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In Late Jurassic the area of Central Poland was a part of the northern Tethyan shelf which developed in the margins of the East European

=

Craton, The present day NE margin of the Holy Cross Mountains was situated in a proximal part of this shelf. The Oxfordian sedimentation
began with open shelf, sponge-algal mudstones of the mariae, cordatum, and plicatilis Zones. During the latest transversariumand bifurcatus
Chrons, shallow water biogenic and oncolitic facies developed. They were, in turn, replaced during the Late Oxfordian and the Early
Kimmeridgian by oolitic-bioclastic grainstones and laminites. During the divisum Chron and the Late Kimmeridgian oyster shellbeds and

clays were deposited. Within the studied sequence thirteen lithostratigraphic units are established and described. The collected ammonite
fauna document the following ammonite zones: mariae, cordatum, plicatilis, transversarium, bifurcatus, planula, hypselocyclum and

divisum,

Jacek Gutowski, ul. Podkowiariska 4, 05-822 Milandwek, Poland (received: 16.12.1997; accepted: 2.02.1998).

INTRODUCTION

The Upper Jurassic deposits in the NE margin of the Holy
Cross Mountains (Fig. 1) are exposed from beneath the Qu-
aternary and/or Tertiary cover only in a few isolated regions
(see E. Riihle, 1947; J. Czarnocki, 1948). The exposures are
situated, coming from NW to SE, between Dobrut and Wierz-
bica, in the vicinity of l{za, in the Kamienna river valley from
Przepasc to Skarbka, and in two localities on the Vistula river
near Zawichost and Rachéw (Fig. 2).

In the Wierzbica region, the Upper Jurassic strata are a
part of a gently (6-8 degrees) dipping monocline whereas in
the SE part of the investigated area they form several asym-
metric folds running from NW to SE (J. Samsonowicz, 1934;
W.Pozaryski, 1948; W. Jaroszewski, 1972) which include the
following structures: Magonie-Folwarczysko Syncline, Stoki
Anticline, Lemiesze Syncline, Baltéw Anticline, Sienno Anti-
cline, Dgbowe Pole Anticline and Blaziny Anticline. The
marginal flexures of the Mid-Polish Anticlinorium (W.
Pozaryski, 1948, 1976) i.e. Grabowiec-Debowe Pole—
Chwatowice flexure, Sienno—-Ozaréw flexure and Wista flex-

ure appear also in this area (Fig. 2). All the mentioned tectonic
deformations originated in result of the inversion of the Mid-
Polish Trough during latest Cretaceous and earliest Palae-
ocene (J. Kutek, J. Glazek, 1972; J. Kutek, 1994).

The Upper Jurassic sequence in the investigated area has
been studied since the beginning of 19th century by G. G.
Pusch (1836), A. Michalski (1884, 1888), J. Siemiradzki
(1909), J. Siemiradzki (fide J. Siemiradzki, E. Dunikowski,
1891), J. Lewinski (1902), J. Samsonowicz (1923, 1925,
1926, 1927, 1932, 1934), A. Luniewski (1923), S. Z. Rézycki
(1939) and W. Pozaryski (1948). More recent studies dealt
with stratigraphy of the Dobrut-Sniadkéw area (J. Dembow-
ska, 1953), vicinity of Itza (Z. Dabrowska, 1953, 1957, 19834,
b; J. Kutek, 1983) and vicinity of Baltéw (J. Liszkowski,
1962, 1976; W. Brochwicz-Lewiriski, J. Liszkowski, 1976).
The Lower Oxfordian strata yield relatively abundant am-
monite collection described by L. Malinowska (1965, 1970).
In contrast, in the Middle-Upper Oxfordian section only
single ammonite specimens have been found (W. Brochwicz-
Lewinski, J. Liszkowski, 1976;J. Kutek, 1983; Z. Dabrowska,
1983b). Some palaeontological studies dealt with corals (E.
Roniewicz, 1966), diceratids (L. Karczewski, 1969), oysters
(A. Seilacher et al., 1985; M. Machalski, 1989, 1993), neri-
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Fig. 1. Location of the studied area: a — palacogeographic setting of the
epicontinental basin of Central Poland (star), b— geological map of the Holy
Cross Mits.; boxed is the area enlarged in Fig. 2

1 — Palacozoic (dense box-work), 2 — Mesozoic older than Upper Jurassic
(loose box-work), 3 — Upper Jurassic (blank), 4 — Cretaceous (horizontal
ruling), 5 — Miocene of the Carpathian Foredeep (dotted)

Polozenie terenu badai: a — paleogeograficzne usytuowanie epikontynen-
talnego basenu centralnej Polski (gwiazdka), b — mapa geologiczna Gér
Swictokrzyskich; konturem zaznaczono obszar przedstawiony na fig. 2

1 — palcozoik (gesta kratka), 2 — mezozoik starszy od gémej jury (rzadka
kratka), 3 — jura (biale), 4 — kreda (poziome kreski), 5— miocen zapadliska
karpackiego (kropki)

neids (L. Karczewski, 1969; J. Wieczorek, 1979) and brachio-
pods (W. Barczyk, 1965, 1970; J. Dzik, 1979).

