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The ti tle of the re cently pub lished ar ti cle by
Kowalski and Pacanowski (2025) is al ready pro -
voc a tive. Does the struc tural evo lu tion of the
small (~2.3 km2) Kamionki tec tonic graben pro -

vide a re li able ba sis for rep re sent ing, at a re gional scale, tec -
tonic pro cesses over the last 340 Myr, cov er ing a large area of
the north east ern mar gin of the Bo he mian Mas sif, i.e., the
Sudetes and the Fore-Sudetic Block (>20,000 km2)? In this dis -
cus sion, I ex am ine this pro posed model of struc tural evo lu tion
of the Kamionki Graben. 

The Kamionki Graben, which is one of a few tec tonic
grabens con tain ing Mis sis sip pian sed i men tary rocks in the
Góry Sowie Moun tains (Grocholski, 1967; Oberc, 1972), oc -
curs on the Pieszyce sheet of the De tailed Geo log i cal Map of
the Sudetes (DGMS) 1:25,000. Only its mi nor, SE ter mi nus ap -
pears on the Jugów sheet of the DGMS 1:25,000 map. New
geo log i cal map ping on the Pieszyce DGMS 1:25,000 map was
gath ered dur ing a geo log i cal pro ject (Cymerman et al., 2017).
Geo phys i cal in ves ti ga tions for this pro ject were car ried out us -
ing elec tri cal re sis tiv ity to mog ra phy (ERT) and seis mic re frac -
tion to mog ra phy (SRT-P) along three pro files with a to tal length
of 5.0 km. A new geo log i cal map of the KG was made by
Kowalski dur ing 2019–2022 dur ing com pi la tion of the Pieszyce
DGMS 1:25,000 map (Cymerman et al., 2022). 

It was in cor rectly re ported in the ar ti cle that “the field map -
ping sur vey cov ered an area of ~10 km2” (Kowalski and Paca -
nowski, 2025: p. 4). In fact, 10 km2 cov ers the en tire area shown 
in their fig ure 3, in clud ing nearly 8 km2 of the Góry Sowie meta -
mor phic com plex (GSMC). It is un clear why the ge ol ogy of the
GSMC in this fig ure is based on the ear lier map by Gawroñski
(1961), rather than the much newer geo log i cal map of the
Pieszyce sheet of the DGMS 1:25,000 map, which was co-

 authored by Kowalski (Cymerman et al., 2022). It is also un clear 
why Kowalski and Pacanowski (2025) do not ex plain cru cial in -
for ma tion about the num ber of doc u men ta tion points in ves ti -
gated. These points in clude 31 me chan i cally made re search
trenches within the Kamionki Graben, or those from its sur -
round ings in the GSMC. Mis sis sip pian sed i men tary rocks were
found in 12 trenches. Kowalski and Cymerman (in Cymerman
et al., 2022) worked to gether on these re search trenches in
2021. 

A to tal num ber of 42 bore holes were drilled in the Kamionki
Graben and its north ern sur round ings (Cymerman et al., 2022:
ap pen dixes 2 and 15). Meta mor phic rocks of the GSMC were
iden ti fied in 18 bore holes, Mis sis sip pian sed i men tary rocks
from the Kamionki Graben in 4 bore holes, and Ce no zoic strata
in the other 20 bore holes. In the ar ti cle, the lo ca tions of only two
bore holes are in di cated. These are marked on the Pieszyce
DGMS 1:25,000 map (Cymerman et al., 2022) as bore hole No.
37 with 108.6 m of Mis sis sip pian rocks and bore hole No. 43 with 
141.5 m of the Mis sis sip pian rocks. 

The new map of the Kamionki Graben dif fers from the ear -
lier maps in sev eral re spects. Gneissic con glom er ates are not
ex posed in the Kamionki Graben area, al though they were dis -
tin guished as a lower part of the Kamionki Graben, bor der ing
serpentinites (Dathe, 1902; Gawroñski, 1961). Kowalski and
Pacanowski (2025) ap par ently pre sume that these are pres ent
spo rad i cally in the NW part of the Kamionki Graben (their fig. 4), 
al though there is no field-based ev i dence for this. Gneissic con -
glom er ates were not found in bore holes 37 or 43. The re vised
ex tent of the Mis sis sip pian for ma tions in the east ern part of the
Kamionki Graben is as so ci ated with the ab sence of gneissic
con glom er ates; in stead, fault rocks have been iden ti fied in part
of this area (Kowalski, in Cymerman et al., 2022). 

