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Ab stract The Up per Nysa K³odzka Graben is a geo log i cal unit well iden ti fi able on geo log i cal, top o graph i cal and dig i tal el e va tion
model (DEM) maps. Tec tonic ac tiv ity in the area dates back to the Late Cre ta ceous, when the frames of the tec tonic trough
were formed due to the up lift of the Œnie¿nik Mas sif Range in the east, Krowiarki Mts. Range in the north and the Bystrzyca
Mts. and Orlicka Mts. ranges in the west. The to tal ver ti cal dis place ment be tween the deep est lo ca tions in the graben and
the high est peaks in the Œnie¿nik Range var ies be tween 1200 and 1700 m. The ver ti cal dif fer ences in top o graph i cal re lief of
the graben base ment ex ceed 500 m. Al though the Up per Nysa K³odzka Graben ex tends NNW–SSW, con cor dantly with the
trend of moun tain ridges in the Œnie¿nik Range, sub or di nate tec tonic struc tures within the graben trend N–S in its south ern
part near Králíky and NW–SE in the mid dle and north ern parts. The trends of the sub or di nate tec tonic struc tures are, thus,
par al lel to the main moun tain ranges in the Orlica Mts., Bystrzyca Mts. and Krowiarki Mts. The most in ten sive ver ti cal
move ments took place in the Late Touronian, Coniacian, at the turn of the Creataceous and Ter tiary, in the Paleogene and
Early Neo gene. Al though the Late Neo gene and Qua ter nary ac tiv ity in this area is not well documented, the ver ti cal dis -
place ment along faults is as sessed at ~70 m. The pres ence of vol ca nic rocks cov er ing river grav els in L¹dek Zdrój, ther mal
and min eral springs as well as the oc cur rence of mi nor earth quakes in his tor i cal times point to tec tonic ac tiv ity also in the
Pleis to cene. Re cent tec tonic ac tiv ity in the Up per Nysa K³odzka Graben area is ev i denced by geo detic mea sure ments and
microseismicity re corded over the ad ja cent East Sudetes area.

Manu script re ceived 3 Feb ru ary, ac cepted 5 March 2014

IN TRO DUC TION

The Up per Nysa K³odzka Graben (= Nysa Graben, NG) 
oc curs to the SE of the Intra-Sudetic Synclinorium (¯elaŸ-
niewicz et al., 2011). It was filled with ma rine sed i ments in
early Cenomanian through Coniacian to Santonian times
(Teisseyre, 1975; Radwañska, 1960 a, b; Kêdzierski, 2002).
In the Turonian, only two is lands emerged from the then shal -
low sea, the East ern and West ern-Sudetic Is lands (Fig. 1).
Vari able ver ti cal dis place ments along base ment faults ini ti -
ated lo cal sub si dence in the Coniacian, among oth ers in the
NG area (Don & Don, 1960; Jerzykiewicz, 1971).  This tec -
toni cally con trolled sub si dence led to ac cu mu la tion of over

three times thicker suc ces sion of Coniacian de pos its in the
graben than in the ad ja cent ar eas and the ver ti cal dis place -
ment along the bor der nor mal faults was as sessed at 600 m
(Rode, 1936; Pachucki, 1959; Don & Don, 1960). The sub-
sidence in the graben ceased al ready in the Coniacian. In the
NG, the ter mi na tion of the sub si dence is in di cated by a shal-
low ing- and coars en ing-up ward suc ces sion of marls over lain
by sand stones and then by con glom er ates (Jerzykiewicz, 1971; 
Wojewoda, 1997). Since that time, the Late Cre ta ceous Ba sin
was sub jected to in ver sion. This study pres ents the main events
in the ba sin in ver sion and in the struc tural evo lu tion of the NG.