This paper presents an approach to litho- and biostrati-
graphy of the whole NE margin of the Holy Cross Mts. based
on field studies done in 1985-1989 and described in the
author’s Ph. D. thesis (J. Gutowski, 1992) which includes
detailed geological sections, correlation analysis, interpreta-
tion of sedimentary environment and reference list.

LITHOSTRATIGRAPHY

The Upper Jurassic deposits, approximately 400-600 m
thick, are underlain by the Callovian gaizes and siliceous
sandstones with rare belemnites and ammonites of the genus
Macrocephalites. The Callovian/Oxfordian transition beds
are exposed only in the Wyszmontéw—Ozaréw railway cut.
Following are the descriptions of informal lithostratigraphic
units which have been recognized within the Upper Jurassic

(Fig. 3).

WYSZMONTOW SPONGE LIMESTONES (Ws/)

The unit is formed of medium-bedded micrites, less com-
monly biomicrites or pelmicrites which are characterized by
numerous siliceous sponge mummies, brachiopods, trochites,
belemnites, ammonites and single bivalves of the genus Lima.
The sponges are usually dispersed in layers or form only small
lens-shaped bioherms. The total thickness of the unit is about
30 m. It is exposed in the railway-cut at Wyszmontéw—
Ozaréw and in Podgrodzie.

PRZEPASC MASSIVE LIMESTONES (Pml)

This unit appears above the Ws! unit in the railway-cut at
Wyszmontéw—Ozaréw. The sponge bioherms are charac-
teristic for this unit and were described from Przepas¢ by L.
Malinowska (1965). The biolithites, which are the main com-
ponent of the unit, are formed of mummies of siliceous
sponges and serpulids. Accompanying fauna is composed of
brachiopods, bivalves, gastropods, bryozoans, crinoids and
regular echinoids. Ammonites and belemnites are quite
numerous as well. The bioherms are up to 10 m thick and they
pass laterally into bedded limestones. In the upper part of the
unit, sponges are often replaced by lammellar coral colonies
of the genus Microsolena. The maximum thickness of the unit
in the Podgrodzie-Przepasc zone can be approximated as
70 m.

Both the Ws/ and Pm! units are locally dolomitized and
silicified,

WOLA LIPIENICKA SPONGE LIMESTONES (WLs!)

The unit is a stratigraphic equivalent of the Wsl and Pml
units in the NW part of the investigated area. It is nowhere
exposed now and it can be characterized only on the base of
well-core descriptions and archival descriptions of previously
existing outcrops. The unit is built of yellowish or white
micrites or biomicrites, usually medium-bedded, which yield
relatively abundant siliceous sponge mummies, bivalves, bra-
chiopods, trochites, echinoid spines and also ammonites. Co-
rals appear locally in the uppermost part of the unit (Tychéw
Nowy well). Supposedly, the unit can at least partly include
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sponge bioherm complexes, which are, however, not unequi-
vocally documented yet. Deposits of the unit are commonly
dolomitized, silicified and karstified. The maximum do-
cumented thickness of this unit reaches 120 m (Wymystéw
well) but the total thickness can be approximated as 170-
200 m.

BALTOW PLATY LIMESTONES (Bpl)

This unit is built of medium, rarely thick-bedded, yellow-
ish, slightly marly micritic limestones. They appear above the
Ws! unit and contact laterally with the Pm! unit. The unit
reaches its maximum thickness of about 100 m (Magonie and
Baltéw wells: documented incomplete thickness 76 m) in the
zone where massive limestones of the Bpl unit are absent. In
contrast, in the zones of maximum sponge buildups develop-
ment the thickness of the Bpl unit is decreasing, and, in
extremal situation, the unit is missing completely. The unitis
exposed at Baltéw and Stoki. In the Wierzbica—Iiza region
there are no sufficient field data to confirm the presence of
this unit, Benthic fauna appears in these monotonous micritic
limestones only in accumulations on surfaces of particular
isolated layers. Such faunal accumulations are characterized
mainly by bivalves: Gryphaea, Isognomon, Nanogyra, Lios-
trea, Trigonia, Pholadomya and brachiopods. Trochites, de-
capod claws, and ammonites appear less frequently.

