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Stefan CWOJDZINSKI 

Hypothetical structure of the Earth crust of the Variscides 
of south-western Poland 

- alternative models for the EU -3 transect 

New interpretation of existed geophysical and geological data for the. EU-3 transect (earlier the VII 
international profile), based on results of new studies on structure of the Earth crust of the Variscides from 
Middle Europe, allowed to construct 3 hypothetical models of the crust for Polish part of Variscides. One 
of them based on tectonic-plate interpretation of the tectogene but two others - on the subfluence 
conception. 

INTRODUCTION 

Last years were the period of intensive development of complex programs of 
studying the continental lithosphere, carried along so called "geotransects", crossing 
the most important, visible on surface, geological structures (D. J. Blundell, 1990; G. 
Dohr, 1989). Such transects were done - among others - on area of the European 
Variscides in England, Ireland, France, Spain and Germany. Geological interpreta
tion of results of geophysical studies allowed to compare structures, discerned on 
surface, with internal structure of the Earth crust and to create new structural-genetic 
models (among them: C. B. Bois et aI., 1987; H. J. Behr, T. Heinrichs, 1987; BIRPS 
AND EeORS, 1986; DEKORP RESEARCH GROUP, 1988; W. Franke et aI., 1990; T. 
H. Wever et at, 1990). 

Hitherto only one profile of the deep seismic sounding, passing across the Polish 
part of the Variscan tectogene, was realized in first half of seventies, along so called 
VII international profile (A. Guterch et aI., 1975 - Fig. 1). Geological interpretation 
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Fig. 1. The geological strip-map without Quaternary of the Variscan part of the EU-3 transect (A) with 
location of the EU-3 transect in Poland (B); elaborated part of transect was marked 
1 - Upper Devonian, Carboniferous, Permian, Triassic and Lower Cretaceous deposits of the internal 
depressions of the Sudetes; 2-volcanites and volcanoclastics; 3 - granitoids late and posttectonic (Upper 
Carboniferous-Lower Permian); 4 - Westfalian deposits in the basement of the Fore-Sudetic Monocline; 
5 - Namurian deposits in the basement of the Fore-Sudetic Monocline; 6 - Lower Carboniferous deposits 
(flysch) of the Fore-Sudetic Monocline; 7 - epimetamorphic slaty series (Cambrian-Upper Devonian, 
Lower Carboniferous?); 8 - epimetamorphic volcanogenic series (spilitic-keratophyric series, Cambrian-
Devonian); 9 - epimetamorphic slaty-greywacke series (Devonian?); 10 - gabbros; 11- serpentinites; 
12 - volcano-plutonic series of Leszczyniec (Lower Paleozoicum); 13 - gneiss-amphibolitic mesozonal 
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of geophysical data was done by W. Pozaryski (1975). The geological section, 
presented by him, was based on the model of block structure of the Earth crust along 
all studied part of this profile. 

This paper aims at new interpretation of existed seismic, gravimetric and magnetic 
data from the Variscan part of this profile (after new nomenclature it was signed as 
EU-3). Lack of new seismic image, particulary - results of seismic-reflection data -
caused that proposed conceptual models have a hypothetical character and are rather 
suggestions, stimulating the scientific discussion on the internal structure of the Polish 
Variscides. They are based mainly on results of the seismic-reflection profiling in 
various parts of the European Variscides and their geological interpretations pub
lished during last years (H. J. Behr, T. Heinrichs, 1987; P. Matte, 1986, 1988; W. 
Franke et aI., 1990; P. Giese et at, 1983). Geological surficial data, among them -
results of deep drillings, results of two various version of gravimetric modelling (A 
Pepel et aI., 1989; T. Grabowska, M. Raczynska, 1991) and magnetic one (A Koblans
ki, 1990) as well as gravimetric data for the sub-Permian besement, estimated with the 
stripping method by C. KrOlikowski, A Grobelny (1991) were used for construction 
of three different models of the crust presented in the paper. 

