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lozcf OBERC 

The role of longitudinal dislocation zones and strike-slip 
transversal deep fracture of Silesia-Lubusza (Hamburg -

Krakow) in formation of main zone of meridional folds 
on Silesia and Moravia areas 

The East-Moldanubian Line passes from the Silcsia-Lubusza deep fracture nearby Wroclaw in southward 
direction along eastern margin of the Gory Sowie Block. middle part of the Bardo structure, lhe basement 
of the Upper Nysa Klodzka Graben toward the Moldanubian Overthrust, fanning its southern part. On 
Lower Silcsia it separates two tectonic zones with different fold directions. On western side the folds are of 
Cadomian, Caledonian and Sudetic age and they have primary directions WNW-ESE. On eastern side 
direclions of fold structures are from NNE-SSW to N-S and these folds have originated during the 
Cadomian, Old Variscan and Asturian phases. The zone of meridional folds is about 140 km wide and it 
extents up to the Orlova Overthrust of Asturian age on Upper Silesia. Except of western limb of the Sternberk 
- Homi Benewv stacking the tectonic transport within meridional folds was eastward directed., Eastward 
from the Orlova Overthrust the tectonics of platfonn-type prevails and the folds have directions nearing the 
parallel one. In their basement occurs the Precambrian massif, covered with the platform deposits of 
Cambrian and Devonian age, underlaying the Carboniferous series. The zone of meridional folds has 
developed due to eastward phase displacement of structure on western side of the Moldanubian Line toward 
the Upper Silesian Massif, being resistance mass that time. The style of structure of mentioned folds confinns 
an opinion that the basin width in which the rock series have been deposited was no less than twice larger 
than the width of fold bundle. The meridional folds are culled from north with perpendicular to them the 
Silesia-Lubusza deep fracture, being part of the Hamburg - KrakOw deep fracture. On its northern side 
the folds of Gory Kruszcowe Phase, with northern vergence, are composed of rocks of Late Precambrian, 
Cambrian, Devonian and Carboniferous. They prolong eastward into the bundle of Krakow folds. Mentioned 
folds have directions: WNW-ESE or W-E. the same as folds placed westward from the East-Moldanubian 
Line and eastward from Orlova Overthrust. The whole structure is covered with deposits of mainly Mesozoic 
and Neogene age. lbe Silesian-Lubus~ deep fracture is of stricke-slip type. Its southern side was folded 
eastward. The amplitude of horizontal displacements increases toward WNW. Its northern side has been 
unfolded during stricke-slip movement. From the south is attached to this deep fracture the Silesia-Moravia 
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zone of Va-riscidcs, being the eastern part of main zone of meridional folds. Between it and the Silesia-Lu
busza deep fracture locates the Upper Silesian Massif. 

INTRODUCTION 

Deep fractures and great faults are often difficult to distinguish in situation of 
insufficient seismic data. They play important role in geological structure of Lower 
Silcsia. Part of them was known as faults from the heginning of geological studies of 
this area. Some great dislocations, as for instance the Middle Odra Fault, covered with 
younger deposits, were found due to seismic studies or drillings (F. Berger, 1932). 

It was documented that such dislocations hevc separated the higher order units of 
different type of structure and folding age. Along the prolongations of larger faults 
occur sometimes the slipped faults, playing other role and it caused they were signed 
with other names. The examples of them are the clements of so-called the Main 
Sudetic Dislocation (J. Oherc, 1964, 199Ib). TillS fault is longitudinal in general. The 
units, crossed by such fault, also participate in structure of downthrown side but under 
the Earth surface. 

The great diagonal or transverse faults - deep fractures - reaching down up to 
the Moho surface have so distinct amplitude of relative displacemnt of fault sides that 
the unit, crossed by therp, is completely or nearly completely damaged by erosion on 
uplifted side. Such conditions characterize the Variscan component of the Marginal 
Sudetic Fault. On the uplifted, during this period and later, side of this fault have heen 
eroded rock series of the Bardo and Swiebodzice tectonic structures (1. Oberc, 1967). 
But erosion has been so shallow that on the same fault side could preserved also other 
Variscan units: on west - the folds of Fore-Sudetic part of the Gory Kaczawskie 
structure, on east - the units of Hruby Jesenik, located northward from the Belsko 
Fault, the equivalent of the Marginal Sudetic Fault. 

The presented work discusses such deep fractures and faults, on both sides of which 
occur fold structures, most often of various age but located one to another at nearly 
right angle. In that situations is impossible a prolongation of units from one side of 
deep fracture (fault) into opposite one. 

Such role play the three, active during Variscan age, deep fractures (the faults in 
parts): 

- the Niemcza deep fracture, prolonging southward across the Bardo structure 
and the Upper Nysa Klodzka Grahen into the zone of large overthrusts and disloca
tions on the margin of the Moravian Moldanubicum; its intersection is here discussed 
as the East-Moldanubian Line; 

- the Orlova Overthrust on Upper Silcsia, which from the depth of about 6 km 
(see lower) under the Upper Carboniferous acts as typical deep fracture; 

- the Silesia-Lubusza fragment (J. Oherc, 1972) of the Hamburg - Krakow deep 
fracture (yV. Brochwicz-LewiIiski et aI., 1983). 

The first two mentioned dislocations, of meridional orientations in general, limit 
from west and east the 140 km wide zone of meridional folds . This zone is closed from 
north (J. Obcrc, 1980b) with the fragment of the Silesia-Lubusza Dislocation. This 
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zone is not bounded from south by Variscan dislocation but it disappears under units 
of the Carpathian tectogene. 

Here will be omitted the probletns of magmatism and intrusions because despite 
of their occurrence on studied area they are not significant for main discussed ideas. 

