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Some key problems of the pre-Permian tectonics of Poland

Four tectonostratigraphic terranes have been distinguished outside the edge of the East European Craton (EEC)
in Poland (Fig. 1a) on a map by W. Pozaryski and P. Karnkowski (1992) and in W. Pozaryski ef al. (1992). Two
of them (Pomeranian and Eysogéry Terranes) are questioned by the present authors. These areas are rather parts
of the EEC passive margin (miogeocline), deformed in Late Caledonian times into a fold-and-thrust belt (Fig. 1b).
The Malopolska Block and Upper Silesian Block are possible terranes, the former being of proximal character. It
was detached from the EEC to the southeast of its present position, shifted northwestwards along a transform fault
and re-accreted in the Late Caledonian epoch. The origin and tectonic nature of the Upper Silesian Block are
disputable. Both terranes were covered by the Devonian-Carboniferous overlap sequence which was tectonically
activated towards the end of the Variscan epoch.

Apart from the terrane problem, the extent of the outer Variscan foldbelt and its internal structure are considered.
It is most probably a Namurian-Westphalian flysch zone with local intramontane depressions. Its front lies
approximately along the line: Gorzéw — Poznasi — Wielus, thus lying farther to the south than the Variscan front
proposed on the discussed map.

Finally, some theoretical and methodological problems connected with the aforementioned map are also debated,
e.g. the significance of dips measured in boreholes, the nomenclature of platform covers, the inaccuracy of
“orogenic phases” and imperfections in the adaptation of the terrane concept.

INTRODUCTION

The recently published tectonic map of Poland (W. Pozaryski, P. Karnkowski, 1992),
considered jointly with a paper which is a kind of explanatory note (W. Pozaryski et al.,
1992) and with an earlier paper by the senior author (W. Pozaryski, 1990), together present
a consistent concept of the Palaeozoic tectonics of Poland (Fig. 1a). The map has been
published in English and widely distributed abroad. However, it raises many reservations.
Therefore, it would not be right for the reader of this map to think that it represents the only
correct concept shared by the whole geological community in Poland, or even that it is an
“official” idea of the Polish Geological Institute just because the map was published by this
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Fig. 1. Sketches of the tectonic units after W. Pozaryski et al. (1992) (a) and after the present authors (b)

Szkice jednostek tektonicznych wedtug W. Pozaryskiego i in. (1992) (a) i wedhig autoréw (b)

Boreholes (otwory wiertnicze): Bd — Budziszewice IG 1, Bn — Byczyna 1, P—PitaIG 1, S — Szubin IG 1; HCM — Holy Cross Mts. (Géry Swi@tokrzyskie)
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institution. For this reason we feel it necessary to provide a different view on some important
issues (Fig. 1b). In the first part of this paper we make some general remarks concerning
the philosophy of the mentioned map and in the second part we discuss selected regional
problems.

METHODOLOGY AND THEORETICAL BACKGROUND

1. The authors of the map introduce a subdivision of the dip angles measured in
boreholes into three categories: 0-15, 15-30 and above 30°. They claim the first category
to correspond to “platform-type structure”, the last to be the result of “orogenic folding and
strongly dislocated, mainly strike-slip compressional zones”, and the 15-30° dips to be “the
transitional member” between the former categories (W. Pozaryski et al., 1992, p. 643). It
is an amazing classification. Do the authors truly think that such a rigid division of dip
angles could be of any value for distinguishing between the folded and cratonic areas, let
alone the highly inexact intermediate category? What sort of “transitional” areas between
the orogen and the craton (platform) is it to represent?

We can readily give numerous examples of considerable dips in the Mesozoic forma-
tions in the Polish Lowlands and elsewhere (e.g. around salt diapirs). Does it automatically
mean that these are orogenic complexes? And vice versa, is there any reason to believe that
horizontal or subhorizontal dips cannot occur in the orogenic areas dominated by thrusts
and nappes?

