Geologia Sudetica, 2008, 40: 51-63.

Tectonic evolution of the late Cretaceous
Nysa Klodzka Graben, Sudetes, SW Poland

Jerzy Don & Roman Gotowata

Institute of Geological Sciences, Wroctaw University, Maksa Borna 9, 50-204 Wroclaw, Poland,
e-mail: roman.gotowala@ing.uni.wroc.pl

Key words: fault, turbidite, fan delta, Idzikow beds, Orlica-Snieznik Dome, Bohemian Massif, Cenozoic.

Abstract

The Nysa Ktodzka Graben, located in the Sudetes of SW Poland, developed as a result of Coniacian (middle Upper Cre-
taceous) N-trending faulting of the Variscan crystalline basement rocks that comprise the crest of the Orlica-Snieznik
Dome. The graben was transgressed by a late Cretaceous sea that encroached during the Cenomanian from the north-
west. Up to 700 m of Coniacian shales, sandstones and conglomerates were deposited in the graben, with shales (the
~500 m thick Idzikéw ‘clays’) dominating the graben’s central section. On the western side of the graben, shales grade
upwards to greywackes in a style that resembles a turbidite sequence; on the eastern side, shales are overlain by sand-
stones and conglomerates (the Idzikéw conglomerates) that represent extensive late Cretaceous fan deltas. These
within-graben fan deltas date the onset of fault-block movements that uplifted the Sudetes region during the late Creta-
ceous-Cenozoic. By the end of the Cretaceous, both the sedimentary infill and the underlying Cenomanian and
Turonian strata were steepened at the graben margins and were gently folded, the fold axes paralleling the graben’s mar-
ginal faults. Subsequent Cretaceous-Paleocene (‘Laramian’) deformations resulted in NW-trending reverse faulting,
which restructured the earlier N-S template of the graben, and in transcurrent faults, which cut the N-trending folds,
modified the north and south ends of the graben and strongly affected the graben’s western walls. The total thickness of
the Upper Cretaceous strata of the Nysa Ktodzka Graben is 3 times that of the Intra-Sudetic Synclinorium, implying

that the two units developed independently.
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INTRODUCTION

The Nysa Ktodzka Graben (hereafter the Nysa Gra-
ben) is one of the youngest tectonic units in the Sudetes,
SW Poland. The development of the Nysa Graben post-
dates the Cenomanian marine transgression (‘Chalk Sea’),
this transgression being facilitated by what is now the
Ktodzko region having a topographic relief at the time of
only a few tens of metres. Because of its young age, the
Nysa Gaben is easily recognised in the geomorphology of
today (Fig. 1, App. 1).

The Nysa Graben is an ~55 km long, N-S trending
feature that is 12 km wide near Klodzko and Krosnowice
but narrows to less than 2 km near Stity at its southern tip
in the Czech Republic (Fig. 1, App. 1). The graben started
to develop during the Coniacian (Don & Don, 1960), has
its long axis coincident with the trend of the Orlica-
Snieznik Dome crystalline basement (Cloos, 1922, 1936)
and is bordered to the west and east by faults that control
the steep marginal slopes of the exposed metamorphic
basement bedrock (Figs 2, 3).

The N'W part of the graben contains Cretaceous infill
that passes into the Upper Cretaceous sediments of the
Intra-Sudetic Synclinorium (Zelazniewicz & Aleksan-
drowski, 2008). The boundary at the Cretaceous struc-
tural level between these units is rather arbitrary (Woje-
woda, 2004). Some regional overviews (e.g., Stupnicka,
1989) have included the Nysa Graben in the broader Intra-
Sudetic Synclinorium. In the 1960s and 1970s, the lithos-
tratigraphy that had earlier been established for the Intra-
Sudetic Synclinorium was adapted to the Nysa Graben
(Radwatiski, 1961, 1975). However, detailed studies con-
ducted in the NE part of the graben (Don & Don, 1960;
Jerzykiewicz, 1970, 1971) revealed significant differences
between both the sedimentary facies and the structural de-
velopment of the Intra-Sudetic Synclinorium and the
Nysa Graben since Coniacian times: for example, the Co-
niacian deposits, especially the Idzikéw Beds, are nearly 3
times thicker (~1,000 m vs. ~370 m) than their counter-
parts in the synclinorium (Don & Wojewoda, 2003;
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Fig. 4). Thus, lithostratigraphic correlation between the
graben and the synclinorium is still a matter of consider-
able debate as a result of numerous on-going problems: re-
lated map sheets have been given different legends; there
are apparent ‘stratigraphic gaps’ along boundaries of
neighbouring sheets only because the rocks were mapped
by different people; and that hitherto available topo-
graphic maps at the scale of 1:25,000 were purposely ‘si-
mplified’ (distorted) to meet the imposed requirements on
all such data in post-war Poland. All these factors have im-
peded making coherent tectonic reconstructions of the
Nysa Graben, but the main obstacle has been from the in-
adequate correlation of the widespread, but poorly ex-
posed, ~500 m thick Idzikoéw ‘clays’: these clays lack any
marker horizons (Don & Don, 1960).

We re-mapped the area of the Nysa Graben using the
more accurate 1:10,000 topographic base maps that were
published in 1976 and that were draughted using photo-
grammetric data. These maps accurately show the rela-
tionship between bedrock and topographic relief and,
thus, have the potential to more reliably identify faults
and so aid in tectonic reconstructions. Financial con-
straints meant that no test-pits or trenches could be dug to
confirm certain lithologies or relationships, and this has
undoubtedly influenced the accuracy of our maps.

