose a collage of Caledonian terranes and subsequent Hercynian reworking (G.
J. H. Oliver et al., 1993; Z. Cymerman, M. A. J. Piasecki, 1994). Palacontological evidence
pointing to continuities within and across the stratigraphic boundaries of the Palaeozoic
systems in several Ordovician-Lower Carboniferous successions of the Sudetes make the
Caledonian model hardly tenable (Z. Urbanek, 1975; J. Haydukiewicz, 1990; I. Chlupac,
1993; A. Zelazniewicz, S. Cwojdzifiski, 1996).

*Contribution to the EUROPROBE meeting, Wroclaw-Ksiaz, April 1996.
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Fig. 1. Geological sketch of the Western Sudetes with location of samples for palacomagnetic investigations
(crossed circles); inset: the Sudetes in the Bohemian Massif

1 — Upper Carboniferous-Mesozoic cover, 2 — Variscan granitoids; 3 — Devonian of the Moravo - Silesian
“Zone; 4 — unmetamorphosed synorogenic deposits of Late Devonian-Early Carboniferous age; 5— Ordovician-
Lower Carboniferous metasediments; 6 — Sudetic ophiolite; 7 — metabasites; 8 — Lower Ordovician granitoids;
9 — Neoproterozoic-Lower Cambrian metamorphic succession; 10— Lusatian graywacke of Vendian age; 11 —
Upper Proterozoic granitoids; 12— faults; 13 —"Moldanubian” Thrust; 14 — Lusatian Thrust; EFZ — Elbe Fault
Zone, FSB — Fore-Sudetic Block; IKB — lzera — Karkonosze Block; I1SB — Intra-Sudetic Depression; GB —
Gory Bardzkie Mts.; GSB — Gdry Sowie Block; GK — Géry Kaczawskie Mls.; SD — Swiehodzice Depression;
K — Koécielniki; Ka — Karczmisko crag near Mystéw; KM — Klodzko metamorphic massif; M — Marciniec
hill; MIF — Main Intra-Sudetic Fault; MZ — Moldanubian Zone; OFZ — Odra Fault Zone; P— Pilchowice dam;
RHZ — Rhenohercynian Zone; SMF — Sudetic Marginal Fault; STZ — Saxothuringian Zone

Szkic geologiczny Sudetéw Zachodnich z zaznaczeniem miejsc pobrania prébek do badari paleomagnetycznych
(przekreslone katka); w prostokacie: Sudety na tle masywu czeskiego

1 — pokrywa gérnokarborisko-mezozoiczna; 2 — granitoidy waryscyjskie; 3 — dewon morawsko-§laski; 4 —
niezmetamorfizowane synorogeniczne osady péZnego dewonu-wezesnego karbonu; 5 — zmetamorfizowana
sukeesja ordowicko-dolnokarboniska; 6 — ofiolit sudecki; 7 — metabazyty; 8 — granitoidy dolnoordowickie; 9
— zmetamorfizowana sukcesja neoproterozoiczno-dolnokambryjska; 10 — wendyjskie szaroghazy tuzyckie; 11
— granitoidy gémoproterozoiczne; 12 — uskoki; 13 — nasunigcie ,,moldanubskic™; 14 — nasunigcie tuzyckie;
EFZ — strefa uskokowa Laby; FSB — blok przedsudecki; IKB — blok karkonosko-izerski; ISB — depresja
$§rodsudecka; GB — Goéry Bardzkie; GSB — blok Gér Sowich; GK — Géry Kaczawskie; SD — depresja
Swiebodzic; K— Koscielniki; Ka— skatka Karczmisko kolo Mystowa; KM — metamorfik klodzki; M —wzgérze
Marciniec; MIF — giéwny uskok $rédsudecki; MZ — strefa moldanubska; OFZ — strefa uskokowa Odry; P —
tama Pilchowice; RHZ — strefa rerisko-hercynska; SMF — sudecki uskok brzezny; STZ — strefa saksonisko-tu-

ryngska

On the other hand, there are three occurrences of the Upper Devonian conglomerates
with pebbles derived from easy indentifiable sources nearby (Géry Sowie Block, Klodzko
metamorphic massif, ophiolitic rocks). Using that as one of arguments, J. Don (1990)
proposed the Main Intra-Sudetic Fault (MIF) as a major fracture boundary between the
Caledonian and Variscan elements in the Sudetes. G. J. H. Oliver et al. (1993) and J. D.
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Johnston et al. (1994) went on yet further and took the MIF as a collision suture between
Baltica and a variety of tectonostratigraphic terranes originally derived from Gondwana.
This model neglects, among others, the above-mentioned stratigraphic continuities in the
Palaeozoic successions throughout the Sudetes and hence is criticized (P. Aleksandrowski,
1994; A. ZelaZzniewicz, W. Franke, 1994). Moreover, speculative designation of the Sudetic
suscpect terranes differ widely between proponents, which makes the concept difficult to
accept uncritically.

