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We ap pre ci ate the in ter est shown by
Cymer man (2026) in our re cent pa per (Kowalski 
and Pacanowski, 2025a) and his de tailed dis -
cus sion of the struc tural de vel op ment of the

Kamionki Graben (KG) in the Góry Sowie Mas sif (Sudetes). Be -
fore ad dress ing the in di vid ual points raised, we note that the
dis cus sion calls into ques tion nearly all prin ci pal com po nents of
our study, in clud ing its scope, meth od ol ogy and in ter pre ta tion
(Cymerman, 2026). In the fol low ing sec tions, we re spond sys -
tem at i cally to these ar gu ments, ad dress ing (1) meth od olog i cal
is sues, (2) the lithostratigraphy and tec tonic frame work of the
KG, (3) the pre sen ta tion and in ter pre ta tion of geo phys i cal data,
and (4) the struc tural dataset and its anal y sis, and clar ify why
sev eral of the crit i cisms ex tend be yond the ex plic itly stated
aims and an a lyt i cal frame work of our work.

We be gin by re spond ing to the open ing ar gu ment, which
char ac ter ises the ti tle of our pa per as “pro voc a tive” (Cymer -
man, 2026) and ques tions whether the KG, given its rel a tively
small size as a tec tonic struc ture, can serve as a ba sis for re -
gional-scale tec tonic in ter pre ta tions across the north east ern
mar gin of the Bo he mian Mas sif. We wish to clar ify that our
study does not claim that the KG alone re solves the tec tonic
evo lu tion of the en tire Sudetes or the Fore-Sudetic Block “over
the last ~340 Myr” (Cymerman, 2026). Rather, it doc u ments the 
ge om e try, ki ne mat ics, and rel a tive tim ing of duc tile and brit tle
de for ma tion within a sin gle, well-con strained graben struc ture
and places these ob ser va tions within a broader re gional frame -
work through com par i son with pre vi ously pub lished data. We
also emphasise that the re sults pre sented in our re cent pa pers
(Kowalski and Pacanowski, 2025a, b) have been dis cussed re -

peat edly at both re gional and in ter na tional sci en tific meet ings,
in clud ing con fer ence field trips (Kowalski, 2024, 2025). The in -
ter pre ta tions ad vanced in the pa per (Kowalski and Paca nowski, 
2025a) there fore form part of a broader re gional dis cus sion on
the tec tonic evo lu tion of the north east ern mar gin of the Bo he -
mian Mas sif, rather than con sti tut ing an iso lated or un sup ported 
pro posal.

METHODOLOGICAL ISSUES

An im por tant part of Cymerman’s (2026) com ments on our
pa per (Kowalski and Pacanowski, 2025a) con cerns meth od -
olog i cal is sues, par tic u larly the doc u men ta tion of geo log i cal
map ping, re search trenches, bore holes and re lated data. How -
ever, a sub stan tial part of this crit i cism re sults from con flat ing
the ob jec tives and datasets of the De tailed Geo log i cal Map of
the Sudetes at a scale of 1:25,000 (Pieszyce sheet; Cymerman
et al., 2022; here af ter: DGMS) with those of the pres ent struc -
tural study (Kowalski and Pacanowski, 2025a). Our pa per is not
in tended as a car to graphic or en gi neer ing re port; in stead, it fo -
cuses on the struc tural evo lu tion of the KG based on se lected
geo log i cal and geo phys i cal ob ser va tions di rectly rel e vant to
that ob jec tive. Al though the geo log i cal map of the KG area pre -
sented in our pa per (Kowalski and Pacanowski, 2025a: fig. 3)
was pre pared by the first au thor dur ing sur vey ing for the
Pieszyce sheet of the DGMS (Cymerman et al., 2022), it is not a 
di rect re pro duc tion of that map. Rather, it con sti tutes a re vised
and sim pli fied com pi la tion, sup ple mented by ad di tional struc -
tural and geo phys i cal ob ser va tions ac quired within a sep a rate
re search frame work (see Ac knowl edge ments in Kowalski and
Pacanowski, 2025a).

