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graphical interval corresponding to the Bimam
matum and Planula ammonite zones previously 
correlated here (but also in other areas of the Sub-
medierranean Province in Europe) with the upper-
most Oxfordian (see e.g. Wierzbowski, 2020; see 
also Wierzbowski et al., 2023b).

Shallow-water carbonate  
facies: general setting

The transition from the open shelf deep-neritic 
sponge megafacies to the shallow-water carbonate 
platform deposits was preceded in the whole area 
by the random development of the coral-buildups 
founded on the tops of the older cyanobacteria-
sponge biohermal complexes (Gutowski, 1992; cf. 
Matyja, Wierzbowski, 1996). The coral reefs/bio-
herms composed initially of the foliaceous her-
matypic corals were distinctive of a relatively 

deeper and quite-water environment (Roniewicz, 
Roniewicz, 1971). The areas of coral buildups be-
came successively the places of sedimentation of 
various bioclastic and oncolitc limestones which 
commonly spread around, as a result of a sudden 
progradation of the shallow-water deposits under 
a sea-level fall. 

Several major facies assemblages are conveni-
ently to be recognized in the shallow-water succes-
sions as based on the detailed sedimentological and 
stratigraphical regional studies in the various areas 
of the Holy Cross Mts. (e.g., Kutek, 1969; Gutows-
ki, 1992, 2006b; Matyja, 2011; Wierzbowski, 
2020). They include four main facies types of the 
shallow-water carbonate platform, treated as the 
area of carbonate deposition occurring above, 
or close to the wave base: the chalky limestone 
assemblage, the oolitic limestone assemblage, the 
micritic lithographic, locally banded limestone 

Fig. 1. Geological sketch-map of the Holy Cross Mts. (after Samsonowicz in: Książkiewicz and Samsonowicz, 1953, 
somewhat modified) showing the main tectonic fold units and the tectonic zones active during the Late Jurassic 
(crossed)
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assemblage, and the various grained to micritic 
limestone assemblage. All of them are representa-
tives of the particular sectors of the general mor-
phology of the shallow-water carbonate platform 
from the external or open platform environment 
through the oolitic barriers to the more restricted 
platform environment. The detailed characteristics 
of these facies assemblages is as follows:

	– chalky limestone assemblage including the 
dominating well-bedded soft and porous 
(“chalky”) limestones composed of various 
carbonate grains (including especially common 
oncoids) with abundant and diversified benthic 
fossils including hermatypic branching and 
massive corals as well as solenoporoids – espe-
cially common in bedded limestones following 
or replacing an older coral buildups – below, 
and bivalves (mostly diceratids and various 
oysters) and nerineid gastropods – above;

	– oolite limestone assemblage including lime-
stones with predominant occurrences of oolites 
– both cross-bedded and non-cross-bedded;

	– banded and/or lithographic type micritic lime-
stone assemblage, showing locally bands of 
micritic and very fine-grained organodetrital-
oolite limestones, with a very poor macrofau-
na, sometimes with cherts – the deposits are 
commonly strictly related to the oolite lime-
stone assemblage;

	– micritic to various grained limestone and marl 
assemblage consisting of micritic and marly 
limestones usually with some amount of fine 
organodetrital material with admixture of car-
bonate grains (ooids, oncoids, pelloids) with 
commonly encountered impoverished fauna 
mostly of burrowing myid bivalves, such as 
Pholadomya and Pleuromya.

Some other lithological assemblages as that of 
the oncolitic limestones, and of the oyster lu-
machelles, yielding sometimes ammonites, can be 
additionally distinguished. They have been formed 
in a more open marine environment during epi-
sodes of partial drowning of the carbonate plat-
form, and have a wide distribution (e.g., Matyja et 
al., 2006, see also Kutek, 1994). This also applies 
to widely distributed marly deposits representing 
the siliciclastic sedimentation in both open-marine 
and a non-fully marine environment, developed es-
pecially during the regressive episodes. The deep-
er-water deposits within the discussed succession 

of the Holy Cross Mts. developed when the carbon-
ate platform or its parts have been fully drowned 
are also briefly considered.

Description of stratigraphical succession

The Upper Jurassic deposits of north-eastern 
Mesozoic margin of the Holy Cross Mountains are 
stretching along the north-eastern limb of the Giel-
niów Anticline and its south-eastern prolongation, 
between Dobrut and Śniadków in north-west and 
Zawichost in south-east. Three main groups of out-
crops are placed in the following areas: (1) between 
Dobrut and Wierzbica, (2) in the environs of Iłża, 
(3) at the Kamienna river valley between Bałtów 
and Skarbka, as well as Przepaść and Podgrodzie 
to Ożarów. Five main lithological intervals includ-
ing some smaller scale units characterized by dif-
ferent lithology, and controlled biostratigraphically, 
can be distinguished (Fig. 2). They can be easily 
correlated with lithostratigraphical units recog-
nized here (Dąbrowska, 1983a; Kutek, 1983; Gu-
towski, 1992, 1998).

The transgressive-regressive units recognized 
formerly in south-eastern and central regions of 
epicratonic Poland by Kutek (1994) included three 
tectono-stratigraphic (non-eustatic dependant) se-
quences: the COK (Callovian-Oxfordian-Kim-
meridgian) Sequence, the LUK (Lower Kimmerid-
gian-Upper Kimmeridgian) Sequence, and the 
KVB (Kimmeridgian-Volgian-Berriasian) Se-
quence. Their formation has been interpreted as 
caused by rapid stress-induced vertical motions of 
the blocks of lithosphere as a consequence of epi-
sodic changes in tectonic regime. On the other 
hand, somewhat different classification of the Up-
per Jurassic deposits in south-eastern margin of the 
Holy Cross Mts. (but also with correlation to ad-
joining areas) was proposed by Gutowski (e.g., 
1992, 2006ab). According to this classification, 
given in terms of sequence stratigraphy, seven se-
quences bounded by the regional sedimentary un-
conformities controlled by changes of sea level 
were recognized. The sequences by Kutek (1994) 
were additionally accepted as three megasequences 
I-II-III (Gutowski, 2006b). Although driven by tec-
tonic interplate stress changes, their sedimentary 
content was treated as “fairly isochronous” in the 
distant sedimentary basins placed close to the 
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Tethyan shelf of epicontinental Europe (Gutowski 
et al., 2005).