Dips are an essential indicator, but not the only one, of the tectonic style and tectonic
nature of a given area. They always have to be taken as a statistical set of data (cf. J. Znosko,
1963) and must be always considered against the regional background, in conjunction with
sedimentological features (tectofacies) and other factors, for example, cleavage and degree
of metamorphism.

2. The authors maintain that the faults on the map “... have been marked and located
strictly on the basis of borehole results and seismic data, and cannot be arbitrarily displaced
in future works.” (W. Pozaryski et al., 1992, p. 643). If anything is arbitrary it is just such
a statement. It is well known that faults in subsurface mapping are located, first of all, by
joining the points on seismic cross-sections where the existence of faults is presumed from
the disturbed pattern of seismic reflectors. In the first phases of research seismic cross-sec-
tions may run at a distance of some scores of kilometres one from another. When the net
of cross-sections becomes more dense, corrections of the previous image of the fault system
are — as a rule — inevitable.

Moreover, referring to seismic investigations as a base for the location of faults in the
Variscan complex seems to be an exaggeration. Throughout the central part of the Polish
Lowlands information about faults below the Zechstein base is absent. The existence of
some of them can be inferred, assuming the posthumous character of faults in the overlying
Zechstein-Mesozoic complex. And thatis all. The apparently detailed net of Variscan faults
in the map is — in this part of the country — a product of imagination rather than of
interpretation of geological facts.

3. The authors are very enthusiastic about tectonostratigraphic terranes but they seem
not to know much about the concept itself. For example, they write: “... Caledonian belt ...
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is a collage orogen composed of terranes. Strictly speaking these terranes should be taken
as suspect terranes ...” (W. Pozaryski et al., 1992, p. 643-644). Speaking most strictly, every
terrane is by definition suspect. Every area in a mountain belt lying outside the craton edge
(miogeocline) is “suspect” to be allochthonous (P. J. Coney et al., 1980). Then, there is no
specific class of “suspect terranes” within the broader term “terrane”. “Suspect” is an
attribute inseparable from “terrane”.

Further on the authors describe the accretion of orogen by docking of terranes and write:
“The age of accretion must be defined according to the youngest age of the consolidation
of terranes ... ” (W. Pozaryski et al., 1992, p. 644). The wording is awkward. Do the authors
refer to the age of basement consolidation in the terranes and connect it with the age of
accretion? Such a conclusion results from further text and from Figure 3 in their paper: the
age of basement consolidation is the main principle for distinguishing the terranes (cf. also
W. Pozaryski, 1990). If this is the case, the statement is false because both processes: of
basement consolidation in the terranes and of their accretion, have nothing in common.
Consolidation can be older than accretion if, for example, the terrane is proximal, that is
detached from the craton and then re-accreted to it. The lower age limit of accretion is
defined by the age of the youngest rocks specific for a given terrane and the age of
deformation at its boundaries. The upper age limit of accretion is set by the age of the oldest
rocks transgressively overlying either neighbouring terranes or a terrane and the craton (P.
J. Coney et al., 1980; E. R. Schermer et al., 1984).

4. Complete confusion appears in the nomenclature of the platform covers on the
discussed map. The authors (W. Pozaryski, P. Karnkowski, 1992; W. Pozaryski et al., 1992)
use the terms: “Caledonian platform cover complex™ (for Vendian, Cambrian, Ordovician
and Silurian), “Variscan platform cover complex” (for Devonian and Carboniferous) and
“Alpine platform cover complex” (for Permian and Mesozoic). It would be partly true if
the prefix “syn-" would be added to indicate the synchroneity of these covers with the
evolution of the Caledonian, Variscan and Alpine mountain belts respectively. However,
even in such a case the term “syn-Alpine complex” which began with the Permian is false
because the first foundations of the Alpine “geosyncline” (collapse of carbonate platforms)
were noted only during the Triassic.