MAIN FOLD DIRECTIONS IN THE WEST AND MIDDLE SUDETES 

According to author·s proposals (I. Oberc, 1991a) along the eastern margin of the 
Gory Sowie Moldanubicum and far to south, across the Bardo structure and along the 
Upper Nysa Klodzka Graben continues an important tectonic boundary. It separates 
two blocks of lithosphere - western Klodzko- Gory Sowie Block and eastern -
East-Sudetic Block (1. Oberc, 1987b). This boundary prolongs onto the Moravia area 
along eastern margin of local Moldanubicum, corresponding to the Moldanubian 
Overthrust. For such boundary, beginning near Wroclaw, author proposes the name 
East-Moldanubian Line. Its southern part forlllS the Moldanubian Overthrust. East
ward from this line, except of finer detached blocks in the Niemcza Zone, are no 
remains of Moldanubicum. The discussed line is discontinuous on these parts, where 
intrusions and perpendicular tectonic transport displaced its fragments. Such situ
ation occurs for instance on the prolongation of end of the G6ryOrlickie metamor
phi cum (Busin Fault) and within zone of the Cretaceous and metamorphicum of 
Letovice. 

TI,e East-Moldanubian Line divides the Middle Sudetes and their foreland part, 
regared in similar way as have described them E. Bederke (1929) and H. Teisseyre (H. 
Teisseyre et aI., 1957), into two parts, differing with fold directions (and with directions 
of recrystallization lineation); in western part dominate WNW-ESE directions, in 
eastern one - SW-NE to meridional directions. Basing on these data I . Oberc 
(1991a) has divided the Middle Sudetes into two parts: western part - Middle Sudetes 
sensu stricto, eastern one - Middle-Eastern Sudetes. 

The characteristic fold directions for Western and Middle Sudetes (sensu stricto) 
are from paraUcl up to NW - SE directions; the last ones arc more common in eastern 
part of studied area. In the Gory Bystrzyckie Mts. the recrystallization lineation 
changes its orientation on meridional one. Distinct differences from that pattern occur 
in the Cadomian epimetamorphic tectonic structure of Imbramowice, located north
ward from the Gory Sowie Block (1. Oberc, 1972), where this lineation characterizes 
with SW-NE orientation. 

Typical for discussed area primary (non reoriented) fold directions have been 
preserved in units of various age during several following one after another tecto
geneses: 

- Moldanubian one (the Gory Sowie Block); later transformation has caused, 
particulary in northern part, the reorientation of recrystallization lineation and re
lated folds; 

- Cadomian one: the Karkonosze-Gory Izcrskie Block, Gory Bystrzyckic Mts. 
and mentioned earlier structure of Imbratnowice; 
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Fig. 1. Position of the main zone of meridional folds on Silesia and Moravia areas 

1 - Upper Silesian Coal Basin; 2 - the East-Moldanubian Line; 3 - Silesia-Lubusza fracture (Hamburg 
- Krakow); 4 - main faults; 5 - pre-granitoid fault of Strzegom; 6 - overthrusts; 7 - the Moldanubian 
recrystallization lineation; 8 - lineation in the Nicmc7...a Zone; 9 - Caledonian recrystallization lineation; 
10 - rccrysla1li7Jltion lineation within the Imbramowice metamorphic massif; 11 - Cadomian and Early 
Variscan (coaxial) lineation; 12 - axes of Variscan folds (a scheme); 13 - fold axes of Sudetic Phase; 14 
- fold axes oflhe Gory Kruszcowe Phase; 15 - anticline axes DC Asturian age; 16 - main syncline axes of 
Asturian age; 17 - strike-slip transport: a - of Early Variscan and Asturian phases, b ,- of the Gory 
Kruszcowe Phasc; bS - the Gory Sowie Block; ByO - Gory Bystrzyckic and Gory Orlickie metamorphic 
massifs; D - tectonic window of Dyje; IEM - East·Moldanubian Linc; N - Niemcza Zone; nR - Ramzova 
Overthrust; sS - Swicbodzice structure; nK - overthrust of Carpathian Flysch; nM - Michalkowicc 
Overthrust; nO - Orlova Overthrust; rSL - Silesia-Lubusza deep fracture; S - tectonic window of 
Svratka; SBZ - Snieinik. Gory Bialskie and Gory Zlote metamorphic massifs; SE - internal zone of 
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- Caledonian one: structure of Paleozoic series of Karkonosze (O-S, D I 7), the 
Klodzko structure (0-DI7); 

- Nassau one: the Swiebodzice structure D3-CI Gatt. (H. Teisseyre, 1968); 
- Sudetic one - the Bardo structure (O-Cl' in its middle part strongly trans-

formed during the Asturian Phase), the G6ry Kaczawskie structure (Cm-Cl). 

MAIN FEATURES OF THE STRUCTURE OF EASTERN PART 
OF UPPER SILESIA 

The meridional (NNE-SSW) Orlova Overthrust with eastern vergency separates 
two types of structure of the Uppcr Carboniferous formation. The eastenl part of 
Upper Silesia has platform-type structure, with frequent faults. In western part occur 
numerous folds of medium-type, parallel to the Orlova Overthrust. The influences of 
this part are visible also in eastern one; short folds with NNE-SSW orientation arc 
rarely noticed there, especially in central part of it. Considerable area of Upper Silesia 
is covered with marine deposits of Miocene age (from the Carpathian Foredeep). The 
southern part of Upper Silesia togelher with this cover hides under the overthrust of 
the Carpathian Flysch. Lately the most valuable synthese of tectonics of Upper Silesia 
was presented by A. Kotas (1985). 

