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Wójcik-Tabol and Oszczypko (2012) pro vide data on the
geo chem is try (ma jor and trace el e ments) of four litho -
stratigraphic units from the Pol ish part of the Pieniny Klippen
Belt, in clud ing the Szlachtowa and Opaleniec for ma tions.
Their in ter pre ta tions, as well as com par i son with geo chem i cal
char ac ter is tics of some other lithostratigraphic units from both
the Pieniny Klippen Belt and the Carpathians Flysch, sup port,
ac cord ing to these au thors, a Cre ta ceous age for these two
lithostratigraphic units. How ever, their in ter pre ta tions, and
sev eral other as pects of their pa per, in my opin ion are highly ar -
bi trary and er ro ne ous; these are listed be low.

Wójcik-Tabol and Oszczypko (2012) use var i ous names of
sev eral for mal and in for mal lithostratigraphical units, partly in -
cor rectly and with dif fer ent meanings. They use the a term
“Black Flysch” to de scribe the Szlachtowa and Opaleniec for -
ma tions. In fact, this term, which fol lows Horwitz’s (1926)
term “Black Cre ta ceous”, re fers to the Szlachtowa For ma tion
only. Us ing this term in case of the Opaleniec For ma tion is in -
cor rect – strata of this unit are nei ther black nor flysch. Be cause 
some other con clu sions of Wójcik-Tabol and Oszczypko
(2012) are partly based on in cor rectly dis tin guished or mixed
lithostratigraphic unit names, their brief char ac ter is tics are
listed below:

– the Szlachtowa For ma tion dis tin guished by Birkenmajer
(1977) in the Grajcarek, Czertezik, Niedzica and Branisko
units is de vel oped as dark col oured cal car e ous flysch up to
200 m thick, with char ac ter is tic sand stone lay ers rich in mica

flakes. Ini tially it was be lieved to rep re sent the Cre ta ceous
(Uhlig, 1890; Horwitz, 1926; Horwitz and Rabowski, 1929)
but macrofaunal data re ported by Andrusov (1929) showed its
Ju ras sic age, later con firmed by abun dant, mainly Mid dle Ju -
ras sic fos sils found in sev eral out crops (e.g., Birkenmajer,
1953, 1957; Birkenmajer and Pazdro, 1968; Birkenmajer et al.,
1970; Birkenmajer and Myczyñski, 1977; Pazdro, 1979;
Dudziak, 1986; Krawczyk et al., 1992; Birkenmajer and Gedl,
2004; P. Gedl, 2007, 2008d; Barski et al., 2011). The Cre ta -
ceous age of the Szlachtowa For ma tion as sug gested by Sikora
(1962), and later by Oszczypko et al. (2004), is based on
foraminifera from highly tectonized ex po sures in the up per
course of the Sztolnia Creek (for dis cus sion see Birkenmajer et
al., 2008; Gedl, 2008a, b, c; Oszczypko et al., 2008).

– the Opaleniec For ma tion was dis tin guished by
Birkenmajer (1977) in the Grajcarek Unit only; this name em -
braces strata pre vi ously at trib uted to the Cre ta ceous Wronine
beds (Birkenmajer and Pazdro, 1968). The Ju ras sic age of this
unit was based on fos sils de scribed and re-ex am ined by
Birkenmajer and Myczyñski (1977), later con firmed by Tyszka 
(1995) who re ported a Lower Bajocian age based on
foraminifera and macrofossils (e.g., Bositra buchii), and Gedl
(2008d), who sug gested a Mid dle Ju ras sic age on the base of
rich Bajocian-Bathonian dinoflagellate cysts found in few out -
crops of this for ma tion in the Grajcarek Unit. The Cre ta ceous
age of the Opaleniec For ma tion was in ferred by Oszczypko et
al. (2004) on the base of foraminifera found in two sam ples col -



lected from bound ary sec tions where it ad join Cre ta ceous
lithostratigraphic units (see also Birkenmajer et al., 2008;
P. Gedl, 2008a, b, c; Oszczypko et al., 2008). 

– the Hulina For ma tion was dis tin guished by Birkenmajer
(1977) in the Grajcarek Unit only; it is de vel oped as black to
brown ish and green ish radiolarites and si li ceous shales in the
lower part (the Groñ Radiolarite Mem ber) and black to grey
and green ish ar gil la ceous shales, com monly bi tu mi nous, in the
up per part of this for ma tion (the Ubocz Shale Mem ber). A
Mid-Cre ta ceous age for this for ma tion is com monly ac cepted
(e.g., Sikora, 1962; Birkenmajer, 1965; Birkenmajer and
Pazdro, 1968; E. Gedl, 2007). Wójcik-Tabol and Oszczypko
(2012) use the term “Cenomanian radiolarian shales” for this
for ma tion.