The state ment that “the field map ping sur vey cov ered an
area of ~10 km2” (Cymerman, 2026) re fers to the area in ves ti -
gated within the frame work of the struc tural study and shown in
our fig ure 3 (Kowalski and Pacanowski, 2025a: p. 5), not ex clu -
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sively to the ex tent of the Mis sis sip pian graben fill. The crys tal line 
base ment ge ol ogy was in ten tion ally gen er al ized af ter Gawroñski 
(1961), as the de tailed lithological sub di vi sion of the Góry Sowie
Mas sif lies be yond the scope of our pa per. The fo cus of the study 
is the struc tural ar chi tec ture of the graben and its sed i men tary
infill; there fore, in cor po ra tion of the full base ment li thol ogy was
nei ther nec es sary nor meth od olog i cally jus ti fied.

Cymerman (2026) fur ther ques tions the ab sence of de tailed 
in for ma tion on the num ber of doc u men ta tion points, trenches,
and bore holes. These data orig i nate from the DGMS car to -
graphic sur vey and were not the sub ject of struc tural anal y sis in
the pres ent pa per. Con se quently, a com pre hen sive list ing of all
31 trenches and 42 bore holes would not en hance the in ter pre -
ta tion of duc tile and brit tle de for ma tion given in our pa per
(Kowalski and Pacanowski, 2025a) and would un nec es sar ily
re duce the clar ity of the fig ures. Only the two bore holes pen e -
trat ing the Mis sis sip pian suc ces sion were in cluded in fig ures 3
and 4 (Kowalski and Pacanowski, 2025a: pp. 5–6), as they pro -
vide di rect con straints on the subsurface ge om e try of the
graben-fill rel e vant to the struc tural model pro posed. The re -
main ing shal low bore holes cited in the dis cus sion (Cymerman,
2026) do not con trib ute es sen tial in for ma tion to the ob jec tives
of the study.

LITHOSTRATIGRAPHY, GEOMETRY
AND TECTONICS OF THE KAMIONKI GRABEN

A sub stan tial part of Cymerman’s dis cus sion (2026) also
con cerns the lithostratigraphy, ge om e try and tec tonic in ter pre -
ta tion of the Mis sis sip pian fill of the KG. For ex am ple, it is stated 
that Kowalski and Pacanowski (2025a) “pre sume” spo radic oc -
cur rences of gneissic con glom er ates in the north west ern part of 
the graben and that “there is no field-based ev i dence for this”
(Cymerman, 2026). This crit i cism over looks the ex plicit state -
ment in the Re sults sec tion of our pa per (Kowalski and Paca -
nowski, 2025a: p. 9), where we clearly wrote: “The low er most fill 
mem ber of the KG, the gneissic con glom er ate of the Walim
For ma tion (fig. 2), is no where ex posed at the sur face in the
KG and has not been in ter sected by the hydrogeological
bore holes made in the cen tral part of the graben. How ever, the 
gneissic con glom er ates most prob a bly oc cur at the bot tom
of the downfaulted, north ern most part of the graben (fig. 4:
A–A’ and B–B’ cross-sec tions) … these con glom er ates are well 
ex posed within the Glinno Graben, lo cated ~2 km to wards the
NW of the KG”. For a com pre hen sive de scrip tion of the Mis sis -
sip pian infill of the Glinno Graben, in clud ing its strati graphic and 
tec tonic frame work, we re fer to our re cent study (Kowalski and
Pacanowski, 2025b). Ac cord ingly, we did not as sume the pres -
ence of out crops of gneissic con glom er ates within the KG
(Kowalski and Pacanowski, 2025a: figs. 3 and 4). Rather, we in -
ter preted their prob a ble subsurface po si tion within the KG
strictly by anal ogy with the nearby Glinno Graben, where these
de pos its are well-doc u mented (Kowalski and Pacanowski,
2025b). Con se quently, the crit i cism does not re flect the in ter -
pre ta tion ex plic itly pre sented in our pa per.