BALTOW CORAL LIMESTONES (Bcl)

The unit is well exposed only in the Kamienna river valley
near Baltéw, Zarzecze, Lemiesze and Stoki (E. Roniewicz, P.
Roniewicz, 1971). It is composed of extremely diversified,
thick-bedded or massive bioclastic and/or oncolitic grain-
stones or biolithites. They overlay the Bpl unit and the Pml
unit (Fig. 3). The unitis characterized by very diversified coral
assemblage (E. Roniewicz, 1966). The corals are a main
component of bioherms, common especially in the lower part
of the unit. The corals are accompanied by oysters, brachio-
pods, nerineids, calcareous sponges, regular echinoids, serpu-
lids, crinoids and red algae of the genus Solenopora. Oncoids
are often up to 7 cm in diameter. These are mainly coral
fragments coated by thin blue-green algae envelope (Mu-
mienkalk type). Upper part of the unit is dolomitized and it
contains often brown cherts. Maximum thickness of the unit
is25m,

ONCOLITE CHALKY LIMESTONES (Oncl)

The limestones which build the unit are very rich in CaO
(50-55%), porous and poorly bedded. Lithology is rather
diversified but oncolitic limestones are most characteristic.
Microoncoids prevail generally in the unit but sometimes
there appear also larger oncoids up to 3 cm in diameter. Other
carbonate grains like bioclasts, pellets, ooids are less com-
mon. Thick micritic intercalations are relatively often. Dic-
eratids and nerineids appear in the unit in monospecific or

slightly taxonomically diversified assemblages within the
biostromes intercalated with micritic limestones (L. Karczew-
ski, 1969; J. Wieczorek, 1979). Corals can be found sporadi-
cally. They form isolated, spherical patch reefsupto 1.5 min
diameter.

The thickness of the unit ranges from 30-35 m in the
Battéw region to more than 50 m in the Wierzbica—Itzaregion.
In the vicinity of Itza one can observe the banded chert level
near the top of the unit. The level continues to the SE direction
and can be correlated in several sections in the Baltow—
Ozar6éw region (cf. W. Pozaryski, 1948; J. Gutowski, 1992).

BLAZINY OOLITE LIMESTONES (Bol)

The unit is exposed in the vicinity of Blaziny and Itza. It
is mainly composed of CaO rich (up to 56%), fine-grained
oolitic limestones without fauna. They are commonly cross-
bedded, and sometimes they are intercalated with laminites
bearing fenestral and teepee structures. In the upper part of
the unit there appear also fine bioclastic grainstones and
micrites with fauna of nerineids, bivalves and rynchonellids.
The top of the unit is underlined by regional sedimentary
discontinuity characterized by a hardground and chocolate
chert level situated directly below the hardground. The total
thickness of the unit is 3540 m.

SKARBKA OOLITE LIMESTONES (Sol)

The unit is exposed in the vicinity of Skarbka, Gliniany
and Krzemionki Opatowskie. Its thickness attains about 90—
110 m. In the lowermost part of the unit, in Lipniki and Wélka
Baltowska, abundant remains of coalified plant remains ap-
pear in oolitic, bioclastic and/or micritic limestones (J. Lisz-
kowski, 1972, 1976). Very delicate leaves and branches are
often well preserved. Above the level with plant remains, one
can observe micritic limestones intercalated with cross-
bedded oolites (Srédborze, Sachalin, Krzemionki Opatow-
skie) in which the banded chert level appears (Krzemionki
Opatowskie, Skarbka, Srédborze). The Sol unit is in its upper
part similar to the Bol unit. Cross-bedded oolitic limestones
without fauna are typical for this part of the section (Skarbka).
They are sometimes intercalated with laminites bearing fenes-
tral and teepee structures. In the uppermost part of the unit
bioclastic and micritic limestones with nerineids, bivalves and
brachiopods are more common (Gliniany). The top of the unit
is characterized by the hardground associated with chocolate
chert level (Ozaréw) which can be observed also in the top of
Bol unit near Iiza, Wierzbica and Marylin-Sniadkéw.

WIERZBICA OOLITE AND PLATY LIMESTONES (Wopl)
AND OZAROW OOLITE AND PLATY LIMESTONES (Oopl)

These units are very similar and are established in the
Wierzbica-Iiza and Baltéw-Ozaréw regions, respectively.
They both are exposed in large quarries of the cement works
in Wierzbica and Ozaréw (see Fig. 3) and in the classic
outcrops of the Zamkowa Hill in Itza.
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The section of both the units begins with a layer of
bioclastic packstone which is about 2 m thick and can be
observed in Wierzbica, Wymysiéw—-Marianéw and
Ozaréw. The layer contains abundant bivalves of the
genus Pholadomya which are preserved in their life posi-
tion. The section continues with micritic limestones and
marls (Wierzbica) and oolitic-bioclastic grainstones
which are often cross-bedded. They pass often laterally
into micritic limestones and/or micritic limestones with
thin intercalations of oolites which are lenticular or flaser-
bedded (Wierzbica, Ozaréw, Itza). Overlying are thin-
bedded micritic limestones of the lithographic type, often
intercalated with thin bioclastic laminae which are flaser-
bedded. Thicker intercalations of such a type appear
occasionally in a form of lenses up to 1.5 m thick. They
g | = are usually cross-bedded and green due to glauconite
N content. Additionally, they also contain common remains
g of coalified flora and even large trunks of Cycadaceae
(Wierzbica). The top of the Wopl unit represents a re-
gional discontinuity expressed by hardground which is
sometimes cut by erosional scours and channels up to 1.5
m deep (Wierzbica). In Ozaréw, erosional structures are
less distinct. A bioclastic packstone with corals appears
in the top of Oopl unit (Ozaréw, Fig. 3).

