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The CETeG 2014 excursion to the Upper Nysa K³odzka
Graben, the Sudetes: mor pho tec tonics and tec ton ics

Stop 2.1

Idzików, Pasterskie Ska³ki hill (Eng. Shep herds’ Rocks)

Lead ers: Janusz Badura (PGI) & Marta Rauch (ING PAN)
Topic: Subvertically dip ping con glom er ates
Lo ca tion: N50°16'19", E16°44'52"

In the NE part of the Nysa K³odzka Graben, in the east -
ern edge of the Idzików Through, the nar row ridge of the
hill is strongly man i fested in the mor phol ogy. In the east,
the Idzików Trough bor ders with the Œnie¿nik Mas sif
Range along the Wilkanów Fault (Fig. 1). The Pasterskie
Ska³ki is a ~4800 m long, NNW–SSE trending hill. In the
south ern part of this hill, there are out crops of Coniacian

Fig. 1. Out crops of Up per Cre ta ceous rocks (green) in the Up per Nysa K³odzka Graben against the DEM model of the area with lo ca tion of 
ex cur sion stops. Ver ti cal ex ag ger a tion 5 times.



sand stones and con glom er ates that dip steeply to wards the
west. The hill ridge ex poses a group of 5 iso lated crags
which are up 5 to 10 m high, 8 to 20 m long and up 1.5 to
3 m wide (Fig. 2). The hill stretches par al lel to the west ern
edge of the Œnie¿nik Mas sif Range, which is a tec tonic
bound ary (e.g. Radwañski, 1965; Wojewoda, 1997). There
are two opin ions in the lit er a ture on ki ne mat ics of this mar -
ginal fault. Radwañski (1975) in ter preted it as a re verse
fault, whereas Wojewoda (1997) as a nor mal fault. Ac cord -
ing to our ob ser va tions, in the Coniacian, it acted as a nor -
mal fault. A bed rock of the Idzików Trough was down
warped in com par i son to the Œnie¿nik Mas sif Range dur ing
that time. The then ex ist ing Coniacian beds were steep ened
be ing ro tated in a flex ure fold caused by drag ging on the
mar ginal nor mal fault. In the Idzików quarry, still in the
east ern edge of the Idzików Trough, a small dis tance to the
west of the Pasterskie Sa³ki hill, the Coniacian beds are
nearly in hor i zon tal po si tion. The Wilkanów Fault con tin -
ued to have been ac tive as a nor mal fault also in Mio cene–
Plio cene times, which is sug gested by the tri an gu lar facetes
which are ob served in the mor phol ogy of the west ern mar -
gin of the Œnie¿nik Mas sif Range (Badura & Rauch, 2014;
this vol ume).

The age of the Idzików Con glom er ates from the Pas-
terskie Ska³ki hill is in ter preted as the Late Coniacian, al -
though no fos sil fauna have been found in these rocks so far
(Pachucki, 1959). Their age is in ferred from the sim i lar ity to 

con glom er ates oc cur ring in the Idzików Sand stones which
con tain fos sil fauna and are ex posed in the nearby Idzików
quarry (Don & Don, 1960; Wojewoda et al., 1997). How -
ever, no de tail com par a tive stud ies on pe trol ogy of the con -
glom er ates in the two lo cal i ties have been car ried out and
the dif fer ence in the thick ness of the con glom er ate beds has
not been ex plained. The sim i lar ity of con glom er ates and
their age are mainly in ter preted based on an over all syn-
clinal ar range ment of beds in the NG (Jerzykiewicz, 1971;
Don, 1996; Fig. 16 in Don & Gotowa³a, 2008).

The petrographic anal y sis of peb bles from con glom er -
ates from the Pasterskie Ska³ki hill shows that the source
area was lo cated to the north and east of the graben, over the 
area of the Bardo Mts., Z³ote Mts., Krowiarki Mts. and
Œnie¿nik Range (Rode, 1934). Very mi nor ad mix ture of
Cretaceous rock peb bles in di cates that this coarse-grained
se ries was de pos ited ei ther prior to the max i mum trans gres -
sion of the Cre ta ceous sea or later. The Cenomanian con -
glom er ates are dom i nantly built of quartz and lidite peb bles
(Žateèka, 1996). Ac cord ing to Wojewoda (1997), these are
beach-re lated de pos its. How ever, very poor sort ing and in -
di ca tors of tur bu lent flow sug gest that they could orig i nate
in a flu vial en vi ron ment.

The geo phys i cal pro file across the Pasterskie Ska³ki
(Fig. 6 in Badura & Rauch, 2014) shows vari a tion in re sis -
tiv ity of rocks, which is in dic a tive of lithological vari a tion.
It is, how ever, not known whether the low re sis tiv ity rocks
be low the high re sis tiv ity ones should be in ter preted as
lower Coniacian mudstones or as weath ered mica schists
from the Orlica–Œnie¿nik Dome in the base ment of the Nysa 
Graben.

