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INTRODUCTION

In their recent paper, Filipek et al. (2017) provided some
data on age (dinoflagellate cyst biostratigraphy) and sedimen-
tary setting (sedimentological and palynofacial analysis) of the
Podhale Flysch (Central Carpathian Paleogene) from the Pol-
ish Spisz (their fig. 1). They carried out their integrated studies
on the middle part of the Podhale Flysch succession — the up-
per part of the Szaflary beds through the lower part of the
Chochotow beds. These studies, as stated in Introduction,
“...allow for a new approach to the knowledge on the CCPB
with regard to stratigraphy, depositional palaeoenvironment,
and changes during deposition”. Authors accented the incon-
sistency of some of previous studies (biostratigraphical in par-
ticular), which provoked them to undertake their studies in order
to reinterpret the depositional setting. In my opinion, however, it
is hardly possible to find new reinterpretations, and those pre-
sented are frequently based on erroneous, commonly random
and not complete data and interpretations; none of them are
compared nor discussed with previous results. Below, these
controversies are briefly presented.

GEOLOGICAL SETTING

The Podhale Basin was part of the Central Carpathian
Paleogene Basin (Inner Carpathians). Its sedimentary succes-
sion is traditionally divided into two parts: the lower, platform
carbonates (the so-called Nummulitic Eocene; also known as
the Tatra Eocene; Middle-Upper Eocene), and the upper part
representing a thick flysch succession (the so-called Podhale
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Flysch; Oligocene—lowermost Miocene). Filipek et al. (2017)
use the term “basin” in an improper lithostratigraphic context.
This may lead to false understanding, particularly by a reader
not familiar with regional Central Carpathian geology. Sen-
tences like “the Podhale Basin is ... underlain by Nummulitic
Eocene” and “The Podhale Basin is composed of ... Podhale
Flysch”, are incorrect. Inconsistent lithostratigraphic terminol-
ogy may be the reason of the authors’ inconclusive referring to
the age of the succession in question by comparing various au-
thors' results in this field.

Filipek et al. (2017) present also a careless approach to ci-
tations, which can again mislead the reader. For example, most
of papers, cited in Introduction to show the micropalaeonto-
logical studies of the Podhale Flysch in the Spisz area, refer in
fact either to the underlying Nummulitic Eocene or reworked
large foraminifera (Bieda, 1946, 1948, 1959; Alexandrowicz
and Geroch, 1963), the Podhale Flysch in the Orawa area
(Gedl, 1995) or to the Eocene-Oligocene transition in the Outer
Carpathians (Ged|, 1999). Similar careless referring applies to
sedimentological studies when Filipek et al. (2017: p. 859) high-
light a pioneering nature of their study in the Spisz area: among
papers referred to sedimentological aspects of the Podhale
Flysch (not Tatra Eocene), most refers also to the Spisz area;
moreover, many of them were based on studies from exactly
the same sections in Kacwinianka and tapszanka (see
Radomski, 1958: fig. 23; Grzybek and Halicki, 1958: fig. 5;
Marschalko and Radomski, 1960: pl. 31; Pienkowski and
Westwalewicz-Mogilska, 1986: fig. 6).

BIOSTRATIGRAPHY

AGE

Filipek et al. (2017) studied 25 samples from the upper
Szaflary beds—lower Chochotow beds interval, but only a few
yielded dinoflagellate cyst assemblages that, according to the
authors, allow precise, Early Rupelian dating (see their fig. 3).
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Unfortunately, authors did not carry out a reliable justification for
this dating. Summarizing their biostratigraphical interpretations,
Filipek et al. (2017) surprisingly concluded: “Based on the
biostratigraphic analysis using dinoflagellate cysts, the age of
the deposits (...) can be determined at the Early Rupelian. The
presented results are completely different from the previous
biostratigraphic determinations”. It remains, however, com-
pletely enigmatic to the reader, what the authors mean by these
“‘completely different” results, as Filipek et al. (2017) totally
omitted results of previous micropalaeontological studies of the
Podhale Flysch; they neither compared nor discussed their re-
sults with the previous ones.