series (Upper Proterozoicum?-l.ower Paleozoicum); 14-gneisses, migmatites, amphibolites of the G6ry 
Sowie Block; 15 - geological boundaries; 16 - faults; 17 - overthrusts boundaries; g e 0 log i c a I 
un its: wW-L-Wolsztyn-LesznoElevation,wK-KrotoszynElevation,wG-G6ra Elevation,msO 
- Middle Odra metamorphicum, BPS - Fore-Sudetic Block, gW - gneisses of W'!droze Wielkie, jK
Kaczawa Unit, grS-S - Strzegom - Sob6tka granitoid massif, dps - North-Sudetic Depression, dss -
Intra-Sudetic Depression, dS - Swiebodzice Depression, goBKI - Karkonosze-Izera gneiss block, grK
Karkonosze granitoid massif, sN - Niedamir6w series; m a i n fa u Its: uDOL - Dolsk faults system, 
uO-P-Poznan -Olesnica Fault, uS-L-Sl'lsk-Lubusza Fault, uSO-Middle Odra Fault (northward 
from it - the Fore-Sudetic Monocline area - were not drawn the platform deposits of Permian-Mesozoic), 
NPS - Fore-Sudetic Overthrust, SUB - Marginal Sudetic Fault, uss - Intra-Sudetic Fault 
Odkryta mapa geologiczna pasa transektu EU-3 0 szerokosci 100 km (A) weaz z lokaJizacjq transektu w 
Polsce (B); zaznaczono fragment transektu 
1 - osady dewonu g6rnego, karbonu, permu, triasu i kredy g6rnej wewn~trznych depresji Sudet6w; 2-
wulkanity i wUlkanoklastyki; 3 - granitoidy p6zno- i posttektoniczne (karbon g6my-perm dolny); 4 - osady 
westfalu podloza monokliny przedsudeckiej; 5 - osady namUfl.l podloza monokliny przedsudeckiej; 6-
osady karbonu dolnego (flisz) monokliny przedsudeckiej; 7 - epimetamorficzne serie lupkowe (kambr-de
won g6rny, karbon dolny?); 8 - epimetamorficzne serie wulkanogeniczne (seria spilitowo-keratofirow3, 
kambr-dewon); 9 - epimetamorficzne serie lupkowo-szaroglazowe (dewon?); 10 - gabra; 11 - serpenty
nity; 12-wulkaniczno-plutoniczna seria Leszczynca (starszy paleozoik); 13-gnejsowo-amfiboHtowe serie 
mezozonalne (g6my proterozoik? -starszy paleozoik); 14 - gnejsy, migmatyty, amfibolity bloku G6r 
Sowich; 15 - granice geologiczne; 16 - uskoki; 17 - granice nasunil:lc; jed nos t k i g e 0 log i e z -
n e : wW-L - wyniesienie Wolsztyna - Leszna, wK - wyniesienie Krotoszyna, wG - wyniesienie G6ry, 
m~O - metamorfik srodkowej Odry, BPS - blok przedsudecki, gW - gnejsy W~droia Wielkiego, jK
jednostka kaczawska, grS-S - masY)V granitoidovry Strzegomia - Sob6tki, dps - depresja p6l:nocnosude
eka, dss - depresja sr6dsudecka, dS - depresja Swiebodzic, goBKI - gnejsowy biok karkonosko-izerski, 
grK-masywgranitoidovvyKarkonoszy,sN-seriaNiedamirowa;g 16 w n e us k 0 k i: uDOL-system 
uskok6w DoIska, uO-P - uskok Poznania - Olesnicy, uS-L - uskok sl~sko-iubuski, uSO· - uskok 
srodkowej Odry (na Nod uskoku srodkowej Odry - monokHna przedsudecka - nie przedslawiono utwor6w 
platformowych permo-mezozoiku), NPS - nasunil:lcie przedsudeckie, SUB -uskok sudecki brzeiny, uss 
- uskok sr6dsudecki 
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Presented here crustal sections are the models, indicating - according to author 
- such features of the Earth crust along studied geotransect, which reflect the 
Variscan tectogenesis and partly - the older deformations. Reactivation of the 
Variscan structures have mostly influenced on orientation of the Mesozoic, and 
Cainozoic deformations. 

) Author is very indebted to Dr A Pepel for offering his unpublished materials about 
gravimetric modelling of the EU-3 profile and Prof. R. Dadlez from Panstwowy 
Instytut Geologiczny for kindful acceptation of this idea and fruitful discussion. 

THE EU-3 TRANSECT AND GEOLOGY OF SW POLAND 

The EU-3 transect crosses the zone of Variscan deformation in SW Poland, 
extending along SW-NE direction from the state boundary on eastern slopes of 
Sniezka in the Karkonosze Mts up to the Dolsk faults system near Gostynin, which 
marks - after W. Pozaryski (1975) - the external border of the Variscan externides 
(Fig. 1). It crosses successively, starting from state boundary, the Sudetes with the 
Karkonosze-Izera and Kaczawa Mts segments, separated by the Intra-Sudetic Fault, 
later the Fore-Sudetic Block nearby Legnica, the faults system of Middle Odra near 
Prochowice and the Fore-Sudetic Monocline nearby Rawicz and Gostyn. This transect 
crosses - regarding the crust structure - several tectonic blocks with significant 
differences of the crust thickness and - probably - of its internal structure (A 
Guterch et al., 1975). The south-western part of profile belongs to the Sudetian 
Structure, constituting the eastern prolongation of the Saxothuringian Zone in sense 
of F. Kossmat (1927). The Sudetian Structure (Sudeticum), divided by the Marginal 
Sudetic Fault into horst of the Sudetes and downfaulted Fore-Sudetic Block, forms 
an internal part of the Polish Variscides ("internides" after W. Pozaryski, 1975). An 
external part of tectogene is represented by the Wielkopolska Block, located within 
Rhenohercynian Zone (W. Grocholski, 1975). The pre-Variscan and Variscan base
ment is known here only from boreholes and it underlies the sedimentary cover of the 
Fore-Sudetic Monocline, consisted of the Permian-Mesozoic deposits (K. Wierz
chowska-Kiculowa, 1984). 