The Pieszyce DGMS 1:25,000 sheet, in the Kamionki area,
shows six belts of tec tonic brec cias and cataclasites of Car bon -
if er ous-Neo gene(?) age (Cymerman et al., 2022). These fault
rock belts are ori ented NW–SE to E–W. Four such fault rock
belts oc cur in the GSMC to the east of the Kamionka val ley
(Cymerman et al., 2022). Al though all six fault rock belts are lo -
cated in the area shown in fig ure 3 of Kowalski and Pacanowski
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(2025), only two of them, lo cated west of the Kamionka val ley,
are marked on that fig ure.

Like most tec tonic grabens, the Kamionki Graben is boun -
ded by fram ing faults. These are mostly cov ered by Qua ter nary
slope ta lus and deluvial tills, how ever, so they are in ferred, ex -
cept for the Mid dle Kamionki Fault (Kowalski and Pacanowski,
2025: fig. 3). The names of these three frame faults, taken in
part from Oberc’s (1972) ter mi nol ogy, need to be cor rected.
The East ern Kamionki Fault should be for mally named the
North ern (NE) Kamionki Fault and the West ern Kamionki Fault
should be named the South-West ern Kamionki Fault. The
north-strik ing Pniaki Fault (Oberc, 1972; Kowalski and
Pacanowski, 2025) should be re named the East ern Ka mionki
Fault. This lat ter fault was sug gested to be part of the hy po thet i -
cal Pniaki-Kamionki-Roœciszów dis lo ca tion (Grocholski, 1967). 

No rea son was given by Kowalski and Pacanowski (2025)
as to why the ERT and SRT-P geo phys i cal pro files are ex ag -
ger ated by a fac tor of two (their figs. 5A and 6), while the in ter -
pre ta tive geo log i cal cross-sec tion is pre sented at 1:1 scale
(their fig. 5B). Also, each of the geo log i cal pro files in fig ure 4
was pre pared at a dif fer ent scale rang ing from 1:7,500 (pro file
D–D’) to 1:12,500 (pro file C–C’). It is there fore very dif fi cult to
com pare the four geo log i cal pro files with the geo log i cal map, at
a scale of 1:27,500 (their fig. 3). 

It is un for tu nate that only 900 m of the 1250 m ERT geo -
phys i cal pro file 1A was geo log i cally in ter preted, its fur ther
200 m con tin u a tion to wards the NNE was not eval u ated, and
the in ter pre ta tion ter mi nated in the mid dle of the low re sis tiv ity
ser pen tin ite out crop. It is there fore im pos si ble to pro vide an un -
am big u ous geo log i cal in ter pre ta tion of ERT pro file 1A. Steep
zones with low re sis tiv ity (<150 Wm) pre sum ably in di cate fault
zones, but serpentinites are also char ac ter ized by low re sis tiv ity 
(~65–150 Wm). In ad di tion, the zone of tec tonic brec cias and
cataclasites is also char ac ter ized by low re sis tiv ity val ues rang -
ing from 65 to 250 Wm. 

The in ter pre ta tion of re sis tiv ity data on the ERT pro file on
both sides of the Mid dle Kamionki Fault (Kowalski and Pacano -
wski, 2025: fig. 5A) is to tally er ro ne ous. Polymictic con glom er -
ates are in ter preted to oc cur there as rocks with com pletely
vari able resistivities: high (~500–1000 Wm) to the SSW of the
Mid dle Kamionki Fault and low (~65-150 Wm) to the NNE of it.
On the geo log i cal map of the Pieszyce DGMS 1:25,000 sheet,
the oc cur rence of schlieric migmatites is in di cated (Cymerman
et al., 2022), whereas on the geo log i cal map (Kowalski and
Pacanowski, 2025: fig. 3) and geo log i cal cross-sec tion (Kowal -
ski and Pacanowski, 2025: figs. 4C and 5B), polymictic con -
glom er ates are in di cated there.