Field work was conducted between Boboszéw, in the
south, and Krosnowice-Polanica Zdrdj, in the north
(App 1). Particular attention was paid to the graben mar-
gins and the tectonics of the sedimentary infill. No new
stratigraphic work was carried out because the lithostra-
tigraphy of the area is already well established (Geinitz,
1843; Beyrich, 1849; Sturm, 1901; Pachucki, 1959; Rad-
wartiska, 1960; Teisseyre, 1975; Kedzierski, 2002). The at-
tached map in Appendix 1 is the result of cartographic and
structural observations made inside and along the margins
of the Nysa Graben.
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Fig. 1. Tectonic sktech of the Orlica-Snieznik Dome (after
Cymerman (1997), corrected and supplemented). 7 - Upper Cre-
taceous; 2 - tonalites and granodiorites, undivided; 3 - granites
and granodiorites; 4 - Upper Devonian rocks; 5 -Klodzko Meta-
morphic Massif (KU); 6 - Nové Mésto Slate-Greenstone Belt
(NMU); 7 - Zabteh Schist Belt (ZU); 8 - Stare Mésto Belt (SMU);
9 - Branna Phyllite Belt (BU); 10 - Keprnik Dome (KD). Abbre-
viations: BT - Busin Faulg; JG - Jawornik granitoids; KOG -
Kudowa Zdr6j-Olednice granitoids; KT - Krosnowice Thrust;
KZSG - Ktodzko-Ztoty Stok granitoids; MSF - Marginal Sudetic
Fault; NT - Nyznerov Thrust; OFZ - Orlica Fault Zone; RT -
Ramzova Thrust; VVD - Velké Vrbno Dome; ZSTSZ - Ztoty
Stok-Trzebieszowice Shear Zone; ZG - Zulova granitoids.

MARGINS OF THE NYSA GRABEN

Our map of the E and NE flanks of the Nysa Graben
modifies earlier maps only to a minor degree. One change
is the discovery of a kilometre-long fault that deflects the
course of the eastern marginal fault in the Pisary-Hetma-
nice area. This fault is parallel to the Stity Fault and the
two border the graben on its southern side (Fig. 1, App. 1).

The graben started to form during the Coniacian
when synsedimentary activity on the eastern fault margin
gave rise to an asymmetric subsidence of a sedimentary ba-
sin that shallowed westward. An estimated total throw on
the eastern marginal fault is ~1,600 m in the area of
Czarna Gora, but is even more to the north (Don & Don,
1960). The western marginal fault depressed the basin
floor by some hundreds of meters in the south but by only
several meters in the northwest where the Nysa Graben
meets the Intra-Sudetic basin (the upper structural level of
the Intra-Sudetic Synclinorium). As the graben floor stead-
ily subsided, Cenomanian and Turonian beds were ulti-
mately rotated into monoclines that developed very steep

to vertical dips along the graben’s borders. These (sub)ver-
tically dipping beds were then displaced outwards, while
remaining almost vertical, by local subhorizontal thrusts
(figs 4-8 in Don, 2003). The vertical attitude of the eastern
margmal fault can be observed today in deeply incised val-
leys in the Snieznik Massif area, particularly along the
steep slopes of the Wilczka Valley, the Szklarka Valley
and the Biata Woda Valley (Flgs 5 and 6)

A second phase of tectonic activity resulted in the
flanks of the Nysa Graben being disrupted by N'W-tren-
ding, normal to locally reverse faults with a discrete sinis-
tral strike-slip component. On the Polish side of the gra-
ben, the most important NW-trending fault is the ~11
km long Krowiarki Marginal Fault (App. 1): between
Nowy Waliszéw and Gorzanow, this fault separates meta-
morphic basement from graben infill. The Krowiarki
Margmal Fault is a part of a regional fault structure that
continues southeastward, via the Snieznik Massif and the
Staré Mésto Belt, to the Keprnik Dome and continues
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Fig. 2. The Nysa Graben and the Géry Bystrzyckie Mts. in the vicinity of Miedzylesie. The Miedzylesie Upland is on the right.
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Fig. 3. The eastern margin of the Nysa Graben. The summit of Igliczna Mt. is on the left side.
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Fig. 4. Lithostratigraphic correlation of Upper Cretaceous sedimentary rocks from Goéry Stotowe (Intra-Sudetic Synclinorium) and

the Nysa Graben (corrected and supplemented by J. Wojewoda after Don & Wojewoda (2003)).
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Fig. 5. Panoramic view of the eastern margin of the Upper Nysa Graben in the vicinity of Idzikéw, taken from the Pasterskie Skatki

Rocks (Shepherds’ Rocks).

northwestward as the Kamienny Grzbiet-Babilon Fault
Zone (Fig. 1, App. 1). The fault contains uranium-fluo-
rine mineralization in the vicinity of the village of Kletno
(Banas, 1965) and magnetite-hematite mineralization
along the SW slopes of the Krowiarki Mts.

