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Lower to Middle Oxfordian sponges of the Polish Jura

ABSTRACT: Sponges predominate in the benthic fauna of the Oxfordian Jasna
Goéra Beds (cordatum and plicatilis Zones) of the Polish Jura, south Central
Poland, making part of the European Upper Jurassic sponge megafacies. The
Jasna Géra Beds comprise sponges mostly in bedded limestones, while bioherms
occur but occasionally. The analysed assemblage includes 12 species of the
Lithistida, 16 species of the Hyalospongea, and also non-lithistid demosponges
represented by isolated spicules. The assemblage differs from that one found
in the White Jurassic a of Swabia and Franconia, a facies equivalent of the
Jasna Goéra Beds, as the former is dominated by the Lithistida, while the latter
by the Hyalospongea. The investigated sponges inhabited a deeper-shelf environ-
ment, not shallower than 150—200 m; they seem to have been slightly implanted
in the soft bottom sediment. The sponge assemblage is species diverse in marly
beds, but highly dominated by a single species in limestones. Sponge bioherms
developed mostly at local slopes of the bottom, due to an improved water
circulation.

The systematic part of the paper includes descriptions of 28 species, those
represented by the material sufficiently rich to permit a departure from the
pre-existing oversplitted taxonomy and a recognition of their proper taxonomic

position.

INTRODUCTION

This paper presents the investigation of sponges from the Oxfordian
Jasna Gora Beds of the Polish Jura, well exposed in the quarries at
Zalas, Nowa Krystyna, Wysoka, Ogrodzieniec, and Wrzosowa (Text-
-fig. 1).

In the Oxfordian of the Polish Jura sponges are by no means
confined to the Jasna Goéra Beds; they occur also in other facies com-~
plexes of that stage (Text-fig. 2) and in fact, they have been widely
known since over a century. Zittel (1876, p. 196; 1877, p. 41; 1878)
gave general characteristics of the sponges of the Polish White Jurassic.
Siemiradzki (1913) described several siliceous and calcareous sponges,
mostly from the Middle to Upper Oxfordian but also from the Jasna
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Gora Beds as well as from the Callovian and Kimmeridgian. Fibich
(1973) investigated the Hyalospongea from the Jasna Goéra Beds in
the vicinity of Czestochowa. Hurcewicz (1975) studied calcareous sponges
of the Polish Jura, mostly the Upper Oxfordian ones. Moczydlowska
& Paruch-Kulczycka (1978) analysed sponge spicules found in the Jasna
Géra Beds at Wrzosowa. Finally, the present author (Trammer 1979,
1981) discussed some palecbiologic problems exemplified by selected
sponge species from the Jasna Gora Beds.
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CHARACTERISTICS OF THE JASNA GORA BEDS

LITHOLOGY AND AGE

The Jasna Go6ra Beds (cf. Bukowski 1887, Roézycki 1953, Malinowska 1963)
include mutually interbedded micritic limestones, marly limestones, and marls
(Text-fig. 3; Pl 1, Figs 1—2), with minor intercalations of nodular limestones
and clays. The rocks are grey to yellow-grey in color, except for the southern
part of the study area where red and green rocks do also occur (bed 1 at Zalas,
and beds 9 and 17 at Nowa Krystyna, respectively). The red limestone bed of

Fig. 1
Exposures of the Jasna Goéra Beds
within the oc.urr.n.. zon. (hachured)
of Upper Jurassic deposits in the
Polish Jura; inset shows position of
the area in Poland
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Zalas is somewhat nodular in structure, packed with whole, corroded ammonite
shells; it closely resembles the “ammonitico rosso” facies of the Tethyan Jurassic.

Limestone and marly beds vary in thickness among the particular exposures
in the investigated area (Text-fig. 3). The limestone beds are thicker than the
marly ones in Wrzosowa section, while the opposite holds true at Zalas.

In addition to bedded rocks, the Jasna Goéra Beds comprise also a few small
bioherms. Two bioherms were reported by Roéiycki (1953, p. 53) from a lost
exposure at Mt. Jasna Goéra at Czestochowa; another bioherm has been recorded
by Tarkowski (1978) and Matyja & Tarkowski (1981) at Zalas. The latter bioherm
(Text-fig. 4; Pl. 1, Fig. 2 and Pl 2, Figs 1—2), described in more detail in
a separate chapter, is built up by a mass occurrence of bodily preserved sponges
surrounded with marly matter. The bicherm grades laterally into bedded lime-
stones (Text-fig. 4) including a few beds of sparite detritic limestones forming
the “talus”. The detritic limestones, the only ones in the investigated area,
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Fig. 2. Lithologic units of the Oxfordian in the Polish Jura, to show the range of
the sponge-bearing units (marked by a schematic section of a sponge; see item
9 in explanations); position of the Jasna Goéra Beds is indicated with a black arrow
(at right)