Filipek et al. (2017) suggested Early Rupelian age of these
samples based on the co-occurrence of several species, al-
though most of them has ranges far beyond Oligocene (Wil-
liams and Bujak, 1985; Stover et al., 1996; Williams et al.,
2004): Caligodinium amiculum (Paleocene—Early Miocene),
Spiniferites ramosus (earliest Cretaceous—recent), Deflandrea
phosphoritica (earliest Eocene—Early Miocene), Hystricho-
kolpoma rigaudiae (earliest Eocene—Pleistocene), Spiniferites
pseudofurcatus (Late Paleocene—Late Miocene), Thalassi-
phora pelagica (Maastrichtian—Chattian), Reticulatosphaera
actinocoronata (mid-Priabonian—Pleistocene). Wetzeliella arti-
culata, W. gochtii and W. symmetrica are deemed more reliable
for Rupelian dating, but omitting their high intraspecific variabil-
ity, their known stratigraphic ranges are highly related to
palaeolatitudes and they also go beyond the Rupelian.

W. articulata is well-known from older, Eocene strata (e.g.,
Chéateauneuf and Gruas-Cavagnetto, 1978; Williams and
Bujak, 1985; Kéthe and Piesker, 2008; Vasilyeva, 2013; Gedl,
2014) and ranges to the lower (e.g., Stover and Hardenbol,
1993) and mid-Upper Oligocene (Sachsenhofer et al., 2010;
Chattian: Costa and Downie, 1976: fig. 3; NP24: Mao et al.,
2004; NP23: Soliman, 2012). W. symmetrica is predominantly
known from the Oligocene (LO: lower NP22: VVan Simaeys et
al., 2005; NP21/22 transition: Kothe and Piesker, 2008; upper-
most NP21: Sliwiriska et al., 2012; HO: lower Chattian: Kéthe,
1990; NP24/25 fransition: Van Simaeys et al., 2005; upper
NP24: Kéthe and Piesker, 2008; lower NP25: Sliwiriska et al.,
2012; top of Chattian: Fensome et al., 2009; see also Pross,
2001: fig. 1), but it was also reported from Eocene strata (e.g.,
Chéateauneuf and Gruas-Cavagnetto, 1978; Kéthe, 2009; Vasi-
lyeva, 2013; Gedl, 2014). Filipek et al. (2017) ignored the occur-
rence of both species in the younger part of the Podhale Flysch
(Gedl, 2000), which supports their Chattian range (or they are
reworked).

The range of W. gochtii is limited to the Oligocene; its LO
data are usually reported from the lower—middle Rupelian (e.g.,
NP23: Williams and Bujak, 1985; 33.6-33.2 Ma — NP21/22
fransition: Eldrett et al., 2004; lower part of NP22 of Van
Simaeys et al., 2005; upper NP22: Kothe and Piesker, 2008;
uppermost NP21: Sliwiriska et al., 2012; Mediterranean: 33.1
Ma — uppermost NP21: Pross et al., 2010, see also Brinkhuis
and Biffi, 1993; Wilpshaar et al., 1996; see also Kempf and
Pross, 2005), whereas HOs are from the lower Chattian
(Schigler, 2005; NP25 of Van Simaeys, 2005; lower NP25:
Sliwinska et al., 2012; see also Pross, 2001: fig. 1). Williams et
al. (2004) report its mid-Rupelian (32.8 Ma)-mid-Chattian
(26.6 Ma) range at Northern Hemisphere mid-latitudes. Bujak
(in Van Couvering et al., 1981) and Gedl (2004a) suggested its
uppermost Eocene (uppermost part of the NP19-20 in the for-
mer) LO in the Carpathians (see also Ged|, 2005: fig. 2).

Summarizing, the co-occurrence of all these species indi-
cates rather the lower—middle Rupelian—lower Chattian than
the lower Rupelian as suggested by Filipek et al. (2017). How-
ever, perhaps the most important species for dating these de-

posits — Chiropteridium lobospinosum — was completely omit-
ted by the authors. Its occurrence in the lowermost part of the
Zakopane beds (samples 414a and 648) excludes lower
Rupelian age of this unit and the overlying Chochotow beds.
The range of C. lobospinosum, although also highly related to
palaeolatitudes (as it is the case with C. galea, which first ap-
peared 33.5 Ma at mid-latitudes and 31 Ma in equatorial areas:
Williams et al., 2004), begins in the lower (but not lowermost)
Rupelian (North Sea: NP21/22 transition in Eldrett et al., 2004,
uppermost NP22—-lowermost NP23 of Van Simaeys et al.,
2005; NP23: Kéthe and Piesker, 2008; NP22: Sliwinska et al.,
2012; Mediterranean: NP23-NP25: Biffi and Manum, 1988,
NP23-24: Wilpshaar et al., 1996; common occurrence in lower
NP24: Pross et al., 2010). Similar assemblages, with C.
lobospinosum, W. symmetrica and W. gochtii, were described
from the Alpine-Carpathian belt, all being dated Rupelian
(mainly upper Rupelian; NP22—24)lower Chattian (Austrian
Molasse Basin, Alpine Foreland Basin: Sachsenhofer et al,,
2010; Soliman, 2012; Western Carpathians: Barski and
Bojanowski, 2010; Eastern Carpathians: Tabara, 2017).