The boundaries of Upper Silesia, except of south-western part, have a fossil 
character. The Upper Silesian Coal Basin has - in general - a shape of trapezium, 

Eastem Sudetes; sB - Bardo structure; sK - Klodzko structure; mI - Imbramowice melamorphic massif; 
sRHK - Rhenohercynian-Krakow Zone; usb - Marginal Sudetic Fault; uB - BuSin Fault; sKc - Gory 
Kaczawskie structure; uSt - Slrzegom Fault; wN - Wzg6rza Niemczariskie metamorphic massif; wS -
Wzgorza Strzeliilskie metamorphic massif; msO - Middle Odra metamorphic massif; zSE - extemal zone 
of Eastern Sudctes; gnp - Main Fore-Sudetic Overthrust; rN - Upper Nysa Klodzka Graben; ~B - axis 
of the Sierberk - Horni Ben~ov Elevation; nwA - overthrust of beds from the Andelska Hora 

Pozycja glownej strefy faldow poludnikowych na Slqsku i Morawach 

1 - Gomoslqskic Zagl~bie W~glowe; 2 - Iinia wschodniomo ldanubska; 3 - rozlam slllSko-lubuski 
(Hamburg - Krakow); 4 - glowne uskoki; 5 - uskok przcdgranitowy Strzegomja; 6 - nasuni~cia: 7 -
lineacja rekrystalizacyjna moldanubska; 8 - lineacja w strefie NicmczYi 9 - lineacja rckrystalizacyjna 
kaledOli ska; 10 - lineacja rekrystalizacyjna w metamorfil..-u Imbramo'W'ic; 11 - lineacja kadomska i 
starowaryscyjska (koaksjalna); 12 - osie faldow waryscyjskich (schemat); 13 - osie faldow fuy sudeckiej; 
14 - osie faldow fazy Gor Kruszcowych; 15 - osie antyklin asturyjskich; 16 - osie glownych synklin 
asturyjskichj 17 - transport przesuwczy: a - fazy starowaryscyjskiej i asturyjskiej. b - fazy Gor Kruszco
wych; bS - blok sowiogorski; ByO - metamorfik Gor Bystrzyckich i Gor Orlickich; D - okno dyjskie; 
IEM - linia wschodniomoldanubska; N - strefa Niemczy; nR - nasuni~ie ramzowskie; s5 - struktura 
5wiebodzicj nK - nasun.i~cie fUszu karpackiego; nM - nasunitycie michalkowickie; nO - nasunifcie 
orlowskie; rSL - rozJam s l~ko-Iubuski; S - okno svrateckie; SBZ - metamorfik 5nieinika, Gor Bialskich. 
Gor Zlotych; SE - wewoptrzna strefa Sudetow Wschodnich: sB - struktura bardzka; sK - struktura 
klodzka; mI - metamorfik Imbramowic; sRHK - strcfa reno-hercyiisko-krakowska; usb - uskok sudccki 
brzeiny; uS - uskok buszyilski; sKc - struktura Gor Kaczawskich; uSt - uskok StrL.egomia; wN -
metamorfik Wzgo rzNiemczanskich; wS - metamorfik Wzgarz Strzeliilskich; msO - metamorfik 5rodko
wej Odry; zSE - zcwn~trlna strefa Sudetow Wschodnich; gnp - glowne nasuni~ie przedsudcckie; rN -
row Gomej Nysy Klodzkiej; SB - oS spiytrLcrua Sterbcrk - Homi BeneWv; nwA - nasuni~ie warstw z 
Andelskiej Hory 
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narrowing northward. Both ends of its base (eastern and western) are bend southward 
(more detaily - to SE and SW). Between them, along southern boundary of Uppcr 
Silesia, the both stages of the platform build the broad arc, convex northward, which 
closes there an anticline, inclined in this direction. Such situation indicates that the 
synclinorium of Upper Silcsia divides southward for two synclinal zones, receding one 
from another in this direction and separated (here by mentioned broad anticline. 

The tectonics of platform-type of eastern part of Upper Silcsia rcsults from an 
occurrence of rigid Precambrian basement. It is covered with horizontally lying 
deposits of the Lower Cambrian (A. Kotas, 1973) and Devonian. According to many 
authors (see - A. Kotas, 1985; A. Dudek, 1980) it could be a fragment of described 
by K. Zapletal (1933) Brunnia structure. Its Uppcr Silesian part is distinguished as the 
Upper Silesian Massif. This massif is dividcd by parallcl dislocations for smallcr blocks 
(A. Kotas, 1985). In deposits of the Carboniferous of eastern part of Uppcr Silcsia 
several anticlines with nearly parallel orientation have developed. Their axes arc 
obliquely cutted by north-eastern margin of Upper Silesia (the Silesia-Lubusza 
Fault). 

FOLD DIRECTIONS IN NORTHERN PART OF LOWER SILESIA, 
OPOLIAN SILESIA AND UPPER SILESIA 

Between Gubin and Wroclaw occurs narrow, known from numerous boreholes, 
fossil belt of the Cadomian, mesozonal mctamorphicum, intruded with the Variscan 
granitoids. It is the Middle Odra crystalline massif, being the eastern prolongation of 
the Middle German crystalline zone. This massif is covered in SW part with the 
Tertiary deposits, under cover of whlch it is overtluusted on the Gory Kaczawskie 
structure along Main Fore-Sudetic Overthrust (J. Obcrc, 1972). In north-eastern part 
lay on it the Pernlian deposits of the Fore-Sudetic Monocline. The Middle Odta 
crystalline massif seems to end on the prolongation of the Niemcza Zone, it means -
eastward from the East-Moldanubian Line. On cast of this line hitherto arc undelill..i
ted the dislocations, framing· from both sides described massif; they probably join 
together within system of the SiIesia-Lubusza deep fracture. This area has unsufficicnt 
borehole data, the wells are located there more sparsely than on the arca of coppcr 
orcs. Farther eastward the tectonic role of the Middle Odra metamorphicum in 
relation to occcuring on north-cast of it the Variscan folds (of the Rhenohcrcynian
Krakow Zone) seems to play the northern prolongation of the mctamorphicum of 
eastern part of the Fore-Sudetic Block. Northern part of Variscides was studied earlicr 
by J. Dvorak and E. Paproth (1979). 