THE SUD ETlAN STRUCTIJRE (THE SAXOTHURINGIAN ZONE) 

The Sudetian segment of the section divides distinctly into 2 parts: the Sudetic 
Block with average crust thickness about 35 km and the Fore-Sudetic Block with 
thinned crust and relatively distinct seismic boundary between· its upper and lower 
parts (Conrad boundary). Both blocks are separated by the Marginal Sudetic Fault, 
the late Variscan structure reactivated in the Cainozoic time. The second important 
tectonic boundary of this area is the Intra-Sudetic Fault, dividing it into two, different 
in facies development, domaines of the Sudetes. The south-western domain consists 
of medium grade metasediments originated in period of Riphean-Lower Devonian, 
and of granitogneisses with radiometric datings for 480-500 mIn years, metamor
phosed and deformed before Upper Devonian. The north-eastern domain (the Ka-
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czawa Unit and others) is composed of low-metamorphosed deposits of Wend ian
Lower Carboniferous age and of metavolcanites of the spilitic-keratophyric series, 
deformed before Upper Carboniferous (J. Don, A Zelazniewicz, 1990). Deep struc
ture of both fault zones is hitherto unclear. According to interpretation of W. 
POZaryski (1975) they represent deep-seated vertical fractures reaching the Moho 
boundary, ~ut other possible interpretations exist, highly hypothetical due to lack of 
seismic-reflection data. Both the Marginal Sudetic and Intra-Sudetic faults could be 
the most shallow parts oflarge listric overthrusts (shovel-like), which merge gradually 
into subhorizontal detachement planes within various levels of the Earth crust. Their 
vergence is unkown. Regarding a general northern vergence of intracrustal structures 
in better recognized areas ofthe Middle European Variscides it could be suggest that 
mentioned fault zones have similar, northern vergence. From other point of view the 
south-western vergence could be proposed - accordingsome geological data - as an 
asymmetry of fold structures and direction of overthrusting. 

THE WIELKOPOLSKABLOCK (mE RHENOHERCYNIAN ZONE) 

The profile of the Wielkopolska crust has average thickness about 28-30 km. The 
continental crust is underlaid here with lensoidal transitional zone between crust and 
upper mantle, distinguished by A Guterch et a1. (1975), which thickness varies from 
3 up to 6 km. Under the platform sedimentary cover, from 1 up to several km thick, 
the folded and cleavaged deposits of Devonian and Carboniferous and low-grade 
metamorphic complexes of unknown age were found in boreholes (K. Wierzchowska
-Kiculowa, 1984, 1987). The deeper basement is undetected. The gravimetric modell
ing of A Pepel et al. (1989) indicates that in southern part of this zone the folded 
basement of the Fore-Sudetic Monocline could be underlaid with basic rocks of 
limited thickness. The whol~ basement of the Fore-Sudetic Monocline is cut by 
numerous fault zones, which extend up to the lower crust gradually decreasing their 
inclination and joining with horizontal discontinuities at various crust levels. Ver
gency of these structures is surely north-eastward, similar as in all Rhenohercynian 
Zone. They probably form a system of imbricate shear nappes, connected with 
underthrusting of the Wielkopolska Block in relation to the Sudetian one. The Dolsk 
faults system, located 180--200 km from the state boundary, marks probably the 
northern border of the extern ides zone. 

TIlE SUTURE BETWEEN THE SUDETIAN STRUcruRE 
AND mE WIELKOPOLSKA BLOCK 

The so called fault zone of Middle Odra forms a tectonic suture between these two 
fragments of the Polish Variscides. It could not be recognized from surface due to 
Tertiary sedimentary cover. Lack of seismic-reflection data unables a detail recon
struction of the internal crust structure but gravimetric and magnetic informations 
indicate an existence of large ultrabasic-basic complexes along both (SW and NE) 
borders of the gneiss block of Middle Odra. After some surface data this gneiss block 
is overthru,sted on less metamorphosed rock complex of the Kaczawa Unit in the 
Fore-Sudetic Block (J. Oberc, 1972). Also the magnetic and gravimetric anomalies 
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indicate that north-eastern ultrabasic-basic body is SW inclined and - due to it - the 
suture zone has probably fan-shape structure, with the Moho surface involved. 

The continental crust of the zone of Middle Odra is wedged up between the crustal 
blocks of the Sudetian and Wielkopolska structures. Along the contact planes occur 
probably large masses of the basic-ultrabasic rocks. 