The lithostratigraphical intervals recognized 
herein in the Upper Jurassic succession (I: 1–5) are 
interpreted as major-scale transgressive-regressive 
sequences. These correspond generally to the se-
quences COK, LUK and KVB as follows: the se-
quence I: 1-2-3 correspond to the upper shallowing 
upward carbonates of the shallow-water carbonate 
megafacies which developed after the sponge meg-
afacies of the COK Sequence - these span, from the 
Upper Oxfordian to the Lower Kimmeridgian (Bi-
furcatus Zone to the upper part of the Hypselo
cyclum Zone); the sequence I-4 corresponds to the 
LUK Sequence, spanning from the upper part of 
the Lower Kimmeridgian to the lowermost part of 
the Upper Kimmeridgian (uppermost part of the 

Hypselocyclum Zone to the Acanthicum Zone); se-
quence I-5 corresponds to the lowermost part of 
KVB Sequence, which is located in the middle part 
of the Upper Kimmeridgian (mostly Eudoxus 
Zone). 

The recognized sequences by Gutowski (1992, 
2006ab) correspond in number to the stratigraphi-
cal sequences as recognized herein (including sub-
division of the main “oolitic” and “lumachelle” se-
quences into two smaller scale units). Their 
boundaries have been placed at different position, 
however, allegedly corresponding to an extremely 
shallow-water environment according to sequence 
stratigraphy requirements. This is in opposition to 
the recognized sequences herein which are mostly 
placed at transgressive levels and similar in charac-
ter to parasequence boundaries.

Fig. 2. Sketch of distribution of distinguished lithological intervals corresponding to main transgressive-regressive 
sequences in the north-eastern margin of the Holy Cross Mountains
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The rate and extent of transgressions and re-
gressions very strongly influenced the spatial and 
temporal distribution of shallow-water carbonate 
facies, regardless of whether changes in sea-level 
were controlled by orbitally-climatic or tectonic 
phenomena. The transgressive or regressive ten-
dencies shown in the character of deposits de-
scribed can be related to changes in sea-level as 
they are related to orbitally-controlled eccentricity 
cycles (Boulila et al., 2008, 2010; see e.g., Wierz-
bowski 2020). On the other hand, the facies pattern 
could also be significantly modified by synsedi-
mentary tectonic activity related to local basement 
tectonics. An important tectonic zone from the 
south-eastern margin of the Holy Cross Mountains 
was the Nowe Miasto–Iłża Fault (and its south-
eastern prolongation towards Bałtów and Ożarów), 
treated as the south-west margin of the East Euro-
pean Craton, and a tectonic zone that bounds the 
Mid-Polish rift system from the east (Mid-Polish 
Trough – see e.g., Świdrowska et al., 2008). The 
activity of this fault during the Early and Middle 
Jurassic is well documented (e.g., Pieńkowski, 
2006), but it became active also during the Late Ju-
rassic as shown by differences in deposits thick-
ness and in facies pattern (see e.g., Matyja, 2015).

Massive coral limestone-dominated interval 
(Middle to Upper Oxfordian: uppermost Trans-
versarium to Hypselum zones) (sequence I-1ab).

The key-sections showing the beginning of the 
development of the shallow-water carbonate sedi-
mentation occur at the Kamienna river valley near 
Bałtów (see Liszkowski, 1976, fig. 1). The exposed 
here massive coral limestones (Bałtów Coral Lime-
stones) forming the flat coral-buildups of recog-
nized thickness from a few to about 20 meters, 
contain numerous foliaceous and submassive coral 
colonies occurring in micritic or biomicritic matrix 
(Roniewicz, Roniewicz, 1971; Gutowski, 1992, 
2004a, 2006a). The local depressions between the 
massive coral buildups are filled by bedded lime-
stones showing a variable lithology – from mostly 
grained pelletal to more micritic in character (Ro
niewicz, Roniewicz, 1971, fig. 2). The discussed 
coral limestones and associated bedded limestones 
(denoted as 1a) rest here on micritic limestones 
with bivalves and ammonites (Bałtów Platy Lime-
stones), which are indicative of the deep-water and 
open-marine environment (Gutowski, 1992, 1998; 

Fig. 2). The character of the coral assemblage sug-
gests also a relatively deep and calm environment 
devoid stronger-water activity attaining some doz-
en meters in depth. It may be suggested that the 
foundation of coral buildups was limited initially 
to the topmost parts of older cyanobacteria-sponge 
bioherms of deep-neritic environment, such as 
those cropped out in the Podgrodzie-Przepaść area, 
about 20 km southward from Bałtów. Just in this 
area the appearance of the first foliaceous Micro-
solena corals was reported at Wyszmontów-
Ożarów railway cut by Gutowski (1992). Succes-
sively the coral facies and associated bedded 
limestone facies prograded onto their close fore-
land areas originally being the place of the deep-
water platy limestone sedimentation. Whereas the 
foundation of the coral-buildups took place during 
the latest Middle Oxfordian (at the end of the 
Transversarium Chron) as evidenced by occur-
rence of ammonites Perisphinctes (Dichotomo-
sphinctes) ex gr. wartae Bukowski, Taramelliceras 
anar (Oppel) and others, a strong progradation of 
the coral-facies onto older micritic limestones oc-
curred during the beginning of the Late Oxfordian, 
in the Bifurcatus Chron as evidenced by ammonite 
faunas of Perisphinctes (Perisphinctes, Dichoto-
moceras), Subdiscosphinctes, Passendorferia (Gu-
towski, 1992, 1998; see also Brochwicz-Lewiński, 
Liszkowski, 1976; Brochwicz-Lewiński, Różak, 
1976).

The overlying limestones (denoted as 1b) in the 
discussed area are commonly well-bedded, mostly 
organodetrital and/or more micritic, in character. 
All these limestones (including the underlying cor-
al ones) yielded the abundant and diversified fau-
nas of corals (Roniewicz, 1966), calcareous spong-
es, bryozoans (Hara, Taylor, 1996), brachiopods 
(Barczyk, 1969, 1970), bivalves – including oysters 
(Pugaczewska, 1971) and rudistids (Karczewski, 
1969), nerineid gastropods (Karczewski, 1960; 
Wieczorek, 1979), echinoids (Radwańska, 2004), 
crinoids, and others (see also Liszkowski, 1962).