1 detrital limestones, 2 non-detrital grained limestones, 3 algal-sponge massive limestones
(within the Jasna Géra Beds, the sponge bicherms composed of bodily preserved sponges
in marly matrix) 4 chalky limestones, 5 sponge-tuberolithic limestones, 6 friable micritic
limestones, 7 micritic limestones, 8 marls and marly limestones, 9 idealized sponge, to denote
the sponge-bearing lithologic units

The boundary between the Middle and Upper Oxfordian is drawn between the
bifurcatus and bimammatum zones, according to Kutek, Matyja & Wierzbowski
(1973); other stratigraphic boundaries are taken after Camlou, Enay & Tintant (1971)
The scheme is drawn on the basis of data presented by Kutek & al. (1977), and by Dr.
B. A. Matyja (personal commumcatwn)
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consist of ‘densely packed rounded ecalcareous intraclasts’ comprising numerous
spicules and larger skeletal elements of sponges  (Pl. 2, Fig. 3). ’

The Jasna  Gora Beds overlie the Callovian; they represent the ‘lowermost
part of the Oxfordian in the study area (Text-fig. 2). At Zalas they comprise
ammonites indicative of the cordatum Zone {(Lower Oxfordian) and the lower
part of the plicatilis Zone of the Middle Oxfordian (Matyja & Tarkowski 1981).
They were previously attributed entirely to the cordatum Zone (see e.g. Arkell
1856, p. 479) but recent studies necessitated a reconsideration (Dr. B. A. Matyja,
personal communication).

The lower part of the Jasna Goéra Beds, that one representative of  the
cordatum Zone, decreases  in thickness southwards (Text-fig. 3). It amounts to
more than 3 m in thickness at Wrzosowa, but only 0.5 m at Zalas. :

FAUNA

Bedded rocks of the Jasna Go6ra Beds comprise benthic organisms such as
siliceous sponges, brachiopods, gastropods, bivalves, and echinoids, as well as
nektic or nektobenthic ammonites and belemnites (see Bukowski 1837, Rdzycki
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Fig. 3. Investigated sections of the Jasna Gora Beds (cf. Text-fig. 1)

1 stromatolite, 2 micritic limestones, 3 micritic, nodular limestones, 4 marls and marly
limestones, 5 marls and marly limestones yielding micritic nodules
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1 — Section exposed in the quarry at Ogrodzieniec: Jasna Gora Beds (@t the o
trwmr) overlain by thiek-bedded gray limestones

2 — Jasha Goéra Beds exposed at Zalas: visible is the contaet between the bedded
limestones and the biohermm (at lédit)
Both photos taken by Dr. B. Matyja



ACTA GEOLOGICA POLONICA, VOL. 32 J. TRAMIMER. PL. 2

1—2 — Part of the bioherm at Zalas: visible are bodily preserved sponges em-
bedded in matly matrix

3 — Detrital Jimestone composed of rounded intraclasts containing the sponge
spicules; takem X55; "“talus”™ of the biohermm exposed at Zalas (ef. Text-fiig. 4)
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Fig. 4. The sponge bioherm expcsed at Zalas
I Callovian sandy limestones, 2 interbedded limestones and marls, locally also detrital
limestones (Oxfordian cordatum and plicatilis zones), 3 bioherm composed of bodily pre-
served sponges in marly matrix (plicatilis Zone), 4 sponges

i833). There are also isolated asteroid plates. Some sponges bear epizoans, mostly
serpulids and bryozoans and a trace fossil (Pl 11, Fig. 9) attributed by Fuchs
(1935) and Wagenplast (1972) to Terebella Linnaeus, 1767. Foraminifers Tolypam-
mina and Thurammina occur rather commonly; they seem to have inhabited
sponges (cf. Wagenplast 1972, KaZmierczak 1973).
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Fig. 5. Macrofaunal distribution in some beds of the Nowa Krystyna section, based
on numbers of individuals (in per cents)

Upper chart presents distribution of all the recognized fossils, lower chart does
it for the benthos
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When the whole faunal assemblage is considered, the ammonites predominate.
For instance, they account for 25 to 80% of the total number of macrofossils
collected from various beds of the section Nowa Krystyna (Text-fig. 5). The
ammonites are representative of the families Cardioceratidae, Perisphinctidae,
Aspidoceratidae, Haplocerataceae, Phylloceratidae, and Lytoceratidae (Matyja &
Gizejewska 1979). In the northern part of the investigated area (Czestochowa
region; see Text-fig. 1) the first four groups account for some 98% of the total
number of ammonite specimens, each of these groups contributing equally. The
share of the Haplocerataceae, however, considerably increase in the south (Zalas)
where this group accounts for some 50% of the total number of ammonites. This
is at the expense of aspidoceratids, whereas the perisphinctids and cardioceratids
maintain their share (for details see Matyja & Gizejewska 1979).