Both the Wop! and Oopl units have a similar thickness
ranging between 60.0-61.5 m in Wierzbica and 57.5-58
m in Ozaréw. In comparison to the older units like Bol
and Sol units the discussed deposits are definitely more
marly (average CaO content 40%) and thus they can be
easily recognized in the field. The base of the discussed
units was traditionally interpreted as the Astartian/Kim-
meridgian boundary (J. Samsonowicz, 1934). Discussed
lithological change is also connected with a distinct
change in composition of benthic assemblages. The
assemblage dominated by diceratids and rynchonellids is
here rapidly replaced by oyster, terebratulid and myid
dominated assemblage. Oolitic limestones which belong
to the discussed younger units are always enriched in,
mainly oyster derived, bioclasts which are, in turn, almost
completely absent in oolites of the Bol and Sol units.
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WIERZBICA OYSTER LUMACHELLE (Wol)

The unit consists of alternation of marls or micritic
limestones and bioclastic packstones composed mainly of
shells of the oyster Nanogyra. In the lower part of the unit
very characteristic Lopha bed appears (Wierzbica). The
bed is of a biostromal nature and it abounds in diversified

Fig. 2. Geological map of the NE margin of the Holy Cross Mts,
i 1 —base of the Cretaceous; 2— base of the Upper Jurassic; 3 — northern
‘('L’ limit of the Miocene of the Carpathian Foredeep; 4 — base of the
lithostratigraphic units described in text; 5 — exposure; 6 — well; 7 —
major flexures and faults; Tr — Tertiary; Jc — Callovian

Mapa geologiczna pélnocno-wschodniego obrzezenia Gér
Swigtokrzyskich

1 — spag kredy; 2 — spag jury goémej; 3 — poinocny zasieg miocenu
zapadliska przedkarpackiego; 4 — spag jednostek litostratygraficznych
opisanych w tekscie; 5 — odslonigcia; 6 — otwory wiertnicze; 7 —
gléwne fleksury i uskoki; Tr — trzeciorzed; Jc — kelowej
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Fig. 3. Correlation of the Upper Jurassic stratigraphic sections in the NE margin of the Holy Cross Mts.

| — gaizes, 2 —clays and marls, 3 — marly limestones, 4 — micritic limestones, 5 — sponge-algal bicherms, 6 — coral bioherms, 7 — sponge bedded limestones, 8 — biogenic and intraclastic grainstones and packstones,
9 — oolites, 10 — oncolites, 11 — oyster shell-beds, 12 — chalky limestones, 13 — laminites, 14 — dolomites, 15 — ammonite locality discussed in text, 16 — time correlation lines (boundaries of the sedimentary
sequences and both chronostratigraphic and lithostratigraphic units), 17 — boundaries of the lithostratigraphic units, 18 — biostratigraphic correlations, 19 — banded chert level, 20 — outcrops, 21 — well-logs, 22 —
thickness measured using width of exposure, 23 — names of the lithostratigraphic units described in text; ammonite zones: m — mariae, ¢ — cordatum, pc — plicatilis, t — transversarium, bf — bifurcatus, bm —
bimammatum, pl — planula, pt — platynota, h — hypselocyclum, d — divisum, e — eudoxus, a — autissiodorensis

Korelacja profili jury gérnej péinocno-wschodniego obrzezenia Gér Swigtokrzyskich

1 — gezy, 2 — ily i margle, 3 — wapienie margliste, 4 — wapienie mikrytowe, 5 — biohermy gabkowo-glonowe, 6 — bichermy koralowe, 7 — ulawicone wapienie gabkowe, 8 — wapienie z intraklastami i
organodetrytyczne, 9 — oolity, 10 — onkolity, 11 — muszlowce ostrygowe, 12 — wapienie kredowate, 13 — laminity, 14 — dolomity, 15 — stanowiska amonitéw oméwione w tekscie, 16 — izochroniczne linie
korelacyjne (granice sekwencji sedymentacyjnych oraz jednostek chronostratygraficznych i litostratygraficznych), 18 — korelacje biostratygraficzne, 19 — poziom krzemieni pasiastych, 20 — odstonigcia, 21 — profile
otwordw wiertniczych, 22 — migzszo$¢ mierzona z szerokosci wychodni, 23 — jednostki litostratygraficzne opisane w tekscie; poziomy amonitowe — patrz tekst angielski
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bivalves and brachiopods (A. Seilacher ef al,, 1985; M. Ma-
chalski, 1993) among which Lopha gregarea (Sowerby) is
most characteristic. The Lopha bed is a good stratigraphic
marker and it can be correlated between Wierzbica and llza
sections (J. Kutek, 1983). Overlying are bioclastic packstones
which are often glauconite-rich. In the upper part of the unit,
one can observe a level of Nanogyra virgula (Defrance)
lumachelle which is about 2.5 m thick (Wierzbica). The total
thickness of the unit is 31-33 m in the Wierzbica cement
works quarry.