Palacomagnetic data may potentially help in unravelling palacogeographic position of
rocks of the same age, and thus terranes embodying them, by determining their separation,
velocity and direction of drift and sense of rotation. Unfortunately, palacomagnetic studies
on rocks from polyphase orogenic zones like the Sudetes are very difficult. This is due to
widespread remagnetizations caused by multiple thermal and mineralization events. More-
over, palacomagnetic directions obtained from the deformed rocks even of determined age
could have been obscured by rotation removing them from their position at the time of
magnetic acquisition (see e.g. D. Setiabudidaya et al., 1994), Therefore caution must be
exercised while interpreting the palacomagnetic data.

Having in mind the potential of the MIF to weld lithospheric plates or terranes, separated
during the Ordovician by ca. 3000 km wide Tornquist Sea, we have attempted to get some
relevant information from palaecomagnetic measurements made on the Ordovician rocks
lying on either side of the MIF, i.e. on the opposite sides of the Tornquist Sea (Fig. 1).

GEOLOGICAL SETTING

We collected samples from gneisses of the Izera — Karkonosze Block (IKB) occurring
to the south of the MIF, considered a critical plate suture (G. J. H. Oliver ez al., 1993), and
from acid volcanic rocks of the Géry Kaczawskie Mts. (GK) to the north of it. The sampled
localities were selected to have the IKB and GK rocks on two different terranes designed
by Z. Cymerman and M. A. J. Piasecki (1994).

The Izera — Karkonosze Block in its northern part, from which our samples have come,
consists mostly of (meta)granites emplaced during the Early Ordovician 515-480 Ma
interval as shown by U-Pb multigrain (A. Korytowski et al., 1993; S. Philippe et al., 1995)
and Pb-Pb single grain zircon ages (A. Kroner ez al., 1994), roughly consistent with Rb-Sr
whole rock (errochrone) ages of 500-460 Ma provided by M. Borkowska et al. (1980).
These granites, widely retaining their original igneous textures, became later heteroge-
neously deformed in superposed, generally subvertical zones of localized ductile shearing
(A. ZelaZniewicz, 1996). The age of this polyphase shearing remains largely undetermined.
However, younger dextral transpressional regime well seen in the MIF zone must have
occurred under greenschist facies conditions during the Visean, after the deposition of the
Visean limestones in the GK but before the intrusion into the middle of the IKB of the
Variscan Karkonosze Granite that yielded a Rb-Sr whole rock isochron age of 324+11 Ma
(C. Pin et al., 1988). On intruding the granite exerted some contact effect on its country
rock within a ca. 500 m wide thermal aureole.

The Géry Kaczawskie succession of (Cambrian?) Ordovician-Early Carboniferous age
consists of the Ordovician sandstone-shale sediments passing upwards into the Silurian-
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Middle to Upper Devonian pelagic clayey-siliceous deposits subjected during the Early
Carboniferous to widespread turbiditic redeposition within sedimentary-tectonic melanges
(Z. Baranowski et al., 1990; Z. Urbanek et al., 1995). The Ordovician-Silurian sedimenta-
tion was accompanied by bimodal volcanism bearing a within-plate, alkaline signature,
maturing with time toward N-MORB pillow basalts. Although the basaltic volcanism has
not been dated more closely as yet, the acid element of this bimodal volcanogenic suite
yielded a U-Pb multigrain zircon age of 511439 Ma (unpublished data of C. Pin, ¢f. R.
Kryza, A. Muszynski, 1992).

The Géry Kaczawskie succession experienced some blueschist metamorphism at P >
12 kb and 300-400°C followed by regional greenschist overprint at P < 8 kb and T
350-450°C (R. Kryza, 1996). The unpublished geochronological data of H. Maluski are
consistent with the Ar-Ar ages obtained for the Zelezny Brod metabasites in the South
Karkonosze (Rychory Mts.), yielding ca. 360 and 340 Ma for blueschist and greenschist
metamorphism, respectively (H. Maluski, F. Patocka, 1996). The greenschist event swept
also the IKB rocks in the MIF zone at the dextral transpressional contact with the Géry
Kaczawskie succession (A. ZelaZniewicz, 1996).