In the Mediterranean-Alpine sections, the LO of W. gochtii
usually preceded the LO of C. lobospinosum (Pross et al., 2010,
Sachsenhofer et al., 2010; Soliman, 2012). Therefore, the oc-
currence of C. lobospinosum in the lowermost part of the ex-
posed Szaflary beds (Ged!, 2000) was the reason of its mid-
-Rupelian dating. Filipek et al. (2017) omitted also the strati-
graphical significance of Rhombodinium sp. B (557pod),
Wetzeliella sp. A (706), and Caligodinium? sp. B (701, 8A#);
these formally undescribed species (Gedl, 2000) were all re-
ported from the Zakopane beds and overlying strata (upper
Rupelian—lower Chattian). Barski and Bojanowski (2010) found
these two Wetzeliellacean species in samples dated upper
Rupelian—lower Chattian; it was not discussed by Filipek et al.
(2017).

Neither had they discussed any previous results (Gedl,
2000: dinoflagellate cysts; Garecka, 2005: calcareous nanno-
plankton), which clearly suggest the Rupelian (but not lower-
most) and the NP24 Zone (upper Rupelian-lower Chattian, see
Berggren et al., 1995; Luterbacher et al., 2004), respectively.
These results clearly show that age interpretation given by
Filipek et al. (2017) is erroneous. Possibly, the lowermost part
of the Szaflary beds (2410-2970 m) of the Chochotow IG 1
borehole represents the lower Rupelian, as it is missing Chiro-
pteridium (Ged|, 2000). From this part of the Szaflary beds,
Garecka (2005) reported an impoverished, poorly preserved
assemblage that might be indicative for the mid-Rupelian NP23
Zone or the upper part of the NP22 Zone (Late Eocene calcare-
ous nannoplankton and foraminifera found in this intervals are
presumably reworked; see Dudziak in Jaromin et al., 19923, b,
and Gonera in Sokotowski, 1992). In the outcrops, also in the
Spisz area, C. lobospinosum occurs in the stratigraphically low-
ermost Szaflary beds (Gedl, 2000).

REDEPOSITION

There are two common processes during flysch sedimenta-
tion: redeposition (resedimentation) and recycling (reworking).
These terms are frequently used interchangeably (see Jack-
son, 1997), but they are not synonyms. Redeposition (resedi-
mentation) generally refers to approximately synsedimentary
relocation of particles (fossils, mineral grains, etc.) from one
sedimentary setting to another, usually under the influence of
either gravity (for example transportation of shallow-marine,
near-shore organisms into deep, abyssal plains by a turbidite
current) or hydrodynamics (subagueous currents, waves, efc.).
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Recycling (reworking), in turn, means a process by which parti-
cles are removed or displaced from their original rock (older),
transported, deposited and incorporated into a new, younger
sedimentary rock. Filipek et al. (2017) stated: “Dinoflagellate
cyst redeposition mainly takes the form of co-occurrence of
taxa with discordant stratigraphic ranges”, which means that
they use these terms in the latter meaning. However, in some
cases, as for example referring to the appearance of near-
-shore taxa in oceanic settings, Filipek et al. (2017: p. 864) also
use the same term “redeposition” (meaning: “resedimented”),
which can mislead the reader.