A characteristic subunit occurring at Bałtów, 
but also at nearby Lemierze, is the oncolitic lime-
stone, attaining up to about 3 meters in thickness. 
It often contains large oncolites, and foliaceous to 
massive coral colonies, the latter are commonly 
broken, abraded and covered by cyanobacte-
ria crusts. This subunit is variously developed – 
in some areas like Stoki Duże the limestone is 
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in the past with the “Rauracian Stage” and a lower 
part of the “Astartian Stage” (e.g. Pożaryski, 1948; 
Liszkowski, 1962). The youngest deposits of this 
succession reveal commonly the presence of early 
diagenetic dolomitization, and silification, possibly 
related with local emersion (see e.g. Liszkowski, 
1963; Roniewicz, Roniewicz, 1971; Gutowski, 
2004a). The age of the youngest deposits docu-
mented by ammonites, corresponds to the Late Ox-
fordian – to the Bifurcatus Chron, but also to the 
Hypselum Chron, as proved by occurrence of 
Taramelliceras externnodosum (Dorn) and Micro-
biplices (see Gutowski, 1992, 1998) at Stoki Duże 
and Bałtów, respectively, near the upper boundary 
of the discussed deposits. The latter form (see Gu-
towski, 1998, pl.1: 2) can be actually referred to as 
Microbiplices anglicus vieluniensis Wierzbowski 
et Matyja which is a characteristic subspecies oc-

curring at the topmost part of the Hypselum Zone, 
i.e. the topmost part of the Oxfordian (cf. Wierz-
bowski, Matyja, 2014).

Somewhat different development of coeval de-
posits is recognized in the area between Lipniki, 
Jelenia Góra and Krzemionki Opatowskie. The old 
quarry of iron-works at Lipniki shows very re-
duced thickness of the massive coral limestones 
(Liszkowski, 1976, p. 116). The upper boundary of 
the coral limestone-dominated interval can be pos-
sibly placed here at about 4.5 m above the base of 
the section (see Gutowski, 1992, fig. 16, beds 1–2). 
At this level thick-bedded organodetrital lime-
stones with solenoporoids, corals and crinoids are 
overlain by medium to thin-bedded organodetrital 
to micritic chalky limestones with oolites, and ner-
ineid gastropods. The latter represent already 
a younger chalky limestone-dominated interval 

Stop Bałtów-Zarzecze: 
A. massive coral limestones; 
B. coral assemblage with foliaceous 
and submassive colonies: sequence 
I-1 (Upper Oxfordian, Bifurcatus 
Zone)

strongly organodetrital in charac-
ter, and contain except fragments 
of coral colonies, also abundant 
echinoderm rests (Roniewicz, Ro-
niewicz, 1971; Gutowski. 1992, 
2004a, 2006a). The subunit is in-
terpreted as representing “the most 
turbulent environment” of the 
whole coral-bearing succession 
(Roniewicz, Roniewicz, 1971, p. 
404). It was also recognized as 
marking the top of the initial stage 
of shallow-water sedimentation 
characterized by the development 
of the massive coral facies – i.e. of 
the Bałtów Coral Limestones (Gu-
towski, 1992). This whole interval 
of development of the coralliferous 
deposits was commonly correlated 

A

B
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(see below). Remarkable is the occurrence here, in 
some beds, fairly numerous and well-preserved 
land-plant rests and limestone intraclasts (Lisz-
kowski, 1972; Gutowski, 1992). Whereas the older, 
currently non-existing, quarries at Lipniki yielded 
some ammonites indicative of the Bifurcatus Zone 
of the Upper Oxfordian (see Gutowski, 1998, 
pl. 2: 5), the ammonites coming from the discussed 
above younger deposits at Lipniki (unfortunately 
found in the rubble) are poorly diagnostic, indicat-
ing a wider stratigraphical interval from the upper-
most Oxfordian (Hypselum Zone) to the lowermost 
Kimmeridgian (Bimammatum to Planula zones) 
(see Gutowski, 1992).

Summarizing, the discussed major regressive 
sequence I-1 includes a section of remarkable 
thickness, up to 20 meters, of coral buildups that 
pass locally into bedded limestones (denoted here-
in as smaller scale sequence I-1a), exposed be-
tween Olechów and Wyszmontów-Ożarów railway 
cut (cf. Gutowski, 1992). These deposits are under-
lain by bedded deep-water micritic limestones with 
ammonites of the late Middle Oxfordian (Transver-
sarium Zone). The coral buildups possibly formed 
in a close relationship with an older cyanobacteria-
sponge bioherm complex and its direct foreland. 
Their location was attributed to the tectonic uplift 
of the Nowe Miasto-Iłża-Bałtów Fault Zone. This 
elevation evidently took place at the end of the 
Middle and the beginning of the Late Oxfordian – 
at the end of the Transversarium Chron – the be-
ginning of the Bifurcatus Chron. The discussed 
coral buildups cannot be traced far west because of 
erosional removal of the Upper Jurassic deposits. 
However, it may be suggested that these deposits 
passed laterally in that direction into the lime-
stones of the sponge megafacies. A few isolated 
and poorly visible occurrences of bedded sponge 
limestones, including those at Jasieniec and Wola 
Lipieniecka in the middle and northern parts of the 
north-eastern margin of the Holy Cross Mts., yield-
ed not fully recognized ammonite assemblages 
(“Perisphinctes”) indicating the Middle to Late 
Oxfordian age of these deposits (see Różycki, 
1950; Dembowska, 1953). This suggests the origi-
nal occurrence of zone of deeper water west of the 
coral buildups center.

The growth of the coral buildups occurred in 
deeper and rather quite water environment as sug-
gested by Roniewicz and Roniewicz (1971). During 

the successive shallowing detrital coralline depos-
its were formed leading to a change in the coral as-
semblages and the development of oncolitic lime-
stones. The limestones clearly mark a prolonged 
phase of shallowing as evidenced by their lithologi-
cal and faunal character, as well as their prograda-
tion over the whole visible areas of the north-east-
ern margin of the Holy Cross Mts. Moreover, they 
are affected by early dolomitization and silification 
at the top, indicating extremely shallow-water to 
subaerial conditions. Based on ammonite finds, the 
upper part of the coral limestone-dominated inter-
val (denoted herein as smaller-scale sequence I-1b) 
can be correlated with a higher part of the Bifurca-
tus Zone and the whole Hypselum Zone of the Up-
per Oxfordian. It corresponds thus to the passage 
to regressive conditions, and correlates well with 
some similarly interpreted coeval deposits in other 
European sections (e.g., Gygi et al., 1998). 

Chalky limestone (locally with oolite and mic-
ritic limestones) – dominated interval (lower-
most Kimmeridgian: Bimammatum to Planula/
Platynota zones) (sequence I-2abc).