SAMPLING AND LABORATORY METHODS

20 hand oriented samples were taken from the (meta)granites of the Izera — Karkonosze
Block in two localities. One is an abandoned quarry east of Koscielniki (12 samples), the
other is a craggy cliff near the Pilchowice dam (8 samples). In both cases, in spite of
proximity to the MIF, the sampled rocks are very little deformed and have well preserved
texture of a coarse-grained porphyritic granite. The granite from Koscielniki is dated at
500+12 Ma (U-Pb multigrain abraided zircon age: S. Philippe, personal communication).
The granite from Pilchowice is undated, but nearby locality of the same rock up the course
of the Kwisa river has rocks with U-Pb zircon age of 514£11 Ma (A. Korytowski et al.,
1993).

In the Géry Kaczawskie Mts. sampled were acid metavolcanic rocks occurring on the
southwestern slope of the Marciniec hill (15 samples) and in the crag Karczmisko (5
samples). The Marciniec rock is foliated and folded, and coarse-grained Karczmisko
keratophyre has much poorer record of penetrative deformation, yet it is much steepened
by almost 90° likewise the surrounding metasediments. It is the rock from Marciniec that

Fig. 2, Resulls of demagnetization (orthogonal plots and intensity decay curves) of Early Palacozoic magmatic rocks
from the western part of Sudetes

x, ¥, z — the planes of the projection, Inrm — the intensity of the natural remanent magnetization, frm — the
intensity of the remanent magnetization after demagnetization; orthogonal plots were prepared in situ coordinates
Wyniki rozmagnesowania (diagramy ortogonalne oraz krzywe spadku natgzenia) wezesnopaleozoicznych
skal magmowych z zachodnicj czesei Sudetow

X, ¥, z — plaszezyzny projekeji, nrm — natezenie naturalnej pozostatosci magnetycznej, Jrit — natgZenie
pozostaloSci magnetycznej po rozmagnesowaniu; projekcje ortogonalne wykonano w ukladzie bez korekcji
tektonicznej
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RESULTS OF DEMAGNETIZATION AND
MAGNETIC SUSCEPTIBILITY ANISOTROPY INVESTIGATIONS

GRANITOIDS

Koscielniki. The NRM intensities fluctuated here from 0.3 to 2.5 x 10*A/m. In most
of specimens only one component of NRM (labelled K) with maximum blocking tempera-
tures of about 575°C was isolated (Fig. 2). A little fluctuation of this component during
subsequent heating is a permanent feature observed on the demagnetization path but all the
obtained high-temperature characteristic directions are very well clustered (Tab. 1, Fig. 3).
In some specimens low-temperature components also occurred. Unfortunately, they are
very scattered (Fig. 3). The degree of Anisotropy of Magnetic Susceptibility (AMS) P
ranges from 1.039 to 1.065. The main axes of anisotropy are dispersed (Fig. 3). Hardly some
characteristic directions correspond to the minimum anisotropy axes obtained for the same
specimen. These features are consistent with the obvious lack of tectonic fabric and
metamorphic overprint in the sampled granite and emphasize the significance of the
component K possibly acquired at the time of intrusion or during its cooling.

Pilchowice. The NRM intensities of Pilchowice granite varied from 0.4 to 3.6 x
10~*A/m. Major decrease of the NRM intensities during thermal demagnetization took place
at temperature range of 300-350°C (Fig. 2). At those temperatures component with shallow
inclination (labelled P) was removed. Most of specimens revealed also the presence of low
temperature components with steep inclinations, most probably of recent(?) origin. The
main axes of the AMS are grouping very well (Fig. 3) but none of them corresponds to the
direction P. The degree of anisotropy varies from 1.037 to 1.084. Equatorial values of
inclination may show that the acquisition of the component P mostly likely occurred during
the Carboniferous overprint at the MIF zone. The pronounced AMS corresponds well with
the foliation-normal shortening during the Visean dextral transpression.

