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INTRODUCTION

In their re cent pa per, Filipek et al. (2017) pro vided some
data on age (dinoflagellate cyst biostratigraphy) and sed i men -
tary set ting (sedimentological and palynofacial anal y sis) of the
Podhale Flysch (Cen tral Carpathian Paleo gene) from the Pol -
ish Spisz (their fig. 1). They car ried out their in te grated stud ies
on the mid dle part of the Podhale Flysch suc ces sion – the up -
per part of the Szaflary beds through the lower part of the
Chocho³ów beds. These stud ies, as stated in In tro duc tion,
“…al low for a new ap proach to the knowl edge on the CCPB
with re gard to stra tig ra phy, depositional palaeo environ ment,
and changes dur ing de po si tion”. Au thors ac cented the in con -
sis tency of some of pre vi ous stud ies (biostratigraphical in par -
tic u lar), which pro voked them to un der take their stud ies in or der 
to re in ter pret the depositional set ting. In my opin ion, how ever, it
is hardly pos si ble to find new re in ter pre ta tions, and those pre -
sented are fre quently based on er ro ne ous, com monly ran dom
and not com plete data and in ter pre ta tions; none of them are
com pared nor dis cussed with pre vi ous re sults. Be low, these
con tro ver sies are briefly pre sented. 

GEOLOGICAL SETTING

The Podhale Ba sin was part of the Cen tral Carpathian
Paleogene Ba sin (In ner Carpathians). Its sed i men tary suc ces -
sion is tra di tion ally di vided into two parts: the lower, plat form
car bon ates (the so-called Num mu lit ic Eocene; also known as
the Tatra Eocene; Mid dle–Up per Eocene), and the up per part
rep re sent ing a thick flysch suc ces sion (the so-called Podhale

Flysch; Oligocene–low er most Mio cene). Filipek et al. (2017)
use the term “ba sin” in an im proper lithostratigraphic con text.
This may lead to false un der stand ing, par tic u larly by a reader
not fa mil iar with re gional Cen tral Carpathian ge ol ogy. Sen -
tences like “the Podhale Ba sin is … un der lain by Num mu lit ic
Eocene” and “The Podhale Ba sin is com posed of … Podhale
Flysch”, are in cor rect. In con sis tent lithostratigraphic ter mi nol -
ogy may be the rea son of the au thors’ in con clu sive re fer ring to
the age of the suc ces sion in ques tion by com par ing var i ous au -
thors’ re sults in this field. 

Filipek et al. (2017) pres ent also a care less ap proach to ci -
ta tions, which can again mis lead the reader. For ex am ple, most
of pa pers, cited in In tro duc tion to show the micro palaeonto -
logical stud ies of the Podhale Flysch in the Spisz area, re fer in
fact ei ther to the un der ly ing Num mu lit ic Eocene or re worked
large foraminifera (Bieda, 1946, 1948, 1959; Alexandrowicz
and Geroch, 1963), the Podhale Flysch in the Orawa area
(Gedl, 1995) or to the Eocene-Oligocene tran si tion in the Outer
Carpathians (Gedl, 1999). Sim i lar care less re fer ring ap plies to
sedimentological stud ies when Filipek et al. (2017: p. 859) high -
light a pi o neer ing na ture of their study in the Spisz area: among
pa pers re ferred to sedimentological as pects of the Podhale
Flysch (not Tatra Eocene), most re fers also to the Spisz area;
more over, many of them were based on stud ies from ex actly
the same sec tions in Kacwinianka and £apszanka (see
Radomski, 1958: fig. 23; Grzybek and Halicki, 1958: fig. 5;
Marschalko and Radomski, 1960: pl. 31; Pieñkowski and
Westwalewicz-Mogilska, 1986: fig. 6). 