According to author's opinions (J. Oberc, 1984, 1987b) the Middle Odra crystalline 
massif is a intramountain massif, separating two branches of Variscides: internal-arc 
one (inside convex northward arc of Middle German and Middle Odra crystalline 
massifs). Inside of this arc occurs also the Fore-Sudetic part of the Gory Kaczawskie 
structure with southern vergence. The northern part of Variscides consists of folds 
with vergency directed ou tside the arc of the Middle German and Middle Odra 
crystalline massifs (external-arc zone). Such vergency have the folds of Harz (H. 
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Wachcndorf, 1986) and folds of Krakow fold bundle (S. Bukowy, 1984). Toward 
south-east the external-arc zone prolongs into the bundle of Krakow folds. From the 
south contacts with described area the zone of Silesia-Moravia folds of Variscan age. 
For whole external-arc Variscides the author proposed (J. Oberc, 1977) name: the 
Rhenohercynian-Moravian-Krak6w Zone. This zone has origined during several 
Upper Carboniferous phases. Between the Krakow and Silesia-Moravia fold bundles 
locates the Upper Silesian Massif. 

The southern part of Polish section of external-arc zone of Variscides, known from 
numerous boreholes for copper orcs, oil and gas, was described by J. Oberc (1977, 
1990) and K. Wierzchowska-Kiculowa (1984, 1990). 

The external-arc zone of Variscides consists of folded two structural stages~ separ
ated by discordance surface, obliterated during the Carboniferous foldings. Stresses 
have been directed from south-west, from the Middle Odra metamorphicum and from 
mentioned above crystalline massifs of eastern part of the Fore-Sudetic Block, par
ticulary of its northern prolongation. 

Within cores of mostly eroded anticlines occur the lower structural stages of 
discussed structure. They arc fyllitcs with quartzites intercalations. After H. Krawezyfi.
ska-Grocholska and W. Grocholski (1977) this formation is younger than the Pro
terozoic but older than the Devonian deposits. Author named it as the beds from 
Swi~cieehowa and regarded it as an equivalent of similary developed beds on Malo
polska area (J. Oberc, 1972). 

The upper structural stage of Variscides of northern part of Silesia consists o£ 
known for a long time deposits from Dybnik and Siewierz and of deep-marine 
sediments of Upper Devonian, documented by M. Chorowska in 1979 on the area, 
located close 10 western state boundary. It seems the older Devonian units occur there 
also. Upper stratigraphic units of discussed structural stage ate represented by the 
Lower Carboniferous- Namurian flysch and on the Wielkopolska area arc known the 
units of Upper Carboniferous. 

The most important elevated anticlinal zones of described areas~ studied by S. 
Bukowy (1984), J. Tnepierczynski (1987) and J. Obere (1990), occur in vicinity of 
D~bnik and Siewierz, within anticline passing through Cieszow and Bielawy but mainly 
within the Krotoszyn - Wolsztyn zone, continuing toward NW. 

ZONE OF MERIDIONAL FOLDS BETWEEN NORTHERN SECTION OF 
THE EAST-MOLDANUBIAN LINE AND THE ORLOVA OVERTHRUST 

Between the northern section of the East-Moldanubian Line and the Orlova 
Overthrust occurs 140 km wide zone of folds of meridional or similar orientation. It 
length on the Earth surface, along the East-Moldanubian Line, is about 700 km but 
along the Orlova Overthrust - about 120 km. This difference is resulted from 
extension toward NE of the Carpathian tectogene, under which declines the zone of 
meridional folds. Details of its structure under the tectogene arc unknown. The 
structure of southern Moravian section of this zone (Moravikum) will not be discussed 
here. 



8 

az:J 
~ 
l:!:.::..::J 2 

3 
4 

"T"T""T"T 5 
6 

7 

B 

9 
~10 

- .... - 11 
-+- 12 = 13 

ml 

Jazef Oberc 

, , 
!.,,' 
I/"! 

1 ' 
I ' I 1 

I I . : 
I 



The role of longitudinal dislocation zones ... 9 

The crystalline massif of zone of meridional folds has been studicd by A. Dudek 
(1980), who named it as Bruno-Vistulicum. Both tenns have been already used by 
other authors in various way. A. Dudek (I. c.) has investigated crystalline rock series. 
Because the significant part of zone of meridional folds is composed of sedimentary 
rocks, only locally slightly metamorphosed, the term proposed by A. Dudek will not 
be applied and here will be discussed only the features and development of tectonics 
on this area. 

The most complete cross-section of zone of meridional folds is placed between the 
Upper Nysa K!odzka Graben and the Upper Silesian Coal Basin. It crosses southern 
part of the SnieZnik metamorphicum and both domes of Cadomian gneisses of Hruby 
Jesenik, separated from themselves and from east by zones of less metamorphosed 
deposits of Older Devonian, accumulated discordantly on the gneiss basement. During 
the Old Variscan Phase the rocks of these stages have been refolded and the foldings 
in discussed zone was intensive. One of overthrusts on that area (the Ramzova 
Overthrust) has the amplitude of horizontal displacement of about 20 km (J. Oberc, 
1967, 1968). There were overthrusted amphibolites, gneisses and mica schists of series 
of Stare Mesto over the Devonian beds from Branna. 

Eastward from the last one in this direction the zone of the Devonian from Vrbno 
occur the early Variscan flysch deposits, in westem part slightly transformed. These 
arc the beds from Andelska Hora. The core of structure is anticlinal stacking named 
the Sterberk - Horni BeneSov Zone. Complications of core part of this unit involved 
that R. Kettner (1956) has appreciated it as a Klippen Zone but this opinion has not 

Fig. 2. Position of the East-Moldanubian Line on the Fore-Sudetic Block and in the Sudetes 