METAVOLCANIC ROCKS

Marciniec. The NRM intensities were here much higher than those observed in the Izera
granite and fluctuated from 6.5 to 18 x 107 A/m, During thermal demagnetization, after
removing a low temperature component, at the temperature range of 250-630°C only one
component (labelled M) was observed (Fig. 2). Alternating field demagnetization experi-
ment revealed also the presence of the component M (Fig. 2), whose internal homogeneity
at the sample and locality levels is very good (Tab. 1). The magnetic susceptibility
anisotropy axes are grouping distinctly at the right angle to the structural grain of the GK
produced by the SSW-vergent overall shortening of the Kaczawa complex during the Early
Carboniferous times. Yet the direction M does not correspond to the AMS (Fig. 3). The
degree of anisotropy P varies from 1.034 to 1.069.

Karczmisko. The intensities of NRM of metakeratophyre from the Karczmisko crag
were slightly lower than those noted in the samples from Marciniec, and varied from 1.8 to
5.6 x 10~A/m. Although in single specimens the characteristic directions, separated at the
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temperatures up to 630°C, are very distinct (Fig. 2), their clustering at the sample and locality
level is very poor (Fig. 3). The degree of magnetic susceptibility anisotropy P fluctuated
between 1.045 and 1.162. The anisotropy axes (Fig. 3) are clustered in the way characteristic
for the secondary tectonic deformation when so-called “pencil” structures are formed (R.
Kligfield et al., 1983).

MAGNETIC CARRIERS

Thermomagnetic curves prepared for the metavolcanic rocks from the Karczmisko crag
and the Marciniec hill show the presence of hematite with blocking temperatures of about
675°C (Fig. 4). Significant decrease of isothermal remanence at lower temperatures indi-
cates the likely presence of another magnetic mineral. During the demagnetization experi-
ment the largest decrease of the NRM intensity was observed at the temperature range of
400-550°C and in the demagnetizing field not higher than 50 mT (Fig. 2). Therefore it is
very probable that magnetite is also an important magnetic carrier in the investigated rocks.

The largest decrease of isothermal magnetization of the Izera granite samples takes place
at temperatures below 600°C, although a small hematite “tail” is also observed (Fig. 4).
However, the shape of demagnetization curves (Fig. 2) indicate that magnetite is the main
carrier of remanence in the Koécielniki granite. A significant increase of isothermal
remanence after the first heating was noted in the sample from Pilchowice (Fig. 4). This
increase together with a sharp decrease of the NRM intensity at the temperature range of
300-330°C (Fig. 2) may indicate that ferric sulphide (pyrrothite?) is the main NRM carrier
in this granitoid.

DISCUSSION OF THE RESULTS

The palaeopoles K and M taken in situ or tectonically corrected fit well the Apparent
Polar Wander Paths (APWP) of Baltica and Eastern Avalonia (Fig. 5). None of palacomag-
netic poles isolated here fits the APWP of Armorica. It should be stressed, however, that
the APWP of Armorica is as yet very tentative (see V. Bachtadse er al., 1995). The
palaeopole P is located away from the two mentioned paths. This fact may be related either
to local tectonic rotation on the MIF zone during the Visean dextral transpression, or taken
as artefact, However, some Permian palaeopoles from the Sudetes have been found rotated

Fig. 3. Stereographic projections of the characteristic components of the remanent magnetization (on the left) and
the main axes of magnetic susceptibility obtained from the Sudetic Lower Palacozoic rocks

The low temperature components from Koscielniki and maximum susceptibility axes are marked by squares; in the
susceptibility graphs circles mark the minimum susceptibility axes, triangles — intermediate susceptibility axes
Projekcje stercograficzne skladowych charakterystycznych pozostaloci magnetycznej (z lewej strony) oraz
gléwnych osi podatnosci magnetycznej otrzymanych z sudeckich, dolnopaleozoicznych skal magmowych
Niskotemperaturowe skladowe z Koscielnik oraz osic maksymalnej podatnoci zaznaczono kwadratami; na
projekcjach osi podatnosci magnetycznej kétkami zaznaczono osie minimalnej podatnosei, natomiast tréjkatami
— osie posredniej podatnosci
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Fig. 4. Examples of intensity decay curves of isothermal remanence (saturated in 1 Tesla field) during heating of
Early Palacozoic magmatic rocks from the western part of Sudetes

Irmy — isothermal remanence before heating, frm — isothermal remanence during heating, /rml— isothermal
remanence before first heating, [rm2 — isothermal remanence before second heating

Przyklady krzywych spadku natgzenia pozostatosci izotermicznej (nasyconej w polu 1 tesli) z biegiem wygrzewania
wezesnopaleozoicznych skat magmowych z zachodniej czesei Sudetéw