BIOSTRATIGRAPHY

AGE

Filipek et al. (2017) stud ied 25 sam ples from the up per
Szaflary beds–lower Chocho³ów beds in ter val, but only a few
yielded dinoflagellate cyst as sem blages that, ac cord ing to the
au thors, al low pre cise, Early Rupelian dat ing (see their fig. 3).
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Un for tu nately, au thors did not carry out a re li able jus ti fi ca tion for 
this dat ing. Sum ma riz ing their biostratigraphical in ter pre ta tions, 
Filipek et al. (2017) sur pris ingly con cluded: “Based on the
biostratigraphic anal y sis us ing dinoflagellate cysts, the age of
the de pos its (…) can be de ter mined at the Early Rupelian. The
pre sented re sults are com pletely dif fer ent from the pre vi ous
biostratigraphic de ter mi na tions”. It re mains, how ever, com -
pletely enig matic to the reader, what the au thors mean by these 
“com pletely dif fer ent” re sults, as Filipek et al. (2017) to tally
omit ted re sults of pre vi ous micropalaeontological stud ies of the
Podhale Flysch; they nei ther com pared nor dis cussed their re -
sults with the pre vi ous ones. 

Filipek et al. (2017) sug gested Early Rupelian age of these
sam ples based on the co-oc cur rence of sev eral spe cies, al -
though most of them has ranges far be yond Oligocene (Wil -
liams and Bujak, 1985; Stover et al., 1996; Wil liams et al.,
2004): Caligodinium amiculum (Paleocene–Early Mio cene),
Spini ferites ramosus (ear li est Cre ta ceous–re cent), Deflandrea
phosphoritica (ear li est Eocene–Early Mio cene), Hystricho -
kolpo ma rigaudiae (ear li est Eocene–Pleis to cene), Spiniferites
pseudofurcatus (Late Paleocene–Late Mio cene), Thalassi -
phora pelagica (Maastrichtian–Chattian), Reticulatosphaera
actino coronata (mid-Priabonian–Pleis to cene). Wetzeliella arti -
cul ata, W. gochtii and W. symmetrica are deemed more re li able 
for Rupelian dat ing, but omit ting their high intraspecific vari abil -
ity, their known strati graphic ranges are highly re lated to
palaeo latitudes and they also go be yond the Rupelian. 

W. articulata is well-known from older, Eocene strata (e.g.,
Châteauneuf and Gruas-Cavagnetto, 1978; Wil liams and
Bujak, 1985; Köthe and Piesker, 2008; Vasilyeva, 2013; Gedl,
2014) and ranges to the lower (e.g., Stover and Hardenbol,
1993) and mid–Up per Oligocene (Sachsenhofer et al., 2010;
Chattian: Costa and Downie, 1976: fig. 3; NP24: Mao et al.,
2004; NP23: Soliman, 2012). W. symmetrica is pre dom i nantly
known from the Oligocene (LO: lower NP22: Van Simaeys et
al., 2005; NP21/22 tran si tion: Köthe and Piesker, 2008; up per -
most NP21: Œliwiñska et al., 2012; HO: lower Chattian: Köthe,
1990; NP24/25 tran si tion: Van Simaeys et al., 2005; up per
NP24: Köthe and Piesker, 2008; lower NP25: Œliwiñska et al.,
2012; top of Chattian: Fensome et al., 2009; see also Pross,
2001: fig. 1), but it was also re ported from Eocene strata (e.g.,
Châteauneuf and Gruas-Cavagnetto, 1978; Köthe, 2009; Vasi -
lyeva, 2013; Gedl, 2014). Filipek et al. (2017) ig nored the oc cur -
rence of both spe cies in the youn ger part of the Podhale Flysch
(Gedl, 2000), which sup ports their Chattian range (or they are
re worked).