At the southern tip of the Nysa Graben there is the re-
verse, S-dipping, Stity Fault (Don et al., 2003). This fault
runs parallel to the Krowiarki Marginal Fault and can be
taken as its regional counterpart. Between these two faults,
the eastern flank of the graben is cut by several smaller
faults (Don er al., 2003) of which the Urwista Mountain
Fault in the Pisary-Hefmanice area, with its strike-slip
kinematics, appears to be the more significant because it is
paralleled by three other smaller, unnamed faults that,
when taken together, offset the southern part of the gra-
ben sinistrally by ~3 km (Fig. 7, App. 1). These smaller
faults do not appear on earlier geological maps, despite the
presence of U-mineralization in the vicinity of Kopalniana
Gora, near Potoczek (Fig. 1, App. 1). The middle fault of
the three has undergone neotectonic reactivation: this can
be seen from the disruption of several metres in thickness
of solifluction gneiss debris. During the Ice Age, this
gneiss debris moved some hundreds metres down the
slope of Urwista Mountain, abrading the surface of the
Upper Cretaceous deposits that filled the Nysa Graben.
The northern, hanging wall of this middle fault was ele-
vated then by 4 metres. It is the only mappable evidence of
neotectonic fault displacements at the eastern margin of
the graben. Activity on the Urwista Fault also affected the
Turonian marls on the southern slopes of Kopalniana
Gora near Potoczek, causing them to reach the level of the
extensive, southerly inclined, Jodtow peneplain. The latter
was interpreted by Schwarzbach (1934) as a possible ‘te-
rrace’ of the late Cretaceous sea. There are also some
smaller reverse faults (Frackiewicz, 1965; Frackiewicz &
Teisseyre, 1977) that cut the graben’s eastern margin near
the villages of Gowordéw and Nowa Wies. These latter
faults continue into the centre of the Nysa Graben.

The western margin of the Nysa Graben is topogra-
phically in relief only along its meridionally trending
southern sector where graben infill is in fault contact with
the metamorphic rocks of the Orlické hory Mountains
(App. 1). The southern part of the western margin is sinis-
trally offset by 3 km along the NW-SE Kraliky-Kamien-
czyk Fault and, further north, is displaced with similar
kinematics by another 2 km along the Hefmanice-
Urwista—Roztoki-Poreba Fault Zone. Still further north,
most of the NW-trending faults that cut across the Gory
Bystrzyckie Mountains margin of the Nysa Graben are
also the result of Cenozoic-age tectonic re-structuring of
the entire area, i.c., the northern parts of the Intra-Sudetic
Synclinorium and the Nysa Graben. The NW-trending
faults all penetrate into the graben’s interior and they of-
ten merge with the faults that intersect the graben’s east-
ern margin (Domaszkéw-Goworow, Diugopole-Nowa
Wies and Zablocie-Idzikow Faults; App. 1). Between
these sets of faults synclines and anticlines emerged. The
synclines, which have the Coniacian Idzik6w Beds in their
cores, are separated by SE-plunging anticlines, which have
metamorphic bedrock in their respective cores. From the
south to the north, the sequence of synclines and anti-
clines are as follows: the Miedzylesie-Roztoki Syncline;
the Dtugopole Zdrdj Anticline; the Wilkanow Syncline;
the Bystrzyca Ktodzka Anticline; and the Idzikbéw-Kros-
nowice Syncline (App. 1). The Dtugopole Zdrdj and By-
strzyca Ktodzka Anticlines are separated from the graben
interior by the S-trending Nysa Fault, which abruptly
truncates the Krowiarki Metamorphic Belt to the north.
Details of these anticline structures will be described in a
paper dedicated to the tectonics of the Géry Bystrzyckie
Mountains area (J. Don, in preparation).

The border between the Nysa Graben and the Intra-
Sudetic Synclinorium is herein defined as coincident with
the extent of the Coniacian Idzikéw Beds in the Krosno-
wice Syncline. The Idzikéw Beds are closely connected
with the evolution of the Nysa Graben.

TECTONICS OF THE INTERIOR OF THE NYSA GRABEN

The ~500 m thick Idzikéw “clays” outcrop widely in
the Nysa Graben but, because they lack any marker hori-

zon, are difficult to use for tectonic reconstructions. Un-
der such circumstances, sandstones that overlie the “clays”
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Fig. 6. The eastern margin of the Nysa Graben between Idzikéw and Marianéwka.

Fig. 7. The Nysa Graben south of the Urwista Mt.
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and structures from the margins of the Nysa Graben be-
come important because they can be used to solve the tec-
tonic problems of the graben interior.

The Polish part of the Nysa Graben falls into three de-
fined sectors: the Miedzylesie-Roztoki sector to the south;
the Krosnowice-Idzikéw sector to the north; and the cen-
tral Domaszkéw sector. The Miedzylesie-Roztoki and
Krosnowice-Idzikéw sectors form secondary synclines.
They are separated by the Domaszkéw sector, which de-
veloped as an extension of the Dtugopole Zdrdj and
Bystrzyca Klodzka Anticlines. In the syncline sectors, the
complete lithostratigraphic profiles of the Upper Creta-
ceous can be observed, whereas the elevated parts have the
youngest members of the Idzikéw Beds, which are com-
posed of sandstones and conglomerates, eroded away.
These latter rock types in the synclines sectors are geo-
morphologically recognisable as steep slopes and kuestas
because of their higher resistance to weathering. Thus, the
synclines, although they are tectonically downwarped fea-
tures, coincide with the positive geomorphological fea-
tures of the Miedzylesie Upland (Fig. 8) and the Idzikéw
Upland (Fig. 9), respectively.

The base of the coarse clastic members act as marker
horizons and prove very useful in tectonic reconstruc-
tions. On the NW side of the Niysa Graben, the sediment
sequences between the underlying clays and the overlying
sandstones of the Idzikow Beds are graded.

