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Wojcik-Tabol and Oszczypko (2012) provide data on the
geochemistry (major and trace elements) of four litho-
stratigraphic units from the Polish part of the Pieniny Klippen
Belt, including the Szlachtowa and Opaleniec formations.
Their interpretations, as well as comparison with geochemical
characteristics of some other lithostratigraphic units from both
the Pieniny Klippen Belt and the Carpathians Flysch, support,
according to these authors, a Cretaceous age for these two
lithostratigraphic units. However, their interpretations, and
several other aspects of their paper, in my opinion are highly ar-
bitrary and erroneous; these are listed below.

Wojcik-Tabol and Oszczypko (2012) use various names of
several formal and informal lithostratigraphical units, partly in-
correctly and with different meanings. They use the a term
“Black Flysch” to describe the Szlachtowa and Opaleniec for-
mations. In fact, this term, which follows Horwitz’s (1926)
term “Black Cretaceous”, refers to the Szlachtowa Formation
only. Using this term in case of the Opaleniec Formation is in-
correct — strata of this unit are neither black nor flysch. Because
some other conclusions of Wojcik-Tabol and Oszczypko
(2012) are partly based on incorrectly distinguished or mixed
lithostratigraphic unit names, their brief characteristics are
listed below:

— the Szlachtowa Formation distinguished by Birkenmajer
(1977) in the Grajcarek, Czertezik, Niedzica and Branisko
units is developed as dark coloured calcareous flysch up to
200 m thick, with characteristic sandstone layers rich in mica
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flakes. Initially it was believed to represent the Cretaceous
(Uhlig, 1890; Horwitz, 1926; Horwitz and Rabowski, 1929)
but macrofaunal data reported by Andrusov (1929) showed its
Jurassic age, later confirmed by abundant, mainly Middle Ju-
rassic fossils found in several outcrops (e.g., Birkenmajer,
1953, 1957; Birkenmajer and Pazdro, 1968; Birkenmajer ef al.,
1970; Birkenmajer and Myczynski, 1977; Pazdro, 1979;
Dudziak, 1986; Krawczyk et al., 1992; Birkenmajer and Gedl,
2004; P. Gedl, 2007, 2008d; Barski et al., 2011). The Creta-
ceous age of the Szlachtowa Formation as suggested by Sikora
(1962), and later by Oszczypko et al. (2004), is based on
foraminifera from highly tectonized exposures in the upper
course of the Sztolnia Creek (for discussion see Birkenmajer ez
al., 2008; Gedl, 2008a, b, c; Oszczypko et al., 2008).

— the Opaleniec Formation was distinguished by
Birkenmajer (1977) in the Grajcarek Unit only; this name em-
braces strata previously attributed to the Cretaceous Wronine
beds (Birkenmajer and Pazdro, 1968). The Jurassic age of this
unit was based on fossils described and re-examined by
Birkenmajer and Myczynski (1977), later confirmed by Tyszka
(1995) who reported a Lower Bajocian age based on
foraminifera and macrofossils (e.g., Bositra buchii), and Gedl
(2008d), who suggested a Middle Jurassic age on the base of
rich Bajocian-Bathonian dinoflagellate cysts found in few out-
crops of this formation in the Grajcarek Unit. The Cretaceous
age of the Opaleniec Formation was inferred by Oszczypko et
al. (2004) on the base of foraminifera found in two samples col-
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lected from boundary sections where it adjoin Cretaceous
lithostratigraphic units (see also Birkenmajer er al., 2008;
P. Gedl, 2008a, b, c; Oszczypko et al., 2008).

— the Hulina Formation was distinguished by Birkenmajer
(1977) in the Grajcarek Unit only; it is developed as black to
brownish and greenish radiolarites and siliceous shales in the
lower part (the Gron Radiolarite Member) and black to grey
and greenish argillaceous shales, commonly bituminous, in the
upper part of this formation (the Ubocz Shale Member). A
Mid-Cretaceous age for this formation is commonly accepted
(e.g., Sikora, 1962; Birkenmajer, 1965; Birkenmajer and
Pazdro, 1968; E. Gedl, 2007). Wojcik-Tabol and Oszczypko
(2012) use the term “Cenomanian radiolarian shales” for this
formation.