The range of W. gochtii is lim ited to the Oligocene; its LO
data are usu ally re ported from the lower–mid dle Rupelian (e.g.,
NP23: Wil liams and Bujak, 1985; 33.6–33.2 Ma – NP21/22
tran si tion: Eldrett et al., 2004; lower part of NP22 of Van
Simaeys et al., 2005; up per NP22: Köthe and Piesker, 2008;
up per most NP21: Œliwiñska et al., 2012; Med i ter ra nean: 33.1
Ma – up per most 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
(SchiÝler, 2005; NP25 of Van Simaeys, 2005; lower NP25:
Œliwiñska et al., 2012; see also Pross, 2001: fig. 1). Wil liams et
al. (2004) re port its mid-Rupelian (32.8 Ma)–mid-Chattian
(26.6 Ma) range at North ern Hemi sphere mid-lat i tudes. Bujak
(in Van Couvering et al., 1981) and Gedl (2004a) sug gested its
up per most Eocene (up per most part of the NP19-20 in the for -
mer) LO in the Carpathians (see also Gedl, 2005: fig. 2). 

Sum ma riz ing, the co-oc cur rence of all these spe cies in di -
cates rather the lower–mid dle Rupelian–lower Chattian than
the lower Rupelian as sug gested by Filipek et al. (2017). How -
ever, per haps the most im por tant spe cies for dat ing these de -

pos its – Chiropteridium lobospinosum – was com pletely omit -
ted by the au thors. Its oc cur rence in the low er most part of the
Zakopane beds (sam ples 414a and 648) ex cludes lower
Rupelian age of this unit and the over ly ing Chocho³ów beds.
The range of C. lobospinosum, al though also highly re lated to
palaeolatitudes (as it is the case with C. ga lea, which first ap -
peared 33.5 Ma at mid-lat i tudes and 31 Ma in equa to rial ar eas:
Wil liams et al., 2004), be gins in the lower (but not low er most)
Rupelian (North Sea: NP21/22 tran si tion in Eldrett et al., 2004;
up per most NP22–low er most NP23 of Van Simaeys et al.,
2005; NP23: Köthe and Piesker, 2008; NP22: Œliwiñska et al.,
2012; Med i ter ra nean: NP23–NP25: Biffi and Manum, 1988;
NP23–24: Wilpshaar et al., 1996; com mon oc cur rence in lower
NP24: Pross et al., 2010). Sim i lar as sem blages, with C.
lobospinosum, W. symmetrica and W. gochtii, were de scribed
from the Al pine-Carpathian belt, all be ing dated Rupelian
(mainly up per Rupelian; NP22–24)–lower Chattian (Aus trian
Molasse Ba sin, Al pine Fore land Ba sin: Sachsenhofer et al.,
2010; Soliman, 2012; West ern Carpathians: Barski and
Bojanowski, 2010; East ern Carpathians: Þãbãra, 2017). 

In the Med i ter ra nean-Al pine sec tions, the LO of W. gochtii
usu ally pre ceded the LO of C. lobospinosum (Pross et al., 2010; 
Sachsenhofer et al., 2010; Soliman, 2012). There fore, the oc -
cur rence of C. lobospinosum in the low er most part of the ex -
posed Szaflary beds (Gedl, 2000) was the rea son of its mid -
-Rupelian dat ing. Filipek et al. (2017) omit ted also the strati -
graphi cal sig nif i cance of Rhombodinium sp. B (557pod),
Wetzeliella sp. A (706), and Caligodinium? sp. B (701, 8A³³);
these for mally un des cribed spe cies (Gedl, 2000) were all re -
ported from the Zakopane beds and over ly ing strata (up per
Rupelian–lower Chattian). Barski and Bojanowski (2010) found
these two Wetzeliellacean spe cies in sam ples dated up per
Rupelian–lower Chattian; it was not dis cussed by Filipek et al.
(2017).