More over, the po si tion ex pressed in Cymerman (2026) ap -
pears in con sis tent with pre vi ously pub lished map ping re sults
from the same area, in clud ing his own work. Gneissic con glom -
er ates and brec cias were mapped in the KG by Cymerman and
Sztromwasser (2015a; Fig. 1) on the Dzier¿oniów sheet of the
De tailed Geo log i cal Map of Po land (1:50,000) and de scribed in
the ac com pa ny ing ex plan a tory notes (Cymerman and Sztrom -
wasser, 2015b). In the pres ent dis cus sion, how ever, it is as -
serted that the east ern part of the KG is char ac ter ized by the

ab sence of gneissic con glom er ates (Cymerman, 2026). Sim i -
larly, Cymerman (2026) re fers to six belts of tec tonic brec cias
and cataclasites shown on the Pieszyce sheet of the DGMS
(1:25,000; Cymerman et al., 2022) and criticises the fact that
only two are shown in fig ure 3 of Kowalski and Pacanowski
(2025a). The geo log i cal map pub lished in our pa per rep re sents
a struc tural syn the sis rather than a re pro duc tion of the DGMS.
Only those fault-rock zones di rectly in volved in the struc tural ar -
chi tec ture of the KG were in cluded. Fault belts lo cated east of
the Kamionka Stream val ley within the Góry Sowie Mas sif were
in ten tion ally omit ted, as their age re mains un cer tain.

The dis cus sion fur ther ar gues that the names of the fram ing 
faults of the KG “need to be cor rected” (Cymerman, 2026). Spe -
cif i cally, it is stated that the East ern Kamionki Fault “should be
for mally named” the North ern (NE) Kamionki Fault, the West ern 
Kamionki Fault “should be named” the South-West ern Ka -
mionki Fault, and that the north-strik ing Pniaki Fault (Oberc,
1972; Kowalski and Pacanowski, 2025a) “should be re named”
the East ern Kamionki Fault, in ref er ence to the hy po thet i cal
Pniaki–Kamionki–Roœciszów dis lo ca tion (Grocholski, 1967).
The al ter na tive names pro posed in the dis cus sion (Cymerman,
2026) have not pre vi ously ap peared in the pub lished lit er a ture
as for mally es tab lished fault names for the KG. On the Tec tonic
Map of the Sudetes and the Fore-Sudetic Block (Cymerman,
2004), the faults bound ing the KG were nei ther named nor was
the north ern bound ing fault in di cated. Sim i larly, on the Pieszyce 
sheet of the DGMS (Cymerman et al., 2022), these bound ing
faults were not la belled on the tec tonic sketch. Fur ther more, on
the Dzier¿oniów sheet of the De tailed Geo log i cal Map of Po land 
(1:50,000), the bound ing faults of KG were not shown at all, and 
the struc ture was de picted as a synclinal fea ture (Cymerman
and Sztromwasser, 2015a; Fig. 1). This il lus trates that the
struc tural in ter pre ta tion and fault frame work of the graben have
not been pre vi ously es tab lished. The ter mi nol ogy in tro duced in
our study (Kowalski and Pacanowski, 2025a) was in tended to
de fine and dis tin guish these struc tures clearly within the struc -
tural frame work of the KG.

PRESENTATION AND INTERPRETATION
 OF GEOPHYSICAL DATA

A fur ther group of Cymerman’s (2026) com ments con cerns
the pre sen ta tion and in ter pre ta tion of the ERT and SRT-P geo -
phys i cal data. The ver ti cal ex ag ger a tion ap plied to the ERT and 
SRT-P pro files (Kowalski and Pacanowski, 2025a: figs. 5 and 6) 
was in tro duced in ten tion ally to en hance the vis i bil ity of sub -
surface struc tures, in clud ing faults and re gional-scale folds.
With out mod er ate ver ti cal ex ag ger a tion, fault zones and litholo -
gical bound aries would be dif fi cult to iden tify. In our opin ion, this
ap proach does not rep re sent a meth od olog i cal in con sis tency
but re flects stan dard prac tice in in te grated geo log i cal-geo phys i -
cal in ter pre ta tion.