THE ALTERNATIVE SECTIONS OF THE EARTH CRUST 
ALONG THE EU-3 TRANSECT 

Three alternative versions of geological sections through the Earth crust along the 
EU-3 transect were prepared using the mentioned geophysical and geological data. 
These versions are based on different genetical models of contin~ntal crust structure, 
proposed for the Middle European Variscides and adapted to geological features of 
the Polish part of this transect. 

lliE COLLISION (PLATE·TECfONIC) MODEL- FIG. 2 

The collision model is based on foundation, that in Middle Europa a small Variscan 
oceanic basins, separating several continental blocks of microplate character have 
existed in Lower Paleozoic time (see-P.A Ziegler, 1986; P. Matte, 1986; and others). 
Such blocks have collided with each other from Upper Devonian to Upper Carbonife
rous within the compression field, caused by contact of the East-European Platform 
and Bohemian Massif (S. CwojdziIlski, 1980). The belts of oceanic or suboceanic crust, 
separating them, have been subducted, probably southward, being partly obducted on 
the edges of continental blocks. Fragments of tectonically segmented ophiolitiC 
complexes occur recently along the collision sutures. 

It seems that the metamorphic block of Middle Odra is of great importance in 
discussed part of the EU-3 section (No 5 on Fig. 2). It is surrounded from south and 
north by basic and ultra basic rocks (Nos 4 and 6 on Fig. 2). Their location is 
documented with results of magnetic studies (curve Z), gravimetric modelling (A 
Pepel et al., 1989) as wen as occurrence of greenstones and diabases along the southern 
edge of the Middle Odra gneiss block between Sroda Sl~ska and Prochowice (J. 
Jerzmatiski et aI., 1986). The results of gravimetric modelling, done by A Pepel 
(density inversion), and gravimetric data (C. Kr61ikowski, A Grobelny, 1991) indicate 
also an existence of heavy basic rocks in the basement of folded Lower and Upper 
Carboniferous deposits of the Fore-Sudetic Monocline. The collision suture of Middle 
Odra has a fan shape and consists of ultrabasic (supposed) and basic (partly do
cumented) bodies, surrounding the wedged massif of metamorphiC rocks (amphi
~olitic facies of medium pressure series) with small granitoid bodies. Poor recognition 
of the metamorphic complexes unables detection of possible occurrence of magmatic 
complexes of island arc type or signs of high-pressure metamorphism. The collision 
of the Sudetic and Wielkopolska blocks has caused an uplift of the Middle Odra gneiss 
block which formed a nucleus of the orogene, from which a orogeniC wave has migra ted 
outwards. 
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An importance of the Middle Odra metamorphic block as a orogenic nucleus is 
confirmed by vergence of folds and overthrusts in the Sudetian Zone and sub-Permian 
basement of the Fore-Sudetic Monocline. The Sudetic Block existed in that model in 
over subduction position that predisposed an intensive plutonic and volcanic activity 
during Upper Carboniferous and Lower Permian. The back-arc diapir of the mantle, 
connected with subducted southward oceanic plate, could cause an origin of tensional 
deep-seated fractures, grainitoid plutons, tensional sedimentary basins and others on 
the Sudetes area. Relative displacements of the crustal blocks, separated by deep 
fractures, could be related with phenomena of mantle diapir - for instance: the 
Fore-Sudetic Block (No 3 on Fig. 2) has been uplifted in relation to Sudetes (Nos 1 
and 2 on Fig. 2) just from Lower Carboniferous. 

High frequency of deep dislocations inclined southwards nearaby Dolsk in the 
Variscan externides area, limiting an occurrence of epimetamorphic rocks in the 
sub-Permian basement of the Fore-Sudetic Monocline (Leszno - Krotoszyn Eleva
tion), could suggest an existence of second, later collision suture in this region 
(Wolsztyn - Leszno suture), located between the Wielkopolska Block and neigh
bouring from NW the Wrzesnia one. But such structure is highly hypothetical (S. 
Speczik, 1985). 

THE SUBFLUENCE MODELS 

The subfluence models were elaborated on basis of widely known, particulary in 
German geological literature, conception of an occurrence in the Earth crust of the 
Middle European Variscides the large listric dislocations, along which the stresses of 
Variscan tectogenesis were relieved (H. J. Behr, 1978; K. Weber, 1978). These dislo
cations dissect the Earth crust on the blocks, displaced vertically and horizontally. 

The seismic studies of last years, carried within the Saxothuringian and Rhenoher
cynian zones (H. J. Behr et aI., 1984; W. Franke et at, 1990; T. H. Wever et aI., 1990) 
documented several deep discontinuities, inclined at low angles and underlaid with 
narrow zones of lowered velocity of seismic waves. Some of this discontinuities cross 
the whole Earth crust, disturbing the Moho surface, other ones flatten in the central 
part of the crust, passing into horizontal reflection levels. 

The displacement of the infracrustal and - probably also upper mantle material 
- into upper crust levels could take place along listric planes. 

Two models of subfluence tectonics for the Variscan part of the EU-3 transect in 
Poland were elaborated: one-stage version ofthe subfluence model, refering to whole 
Earth crust and two-stage one. 