Nei ther had they dis cussed any pre vi ous re sults (Gedl,
2000: dinoflagellate cysts; Garecka, 2005: cal car e ous nanno -
plankton), which clearly sug gest the Rupelian (but not low er -
most) and the NP24 Zone (up per Rupelian–lower Chattian, see
Berggren et al., 1995; Luterbacher et al., 2004), re spec tively.
These re sults clearly show that age in ter pre ta tion given by
Filipek et al. (2017) is er ro ne ous. Pos si bly, the low er most part
of the Szaflary beds (2410–2970 m) of the Chocho³ów IG 1
bore hole rep re sents the lower Rupelian, as it is miss ing Chiro -
pteridium (Gedl, 2000). From this part of the Szaflary beds,
Garecka (2005) re ported an im pov er ished, poorly pre served
as sem blage that might be in dic a tive for the mid -Rupelian NP23
Zone or the up per part of the NP22 Zone (Late Eocene cal car e -
ous nannoplankton and foraminifera found in this in ter vals are
pre sum ably re worked; see Dudziak in Jaromin et al., 1992a, b,
and Gonera in Soko³owski, 1992). In the out crops, also in the
Spisz area, C. lobospinosum oc curs in the stratigraphically low -
er most Szaflary beds (Gedl, 2000).

REDEPOSITION

There are two com mon pro cesses dur ing flysch sed i men ta -
tion: redeposition (resedimentation) and re cy cling (re work ing).
These terms are fre quently used in ter change ably (see Jack -
son, 1997), but they are not syn onyms. Redeposition (resedi -
mentation) gen er ally re fers to ap prox i mately synsedimentary
re lo ca tion of par ti cles (fos sils, min eral grains, etc.) from one
sed i men tary set ting to an other, usu ally un der the in flu ence of
ei ther grav ity (for ex am ple trans por ta tion of shal low-ma rine,
near-shore or gan isms into deep, abys sal plains by a turbidite
cur rent) or hy dro dy nam ics (sub aque ous cur rents, waves, etc.).
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Re cy cling (re work ing), in turn, means a pro cess by which par ti -
cles are re moved or dis placed from their orig i nal rock (older),
trans ported, de pos ited and in cor po rated into a new, youn ger
sed i men tary rock. Filipek et al. (2017) stated: “Dinoflagellate
cyst redeposition mainly takes the form of co-oc cur rence of
taxa with dis cor dant strati graphic ranges”, which means that
they use these terms in the lat ter mean ing. How ever, in some
cases, as for ex am ple re fer ring to the ap pear ance of near -
-shore taxa in oce anic set tings, Filipek et al. (2017: p. 864) also
use the same term “redeposition” (mean ing: “resedimented”),
which can mis lead the reader.

It is not a prob lem to dis tin guish re worked (re cy cled) dino -
flagellate cysts with a known pre-Oligocene strati graphic range: 
Filipek et al. (2017) list two Ju ras sic forms ev i dently re worked.
But the prob lem be gins when long-rang ing spe cies are con sid -
ered. Filipek et al. (2017) de cided to solve this prob lem us ing
the state of pres er va tion as a de ter mi nant of re work ing (but not
resedimentation). This, how ever, in my opin ion, is a sig nif i cant
sim pli fi ca tion based on the as sump tion that re cy cled forms are
al ways much worse pre served than the in situ ones. Par tic u larly 
in case of Podhale Flysch strata, which show a clear trend of
grad ual wors en ing of palynomorph pres er va tion from west to
east, this phe nom e non was re lated to a sup posed in creas ing
dis tance from the source area lo cated to the now a days west
(Gedl, 2000: figs. 82, 84). How ever, Œrodoñ et al. (2006) linked
it with in creas ing tem per a ture due to grow ing sub si dence and
sed i men tary cover in the Spisz area (cf. their figs. 5 and 9). Al -
though Filipek et al. (2017) noted better pre served palyno -
morphs in the west ern part of their study area (£apszanka), but
they nei ther com mented this nor com pared with re sults of pre vi -
ous stud ies. More over, their as sump tion that worse pre served
palynomorphs are re worked may lead to con fu sion as fre -
quently re worked microfossils are better pre served than the in
situ ones (see e.g., Bat ten, 1991). Par tic u larly in flysch strata,
where trans por ta tion pro cesses (resedimentation) and/or early
post-depositional pro cesses (e.g., py rite crys tal growth) can
dam age in situ fos sils to a much greater ex tent than re worked
fos sils that are com monly pro tected by sed i ment coat ing. An
ex am ple could be the Eocene dinoflagellate cysts from a sec -
ond ary de posit within the Rupelian Szaflary beds in the Leœnica
sec tion (Gedl, 2004b): al though var i ously pre served, many of
them are better pre served than in situ forms from the host flysch 
de pos its (cf. Gedl, 2000). Filipek et al. (2017: fig. 4G) showed a
spec i men of Tityrosphaeridium (now Cordosphaeridium) sp. as
an ex am ple of poorly pre served re worked dinoflagellate cyst.
How ever, in my opin ion, this is rather a spec i men with an api cal
archaeopyle and a prom i nent antapical pro cess (Hystricho -
kolpoma?); more over, its pres er va tion is not worse than of
spec i mens rec og nized as in situ and shown in their fig ure 4.