It is not a problem to distinguish reworked (recycled) dino-
flagellate cysts with a known pre-Oligocene stratigraphic range:
Filipek et al. (2017) list two Jurassic forms evidently reworked.
But the problem begins when long-ranging species are consid-
ered. Filipek et al. (2017) decided to solve this problem using
the state of preservation as a determinant of reworking (but not
resedimentation). This, however, in my opinion, is a significant
simplification based on the assumption that recycled forms are
always much worse preserved than the in situ ones. Particularly
in case of Podhale Flysch strata, which show a clear trend of
gradual worsening of palynomorph preservation from west to
east, this phenomenon was related to a supposed increasing
distance from the source area located to the nowadays west
(Gedl, 2000: figs. 82, 84). However, Srodon et al. (2006) linked
it with increasing temperature due to growing subsidence and
sedimentary cover in the Spisz area (cf. their figs. 5 and 9). Al-
though Filipek et al. (2017) noted better preserved palyno-
morphs in the western part of their study area (tapszanka), but
they neither commented this nor compared with results of previ-
ous studies. Moreover, their assumption that worse preserved
palynomorphs are reworked may lead to confusion as fre-
quently reworked microfossils are better preserved than the in
situ ones (see e.g., Batten, 1991). Particularly in flysch strata,
where transportation processes (resedimentation) and/or early
post-depositional processes (e.g., pyrite crystal growth) can
damage in situ fossils to a much greater extent than reworked
fossils that are commonly protected by sediment coating. An
example could be the Eocene dinoflagellate cysts from a sec-
ondary deposit within the Rupelian Szaflary beds in the Lesnica
section (Gedl|, 2004b): although variously preserved, many of
them are better preserved than in situ forms from the host flysch
deposits (cf. Ged|, 2000). Filipek et al. (2017: fig. 4G) showed a
specimen of Tityrosphaeridium (now Cordosphaeridium) sp. as
an example of poorly preserved reworked dinoflagellate cyst.
However, in my opinion, this is rather a specimen with an apical
archaeopyle and a prominent antapical process (Hystricho-
kolpoma?); moreover, its preservation is not worse than of
specimens recognized as in situ and shown in their figure 4.

Filipek et al. (2017) introduced a pioneering method to the
Podhale Flysch studies — the UV-excited fluorescence observa-
tions. They used this method to distinguish recycled (not rese-
dimented) dinoflagellate cysts and to determine the origin of
amorphous organic matter (for details of this method see, i.a.,
van Gijzel, 1967; Tyson, 1995) in four samples selected. In the
first case, Filipek et al. (2017) noted a different brightness of ul-
fraviolet excited specimens: dull specimens were treated as re-
cycled, whereas bright ones — as being in situ. However, this in-
terpretation was presented in a slightly unclear way and, in my
opinion, insufficiently supported by evidence, it was not dis-
cussed and, what is most surprising, it was completely omitted in
further palaesoenvironmental interpretations. Authors mention a
group of poorly preserved dinoflagellate cysts that show dull
autofluorescence, which consists of “stratigraphically older spe-
cies and species with long stratigraphic ranges” — but no species
list is given, except for an example of Deflandrea phosphoritica

that belongs to the “long stratigraphic range” group. From earlier
chapters, the reader can deduce that the only true “older species”
among the taxa determined are Jurassic Ctenidodinium and
Nannoceratopsis. However, none of them occurs in samples in-
vestigated for fluorescence (see their table 1)... The second
group distinguished by Filipek et al. (2017) contains well-pre-
served specimens that show bright fluorescence colours, which
are interpreted as in situ. But again, except for a single example
of Rhombaodinium, no species list is given. And this information
would be crucial for precise age determination of the deposits in
guestion. Moreover, including Rhombodinium to the in situ
group, authors do not specify which species they have in mind
(there are at least three: R. freienwaldensis, R. longimanum, and
R. sp. B). Interestingly, Filipek et al. (2017) noted that Rhombo-
dinium specimens show bright fluorescence light independently
of their preservation state. Regrettably, this very important infor-
mation for the application of palynomorph ultraviolet light obser-
vations is not further elucidated.

Another important observation made by Filipek et al. (2017)
was finding, in the same sample, representatives of the same
species (Deflandrea phosphoritica) showing various preserva-
tion states. Although it was not stated in text, the reader may
guess that poorly preserved specimens (in contrast to Rhombo-
diniurm) show dull fluorescence light (as shown in their fig. 7G, H;
cf. with fig. 7E, F). The authors interpreted the “dull” specimens
as recycled, although they did not report their frequency. | can
guess their proportion to “bright” specimens (“in situ”) is signifi-
cant in their samples, as Filipek et al. (2017) referred to
Deflandrea “blooms” described in the Podhale Flysch (Gedl,
2000) in the following way: “Such high abundance of Deflandrea
is rather related to the redeposition of this taxon, which may
cause erroneous environmental interpretations”. Surprisingly, in
their chapter dedicated to palynological indicators of palaeo-
environment, they list three major dinoflagellate cyst palaeo-
environmental groups, one of which consisting chiefly of Deflan-
drea specimens. On their basis, they reconstruct sedimentary
setting of the deposits in question (Filipek et al., 2017: p. 864),
without noting that a few pages away they treat them as recycled,
and announce their omitting from further interpretation (pp.
870-872); finally, in the conclusions, they again mention Deflan-
drea as one of palaeoenvironment indicators (p. 874).