This stratigraphical interval is sharply marked 
at its base by specially developed deposits de-
scribed from the quarry of Wólka Bałtowska near 
Bałtów. Its lithological succession begins with con-
glomerate composed of various limestone pebbles 
resting on the erosional surface of older biogenic 
limestones. It is overlain by oolite limestones, fol-
lowed by micritic limestones. The latter contain 
abundant and diversified rests of land-plants (tree 
trunks, leaves, conifer cones), but also some other 
fossils, indicative of shallow-marine to lagoonal 
environments (Liszkowski, 1972; 1976; Gedl, Zia-
ja, 2004). These type of deposits correlates possi-
bly with other flora-bearing limestones from this 
area (e.g. oolitic limestones with limestone intra-
clasts and abundant rests of flora at Lipniki: see 
above, also Gutowski, 1992; Fig. 2), which com-
monly occur in a narrow stratigraphical interval 
corresponding to the boundary-beds between the 
lower and middle parts of the “Astartian” (Lisz-
kowski, 1972, fig. 1; see also Pożaryski, 1948). 
These deposits (denoted as 2a) represent the begin-
ning of the new sedimentary cycle and may be in-
terpreted as formed during transgression which re-
sulted in flooding of the surrounding forested land 
areas (islands). This phenomenon possibly oc-
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curred near the base of the Kimmeridgian as sug-
gested by analysis of the dinoflagellate cyst assem-
blage (Gedl, Ziaja, 1992), and occurrence of several 
ammonites found by J. Liszkowski in close neigh-
borhood of the discussed Wólka Bałtowska locali-
ty, and in similarly developed deposits, whose de-
tailed interpretation is given herein for the first 
time. The first of them is amoeboceratid Plasma-
tites lineatum (Quenstedt) from micritic limestone, 
preserved with original label of Liszkowski: 
“Amoeboceras – upper Rauracian-lower Astartian, 
Eugeniów, 1964”. It should be remembered that the 
genus Plasmatites including the species P. linea-
tum appears at the base of the Kimmeridgian, but it 
is especially common in central Poland in the low-
ermost part of the Hauffianum Subzone – in the 

upper part of the Bimammatum Zone (see Wierz-
bowski et al., 2023, and earlier papers cited therein, 
especially Matyja, Wierzbowski, 1997). Another 
ammonite described by Liszkowski as “Disco
sphinctes virgulatus – Wolanka river valley,” 
showing fine oolite in its matrix, is Vineta strei
chensis (Oppel). This specimen is very close to that 
recently described from the Bimammatum Zone of 
the Cracow Upland (Wierzbowski, 2022, pl. 14: 
4A-C). Two further specimens come from “series 
with land plants at Skarbka Dolna” including 
small-sized young specimen referred to as Ortho
sphinctes cf. tiziani (Oppel) and a juvenile Vineta 
sp.; both these forms are also indicative of the Bi-
mammatum Zone (e.g., Schweigert, Callomon, 
1997). 

Stop Wólka Bałtowska: A. oolitic limestones (bed 3A) and micritic limestones with rests of land plants 
(bed 3B); B. micritic limestones (bed 3) overlain by micritic limestones and marls (bed 4): sequence I-2 
(lowermost Kimmeridgian, Bimammatum Zone)

A B
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The discussed stratigraphical interval is related 
mostly to a thick sequence of deposits representing 
various types of chalky limestones with abundant 
fauna of rudistid bivalves (diceratids), nerineid gas-
tropods (e.g., Karczewski, 1960, 1969, 1983; Wie
czorek, 1979, 1983), small colonies of corals, and 
other faunas (brachiopods, bivalves, echinoids, cri-
noids), and of the micritic limestones, commonly 
occurring in vast areas of north-eastern margin of 
the Holy Cross Mts. from the Kamienna river val-
ley in the south to Dobrut and Śniadków in the 
north. These deposits correspond precisely to 
unit 1 of Kutek (1983) from the area between Iłża 
and Śniadków. All these deposits reveal locally, es-
pecially in the lower part of the succession, numer-
ous intercalations of oolitic limestones, reported 
from both southern and northern areas (Dembows-
ka, 1953; Dąbrowska, 1968; Malinowska, 1970; 
Gutowski, 1992,; 2006a) and recognized some-
times as belonging to the separate oolitic units. The 
oolite subunits possess, however, possibly a local 
character, and represent a set of smaller scale oolit-
ic bodies within the large chalky limestone com-
plex. The upper boundary of the chalky limestone 
complex is placed higher in the succession close to 
the spectacular banded chert levels occurring in 
the Kamienna river valley in the south and envi-
rons of Iłża (Błaziny) in the north. Such approach 
better explains the occurrence of younger larger 
scale oolite units (see next stratigraphical interval), 
but it also results in a some change in the litho
stratigraphical schemes e.g. in placing of the lower 
part of the Skarbka Oolite Limestones as recog-
nized so far by Gutowski (1992, 1998, 2006b) in 
the chalky limestone-dominated interval (or in his 
Oncolite Chalky Limestones). 

The banded chert nodules occur generally with-
in a few closely-spaced chert levels of micritic 
limestones at the top of the discussed stratigraphi-
cal interval. They are interpreted as early diagenet-
ic concretions developed along the crustacean bur-
rows (Gutowski, Pieńkowski, 2004; Gutowski 
et al., 2006). They were formed in extremely shal-
low-water environment, near the tidal flat environ-
ments, proving the shallowing or even emersion of 
the area, and marking the top of the sedimentary 
sequence (Gutowski, 1992; 2006a). In some areas 
placed more westward the banded chert nodules 
are, however, missing, and the corresponding de-
posits are micritic limestones with poor bivalve 

fauna and marls, possibly developed in a more 
deeper environment. Such deposits have been rec-
ognized recently at Iłża-Zuchowiec and a newly 
opened quarry at Śniadków. 

The ammonites are encountered very rarely in 
the middle- upper parts of chalky limestone inter-
val. The fragmentary preserved specimen referred 
to as Idoceras (Subnebrodites) sp. by Gutowski 
from the Błaziny section (see Gutowski, 1992, 
pl. 3: 2 ; 1998, pl. 1: 1) differs, however, from rep-
resentatives of Subnebrodites in its extremely evo-
lute coiling, the presence of simple ribs, and much 
higher position of the secondary ribs on the whorl 
side. It seems closer to the Tethyan genus Trene
rites (see Sarti, 1993, 2002) which occurs from the 
upper part of the Planula Zone through the Silenum 
Zone (corresponding generally to the Platynota 
Zone), being especially common in its middle and 
higher parts (Sarti, 2002; Enay, Howarth, 2019). 
Another specimen, coming from the uppermost 
part of the chalky limestone interval at old Ma
rylin-Śniadków quarry and referred originally to 
as “Rasenia (Eurasenia) cf. vernacula (Schneid)” 
by Gutowski (1992, pl. 5: 4; 1998, pl. 1: 5; see also 
Kutek, 1983 who mentioned occurrence of Eurase-
nia at this level), belongs to the later established 
genus Vielunia (cf. Wierzbowski et al., 2010). It is 
especially similar to Vielunia conspicua (Schneid) 
known from the upper part of the Planula Zone to 
the lower/middle parts of the Platynota Zone of the 
Lower Kimmeridgian (see also Wierzbowski, 2017, 
2022). It should be remembered that the celebrated 
specimens found at similar level by A. Łuniewski 
at old Marylin-Śniadków quarry, and referred to 
the genus Ringsteadia (e.g., Dembowska, 1953), 
which were unfortunately not illustrated and lost 
during the Second World War, most possibly be-
longed also to the genus Vielunia. They were con-
sidered for a long time as indicative of the Pseudo
cordata Zone (e.g., Malinowska, 1970, p. 156), and 
thus giving misleading correlation with the upper-
most Oxfordian (cf. also Kutek, 1983).