PHYS I OG RA PHY

The NG is a dis tinc tive top o graphic sub unit in the Ko-
tlina K³odzkaValley. It trends NNW–SSE, and Boboszów
in the south. The NG de pres sion is the broad est in the north,
be ing ~12 km wide and it nar rows down to ~2 km at the
south ern ter mi na tion. El e va tion dif fer ence of mod ern topo-
graphic sur face is ~ 250 m over a dis tance of ~50 km. The
de pres sion sep a rates the Bystrzyca Mts. and Orlica Mts.

ranges in the west from the Œnie¿nik Range in the east (Fig. 2).
The Krowiarki Mts. Range ter mi nates the de pres sion to the
north, whereas to the south, it wedges out near the town of
Štíty (Czech Re pub lic). An over all top o graphic sur face of
the de pres sion is in clined to wards the north and south re -
spec tive the Miêdzylesie Pass.
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GE OL OGY

Graben bound aries

The NG is lo cated in the cen tral part of the Orlica–
Œnie¿nik Dome (Don et al. 1990). It is a nar row, wedge-
shape in ge om e try unit that stretches over ~50 km be tween
the vil lage of Krosnowice in the north and the town of Krá-
líky (Fig. 2). Its width di min ishes from about 12 km in the
north to ~1.3 km at the south ern ter mi na tion near the town
of Štíty (Radwañski, 1975). The max i mum ob served thick -
ness of Up per Cre ta ceous rocks (Turonian–Santonian) in
the graben is about 720 m (Radwañski, 1975; Valeèka,
1988). Neo gene flu vial de pos its oc cur at the Miêdzylesie
Pass and in the area of Králíky (Žateèka, 1996; Sroka &
Kowalska, 1998). The youn gest infill in the NG is rep re -
sented by re cent flu vial and col lu vial de pos its.

Some au thors cor re late the north ern bound ary of the
graben with the Kamienna Góra Horst (Don, 1996) or Ka-
mienny Grzbiet–Babilon Fault Zone (Don & Gotowa³a,
2008). This fault zone, pos si bly the east ern pro lon ga tion of
the Hronov–Poøíèí Fault Zone, is ac tu ally a horst bounded
by the Duszniki–Gorzanów Fault on the south ern side and
the Pstr¹¿na–Gorzanów Fault on the north ern side (Figs
1–4). The north ern part of the NG bor ders on Perm ian bed -
rock of the Intra-Sudetic Synclinorium (Fig. 3), which out -
crops in the vi cin ity of Krosnowice on the south ern slope of
the Góra Czerwoniak Hill (Wojewoda & Burliga, 2008).
The south ern part of the graben bor ders on crys tal line rocks
from which it is sep a rated by steep faults with an es ti mated
throw of ~600 m (Rode, 1936; Pachucki, 1959; Don & Don, 
1960). A step-like fault ing is also ev i denced in side the sou-
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Fig. 2. Out crops of Up per Cre ta ceous rocks (green) in the Up per Nysa K³odzka Graben against the DEM model of the area. 5 times ver ti cal 
ex ag ger a tion.



thern part of the graben, where two fault-bounded blocks
are dis tin guished: the Bystrzyca Mts. block (the most up -
lifted part of the graben) and the £omnica High block. The
south ern most tip of the NG is sit u ated on the Czech Re pub -
lic ter ri tory and re ferred to as the Králíky Graben.

Infill of the graben

The sed i men tary infill of the NG rep re sents the east ern -
most frag ment of the for merly con tin u ous Up per Cretace-

ous sed i men tary cover (Fig. 1). In the area of study, the co-
ver is dis mem bered into four do mains lo cated across the
Pol ish-Czech bor der.

In the Cenomanian, a trans gress ing sea en tered the area
of the Kotlina K³odzka Val ley from the north west and in un -
dated the rel a tively flat sub-Cenomanian sur face (Pachucki, 
1959; Don & Don, 1960). The Up per Cre ta ceous rocks are
rep re sented by sand-clay-marl fa cies de pos ited in a shal low
epicontinental sea. The sea was deep en ing un til the Early
Turonian and the sed i men tary fa cies pat terns changed in the 
Mid dle Turonian. The abun dance of coarser clastic de pos its 
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Fig. 3. Geo log i cal sketch of the Nysa Graben to show lines of geoelectrical pro files and lo ca tions of bore holes that reached the sub-Cre ta -
ceous bed rock. 1 – Ce no zoic; 2 – Coniacian; 3 – Cenomanian and Turonian; 4 – Tri as sic; 5 – Perm ian; 6 – Car bon if er ous; 7 – meta mor phic
and plutonic rocks; 8 – basaltoids; 9 – faults in sub-Cre ta ceous base ment; 10 – bore holes; 11 – elec tri cal re sis tiv ity pro files with num bers.
Ab bre vi a tions: SMF – Sudetic Mar ginal Fault.