MIEDZYLESIE-ROZTOKI SYNCLINE

The Miedzylesie-Roztoki Syncline is bordered by the
Kraliky-Kamienczyk Fault to the south and the Domasz-
kéw-Goworéw Fault to the north. The Miedzylesie-
Roztoki Syncline is also divided internally by the Poreba-
Roztoki Fault into a northern (Roztoki) and a southern
(Miedzylesie) section. The border faults cut the Nysa
Graben obliquely and produce sinistral strike-slip offsets
of the graben’s N-trending boundaries. The southern fault
terminates to the north-west against a reverse fault that
separates the sedimentary infill of the graben from the
metamorphic bedrock exposed in the Gory Bystrzyckie
Mountains up as far as Poreba (Don, 2003). We mapped
the base of the Idzikéw sandstones in the Nysa Ktodzka
valley and adjacent tributaries and recognized the presence
of open upright folds with gently dipping limbs. These
folds become steeper only near the graben margins and
close to the transcurrent faults (App. 1). Inside the graben,
a meridional fault was mapped between Boboszéw and
Szklarnia (App. 1) and proves to be a continuation of the
Nysa Fault to the north. The western limb of the meridio-
nal fault was downthrown in Palaeogene time by ~ 15-20
m and this forced the Nysa Ktodzka river in the Pisary vi-
cinity to change its course from a westerly to a southerly
direction. Before its capture, the Nysa river joined the
Dzika Orlica river and was then part of the North Sea
river basin (Sroka & Kowalska, 1998).

A gentle folding of Cretaceous beds in the Miedzylesie
part of the Miedzylesie-Roztoki Syncline was followed by
block tectonics. Some of our newly mapped faults

obliquely cut this syncline. The fold axis in the Miedzy-
lesie part of the marginal Miedzylesie-Roztoki Syncline is
parallel to the western margin of the Nysa Graben be-
tween Miedzylesie and Smreczyny where it is cut by the
Poreba-Roztoki Fault, to the north (App. 1). Gentle dips
of the limbs of this syncline can be deduced from the out-
crop pattern of the basal sandstones observed in tributary
valleys. In the field, apparent dips in excess of 10° can be
observed, but larger dip angles often represent cross bed-
ding and cannot be used, uncorrected, for tectonic recon-
structions.

Two research boreholes in the Miedzylesie vicinity
reached crystalline bedrock: in Pisary at a depth of 739 m,
and in Smreczyna at 737 m (Radwafiski, 1975). They
prove that the Upper Cretaceous deposits there are much
thicker than the previous estimate of only ~ 400 m).

CENTRAL ANTICLINE OF THE NYSA
GRABEN

Morphologically, the N-trending Central Anticline of
the Nysa Graben coincides with a lowland that separates
the Miedzylesie and Idzikéw Uplands, both of which tec-
tonically represent synclines. Geologically, the Central
Anticline is subordinate to the eastern margin of the
graben and structurally bordered by the N-trending Nysa
Fault and the Szklarnia- Boboszoéw Fault (App. 1). These
faults truncate the Diugopole Zdrdj and Bystrzyca Anti-
clines with the intervening shallow Wilkanéw Syncline,
the three units which plunge to the SE toward the graben
margin. In the Central Anticline area, only thick lower
clayey members of the Idzikéw Beds occur, with no
marker horizon, because the youngest sandstone and con-
glomerate members have been eroded away. The bedding
planes of shales dip at 5-15° in chaotically different direc-
tions and do not match with any coherent structural unit.
The presence of upper Turonian marls mapped in the bor-
der area between the Wilkanéw Syncline and the Central
Anticlne is difficult to explain. These marls outcrop over
an area of about 1 km? and apparently form a ‘block’ that
emerges from beneath the Idzikéw ‘clays’ on its southern
side and that is bordered by faults on the other three sides.
The eastern fault of this block is the Nysa fault which
truncates the Bystrzyca Anticline and continues further
north where it constitutes the western border of the Kro-
wiarki Metamorphic Belt between Gorzanoéw and Kros-
nowice (App. 1). The northern fault of the marl block can
be traced from the eastern margin of the Nysa Graben in
the vicinity of Marianéwka, via the Dtugopole Dolne area
the western margin of the graben. The elevated marl block
may appear in the axial portion of the Wilkanéw Syncline
because it constitutes a part of the SE extension of the
Bystrzyca Anticline (App. 1).

IDZIKOW-KROSNOWICE SYNCLINE

The Idzikéw-Krosnowice Syncline is subdivided into
two parts by the NW-trending Kamienny Grzbiet-Babi-
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Fig. 8. The Nysa Graben and the Miedzylesie Upland can be seen in the left part of the photograph. In the background are the Géry

Bystrzyckie Mts., which lie to the west of Miedzylesie.

lon Fault Zone. The northwestern part is referred to as the
Krosnowice Syncline and the southeastern part as the Idzi-
kéw Syncline (App. 1).