In the middle levels of the discussed chalky 
limestone-dominated interval (denoted as 2b), in 
the marginal area of occurrence of chalky lime-
stones at Błaziny quarry, interbeds of grey marls, 
attaining about 2–3 meters in thickness, are pre-
sent. The same marly unit of about 7 meters in 
thickness has been recognized recently within the 
coeval micritic limestones, deposited in somewhat 
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Fig. 3. Detailed correlation between the Błaziny quarry section, the Iłża-Zuchowiec ring-road section and the Wierzbica 
quarry section showing facies changes at the transition from sequence I-2 (chalky limestone dominated interval) 
to sequence I-3 (oolitic limestone dominated interval) in the north-eastern margin of the Holy Cross Mountains
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deeper environment at Iłża-Zuchowiec, a few kilo-
meters westwards, beyond the range of chalky 
limestones capped by the banded chert levels 
(Fig. 3). The discussed marly unit, because of its 
stratigraphical position corresponding possibly to 
the upper part of the Planula Zone, can be correlat-
ed with the Latosówka Marl Member distinguished 
in the Wieluń Upland, and the Częstochowa Up-
land within the deeper marine deposits, represent-
ing the foreland of the shallow-water carbonate 
platform. Another marly unit occurs locally at the 
top of the discussed chalky limestone-dominated 
interval (denoted as 2c): it includes some marly in-
tercalations known at the base of the overlying oo-
lites and organodetrital limestones of the younger 
stratigraphical interval at Iłża Zuchowiec, and pos-
sibly the marly interbeds, about 3.5 m in thickness 
occurring at the top of the chalky limestones suc-
cession at old Marylin-Śniadków quarry in the 
northern part of the north-eastern margin of the 
Holy Cross Mts. (Gutowski, 1992, Marylin-
Śniadków, locality 10, bed 6). This younger marly 
unit can be possibly correlated with the Zapole 
Marly Bed recognized in the Wieluń Upland and 
some areas of the Holy Cross Mts. at the top of the 
lower part (Polygyratus Subzone) of the Platynota 
Zone (Wierzbowski, 2017, 2020).

Summarizing, the discussed major transgres-
sive-regressive sequence I-2 includes at its base 
the transgressive deposits (denoted herein as repre-
senting the smaller-scale sequence I-2a) overlaying 
a truncation surface developed on extremely shal-
low-water and terrestrial deposits, as seen spectac-
ularly at Wólka Bałtowska, due to the transgres-
sion that f looded the forested island area 
(Liszkowski, 1972). This transgression occurred 
directly after the Hypselum Chron and during the 
Bimammatum Chron, very near the base of Kim-
meridgian Stage, as indicated by the discussed am-
monite occurrences. The boundary is closely relat-
ed to the “2nd order transgressive” cycle opening 
recognized in other European regions including 
northern Switzerland (Gygi et al., 1998). In coeval 
deeper marine deposits of central Poland such as 
those of the Wieluń Upland, and south-western 
margin of the Holy Cross Mts., the sea-level rise is 
marked by stratigraphical gaps and/or condensa-
tions (see Wierzbowski, 2020, 2022, and earlier pa-
pers cited therein). These new data indicate for the 

first time, the position of the base of the newly re-
defined Kimmeridgian Stage in the Upper Jurassic 
succession of north-eastern margin of the Holy 
Cross Mountains.

The bulk of the chalky limestones of the se-
quence which contains nerineid gastropods and 
rudistid bivalves was deposited in a shallow-water, 
open-marine sedimentary environment of low re-
lief and of rather stable substrate, forming a large 
carbonate bank located far from the coast-line on 
the north-eastern margin of the Holy Cross Mts. 
(Wieczorek, 1979, 1983). The occurrence of small 
coral colonies and oolitic limestones as recognized 
at Śniadków (cf. Dembowska, 1953; Gutowski, 
1992) suggest the increase in water turbulence to-
wards the northwest. 

The sedimentary facies at the top of the dis-
cussed sequence consist of micritic limestones 
which locally contain banded chert levels and are 
interpreted as formed in intertidal zone (Gutowski, 
Pieńkowski, 2004; Gutowski et al., 2006). Their 
deposition occurred at the transition between Plan-
ula and Platynota chrons during the Early Kim-
meridgian as evidenced by rarely found ammo-
nites.

The prevalence of the deposits of a very high 
calcium carbonate content in the sequence I-2 is re-
lated to paucity of marly to silty deposits: the only 
exceptions being marly deposits of the Latosówka 
Marl Mbr. which close in its middle part a smaller-
scale sequence (denoted as I-1b), and the Zapole 
Marl Bed forming at the top of another smaller-
scale sequence (denoted as I-1c), both having a spe-
cial stratigraphical correlation value, marking tec-
tonically to climatically-controlled phenomena 
(e.g., Wierzbowski, 2017). These marly units repre-
sent possibly the regressive members of these se-
quences: the lower corresponding to a higher part 
of the Planula Zone (directly below the Galar Sub-
zone), the upper placed at the top of the Polygyra-
tus Subzone of the Platynota Zone, at the transition 
to the next major sequence I-3 (Wierzbowski, 2017, 
2020). The topmost part of the discussed transgres-
sive-regressive sequence I-2 appears to comprise 
more expanded marl formation in the western (off-
shore) areas, while the less complete part of the 
succession consisting of banded chert nodules in 
micritic limestones developed eastwards (shore-
wards) on a wide tidal flat.