sug gests that the source ar eas were up lifted on ei ther side of
the graben and that troughs de vel oped in the graben, in
areas where thick clastic sed i ments were ac cu mu lated. The
stron gest sub si dence oc curred in the east ern part of the
graben which abut ted against the con cur rently el e vat ing
Œnie¿nik Range that was the main source of clastic sed i -
ments. In the NW part of the graben, the Cre ta ceous sed i -
ments ac cu mu lated in a broad and realtively shal lower
sub-ba sin re ferred to as the Batorów trough. The me dium
grained sand stones and con glom er ates of the Idzików Beds
are re garded as the youn gest Cre ta ceous de pos its in the NG
(Don & Gotowa³a, 2008).

The thick ness of the Cre ta ceous strata in the NG ranges
be tween 400 and 900 m (Radwañski, 1957, 1961; Pachucki, 
1959; Don & Don, 1960). Jerzykiewicz (1971) es ti mated
the to tal thick ness at ~900 m. The Up per Cenomanian to
Mid dle Turonian sed i men tary fa cies and the thick nesses of

de pos its are sim i lar in the Nysa Graben and in the Intra-
Sudetic Synclinorium (Don & Gotowa³a, 2008). Ac cord ing
to Don & Don (1960) the dif fer ences in sed i men tary pat -
terns of youn ger Cre ta ceous de pos its be tween the graben
and synclinorium in di cate that since the Mid dle Turonian
the sed i men ta tion in the area south of K³odzko went on un -
der tec tonic con trol. Since the Coniacian, the sed i men tary
fa cies in the two depocentres sig nif i cantly dif fer en ti ated as
ev i denced by the 900–1000 m thick Idzików beds in the
Nysa Graben whereas their equiv a lents in the Intra-Sudetic
ba sin did not ex ceed 370 m (Don & Wojewoda, 2003).

The thick ness of Coniacian de pos its in teh NG was over -
es ti mated in older anal y ses (Jerzykiewicz, 1971). Later bore -
holes pro vided more cor rect in for ma tion. In two bore holes,
Pisary IG1 and 7R in Stary Waliszów, the thick ness of Co-
niacian suc ces sion was 398.3 m and 355 m, re spec tively
(Radwañski, 1975). In the nar row est part of the graben near
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Fig. 4. Dig i tal el e va tion model of the sub-Cre ta ceous base ment. Dense grid: pre-Up per Cre ta ceous bed rock; thin dashed lines – faults. Ab -
bre vi a tions: BH – Babilon Horst; H-PT – Hronov-Poøíèí Thrust; SMF – Sudetic Mar ginal Fault. 5 times ver ti cal ex ag ger a tion.



Králíky, the thick ness of Coniacian de pos its was 468.3 m in
the KP-1 bore hole and the ap par ent thick ness of 553.5 m
was ev i denced in the KP-2 bore hole (Valeèka, 1988). In
case of the Batorów and Po lice troughs, Coniacian sed i -
ments were thin ner since their bed rock was el e vated as ev i -
denced in the Batorów IG-1 borehole and, thus they were
en tirely eroded. There is a NNE–SSW trending fault zone
near Polanica Zdrój which pres ently sep a rates the Krosno-
wice Syncline from the Bato- rów Syncline (Don & Goto-
wa³a, 2008), the lat ter be ing up lifted by ~350 m with re spect 
to the for mer (Radwañski, 1975).

Open syn clines and anticlines in bed ding of Up per Cre -
ta ceous rocks in the Nysa Graben were rec og nized and
mapped by Don & Gotowa³a (2008). These tec tonic struc -
tures were brought about by the NNE-SSW ori ented short -
en ing in a compressional re gime. Our ob ser va tions show
that the pres ent day syn clines found in the out crop pat tern
ac tu ally de vel oped over for mer sedimentary troughs.

There are also Neo gene flu vial de pos its ev i denced at
the Miêdzylesie Pass and in the area of Králíky (Žateèka,
1996; Sroka & Kowalska, 1998). The youn gest infill in the
NG is rep re sented by re cent flu vial and col lu vial de pos its.