1 - granitoids of Klodzko-Zloty Stok (KZ) and of Nicmcza Zone (sN): 2 - zone of intense transverse 
rebuilding of Bardo structure (sB); 3 - the East-Moldanubian Line; 4 - major dislocations; 5 - Ramzova 
Overthrust (oR); 6 - course scheme of metamorphic lineation and of axes of Moldanubian folds 'Within 
the Gory Sowie gncisses (not rebuilded): 7 - metamorphic lineation within Cadomian series; 8 - lineation 
of Caledonian agc; 9 - lineation of Cadomian and Early Variscan (coaxial) age~ 10 - lineation within 
Niemcza Zooe; 11 - fold axes of Nassau Phase; 12 - axes of folds and lineations of Sudetic Phase (a 
scheme); 13 - tectonic transport: bS - Gory Sowie Block, GB - Gory Bystnyckie Mis., C, - Carbonife
rous of Gory Sowie (Lower Carboniferous); kSKBZ - crystalline massifs of 5nieinik, Krowiarki, Gory 
Bialskie aod Gory Zlotc; mI - Imbramowice metamorphic massif: rN - Upper Nysa Klodzka Graben~ sBr 
- Branna Zone; sK - Klodzko structure; sKc - Gory Kaczawskie structure; sS - 5wiebodzice structure; 
usb - Marginal Sudetic Fault; uSt - Strzegom Fault; WN - Wzgorza Niemczanskie metamorphic massif; 
WS - Wzgorza Strzeliriskie metamorphic massif; uS - B~in Fault 

Pnebieg linii wschodniomoldanubskicj na bloku przedsudeckim i w Sudctach 
1 - granitoidy klodzko-zlotostockie (KZ) i strefy Niemczy (sN); 2 - strcfa silncj przebudowy poprzecmej 
struktury bardzkiej (sB); 3 - linia wschodniomoldanubska; 4 - wainiejsze dyslokacje; 5 - nasuni~cie 

ramzowskic (oR); 6 - schemat przebiegu lineacji metamorfic7Jlej i osi faldow moldanubskich w gncjsach 
sowiogorskich nieprzebudowanych; 7 - lineacja mclamorficll'la w seriach kadomskich; 8 - lineacja wieku 
kaledonskicgo; 9 - lineacja kadomska i starowaryscyjska (koaksjalna); 10 - lincacja w strcfie Nicmczy; 11 
- osie faldow fazy nassauskiej; 12 - osie faldow i lineacji fazy sucleckicj (schemat); 13 - transport 
tektoniczny; bS - blok sowiogorski: GS - Gory Bystnyckic: C, - karbon Gor Sowich (karbon dolny); 
kSKBZ - Jaystalinik 5nieinika, Krowiarck, Gor Bialskich, G6r Zlotych; mI - metamorfik 1mbramowic; 
rN - row Gomej Nysy Klodzkiej; sBr - strefa Brarmy: sK - struktura klodzka; sKc - struktura kaczawska; 
s5 - struktura 5wiebodzic: usb - uskok sudccki brzeiny; uSt - uskok Strzegomia; WN - metamorfik 
Wzgorz Nicmczanskich; WS - metamorfik Wzgorz Strzelinskich; uS - uskok buszyIiski 
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been confimlcd by next scientists. The western limb of the Stcrbcrk - Honli BcncSov 
stacking is inversely overthrown in this direction. Other uniLo:;;, located between the 
Upper Nysa Klodzka Graben and Upper Silcsia, were transported eastward. In tlus 
direction, eastward from the Stcrberk - Homi BeneSov Zone, occur in succession the 
younger but internally steeply folded units of the Lower Carboniferous flysch and the 
Upper Carboniferous deposits, thickness of which decreases eastward from 7000 to 
2500 m. The best recgonizcd, due to mining, is tectonics of Upper Carboniferous 
deposits up to Westphalian and several tens of steep fold were found there. 

The discussed earlier assemblage of tectonic structures forms a dcnsy mass in 
Sudetes. On the Fore-Sudetic Block (ahd further to cast), where folding structure 
appears from under the Neogene deposits in form of .. islands" of varied size, it is 
impossible to document an occurrence of equivalents of tectonic structures of Sudctes. 
It results from deeper, of about 2.5 Ion! the intersection level (1. Obcre, 1968), originad 
due to erosion, mainly during Mesozoic (H. Cloos, 1922). 

The section through these areas starts from west. The Gory Sowic Block borders 
with narrow Niemcza Zonc. framed with meridional dislocations, being many times 
the planes of strike-slip (parallel) and transversal (overthrusts and faults) movements. 
Within the lower structural stage of this unit occur fragments of neighbouring ones. 
rocks of which arc strOllgly mylonitized, There arc fragments of the Gory Sowie 
gneisses, of surrounding ophiolitic formation and intrusions of the Late Variscan 
granitoids, 111C upper stage consists of the Carhollifcrous deposits, noticed by H. 
Dziedzic and T. G6reeka (1965), primary sedimantary rocks nearby Brodzisz6w (H. 
Dziedzicowa, 1975) and, on northern part. of slighlly metamorphosed Silurian de
posits (L. Jamrozik, 1979) nearby Pustk6w Wilezkowieki. Deposits of upper stage of 
the Niemcza Zone scem to corrcsponu to rock series of the Bardo structure, partly 
metamorphosed due to deeper intersection level (1. Obere, 1987a). 

The Wzgorza Niemczaiiskie arc composed mainly of Cadomian two-micas schists, 
amphiboIitcs and quartz-feldspar schists, In the Wzgorza Strzcliitskic is visible the 
nappe structure (Older Devonian is refolded with gneisses and other mesozonal 
rocks). Both in western part of southern prome and in northern section far to cast arc 
noticed the equivalents of belt of two-micas schists. gneisses and amphiboIites of Stare 
Mesto, which form the Fore-Sudetic prolongation of the Ramzova Nappe. Its base is 
the Ramzova Overthrust (1. Obcre, 1 966a, 1968). Fragments of this nappe arc amphi
bolites from Chalupki, from Osina Mala and from boreholes Nied:iwiedZ IG I, 
Niedzwiedz IG 2 (1. Jerzmanski red., 1992) and amphibolites from old borehole in 
Lojowice. 

On area located far to cast the folding structure is covered. There are known only 
several small exposures of the Lower Carboniferous nearby Toszek and from rare 
there deep boreholes. On east occurs the Upper Carboniferous of western, folded zone 
of Upper Silesian Coal Basin. 