Al though the ar ti cle is highly struc tural in na ture, no state -
ment is made on the num ber of mea sured tec tonic struc tures
(Kowalski and Pacanowski, 2025). There are 35 bed ding mea -
sure ments in di cated on the geo log i cal map (Kowalski and
Pacanowski, 2025: fig. 3), and 16 bed ding and 15 struc tural el e -
ment ori en ta tions are given on the fig ures (Kowalski and
Pacanowski, 2025: figs. 7, 8 and 9). The fig ures in di cate ori en -
ta tions of pla nar struc tures in a two-part re cord, whereas ta ble 1 
lists 32 fault ori en ta tion mea sure ments in a three-part no ta tion
with strike az i muth and dip an gle, but with out dip di rec tion. No
rea son ing is pro vided for why dif fer ent at ti tude con ven tions are
used for the same pla nar struc tures, which com pli cates the
anal y sis of the field data col lected.

There are many in con sis ten cies in the num ber of faults
listed in the ar ti cle. The 32 faults with striae num bered (Ko -
walski and Pacanowski, 2025: ta ble 1) do not ac cord with the 35 
faults in di cated in fig ure 10. Ad di tion ally, in ta ble 1 and figure
10, it should be side no. 3, not side num ber 2. The nor mal fault
with an ori en ta tion of 140/50 SW within fault pop u la tion IV

(Kowalski and Pacanowski, 2025: ta ble 1 – Id. 9) on the di a -
gram with striae with mod er ate plunge to the SW is not shown.
On their fig ure 7D, two curved re verse faults (~20/55 to 80) with
SSW dis place ments are de scribed, but are not listed in their ta -
ble 1. 

Why is there no de scrip tion of ex po sure no. 5, which is lo -
cated in the area of nebulite migmatites of the GSMC (Cymer -
man et al., 2022)? It is puz zling that only a few (5 or 6?)
meso-faults were mea sured at one lo ca tion of the GSMC,
whereas there are tens of large nebulite migmatite (diatexite)
out crops to the east and south-west of the Kamionki Graben. 

Why were no joint mea sure ments pre sented for lo cal ity no.
6 and 7? What is the au thors’ sug ges tion re gard ing clock wise
joint ro ta tion at lo cal ity no. 4? 

A large num ber of ki ne matic data (fault-slip data) is re quired 
to fully pres ent the struc tural evo lu tion of the Kamionki Graben.
Un for tu nately, there are only ~35–37 given for the Kamionki
Graben. For com par i son, the struc tural evo lu tion of the Wleñ
Graben (Góry Kaczawskie Moun tains) was based on the anal y -
sis of 806 fault-slip data (Kowalski, 2021). 

From a va ri ety of palaeostress anal y ses (e.g., di rect in ver -
sion, dy namic nu mer i cal anal y sis, di hed rals, and PBT axes),
the graph i cally con structed PBT method was  se lected to re -
con struct the main stress axes (s1>s2>s3) (Kowalski and
Pacanowski, 2025). FaultKin8 soft ware was used to ana lyse
data on fault dis place ment from the Kamionki Graben. In other
meth ods of re con struct ing re duced stress ten sors (pro grams
such as Win-Ten sor 4.0, Tectoniscs FP, or T-TECTO 3.0), cal -
cu la tions can be ver i fied on Mohr di a grams and fluc tu a tion his -
to grams. FaultKin8 soft ware does not take into ac count the
qual ity of ki ne matic in di ca tors (from ex cel lent to poor). In the
case of con glom er ates such as those in the Kamionki Graben,
the fault dis place ment data are of rather poor qual ity. How pre -
cisely (ac cu racy of 1°) were the trend and plunge of the striae
on the rough fault sur faces mea sured (Kowalski and Paca -
nowski, 2025: ta ble 1)? 

Al though the au thors stated that “The rel a tive ages of the
de for ma tion events were de ter mined from the cross-cut ting re -
la tion ships be tween folds and brit tle struc tures (frac tures and
faults)” (Kowalski and Pacanowski, 2025: p. 4), I did not find
these in their re port. De spite this, a model of the struc tural evo -
lu tion of the Kamionki Graben was pre sented with four in ferred
phases from the Late Namurian to the Neo gene (Kowalski and
Pacanowski, 2025: fig. 11). The syn chro nous de vel op ment of
dextral strike-slip faults (pop u la tion I) with NNE–SSW com pres -
sion (lo cal ity 3) and re verse faults dis placed to the NNE dur ing
the Late Namurian (Kowalski and Pacanowski, 2025: fig. 11) is
me chan i cally  un ac cept able. 

Two re verse faults dis placed to the SSW are re ported at lo -
cal ity 7 (their fig. 7D), but asym met ri cal folds with N-vergent
fault-prop a ga tion folds were also found at the same lo cal ity (fig.
7A, C). The de vel op ment of these struc tures with op po site di -
rec tions of tec tonic trans port has not been ex plained. 