Filipek et al. (2017) in tro duced a pi o neer ing method to the
Podhale Flysch stud ies – the UV-ex cited flu o res cence ob ser va -
tions. They used this method to dis tin guish re cy cled (not rese -
dimented) dinoflagellate cysts and to de ter mine the or i gin of
amor phous or ganic mat ter (for de tails of this method see, i.a.,
van Gijzel, 1967; Tyson, 1995) in four sam ples se lected. In the
first case, Filipek et al. (2017) noted a dif fer ent bright ness of ul -
tra vi o let ex cited spec i mens: dull spec i mens were treated as re -
cy cled, whereas bright ones – as be ing in situ. How ever, this in -
ter pre ta tion was pre sented in a slightly un clear way and, in my
opin ion, in suf fi ciently sup ported by ev i dence, it was not dis -
cussed and, what is most sur pris ing, it was com pletely omit ted in
fur ther palaeoenvironmental in ter pre ta tions. Au thors men tion a
group of poorly pre served dinoflagellate cysts that show dull
autofluorescence, which con sists of “stratigraphically older spe -
cies and spe cies with long strati graphic ranges” – but no spe cies
list is given, ex cept for an ex am ple of Deflandrea phosphoritica

that be longs to the “long strati graphic range” group. From ear lier
chap ters, the reader can de duce that the only true “older spe cies” 
among the taxa de ter mined are Ju ras sic Ctenidodinium and
Nannoceratopsis. How ever, none of them oc curs in sam ples in -
ves ti gated for flu o res cence (see their ta ble 1)… The sec ond
group dis tin guished by Filipek et al. (2017) con tains well-pre -
served spec i mens that show bright flu o res cence colours, which
are in ter preted as in situ. But again, ex cept for a sin gle ex am ple
of Rhombodinium, no spe cies list is given. And this in for ma tion
would be cru cial for pre cise age de ter mi na tion of the de pos its in
ques tion. More over, in clud ing Rhombodinium to the in situ
group, au thors do not spec ify which spe cies they have in mind
(there are at least three: R. freien waldensis, R. longimanum, and
R. sp. B). In ter est ingly, Filipek et al. (2017) noted that Rhombo -
dinium spec i mens show bright flu o res cence light in de pend ently
of their pres er va tion state. Re gret ta bly, this very im por tant in for -
ma tion for the ap pli ca tion of palynomorph ul tra vi o let light ob ser -
va tions is not fur ther elu ci dated.