The Idzikéw Syncline has the shape of a rhomb elon-
gated in the SE-NW direction: it is bordered by the mar-
ginal faults of the Nysa Graben to the east and northeast,
but its western boundary is defined by the inner Idzikéw-
Zabtocie and Nysa Faults that run parallel to the graben.
Morphologically, the eastern part of the syncline coin-
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cides with the Idzikéw Upland (Fig. 9) and comprises
sandstones and conglomerates surrounded on all sides by
outcrops of the underlying Idzikéw ‘clays’ (shales), which
appear in topographic depressions. The eastern limb of the
Idzikéw Syncline is monoclinally tilted and attains a verti-
cal attitude in an approximately 1 km wide zone at the
contact with the eastern margin of the Nysa Graben (Fig.
10 a, b). The western limb of the syncline dips eastward at
an angle of ~10° whereas the SW limb has been rotated

Fig. 9. Panorama of the Idzikéw Upland as viewed from the south (from Marianéwka).
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and attains dips of ~30° at the transcurrent Idzikéw-
Zabtocie Fault that itself cuts the syncline obliquely and
continues towards Bystrzyca Anticline. Lithologically, the
syncline comprises sandstones that alternate with con-
glomerates in layers that gradually taper out westward
over the distance of ~2 km to be lithologically replaced
by finer-grained sand and clayey alternations. Seven con-
glomerate layers, with individual clasts up to 15 cm in di-
ameter, were mapped. These conglomerates appear to be
the eroded remains of the crystalline basement rocks of
the Nysa Graben walls, although clasts of porphyry and
sandstone pebbles are also present. In the Idzikéw-Nowy
Waliszow area, conglomerates formed part of delta fans
that were sourced mainly from the eastern limb of the
Orlica-Snieznik Dome: the metamorphic basement rocks
of this dome were being uplifted at the end of the Conia-
cian. Vertical movements during the Coniacian marked
the onset of a period of ‘block tectonics’ in the Sudetes
after a relatively long period of diastrophic quiescence
during the Mesozoic.

In the Idzikéw Syncline, sandstones and conglomer-
ates are underlain by the Idzikow ‘clays’, which are wide-
spread in the topographic depressions that surround the
Idzikow Upland (Fig. 9). The Idzikéw ‘clays’ are almost
vertical when adjacent to the graben’s eastern marginal
fault and their outcrops narrow to ~500 m, which is the
true orthogonal stratigraphic thickness of these rocks. To
the west, in the vicinity of Stary Waliszéw, where the
‘clays’ dip at an angle of 5-10°, their outcrops are up to 3
km wide. A set of parallel faults separate the ‘clays’ from
upper Turonian marls of the Bystrzyca Anticline. The
easternmost fault of this set likely continues into the Nysa
Fault bordering in the west the Krowiarki Mountains.
Nearby, at Gorzandw, all these faults intersect the sini-
stral, W-trending, strike-slip Kamienny Grzbiet-Babilon
Fault Zone. At the junction of these faults there occur
mineral water springs. Mutual relationships of the two re-
gionally important fault zones are difficult to decipher
without additional hydrogeologic and geophysical studies
which would complete the field observations performed at
the surface. The Kamienny Grzbiet-Babilon Fault Zone
can be traced westward from the village of Piotrowice
(Krowiarki Mountains) to the village of Pokrzywno
(south of Polanica Zdréj; App. 1). In the vicinity of Pio-
trowice, it offsets the Krowiarki Marginal Fault, which
was formed during the second phase of the evolution of
the graben (Don, 1996).

The Krosnowice Syncline occurs north of the Ka-
mienny Grzbiet-Babilon Fault Zone (Fig. 11). The north-
western limb of this syncline lies along the Wielistawka
Valley where the Idzikow ‘clays’ directly onlap the marls
of the Upper Turonian. It is this arbitrary onlap boundary
that has been assumed to distinguish the Cretaceous infill
of the Nysa Graben from contemporaneous strata of the
Intra-Sudetic Synclinorium. The other boundaries of the
Krosnowice Syncline are tectonic.

The Kamienny Grzbiet-Babilon Fault Zone contin-
ues to the ESE across Babilon Hill in the vicinity of the vil-
lage of Piotrowice, where it disrupts the Krowiarki Mar-
ginal Fault. In the Nysa Klodzka valley near Krosnowice,

the eastern boundary of the Krosnowice Syncline coin-
cides with the Nysa Fault, which truncates the Krowiarki
Metamorphic Belt. The northeastern border of the Kros-
nowice Syncline between Krosnowice and Wielistaw
Dolny is defined by the marginal Ktodzko Metamorphic
Fault Zone. In this zone, the Cretaceous beds (Fig. 12) and
the Rotliegend red conglomerates (Fig. 13) are rotated into
the vertical.

The rocks of the Krosnowice Syncline are almost ex-
clusively represented by the Idzikéw ‘clays’ (Fig. 14).
Along the syncline axis, however, there are also some local
subsidiary alternations of turbidites (Jerzykiewicz, 1970,
1971). In the vicinity of Stary Wielistaw, SE of Polanica
Zdréj, and in Krosnowice Dolne, in the axial part of the
Krosnowice Syncline, there are easily mapped small sand-
stone outcrops underlain by the Idzikdéw*clays’ (App. 1).
Only along the western scarp side of the Nysa river the
beds dip eastward at an angle of up to 25°. The easterly
plunging Krosnowice Syncline becomes wider in this di-
rection and reaches a width of 6 km in the Nysa Ktodzka
Valley where the Nysa Fault borders the metamorphic
basement of the Krowiarki Mountains.

At the top of the Idziké6w “clays’ there are ubiquitous
iron concretions (Fig. 15), which occur extensively
throughout the Nysa Graben area. They formed under re-
ducing conditions when the Cretaceous sedimentary basin
narrowed and closed. At the end of the Coniacian, and
possibly also during the Emsherian (late Cretaceous), a re-
gression of the ‘Chalk Sea’ had started and the basin of the
central Nysa Graben was steadily filled up with extensive
fan deltas composed of the Idzikow sandstones and con-
glomerates.