Stop 2.2

D³ugopole Górne

Lead ers: Janusz Badura  (PGI) & Marta Rauch (ING PAN)
Topic: D³ugopole Step
Lo ca tion: N50°13'4", E16°38'15"

At D³ugopole Górne, mid dle Turonian sand stones crop
out in an ac tive quarry (Fig. 1). The quarry is lo cated in the
west ern edge of the D³ugopole Step (fig. 7 in Badura &
Rauch, 2014 this vol ume). This mor pho log i cal step is the
south east ern pro lon ga tion of the £omnica Step which is a
mor pho log i cal man i fes ta tion of a mov able tec tonic block
within the base ment of the west ern part of the NG. Ini tially,
the £omnica block moved down wards as it is cov ered by
Up per Cre ta ceous de pos its, es pe cially in its SE part, which
is called the D³ugopole Step. The tec tonic block of £omnica 
prob a bly also moved up wards be cause the Cre ta ceous sed i -
ments are lo cally en tirely eroded.

In a quarry, a large-scale cross-bed ding dip ping to the
south west can be ob served in the walls (Figs 3, 4). The sand-
stones are cut by a sys tem of or thogo nal joints (NE–SW and
NW–SE) and one set of subvertical di ag o nal joints trending
in the WNW–ESE di rec tion (Fig. 4).
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Fig. 2. The crest of the Pasterskie Ska³ki hill. The rock is called
“Dog”. Pho tog ra phy shows steeply dip ping Turonian sand stones
and con glom er ates. Photo taken by J. Badura, M. Rauch as a scale.



Stop 2.3

Piotrowice, Babilon Moun tain

Lead ers: Janusz Badura  (PGI) & Marta Rauch (ING PAN)
Topic: The Duszniki–Gorzanów Fault Zone
Lo ca tion: N50°20'23", E16°40'42"

The Idzików Trough bor ders to the north with the Kro-
wiarki Mts. along the Krowiarki Fault which trends NW–
SE. In the vi cin ity of Piotrowice, a de flec tion in the south -
ern mar gin of the Krowiarki Mts. is no tice able (Badura &
Rauch, 2014). There is a small and nar row hill called Ba-
bilon Moun tain, which is, how ever, very dis tinc tive in the
mor phol ogy of the north ern part of the Idzików Trough
(Fig. 1). The hill is 10–20 m high and ~1100 m long (Fig. 5). 
It is built of Up per Turonian marls. The beds dip at an an gle
of ca. 35° to SSW and strike in the WNW–ESE di rec tion.
The Turonian marls bor der with Coniacian sand stones and
claystones to the south and east.

The Kamienny Grzbiet ridge ex tend ing along the Dusz-
niki–Gorzanów Fault Zone in the west ern part of the K³odzko

Val ley (Grocholska & Grocholski, 1958; Don & Gotowa³a,
2008) is prob a bly a pro lon ga tion of the Babilon Moun tain
ridge. The con ti nu ity of the struc ture was proved by deep
hydrogeological bore holes that were drilled near the vil lage
of Gorzanów (Kie³czawa & Teisseyre, 2000). The up lift of
the meta mor phic base ment be tween the Ka- mienny Grzbiet 
ridge and Babilon Moun tain ridge is also no tice able on the
map of the sub-Cre ta ceous base ment (Badura & Rauch,
2014). The re sis tiv ity pro fil ing showed that the width of the
horst in the meta mor phic base ment be low the Kamienny
Grzbiet ridge is less than 1 km (Farbisz, 1996) and its length 
is ~12 km. The horst sep a rates two deep troughs: the
Krosnowice and Idzików Troughs.

The crest of the Babilon Moun tain ridge is dis sected by
deep ero sion-de nu da tion val leys. They are most prob a bly
in cised above di ag o nal faults. This is sug gested by frag -
men ta tion of the ridge into sec tions which dis play en-ech e -
lon ar range ment and are shifted in re spect to each other by
~20– 50 m.
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Fig. 3. The quarry at D³ugopole Górne with the Turonian sand stones in the west ern edge of the D³ugopole Step. Pan oramic pho tog ra phy
shows the large cross-bed ding in the lower level of the qurry. Within the up per level of the quarry the sand stone beds are nearly hor i zon tal.
Photo taken by M. Rauch.

Fig. 4. Struc tural di a gram show ing ori en ta tion of bed ding, cross-
bed ding and joints in sand stones.

Fig. 5. Pho tog ra phy shows the Babilon Moun tain, view from the
vil lage of Piotrowice. Photo taken by M. Rauch



Stop 2.4

Krosnowice, Czerwoniak Mt.