It was assumed in both models that the mechanism responsible for the crust 
deformation was horizontal displacement of the crust substratum outside from up
lifted areas of the Earth upper mantle (diapir top). Reaction of overlaying crust 
consisted in origin of system oflistric dislocations, subhorizontal in deeper crust parts 
but transforming into overthrusts and reverse or normal faults in shallow ones. The 
course and vergence of listric dislocations, their vertical range and magnitude of 
mutual displacements of crustal blocks, separated by these dislocations, depend on 
direction and intensity of the substratum displacements. Later, post-Variscan reacti
vation of the crust structures could cause an origin of large, vertical deep seated 
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fractures, cutting whole Earth crust and Moho surface, visible on the section drawn 
by W. Pozaryski (1975). 

THE SUBFLUENCE MODEL - ONE-STAGE VERSION 

It was assumed for this model creation (Fig. 3), that the subfluence deformation 
ofthe Variscan tectogene has involved the whole thickness of the Earth crust. Central 
geological position of the Middle Odra metamorphic zone in relation to the internides 
and externides of the tectogene should reflect in its deep crust structure. Planes of 
major listric dislocations separate the Middle Odra metamorphic block (No 5 on Fig. 
3) from other parts oftectogene. Along some ofthese planes occur the ultrabasic and 
basic rocks (Nos 4 and 6 on Fig. 3) of the upper mantle genesis, uplifted into upper 
parts of the crust from deep levels of tectogene. The major listric dislocations in this 
model disturb the continuity ofthe Moho surface, particulary under internal, Sudetian 
part of the Variscides. Regarding the southward vergence of tectonic structures of the 
Sudetes (Nos 1 and 2 on Fig. 3) and the Fore-Sudetic Block (No 3 on Fig. 3), recently 

Fig. 2. The interpretational-conceptual section along the EU-3 transect, the collision model. Above section 
- a diagram of the Bouguer gravimetric (hg) and magnetic (&) anomalies 
1 - transitional zone between mantle and crust; 2 -lower part of the crust ("basaltic" layer); 3 - upper 
part of the crust (granitic-gneiss layer); 4 - ultrabasic-basic complexes (gabbros, serpentinites); 5 -
complexes of gneisses and granitogneisses; 6 - spilitic-keratophyric volcanogenic complexes; 7 - epime
tamorphic slaty complexes (phyllitic); 8 - granitoids; 9 - Carboniferous and Devonian deposits -
undivided; 10 - Lower Carboniferous and Namurian deposits; 11 - Westfalian deposits; 12 - Lower 
Permian deposits from the depressed basins of the Sudetes; 13 - Permian-Mesozoic platform cover of the 
Fore-Sudetic Monocline; 14 - main, deep crustal discontinuities; 15 - deep crusta) discontinuities of 
second order; 16 - hypothetical courses of discontinuities; 17 - overthrusts boundaries; 18 - seismic 
boundaries within the crust (after A. Guterch et at, 1975); 19 - directions of displacements along 
dislocations; 20 - directions of supposed displacements of the undercrust substratum; 21 - directions of 
displacements related to section plane: + - toward the observer, - - from the observer; 22 - numbers of 
the tectonic structures described in text; USS - Intra-Sudetic Fault; SUB - Marginal Sudetic Fault; NPS 
- Fore-Sudetic Overthrust; USO - Middle Odra Fault; USL - Sl<lsk-Lubusza Fault; UDOL Dolsk 
fault system; A - Sudetic Block; B - collision slJlture of Middle Odra; C - Wielkopolska Block; D -
Wolsztyn - Leszno collision sl.lture 
Przekr6j interpretacyjno-koncepcyjny wzdluz transektu EU-3, mode! kolizyjny. Ponad przekrojem wykres 
anomalii grawimetrycznych Bouguera (11g) i anomalii magnetycznych (~z) 
l-strefa przejsdowa plaszcz-skorupa; 2-doina czftscskorupy (warstwa "bazahowa"); 3-g6ma CZlftsc 
skorupy (warstwa granitowo-gnejsowa); 4 - kompleksy ultrazasadowo-zasadowe (gabra, serpentynity); 5 
- kompleksy gnejsowe i granitognejsowe; 6 -- wulkanogeniczne kompleksy spilitowo-keratofirowe; 7 -
epimetamorficzne kompleksy lupkowe (tyllitowe); 8 - granitoidy; 9 -- osady karbonu i dewonu -
nierozdzielone; 10 - osady karbonu dolnego i namuru; 11 - osady westfalu; 12 - utwory czerwonego 
sP"lgowca basen6w zapadliskowych Sudet6w; 13 - permo-mezozoiczna pokrywa platformowa monokliny 
przedsudeckiej; 14 - gl6wne, glftboJde niedqgfosd skorupowe; 15 --- gt~bokie niedqglo.sd Skof!..lpowe 
drugiego rzftdu; 16 - hipotetyczny przebieg nieciqglosd; 17 - granice nasunittc; 18 - gr:mice sejsmiczne 
w obrftbie skorupy (wg A. Gutercha i in!', 1975); 19 - kierunki przemieszczen wzdhuz dyslokacji; 20 --
kienmki hipotetycznych przemieszczen substratu podskorupowego; 21 - Jdenmki przemieszczen w stosun-
11m do powierzdmi przekroju: + - w stron~ obserwatora, - --- od obserwatoraj 22 - numeracja struktur 
tektonkznych opisanych w tekscie; USS - uskok sr6dsudecki; SUB uskok sudecki brzeiny; NPS --
nasunilftcieprzedsudeckie; usa --- uskok srodkowej Odry; USL- uskok slqsko-Iubuski; UDOL - system 
uskok6w Dolska; A -- blok sudecki; B - szew kolizycyjny srodkowej Odl)'; C - blok wielkopolski; D -
szew kolizycyjny wolsztynsko-leszczynski 