An other im por tant ob ser va tion made by Filipek et al. (2017)
was find ing, in the same sam ple, rep re sen ta tives of the same
spe cies (Deflandrea phosphoritica) show ing var i ous pres er va -
tion states. Al though it was not stated in text, the reader may
guess that poorly pre served spec i mens (in con trast to Rhombo -
dinium) show dull flu o res cence light (as shown in their fig. 7G, H;
cf. with fig. 7E, F). The au thors in ter preted the “dull” spec i mens
as re cy cled, al though they did not re port their fre quency. I can
guess their pro por tion to “bright” spec i mens (“in situ”) is sig nif i -
cant in their sam ples, as Filipek et al. (2017) re ferred to
Deflandrea “blooms” de scribed in the Podhale Flysch (Gedl,
2000) in the fol low ing way: “Such high abun dance of Deflan drea
is rather re lated to the redeposition of this taxon, which may
cause er ro ne ous en vi ron men tal in ter pre ta tions”. Sur pris ingly, in
their chap ter ded i cated to palynological in di ca tors of palaeo -
environment, they list three ma jor dinoflagellate cyst palaeo -
environmental groups, one of which con sist ing chiefly of Deflan -
drea spec i mens. On their ba sis, they re con struct sed i men tary
set ting of the de pos its in ques tion (Filipek et al., 2017: p. 864),
with out not ing that a few pages away they treat them as re cy cled, 
and an nounce their omit ting from fur ther in ter pre ta tion (pp.
870–872); fi nally, in the con clu sions, they again men tion Deflan -
drea as one of palaeoenvironment in di ca tors (p. 874).

Be side this in con se quence, Filipek et al. (2017) did not dis -
cuss the other pos si ble ex pla na tion of dif fer ent in ten si ties of flu -
o res cence light of rep re sen ta tives of the same spe cies. Some
other fac tors may in flu ence its in ten sity: ox i da tion, py rite crys tal -
li za tion, bioturbation, trans por ta tion, etc. (e.g., Fos ter et al.,
1986: p. 147: fide Tyson, 1995). A pos si ble ex pla na tion might
be the mix ing of dinoflagellate cysts resedimented (but not re cy -
cled!) by turbidite cur rents from near-shore set tings, and of
those, which in hab ited wa ters di rectly above the de po si tion site. 
In this case, how ever, it is not cer tain, which group would be
char ac ter ized by duller flu o res cence light. A valu able clue to
solve this prob lem would be a full list of “dull” spe cies.

PALAEOENVIRONMENT AND SEDIMENTARY
SETTING

SEDIMENTATION RATE

Filipek et al. (2017) cal cu lated a pre cise sed i men ta tion rate
of the ana lysed de pos its at 1600 m/Ma (1.6 mm per year) –
with out spec i fy ing how this value was re ceived. The au thors
nei ther cal cu lated the true thick ness of strata they stud ied
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(omit ting the de gree of com pac tion) nor pre cisely dated them.
In my opin ion, such a value is a re sult of in cor rect dat ing of the
in ter val in ques tion (see above). With out know ing the pre cise
time in ter val when a given se quence was de pos ited (the term
“Early Rupelian” is vague), cal cu la tion of its sed i men ta tion rate
makes no sense (the Rupelian lasted 5.45 Ma ac cord ing to
Luterbacher et al., 2004). Filipek et al. (2017) nei ther com pared
their in ter pre ta tion with the pre vi ous ones nor dis cussed them.
For ex am ple Soták (1998) cal cu lated ap prox i mate sed i men ta -
tion rates of the Cen tral Carpathian Paleogene as fol lows:
800 m/Ma for the Šambron Fm. (Szaflary beds; du ra tion:
~3 Ma), 80–160 m/Ma for the mud-rich ac cu mu la tion (Huty
Fm./Zako pane beds) dur ing ~5 Ma, and 320–370 m/Ma for the
sand-rich flysch-molasse de po si tion of the Zuberec and Biely
Potok for ma tions (Chocho³ów and Ostrysz beds) that lasted
~7 Ma.