OZAROW OYSTER LUMACHELLE (Ool)

This unit attains 30 m of thickness. Its top is erosionally
cut and it is overlain by the Albian sandstones. In Ozaréw, the
lowermost part of the unit is composed of a characteristic bed
with terebratulids, rynchonellids and oysters of the genus
Nanogyra. Higher up in the section, cross-bedded oyster
lumachelle (bioclastic grainstone) with glauconite is dominat-
ing. It is sometimes intercalated with marls.

GUZOW CLAYS AND LUMACHELLES (Gcl)

The lowermost part of this unit is exposed above the Wo!l
unit in the Wierzbica quarry. In the Guzdéw IG 1 well they
have reached not complete thickness of 50 m, These are grey
or ash-grey marly clays with thin, usually no more than 10 cm
thick intercalations of lumachelles with Nanogyra virgula
(Defrance). On the upper surface of such layers, accumula-
tions of flat oysters of the genus Deltoideum appear. Such
accumulations can be also observed in the uppermost part of
the Wol unit in the Wierzbica quarry (M. Machalski, 1989).
In the clays, thin shelled bivalves Nicaniella, large oysters
Gryphaea and fragments of ammonites are relatively abun-
dant. In the uppermost part of this unit, a bioclastic oyster
lumachelle level is exposed in Malenie. This lumachelle
contains abundant quartz grains, glauconite and pebbles of
black cherts (Z. Dabrowska, 1983a). Discussed level attains
its maximum thickness of 15-20 m in Malenie and in the wells
near Krogulcza. It is thinning in the NW direction down to a
few centimetres in wells of the Przytyk-Deba region (W.
Pozaryski et al., 1958).

KRZYZANOWICE NERINEID LIMESTONE (Knl)

The unit overlies the Gel unit between Krogulcza and
Krzyzanowice—Malenie and it is also present in the Annopol
Anticline. It is composed of yellowish bioclastic packstones-
grainstones which contain a rich nerineid fauna (L. Karczew-
ski, 1960; J. Wieczorek, 1979) and intercalations of yellowish
marls. Top of the unit contacts erosionally with the Cretaceous
deposits (Fig. 4). The observed thickness reaches 8 m in the

vicinity of Krzyzanowice and 6 m in Rachéw. The unit is
replaced in the NW direction by marls of the Przytyk-Deba
region (W. Pozaryski et al., 1958).

BIOSTRATIGRAPHY

Application of the Submediterranean zonal scheme of E.
Cariou et al. (1971) was discussed and accepted for the Upper
Jurassic sequence of Central Poland (A. Wierzbowski, 1966;
J. Kutek, 1968, J. Kutek et al., 1974; W. Brochwicz-Lewiriski,
1976; B. A. Matyja, 1977; B. A. Matyja et al., 1989). It is also
accepted in this paper.

The Lower Oxfordian and lower part of the Middle Ox-
fordian strata are relatively well documented by ammonite
record. In turn, upper parts of the Upper Jurassic section,
especially in the case of Upper Oxfordian and Upper Kimme-
ridgian strata, have very poor ammonite record. Thus, the
zones’ boundaries can be only approximated in many cases

(Fig. 3).

LOWER OXFORDIAN AND LOWER PART
OF THE MIDDLE OXFORDIAN

The oldest Oxfordian ammonite fauna has been collected
from layers up to the level 3.5 m above the top of gaizes
(ammonite locality 1 in Fig. 3). This fauna is dominated by
perisphinctids. Oppellids are less frequent and, surprisingly,
cardioceratids are rather rare. These ammonites represent
forms characteristic for the mariae Zone. A specimen of
Rursiceras sp., typical for higher part of this zone, have been
found 3.5 m above the top of gaizes. The cordatum Zone
comprises at least the strata of the Wyszmontéw sponge
limestones unit (Wsl) occurring in the interval from 3 to about
45 m above the top of gaizes. This is confirmed by finding
such forms as Peltoceratoides sp. and Parawedekindia sp.
(ammonite locality 2 in Fig. 3) which are known from the
Bukowskiiand Costicardia Subzones (¢f. B. A. Matyja, 1977).

Higher up in the section of the Pm! unit (ammonite locality
5 in Fig. 3) there occur ammonites of the genus Cardioceras,
the characteristics of which are typical rather for late forms of
the genus (B. A. Matyja, personal com.). L. Malinowska
(1965) illustrated from Przepas¢ Glochiceras distortum (Bu-
kowski) and Scaphitoides paucirugatus (Bukowski) which
are also typical for the both mentioned subzones. Repre-
sentatives of the genera Peltoceratoides and Parawedekindia,
which are common in older strata, have not been found in the
discussed interval of the section. This suggests that the fauna
from Przepa$¢ represents, most probably, higher part of the
cordatum or tenuicostatum Subzones of the plicatilis Zone of
the Middle Oxfordian.
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TRANSVERSARIUM AND BIFURCATUS ZONES