The Nysa Graben’s tectonic evolution occurred in
successive stages throughout the whole Cenozoic. This
can be inferred from the succession of observable pene-
plains (Fig. 16) in the nearby Snieznik Metamorphic Mas-
sif (Don, 1989), which began uplifting during the late Cre-
taceous. The peneplains were formed at periods of relative
tectonic quiescence, those that developed during the Mio-
cene and Pliocene being among the most extensive, with
relics of a weathered terra rossa crust occuring on the Mio-
cene peneplain. The Mio-Pliocene peneplain, however,
was accompanied by some volcanic activity, which pro-
duced a basaltic cone ~5.46 Ma old overlying the gravels
of the Biata Ladecka river terrace to the NW of Ladek
Zdréj (Birkenmajer ez al., 2002).

CONCLUSIONS

After a long period of Mesozoic quiescence, late Cre-
taceous block tectonics started to uplift the Sudete region
and to initiate the Nysa Graben. Contrary to earlier views
(Cloos, 1936), this uplift was not a single-stage event but
rather a multiphase process that commenced during the
Coniacian. The most important movements were proba-
bly compressional ones at the Cretaceous/Paleogene bou-
ndary (‘Laramian’), which followed earlier extensional
ones. Under compression, new sections of the graben fault
boundaries became active and they obliquely cross-cut the
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Fig. 10. The Pasterskie Skatki Rocks expose. (A) the polymictic Idzikéw conglomerates, and (B) form a steeply dipping monoclinal
ridge that stretches north from Idzikéw to Nowy Waliszéw in the eastern margin of the Nysa Graben (cf. Fig. 9).

Fig. 11. Tectonic breccia of the Kamienny Grzbiet-Babilon Fault Zone at Pokrzywna south of Polanica Zdréj (exposed here in house
foundations).
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Fig. 12. Steeply dipping Cretaceous beds on the eastern slope of
the Czerwona Géra Mt. at Krosnowice.

Fig. 13. A steep monocline of Rotliegend conglomerates on the
left side of the Bystrzyca Dusznicka river between Szalejéw and
Wielistaw Dolny.

Fig. 14. Idzikéw ‘clays’ with thin interlayers of greywacke sand-
stones exposed along the Mielnik-Gorzanéw road.

Fig. 15. Iron concretions at the top of the Idzikéw ‘clays’.

older structures of the graben. During the compressional
phase, the reverse, NW-trending faults were formed at the
northern and southern boundaries of the Nysa Graben
and were accompanied by minor graben-parallel and diag-
onal faults. Although dying out eastward, the reverse diag-
onal faults significantly changed the structural template of
the western graben margin where a number of fold-fault
blocks (Miedzylesie-Roztoki Syncline, Dtugopole Zdrd;j
Anticline, Wilkanow Syncline, Bystrzyca Anticline, Idzi-
kow-Krosnowice Syncline) had developed oblique to the
main N-S course of the graben. Inside the Nysa Graben,
we mapped several hitherto unrecognised Cenozoic faults,
including the Kamienny Grzbiet-Babilon Fault Zone and
a fault trending normal to this, the Nysa Fault. The Ceno-
zoic faults are not well dated and require further study, as
do a number of local faults that parallel the main tectonic

trend of the Nysa Graben.
According to physiogeographical criteria, the Nysa Graben
is a divide between the West Sudetes and the East Sudetes. Such a
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Fig. 16. Peneplains of the Snieznik Metamorphic Unit. (A)Sedimentary series of the Upper Nysa Graben composed of the following
rocks: 7 - Cenomanian and Turonian marls and sandstones; 2 - shales locally interlayered with greywackes, which form part of the base
of the Idzikéw beds; 3 - polymictic conglomerates locally interlayered with greywackes, which form the top parts of the Idzikéw beds.

(B) Rocks of the Snieznilk Metamorphic Unit. 1 - the Stronie Formation mica schist (1a) interlayered with marbles (1b) and with erlans
(hornfels) (1c); 2 - Snieznik gneisses, which can be seen as a fine-grained aplitic variant (2a) and as a coarse augen variant (2b). (C) Basaltic
veins and volcanogenic deposits. The peneplains are chronologically labelled as follows: Pc ~Palaeocene, E - Eocene, Ol , , - Oligocene,

OL;-M; - Late Oligocene-Miocene, M, - Middle Miocene,

M;-P; - Late Miocene-Pliocene. Other abbreviations are: JN -

Niedzwiedzia Cave, JR - Radochowska Cave, f - phases of orogenic movements. Numbers indicate peneplains’ heights above sea level.

division is not matched by the geology of the basement units,
however. This is because a tectonic boundary between the West
and East Sudetes coincides with the Nyznerov-Ramzova Thrust
Zone (Don et al., 2003), which is a part of the Moldanubian
Thrust that itself is taken as the border between various Gond-
wana-derived terranes of the Bohemian Massif and Brunovistulia
(Franke & Zelazniewicz, 2000, 2002; Oberc-Dziedzic & Madej,
2002).

Acknowledgements

We greatfully acknowledge Dr. T. Jerzykiewicz for con-
structive discussion on this paper and Dr. P. Roycroft and Dr. A.
Zelazniewicz for their help in preparing the manuscript. Dr J.
Wojewoda is thanked for Fig. 4.

REFERENCES

BANAS, M., 1965. Przejawy mineralizacji w metamorfiku
Smezmka Kiodzkiego [Signs of mineralization in the meta-
morphic complex of Snieznik Ktodzki (Sudetes Mts.)]. Prace
Geologiczne Komitetu Nauk Geologicznych PAN, 27: 70-82.

BEYRICH, E., 1849. Untersuchungen des Quadersandstein-
gebirge in Schlesien. Zeitschrift der Deutschen Geologischen
Gesellschaft, Bd 1: 390-392.