	 JURASSICA XV – Field Trip Guide and Abstracts

22

Oolitic to micritic-marly limestone – dominat-
ed interval (Lower Kimmeridgian: Platynota 
to uppermost Hypselocyclum zones) (sequence 
I-3ab)

This stratigraphical interval can be subdivided 
into smaller scale members (Fig. 2): two of them 
distinguished herein as the subintervals 3a and 3b 
correspond approximately to sequences recognized 
by Gutowski (1992, 1998, 2004b, 2006b) as fol-
lows: (3a) including the Skarbka Oolite Limestones 
(as discussed above) and the Błaziny Oolite Lime-
stones; and (3b) including the Ożarów Oolite and 
Platy Limestones and the Wierzbica Oolite and 
Platy Limestones. These two smaller scale mem-
bers correspond also possibly to units 2 and 3 as 
recognized by Kutek (1983) between Iłża and 
Wierzbica.

Only two large bodies of lower and upper oolit-
ic limestones and closely related micritic lime-
stones are recognized within subintervals 3a and 
3b between Zawichost-Ożarów in the south-east 
and Wierzbica-Śniadków in the north-west. 

Although parts of oolitic limestones were distin-
guished in the past under separate names, similar 
development, and their similar stratigraphical 
range as defined herein strongly suggest their lat-
eral continuity over the whole north-eastern mar-
gin of the Holy Cross Mountains. The large oolitic 
units were in the past attributed to the “upper 
Astartian” and /or to the “Kimmeridgian” accord-
ing to interpretation given (e.g., Pożaryski, 1948; 
Dembowska, 1953; Malinowska, 1970).

The lower oolite includes mostly cross-bedded 
oolites, almost without fauna occurring directly 
above the banded chert levels as recognized be-
tween Skarbka and Błaziny near Iłża. These oolites 
are a few meters in thickness (about 6 m at Skarbka 
quarry), and are overlain by micritic limestones 
and oolites – attaining also similar thicknesses. 
Locally, they are partly laterally replaced, and un-
derlain by organodetrital limestones. These depos-
its, and especially their upper part, show concen-
trations of “chocolate cherts”. They are overlain in 
north-western area between Błaziny and Wierzbica 

Stop Skarbka quarry: micritic limestones with banded chert nodules (sequence I-2) overlain by 
cross-bedded oolite and organodetrital limestones followed by micritic limestones and dolomites 
(sequence I-3) (Lower Kimmeridgian, Planula to Platynota zones)
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by strongly bioturbated limestone with commonly 
occurring myid bivalves, delimited from its base 
by the regional hard-ground surface; on the other 
hand, the deposits directly overlying the oolites in 
the south – at Skarbka quarry – are strongly dolo-
mitized, but the regional hardground surface can 
also be recognized there (Liszkowski, 1976; Gu-
towski, 1992, 2004b, 2006b). 

Some ammonites found directly below and di-
rectly above the discussed lower oolite were inter-
preted by Gutowski (1992, 1998) as belonging to 
the genus/subgenus Eurasenia, but their critical re-
vision indicate that all of them are in fact late rep-
resentatives of the later introduced genus Vielunia. 
This interpretation (see also comments given above 
at chalky limestone-dominated interval) refers also 
to the specimen “Rasenia (Eurasenia) sp.” (see Gu-
towski, 1992, pl. 5:6) found directly above the low-
er oolite at Wierzbica. These determinations indi-
cate that the lower oolite, corresponding to the 
Błaziny Oolite Limestones (and its lateral equiva-

lent the Skarbka Oolite Limestones, as redefined 
here), cannot range stratigraphically higher than 
the middle part of the Platynota Zone of the Lower 
Kimmeridgian.

The lower oolite and micritic limestones with 
bivalves in the Wierzbica quarry are overlain by 
marly deposits about 7 meters thick (Fig. 3). These 
deposits according to the author’s observation con-
sist of marls, marly limestones and micritic lime-
stones that contain in their upper part interbedded 
oolitic limestones and marls. Capping these depos-
its are bivalve coquinas, about half a meter thick, 
which consist of redeposited shells of semi-infau-
nal forms, mostly Gervillia and Inoperna occur-
ring in micritic matrix with loosely spaced small 
ooids. A single ammonite found here is Eurasenia 
frischlini (Oppel) which suggests the presence of 
the middle to upper part of the Platynota Zone 
(cf. Geyer, 1961; Wierzbowski, 2022). The dis-
cussed marly unit because of its stratigraphical po-
sition can be correlated with the over-regional 

Stop Błaziny quarry: A. marly layer (bed 3/4) corresponding to the Latosówka Marl Mbr.; B. micritic 
limestones (bed 5) overlain by chalky limestones with banded chert nodules (bed 6 and higher): sequence 
I-2 (Lower Kimmeridgian: Planula to Platynota zones)

A B
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marly level called the Góry Marl Member (Wierz-
bowski, 2017), corresponding int.al. to the “lower-
most marly horizon” of Kutek (1968) from south-
western margin of the Holy Cross Mountains. 

The upper oolite includes the lower parts of the 
of the Ożarów Oolite and Platy Limestones and of 
the Wierzbica Oolite and Platy Limestones (cf. Gu-
towski, 1992, 1998, 2004b, 2006b) consisting 
mostly of oolites – commonly cross-bedded, and 
banded and/or lithographic type micritic limestone 
being their lateral equivalents. Its upper boundary 
runs in the middle of the unit D as recognized by 
Gutowski (2004b, 2006a) in the Wierzbica quarry 
section. These deposits attaining about 15–17 me-
ters in thickness are recognized in the Wierzbica 
and Ożarów quarries. Similarly developed oolitic 
and micritic limestones also crop out at Iłża (see 
Dąbrowska, 1953). 

The upper oolite yielded fairly abundant ammo-
nite fauna described both from Wierzbica and 
Ożarów quarries. It includes: Rasenia (Rasenia) in-
constans Spath (see Wierzbowski, 2022, pl. 2: 6), 
Rasenia (Pachypictonia) perornatula (Schneid) 
(see Wierzbowski, 2022, pl. 6: 1), Rasenia (Pachy
pictonia) sp. (Gutowski, 1992, pl. 5: 5; Gutowski, 
1998, pl. 2: 2), Eurasenia trimera (Oppel) (see 
Wierzbowski, 2022, pl. 12), Eurasenia pendula 
(Schneid) (see Gutowski, 1992, pl. 5: 1; also pl. 5: 2 
referred to as “Rasenia (Eurasenia) sp.” which can 
be attributed with reservation to the same species). 
Additionally two ammonites described from coe-
val deposits at Iłża include: Eurasenia gothica 
(Schneid) and E. rolandi (Oppel) (Dąbrowska, 
1983 b; see also Wierzbowski, 2022, p. 77). This 
ammonite fauna is very close to that described 
from similarly developed deposits in SW margin of 
the Holy Cross Mts. and can be correlated with the 
upper Platynota Zone –lowermost Hypselocyclum 
Zone (Wierzbowski, 2020; see also Kutek, 1968). It 
is worth noting that both in the area of study as 
well as in the SW margin of the Holy Cross Mts., 
a directly overlying marly unit can be considered 
as having a wider lithostratigraphical importance. 
This is correlated with the Kiełczygłów Marl 
Member known from the foreland of the shallow-
water carbonate platform at the Wieluń Upland (see 
Wierzbowski, 2017, 2020).