Fig. 3. The interpretational-conceptual section along the EU-3 transect - the subfluence model, one-stage version 
A - Sudetian Zone; B - Middle Odra metamorphicum; C - Wielkopolska Block; other explanations as in Fig. 2 
Przekr6j interpretacyjno-koncepcyjny wzdhJi transektu EU-3 - model subfluencyjny, jednopi~trowy 
A - strefa sudecka, B - metamorfik ~rodkowej Odry; C - blok wielkopolski; pozostale objasnienia jak na fig. 2 

UDOl 
I 
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documented on surface, it was decided that it correspond to similar vergence of large 
intracrustallistric structures. These dislocations - following nearly vertically in the 
upper part of the crust, where they correspond to the faults, separating the Karko
nosze-Izera Block (1), Kaczawa Unit (2) and Fore-Sudetic Block (3) - flatten 
successively downward. Some of them could disturb a course of the Moho surface, 
although many of them reach horizontal position in middle or lower levels ofthe crust. 
Strong shear deformations have taken place along the listric dislocations - such zones 
could be probably roots of granitoid intrusions, penetrating the upper parts of the 
crust in form of post-tectonic stiching plutons (the Karkonosze granites - 1a -:. and 
granites of the Strzegom - Sob6tka Massif - 3a - numbers on the transect line). 

During the Variscan movements the horizontal displacements of individual crustal 
blocks, separated by listric dislocations, have taken place. Regional Variscan stress 
field in Europe suggests that a dextral strike-slip (wrenching) movements have acted 
along NW-SE directed dislocations. The transect line crosses no less than two zones 
of such dextral regional displacements - the Intra-Sudetic Fault and dislocation zone 
of Middle Odra. 

The listric dislocations of northward vergence and varied deep range are probably 
developed also within the Variscan externides, northwards from the Middle' Odra 
metamorphic zone in the basement of the Fore-Sudetic Monocline (Nos 8 and 9 on 
Fig. 3). In this interpretation is unclear the position ofthe basic rocks complex between 
Odra and Rawicz, which occurrence at the base of the Carboniferous deposits of the 
monocline was documented with results of gravimetric modelling (A. Pepel et at, 
1989). The gravimetric model of T. Grabowska and M. Raczynska (1991), based on 
other assumptions, do not regard an occurrence here the masses of heavy rocks. 
Number oflistric dislocations in the externides zone (Rhenohercynian one) is difficult 
to define according actual data. In the upper part of the crust the reverse and normal 
faults, cutting partly also the platform cover of the monocline, could correspond to 
them. Relatively shallow position of the epimetamorphic complexes within the Leszno 
- Krotoszyn Elevation in the sub-Permian basement of the monocline is probably 
connected with their uplift along some major listric dislocation. 

THE SUBFLUENCE MODEL- TWO-STAGE VERSION 

This model assumes that most of the listric dislocations disapear within upper part 
of the crust, at the depth about 20 krn, in so caned supracrustal level of the crust (Fig. 
4). The horizontal discontinuites dominate in its lower, infracrustalleveL In discussed 
model the crustal deformation has two~stage character and it follows in other way 
within every level. Occurrence of horizontal discontinuities in lower parts of the Earth 
crust was documented with seismic investigations in many regions of the German 
Variscides (H. Murawski, 1981). Concentration of such discontinuities is noticed just 
above the Moho discontinuity, forming so called layered zone. Probably this zone 
accumulates horizontal intracrustal displacements. In upper, supracrustal level ofthe 
crust these displacements had equivalents in zones of shear deformations, located 
along planes of listric faults, and in the nearsurface zone (up to depth of 5 km) - in 
form of overthrusts and folds. 