Irmy — pozostalo$é izotermiczna przed grzaniem, /rm — pozostalo$é izotermiczna w trakcie grzania, frml —
pozostato$¢ izotermiczna przed pierwszym grzaniem, /rm2 — pozostalosé izotermiczna przed drugim grzaniem

anticlockwise by 15° from the expected positions (J. Nawrocki, 1995). All the palaeopoles
most probably were little affected by tectonic stress, because they are not convergent with
the axes of anisotropy of magnetic susceptibility, which otherwise is consistent with low
amount of strain record in both the IKB and GK rocks. A large scatter of characteristic
directions in the metavolcanic rock from Karczmisko could be connected with relatively
greater degree of anisotropy.

If the coincidence of the palacopoles K and M with the APWP of Baltica and Avalonia
is not accidental, we can assume that the palacopole M is of the Visean age and fits the
APWP of Baltica, while palacopole K is of the Late Ordovician age and fits the APWP for

Avalonia (Fig. 5).
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Fig. 5. Apparent Polar Wander Paths for Baltica (T. H. Torsvik et al., 1992), Eastern Avalonia (T. H. Torsvik er
al., 1993) and Armorica (T. H. Torsvik et al., 1990), and pre-Permian palacomagnetic poles from Sudetes

Al — pole from the Sudetic ophiolite (M. Jeleriska et al., 1995), K, M, P — poles presented in this paper; poles
with ovals of confidence drawn by dashed line are shown after tectonic correction; 30" of northward (azimuth 15%)
tilt of the Kosciclniki granite was assumed (see S. Mazur, R. Kryza, 1994); numbers in the brackets indicate the
palaeolatitudes of investigated area calculated according to the palaeopole; ages in Ma

Sciezki pozornej wedréwki paleobieguna charakterystycznego dla Baltiki (T. H. Torsvik i in., 1992), wschodniej
Awalonii (T. H. Torsvik i in., 1993) i Armoryki (T. H. Torsvik i in., 1990) oraz przedpermskic paleobieguny =
Sudetow

Al — biegun z ofiolitu sudeckiego (M. Jeleriska i in., 1995), K, M, P — bieguny przedstawione w tym artykule;
bieguny z owalem ufnogci wykreslonym linig przerywang naniesiono po korekeji tektonicznej; przyjeto, Ze skiero-
wany ku pélnocy (azymut 15°) upad granitu z Koscielnik wynosi 30" (patrz 8. Mazur, R. Kryza, 1994); liczby w
nawiasach oznaczajg paleoszerokosci geograficzne micjsca badaii odnoszace sig do danego paleobicguna; wiek w
milionach lat

The Late Visean age of the palaecopole M is very probable because at that time the studied
metavolcanites were subjected to greenschist metamorphism (R. Kryza, A. Muszyriski,
1992). Poles positioned much alike the pole M were isolated from the Sudetic ophiolite by
M. Jeleriska et al. (1995, Fig. 5, pole Al). They have been interpreted as Silurian ones
because of the isotopic U-Pb zircon data (G. J. H. Oliver et al., 1993) pointing to
crystallization time of the gabbro protolith. However, Silurian and Carboniferous segments
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of the APWP for Baltica lic very close to each other. Therefore the Late Visean age of the
pole Al is quite likely as well. The Carboniferous palaeopoles convergent with M and A/
were also noted in the other parts of the Variscan orogen (J. B. Edel, F. Wickert, 1991).

Mechanism of acquisition of the palaeopole K is not clear. If it is really of Late
Ordovician-Early Silurian age, then its acquisition could be connected with “soft” collision
of Baltica and Eastern Avalonia that took place just at that time (see T. H. Torsvik et al.,
1993). However, the solution assuming a moderate (= 30") syn-Variscan northward dipping
of studied granitoids can not be excluded. Then palaeopole K corrected in such a way is
located in the Early Ordovician segment of Avalonian APWP (Fig. 5), hence close to the
emplacement age of the studied granite. This place at least northern part of the Izera~Kar-
konosze Block on the Early Ordovician Avalonia and can require collision with Baltica by
the Late Ordovician when the two APWP paths met. However, it should not necessary mean
that the Géry Kaczawskie Mts. were part of the Baltica. With illegible Early Ordovician
directions in our samples, the Kaczawa complex may, in view of the data in hand, by that
time belong to either Baltica or Avalonia, if tectonic corrections for the observed folding
of the Marciniec rocks are carefully made.