The fauna from the Bpl unit (ammonite locality 6 in Fig.
3) is dominated by perisphinctids, among which repre-
sentatives of Perisphinctes (Dichotomosphinctes) ex. gr war-
tae (Siemiradzki) can be identified. Additionally,
Ochetoceras canaliculatum (Buch) and Subdiscosphinctes
(Aureimontanites) sp. have been found. L. Malinowska
(1967, tabl. 2, fig. 6a, b) illustrated Taramelliceras anar
(Oppel) that was found in Battéw. Most diagnostic among the
listed forms are the perisphinctids, which are known only
from the transversarium Zone (R. Enay, 1966). Absence of
any older forms like P. (Dichotomosphinctes) antecedens
suggests rather a higher part of this Zone. The other listed
ammonites occur also in the plicatilis Zone, and in the case of
the two mentioned species, also in the lower part of the
bifurcatus Zone. It can be concluded, in agreement with the
opinion of W. Brochwicz-Lewiriski and J. Liszkowski (1976),
that the 30 m thick upper part of the Bpl unit, which is exposed
in Baltéw, belongs to the transversarium Zone. The boundary
between the plicatilis and transversarium Zones runs, there-
fore, below these deposits, and not in the top of the Bpl unit
as it was suggested by J. Liszkowski (1976). The transversa-
rium Zone has not been documented in the Pml unit. In the
uppermost part of this unit, in Wyszmontéw-Ozaréw (am-
monite locality 3 in Fig. 3), a poorly preserved specimen of
Perisphinctes (Dichotomoceras) sp. has been found. It is
indicative of the bifurcatus Zone (c¢f. R. Enay, 1966; W.
Brochwicz-Lewiriski, 1976). Deposits of the Bel unit at
Zarzecze yielded Perisphinctes (Perisphinctes) cf. panthieri
Enay (P11, Fig. 1). The following ammonites have been listed
form this locality: P. (Dichotomoceras) bifurcatus (W. Broch-
wicz-Lewiriski, J. Liszkowski, 1976), Nebrodites (Passen-
dorferia) sp. (W. Brochwicz-Lewinski, Z. R6zak, 1976, pl.
34, fig. 1; pl. 35, fig. 1). All these forms are representative for
the bifurcatus Zone.

J. Liszkowski found in Battéw within the section of Bcl
unit: Subdiscosphinctes (Subdiscosphinctes) ex. gr mindowe-
kreutzi (Siemiradzki), S. (Aureimontanites) sp., and within the
lower part of the Onclunit: Microbiplices microbiplex (Quen-
stedt) (Pl. I, Fig. 2). Both these ammonites of the genus
Subdiscosphinctes are known from the higher part of the
transversarium and bifurcatus Zones (W. Brochwicz-Le-
wiiiski, 1975) whereas the genus Microbiplices microbiplex
(Quenstedt) occurs in the hypselum Subzone of the bimam-
matum Zone (R. Enay, 1966; A. Wierzbowski, 1978). The
species Taramelliceras (Strebliticeras) externnodosum
(Dorn) (PL. 1, Fig. 7) found in Stoki (ammonite locality 7 in
Fig. 3) is known from the bifurcatus Zone and also the lower
part of the bimammatum Zone. The ammonites found by J.
Liszkowski in the abandoned and recently filled quarry of the
Ostrowiec Swigtokrzyski steel-works called “Lipniki” (am-
monite locality 10a in Fig. 3) can be assigned to P. (Dicho-
tomoceras) bifurcatoides Enay (PI. II, Fig.5). One specimen
of Perisphinctes (Dichotomosphinctes) ex. gr wartae (Sie-
miradzki) comes also from this locality. In the neighbouring,
still existing quarry (ammonite locality 10 in Fig. 3) the
present author collected badly preserved specimens of Or-
thosphinctes (Orthosphinctes) cf. freybergi (Geyer) and O.

(Lithacosphinctes) sp. These ammonites indicate that the
lower part of the Lipniki section belongs to the upper part of
the transversarium Zone and to the bifurcatus Zone whereas
the higher part of the section, that exposed in the recently
existing Lipniki quarry, belongs most probably to the bimam-
matum Zone.

The fauna from ammonite localities 3, 7, 8,9, 10 and 10a
allows to delimit the upper boundaries of the transversarium
and bifurcatus Zones. The upper boundary of the transversa-
rium Zone runs in the vicinity of Baltéw between the am-
monite localities 6 and 8, while in the Wyszmontéw—Ozaréw
area it runs somewhere below the ammonite locality 3 and
within the locality 10a.

UPPER OXFORDIAN

The lower boundary of the bimammatum Zone runs in
Baltéw somewhere from 10 to 20 m above the base of the Onc!
unit and it is indicated by the appearance of Microbiplices
microbiplex (Quenstedt). The presence of the bimammatum
Zone is also documented by the fauna from ammonite locality
10 (Lipniki).