Tec ton ics

The NG de vel oped in the Late Cre ta ceous–Ter tiary
(Pachucki, 1959; Don & Don, 1960; Jerzykiewicz, 1971)
and was sep a rated from sur round ing meta mor phic rocks by
steep bor der faults. The ver ti cal dis place ments along the in -
di vid ual bor der faults vary be tween 600 m (Rode, 1936; Pa- 
chucki, 1959; Don & Don, 1960) and 1600 m (Don & Goto- 
wa³a, 2008).

Sev eral in ter pre ta tions of tec tonic evo lu tion of the gra-
ben were pro posed. The ear li est con cept by Cloos (1922,
1936) as sumed that an extensional trough was formed in the 
ax ial part of the ris ing up Orlica–Œnie¿nik Dome. Other au -
thors (Don & Don, 1960; Don 1996; Don & Wojewoda,
2005; Don & Gotowa³a, 2008) dis tin guished two ma jor sta-
ges in the evo lu tion of the graben: (1) a synorogenic, grav i -
ta tional sub si dence in duced by the ex ten sion of the meta -
mor phic base ment dur ing its up lift; (2) a compressional
phase at the turn of the Cre ta ceous and Paleogene (‘Lara-
mian’ phase). Wojewoda (1997) also pro posed a multiphase 
evo lu tion of the NG in the Late Cre ta ceous with de vel op -
ment of nor mal listric faults at its bor ders. The nor mal faults 
were then re ju ve nated as dextral strike-slip faults and the
ex ten sion of the base ment con tin ued in the Coniacian–San-
tonian through Neo gene.

Tec tonic ac tiv ity along the east ern bor der nor mal fault
en hanced sub si dence in the ad ja cent ar eas of the Cre ta ceous 
ba sin and led to de vel op ment of an asym met ric graben,
deeper in the east ern part of the ba sin and shal lower in the
west ern one (Jerzykiewicz, 1971). An es ti mated throw
along the east ern bor der fault in the vi cin ity of the Czarna
Góra Hill was ~1600 m (Don & Don, 1960). The ver ti cal
dis place ment along the west ern bor der fault dif fered along

the fault strike: hun dreds of me ters in its south ern sec tion
and a few me ters in the north ern sec tion, i.e. near the bound -
ary be tween the NG and the Intra-Sudetic Synclinorium
(Don & Gotowa³a, 2008). The dif fer ence in thick ness of the
Cre ta ceous de pos its through out the NG is due to both the
asym me try of the graben and de vel op ment of sub sid iary
faults in the graben af ter the Mid dle Turonian.

Ac cord ing to Don & Gotowa³a (2008), the most sig nif i -
cant event in the next stage of the NG evo lu tion was the ac -
tiv ity of the NW–SE trending Krowiarki Mar ginal Fault
(KMF) which bounded the graben to the north be tween the
vil lages of Nowy Waliszów and Gorzanów (Fig. 4). The
Cre ta ceous graben infill is in con tact with meta mor phic ba-
sement rocks along this fault. It is a nor mal com po nent
fault, how ever, lo cally it ap pears as a re verse one with
sinistral strike-slip com po nent. The KMF con sti tutes a part
of a re gional fault zone which con tin ues to wards the south -
east, across the Œnie¿nik Range and the Staré Mìsto Belt to
the Keprnik Dome. To ward the north west, the KMF ex tends 
as the Duszniki–Gorzanów Fault Zone (Fig. 4). The south -
ern tip of the NG bor ders on the Štíty Fault (Don et al.,
2003). This is a re verse fault which trends par al lel to the
KMF.

Don & Gotowa³a (2008) in di cate the im por tance of lat -
eral com pres sion in the tec tonic evo lu tion of the NG, which
took place at the turn of the Cre ta ceous and Paleogene. The
com pres sion in duced in ver sion of the nor mal faults and led
to de vel op ment of re verse, NW–SE trending faults in the
north ern and south ern parts of the graben. It also re sulted in
large-scale, open fold ing of the ba sin infill, with the fold
axes trending NW–SE, obliquely to the ex tent of the graben. 
Sev eral folds are dis tin guished: Miêdzylesie– Roztoki Syn-
cline, D³ugopole Zdrój Anticline, Wilkanów Syncline, Bys- 
trzyca Anticline, Idzików–Krosnowice Syncline and the
Domaszków–D³ugopole Zdrój–Bystrzyca K³odzka Anti-
cline. The lat ter ex tends in the cen tral part of the graben.
A bunch of faults trending WNW–ESE/NW–SE also for-
med dur ing the very stage of de for ma tion (Fig. 2).

