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In their in ter est ing pa per, Jarosiński et al. (2009) sum ma -
rized the Ce no zoic evo lu tion of the Pol ish Plat form. Be low,
I would like to briefly dis cuss and com ment on some of the
points they raised re gard ing se lected as pects of the Mio cene
evo lu tion of the Pol ish Carpathian Foredeep Ba sin (PCFB).

1. Jarosiński et al. (2009) an a lyzed the gen e sis and tim ing of
for ma tion of deep palaeovalleys in cised within the sub-Mio cene
sub stra tum of the PCFB. They claimed that these palaeovalleys
were in cised into Me so zoic strata only, while in fact such
palaeovalleys are also pres ent e.g., in vi cin ity of Rzeszów, where 
Me so zoic cover is not pres ent, and where they have been in cised
ex clu sively into the Pa leo zoic suc ces sion (cf. Myśliwiec, 2004;
Krzywiec et al., 2008; Zubrzycka et al., 2009). Jarosiński et al.
(2009) pro posed that these palaeovalleys de vel oped in Late
Oligocene–Mio cene times. Such in ferred tim ing was mostly
based on ob ser va tion that they are filled by Badenian and youn -
ger de pos its, that post-date their in ci sion. Jarosiński et al. (2009)
did not how ever ac knowl edge that in the Sędziszów–Rzeszów
area ax ial parts of these palaeovalleys are filled by thick
Paleogene de pos its (Moryc, 1995), and this strongly sug gests an
older age of their in ci sion. Sim i lar palaeovalleys are pres ent in
the Czech part of the Carpathian arc, where they are filled by
fore land-de rived Paleogene de pos its that are in turn cov ered by
orogen-de rived Neo gene foredeep de pos its (Picha et al., 2006).
Such a con fig u ra tion of the sed i men tary infill of the
palaeovalleys, sim i lar to what can be ob served in the
Sędziszów–Rzeszów area, points to pre/early Paleogene in ci sion 
(see also be low). It should also be stressed that, al though the en -
tire PCFB has been in tensely drilled dur ing sev eral de cades of
hy dro car bon ex plo ra tion, there are very few wells lo cated within 
the ax ial parts of such palaeovalleys, and in fact very lit tle is
known about the age of the strata in fill ing their deep est ax ial
parts (cf. Krzywiec et al., 2008, 2009). Jarosiński et al. (2009)
also an a lyzed the pos si ble gen e sis of these palaeovalleys, and

seem to fa vour a model of their for ma tion dur ing up lift of the
flex ural forebulge in front of the ad vanc ing Carpathian orogenic
wedge. They also men tioned an al ter na tive model, based on data
from the Czech part of the Carpathian arc men tioned above, with 
a well-constained age of palaeovalley in ci sion, im me di ately fol -
low ing Late Cre ta ceous in ver sion of the Al pine–Carpathian
fore land (i.e., Bo he mian Mas sif). Jarosiński et al. (2009) ap par -
ently re garded this model as less prob a ble, al though they did not
give any de tailed ex pla na tion for this. In my opin ion, al though a
con clu sive an swer can not be given at the mo ment, a post-in ver -
sion model, with pos si ble ad di tional pre-Badenian ero sion/in ci -
sion, is much more vi a ble. This is sup ported by the age of ax ial
de pos its from the Sędziszów–Rzeszów area as de scribed above,
and the over all sim i lar ity of palaeovalley sys tems from the
Czech and Pol ish seg ments of the Carpathian arc. Ad di tion ally,
their size and wide spread dis tri bu tion seem to sup port a post-in -
ver sion gen e sis. Flex ural bulges up lifted in front of ad vanc ing
orogenic wedges are not usu ally char ac ter ized by high am pli -
tudes (DeCelles and Giles, 1996; cf. Krzywiec, 2006), hence in -
ci sion of rather deep (sev eral hun dreds metres or even more)
palaeovalleys solely due to up lift of a flex ural bulge does not
seem to be very prob a ble. By con trast, Late Cre ta ceous–early
Paleogene in ver sion of the Carpathian fore land (i.e. Mid-Pol ish
Trough) was as so ci ated with sig nif i cant up lift and per va sive ero -
sion of the Me so zoic cover (cf. e.g., Scheck-Wenderoth et al.,
2008 for more de tailed in for ma tion and nu mer ous ad di tional ref -
er ences). There fore, late/post in ver sion in ci sion of deep
palaeovalleys, as in the Czech seg ment of the Al pine–Carpathian 
fore land, seems to be much more prob a ble. Dur ing forebulge up -
lift cer tain seg ments of the palaeovalleys might have been ad di -
tion ally in cised, in their more dis tal north ern seg ments a
Paleogene infill might have been re moved dur ing this phase, and
the palaeovalleys might have been deep ened.