The dis cus sion fur ther states that only 900 m of the 1250 m
ERT and SRT-P pro files was in ter preted and that this pre cludes 
un am big u ous geo log i cal in ter pre ta tion. The full geo phys i cal
pro files were ac quired and ana lysed; how ever, only the struc -
tur ally rel e vant seg ments were shown in the pa per (Kowalski
and Pacanowski, 2025a: figs. 5 and 6). For trans par ency, the
com plete orig i nal ERT and SRT-P pro files are pro vided in the
pres ent re sponse (Fig. 2A, B). These full ERT and SRT-P pro -
files dem on strate that no ad di tional fea tures rel e vant to the
graben infill ana lysed oc cur out side the por tions shown in our
ar ti cle (Kowalski and Pacanowski, 2025a: figs. 5 and 6). The
omit ted seg ments pre dom i nantly im age the crys tal line base -
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ment, which was not the fo cus of the pa per (Kowalski and
Pacanowski, 2025a: figs. 5 and 6). Cymerman (2026) cor rectly
noted that low re sis tiv ity val ues may char ac ter ize serpentinites,
fault brec cias and cataclasites. This is pre cisely why our in ter -
pre ta tion does not rely on re sis tiv ity val ues alone, but on their
spa tial cor re la tion with mapped fault zones and geo log i cal
bound aries. As ex plic itly stated in the Re sults sec tion of our pa -
per (Kowalski and Pacanowski, 2025a: p. 10): “The struc tural
in ter pre ta tion was de vel oped based on hor i zon tal vari a tions in
the re sis tiv ity im age and their cor re la tion with the re sults of our
geo log i cal map ping (fig. 5B)”. The struc tural model there fore in -
te grates ob tained ERT mod els with geo log i cal map ping and
struc tural data, rep re sent ing a co her ent in ter pre ta tion rather
than a sim pli fied re sis tiv ity-based lithological as sign ment.

The claim that the in ter pre ta tion of re sis tiv ity con trasts across 
the Mid dle Kamionki Fault is “to tally er ro ne ous” is un sup ported,
as no al ter na tive geo log i cal in ter pre ta tion is pro posed by Cymer -
man (2026). Vari a tions in re sis tiv ity val ues within poly mictic con -

glom er ates are ex pected due to dif fer ences in frac ture den sity
and de gree of ce men ta tion, par tic u larly in prox im ity to ma jor fault
zones. As ex plic itly stated in the Re sults sec tion in our pa per
(Kowalski and Pacanowski, 2025a: p. 10), higher re sis tiv ity val -
ues within the sed i men tary suc ces sion were in ter preted as prob -
a bly re flect ing “strongly ce mented and brecciated sand stones
with low wa ter con tent (fig. 5A, B)”. Im por tantly, re sis tiv ity ranges
of dif fer ent lithologies may over lap, es pe cially in struc tur ally com -
plex set tings and along fault zones.

A clear ex am ple is pro vided by geo phys i cal data from the
Jugów sheet of the DGMS (Cymerman et al., 2023: figs. 2C and 
3), from the bound ary zone be tween the Intra-Sudetic Syn -
clinorium and the Góry Sowie Mas sif. In the NW–SE-trending
horst (Golec Graben of Oberc, 1972), strongly ce mented and
faulted up per Car bon if er ous sand stones of the Wa³brzych For -
ma tion, dip ping ~45° to the SW, are tec toni cally wedged be -
tween two fault zones and rest di rectly on GSM gneiss es (Fig.
3). The sand stones dis play re sis tiv ity val ues com pa ra ble to,

Aleksander Kowalski and Grzegorz Pacanowski / Geological Quarterly, 2026, 70, 6 3

Fig. 1. Part of the geo log i cal cross-sec tion from the Dzier¿oniów sheet of the De tailed Geo log i cal Map of Po land (1:50,000;
Cymerman and Sztromwasser, 2015a; leg end trans lated from the orig i nal Pol ish ver sion of the map)

The KG is de picted as a synclinal struc ture de vel oped within the Góry Sowie Mas sif rather than as a fault-bounded graben;
the cross-sec tion also in di cates the pres ence of con glom er ates and brec cias (38), whose oc cur rence