The Krosnowice–Miêdzygórze Fault de picts vari able
dis place ment and ge om e try (Don & Don, 1960). It in duced
drag fold ing of Cre ta ceous beds in the vi cin ity of Gorzanów 
(Grocholska & Grocholski, 1958). The dis place ment on the
fault sig nif i cantly in creases near the vil lage of Mielnik,
where the beds are down-thrown on the fault to wards the
south east. West wards, the fault plane steep ens up to ver ti cal 
and in the vi cin ity of Nowy Waliszów the fault at tains a re -
verse ge om e try.

Dumicz (1964) and Fr¹ckiewicz (1965) de scribed ev i -
dence of thrust ing of meta mor phic rocks over Cre ta ceous
de pos its in sev eral lo ca tions in the NG area. Also Dzie-
wañski (1984) re ported thrust ing of gneiss es over Cre ta -
ceous rocks near the vil lage of M³oty in the Bystrzyca Mts.
The above ev i dence points to lat eral com pres sion and re -
verse fault de vel op ment at the late stage of the NG evo lu -
tion. These as pects are more thor oughly dis cussed by W.
Kozdrój (2014) who pres ents the re sults of shal low drillings 
both in the graben and in the ad ja cent ar eas.
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TO POG RA PHY OF SUB-CRE TA CEOUS SUR FACE IN THE GRABEN
AND AD JA CENT UNITS

The stud ies on the con tem po rary tec ton ics in the NG
and ad ja cent re gions were car ried out with use of the dig i tal
el e va tion mod els (DEM, Fig. 4) as well as the anal y sis of
changes in river tracts (Fig. 2), anal y sis of to pog ra phy of de -
pres sions which are not re lated to the mod ern river sys tem
and anal y sis of tri an gu lar fac ets (Fig. 5). These anal y ses
were cor re lated with the re sults of geo phys i cal stud ies
(elec tri cal re sis tiv ity pro fil ing) by Grzegorczyk et al. (1993) 
and Farbisz (1993) and with the data from a few bore holes
which pen e trated the base ment rocks un der ly ing the Cre ta -
ceous de pos its in the NG. Farbisz (1993) also re in ter preted
the ear lier ac quired re sis tiv ity pro fil ing data.

There are nu mer ous geo phys i cal in di ca tions of ro ta tion
and flex ural bend ing of Cre ta ceous beds in the vi cin ity of
faults in the NG (Fig. 6). The re sis tiv ity im ages show an in -
creased re sis tance of rocks in the vi cin ity of the flex ural
folds, for ex am ple in Pasterskie Ska³y (Shep herds’ Rocks).
Orig i nally, this phe nom e non was in ter preted as a change in
li thol ogy or lo cal up lift of the base ment. How ever, our stud -
ies showed that the ob served in crease in the re sis tiv ity re -
sults from in tense frac tur ing of the bent and dragged beds in 
the open flex ures, as well as from steep en ing of beds and,
thus, ap par ent in crease of thick ness of rocks with high elec -
tri cal re sis tiv ity (Farbisz, 1993).

Scat tered data on the depth of the sub-Cre ta ceous sur -
face ob tained from a few bore holes were cor re lated with the 
height at which the base ment rocks out crop on the sur face at 
pres ent. The 3D model of the sub-Cre ta ceous sur face was
con structed uti liz ing dif fer ent type of soft ware: Ex cel (data

bases), Surfer (com pi la tion of data bases, griding), Global
Map per (im ag ing, 3D pro jec tion, con tour maps).

The re in ter pre ta tion of the elec tric re sis tiv ity pro files
on a re gional scale (Farbisz, 1993; Grzegorczyk, 1993) and
the data ob tained from bore holes in the Intra-Sudetic Syn-
clinorium showed that the Cre ta ceous de pos its over lay
Perm ian de pos its in the north ern part of the Intra-Sudetic
Synclinorium, and Car bon if er ous and Perm ian de pos its in
its SW part. In the area of Batorów, Duszniki Zdrój, Pola-
nica Zdrój and Krosnowice, the Cre ta ceous de pos its are un -
der lain by meta mor phic rocks. Sev eral sub or di nate syn -
clines and anticlines are dis tin guished over the area cov ered 
by Cre ta ceous de pos its: Krzeszów, Po lice, Batorów, Kros-
nowice, Nysa Graben, and Králíky.