2. Jarosiński et al. (2009) pro posed that at the
Badenian–Sarmation bound ary the PCFB un der went a first
phase of compressional de for ma tion. It might be worth add ing
here that, apart from re verse fault ing within the east ern most part
of the ba sin (i.e. within the Wielkie Oczy graben; Krzywiec,
1999, 2001; cf. Jarosiński et al., 2009 and their fig. 7B) and apart
from mesostructures of sim i lar or i gin from the Machów area
(Jarosiński, 1992) as de scribed by Jarosiński et al. (2009), there
are also strong in di ca tions, based on very high qual ity 2D and
3D seis mic data, of sig nif i cant transpressional ac tiv ity along the
Ryszkowa Wola horst, lo cated within the east ern part of the
PCFB (Krzywiec et al., 2005; Oszczypko et al., 2006). This
horst was formed within the re strain ing bend of two base ment
faults in late Badenian–early Sarmatian times, and has ex pe ri -
enced sinistral strike-slip move ments un til at least the lat est
Sarmatian (Krzywiec et al., 2005; Nescieruk et al., 2007).

3. Jarosiński et al. (2009) dated the post-evaporitic sed i men -
tary infill of the east ern most PCFB as Sarmatian (see their
fig. 7B), and, ac cord ingly, dated the next phase of ba sin sub si -
dence (Jarosiński et al., 2009, page 13). In fact, the lower part of
the post-evaporitic siliciclastic suc ces sion con tains also up per
Badenian strata (see Oszczypko et al., 2006 for a more de tailed
over view), and there fore the on set of the im por tant sub si dence
phase that was linked with the de vel op ment of large nor mal
faults and de po si tion of up to 3 km of the Mio cene foredeep infill 
should be dated as  late Badenian, not Sarmatian. Dur ing late
Badenian sub si dence, Mio cene sed i ments were de pos ited in re -
stricted small sub-bas ins formed above base ment blocks ro tated
by dom ino fault ing due to the com bined ef fect of nor mal and re -
verse fault ing (see Krzywiec, 1999 and his figs. 2 and 10).
Sarmatian sed i men ta tion was mostly con trolled by the
large-scale nor mal fault ing that was pri mar ily re spon si ble for
thick ness re duc tion of the Sarmatian cover be tween the Wielkie
Oczy graben and the Roztocze area (i.e. NE flank of the ba sin).

4. Jarosiński et al. (2009) used seis mic data from the cen tral 
(Kraków–Tarnów) seg ment of the PCFB (see their fig. 7A) in
or der to as sess post-depositional ero sion of the sed i men tary
infill of this ba sin. They claimed that in cli na tion of the
post-evaporitic suc ces sion, vis i ble on seis mic data, is in fact an
ef fect of post-depositional ro ta tion of this part of the ba sin
caused by post-orogenic up lift within the orogenic wedge, and
that the foredeep infill was de pos ited as an essentionally
flat-lay ing cover blan ket ing var ied deeper to pog ra phy. Al -

though some post-depositional ba sin-scale ro ta tion might have
in deed mod i fied ba sin ge om e try, I would like to re it er ate my
model (not dis cussed by Jarosiński et al., 2009) which sug gests
that the post-evaporitic siliciclastic suc ces sion was shed to the
foredeep ba sin from the eroded orogenic wedge, and that in the
cen tral (Kraków–Tarnów) part of the ba sin a large-scale
clinoform re lated to sed i ment progradation is still partly pre -
served (Krzywiec, 2001; Oszczypko et al., 2006). In this part of 
the ba sin, in the area ad ja cent to the pres ent-day thrust front, a
fairly wide zone of hor i zon tal (not in clined) re flec tors can be
mapped, north of this zone seis mic re flec tors be come in clined
(and this in cli na tion is re lated to real, not ap par ent north ward
downlapping, pos si bly slightly oversteepened by post-orogenic 
move ments within the orogenic wedge), and far ther to the north 
the in cli na tion pro gres sively di min ishes (cf. Krzywiec, 2001
and his fig. 9, and Oszczypko et al., 2006 and their fig. 23).
Such a ge om e try could be in ter preted as re flect ing tran si tion
from shelf to prox i mal slope to dis tal slope, with a gen eral di -
rec tion of sed i ment sup ply from south to north. Such a ge om e -
try – clearly vis i ble on many tens of seis mic pro files from the
cen tral part of the PCFB – would be in my opin ion very dif fi -
cult to ex plain solely by ba sin ro ta tion, as pro posed by
Jarosiński et al. (2009), as it would re quire not only en-block
ro ta tion of the en tire ba sin infill due to up lift within the
orogenic wedge but also short wave length un du la tions within
the ba sin, re spon si ble for for ma tion of zones of seis mic re flec -
tors of dis tinctly dif fer ent in cli na tion. It should be also stressed
that a depositional model, ba si cally iden ti cal to the model based 
on seismostratigraphic in ter pre ta tion (Krzywiec, 2001;
Oszczypko et al., 2006), was pro posed for this part of the ba sin
us ing bore hole data (Porębski, 1999; Porębski et al., 2002;
Porębski and Steel, 2003). Fi nally, it is also worth men tion ing
that the large-scale pres ent-day ge om e try of the PCFB in e.g.
the Rzeszów area is quite dif fer ent, with es sen tially flat-lay ing
foredeep de pos its and only lo cal ized small-scale progradation
vis i ble im me di ately ad ja cent to the thrust front (see Krzywiec
et al., 2008 and their fig. 9). There fore, ba sin-wide
post-depositional ro ta tion, as pro posed by Jarosiński et al.
(2009) clearly did not take place there. Cer tainly,
post-depositional ero sion of the top most part of the Mio cene
foredeep infill took place in all parts of the ba sin; its quan ti ta -
tive es ti mate should, how ever, be based on other data and mod -
els.
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