In the Pilchowice, Marciniec and Karczmisko samples similar maxima of the magnetic
anisotropy axes (Figs. 3, 5) are probably related to the Visean principal tectonic stress
operating along the SSW-NNE direction. Magnetic lineation observed in the neighbouring,
post-orogenic Variscan Karkonosze Granite (H. Diot, M. P. Mierzejewski, 1994) is ob-
viously younger and perpendicular to those recognized in the IKB and GK.

It should be noted that the scatterd AMS pattern observed in the samples from Koéciel-
niki is completely different from other samples and consistent with little strain,

CONCLUSIONS

It follows from this study that:

— separation of parts of the Sudetes (suspect terranes) by the Tornquist Sea during the
Ordovician cannot be inferred from the currently obtained palacomagnetic data;

— no evidence exists for any large-scale strike-slip displacements along the MIF zone
(alleged Baltica-Gondwana suture of G. J. H. Oliver et al., 1993) at least from the Late
Ordovician onwards, which precludes the Caledonian oblique collision in the Sudetes;

— by the Carboniferous the Sudetes were all assembled within Baltica and Avalonian
segments of the Laurussia;

— during the Ordovician at least the IKB, and possibly both IKB and GK, might be
linked to Avalonia;

— there is no indication in the Sudetes for connection with Armorica during the whole
Palacozoic;

— limited number of the studied localities and lack of well defined pre-Permian
structural controls on palacohorizons do not allow at the moment to draw more precise
conclusions.



Palacomagnetism of the Lower Palaeozoic rocks... 349

Acknowledgements. Grant KBN No. 9 S602 030 06p01 from the Committee of
Scientific Research, Warsaw, is gratefully acknowledged. Special thanks to Dr. Stefan
Cwojdziriski for his participation at preliminary stage of this work.

Translated by authors

Zaktad Geofizyki

Paiistwowego Instytutu Geologicznego
Warszawa, ul. Rakowiecka 4

Instytut Nauk Geologicznych

Polskiej Akademii Nauk

Wroctaw, ul. Podwale 75

Received: 5.06.1996

REFERENCES

ALEKSANDROWSKI P. (1994) — Discussion on U-Pb ages from SW Poland: evidence for a Caledonian suture
zone between Baltica and Gondwana. J. Geol. Soc. London, 151, p. 1049-1055.

BACHTADSE V., TORSVIK T. H., TAIT J. A., SOFFEL H. C. (1995) — Paleomagnetic constraints on the
paleogeographic evolution of Europe during the Paleozoic. In: Pre-Permian geology of central and eastern
Europe (eds. R. D. Dallmeyer et al.), p. 567-578. Springer Verlag. )

BARANOWSKIZ., HAYDUKIEWICZ A, KRYZA R., LORENC S., MUSZYNSKI A, SOLECKI A., URBA-
NEK Z. (1990) — Qutline of the geology of the Géry Kaczawskie (Sudetes, Poland). N. J. Geol. Paléont.
Abh., 179, p. 223-257.

BORKOWSKA M., HAMEURT J., VIDAL P. (1980) — Origin and age of Izera gneisses and Rumburk granites
in the Western Sudetes. Acta Geol. Pol., 30, p. 121-146.

CHLUPAC L. (1993) — Stratigraphic evaluation of some metamorphic units in the N part of the Bohemian Massif.
N. J. Geol. Paliont. Abh., 188, p. 363-388.

CYMERMAN Z., PIASECKI M. A. J. (1994) — The terrane concept in the Sudetes, Bohemian Massif. Geol.
Quart., 38, p. 191-210, no. 2.

DIOT H., MIERZEJEWSKI M. P. (1994) — The magnetic fabric in the Karkonosze Granite. In: lgneous activity
and metamorphic evolution of the Sudetes area (ed. R. Kryza), p. 34. Conf. Abstr., Wroctaw 12-15.5.1994.

DON J. (1990) — The differences in Paleozoic facies-structural evolution of the West Sudetes. N. J. Geol. Paliont.
Abh., 179, p. 307-328.

EDEL J. B., WICKERT F. (1991) — Paleopositions of the Saxothuringian (Northern Vosges, Pfalz, Odenwald,
Spessart) in Variscan times: paleomagnetic investigation. Earth Planet. Sc. Lett., 103, p. 10-26.