Beside this inconsequence, Filipek et al. (2017) did not dis-
cuss the other possible explanation of different intensities of flu-
orescence light of representatives of the same species. Some
other factors may influence its intensity: oxidation, pyrite crystal-
lization, bioturbation, transportation, etc. (e.g., Foster et al,
1986: p. 147: fide Tyson, 1995). A possible explanation might
be the mixing of dinoflagellate cysts resedimented (but not recy-
cled!) by turbidite currents from near-shore settings, and of
those, which inhabited waters directly above the deposition site.
In this case, however, it is not certain, which group would be
characterized by duller fluorescence light. A valuable clue to
solve this problem would be a full list of “dull” species.

PALAEOENVIRONMENT AND SEDIMENTARY
SETTING

SEDIMENTATION RATE

Filipek et al. (2017) calculated a precise sedimentation rate
of the analysed deposits at 1600 m/Ma (1.6 mm per year) —
without specifying how this value was received. The authors
neither calculated the true thickness of strata they studied
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(omitting the degree of compaction) nor precisely dated them.
In my opinion, such a value is a result of incorrect dating of the
interval in question (see above). Without knowing the precise
time interval when a given sequence was deposited (the term
“Early Rupelian” is vague), calculation of its sedimentation rate
makes no sense (the Rupelian lasted 5.45 Ma according to
Luterbacher et al., 2004). Filipek et al. (2017) neither compared
their interpretation with the previous ones nor discussed them.
For example Sotak (1998) calculated approximate sedimenta-
tion rates of the Central Carpathian Paleogene as follows:
800 m/Ma for the Sambron Fm. (Szaflary beds; duration:
~3 Ma), 80-160 m/Ma for the mud-rich accumulation (Huty
Fm./Zakopane beds) during ~5 Ma, and 320-370 m/Ma for the
sand-rich flysch-molasse deposition of the Zuberec and Biely
Potok formations (Chochofow and Ostrysz beds) that lasted
~7 Ma.

PALAEOBATHYMETRY

Itis very difficult to determine precisely the basin depth dur-
ing flysch deposition, especially in an oxygen-depleted benthic
environment almost devoid of benthic fossil communities as it is
in the case of the Podhale Flysch. Despite this, Filipek et al.
(2017) suggested a shallow-water sedimentary setting of the
lower part (upper Szaflary beds—lower Chochotow beds) of the
Podhale Flysch in Spisz based on palynological and sedi-
mentological premises. Although the authors did not specify the
absolute value of water depth, but the reader can deduce it was
not deeper than 40-50 m. This very interesting, but also contro-
versial conclusion, was not referred, unfortunately, to the previ-
ous reconstructions, which almost unanimously support a
deep-water, basinal sedimentary setting of the flysch deposits
of the Central Carpathian Paleogene (e.g., Marschalko, 1964,
Sotak, 1998; Sotak et al., 2001; Starek and Fuksi, 2017).

Palynological evidences, particularly planktic dinoflagellate
cysts that, according to Filipek et al. (2017), point to a shal-
low-water setting, cannot serve as a direct clue in this type of re-
constructions (although commonly incorrectly used in bathy-
metrical interpretations, e.g., Ged|, 2000: p. 150). Particularly in
case of turbiditic sedimentation when immense resedimen-
tation of near-shore forms into deeper parts of the basin can be
expected (see Gedl, 2000: p. 143, 150). Hence, their frequent
occurrence in the Podhale Flysch reflects rather sedimentation
mode than true basin depth. Filipek et al. (2017) omitted the
presence of offshore Impagidinium and Nematosphaeropsis in
the Podhale Flysch (Gedl, 2000), which, although highly dis-
persed among near-shore species, may be the trace of the only
pelagic elements (note: but they cannot be treated as absolute
water-depth indicators). The same refers to palynofacies distri-
bution in turbiditic deposits, where frequency changes of partic-
ular element groups (e.g., cuticles) reflect the intensity of rese-
dimentation and distance from the source area rather than ba-
sin depth; their proportions differ significantly in a single tur-
bidite sequence (Gedl and Suruto, 2005).