The overlying deposits are represented by set of 
beds of micritic and marly limestones and marls 
with rare fauna. They are well seen at the Ożarów 

and Wierzbica quarries where attain about 25 to 30 
meters in thickness (see Gutowski, 1992). This in-
terval includes the deposits from the upper – marly 
part of unit D to unit F of the “oolite sedimentary 
cycle” of Gutowski (2004b, fig.2; 2006a, fig. 
B2.16) in the Wierzbica quarry section. It corre-
sponds also to unit 4 of Kutek (1983). These depos-
its contain subordinate intercalations of organode-
trital-oolitic limestones, sometimes with Nanogyra 
shells. The skeletal remains are, however, not very 
diversified, and together with rarely encountered 
levels with trace-fossils, mostly Thalassinoides 
burrows, represent a rather monotonous faunal as-
semblage composed mostly of oysters and crusta-
ceans, without cephalopods.

The uppermost part of the interval consists of 
deposits showing markedly different lithological 
development. In the Ożarów quarry, in the south, 
it is mostly represented by marly deposits, about 
5 meters in thickness, with erosional surface inside 
covered with quartz grains, and topped by the 
hard-ground surface. The corresponding deposits 
at the Wierzbica quarry, in the north, show a more 
diversified facies pattern representing the subtidal 
channel-fill sequence composed of oolite-organo-
detrital grainstones with abundant lithoclasts, over-
lain by silty marly mudstones with abundant quartz 
grains, glauconite grains and mostly oyster shell 
debris with low-angle cross-lamination. Locally 
accumulation of flat limestone pebbles, floral de-
tritus, including even tree-trunks (Gutowski, 1992, 
2004b, 2006a; Woźniak, 2007), and occurrence of 
pterosaur tracks (Pieńkowski, Niedźwiedzki, 
2005) have been recorded, confirming the intertid-
al conditions of formation of these deposits. All the 
diversified deposits vary markedly in their thick-
ness from a few centimeters to about 10 meters. 
The overlying discontinuous micritic limestone 
bed is highly bioturbated – commonly with Thalas-
sinoides burrows, and is topped by the hard-ground 
surface encrusted by oysters and heavily bored by 
lithophags (Gutowski, 1992, 2004b, 2006a).

 A few ammonites including Eurasenia vernac-
ula (Schneid) (see Wierzbowski, 2022, pl. 11: 1) 
and Prorasenia sp. were found at the top of the dis-
cussed stratigrahical interval in the Wierzbica 
quarry section. They are indicative of the upper 
part of the Lower Kimmeridgian (especially of 
the Hypselocyclum Zone). More precise dating 
based on ammonites coming from directly younger 
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deposits, however, indicate that the discussed strati
graphical interval corresponds to the Hypselo
cyclum Zone without its uppermost part.

Summarizing, sedimentation of the transgres-
sive-regressive sequence I-3 started with a distinc-
tive transgressive surface followed by high-energy 
deposits (oolites, biogenic detrital limestones) 
which are exposed at Błaziny and Skarbka quar-
ries. The deposits of the lower part of this interval 
can be divided into two laterally interfingering en-
vironments: (1) high-energy open marine oolite 
shoals, (2) low-energy lagoons sheltered by ooid 
shoals. Large bodies of oolite limestones common-
ly show large scale-cross-bedding but a more de-
tailed study of the transport direction was only 
conducted at Wierzbica quarry on a fragment of 
the oolite limestone succession (Gutowski, 1992; 
Wojciechowska, 2007). It has indicated generally 
unidirectional transport of ooid grains toward east. 
It seems to correspond well to the suggested 
NNW–SSE longitudinal orientation of oolite barri-
ers, which may have formed over “swell” areas sit-
uated over structurally controlled elevations of the 
sea-floor as controlled by the Nowe Miasto-Iłża-
Bałtów Fault Zone.

The sequences I-3a and I-3b shows a smaller 
scale sequence pattern with two oolite limestone 
(and associated micritic limestone) bodies, yielding 
some ammonites, and separated by regressive 
marly deposits with poor fauna. These marly de-
posits are distinctive at Wierzbica and possibly 
correspond to the Góry Marl Member – which is 
recognized also outside the studied area of north-
eastern margin of the Holy Cross Mts. It marks 
time of increased supply of siliciclastic-marly de-
posits during a lower sea-level period (Wierzbow
ski, 2020). The regressive facies pattern of the up-
per part of the sequence differs markedly from its 
lower part: it is dominated by micritic and marly 
limestones to marls with monotonous impover-
ished faunal assemblages of the inner parts of the 
shallow-water carbonate platform. Subtle changes 
in the open-marine environment are difficult to 
recognize in this area, and the occurrence of small-
er-scale sequences can be easily overlooked with-
out detailed studies.

The uppermost part of the discussed sequence 
displays deposits of tidal flats that are dissected by 
a network of tidal channels, which can be observed 
at the Wierzbica quarry. A decrease in grain size 

towards the top suggests some progradation of the 
tidal flat, which was abruptly stopped by the devel-
opment of an eminent erosional transgressive sur-
face marking the onset of the next major transgres-
sive-regressive sequence. This interval corresponds 
to the boundary between the megasequences COK 
and LUK of Kutek (1994), and also signifies the 
end of major sequences 1–3 which represent the 
successive stages in the development of the Late 
Oxfordian to Early Kimmeridgian shallow-water 
carbonate platform in the south-eastern margin of 
the Holy Cross Mts.

Oyster lumachelle and micritic limestone to 
marl – dominated interval (Lower Kimmeridg-
ian: uppermost Hypselocyclum – Divisum zones 
– to Upper Kimmeridgian: especially Acanthi-
cum Zone) (sequence I-4ab)

These deposits are exposed mostly in the 
Ożarów quarry, in the south, and the Wierzbica 
quarry, in the north (Fig. 2). Some differences in 
the development of these deposits resulted in rec-
ognition of the two lithostratigraphical units (Gu-
towski, 1992, 1998, 2006a): the Ożarów Oyster Lu-
machelle and the Wierzbica Oyster Lumachelle, in 
the lower part of the discussed interval (distin-
guished herein as subinterval 4a). The Ożarów 
Oyster Lumachelle as described in detail by Gu-
towski (1992) attains about 20 meters in thickness 
but is truncated erosionally by the Albian deposits. 
It consists mostly of Nanogyra lumachelle beds, 
composed of non-crushed shells, their hash, and 
subordinately of marly beds. 