1 This value is calculated from geologicat data, Slip difference of Jhe Moho surface in Sudetes and on 
lhe Fore~Sudl!tic Block is estimated for 6 km (A, Gutcreh ci aI., 1975), 
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COl'telation of southern (Sudetic) and northern (Fore-Sudetic) profiles is difficult. 
Flat overthrusts in Sudetes and deep erosion of the Fore-Sudetic Block could cause 
that part of Fore-Sudetic units are other (deeper) than oncs l exposuring in Sudetes 
on surface. In Sudetes they are up till now not incised by erosion (nappe structure of 
Wzg6rza Strzelinskie). Both domes of Hruby Jesenik, lying under the Ramzow 
Overthrust, hitherto have not their equivalents on thc Fore-Sudetic Block. 

In general characteristics of structure of area between the East-Moldanubian Line 
and the Orlova Overthrust such features should be indicated: 

- meridional strikes of folds, slices and nappe overthrusts; 
- their eastern vergency except of western limb of the Sterberk - Honri BencSov 

stacking; 
- from course and features of structure of crystalline massifs of Wzgorza Niem

czariskie, Wzg6rza Strzelirlskie and of folds of westcrn part of the Uppcr Silcsian Coal 
Basin results an opinion that the meridional folds under Neogene cover but possibly 
under deposits of the Fore-Sudetic Monocline, could prolong up to the Silcsia-Lu
busza (Hamburg - Krakow) Dislocation; 

- large difficulties of correlation of cross-sections (Sudetic and Fore-Sudetic 
ones) results from differences of intersection level of both regions and from nat 
overthrusts, particulary in western zone; 

- structure of zone of meridional folds has developed in several phases l beginning 
earlier rather on west than on cast (displacement of basin axes to east); 

- occurrence of 11at large-scale ovcrthrusts on west l steep and numerous folds (so 
well visible in Upper Silcsia) and of distinct reversed displacements (western limb of 
the Sterberk - Horni Benesov stacking) indicates that actual width of main zone of 
meridional folds of Silesia, estimated for 140 km, is probably small part of primary 
width of sedimentary basins, from which have origincd folds l slices and nappes; the 
palinspastic shortening, although now could be difficult to more precise) is very 
apperciable. If coefficient of palinspastic shortening was estimated only for 50% (J. 
Oberc, 1980a) then this width have been calculated for about 300 km. 

LONGITUDINAL BOUNDARIES OF ZONE OF MERIDIONAL FOLDS 

THE EAST-MOLDANUBIAN LINE (FORE-SUDETIC AND SUDETIC SECTIONS) 

W roc! a w - Lag i e w n i k i S e g men t (northern prolongation of 
the Niemcza Zone). Necessity of distinguishing this prolongation results from dis
inctness of the East-Moldanubian Line on the Gory Sowie section and from regional 
situation of tectonic structures of higher order, described in this work. According to 
author (J. Oberc, 1987a, 1991a) the Silurian deposits from Pustk6w Wilczkowieki 
occur in the Niemcza Zone. On western side of this exposure the East-Moldanubian 
Line should be located. 

G 6 ry So wie Se gm en t. Just on thc first map of scale 1:100 000 (E. 
Beyrich ct aI., 1867) the eastern margin of the Gory Sowie gneisses has been distinctly 
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indicated. It is the Przystronie Dislocation (J. Obere, 1972). Its faulted character was 
documented on detail maps of E. Meister (1932) and L. Finckh (1928). E. Bedcrke 
(1931) has noticed nearby the Niemcza Zone a bending toward NE of nearly parallel 
strikes of foliations within the Gory Sowie gcneisses that indicates the sinistral that 
lime movement of the Gory Sowie Block to the south (Caledonian movements and 
Sudetic Phase - J. Oberc, 1991c). During formation of Cadomian, Early Variscan and 
Asturian folds, the pressure of the Gory Sowie Block has been directed perpcndiculary 
to dislocations, it means to the east (see above). In the Nicmcza Zone has taken place 
strong mylonitization (K. H. Schcumann, 1937). As it was mentioned above the 
East-Moldanubian Dislocation on the area of the Gory Sowie Block has been a way 
for Caledonian (c. Pin et aI., 1988) basites and Asturian granodiorites (.syenites" of 
Niemeza and of Zloty stok - sec above). 

Bar d 0 S e g men t . The equivalent of the East-Moldanubian Line on area 
of the Bardo structure CQuld be the western boundary of zone of meridional folds 
(Asturian ones), crossing pcrpcndieulary the folds of Sudetic Phase, with directions 
from WNW-ESE to W- E (1. Obere, 1972). The East-Moldanubian Line passes along 
two, slipped one from anothcr, sections: Mikolaj6w - Wilcza and Wojb6rzc -
Klodzko. On the second section has formed the Klodzko Overthrust, firstly described 
by E. Bederke (1929)2. The equivalent of the Niemeza Zone contains in Sudetes, 
beginning from the west, following units: 

- meridional folds of middle part of the Bardo structure, 
- folds of WNW- ESE orientation of eastem part of the Bardo structure, 
- the Klodzko-Zloty stok granitoid massif. 
Variabilities of occurrences of gran.itoids of the Nicmcza Zone and of Klodzko -

Zloty Stok resulted from decper erosion of thc Fore-Sudetic Block. This erosion has 
destroyed upper, broad parts of the Niemeza intrusions, remaining only rootcd forms 
of vein-type (1. Obere, 1987a, p. 175, Fig. D3). 

Segment of the Upper Nysa Klodzka Graben. His 
still not well known regarding the course of the East-Moldanubian Line. Structure 
style of the SnieZnik and Bystrzyea units is so different that despite of small width of 
the graben, separating both units. still was impossible to join them structurally in 
satisfactory way. It suggests a version of dislocation within the Cretaceous basement. 
Here the Moldanubian Line secms to be moved eastward along the under-Cretaceous 
strike-slip prolongation of the Busin Fault (1. Obere, 1980a), which ends the tectonic 
structures of internal zone of Eastern Sudetes. Significance of the Busin Dislocation 
seems to increase toward the Gory Bystrzyckie and the East-Moldanubian Line is 
moved along this dislocation. 