FRANKE W,, ZELAZNIEWICZ A., POREBSKI 8. J.,, WAJSPRYCH B. (1993) — The Saxothuringian zone in
Germany and Poland: differences and common features. Geol. Rdsch., 82, p. 583-599.

HAYDUKIEWICZ I. (1990) — Stratigraphy of Paleozoic rocks of the Géry Bardzkie and some remarks on their
sedimentation (Poland). N, J. Geol. Paliont. Abh., 179, p. 275-284.

JELENSKA M., KADZIOLKO-HOFMOKL M., EDELJ. B., JAMROZIK L., PETERSEN N., SOFFEL H. (1995)
— Palacomagnetic investigations of the Palacozoic circum — Sowie Gdry Mountains ophiolitic belt in the
Sudetes, Poland. Geophys. J. Intemn., 122, p. 658-674.

JOHNSTON J. D., TAIT J. A, OLIVER G. J. H,, MURPHY F. C. (1994) — Evidence for a Caledonian orogeny
in Poland. Trans. Roy. Soc. Edinburgh, 85, p. 131-142.

KIRSCHVINK J. L. (1980) — The least-square line and plane and the analysis of paleomagnetic data. Geophys.
J. Roy. Astr. Soc., 62, p. 699-718,

KLIGFIELD R., LOWRIE W, HIRT A., SIDDANS A. W. B. (1983) — Effect of progressive deformation on
remanent magnetization of Permian redbeds from the Alpes Martimes (France). Tectonophysics, 97, p. 59-85.



350 Jerzy Nawrocki, Andrzej Zelazniewicz

KORYTOWSKI A., DORR W., ZELAZNIEWICZ A. (1993) — U-Pb dating of (meta)granitoids in the NW
Sudetes (Poland) and their bearing on tectono-stratigraphic correlation. Terra Nova, 5, Abstract suppl., no. 1,
p.331. EUG VI Strassbourg.

KRONER A., JAECKEL P., OPLETAL M. (1994) — Pb-Pb and U-Pb zircon ages for orthogneisses from Eastern
Bohemia: further evidence for a major Cambro-Ordovician magmatic event. I. Czech Geol. Soc., 39, p. 61.

KRYZA R. (1996) — Stop 4. Myséliborz Gorge. In: EUROPROBE Transeuropean Suture Zone, Workshop
Wroctaw, Abstracts, Ksiaz, 11-17 April 1996.

KRYZA R., MUSZYNSKI A. (1992) — Pre-Variscan volcanic-sedimentary succession of the central southern
Gory Kaczawskie, SW Poland: outline geology. Ann. Soc. Geol. Pol., 62, p. 117-140.

MALUSKI H., PATOCKA F. (1996) — Geochemistry and WprBar geochronology of the mafic metavolcanics
from the Rychory Mits. complex (West Sudetes, Bohemian Massif): palacotectonic significance, In: EUROP-
ROBE Transeuropean Suture Zone, Workshop Wroctaw, Abstracts, Ksigz, 11-17 April 1996,

MAZUR S., KRYZA R. (1994) — Thrusts and collapse in the Karkonosze—lIzera Block, NE Bohemian Massif.
Abstracts 11th International Conference on Basement Tectonics "94, July 25-29, 1994, Potsdam, Germany,
p. 98-99,

NAWROCKI J. (1995) — Permian paleomagnetic results from Poland -— magnetostratigraphic and paleotectonic
implications. Terra Nostra, 7, p. 101-102.

OLIVER G. . H., CORFU F., KROGH T. E. (1993) — U-Pb ages from SW Poland: evidence for a Caledonian
suture zone between Baltica and Gondwana. J. Geol. Soc. London, 150, p. 355-369.

PHILIPPE S., HAACK U., ZELAZNIEWICZ A., DORR W., FRANKE W. (1995) — Preliminary geochemical
and geochronological results on shear zones in the Izera—Karkonosze Block (Sudetes, Poland). Terra Nostra,
8, p. 122,

PIN C., MIERZEJEWSKI M., DUTHOU J. L., COUTURIE J. P. (1988) — Etude isotopique Rb-Sr du granite du
Karkonosze. In: Petrologie et geologie du socle varisque des Sudetes polonaises: resultats de la cooperation
entre les Universites de Wroctaw et Clermont-Ferrand (eds. S. Lorenc, A, Majerowicz), p. 48-56. Wyd. UWr.,
Wroclaw.