The most reliable indicator of shallow-water conditions of
Podhale Flysch deposition presented by Filipek et al. (2017) is
the hummocky cross-stratification structure (see Swift et al.,
1983: fig. 1; Dumas et al., 2005), which is a sedimentary struc-
ture traditionally believed to be formed by oscillatory water
movement involved by storm-generated waves (Harms et al.,
1975). This makes that they are treated as an indicator of shal-
low-water conditions, as storm wave-base reaches typically
15-40 m (e.g., Allaby, 2008). According to Dumas and Arnott

(2006), hummocky cross-stratification appears at a water depth
of 13-50 m (at shallower depths it is replaced by swaley cross
stratification), Selley (2000: p. 151) reports recent hummocky
cross-stratification from 1-40 m deep water. However, some
authors suggest possible greater depths of hummocky cross-
stratification formation. Shanmugan (2012: p. 148) observed
hummocky cross-stratification at large depths in the North Sea
and the Norwegian Sea. Mulder et al. (2009) reported
hummocky cross stratification-like structures from deep-sea
(below 1 000 m depth) turbidites in the Pyrenees (see also dis-
cussion: Higgs, 2011; Mulder et al., 2011). Oscillatory water
movements, responsible for the hummocky cross-stratification
formation, may also be a result of internal waves (associated
with pycnocline currents at the interface of two moving fluids
with different densities, which may appear even at large depths
exceeding several hundreds of metres (see, e.g., discussion in
Basilici et al., 2012 and references therein).

Unfortunately, Filipek et al. (2017) did not discuss this prob-
lem. The authors did neither report the frequency of hummocky
cross-stratification in their study area [*hummocky cross-stratifi-
cation (HCS) was also observed”], which makes that the reader
has no idea if this structure is widespread in the Podhale Flysch
or itis rare and occurs at a certain level only. Reading the text, it
can be traced that the hummocky cross-stratification was found
in sections 525 and 579 in Kacwinianka (fig. 10G, H), but their
location is unknown (it is missing in fig. 1C). Another two sites
with hummocky cross-stratification are sections 635 and 558
(see fig. 9), both representing the uppermost part of the lower
Zakopane beds (see their figs. 1C and 2). Interestingly, accu-
mulation of the Zakopane beds (mudstone facies, mud-rich
subflysch, distal flysch of various authors) is believed to have
taken place during sea-level highstand associated with a simul-
taneous basin subsidence (e.g., Sotak, 1998; Sotak et al,
2001). Although none of the previous papers gives an absolute
value of water depth in the Polish part of the Podhale Basin dur-
ing flysch deposition, but it can be indirectly deduced from data
of the platform and pelagic stages that preceded the flysch de-
position (Tatra Eocene and Globigerina Marl, respectively).
Bartholdy et al. (1995) noted a deepening trend among bio-
facies in the Tatra Eocene, and estimated bathymetry of the
youngest (deepest) ones between 20 and 80 m (Kulka, 1985 re-
ports that nummulitic faunas preferred bottom depths not in-
creasing 5080 m; see also Sotak, 2010: p. 398). Olszewska
and Wieczorek (1998) reported a similar deepening distribution
pattern of small foraminifera in the Tatra Eocene section; the
uppermost biofacies contains species that prefer calm, rela-
tively deep (outer shelf) waters. Grey marl that overlies Num-
mulitic rocks of the Tatra Eocene yielded benthic foraminifera
that show upper bathyal (i.e. above 200 m) depths of their accu-
mulation (Olszewska and Wieczorek, 1998; see also Bartholdy
et al., 1999, their 3rd Composite Sequence). If we assume that,
after the pelagic stage and Eocene/Oligocene sea-level fall, an
intense subsidence (see e.g., Sotak et al., 2001: fig. 12) took
place simultaneously with Rupelian sea-level rise (3rd order cy-
cles4.4.and 4.5 of Hag et al., 1988) then the basin depth during
deposition of the Zakopane beds most likely exceeded 200 m.
Acceptance of much shallower depths, not exceeding 40-50 m
as deduced from authors’ data, is difficult to explain in the light
of the generally accepted basin geometry involving a basin
length of several tens of kilometres with predominately east-
ward-oriented (nowadays; see Marton et al,, 1999) palaeo-
current directions (Radomski, 1958; Marschalko and Radom-
ski, 1960).
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