BIRKENMAJER, K., PECSKAY, Z., GRABOWSKI, I
LORENC, M.W., & ZAGOZDZON. P., 2002. Radiomet-
ric dating of the Tertiary volcanics, Lower Silesia, Poland.
II. K-Ar and palaeomagnetic data from Neogene basanites
near Ladek Zdrdj, Sudetes Mts. Annales Societatis Geo-

logorum Poloniae, 72: 119-129.

CLOOS, H., 1922. Der Gebirgsbau Schlesiens und die Stellung
seiner Bodenschitze. Gebriider Borntraeger, Berlin, 8°, ss.
VIII, 107 p.

CLOOS, H., 1936. Einfiibrung in die Geologie. Ein Lebrbuch der
inneren Dynamic. Gebriider Borntraeger, Berlin, 503 p.
CYMERMAN, Z., 1997. Structure, kinematics and an evolution
of the Orlica-Snieznik Dome, Sudetes. Prace Paristwowego

Instytutu Geologicznego, CLVI: 1-120.

DON, J., 1989. Jaskinia na tle ewolucji geologicznej Masywu
Snieznika [Geologic Evolution of the Snieznik Massif and
the Cave]. In: Jahn, A., Koztowski, S. & Wiszniowska, T



TECTONIC EVOLUTION OF THE NYSA Kt ODZKA GRABEN 63

(Eds.), Jaskinia Niedzwiedzia w Kletnie. Ossolineum, Wro-
ctaw, 58-79.

DON,J., 1996. The Late Cretaceous Nysa Graben: implications
for Mesozoic-Cenozoic fault-block tectonics of the Sudetes.
Zeitschrift fiir Geologische Wissenschaften, 24: 317-324.

DON, J., 2003. The problem of “diastrophic” blocks in the mar-
ginal parts of the Late Cretaceous Nysa Ktodzka graben, the
Sudetes, SW Poland. Geologia Sudetica, 35: 61-67.

DON, B. & DON, J., 1960. Geneza rowu Nysy na tle badan
wykonanych w okolicy Idzikowa [Notes on the origin of
the Nysa Graben]. Acta Geologica Polonica, 10: 71-106.

DON, J., SKACEL, ]. & GOTOWALA, R., 2003. The bound-
ary zone of the East and West Sudetes on the geological map
of the Velké Vrbno, Staré Mésto and Snieznik Metamorphic
Units. Geologia Sudetica, 35: 25-59.

DON, J. & WOJEWODA, J., 2003. Tektonika rowu gbrnej
Nysy Klodzkiej - sporne problemy - dyskusja [Tectonics of
upper Nysa Klodzka Graben - controversial issues - discus-
sion]. Przeglad Geologiczny, 53: 212-221.

FRACKIEWICZ, W., 1965. Observations of the direct contact
of the Snieznik gneisses and the Upper Cretaceous sedi-
ments at Nowa Wie§ and Wilkanéw, near Bystrzyca
Ktodzka. Biuletyn Instytutu Geologicznego, 181: 5-22.

FRACKIEWICZ, W. & TEISSEYRE, H., 1977. Objasnienia do
szczegotowe] mapy geologicznej Sudetdw. Arkusz Miedzy-
gbrze 1: 25 000. Instytut Geologiczny; Warszawa.{in Polish
only}

FRANKE , W. & ZELAZNIEWICZ, A., 2000. The eastern ter-
mination of the Variscides: terrane correlation and kine-
matic evolution. /n: Franke, W., Haab, V., Oncken, O., &
Tanner, D. (Eds.) Orogenic Processes: Quantification and
Modelling in the Variscan Belt. Geological Society, London,
Special Publications, 179: 63-86.

FRANKE, W. & ZELAZNIEWICZ, A., 2002. Structure and
Evolution of the Bohemian Arc. In: Winchester, J.,
Pharoah, T. C., & Verniers, J. (Eds.) Palacozoic Amalgam-
ation of Central Europe. Geological Society, London, Special
Publications, 201: 279-293.

GEINITZ, H. B., 1843. Die Versteinerungen von Kieslingswalde
und Nachtrag zur Charakteristik des sichsisch-béhmischen
Kreidegebirges. Arnol- dische Buchhandlung, Dresden: Teil
IV: 23 p.

JERZYKIEWICZ, T., 1970. The Upper Cretaceous turbidite se-
quence in the Sudetes (South-Western Poland). Bulletin of
the Polish Acadeny of Sciences, Earth Sciences, Série Géologie et
Géographie, 18/3: 149-159.

JERZYKIEWICZ, T., 1971. A flysch/littoral succession in the
Sudetic Upper Cretaceous. Acta Geologica Polonica, 21: 165-
199.

KEDZIERSKI, M., 2002. Strarygrafia i paleobiogeografia osadéw
kredy opolskiej i dolnych warstw idzikowskich na podstawie

nanoplankronu wapiennego. PhD thesis, unpublished, Li-
brary ING U]J, Krakéw {in Polish only}

OBERC-DZIEDZIC, T. & MADE], S., 2002: The Variscan
overthrust of the Lower Palaeozoic gneiss unit on the Cado-
mian basement in the Strzelin and Lipowe Hills massifs,
Fore-Sudetic Block, SW Poland: is this part of the East-West
Sudetes boundary? Geologia Sudetica, 34: 39-58.