It is un clear why this dextral transpression re gime was at -
trib uted to the Late Serpukhovian. It is sur pris ing that fault pop -
u la tion II (Late Car bon if er ous–early Perm ian) and fault pop u la -
tion IV (Neo gene) were formed by the very same NE–SW ori -
ented ex ten sion. 

It is dif fi cult to in fer that dur ing the for ma tion of fault pop u la -
tion IV un der a NE–SW ex ten sion re gime, a large GSMC block
was dis placed sev eral hun dred metres to the WNW along
strike-slip faults, with out si mul ta neously de form ing the Mis sis -
sip pian sed i men tary rocks of the Kamionki Graben.

Sum mary of av er age data of at ti tudes s1 and s3 stress axes
was com piled to show com par a tive data on palaeostress ten -
sors from se lected ar eas of the Bo he mian Mas sif (Ta ble 1).
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T a  b l e  1

Sum mary of av er age data of the az i muth of the s1 max i mum and s3 min i mum prin ci pal stress axes from se lected ar eas of the NE mar gin
 of the Bo he mian Mas sif

Se lected ar eas
(au thor/au thors)

Az i muth of the compressional stress axis (s1) Az i muth of the ten sional stress axis (s3)

Compressional re gime Strike-slip re gime Extensional re gime

Lusatian Fault
Belt

Coubal et al.
(2015)

N–S
(a2 phase;

Paleocene)
NNW–SSE
(a3 phase; 
(Oligocene)

NE–W 
(g phase;Mid to
Late Mio cene)

NE–SW to
NNE–SSW

(a1 phase; lat est
Cre ta ceous)

W–E to
WNW–ESE
 (ab3 phase;

Early
Oligocene)

NW–SE to
NNW–SSE 
(d phase,

 Plio cene to
Pleis to cene)

WNW–ESE
(ab1–2 phase;
~80–61 Ma)

N–S to NE–SE
(b phase; Late Oligocene–

Early Mio cene)

Oherský Rift
Graben

Adamoviè and 
Coubal (1999)

WNW–ESE
(d phase,
Middle–

Late Mio cene)

NE–SW to NNE–SSW
(a1 phase; Sub-hercinian);

(g phase, Mio cene)

NNW–SSE to
N–S

(b2 phase
Oligocene)

NE–SW

(b1 phase;
pre-Oligocene)

“Turów” brown
coal mine

Cymerman
(2009)

NE–SW to NNE–SSW 
(post-Mio cene)

N–S
(post-Mio cene)

NNW–SSE 
(post-Mio cene)

NE–SW to
NNE–SSW

(post-Mio cene)

North-Sudetic
De pres sion –
east ern part

Cymerman et al.
(2008)

WNW–ESE

(post-Santonian)

NNE–SSW

to NNW–SSE

(post-Santonian)

WNW–ESE

to W–E

(post-Santonian)

NE–SW to
NNE–SSW

(post-Santonian)

NE–SW to

ENE–WSW

(post-Santonian)

Kaczawa Meta -
mor phic Com plex 

– north ern part
Cymerman et al.

(2008)

WNW–ESE
 to ENE–WSW
(post-Variscan)

NNE–SSW to
NNW–SSE

(post-Variscan)

NW–SE to W–E
(post-Variscan)

NNW–SSE to
NE–SW

(post-Variscan)

WNW–ESE to
W–E

(post-Variscan)

NNW–SSE to
N–S

(post-Variscan)

Kaczawa Meta -
mor phic Com plex 

– Cieszów Unit
Cymerman

(2014)

ENE–WSW 
to W–E

(post-Variscan)

N–S to
NNE–SSW

(post-Variscan)

WNW–ESE
 to W–E

(post-Variscan)

North-Sudetic
De pres sion

–Wleñ Graben
Kowalski (2021)

NE–SW
(WNW–ESE)

(2 phase; lat est
Cre ta ceousearly

Paleogene?)

N–S to
NNW–SSE

(3 phase; late
Paleogene–Neo -

gene ?)

NE–SW 
(1 phase; post-Santonian);

(4 phase; Mio cene–Pleis to cene)

Góry Sowie Meta -
mor phic Com plex

– Kamionki
Graben 

Kowalski and
Pacanowski (2025)

N–S to 
NNE–SSW

(1 phase; late
Namurian) (?)