PALAEOBATHYMETRY

It is very dif fi cult to de ter mine pre cisely the ba sin depth dur -
ing flysch de po si tion, es pe cially in an ox y gen-de pleted ben thic
en vi ron ment al most de void of ben thic fos sil com mu ni ties as it is 
in the case of the Podhale Flysch. De spite this, Filipek et al.
(2017) sug gested a shal low-wa ter sed i men tary set ting of the
lower part (up per Szaflary beds–lower Chocho³ów beds) of the
Podhale Flysch in Spisz based on palynological and sedi -
mento logical pre mises. Al though the au thors did not spec ify the 
ab so lute value of wa ter depth, but the reader can de duce it was
not deeper than 40–50 m. This very in ter est ing, but also con tro -
ver sial con clu sion, was not re ferred, un for tu nately, to the pre vi -
ous re con struc tions, which al most unan i mously sup port a
deep -wa ter, basinal sed i men tary set ting of the flysch de pos its
of the Cen tral Carpathian Paleogene (e.g., Marschalko, 1964;
Soták, 1998; Sotak et al., 2001; Starek and Fuksi, 2017).

Palynological ev i dences, par tic u larly planktic dinoflagellate
cysts that, ac cord ing to Filipek et al. (2017), point to a shal -
low-wa ter set ting, can not serve as a di rect clue in this type of re -
con struc tions (al though com monly in cor rectly used in bathy -
metrical in ter pre ta tions, e.g., Gedl, 2000: p. 150). Par tic u larly in
case of turbiditic sed i men ta tion when im mense resedi men -
tation of near-shore forms into deeper parts of the ba sin can be
ex pected (see Gedl, 2000: p. 143, 150). Hence, their fre quent
oc cur rence in the Podhale Flysch re flects rather sed i men ta tion
mode than true ba sin depth. Filipek et al. (2017) omit ted the
pres ence of off shore Impagidinium and Nematosphaeropsis in
the Podhale Flysch (Gedl, 2000), which, al though highly dis -
persed among near-shore spe cies, may be the trace of the only
pe lagic el e ments (note: but they can not be treated as ab so lute
wa ter-depth in di ca tors). The same re fers to palynofacies dis tri -
bu tion in turbiditic de pos its, where fre quency changes of par tic -
u lar el e ment groups (e.g., cu ti cles) re flect the in ten sity of rese -
dimentation and dis tance from the source area rather than ba -
sin depth; their pro por tions dif fer sig nif i cantly in a sin gle tur -
bidite se quence (Gedl and Suru³o, 2005).

The most re li able in di ca tor of shal low-wa ter con di tions of
Podhale Flysch de po si tion pre sented by Filipek et al. (2017) is
the hummocky cross-strat i fi ca tion struc ture (see Swift et al.,
1983: fig. 1; Dumas et al., 2005), which is a sed i men tary struc -
ture tra di tion ally be lieved to be formed by os cil la tory wa ter
move ment in volved by storm-gen er ated waves (Harms et al.,
1975). This makes that they are treated as an in di ca tor of shal -
low-wa ter con di tions, as storm wave-base reaches typ i cally
15–40 m (e.g., Allaby, 2008). Ac cord ing to Dumas and Ar nott

(2006), hummocky cross-strat i fi ca tion ap pears at a wa ter depth 
of 13–50 m (at shal lower depths it is re placed by swaley cross
strat i fi ca tion), Selley (2000: p. 151) re ports re cent hummocky
cross-strat i fi ca tion from 1–40 m deep wa ter. How ever, some
au thors sug gest pos si ble greater depths of hummocky cross-
 strat i fi ca tion for ma tion. Shanmugan (2012: p. 148) ob served
hummocky cross-strat i fi ca tion at large depths in the North Sea
and the Nor we gian Sea. Mulder et al. (2009) re ported
hummocky cross strat i fi ca tion-like struc tures from deep-sea
(be low 1 000 m depth) turbidites in the Pyr e nees (see also dis -
cus sion: Higgs, 2011; Mulder et al., 2011). Os cil la tory wa ter
move ments, re spon si ble for the hummocky cross-strat i fi ca tion
for ma tion, may also be a re sult of in ter nal waves (as so ci ated
with pycnocline cur rents at the in ter face of two mov ing flu ids
with dif fer ent den si ties, which may ap pear even at large depths
ex ceed ing sev eral hun dreds of metres (see, e.g., dis cus sion in
Basilici et al., 2012 and ref er ences therein). 