Fig. 4. The interpretational-oonceptual section along the EU-3 transect - the subfluenre model, two-stage version 
I - supracrustal level; II - infracrustallevel; others explanations as in Fig. 2 
Przekr6j interpretacyjno-konc~pcyjny wzdlui transektu EU-3 - model subfluencyjny, dwupi~trowy 
I - pi~tro suprakrustalne; II - pi~tro infrakrustaine; pozostale objasnienia jak na fig. 2 
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The described model assumes, according to idea of H. J. Behr (1978) generally 
southward movement of the substratum, under the Bohemian Massif. Regional struc
ture of whole tectogene indicates such direction. All main subfluence zones within the 
supracrustal level have northern vergency - they are inclined to south. Only in the 
Sudetian Zone, in upper parts of the cr~st, geological data can prove an inversion of 
inclination of these dislocations. In presented model the sure Variscan deformation 
has taken place in upper part of the crust (up to the depth of 20 km) and it was a 
reaction of its more rigid parts for quasi-plastic deformation of the lower crust. Along 
surfaces ofthe listric faults the rock complexes of deep origin have been uplifted (Nos 
4 and 6 on Fig. 4) as well as some mesozonal and epizonal metamorphic complexes 
(for instance: the Middle Odra metamorphic block - 5 - and metamorphicum of the 
Leszno - Krotoszyn Elevation - 8). 

The lensoidal transitional zone (No 10 on Fig. 4) of densities and seismic wave 
velocities medial between values typical for lower crust and for upper mantle, is 
probably the well developed "layered complex", along which the horizontal move
ments have acted. Its existence under the Rhenohercynian segment of tectogene and 
its lack under the Sudetian Zone could indicate the different arrangement of the 
Variscan deformation. In the Rhenohercynian segment are more horizontal disconti
nuities on various levels and the listric deformations are more frequent. In the· 
Sudetian Zone the main plane of the horizontal displacement comes deeper, probably 
under the Moho surface. Deformations within the crust are more rigid, the intracrustal 
shear plane are no so frequent but probably more expressed. They could be marked 
by the root parts of the granitoid stiching plutons. 

FINAL REMARKS (CONCLUSIONS) 

All three presented here interpretational-conceptual sections are hypothetical 
models. Particulary lack of seismic data about structure of the deep parts of the crust, 
few informations about the discontinuity planes and unsure character of gravimetric 
modelling make all such interpretations very difficult. Also data, sensu stricto geologi
cal, coming from the uppermost parts of the crust, are highly unsure and based on 
indirect informations. 

It is undoubtful that the Variscan tectogene consists of individual crust blocks, 
divided by the tectonical sutures, along which the mutual block displacements acted 
in vertical (listric faults) and horizontal (strike-slip faults) planes. These blocks, being 
recently in contact with each other on the same intersection level, have different 
lithostratigraphic profiles, grade of metamorphism and often different type of internal 
tectonics. Examples of such blocks with various geological evolution are the Karko
nosze-Izera Block (1), the Kaczawa Block (2) and the Middle Odra metamorphic block 
(5). Also the Fore-Sudetic Block (3) showed, beginning from Upper Devonian-Lower 
Carboniferous, different geological evolution in relation to areas surrounding it from 
Sand N. Regarding the mutual relations of the blocks, belonging to the Variscan 
tectogene of south-western Poland and their evolution the subfluence models explain 
better observed features than the plate-COllision one. 
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Recognition of the deep tectonic relations within the Earth crust of the Polish 
Variscides requires extensive geological and geophysical studies, among which also 
modern seismic (seismic tomography) and magnetotelluric investigations as well as 
surficial structural analysis (kinematic) of Variscan complexes. 

The elaborated alternative sections could give an assumption for discussion, 
directing further investigations. 

Translated by Grzegorz Czapowski 
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Stefan CWOJDZINSKI 

HIPOTETYCZNA STRUKTURA SKORUPY ZIEMSKIEJ W ARYSCYDOW 
POLSKI POLUDNIOWO-ZACHODNIEJ 

- MODELE ALTERNATYWNE DLA TRANSEKTU EU-3 

Streszczenie 

przekroje koncepcyjne przez skorup<t ziemskq wzdluz transektu Eu-3 (dawniej VII prom mi<tdzynaro
dowy) dla waryscyjskiego odcinka promu zostaly skonstruowane na podstawie powierzchniowych danych 
geologicznych (dla Sudet6w i bloku przedsudeckiego), danych z otwor6w wiertniczych (dla monokliny 
przedsudeckiej) oraz rezultat6w badan geofizycznych, w tym rzadkich danych sejsmicznych. Wykorzystane 
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zostaly takie r6ine wersje modelowan grawimetrycznych wzdlui linii transektu opracowane przez A. Pepela 
i in. (1989), T. Grabowsk'!, M. Raczynsk,! (1991) oraz C. Kr6likowskiego, A. Grobelnego (1991). Modelem 
wyjsciowym dla nowej intepretacji geologicznej byl przekr6j geologiczny dla vn profilu mittdzynarodowego 
opracowanyw 1975 r. przez W. Pozaryskiego. 