Such a nomenclature refers to the very old ideas of M. M. Tetyayev (1933) which were
rejected shortly thereafter because of their ambiguity. Since then the decisions of interna-
tional bodies, such as the editorial boards of tectonic maps prepared under the auspices of
the Commision for the Geological Map of the World (e.g. G. Choubert, 1968; A. V. Peive
et al., 1981), have recommended the exact definition of the age of basement consolidation
beneath platform covers (e.g. “covers in areas with Hercynian besement”). These covers
should be named either according to their ages (e.g. “Devonian-Carboniferous platform
cover” or “post-Palaecozoic platform cover”) or after the age of basement (cratonic funda-
ment) consolidation with appropriate prefixes (e.g. “post-” or “epi-Hercynian platform
cover’ — cf. also J. Znosko, 1970).

5. The authors frequently use the terms: “orogenic phases” or “orogenic movements”
with names such as: Grampian, Taconic, Bretonic or Sudetic phases. It is also an out-dated
approach, referring to the views of H. Stille (1924), disagreeing completely with the
principles of the terrane concept and plate tectonic theory. It assumed that the orogenic
phases were synchronous worldwide. This assumption was already doubted in the 50s and
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we know now that just the opposite idea of diachroneity of deformations is an inherent part
of plate tectonics.

6. One more questionable statement (concerning the Ludlovian of the craton marginal
zone in Pomerania): “The sediment changes into a flysch-like one; it becomes medium and
locally coarse grained. It is not flysch but Caledonian molasse ...” (W. Pozaryski et al.,
1992, p. 646). Apart from the well-known discussions of the notions “flysch” and “molasse”
and of their tectogenetic significance (A. W. Bally, S. Snelson, 1980; A. D. Miall, 1990),
if we regard both notions traditionally: flysch as synorogenic sediment and molasse as
postorogenic sediment we cannot accept such a statement. It is not so easy to “reclassify”
the discussed strata with one stroke of a pen from flysch to molasse. Coarser interlayers
(not coarse-grained — siltstones and fine sandstones at most! ) within the graptolitic shales
compose the incomplete Bouma sequences, are undoubtedly deep water sediments — a
product of turbidity currents — and have been defined by K. Jaworowski (1971) as distal,
shaly flysch. It is interesting that they prograded with time north-eastwards from Wenloc-
kian to mid-Ludlovian and that they were not involved in subsequent deformations.
However, these problems can be resolved in terms of plate tectonics.

7. Finally, a few minor remarks:

— Flower structures were not “... elaborated in Germany and presented in a paper by
D. Betz (1986)” — W. Pozaryski et al. (1992, p. 648). They were described earlier by T.
P. Harding and J. D. Lowell (1979) who also pointed to their tectonic significance. Their
fundamental feature is not the fact that the Moho discontinuity lies deeper beneath the
upthrown side of the surficial fault. It is only the flower-like pattern of faults rooted in a
single fault in the “basement”, indicating strike-slip movement along the system.

— How can an anteclise exist on a terrane (W. Pozaryski et al., 1992, p. 647). This is
an obvious contradiction — the usage of one term excludes the usage of the other. Anteclises
are broad uplifted structures in cratonic platform covers with radii of at least hundreds of
kilometres.

REGIONAL PROBLEMS

A fundamental tectonic problem is the existence or non-existence of tectonostrati-
graphic terranes outside the edge of the East European Craton (EEC). If they exist, their
characteristic stratigraphic sequences and their boundaries should be defined. It is well-
known that there are some necessary criteria for distinguishing tectonostratigraphic terranes
(P.J. Coney et al., 1980; E. R. Schermer et al., 1984; D. G. Howell, 1989). The features of
their sequences and their palaeogeography must contrast sharply with that of neighbouring
units. These contrasts cannot be explained in terms of normal, gradational facies changes,
gradual changes in structural style or in the character of metamorphism. The boundaries
between them must be distinct structural junctions: deep crustal faults, often strike-slip,
ophiolite sutures, zones of tectonic melanges or of high-pressure metamorphism.

W. Pozaryski et al. (1992) distinguished four terranes in the southeastern forefield of
the EEC: the Pomeranian, the Lysogéry, the Matopolska and the Upper Silesian Terranes.
Let us examine if the areas in question meet the requirements mentioned previously.





















