The Wierzbica Oyster Lumachelle is fully 
cropped out at the Wierzbica quarry section, where 
it attains about 28 meters in thickness and consists 
of several subunits (Gutowski, 1992). The lower-
most one, about 3 meters thick, consists of densely 
packed shells – mostly of oysters, especially Acti-
nostreon (“Lopha”, “Alectryonia”), associated with 
other bivalves Trichites, Isognomon, Nanogyra, 
Liostrea, Mytilus, Trigonia, Pleuromya and brachio
pods – mostly Epithyris (Dzik, 1979; Machalski, 
1993, 1998). It can be interpreted as a lag deposit 
formed from reworking of the original sediment 
during the high energy events (Seilacher et al., 
1985; Machalski, 1993). The overlying deposits of 
the Wierzbica Oyster Lumachelle consist of Nano-
gyra lumachelle beds (generally composed of non-
crushed shells, and only subordinately of their 
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Stop Wierzbica quarry: A. marly deposits corresponding to the Góry Marl Mbr., B. cross-bedded 
oolites sandwiched by micritic limestones (Wierzbica Oolite and Platy Limestones): sequence I-3 (Lower 
Kimmeridgian, middle/upper Platynota to lowermost Hypselocyclum zones)

A

B
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detritus) interlayered with micritic limestone and 
marly beds. The bed surfaces covered with f lat 
oyster shells of Deltoideum delta are commonly 
found in the uppermost part of the discussed inter-
val (Machalski, 1989). The concentrations of am-
monite shells of the genera Crussoliceras and Gar-
nierisphinctes are also recognized close to these 
levels (see Gutowski, 1992). The whole sequence of 
these deposits attains about 25 meters in thickness 
and is composed in equal proportions of Nanogyra 
lumachelles and micritic limestones and marls.

Similar deposits composed of Actinostreon 
lumachelles, and the overlying Nanogyra lu-
machelles and micritic limestones and marls were 
recognized at Iłża (Dąbrowska, 1953) and at Ma
rylin-Śniadków (Dembowska, 1953).

The discussed deposits yielded some ammo-
nites found especially at the Wierzbica section. 
These include: Ataxioceras hypselocyclum hypse-
locyclum (Fontannes) (Gutowski, 1992, pl. 4: 5; 
1998, pl. 1: 3, and Ataxioceras (Parataxioceras) lo-
thari huguenini Atrops (originally referred to as A. 
hypselocyclum hypselocyclum, see Gutowski, 
1992, pl. 4: 4; 1998, pl. 1: 4). All these ammonite 
specimens were found directly above the Actinos-
treon bed, in the lower part of the section. They are 
indicative of the uppermost part of the Hypselocy-
clum Zone: the Lothari Subzone and the semistria-
tum horizon (Atrops, 1982). Younger ammonites 
Garnierisphinctes semigarnieri (Geyer) (Gutowski, 
1992, pl. 6:2; 1998, pl. 1:6) and Crussoliceras ata-
vum (Schneid) (Gutowski, 1992, pl. 6: 1–2; 1998, 
pl. 2: 4) from the middle part of the section (see 
also Kutek, 1983) are indicative of the Divisum 
Zone.

The overlying deposits (distinguished herein as 
subinterval 4b; see also Gutowski, 1992, 1998, 
2006a) are absent in southern part of the north-
eastern margin of the Holy Cross Mountains be-
cause of the Neo-Cimmerian uplift and erosion. 
Their most complete sequence preserved is in the 
north, especially at the Wierzbica quarry, although 
because of the soft nature of the rocks it is general-
ly poorly exposed here. The deposits attain here 
about 110 meters in thickness as seen in the core 
sections (Pożaryski in: Malinowska, 1970, p. 167–
168). They consist of well-bedded marls and clays 
containing thin subordinate intercalations of lu-
machelles with Nanogyra; exceptionally a more 
thick subunit of lumachelle attaining 3 meters in 

thickness has been observed in the middle part of 
the discussed interval.

These deposits were distinguished by Dąbrow
ska (1983a) as the Kotlarka claystone and luma
chelle member and by Gutowski (1992, 1998, 
2006b) as the Guzów Clays and Lumachelles. They 
were recognized and described also in other places 
of the north-eastern margin of the Holy Cross Mts., 
mostly at Iłża (Pożaryski, 1948; Dąbrowska, 1953, 
1983a) and Krogulcza (Malinowska, 1970). These 
deposits together with underlying oyster lu-
machelles were located by Kutek (1983) in his 
unit 5. It should be remembered that the character-
istic detrital bioclastic oyster lumachelle, recog-
nized as the Malenie level, and placed originally at 
the top of the Guzów Clays and Lumachelles by 
Gutowski (1992, 1998, 2006b) is actually excluded 
from the discussed stratigraphical interval and 
placed in the following one (see below). 

The detailed biostratigraphical data coming 
from discussed deposits in the area are rather 
scarce. The ammonites coming from the directly 
underlying and the overlying deposits strongly sug-
gest, however, that at least a large part of the dis-
cussed interval corresponds to the Acanthicum 
Zone of the Upper Kimmeridgian.

Summarizing, sedimentation of the sequence 
I-4 started in the northern part of north-eastern 
margin of the Holy Cross Mts. with a remarkable 
lumachelle of crowded oysters (Actinostreon). It 
evidently reveals some episodes of reworking of 
the original deposit indicating the presence of 
high-energy events. Although similar deposits 
(“Lopha/Alectryonia shellbeds”) are found in other 
areas of the Holy Cross Mts. (see e.g., Kutek, 1968; 
Matyja et al., 2006), those described in the north-
eastern margin are undoubtedly ones of the oldest, 
representing the upper part of the Hypselocyclum 
Zone as seen in the Wierzbica section. The overly-
ing marls and lumachelles rich in Nanogyra shells 
contain Mediterranean-Submediterranean ammo-
nites of closely related genera Crussoliceras and 
Garnierisphinctes (see Enay et al., 2014), found in 
both Wierzbica and Ożarów quarries, which indi-
cate the flooding of the older carbonate platform 
area. The concentration of their shells, as noted 
about 20–30 m above the indicated Actionostreon 
lumachelle, suggests stratigraphical condensation 
correlated with a high sea-level, presumably at the 
end of the Crussoliensis Subzone of the Divisum 