The higher part of the Upper Oxfordian is not unequivo-
cally documented in the Balttéw—Ozaréw region. The am-
monite Orthosphinctes (Pseudorthosphinctes) sp. (P1. 11, Fig.
3) found in the ammonite locality 12 has been recorded from
the bimammatum and lower part of the planula Zone (F.
Atrops, 1982). In the Wierzbica-Itza region, the planula Zone
is documented by the appearance of Idoceras (Subnebrodites)
sp. (cf. B. A. Matyja et al., 1989 and references cited therein)
in the ammonite locality 11 (Pl. I, Fig. 1).

LOWER KIMMERIDGIAN

In the uppermost part of the Oncl unit (ammonite locality
13 in Fig. 3) and in the lowermost part of the Wop! unit
(ammonite locality 16 in Fig. 3) the representatives of the
genus Rasenia (Eurasenia) have been found, The last locality
also yield Ataxioceras sp. Specimens of Rasenia (Eurasenia)
have been also illustrated by Z. Dabrowska (19835, pl. 1 and
2) from I1za (ammonite locality 14 in Fig. 3). The ammonites
of the subgenus Eurasenia are known from the uppermost part

.of the planula Zone (A. Wierzbowski, 1978) and from the

whole Lower Kimmeridgian but their most common appear-
ance is observed within the platynota and hypselocyclum
Zone (0. F. Geyer, 1961). The genus Ataxioceras occurs in
the hypselocyclum Zone and rarely in the upper part of the
platynota Zone (F. Atrops, 1982). Therefore, the boundary
between the planula and platynota Zones runs in the Wierz-
bica-Iiza region somewhere above the ammonite locality 11
and near the ammonite locality 13. This boundary can not be
indicated in the Baltéw-Ozaréw region. The hypselocyclum
Zone is documented by the following ammonite findings:
Ataxioceras sp., Rasenia (Eurasenia) sp., R. (Pachypictonia)
sp. (ammonite locality 16 in Fig 3; Pl II, Fig. 2) and R.
(Pachypictonia) sp., Orthosphinctes (Ardescia) sp. and Or-
thosphinctes (Lithacosphinctes) sp. (ammonite locality 18 in
Fig. 3). The fauna from these two localities is similar to that
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Fig. 4. Neocimmerian erosional gap
Ca — Albian, Cn — Neocomian; bottom line indicates a base of the Wol and Ool lithostratigraphic units; other explanations as in Fig. 3

Neokimeryjskie $cigcie erozyjne
Ca — alb, Cn — neokom; linia u podstawy oznacza spag jednostek Wol i Ool; pozostale objasnienia jak na fig. 3

described from the hypselocyclum Zone of the SW margin of
the Holy Cross Mts. (J. Kutek, 1968). Lower boundary of the
hypselocyclum Zone runs somewhere below the discussed
ammonite localities.

The lowermost part of the Wol unit yield in the Wierzbica
quarry the following specimens (ammonite locality 17 in Fig.
3): Ataxioceras (Ataxioceras) hypselocyclum hypselocyclum
(Fontannes) (P1.1, Figs. 3,4)—4 m above the top of the Lopha
bed (Fig. 3) and Crussoliceras sp. — 1.5 m above the top of
the Lopha bed. These genera occur together in the Subme-
diterranean province only in the semistriatum Zone of the
lothari Subzone, that is in the uppermost part of the hypselo-
cyclum Zone sensu F. Atrops (1982). This horizon should be
included into the divisum Zone sensu O. F. Geyer (1961) (cf.
J. Kutek, 1968). The lower boundary of the divisum Zone was
defined by O. F. Geyer (1961) by first appearance of the
representatives of the genus Crussoliceras. This definition is
also accepted in this paper. Consequently, the lower boundary
of the divisum Zone runs directly below the ammonite locality
17. Higher up in the section of the Wierzbica quarry (am-
monite locality 17 in Fig. 3), only representatives of the genera
Crussoliceras and Garnierisphinctes occur (P1. II, Fig. 4; PI.
1, Fig. 6). One specimen, assigned as Crussoliceras sp. was
also found about 20 m above the top of the Ool unitin Ozar6w
(ammonite locality 18 in Fig. 3). Therefore, it can be con-
cluded that the lower boundary of the divisum Zone runs in
the whole investigated area somewhere around the base of the
Wol and Ool units.

UPPER KIMMERIDGIAN

Indistinguishable fragments of ammonites bearing peri-
sphinctid ribbing have only been found in the uppermost part
of the Wol unit and within the Gel unit. Z. Dabrowska (1957)
listed a specimen of Amoeboceras (Nannocardiceras) cf.
anglicum (Salfeld) from the Kn!/ unit (ammonite locality 19
in Fig. 3). This species indicates a Late Kimmeridgian age,
excluding upper part of the autissiodorensis Zone (Z. Da-
browska, 1983a; J. Kutek, 1983) and most probably also the
mutabilis Zone.