NE–SW
(3 phase; late

Cre ta ceous–early 
Paleogene?)

NE–SW
(2 phase; late Car bon if er -

ous–early Perm ian);
(4 phase; Neo gene ?)

Intra-Sudetic De -
pres sion

Boguszów Gorce 
– closed bar ite

mine Cymerman
et al. (2008)

NNE–SSW 
to NE–SW

(post-Cisuralian)

ENE–WSW
 to W–E

(post-Cisuralian)

ENE–WSW

(post-Cisuralian)

NNW–SSE to
NW–SE

(post-Cisuralian)

NNE–SSW
(post-Cisuralian)

Bardo Struc ture
Cymerman et al.

(2008)

WNW–ESE
 to W–E

(post-Variscan)

NE–SW 
to N–S

(post-Variscan)

NW–SE to
NNE–SSW

(post-Variscan)

NE–SW 
to E–W

(post-Variscan)

WNW–ESE to
NW–SE

(post-Variscan)

NE–SW to
ENE–WSW

(post-Variscan)

Intra-Sudetic De -
pres sion –

Hronov-Poøièi
Fault Zone

Nováková (2014)

NW–SE
(3 tec tonic

phase)

NNE–SSW
(old est 4 tec -
tonic phase)

NE–SW
(youn gest 1 

tec tonic phase;
Neo gene)

ENE–WSW
(2 phase;
Saxonian

tectogenesis)

Z³oty Stok –
Trzebieszowice

shear zone
Cymerman et al.

(2008)

W–E
 to WNW–ESE
(post-Variscan)

NE–SW to N–S

(post-Variscan)
WNW–ESE

(post-Variscan)

NE–SW to
NNE–SSW

(post-Variscan)

ENE–WSW
(post-Variscan)

Stare MÆsto Unit 
Nováková et al.

(2010)

WNW–ESE
 to NW–SE 
(B tec tonic

phase)

N–S 
(C tec tonic

phase)

NNW–SSE 
(D tec tonic

phase)

NE–SW
(E tec tonic

phase)

NE–SW to
NNE–SSW
(A tec tonic

phase)

Sudetic Mar ginal
Fault Zone – SE

part 
Pešková et al.

(2010)

NNW–SSE
(old est 4 tec -
tonic phase)

NE–SW
(youn gest 1 tec -

tonic phase)

NW–SE 
(2 tec tonic

phase; Saxonian 
tectogenesis)

ENE–WSW 
(3 tec tonic

phase; 
transtension;

Neo gene)

Sudetic Mar ginal
Fault Zone – SE

part 
Nováková (2015)

W–E
(3 tec tonic phase; 

Ce no zoic)

NW–SE
(Variscan tec -
tonic phase)

NNE–SSW
(2 tec tonic phase; 

late Variscan)

ENE–WSW
(4 tec tonic phase; 

Qua ter nary)
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How ever, these data are not straight for ward to in ter pret be -
cause the qual ity of the palaeostress an a lyt i cal re sults is sub -
ject to lim i ta tions and un cer tain ties about the meth ods used and 
the multiphase, su per im posed tec tonic his tory. It is worth em -
pha siz ing that a com par i son of the struc tural evo lu tion of the
Wleñ Graben and the Kamionki Graben, lo cated >80 km apart,
il lus trates their con trast ing ki ne matic evo lu tion Ta ble 1). These
ki ne matic mod els were pre pared us ing the same cal cu la tion
pro gram (FaultKin8 soft ware) and graphic anal y sis of fault-slip
data in cluded in the PBT method (Kowalski, 2021; Kowalski,
Pacanowski, 2025). For the Wleñ Graben, five post-Santonian
de for ma tion phases with changes in stress fields were es tab -

lished, in clud ing three extensional phases. In turn, for the
Kamionki Graben, four de for ma tion phases were de ter mined
since the post-Serpukhovian, in clud ing only one compressional 
phase and one extensional phase since the post-Santonian. 

In con clu sion, the re cord sug gested of su per im posed late-
and post-Variscan re gional-scale tec tonic events at the NE
mar gin of the Bo he mian Mas sif, based on the struc tural evo lu -
tion of the Kamionki Graben, is un for tu nately rather spec u la tive. 
This is be cause re gional im pli ca tions can not be drawn based
on an in suf fi cient set of struc tural data, es pe cially from a small
tec tonic unit such as the Kamionki Graben.
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