Geo chem i cal stud ies of sed i men tary rocks (in clud ing par -
tic u lar el e ment con tents, their ra tios, clay min eral con tents) can
be suc cess fully used as in di ca tors of a wide spec trum of
palaeoenvironmental con di tions. For cor re la tion of strata,
how ever, their use is ap pro pri ate only within a known
lithostratigraphic frame work in the same ba sin sys tem (e.g.,
Gucwa, 1990 and ref er ences therein). Nei ther can sim i lar i ties
of geo chem i cal char ac ter is tics of var i ous rock bod ies be treated 
as di rect in di ca tions of the same age, nor do such dif fer ences
di rectly in di cate the var i ous ages of these de pos its.
Wójcik-Tabol and Oszczypko (2012) in ter preted their re sults
of geo chem i cal stud ies of the de pos its in ques tion in sup port of
a Cre ta ceous age for the Szlachtowa and Opaleniec for ma tions. 
How ever, they did this ar bi trarily: sim i lar i ties of geo chem i cal
pa ram e ters be tween par tic u lar rocks are treated as an ar gu ment
for co eval age, whereas they re garded dif fer ences as a re flec -
tion of dif fer ent en vi ron ments. This ar bi trary ap proach may be
ex em pli fied where some el e ment ra tios (e.g., Zr, Ti, Rb, Mo,
Zn, Cu, As, V, Ni) from the Cre ta ceous Hulina For ma tion
(Cenomanian radiolarian shales) are com pared (p. 183–184).

Other sim i lar i ties in geo chem i cal prox ies (mainly con cen -
tra tions of “im mo bile” el e ments – Zr, Ti, Rb, Nb), which ac -
cord ing to Wójcik-Tabol and Oszczypko (2012, p. 182) re flect
a co eval age, re fer to sim i lar geo log i cal struc tures of re mote
source ar eas such as the Czorsztyn Ridge (sup ply ing the
Grajcarek Ba sin) and the north ern mar gin of the Carpathian
Ba sin that sourced the Lhoty Beds of the Silesian Ba sin. Mean -
while, sig nif i cant dif fer ences in geo chem i cal pa ram e ters noted
by these au thors from the Hulina For ma tion in var i ous ex po -
sures did not lead these au thors to a con clu sion of dif fer ent
ages.

An ex am ple the risks in volved in es ti mat ing the rock age on 
the base of geo chem i cal data is pro vided by com par i son of the
re sults of Wójcik-Tabol and Oszczypko (2012, e.g., ta ble 3)
with the re sults ob tained by Gucwa (1990, ta ble 8) from the
Carpathians Flysch. For ex am ple, mean val ues of V from the
Szlachtowa For ma tion (130 ppm; 157 ppm in the Opaleniec
For ma tion) cor re late with that from the lower part of the
Oligocene Menilite Beds of the Silesian Nappe (138 ppm);
mean val ues of V in Cre ta ceous units of the Silesian Nappe os -
cil late be tween 20 and 97 ppm. The mean con tent of Ni
(59 ppm in the Szlachtowa and Opaleniec for ma tions) re sem -
bles that from the Up per Eocene/Lower Oligocene Globigerina 
Marls (59 ppm): Cre ta ceous 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) for ma tions
show the clos est mean val ues to the that of the Veøovicé Beds
(86 ppm).

The same re fers to age con clu sions on the ba sis of clay min -
eral as sem blages. Ac cord ing to Wójcik-Tabol and Oszczypko
(2012, p. 181) “The Szlachtowa and Opaleniec for ma tions con -
tain clay min eral as sem blages in clud ing illite/smectite and
kaolinite, sim i lar to the Lhota Fm. of the Silesian Nappe and the
Kapuœnica Fm. of the Pieniny Klippen Belt”. Apart from the fact
that many flysch de pos its may pos sess a sim i lar com po si tion of
clay min eral as sem blages, these au thors did not took into ac -
count that ra tios of par tic u lar clay min er als are com monly re lated 
not only to syn-sed i men tary con di tions but also to post-sed i men -
tary diagenesis. Kaolinite com monly be comes illitised, es pe -
cially in case of diagenetically ma ture rocks (e.g., Œrodoñ et al.,
2006), which ac cord ing to Wójcik-Tabol and Oszczypko (2012,
p. 177) is the case in the Szlachtowa For ma tion.