2 In the manuscript of work on tectonic styles of the Bardo structure author has presented the rust 
version. It documented the common lithological features of the Bardo structure and of upper stagc of 
structure of the Niemcza Zonc. The mentioned second version was supplemented with the problem of 
granitoids. Because granitoids of Zloty Stok due their petrographic similarities have been joined by E. 
Bederke (1927) with ones of the Nicmcza Zone, 1. Qbcrc (l987a) has found that they were cdlUlcctcd with 
one tectonic surface. 
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In northern part of the Upper Nysa Klodzka Graben the folds of Krowiarki are 
cutled by meridional dislocation of Krowiarki (I. Grocholska, A. Grocholski, 1958), 
which generation was finished after deposition of the Rotliegendes on the East-Mol
danubian Line. 

Concluding that the units of located westward from the East-Moldanubian Line 
the heterogenic Klodzko-G6ry Sowie Block (on which except of the Imbramowice 
Unit dominate directions WNW-ESE of non-transformed folds, perpendicular to fold 
directions in the Niemcza Zone and farther to east) have been during Cadomian, Early 
Variscan (K. Patleisky, 1929) and Asturian phases the folding mass for rock series, 
placed on eastern side of the East-Moldanubian Line, it means in East-Sudetic 
lithosphere block (1. Oberc, 1987b). During Asturian Phase the movements in the 
Klodzko-Gory Sowie Block have not changed directions of folds of eastern part of the 
Bardo structure, belonging just (the Niemcza Zone) to the East-Sudetic Block. 

THE ORLOVA OVERTHRUST 

The Orlova Overthrust has character of reverse fault CA. Kotas, 1985), inclined 
westward at middle angle. On its both sides changes only the style of structure within 
the sarue Upper Carboniferous formations. The overthrust plane at the depth of about 
6 km seems to join with western boundary of the Upper Silesian Massif, which acting 
as rigid basement has protected before folding the rock series of eastern part of tl,e 
Upper Silesian Coal Basin. It indicates that barely the surface limiting the Upper 
Silesian Mas..c;iffrom west, has features of deep fracture but the surface of the Orlova 
Overthrust is upward prolongation of this polyphase deep fracture. The intensive and 
steep folding of the rock series, mainly of Upper Carboniferous age, westward from 
the Orlova Overthrust (see upper) indicates that their basement, from which they arc 
probably detached, has different character than one on the east. 

SIGNIFICANCE AND CHARACTER 
OF THE SILESIA- LUBUSZA DEEP FRACTURE 

Phase advance of lithosphere blocks one to another: the Klodzko-Gory Sowie 
Block (with its western subsidiaries), including Middle Sudetes sensu stricto (1. Oberc, 
19910) to the Upper Silesian Block during Asturian andEatlyVariscan deformations, 
has caused deformations of Paleozoic series on west and their Cadomian basement 
(Hruby 1esenik, Strzelin). Folding intensity of the whole, 140 km wide, zone of 
meridional folds - that was erlier documented by author - indicates the significant 
shortening of palinspastic space. 

This shortening has reflected in movements along the Silesia-Lubusza deep frac
ture. The space northward from fracture was not shortened because the Rhenohercy
nian- Krakow folds, origined mainly during the Gory Kruszeowe Phase parallcl to 
fracture, are perpendicular to direction of strike-slip movement of southern side. The 
folds, located northward from fracture, have NW -SE direction. It means that here 
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exists strike-slip fault (deep fracture), whose only one side has been folded (1. Oberc, 
J980b). These movements are of sinistral character. Total amplitude of horizontal 
displacement has enlarged from the surroundings of Tarnowskie Gory toward Wro
claw (and farther to NW), from where advanced the folding mass. 

The Silesia-Moravia Zone, being the eastern part of zone of meridional folds, is 
not a branch of virgation as author supposed earlier (J. Oberc, J966b) but it ends, 
along its whole width, with transversal to it, northern side of the Silesia-Lubusza 
Dislocation. The Moravia- Krakow folds zone could not be joined in any way with the 
Gory Swi~tokrzyskie (Holy Cross Mts.), as supposed S. v. Bubnoff (1930) because the 
Asturian folding phase of this zone is younger than folding phases of Gory Swi~
tokrzyskie. 

Two main directions of compression, alternating in geological time in south 
-western Poland, result from position of zone of meridional folds and their relation 
to adjoining units. This idea has been proposed and developed by author for a long 
time (1. Oberc, 1957). In one of earlier works (1987 b) author has accepted the reason 
of folding within zone of northern margin of the Bohemian Massif was gravitational 
movement of lithosphere blocks along the asthenosphere surface due to expansion of 
the Earth. This theory author (1. Oberc, 1987b, p. 297) named subduetionless version 
of plate tectonics or expansive-gravitational geotectonics. 

Concluding all facts it was stated that pattern of three deep fractures, placed in the 
shape of Greek letter 11, forms the evolution frames (boundaries) of northern end of 
main zone of meridional folds of Silcsia. The East-Moldanubian deep fracture has the 
longest and most complicated history and it involveu generation of folds zone, 
described here as meridional. In literature various clements of this unit, both vertical 
and horizontal, have other names: Moravik, Silesik, Silesia-Moravia Zone, eastcrn 
part of Westcrn Sudetes, Middle-Eastern Sudetes, Brunnia, Bruno-Vistulicum, inter
nal zone of Eastern Sudetes, East-Sudetic Culm, East-Sudetic Block and others. The 
name .. main zone of meridional folds'" (of Silesia and Moravia) is not contradictory 
to mentioned tcrms but is for them the superior description. 

