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In their interesting paper, Jarosiński et al. (2009) summarized the Cenozoic evolution of the Polish Platform. Below,
I would like to briefly discuss and comment on some of the
points they raised regarding selected aspects of the Miocene
evolution of the Polish Carpathian Foredeep Basin (PCFB).
1. Jarosiński et al. (2009) analyzed the genesis and timing of
formation of deep palaeovalleys incised within the sub-Miocene
substratum of the PCFB. They claimed that these palaeovalleys
were incised into Mesozoic strata only, while in fact such
palaeovalleys are also present e.g., in vicinity of Rzeszów, where
Mesozoic cover is not present, and where they have been incised
exclusively into the Paleozoic succession (cf. Myśliwiec, 2004;
Krzywiec et al., 2008; Zubrzycka et al., 2009). Jarosiński et al.
(2009) proposed that these palaeovalleys developed in Late
Oligocene–Miocene times. Such inferred timing was mostly
based on observation that they are filled by Badenian and younger deposits, that post-date their incision. Jarosiński et al. (2009)
did not however acknowledge that in the Sędziszów–Rzeszów
area axial parts of these palaeovalleys are filled by thick
Paleogene deposits (Moryc, 1995), and this strongly suggests an
older age of their incision. Similar palaeovalleys are present in
the Czech part of the Carpathian arc, where they are filled by
foreland-derived Paleogene deposits that are in turn covered by
orogen-derived Neogene foredeep deposits (Picha et al., 2006).
Such a configuration of the sedimentary infill of the
palaeovalleys, similar to what can be observed in the
Sędziszów–Rzeszów area, points to pre/early Paleogene incision
(see also below). It should also be stressed that, although the entire PCFB has been intensely drilled during several decades of
hydrocarbon exploration, there are very few wells located within
the axial parts of such palaeovalleys, and in fact very little is
known about the age of the strata infilling their deepest axial
parts (cf. Krzywiec et al., 2008, 2009). Jarosiński et al. (2009)
also analyzed the possible genesis of these palaeovalleys, and

seem to favour a model of their formation during uplift of the
flexural forebulge in front of the advancing Carpathian orogenic
wedge. They also mentioned an alternative model, based on data
from the Czech part of the Carpathian arc mentioned above, with
a well-constained age of palaeovalley incision, immediately following Late Cretaceous inversion of the Alpine–Carpathian
foreland (i.e., Bohemian Massif). Jarosiński et al. (2009) apparently regarded this model as less probable, although they did not
give any detailed explanation for this. In my opinion, although a
conclusive answer cannot be given at the moment, a post-inversion model, with possible additional pre-Badenian erosion/incision, is much more viable. This is supported by the age of axial
deposits from the Sędziszów–Rzeszów area as described above,
and the overall similarity of palaeovalley systems from the
Czech and Polish segments of the Carpathian arc. Additionally,
their size and widespread distribution seem to support a post-inversion genesis. Flexural bulges uplifted in front of advancing
orogenic wedges are not usually characterized by high amplitudes (DeCelles and Giles, 1996; cf. Krzywiec, 2006), hence incision of rather deep (several hundreds metres or even more)
palaeovalleys solely due to uplift of a flexural bulge does not
seem to be very probable. By contrast, Late Cretaceous–early
Paleogene inversion of the Carpathian foreland (i.e. Mid-Polish
Trough) was associated with significant uplift and pervasive erosion of the Mesozoic cover (cf. e.g., Scheck-Wenderoth et al.,
2008 for more detailed information and numerous additional references). Therefore, late/post inversion incision of deep
palaeovalleys, as in the Czech segment of the Alpine–Carpathian
foreland, seems to be much more probable. During forebulge uplift certain segments of the palaeovalleys might have been additionally incised, in their more distal northern segments a
Paleogene infill might have been removed during this phase, and
the palaeovalleys might have been deepened.
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2. Jarosiński et al. (2009) proposed that at the
Badenian–Sarmation boundary the PCFB underwent a first
phase of compressional deformation. It might be worth adding
here that, apart from reverse faulting within the easternmost part
of the basin (i.e. within the Wielkie Oczy graben; Krzywiec,
1999, 2001; cf. Jarosiński et al., 2009 and their fig. 7B) and apart
from mesostructures of similar origin from the Machów area
(Jarosiński, 1992) as described by Jarosiński et al. (2009), there
are also strong indications, based on very high quality 2D and
3D seismic data, of significant transpressional activity along the
Ryszkowa Wola horst, located within the eastern part of the
PCFB (Krzywiec et al., 2005; Oszczypko et al., 2006). This
horst was formed within the restraining bend of two basement
faults in late Badenian–early Sarmatian times, and has experienced sinistral strike-slip movements until at least the latest
Sarmatian (Krzywiec et al., 2005; Nescieruk et al., 2007).