In the NG, a sharp scarp de lin eates its north ern bound -
ary and sep a rates the graben from meta mor phic rocks of the
K³odzko Meta mor phic Mas sif and the Krowiarki Meta mor -
phic Belt ( Don & Gotowa³a, 2008). Also the east ern edge
along the con tact with the Œnie¿nik Meta mor phic Mas sif is
very dis tinc tive. Only the SW bound ary of the graben is less 
clearly ex pressed due to the oc cur rence of ex ten sive mor-
photectonic flat step-like blocks, trending NW–SE, which
sep a rate the Nysa Graben from the Orlica Mts. and Bys-
trzyca Mts. Two broad mor pho log i cal steps with steep east -
ern slopes and gen tler west ern ones are dis tin guished in the
NE part of the Orlica Mts. They are re ferred to as the Bys-
trzyca and £omnica High steps (Fig. 4). The morphotec -
tonic step of Gorzanów is sit u ated in the pro lon ga tion of the
£omnica step. The asym met ric morphotectonic Bystrzyca
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Fig. 5. Tri an gu lar fac ets along the Wilkanów Fault.



step trends obliquely to the graben, be ing partly cov ered by
Cre ta ceous de pos its (Fig. 4). Turonian de pos its are cov ered
by Coniacian de pos its in its east ern part. The SE part of that
step oc curs at deeper depths and cor re lates with the Wilka-
nów Syncline dis tin guished by Don & Gotowa³a (2008).

The el e va tion dif fer ence be tween sum mits in the Orlica
Mts. (1000–1100 m a.s.l.) and the Divoká Orlice river bed is 
~350–400 m. The dif fer ence in the north ern and cen tral sec -
tions of the Bystrzycka Mts. flat step is ~150 m and over
400 m in its south ern sec tion. The £omnica High Step is
~3 km wide and it rises ~220 m above the River Bystrzyca
val ley. The east ern slope of this step dips steeply to wards
the River Nysa K³odzka val ley, mak ing up a 350 m high
scarp. Cre ta ceous de pos its are pre served only fragmentarily
on the top of the step.

All four steps cut-off on their north ern side on a tec -
tonic zone of the Duszniki–Gorzanów Fault Zone (Rad-
wañski, 1975; Fistek, 1977; Kie³czawa & Teisseyre, 2000;
Don & Gotowa³a, 2008). Turonian de pos its are up lifted

along this zone and con sti tute a horst which is 11 km long
and 1 km high. The zone is ev i denced as a scarp in a nu mer -
i cal model of the sub-Cre ta ceous base ment (Fig. 6) and it
ex tends north of the vil lage of Gorzanów (Farbisz, 1993).
The up lifted base ment blocks formed ridges on the sur face
which shifted lo cal stream val leys. For ex am ple, one of the
streams orig i nally flow ing northeastwards changed the di -
rec tion of flow to the SEE, i.e. par al lel to the up lifted horst.
A pass in the Kamienny Grzbiet ridge is the rem nant of the
for mer NE-trending stream valley.

A num ber of sec ond-or der tec tonic struc tures can be
distinguished in re cent to pog ra phy of the sub-Cre ta ceous
base ment (Fig. 7). These are tec tonic troughs and horsts
which de pict high dif fer ence in el e va tion in places. Lon gi -
tu di nal scarps of the troughs, trending N–S, NNE–SSW and 
NE–SW, ter mi nate on the lat i tu di nal scarps which trend
W–E, NWW–SEE and NW–SE. There fore, the for mer
group of scarps ap pear to be sec ond ary mor pho log i cal fea-
tures in respect to the latter.
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Fig. 6. Geo log i cal in ter pre ta tion of the elec tri cal re sis tiv ity pro fil ing (thin lines and num bers at the back ground). For lo ca tions see Fig. 3.
Pink – base ment; green – Up per Cre ta ceous infill of the Nysa Graben; ver ti cal dashed lines – faults; thick dashed lines – at ti tude of bed ding
planes in volved in open folds, note bend ing of beds in the prox im ity of faults which re corded mul ti ple move ments with chang ing ki ne mat ics.