 in the area is ques tioned in Cymerman (2026)
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Fig. 2. Com plete ERT (A) and SRT-P pro files (B) ac quired across the KG. In Kowalski and Pacanowski (2025a), only the struc tur ally
rel e vant seg ments of these pro files (shown in figs. 5 and 6 therein) were pre sented. The full pro files pro vided here dem on strate
that no ad di tional fea tures rel e vant to the struc tural in ter pre ta tion of the graben infill oc cur out side the pub lished sec tions. The
omit ted seg ments pre dom i nantly im age the crys tal line base ment, which was not the fo cus of our work. For the lo ca tion of the pro -
files, see fig ure 3 in Kowalski and Pacanowski (2025a); C – ERT pro file from the Jugów sheet of the DGMS (Cymerman, 2023), lo -
cated at the bound ary be tween the Intra-Sudetic Synclinorium and the Góry Sowie Mas sif. The pro file shows the NW–SE-trending
horst, where the Wa³brzych For ma tion sand stones dis play higher re sis tiv ity than the un der ly ing GSM gneiss es and are bounded by 

fault zones (FZ)

For the lo ca tion of the pro file, see Fig ure 3A
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Bedded gneisses

Fig. 3A – part of the geo log i cal map of the bound ary zone be tween the Intra-Sudetic Synclinorium (ISS) and the Góry Sowie Mas sif
(GSM), Jugów sheet of the DGMS (af ter Cymerman et al., 2023), su per im posed on a LiDAR-based shaded dig i tal ter rain model; leg -
end of lithological units trans lated from Pol ish by the au thors; B – ex po sure of strongly ce mented up per Car bon if er ous con glom er -
ates of the Wa³brzych For ma tion, steeply dip ping to wards the SW; C – close-up view of a Wa³brzych For ma tion con glom er ate
sam ple



and lo cally sev eral times higher than, those of the ad ja cent
crys tal line base ment. The gneiss es show re sis tiv ity val ues ran -
g ing from ~196 to 6328 Wm (mean ~718 Wm), whereas the
Wa³brzych For ma tion sand stones range from ~556 to 7319 Wm 
(mean ~2645 Wm). On av er age, the sand stones there fore ex -
hibit re sis tiv ity val ues ap prox i mately three to four times higher
than those of the gneiss es; how ever, the re sis tiv ity in ter vals
clearly over lap. Fault zones show lower re sis tiv ity val ues
(~105–668 Wm; mean ~290 Wm), most likely re flect ing en -
hanced frac tur ing and higher wa ter con tent. These data dem -
on strate that over lap ping re sis tiv ity ranges be tween crys tal line
and sed i men tary rocks are typ i cal of struc tur ally com plex, fault -
-bounded units and that lithological in ter pre ta tion can not rely on 
re sis tiv ity con trasts alone. This is fur ther il lus trated by the
diabase lens mapped by Cymerman et al. (2023; cf. Figs. 2C
and 3A), which does not pro duce a dis tinct anom aly on the cor -
re spond ing ERT pro file (Fig. 2C), high light ing the lim its of re sis -
tiv ity data when used alone.

STRUCTURAL DATA 
AND ITS INTERPRETATION

A fur ther group of Cymerman’s (2026) com ments con cerns
the pre sen ta tion and no ta tion of the struc tural dataset. We are,
how ever, gen u inely sur prised that sev eral of these re marks ap -
pear to re sult from a se lec tive read ing of the fig ures and from a
dif fer ent in ter pre ta tion of the pur pose of the var i ous data rep re -
sen ta tions used in the struc tural anal y sis. 