Geochemical studies of sedimentary rocks (including par-
ticular element contents, their ratios, clay mineral contents) can
be successfully used as indicators of a wide spectrum of
palacoenvironmental conditions. For correlation of strata,
however, their use is appropriate only within a known
lithostratigraphic framework in the same basin system (e.g.,
Gucwa, 1990 and references therein). Neither can similarities
of geochemical characteristics of various rock bodies be treated
as direct indications of the same age, nor do such differences
directly indicate the wvarious ages of these deposits.
Wojcik-Tabol and Oszczypko (2012) interpreted their results
of geochemical studies of the deposits in question in support of
a Cretaceous age for the Szlachtowa and Opaleniec formations.
However, they did this arbitrarily: similarities of geochemical
parameters between particular rocks are treated as an argument
for coeval age, whereas they regarded differences as a reflec-
tion of different environments. This arbitrary approach may be
exemplified where some element ratios (e.g., Zr, Ti, Rb, Mo,
Zn, Cu, As, V, Ni) from the Cretaceous Hulina Formation
(Cenomanian radiolarian shales) are compared (p. 183—184).

Other similarities in geochemical proxies (mainly concen-
trations of “immobile” elements — Zr, Ti, Rb, Nb), which ac-
cording to Wojcik-Tabol and Oszczypko (2012, p. 182) reflect
a coeval age, refer to similar geological structures of remote
source areas such as the Czorsztyn Ridge (supplying the
Grajcarek Basin) and the northern margin of the Carpathian
Basin that sourced the Lhoty Beds of the Silesian Basin. Mean-
while, significant differences in geochemical parameters noted
by these authors from the Hulina Formation in various expo-
sures did not lead these authors to a conclusion of different
ages.

An example the risks involved in estimating the rock age on
the base of geochemical data is provided by comparison of the
results of Wojcik-Tabol and Oszczypko (2012, e.g., table 3)
with the results obtained by Gucwa (1990, table 8) from the
Carpathians Flysch. For example, mean values of V from the
Szlachtowa Formation (130 ppm; 157 ppm in the Opaleniec
Formation) correlate with that from the lower part of the
Oligocene Menilite Beds of the Silesian Nappe (138 ppm);
mean values of V in Cretaceous units of the Silesian Nappe os-
cillate between 20 and 97 ppm. The mean content of Ni
(59 ppm in the Szlachtowa and Opaleniec formations) resem-
bles that from the Upper Eocene/Lower Oligocene Globigerina
Marls (59 ppm): Cretaceous units of the Silesian Nappe show

means from 3 to 46 ppm. On the other hand, Cr of the
Szlachtowa (84.8 ppm) and Opaleniec (93.18 ppm) formations
show the closest mean values to the that of the Vefovicé Beds
(86 ppm).

The same refers to age conclusions on the basis of clay min-
eral assemblages. According to W¢jcik-Tabol and Oszczypko
(2012, p. 181) “The Szlachtowa and Opaleniec formations con-
tain clay mineral assemblages including illite/smectite and
kaolinite, similar to the Lhota Fm. of the Silesian Nappe and the
Kapus$nica Fm. of the Pieniny Klippen Belt”. Apart from the fact
that many flysch deposits may possess a similar composition of
clay mineral assemblages, these authors did not took into ac-
count that ratios of particular clay minerals are commonly related
not only to syn-sedimentary conditions but also to post-sedimen-
tary diagenesis. Kaolinite commonly becomes illitised, espe-
cially in case of diagenetically mature rocks (e.g., Srodon et al.,
2006), which according to Wojcik-Tabol and Oszczypko (2012,
p- 177) is the case in the Szlachtowa Formation.