PACHUCKI, Cz., 1959. O stratygrafii 1 litologii kredy w rowie
Nysy Klodzkiej [Uber die Stratigraphie und Litologie der
Kreide im Neissegraben]. Annales Universitatis Mariae
Curie-Sktodowska, Sectio B, 12: 1-66.

RADWANSKA, Z., 1960. O wieku tzw. “itéw idzikowskich”
[On the Age of the so-called “Idzikéw Clays”]. Z badah
geologicznych na Dolnym Slasku VIII, Biuletyn Instytutu
Geologicznego, 151: 5-24.

RADWANSKI, S., 1961. Deltowe osady koniaku w okolicy
Idzikowa [Delta deposits of the Coniacian in the region of
Idzikéw (Lower Silesia)]. Kwartalnik Geologiczny, 5: 108-
121.

RADWANSK]I, S., 1975. Kreda Sudetéw Srodkowych w éwietle
wynikow nowych otwordéw wiertniczych [Upper Creta-
ceous of the central part of the Sudetes in the light of new
borehole materials]. Biuleryn Instytutu Geologicznego, 187:
5-59.

SCHWARZBACH, M., 1934. Die Entstebung der Tannendorfer
“Terrasse” im Glazer Schneegebirge (Spieglitzer Schneeberg).
Firgenwald 7/3: 107-113.

SROKA, W. & KOWALSKA, A., 1998. The preglacial fluvial
deposits in the southern part of the Upper Nysa Depres-
sion, central Sudetes Mts., southwestern Poland. Geologia
Sudetica, 31: 157-170.

STUPNICKA, E., 1989. Geologia regionalna Polski. Wydaw-
nictwa Geologiczne. Warszawa. 286 p.{in Polish only}
STURM, F., 1901. Der Sandstein von Kieslingswalde in der
Grafschaft Glatz und seine Fauna. Jabrbuch der Koniglichen

Preudischen Geologischen Landes-Anstalt, 21: 30-98.

TEISSEYRE, B., 1975. Stratygrafia mikrofaunistyczna gornej
kredy rowu Nysy (Sudety Srodkowe) [Stratigraphy based
upon Foraminifera of Upper Cretaceous deposits, Nysa
Graben, Central Sudetes]. Rocznik Polskiego Towarzystwa
Geologicznego, 45: 81-134.

WOJEWODA, ]., 2004. Skamieniatosci $ladowe w plytko-
wodnych osadach santonu na obszarze rowu Gérnej Nysy
Ktodzkiej. In: Muszer ]. (Ed.), Zapis paleontologiczny jako
wskaznik  paleosrodowisk, XIX Konferencja Naukowa
Paleobiologoéw i Biostratygraféw PTG: 95-96. {in Polish
only}

ZELAZNIEWICZ, A. & ALEKSANDROWSKI, P., 2008.
Regionalizacja tektoniczna Polski - Polska potudniowo-
zachodnia [Tectonic subdivision of Poland: southwestern
Poland]. Przeglad Geologiczny, 56: 904-911.



16'90" 16°32'00" 610000 16°34'00" 16°40'00" 620000 16°42'00" 16°44'00"

.00.22:0G

200,22,0G

100,02,04

100,02,04

N8 729 EEN

Tectonic sketch of the Orlica-Snieznik
Dome after Cymerman (1997),
corrected and supplemented.
Explanations in the text (Fig. 1).

«00,81,0G
|:||00| 31009

-
—

Upper Coniacian (Cr_cn2) -
ab.85m .
Upper ldzikéw Beds

Lower Coniacian ((Cr_cn1) ~
450-600m = _
Lower ldzikéw Beds ~

100,917,089

Upper Turonian (Cr_t3)\=x
25-120m:

a1
o

°
==
o
(=]
Q

00004466

0-5 /AN \
Permian basement/ \{ 32 \\i\}\ i\

Crystalline basement J"—"/ /|
:"....', -—/‘//;'{///’f) )J\.
Stratigraphic profile of the Nysa Ktodzka Graben

00004494

n00,¥1,0G

Coarse-grained turbidites with lithic sandstone
and conglomerate (ldzikéw and Waliszéw area)
- Upper Idzikow Beds

400,2150G

Fine-grained turbidites, locally interlayered
with finely granular sandstone (in top part with iron
concretions) - Lower |dzikéw Beds

- Grey calcareous siltstone (platy parting)
pcCr_t2  Arcosic sandstone
- Black shale and siltstone ("ringing marls")

pcgCr_c2 Transgressive glauconite sandstone with conglomerates in bottom
- (Bystrzyckie Mts and Western Krowiarki Mts)

- Red beds and volcanic rocks

- Crystalline basement (Snieznik Metamorphic Unit, Bystrzyckie Mts
Metamorphic Unit and Klodzko Metamorphic Unit

— \larginal borders and regional faults

400, 21.0G

0000944 .00,01,08

+00,80,0G

100,80,04

Local faults

0006555

e o o o o o o Primary sedimentary borders of the Nysa Klodzka Graben

15 Main foliation /‘15 Bedding ' Top with altitude asi ® Town or village
in crystalline basement rocks in sedimentary rocks

00085494

1000 2000 3000 4000 5000 m

100,90,05

Geographic Coordinates - WGS84. Planar Coordinate System (Gauss-Kruger; 6 degree) - Pulkovo42, Zone3. (R - : ic 1
Contours 5 m spacing, generated from SRTM DTED 2, 3"; 2005. . Du? \ 73

400,90.0G

16°32'00" 16°34'00" 16°36'00" 16°38'00" 16°40'00" 142'00" | "16°44'00" 625000 16°46' 00