For ex am ple, Cymerman (2026) re ported that 35 bed ding
mea sure ments are in di cated on Fig ure 3 and that 16 bed ding
and 15 struc tural el e ments are shown on fig ures 7–9 (Kowalski
and Pacanowski, 2025a), yet it over looks that the in di vid ual
stereoplots (e.g., fig. 7B–D) to gether con tain 48 bed ding mea -
sure ments (Kowalski and Pacanowski, 2025a: p. 11). More -
over, fig. 8A alone in cludes 92 joint-sur face mea sure ments
(Kowalski and Pacanowski, 2025a: p. 12). The struc tural data -
set pre sented in our pa per is there fore sub stan tially larger than
sug gested in the dis cus sion (Cymerman, 2026) and may give a
mis lead ing im pres sion of the ac tual scope of the field data. The
dis cus sion fur ther claims that “no in for ma tion is pro vided on the
num ber of mea sured tec tonic struc tures”. In the  light of the
data ex plic itly pre sented in the fig ures (Kowalski and Paca -
nowski, 2025a), this state ment is fac tu ally in cor rect. Bed ding
at ti tudes and other struc tural mea sure ments (joints and faults)
are doc u mented on the geo log i cal map (Fig. 3) and on the ste -
reo graphic plots (figs. 7–9). The use of dif fer ent no ta tion styles
in fig ures 7–10 for pla nar struc tures re flects their dis tinct an a lyt -
i cal pur poses. Bed ding at ti tudes, fault sur faces, and frac ture
ori en ta tions are pre sented graph i cally in two-part no ta tion in the 
fig ures to en hance clar ity of pre sen ta tion. In con trast, fault ori -
en ta tions listed in ta ble 1 (Kowalski and Pacanowski, 2025a:
p.14) are given in three-part no ta tion to al low quan ti ta tive ki ne -
matic anal y sis us ing the ki ne matic method of “P” (short en ing),
“T” (ex ten sion) and “B” (neu tral) in cre men tal strain axes (PBT
method), in cor rectly re ferred to as the “PTB method” by Cymer -
man (2026). Con se quently, the as ser tion that dif fer ent at ti tude
con ven tions “com pli cate the anal y sis” is un founded. 

Cymerman (2026) stated that “from a va ri ety of palaeo -
stress anal y ses (di rect in ver sion, dy namic nu mer i cal anal y sis,
di hed rals, and PTB axes), the graph i cally con structed PTB
method (Kowalski and Pacanowski, 2025a) was used to re con -
struct the main stress axes (s1>s2>s3). FaultKin8 soft ware was
used to ana lyse data on fault dis place ment from the KG”. This
state ment rests on a fun da men tal meth od olog i cal mis in ter pre -

ta tion. No where in our pa per did we claim to re con struct prin ci -
pal stress axes (s1, s2, s3) us ing stress in ver sion tech niques.
The PBT method (cf. Angelier, 1984; Marrett and Allmendinger, 
1990; Pascal, 2021) was ap plied strictly as a ki ne matic tool to
de ter mine in cre men tal strain axes de rived di rectly from mea -
sured fault-planes and slip di rec tions. It does not re con struct
stress ten sors and does not re quire val i da tion via Mohr-cir cle
rep re sen ta tions or fluc tu a tion his to grams, which are rel e vant
only in for mal stress in ver sion pro ce dures (Pascal, 2021).

The ref er ence to al ter na tive soft ware pack ages (Win-Ten -
sor, Tec ton ics FP, T-TECTO) is there fore meth od olog i cally ir -
rel e vant, as these pro grams are de signed for re duced stress
ten sor in ver sion – an an a lyt i cal step that was nei ther per formed
nor im plied in our study. The FaultKin8 soft ware was used
solely as a graph i cal and com pu ta tional tool to vi su al ize
fault-slip data and to cal cu late the ori en ta tion of P, B and T axes 
(Kowalski and Pacanowski, 2025a). It was not used to de rive
com plete stress ten sors nor to eval u ate stress ra tios. The crit i -
cism con cern ing the ab sence of “qual ity rank ing” of ki ne matic
in di ca tors would be valid in the con text of for mal stress in ver -
sion re quir ing sta tis ti cal weight ing of data. The sug ges tion that
the fault-slip data are of “rather poor qual ity” due to the li thol ogy
is not sup ported by any quan ti ta tive eval u a tion. In our study,
only fault planes with clearly iden ti fi able slip in di ca tors were in -
cluded in the anal y sis. Am big u ous or poorly pre served struc -
tures were ex cluded. The mea sured trend and plunge of striae
were ob tained us ing stan dard struc tural geo log i cal field mea -
sure ments. The nom i nal read ing pre ci sion of 1° re flects not only 
the in stru men tal res o lu tion of the com pass, but also the cal cu -
lated rake value de rived from the mea sured ori en ta tion of the
fault plane and the ob served striation di rec tion. An iden ti cal
level of an gu lar pre ci sion (1°) was adopted by Cymerman
(2014: ta ble 4, p. 42) in the pre sen ta tion of fault-slip data from
the Cieszów Unit (Sudetic Block). It should be noted that 53
fault-slip mea sure ments in that study were col lected from ex po -
sures lo cated in the vi cin ity of the Cieszów PIG 1 and Cieszów
PIG 2 bore holes; how ever, no pho to graphs of spa tially ori ented
fault sur faces are pro vided. In stead, the faults il lus trated de rive
from non-ori ented cores (cf. Cymerman, 2014). In con trast, the
pres ent dis cus sion char ac ter izes our dataset by stat ing that
“fault dis place ment data are of rather poor qual ity” (Cymerman,
2026). In sum mary, the crit i cism by Cymerman (2026) con flated 
ki ne matic strain anal y sis with stress ten sor in ver sion and eval u -
ated our meth od ol ogy against cri te ria ap pli ca ble to a dif fer ent
class of an a lyt i cal tech niques. The ob jec tions are there fore not
di rectly rel e vant to the meth od olog i cal frame work em ployed in
our study.