CONTACT OF UPPER JURASSIC
AND CRETACEOUS

The original thickness of the Upper Jurassic deposits has
been reduced due to the Neocimmerian erosion (Fig. 4). Most
complete section can be observed in the NW and SE margins
of the investigated area. In the boreholes of the Przytyk-Deba
region the Neocomian clays overlie the Lower Volgian clays
(W. Pozaryski et al., 1958). In the borehole of Szczelina (near
Zaklikéw, Lublin Upland) the Neocomian deposits (S. Cies-
liiski, W. Pozaryski, 1970) contact with the dolomites of the
Urzedéw Formation which is of the Late Kimmeridgian age
(T. Niemczycka, 1976a, b). The Early Cretaceous erosion
reached its maximum in the Ozaréw region (cf. W. Pozaryski,
1948) and resulted in maximum Neocimmerian erosional gap.
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The Albian sandstones overlie here the oyster lumachelle
which belongs to the divisum Zone of the Lower Kimmerid-
gian, To the NW and SE the Jurassic section gradually
becomes to be more complete (Fig. 4). The contact of Lower
Kimmeridgian oolites and Albian sandstones observed in
Zawada in southern part of Tartéw Graben (A. Euniewski,

1923; W. Pozaryski, 1948) is distinctly of a tectonic nature (J.
Samsonowicz, 1932).
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OKSFORD I KIMERYD POE.NOCNO-WSCHODNIEGO OBRZEZENIA GOR SWIETOKRZYSKICH

Streszczenie

Opracowanie przedstawia synteze lito- i biostratygrafii utworéw gémo-
jurajskich péinocno-wschodniego obrzezenia Gér Swietokrzyskich (fig. 1),
odslaniajgcych si¢ migdzy Dobrutem i Wierzbica, w okolicach Ifzy, w dolinie
Kamiennej od Przepadci, przez Baltéw po Skarbke oraz nad Wisla w Zawi-
choscie i Rachowie. Na podstawie 76 profili z odslonigc i otworéw wiertni-
czych (fig. 2) wyrézniono 13 nieformalnych jednostek stratygraficznych.
Obejmuja one zar6wno osady dolnego i nizszej czgsci srodkowego oksfordu
(fig. 3), wyksztalcone w facji gabkowej i mikrytowej otwartego szelfu, jak i
utwory plytkowodnej facji platformy weglanowej, tworzone od przelomu
pozioméw transversarium i bifurcatus, a wyksztalcone poczatkowo jako

wapienie biogeniczne z koralami, a nast¢pnic wapienie onkolitowe, oolitowe
oraz laminity i wreszcie (od poziomu divistm) — muszlowce ostrygowe i
margle. Na podstawie kolekcji amonitéw obejmujgcej 94 okazy udokumen-
towano nastgpujace poziomy amonitowe: mariae, cordatum, plicatilis, trans-
versarium, bifurcatus, planula, hypselocyclum oraz divisum (fig. 3). W
wyniku neokimeryjskiego $cigcia erozyjnego utwory neokomu lub albu
kontaktuja zréznymi ogniwami gémej jury (fig. 4). Najglebiej neokimeryjska
erozja siggnela w rejonie Ozarowa, gdzie piaskowce albu kontaktuja bezpo-
$rednio z muszlowcami ostrygowymi poziomu divisum.
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EXPLANATIONS OF PLATES

PLATE |

Fig. 1. ldoceras (Subnebrodites) sp.
Ammonite locality 11, exposure 22-Bfaziny, planula Zone
Fig. 2. Microbiplices microbiplex (Quenstedt)
Ammonite locality 9, exposure 48-Baltéw, bimammatum Zone
Figs. 3, 4. Ataxioceras (Ataxioceras) hypselocyclum hypselocyclum (Fontan-
nes)
Ammonite locality 17, exposure 12-Wierzbica, divisum Zone
Fig. 5. Rasenia (Eurasenia) cf. vernacula Schneid

Ammonite locality 13, exposure Marylin-Sniadkéw, planula or platy-
nota Zone

Fig. 6. Garnierisphinctes semigarnieri (Geyer)
Ammonite locality 17, exposure 12-Wierzbica, divisum Zone
Fig. 7. Taramelliceras (Strebliticeras) externnodosum (Dorn)
Ammonite locality 7, exposure 60-Stoki, bifurcatus Zone

PLATE Il

Fig. 1. Perisphinctes (Perisphinctes) cf. panthieri Enay
Ammonite locality 8, exposure 52-Zarzecze, bifurcatus Zone, x 0.32

Fig. 2. Rasenia (Pachypictonia) sp.

Ammonite locality 15, exposure 68-Ozaréw, hypselocyclum Zone, x
0.32

Fig. 3. Orthosphinctes (Pseudorthosphinctes) sp.

Ammonite locality 12, exposure 66-Sachalin-Stréza, bimammatum or
planula Zone, x 0,32

Fig. 4. Crussoliceras atavum (Schneid)
Ammonite locality 17, exposure 12-Wierzbica, divisum Zone, x 0.63

Fig. 5. Perisphinctes (Dichotomoceras) bifurcatoides Enay
Ammonite locality 10a, exposure Lipniki, bifurcatus Zone, x 0.63

All photos taken by S. Kolanowski
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