SETIABUDIDAYA D., PIPER 1. D. A., SHAW J. (1994) — Paleomagnetism of the (Early Devonian) Lower Old
Red Sandstones of South Wales: implications to Variscan overprinting and differential regional rotations.
Tectonophysics, 231, p. 257-280.

URBANEK Z. (1975) — Conodonts and their significance for the stratigraphy of epimetamorphic complex of the
northern part of the Géry Kaczawskie, Unpublished part of the Ph.D. Diss. UWr. Wroctaw (in Polish).

URBANEK Z., ZELAZNIEWICZ A., KEMNITZ H,, HERMSDO RFN., LINNEMANN U. (1995) — VI Western
Sudetes (Lugicum): Stratigraphy. In: Pre-Permian geology of central and eastern Europe (eds. R. D. Dallmeyer
etal.), p. 315-327. Springer Verlag.

TORSVIK T. H., SMETHURST M. A., BRIDEN J. C, STURT B. A. (1990) — A review of Paleozoic
paleomagnetic data from Europe and their paleogeographical implications. In: Paleozoic paleogeography and
biogeography (eds. W. S. McKerrow, C. R. Scotese). Geol. Soc. Mem., 12, p. 25-41.

TORSVIK T. H., SMETHURST M. A., VAN DER VOO R., TRENCH A., ABRAHAMSEN N., HALVORSEN
E. (1992) — Baltica — a synopsis of Vendian-Permian palacomagnetic data and their palacotectonic
implications. Earth Sc. Rev., 33, p. 133-152,

TORSVIKT. H.,, TRENCH A., SVENSON 1., WALDERHAUG H. J. (1993) — Paleogeographic significance of
mid-Silurian paleomagnetic results from southern Britain — major revision of the Apparent Polar Wander
Path for eastern Avalonia. Geophys. J. Intern., 113, p. 651-668.

ZELAZNIEWICZ A. (1996) — The Izera—Karkonosze Block and Main Intra-Sudetic Fault. In: Geology along
the GB-2A seismic profile, EUROPROBE Transeuropean Suture Zone, Workshop Wroclaw, Field Guide,

~ Ksiaz, 11-17 April 1996.

ZELAZNIEWICZ A., CWOJIDZINSKIS. (1996) — The West Sudetes in the Palacozoic orogens of central Europe.

_ In: EUROPROBE Transeuropean Suture Zone, Workshop Wroctaw, Abstracts, Ksiaz, 11-17 April 1996.

ZELAZNIEWICZ A., FRANKE W. (1994) — Discussion on U-Pb ages from SW Poland: evidence for a
Caledonian suture zone between Baltica and Gondwana. I. Geol. Soc. London, 151, p. 1049--1055.



Palacomagnetism of the Lower Palacozoic rocks... 351

Jerzy NAWROCKI, Andrzej ZELAZNIEWICZ

PALEOMAGNETYZM SKAE DOLNEGO PALEOZOIKU Z ZACHODNIE]
CZESCI SUDETOW — KOMUNIKAT WSTEPNY

Streszczenie

W wyniku badari paleomagnetycznych dolnoordowickich metagranitéw i metawulkanitéw z bloku izersko-
-karkonoskiego i Gér Kaczawskich wyodrebniono dwa kierunki charakterystyczne, ki6rych bieguny ulokowane
sq na §ciezce pozornej wedréwki bicguna paleomagnetyeznego charakterystycznego dla wschodniej Awalonii i
Baltiki. Zaden z biegunéw nie nawiazuje do $ciezki armorykaiiskiej, nawet po wykonaniu mozliwej korekeji
tektonicznej. Biegun K, ktéry otrzymano z granitow izerskich odstaniajacych si¢ w Koscielnikach, pofozony jest
na péznoordowickim-wczesnosylurskim segmencie $ciezki battycko-awaloriskiej. Biegun M, ktéry wyodrebniono
z metawulkanitéw kaczawskich, oprébowanych na wzgérzu Marciniec, ulokowany jest na srodkowokarboriskim
segmencie tej §ciezki. Biegun ten zapisal si¢ najprawdopodobnicj w wyniku wizeriskiego metamorfizmu, jaki
objat kompleks kaczawski. Biegun K mdgl si¢ utrwali¢ z jednej strony w wyniku ,,migkkiej” kolizji Baltiki i
wschodniej Awalonii. Z drugiej jednak strony biegun ten lokuje si¢ na wezesnoordowickim fragmencie sciezki
awaloriskiej, jesli zatozymy umiarkowany (30°), péinocny upad jednostki izerskiej.