The crit i cism that the syn chro nous oc cur rence of dextral
strike-slip faults (pop u la tion I), as so ci ated with NNE–SSW
shor t e n ing, and re verse faults with NNE-di rected dis place ment
dur ing the Late Namurian is “un ac cept able” (Cymerman, 2026)
ap pears to over look well-es tab lished prin ci ples of trans pressio -
nal de for ma tion me chan ics (e.g., Fossen, 2016). In trans -
pressional re gimes, de for ma tion par ti tion ing com monly pro -
duces co eval strike-slip fault ing to gether with syn thetic and an ti -
thetic re verse or oblique-slip faults, of ten ac com pa nied by fold -
ing, de pend ing on the ori en ta tion of pre-ex ist ing struc tures.
Such struc tural as so ci a tions have been widely doc u mented in
both nat u ral ex am ples and an a logue mod el ling stud ies (e.g.,
Tikoff and Pe ter son, 1998). Dextral strike-slip fault ing com bined 
with a com po nent of NNE–SSW short en ing is fully com pat i ble
with the de vel op ment of re verse faults and folds within the same 
ki ne matic frame work. Cymerman (2026) also ques tioned why
the dextral transpressional re gime was at trib uted to the Late
Serpukhovian. This is sue is ex plic itly ad dressed in the Dis cus -
sion sec tion of our pa per (Kowalski and Pacanowski, 2025a:
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pp. 14–18), where the de for ma tion phase is cor re lated with the
late Mis sis sip pian–early Namurian re gional com pressional
event. 

The fur ther re mark that 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 un der sim i larly ori ented NE–SW ex -
ten sion (Cymerman, 2026) over looks the well-doc u mented fact
that the Sudetic Block ex pe ri enced mul ti ple de for ma tion events 
un der com pa ra ble stress re gimes (e.g., Oberc, 1972; Mazur et
al., 2005, 2006; Coubal et al., 2015; Nádaskay et al., 2019,
2024; G³uszyñski and Aleksandrowski, 2022). Also, a late Car -
bon if er ous-early Perm ian extensional phase has pre vi ously
been pos tu lated by Cymerman (2002, 2014) for the Kaczawa
Meta mor phic Com plex, lo cated north of the Góry Sowie Mas sif. 
The state ment that, dur ing for ma tion of fault pop u la tion IV, “a
large SGMC block was dis placed sev eral hun dred metres to
the WNW along strike-slip faults” (Cymerman, 2026) mis rep re -
sents our con clu sions. No where in the pa per did we pos tu late
such strike-slip dis place ment as so ci ated with the fault pop u la -
tion IV. Fault pop u la tion IV was ex plic itly in ter preted as a set of
nor mal faults formed un der NE–SW ex ten sion. No large-scale
“WNW- di rected strike-slip displacement” was in ferred for this
phase. Fi nally, the crit i cism re gard ing ta ble 1 ap pears to stem
from a mis un der stand ing of its pur pose. Ta ble 1 (Kowalski and
Paca nowski, 2025a: p. 14) does not pres ent re gional palaeo -
stress ten sors from se lected ar eas of the Bo he mian Mas sif. In -
stead, it con tains mea sured pa ram e ters of in di vid ual faults in
the KG area, in clud ing site lo ca tion, li thol ogy, slip sense, fault
pop u la tion as sign ment, and the cal cu lated prin ci pal axes of the
fi nite strain el lip soid de rived from PBT anal y sis. The ta ble doc u -
ments the ki ne matic dataset used in our study; it is not a com pi -
la tion of ex ter nal palaeostress re sults. The ob jec tion there fore
ad dresses a ta ble con tent that is not pres ent in the pa per. 