3. Jarosiński et al. (2009) dated the post-evaporitic sedimentary infill of the easternmost PCFB as Sarmatian (see their
fig. 7B), and, accordingly, dated the next phase of basin subsidence (Jarosiński et al., 2009, page 13). In fact, the lower part of
the post-evaporitic siliciclastic succession contains also upper
Badenian strata (see Oszczypko et al., 2006 for a more detailed
overview), and therefore the onset of the important subsidence
phase that was linked with the development of large normal
faults and deposition of up to 3 km of the Miocene foredeep infill
should be dated as late Badenian, not Sarmatian. During late
Badenian subsidence, Miocene sediments were deposited in restricted small sub-basins formed above basement blocks rotated
by domino faulting due to the combined effect of normal and reverse faulting (see Krzywiec, 1999 and his figs. 2 and 10).
Sarmatian sedimentation was mostly controlled by the
large-scale normal faulting that was primarily responsible for
thickness reduction of the Sarmatian cover between the Wielkie
Oczy graben and the Roztocze area (i.e. NE flank of the basin).
4. Jarosiński et al. (2009) used seismic data from the central
(Kraków–Tarnów) segment of the PCFB (see their fig. 7A) in
order to assess post-depositional erosion of the sedimentary
infill of this basin. They claimed that inclination of the
post-evaporitic succession, visible on seismic data, is in fact an
effect of post-depositional rotation of this part of the basin
caused by post-orogenic uplift within the orogenic wedge, and
that the foredeep infill was deposited as an essentionally
flat-laying cover blanketing varied deeper topography. Al-

though some post-depositional basin-scale rotation might have
indeed modified basin geometry, I would like to reiterate my
model (not discussed by Jarosiński et al., 2009) which suggests
that the post-evaporitic siliciclastic succession was shed to the
foredeep basin from the eroded orogenic wedge, and that in the
central (Kraków–Tarnów) part of the basin a large-scale
clinoform related to sediment progradation is still partly preserved (Krzywiec, 2001; Oszczypko et al., 2006). In this part of
the basin, in the area adjacent to the present-day thrust front, a
fairly wide zone of horizontal (not inclined) reflectors can be
mapped, north of this zone seismic reflectors become inclined
(and this inclination is related to real, not apparent northward
downlapping, possibly slightly oversteepened by post-orogenic
movements within the orogenic wedge), and farther to the north
the inclination progressively diminishes (cf. Krzywiec, 2001
and his fig. 9, and Oszczypko et al., 2006 and their fig. 23).
Such a geometry could be interpreted as reflecting transition
from shelf to proximal slope to distal slope, with a general direction of sediment supply from south to north. Such a geometry – clearly visible on many tens of seismic profiles from the
central part of the PCFB – would be in my opinion very difficult to explain solely by basin rotation, as proposed by
Jarosiński et al. (2009), as it would require not only en-block
rotation of the entire basin infill due to uplift within the
orogenic wedge but also short wavelength undulations within
the basin, responsible for formation of zones of seismic reflectors of distinctly different inclination. It should be also stressed
that a depositional model, basically identical to the model based
on seismostratigraphic interpretation (Krzywiec, 2001;
Oszczypko et al., 2006), was proposed for this part of the basin
using borehole data (Porębski, 1999; Porębski et al., 2002;
Porębski and Steel, 2003). Finally, it is also worth mentioning
that the large-scale present-day geometry of the PCFB in e.g.
the Rzeszów area is quite different, with essentially flat-laying
foredeep deposits and only localized small-scale progradation
visible immediately adjacent to the thrust front (see Krzywiec
et al., 2008 and their fig. 9). Therefore, basin-wide
post-depositional rotation, as proposed by Jarosiński et al.
(2009) clearly did not take place there. Certainly,
post-depositional erosion of the topmost part of the Miocene
foredeep infill took place in all parts of the basin; its quantitative estimate should, however, be based on other data and models.
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