Un for tu nately, Filipek et al. (2017) did not dis cuss this prob -
lem. The au thors did nei ther re port the fre quency of hummocky
cross-strat i fi ca tion in their study area [“hummocky cross-strat i fi -
ca tion (HCS) was also ob served”], which makes that the reader
has no idea if this struc ture is wide spread in the Podhale Flysch
or it is rare and oc curs at a cer tain level only. Read ing the text, it
can be traced that the hummocky cross-strat i fi ca tion was found
in sec tions 525 and 579 in Kacwinianka (fig. 10G, H), but their
lo ca tion is un known (it is miss ing in fig. 1C). An other two sites
with hummocky cross-strat i fi ca tion are sec tions 635 and 558
(see fig. 9), both rep re sent ing the up per most part of the lower
Zakopane beds (see their figs. 1C and 2). In ter est ingly, ac cu -
mu la tion of the Zakopane beds (mudstone fa cies, mud-rich
subflysch, dis tal flysch of var i ous au thors) is be lieved to have
taken place dur ing sea-level highstand as so ci ated with a si mul -
ta neous ba sin sub si dence (e.g., Soták, 1998; Sotak et al.,
2001). Al though none of the pre vi ous pa pers gives an ab so lute
value of wa ter depth in the Pol ish part of the Podhale Ba sin dur -
ing flysch de po si tion, but it can be in di rectly de duced from data
of the plat form and pe lagic stages that pre ceded the flysch de -
po si tion (Tatra Eocene and Globigerina Marl, re spec tively).
Bartholdy et al. (1995) noted a deep en ing trend among bio -
facies in the Tatra Eocene, and es ti mated bathymetry of the
youn gest (deep est) ones be tween 20 and 80 m (Kulka, 1985 re -
ports that num mu lit ic fau nas pre ferred bot tom depths not in -
creas ing 50–80 m; see also Soták, 2010: p. 398). Olszewska
and Wieczorek (1998) re ported a sim i lar deep en ing dis tri bu tion
pat tern of small foraminifera in the Tatra Eocene sec tion; the
up per most biofacies con tains spe cies that pre fer calm, rel a -
tively deep (outer shelf) wa ters. Grey marl that over lies Num -
mu lit ic rocks of the Tatra Eocene yielded ben thic foraminifera
that show up per bathyal (i.e. above 200 m) depths of their ac cu -
mu la tion (Olszewska and Wieczorek, 1998; see also Bartholdy
et al., 1999, their 3rd Com pos ite Se quence). If we as sume that,
af ter the pe lagic stage and Eocene/Oligocene sea-level fall, an
in tense sub si dence (see e.g., Sotak et al., 2001: fig. 12) took
place si mul ta neously with Rupelian sea-level rise (3rd or der cy -
cles 4.4. and 4.5 of Haq et al., 1988) then the ba sin depth dur ing 
de po si tion of the Zakopane beds most likely ex ceeded 200 m.
Ac cep tance of much shal lower depths, not ex ceed ing 40–50 m
as de duced from au thors’ data, is dif fi cult to ex plain in the light
of the gen er ally ac cepted ba sin ge om e try in volv ing a ba sin
length of sev eral tens of kilo metres with pre dom i nately east -
ward -ori ented (now a days; see Márton et al., 1999) palaeo -
current di rec tions (Radomski, 1958; Marschalko and Radom -
ski, 1960). 
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