An other con tro ver sial prob lem re fers to the anoxic con di -
tions that ac cord ing to Wójcik-Tabol and Oszczypko (2012)
char ac ter ized the depositional en vi ron ment of the Szlachtowa
and Opaleniec for ma tions. They sug gest a cor re la tion of these
two for ma tions with Oce anic Anoxic Event 1 sensu Schlanger
and Jenkyns (1976). Ac cep tance of such a cor re la tion would
in di cate the ex is tence of over 200 metres thick ness of anoxic
de pos its! Wójcik-Tabol and Oszczypko (2012, p. 182) char ac -
ter ize the sed i men tary set ting of the Szlachtowa and Opaleniec
for ma tions as “strongly anoxic”. Wójcik-Tabol and Oszczypko 
(2012) do not ex plain how the “light grey, bioturbated”
Fleckenmergel fa cies of the Opaleniec For ma tion can be de -
pos ited in an anoxic en vi ron ment; the same re fers to the ben thic 
fau nas, re gard less of their ages. The Ju ras sic ben thic fauna in
ques tion points at rather stressed bot tom con di tions, pos si bly
re lated to a dysoxic en vi ron ment, but def i nitely not anoxic
(e.g., Tyszka, 1994a; Birkenmajer and Tyszka, 1996). The
Fleckenmergel fa cies of the Opaleniec For ma tion, so typ i cal of
the Ju ras sic, is also not in dic a tive of anoxic bot tom en vi ron -
ments (e.g., Tyszka, 1994b, 1995). Anoxic con di tions can be
sug gested for the sed i men tary set ting of the mid-Cre ta ceous
Hulina For ma tion – e.g., E. Gedl (2007) re ported amor phous
or ganic mat ter (typ i cal of anoxic en vi ron ments) from the
Hulina For ma tion at Szczawnica-RzeŸnia. This jus ti fies cor re -
la tion of the Hulina For ma tion with the mid-Cre ta ceous
Barnasiówka Radiolarian Shale For ma tion of the Silesian
Nappe (see B¹k et al., 2001).

An other prob lem re lates to the “sim i lar ity” of the Ju ras sic
Szlachtowa and Opaleniec for ma tions with Cre ta ceous in for -
mal lithostratigraphic units of the Carpathians Flysch: the Spas
Shale and the Veøovicé Beds, which ac cord ing to
Wójcik-Tabol and Oszczypko (2012, p. 181) pro vide ev i dence
of a Cre ta ceous age of the Szlachtowa and Opaleniec for ma -
tions. In my opin ion, the above men tioned Carpathian Flysch
units are dif fer ent, both in li thol ogy and palaeontological con -
tent. The Spas Shales (Barremian-Albian of the Skole Nappe)
are dark grey and black, mainly non-cal car e ous shales with
siderites; they show no flysch char ac ter. A sim i lar hemipelagic
char ac ter is shown by the Veøovicé Beds (Barremian–lower
Aptian of the Silesian and Subsilesian nappes), which con sist
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of black, si li ceous, typ i cally thinly-split ting, mainly non-cal -
car e ous shales (e.g., Gucik, 1963); rare in ter ca la tions of thin si -
lici fied sand stone lay ers oc cur (e.g., Unrug, 1969; Œl¹czka and
Kaminski, 1998). The Szlachtowa For ma tion is a flysch de -
posit, with blackish marly shales and very char ac ter is tic
thin-bed ded sand stones rich in mica flakes. The Opaleniec For -
ma tion, in turn, shows com pletely no lithological sim i lar i ties to 
the Spas Shales and the Veøovicé Beds, be ing rather a pale-col -
oured Fleckenmergel fa cies than a black shale de posit. There
are also no sim i lar i ties in palaeontological con tent. The Pieniny 
Klippen Belt for ma tions con tain rich and di verse Ju ras sic fos -
sils in clud ing rare ammonites (see Birkenmajer et al., 2008)

whereas the Spas Shales and Veøovicé Beds have yielded Cre -
ta ceous fos sils (e.g., Geroch and Nowak, 1963; Gucik, 1963;
Kotlarczyk, 1979; Szymakowska, 1981). This dif fer ence is
most pro nounced when dinoflagellate cysts from the de pos its
in ques tion are com pared: the Szlachtowa and Opaleniec for -
ma tions have yielded rich and di verse Mid dle Ju ras sic as sem -
blages (Gedl, 2008d) whereas the Flysch Carpathian units con -
tain very rich and di verse Cre ta ceous as sem blages (P. Gedl,
1997; E. Gedl, 1999).
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