Translated by Grzegorz C4,Qpowski 
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Jozef OBERC 

ROLA WIELKICH PODLUZNYCH STREFDYSLOKACYJNYCHI PRZESUWCZEGO ROZLAMU 
POPRZECZNEGO SLA,SKO-LUBUSKIEGO (HAMBURG - KRAK6W) W FORMOW ANIU Sill 

GL6WNEJ STREFY FALOOW 0 KIERUNKACH POLUDNlKOWYCH NA SLA,SKU I MORAWACH 

Streszczenie 

Mi~dzy nasunifciem orlowskim na Gomym SlllSku a 1ini<J wschodniomoldanubskq: - ad okolic Wroc· 
lawia przez wschodni brzeg bloku sowiog6rskiego, wzdlui srodkawej przebudowanej c~sci struktury baroz· 
kiej, row G6mej Nysy Klodzkiej do dyslokacji buszynskiej i dalej wzdluz brzegu wschodniego moldanubiku 
morawskiego - przebiega slrefa faldow a kierunkach poIudnikowyeh. Linia wschodniomoldanubska ad
dziela oa rozwaianym odcinku dwa bloki lilosfery: 7.achodni klodzko-sowiogorski (kierunki faldow glownie 
NW-SE) i wschodniosudccki (kierunki fald6w NNE-SSW), ktore ~ziemy nazywali poludnikowymi. W 
cz~i 7.achodniej slrefa faldow potudnikowych zbudowana jest z mezozonalnych serii kadomskich (Wzg6rza 
Niemczailskie, melamorfik Snieinika, G6r Bialskich iGor Zlotych z pasmem Siarego Mcllta). Dalej ku 
wschadowi przebicga pas skat mezozonalnych p6fncgo prckambru, przefaldowanych z utworami dewonu. 
Plaszczowina ramzowska, zbudowana z gncjs6w, amfibolitow i lupkow dwumikowych, nasunifta jest na 
dcwoo epimetamorficzny. Jednaki.c we Wzgorzach Strzelmskich dewon wschodniosudecki wys~puje po
wyiej amfibolitow jqdra plaszczowiny ram7..owskiej, a podloie plaszc7..owmy ramzowskiej nie jest mane z 
powodu przykryeia tcrenu. 

Na tYIll odcinl..'u paralelizacja jednostek sudeekieh i przcdsudeckich jest trudna z powodu znllcznej 
roiniey poziolllu intcrsekcyjnego abu obszarOw. RoZnic~ t~ w opareiu 0 kryteria gcologiczne autor okreSliI 
na 2,5 km (J. Oberc, 1968). Na podstawic glfbokiego sondowania scjsmicznego (A. Gutcrcb et aI., 1985) na 
obu blokneh wynosi ona 6 km. Opr6cz tyeh roinic wainymi czynnikami s<J plaskie nasunifCia. Odpowiedniki 
znanyeh kopul wschodniosudcckich Pradziada I Kepmika nie zostaly jesZC7.c odkryte na bloku przedsudcc
kim. 

Na wsch6d ad tych jednostek wystfpuje spiftrzenie antyklinalne Slemberka - Homi Benclova, kt6rcgo 
skrzydlo zaehodnic w formic dewonsko-karbonskich warstw z Andelskiej Hory nasunifte jest wstceznie ku 
zachodowi. Dalcj ku wschodowi wystppujll kolcjne ogniwa dolnego karbonu, z k10rych kaide wykazuje 
obecnoSt Iiezoych stromych fald6w. Ta sytuacja ulrzymuje si~ po nasuni~cie orlowskie na G6mym SIIISku. 

Dzipki przemieszezaniu siy zbiomikow osadowych ku wsehodowi slrefa fald6w poludnikowych rozwijala 
sif bardziej od silniej elewowanej cz~ci 1.achodniej i poprzez ruchy starowaryscyjskie zakonczyla rozw6j 
struk1uralny w czasie fazy asturyjskiej. Faldy, luski i plaszezowiny utrzymywaly wcrgencjp wschodniq: z 
wyjq:tkiem wspomniancgo wstecznego obalenia warstw z Andelskicj Hory ku zachodowi. 

Przemieszczane ku wschodowi faldy zakonczyly swoj rueh na masywie gomoSllj:Skim przykrytym utwo
rami kambru, dewonu i karbonu. Tutaj rozwinyly sip tylko platfonnowe faldy 0 kierunkach WNW-ESE, jak 
na zaehOd ad Jinii wsehodniomoldanubskiej. 

Obraz lcn pawstal dzipki przesuwaniu siy wzdlui Iinii wschodniomoldanubskiej faldow Sudel6w Srad
kowyehsensu stricto i Zachodnieh. kt6ryeh faldy usta.wione Sll prostopadle do linii wschadniomoldanubskiej. 
Powtarzanie nasuni~c bylo fazowe (por. wyi.ej), w bloku zaehodnim klodzko-sowiogorskim przeplatane 
naciskami, klore dostarczaly fald6w 0 kierunkach WNW-ESE. 

SzerokoSc strefy fald6w poludnikowyeh wynosi dz.is 140 Ion. Autor przyjmuje, ie skr6ccnie wynosi 
przynajnmicj 50% szcrokoSci zbiomik6w, kt6rych szerokoSC pierwotna byla rzydu 300 km. 

Strefa faldow poludnikowych sifga na p6lnocy do rozlamu slq . .';;ko-lubuskiego; oa jego odcinku mipdzy 
Wroclawiem a Tamowskimi Gorami w fazaeh starowaryscyjskiej i asturyjskiej rozlam ten mial charakter 
przesuwczy. Na p6lnoc ad niego faldy faz.y G6r Kruszcowych strefy reno-hercynsko-krakowskiej maj<J 
regulamy pr1.ebieg NW-SE, wergcncj~ pOlnocnq i nic wykazujll skr6cenia na linU NW-SE. Tektonik~ 
Sudet6w i obszarow przylcglyeh autor wyjaSnia (J. Obere, 1987b) ruehami blokow litosfery po powierzchni 
astcnosfcry (bezsubdukcyjna wersja tektoniki plyt - geolcktonika ckspansyjno·grawitacyjna) . 