Lead ers: Janusz Badura  (PGI) & Marta Rauch (ING PAN)
Topic: Tec tonic su per po si tion of Up per Cre ta ceous and
Perm ian rocks with am phi bo lites of the K³odzko
Metamoprphic Mas sif
Lo ca tion: N50°24'09", E16°37'31"

The Czerwoniak Mt. is one of the most ex traor di nary
and broadly dis cussed geo log i cal lo cal i ties in the Mid dle
Sudetes. Three im por tant geo log i cal units are in con tact in
this re gion: the Intra-Sudetic Synclinorium, the K³odzko
Meta mor phic Mas sif and the Nysa Graben. The Krosno-
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Fig. 6. The Czerwoniak Mt., roadcut ex po sure at Krosnowice.
Pho to graph shows ver ti cal Turonian cal car e ous mudstones. Photo
taken by M. Rauch, J. Badura as a scale.

Fig. 7. The Czerwoniak Mt. Pho to graph shows the dextral strike-
slip fault which cut the steeply dip ping Cenomanian cal car e ous
claystones with spongiolite and Perm ian sand stones. Ste reo grams
(lower hemi sphere) shows the bed ding ori en ta tions within this lo -
cal ity. Photo taken by M. Rauch.

Fig. 8. Old quarry of Turonian sand stones at Krosnowice. Note
subvertical dextral strike-slip faults (red col ored) which cut the
steeply dip ping sand stones and cal car e ous mudstones at the Turo-
nian–Cenomanian bound ary. Stereogram (lower hemi sphere)
shows the ori en ta tion of the bed ding and dextral strike-slip faults
within this lo cal ity. Grey ar rows near the stereogram in di cate es ti -
mated ori en ta tion of hor i zon tal com pres sion and ex ten sion. Photo
taken by M. Rauch.



wice Trough is lo cated in the north ern most part of the gra-
ben, in the Krosnowice Syncline (Don & Gotowa³a, 2008).
The Czerwoniak Mt. is lo cated in the north-east ern limb of
this syncline, close to the west ern mar gin of the K³odzko
Meta mor phic Mas sif. The Czerwoniak Mt. is built of Up per
Cre ta ceous rocks in the SW and cen tral parts and Perm ian
rocks in the NE part of the moun tain. In the north east ern-
most part of the moun tain, the am phi bo lites of the K³odzko
Meta mor phic Mas sif crop out. The meta mor phic rocks were 

thrusted to wards SW over the Perm ian sand stones and con -
glom er ates (Wojewoda & Burliga, 2008). The con tact be -
tween the Perm ian and Up per Cre ta ceous rocks seems to be
of sed i men tary or i gin. These beds dip al most ver ti cally and
strike in the W–E and WNE–ESE di rec tions (Fig. 6). The
beds are cut by nearly ver ti cal strike-slip faults which trend
obliquely to the bound ary be tween the Perm ian and Cre ta -
ceous de pos its (Fig. 7). The dextral strike-slip fault planes
are ori ented NW–SE and NNW–SSE (Fig. 8). At the con -
tact zone be tween the Cenomanian and Turonian rocks, in
an old quarry, dextral move ment along the bed ding is ev i -
denced by small-scale tec tonic struc tures (Fig. 8). The
strikes of the sinistral fault planes are NNE–SSW and NE–
SW (Fig. 9). The thrust faults are very rare in the Up per
Creatceous rocks; they more com monly oc cur in the Perm -
ian rocks (Fig. 10). The strikes of the thrust fault planes are
WNW–ESE and the fault planes dip to NE at an an gle of up
to 40°. The re con structed max i mum prin ci pal stress axis
trends NNE–SSW.
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Fig. 9. The Czerwoniak Mt. Note a ver ti cal sinistral strike-slip
fault which cuts ver ti cally dis posed Turonian cal car e ous mud-
stones. Stereogram (lower hemi sphere) shows the ori en ta tion of the 
bed ding and sinistral strike-slip faults within this lo cal ity. Grey ar -
rows near the stereogram in di cate es ti mated ori en ta tion of hor i zon -
tal com pres sion and ex ten sion. Photo taken by M. Rauch.

Fig. 10. Old quarry in Perm ian con glom er ates and sand stones at
Krosnowice. Pho tog ra phy shows the thrust faults which cut the
steeply dip ping Perm ian rocks close to the fron tal thrust of the
meta mor phic K³odzko unit. Stereogram (lower hemi sphere) shows
the ori en ta tions of the bed ding and thrust faults. Grey ar rows near
the stereogram in di cate the es ti mated ori en ta tion of the max i mum
prin ci pal stress axis. Photo taken by M. Rauch.
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