The sub-Cre ta ceous base ment in the NG is asym met ri -
cally el e vated  (Fig. 7). A dis tinct trough (~ Idzików Syn-
cline) oc curs in the north ern part of the graben along the
Krowiarki Mar ginal Fault and the other be tween the Nysa
Fault and Szalejów–Krosnowice Fault (Krosnowice Syn-
cline). In the Krosnowice Syncline, the base ment grad u ally
rises southwestwards, then, it is abruptly up lifted along the
Kamienny Grzbiet–Babilon Horst which makes up a remar-
kable ramp at the SE mar gin of the Krosnowice Syncline.
The edges of this de pres sion out line a tra pe zium in a plan
view. Also in the Idzików Syncline, a tra pe zium-shape bed -
rock trough is no tice able and the base ment top sur face grad -
u ally rises to wards the Kamienny Grzbiet–Babilon Horst
which is very nar row near the vil lage of Idzików. In the cen -
tral part of the NG, be tween the vil lages of P³awnica and
Goworów, the base ment of the graben is up lifted and bor -
dered by WNW–ESE trending edges. The north ern edge of
this up lifted block is sit u ated in the vi cin ity of the Zab³ocie– 
Idzików Fault and the south ern one in the vi cin ity of Go-
worów (see Tec tonic Map of the Nysa K³odzka Graben in
Don & Gotowa³a, 2008).

There are two deep troughs or grabens in the bed rock of 
the south ern part of the NG. These are the Králíky–Pisary
trough and the Gaworów trough, both more than 700 m
deep. The lat ter oc curs be low the Miêdzylesie Syncline. The 
two de pres sions are sep a rated by the Miêdzylesie Step
which rises ~200 m above the base ment of the troughs and
stretches along the Kamieñczyk and Králíky Fault. The el e -
va tion dif fer ence be tween the bot toms of both troughs and
the crests of neigh bour ing hills is over 800–900 m.

To wards the south west from the vil lage of Roztoki, a
tri an gu lar in shape part of the NG base ment rises by ~250
m. This part of the NG is a SE pro lon ga tion of the £omnica
High Step, which was more deeply bur ied. Its was named
the Roztoki Syncline by Don & Gotowa³a (2008).

An other up lifted horst ex tends be tween D³ugopole
Zdrój and Nowa Wieœ. It is a south east ward con tin u a tion of
the £omnica High Step. There are ~75 m el e va tion dif fer -
ences in the mor pho log i cal sur face of this bur ied horst. The
highs and de pres sions may in di cate that this sur face ev i -
dences bur ied etchplain where regoliths occur.

Less vari able mor phol ogy is ev i denced on top of the
bur ied ex ten sion of the Bystrzyca flat step (Bystrzyca Anti-
cline). This step de lin eates the north ern bound ary of an other 
deep trough re ferred to as the Idzików Brachysyncline
(Don, 1996; Don & Gotowa³a, 2008). The re search bore -
hole 7R drilled to a depth of 625 m showed that Mid dle
Turonian de pos its oc cur at the bot tom of the bore hole, thus,
the meta mor phic base ment has to oc cur some 20–40 m
deeper (Radwañski, 1975). The el e va tion dif fer ences be -
tween the crest of Krowiarki Mts. Range and the bot tom of
the crys tal line base ment of the trough is over 620 m and
over 400 m in re spect to the buried Bystrzyca step.

The re sis tiv ity pro fil ing along lines cross-cut ting the
NG re vealed vari a tion in re sis tiv ity of the graben infill. Low 
re sis tiv ity (20–50 Wm) rocks oc cur in the west ern part of the 
graben and in the prox im ity of tec tonic bor ders of the
Krowiarki Mts. Range and Œnie¿nik mas sif. The re sis tiv ity
of rocks sharply in creases from 75 to 410 Wm in the vi cin ity 
of the east ern bor der of the graben (Farbisz, 1993). Low re -
sis tiv ity rocks also oc cur at depths be low 100 m. The band
of high re sis tiv ity rocks is ~1300 m wide and has sharp
bound aries. There fore, it is rather un likely to as sume this
fea ture as rep re sent ing sand and gravel deltaic de pos its,
which interfinger with clay and sand ones. The anal y sis of
the geo phys i cal data is hin dered due to the oc cur rence of
sev eral hun dred me ter wide tec tonic steps which ob scure
the dis tri bu tion of re sis tiv ity of rocks in the graben.