CONCLUDING REMARKS

The dis cus sion of Cymerman (2026) raises sev eral crit i cal
points con cern ing the scope, meth od ol ogy, and re gional im pli -
ca tions of our re cent study (Kowalski and Pacanowski, 2025a).
In par tic u lar, the ex am ple of the Wleñ Graben (Kowalski, 2021)
is in voked to ar gue that the re cord of su per im posed late- and
post-Variscan tec tonic events pro posed for the north east ern
mar gin of the Bo he mian Mas sif, based on the struc tural evo lu -
tion of the KG, is “rather spec u la tive”, ow ing to an in suf fi cient

struc tural dataset de rived from a rel a tively small tec tonic unit
(Cymerman, 2026). We con sider this com par i son meth od olog i -
cally in ap pro pri ate.

The Wleñ Graben (WG) and the KG are dis tinct tec tonic
struc tures char ac ter ized by mark edly dif fer ent ex po sure con di -
tions. In the WG, ex cep tion ally fa vour able ex po sures of Perm -
ian-Up per Cre ta ceous sed i men tary rocks per mit ted doc u men -
ta tion of 806 mea sur able fault-slip data (Kowalski, 2021). This
re flects ex po sure qual ity and ac ces si bil ity rather than in trin sic
struc tural sig nif i cance. In con trast, the KG ex poses only lim ited
sec tions of Mis sis sip pian strata. The fact that 32 fault-slip mea -
sure ments were ob tained from the KG (Kowalski and Paca -
nowski, 2025a) does not ren der the struc ture in sig nif i cant nor
in val i date its ki ne matic in ter pre ta tion. Struc tural anal y sis is in -
her ently con strained by avail able ex po sures rather than by ar bi -
trary nu mer i cal thresh olds. A com pa ra ble ap proach was ap -
plied by Cymerman (2014), who based the struc tural in ter pre ta -
tion of the Cieszów Unit (Sudetic Block) on 53 mea sured faults
(ta ble 4, p. 42) and sub se quently pro posed a broader evo lu tion -
ary scheme for the Mid dle Sudetes and the Fore-Sudetic Block
(fig. 19, p. 51). Sim i larly, Cymerman (1998) pro posed a re gional 
model of transpressional de for ma tion for the en tire West ern
Sudetes (fig. 11, p. 352) based on fold anal y sis from a sin gle
quarry in Raciborowice Górne (North-Sudetic Synclinorium
area). 

In sum mary, the struc tural evo lu tion pro posed for the KG
(Kowalski and Pacanowski, 2025a) should not be re garded as
“spec u la tive” solely be cause it is based on a smaller dataset
than stud ies from other tec tonic units. Given that fault-slip
datasets across the Sudetic Block re main un evenly dis trib uted,
each well-doc u mented struc tural dataset con trib utes mean ing -
fully to the re gional re con struc tion of brit tle de for ma tion his tory
(e.g., Pešková et al., 2010; Coubal et al., 2015; Nováková,
2015; Kowalski, 2021; Sobczyk and Szczygie³, 2021). Our pa -
per pres ents the first in te grated anal y sis of fold ge om e try,
fault-slip data, and geo phys i cal con straints for the KG. De scrib -
ing the re sults as “pro voc a tive” or “spec u la tive” does not ap pear 
pro por tion ate to the meth od olog i cal and fac tual ba sis of the
study. We con sider our con tri bu tion part of the broader dis cus -
sion on late- and post-Variscan de for ma tion at the north east ern
mar gin of the Bo he mian Mas sif, while re cog nizing that fur ther
in ves ti ga tions will re fine and de velop the tec tonic model pro -
posed. We do not claim that our in ter pre ta tion (Kowalski and
Pacanowski, 2025a) is fi nal or ex clu sive; how ever, no al ter na -
tive ki ne matic model for the KG has been pro posed to date.
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