Another controversial problem refers to the anoxic condi-
tions that according to Wojcik-Tabol and Oszczypko (2012)
characterized the depositional environment of the Szlachtowa
and Opaleniec formations. They suggest a correlation of these
two formations with Oceanic Anoxic Event 1 sensu Schlanger
and Jenkyns (1976). Acceptance of such a correlation would
indicate the existence of over 200 metres thickness of anoxic
deposits! Wojcik-Tabol and Oszczypko (2012, p. 182) charac-
terize the sedimentary setting of the Szlachtowa and Opaleniec
formations as “strongly anoxic”. Wéjcik-Tabol and Oszczypko
(2012) do not explain how the “light grey, bioturbated”
Fleckenmergel facies of the Opaleniec Formation can be de-
posited in an anoxic environment; the same refers to the benthic
faunas, regardless of their ages. The Jurassic benthic fauna in
question points at rather stressed bottom conditions, possibly
related to a dysoxic environment, but definitely not anoxic
(e.g., Tyszka, 1994a; Birkenmajer and Tyszka, 1996). The
Fleckenmergel facies of the Opaleniec Formation, so typical of
the Jurassic, is also not indicative of anoxic bottom environ-
ments (e.g., Tyszka, 1994b, 1995). Anoxic conditions can be
suggested for the sedimentary setting of the mid-Cretaceous
Hulina Formation — e.g., E. Gedl (2007) reported amorphous
organic matter (typical of anoxic environments) from the
Hulina Formation at Szczawnica-Rzeznia. This justifies corre-
lation of the Hulina Formation with the mid-Cretaceous
Barnasiowka Radiolarian Shale Formation of the Silesian
Nappe (see Bak ef al., 2001).

Another problem relates to the “similarity” of the Jurassic
Szlachtowa and Opaleniec formations with Cretaceous infor-
mal lithostratigraphic units of the Carpathians Flysch: the Spas
Shale and the Vefovicé Beds, which according to
Wojcik-Tabol and Oszczypko (2012, p. 181) provide evidence
of a Cretaceous age of the Szlachtowa and Opaleniec forma-
tions. In my opinion, the above mentioned Carpathian Flysch
units are different, both in lithology and palacontological con-
tent. The Spas Shales (Barremian-Albian of the Skole Nappe)
are dark grey and black, mainly non-calcareous shales with
siderites; they show no flysch character. A similar hemipelagic
character is shown by the Verfovicé Beds (Barremian—lower
Aptian of the Silesian and Subsilesian nappes), which consist
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of black, siliceous, typically thinly-splitting, mainly non-cal-
careous shales (e.g., Gucik, 1963); rare intercalations of thin si-
licified sandstone layers occur (e.g., Unrug, 1969; Slaczka and
Kaminski, 1998). The Szlachtowa Formation is a flysch de-
posit, with blackish marly shales and very characteristic
thin-bedded sandstones rich in mica flakes. The Opaleniec For-
mation, in turn, shows completely no lithological similarities to
the Spas Shales and the Vefovicé Beds, being rather a pale-col-
oured Fleckenmergel facies than a black shale deposit. There
are also no similarities in palacontological content. The Pieniny
Klippen Belt formations contain rich and diverse Jurassic fos-
sils including rare ammonites (see Birkenmajer ef al., 2008)

whereas the Spas Shales and Vetovicé Beds have yielded Cre-
taceous fossils (e.g., Geroch and Nowak, 1963; Gucik, 1963;
Kotlarczyk, 1979; Szymakowska, 1981). This difference is
most pronounced when dinoflagellate cysts from the deposits
in question are compared: the Szlachtowa and Opaleniec for-
mations have yielded rich and diverse Middle Jurassic assem-
blages (Gedl, 2008d) whereas the Flysch Carpathian units con-
tain very rich and diverse Cretaceous assemblages (P. Gedl,
1997; E. Gedl, 1999).
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