The Krosnowice trough sit u ated in the north ern part of
the graben has tra pe zium-shape bound aries in a plan view.
It nar rows eastwards, where it bor ders on the Krowiarki Mts.
Range. Along this tec tonic bound ary, the east ern most oc -
cur rence of Perm ian de pos its is ev i denced in the River Bia³a 
L¹decka val ley (Grocholska & Grocholski, 1958). The NW
bor der of the trough is de lin eated by the Czerwoniak Thrust,
whereas the west ern bound ary cor re sponds to NNE–SSW
trending faults, which sep a rate the trough from the up lifted
by ~300 m Batorów Ba sin (Radwañski, 1975; Don & Goto-
wa³a, 2008). The south ern bound ary is out lined by the Ka-
mienny Grzbiet–Babilon Horst. The deep est bore hole drilled
in that area re vealed that the to tal thick ness of Cre ta ceous de -
pos its is 518 m (Grzegorczyk et al., 1993). The el e va tion dif -
fer ence in re spect to the Góra Czerwoniak hill is over 420 m.

CON CLU SIONS

The anal y sis of the sub-Cre ta ceous base ment mor phol -
ogy in the NG, based on data from a few bore holes and from 
rel a tively dense net work of re sis tiv ity pro fil ing, ev i denced
block dis place ments. The most sig nif i cant sub si dence took
place in the south ern part of the graben, where the great est
thick ness (~720 m) of Cre ta ceous de pos its is doc u mented
(Fig. 4). In the north ern part of the Nysa Graben, in the
Idzików Trough (~Syncline), these de pos its are only up to
640 m thick.

The NG is dis tinctly bounded by steep faults along the
north ern and east ern bor ders. The west ern bound ary is de -
lin eated by a sys tem of en ech e lon faults (Jagodna and
D³ugopole Faults) which el e vated the base ment in step-like

blocks up to the sur face. These tec tonic steps are asym met -
ric, be ing gently in clined to wards SW and steeply to wards
NE. The steps con tinue fur ther to the east where they are
still rec og niz able in the mor phol ogy of the graben bot tom
which is con cealed un der Cre ta ceous strata. These tec tonic
steps are also asym met ric, be ing more gently in clined on
their SW sides and more steeply on the NE sides.

The to pog ra phy of the NG base ment and con tin u a tion
of the step-like ar range ment of the fault blocks out side the
west ern bound ary of the graben in di cate that the tec tonic
struc ture of the graben was mod i fied af ter the Late Cre ta -
ceous–Paleogene in ver sion, ow ing to the NE–SW ori ented
ex ten sion. The pres ent out line of the graben was shaped
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Fig. 7. A – blockdiagram show ing the struc ture of the Nysa Graben. Grey net: pre-Up per Cre ta ceous bed rock, ver ti cal ex ag ger a tion 10
times; B – tec tonic sketch of the Nysa Graben. Ab bre vi a tions: BH – Babilon Horst; BS – Batorów Step; DGF – Duszniki–Gorzanów Fault.



effectively in the Mio cene. Then, at the turn of the Late
Mio cene and Plio cene, the in ver sion along WNW–ESE to
NW– SE trending faults el e vated the graben shoul ders by
70 m rel a tive to the orig i nally deep est ar eas of the graben.
The re sul tant highs lo cally changed the drain age sys tem,
which is re flected by the shift of river val leys. Fur ther sub si -
dence con tin ued only in the Krosnowice Syncline area.

The Nysa Graben is one of a few ar eas in Po land, which 
was ver ti cally dis placed by sev eral hun dreds metres af ter
the ba sin in ver sion at the Cre ta ceous–Palaeogene turn. The
es ti mated dis place ments in the Nysa Graben are likely com -

pat i ble with those ob served at the con tact be tween the Eger
Graben and Erzgebirge and Lausitz Mas sif. Strik ingly, Ce -
no zoic strata are al most miss ing from the Nysa Graben.
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