Geotransekt EU-3 w ramach polskiego fragmentu Waryscyd6w przecina kilka blok6w tektonicznych 0 

r6inej mi,!iszosci skorupy i prawdopodobnie r6inej strukturze wewntttrznej (fig. 1). SW czttse przekroju 
naleiy do struktury sudeckiej stanowi'!cej wschodnie przedluienie strefy saksonsko-turyngskiej w znaczeniu 
F. Kossmata (1927). Struktura sudecka podzielona na horst Sudet6w i obnizony uskokowo blok przedsudecki 
tworzywewntttrzn,! czttse tektogenu waryscyjskiego (internidywg W. Pozaryskiego, 1975). Zewntttrzna CZttsC 
tektogenu jest reprezentowana przez blok wielkopolski lez'!cy w obrttbie strefy rensko-~ercynskiej. Prewa
ryscyjskie i waryscyjskie podloie jest tu znane jedynie z wiercen i podsciela pokrywtt platformow'! monokliny 
przedsudeckiej zbudowan,! z utwor6w permo-mezozoicznych. 

Wazn,! roltt na opracowanym odcinku transektu EU-3 wydaje sitt odgrywae blok metamorfiku srodkowej 
Odry (mezozonalny) otulony od poludnia i p61nocy przez masy skat zasadowych i ultrazasadowych stroma 
zapadaj,!ce pod blok gnejsowy. 0 takiej ich pozycji swiadcz,! wyniki badan geologicznych i geofizycznych. Na 
mozliwose wystttpowania mas cittikich skat zasadowych (metabazalty?) w podlozu sfaldowanych utwor6w 
karbonu monokliny przedsudeckiej wskazuj'! niekt6re wyniki modelowan grawimetrycznych. 

Reasumuj'!c, strefa srodkowej Odry ma charakter szwu tektonicznego 0 wachlarzowatej strukturze 
wewntttrznej z mezozonalnym blokiem gnejsowym posrodku. St,!d rozchodzila sitt fala deformacji waryscyj
skich z wergencj,! p61nocn,! ku N (externidy) i wergencj,! poludniow,! ku S, w kierunku masywu czeskiego 
(internidy). W zaleznosci od przyjtttego modelu budowy skorupy ziemskiej zanurzaj'!ce sitt w gl,!b szwy 
tektoniczne mog,! bye interpretowane b,!dt to jako szwy kolizyjne (w modelu tektoniczno-plytowym - fig. 
2), b,!dt tezjako granice subfluencyjne (modele subfluencyjne, fig. 3 i 4). W tym ostatnim wypadku uznano, 
ze dyslokacje subfluencyjne mog'! przecinae cal,! skoruptt naruszajl:!c miejscami powierzchnitt Moho (model 
subfluencyjny - jednopitttrowy, fig. 3) lub tez wygasae na granicy dolnej i g6rnej skorupy (model subfluen
cyjny - dwupitttrowy, fig. 4). W obu wypadkach s'!. to dyslokacje Iistryczne, odpowiadaj,!ce znanym z 
powierzchni dyslokacjom, takim jak sudecki uskok brzeiny, uskok sr6dsudecki, nasunittcie przedsudeckie, 
uskok sl,!sko-lubuski itd., wyplaszczaj'!ce sitt stopniowow gl,!b skorupy. Modele subfluencyjne oparte zostaly 
na koncepcji K. Webera (1978) i H. J. Behra (1978) opracowanej dla Waryscyd6w Niemiec. 

Wszystkie trzy przedstawione przekroje interpretacyjno-koncepcyjne sl:! modelami hipotetycznymi. 
Wszelkie interpretacje wglttbne s'l bardzo trudne z uwagi na brak danych sejsmicznych, zwlaszcza refleksyj
nych, oraz niepewny charakter modelowania grawimetrycznego. Takie informacje sensu stricto geologiczne 
pochodzl:!ce'z najwyzszych partii skorupy s'l w znacznym stopniu niepewne i oparte na posrednich danych. 
Nie ulega natomiast wl:!tpliwosci, ze tektogen waryscyjski sklada sitt z r6znych blok6w skorupowych rozdzie
lanych przez szwy tektoniczne, wzdluz kt6rych zachodzily wzajemne przemieszczenia blok6w zar6wno 
pionowe,jak i poziome. Bloki te kontaktuj'lcedzis zesob'! w tym samym poziomie intersekcyjnym reprezen
tuj'l odmienne profile litostratygraficzne, r6zny stopien metamorfizmu i styl tektoniki wewntttrznej. 
Odpowiedt na pytanie,jakajest rzeczywista struktura skorupyw pasie polskich Waryscyd6w i kt6ryz modeli 
jest jej najblizszy, mogl:! dae jedynie nowe programy badawcze oparte na nowoczesnej metodyce sejsmicznych 
badan refleksyjnych, badan p61 potencjalnych oraz tektoniczno-strukturalnych. Z tego punktu widzenia 
niezbttdny jest udzial Polski w programie badawczym Europrobe. 