The second dominant group in the whole faunal assemblage of the Jasna
Gora Beds are sponges, accounting for 12 to 64%s of the macrofossils collected
in various beds at Nowa Krystyna. Brachiopods rank the third (9 to 23%s). All
other organic groups occur in subordinate numbers (Text-fig. 5).

The benthic assemblage, however, is by far dominated by sponges which
represent 42 to 86% of the benthic macrofossils found in various beds at Nowa
Krystyna (Text-fig. 5). In the Zalas bicherm their share is even greater, as the
faunal assemblage consist almost exclusively of sponges.

JASNA GORA BEDS AND THE EUROPEAN SPONGE MEGAFACIES

Sedimentary rocks rich in sponges, either in bioherms, or within
bedded complexes (sponge megafacies of Matyja 1976) occur in a spe-
cified paleogeographic position in the European Upper Jurassic (Hiller
1964, Fig. 37; Holder 1964, p. 258; Matyja 1976; Gwinner 1976; Sapunov
& Ziegler 1976, pp. 8—9; Wiedenmayer 1980, p. 79). This megafacies
makes up a relatively narrow belt ranging from Spain across France,
Switzerland, West Germany, Poland, and up to the Dobruja in Rumania
(Text-fig. 6). The facies grades southwards into deeper-water Tethyan
facies (e.g. it contacts directly the ammonitico rosso in Spain; Behmel
1970), while it interfingers with shallow-water facies in the north. Thus,
it represents deposits of the Tethyan deeper-shelf.

The sponge megafacies begins at variable time in various places.
In Swabia, Franconia, and Switzerland this facies appears but in the
transversarium Zone (Gygi 19691, Ziegler 1977), much later than in
the Jasna Goéra Beds. The oldest Oxfordian sponges of Dobruja come
from the transversarium Zone, as well (Barbulescu 1974, Fig. 19). In
turn, sponges seem to appear already in the cordatum Zone in Spain
(Behmel 1970), but they are rather poorely known therein. This con-

1 The present author follows Cariou, Enay & Tintant’s (1971) concept of the
transversarium Zone, whereas Gygi (1969, Tab. 9) considered it to be the upper-
most subzone of the plicatilis Zone.
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tributes to the significance of the sponges of the Jasna Gora Beds, as
this is the oldest known representative of the European Upper Jurassic
sponge megafacies. '

Fig. 6. Paleogeographic posittion of the Upper Jurassic sponge facies in Europe

1 shallow-water desposits, 2 probable extent of the sponge facies, 3 recognized range of the
sponges facies, 4 Tethyan deposits

Rectagled is the investigated area (cf. Text-fig. 1); taken after Matyja (1976), slightly modi-
fied

SPONGES OF THE JASNA GORA BEDS

METHODS OF INVESTIGATION

Sponges were collected bed-by-bed in the five investigated exposures (Text-
-figs 1 and 3). To obtain compatible data, an area 1 m2 was designated at the
top of each hed and the whole thickness of the bed was searched for sponges

within these limits. In addition, sponges from rock debris have also been collected
(Text-fig. 7).

PRESERVATION STATE

All the sponge skeletons found at Nowa Krystyna and Ogrodzieniec have
been calcified and hence, they could be examined only in thin sections or etched
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with a weak acid. Several sponge skeletons preserved in their original, silicecus
form have been found in the remaining three exposures. Well preserved silicecus
spicules occur in some 20, 25, and 34% of the total number of sponges found
at Zalas, Wysoka, and Wrzosowa, respectively.

GENERAL CHARACTERISTICS

Totally, 28 sponge species have been recorded in the Jasna Gora
Beds (Text-fig. 7). Out of these, 12 species are representative of the
order Lithistida (class Demospongea), while the remaining 16 species
_ belong to the class Hyalospongea. Numerically, however, the Lithistida
are dominant, as they account for 96% of the total number of collected
sponge specimens. This is consistent with the data provided by Moczy-
diowska & Paruch-Kulczycka (1978) who found the overwhelming
predominance of desms, typical of the Lithistida, and only minor
amounts of other sponge spicules in the Jasna Goéra Beds at Wrzosowa.

Out of the recorded 28 sponge species, only a few ones have
a significant share in the assemblage. Seven most abundant species
{Cnemidiastrum stellatum, C. rimulosum, Pletychoria schlotheimi, Hya-
lotragos patella, H. pezizoides, Reiswigia ramosa, and Cylindrophyma
milleporata) account for 93%s of the -total number of specimens (Text-
-fig. 7).

The taxonomic and numerical composition of the sponge assemblage
is variable among the exposures. In general, sponges are much less
common at. Ogrodzieniec than in the other exposures (Text-fig. 7).
The newly recognized (Trammer 1979) form Reiswigia ramosa is very
common in the southern and central part of the investigated area (Zalas,
Nowa Krystyna, Ogrodzieniec), but it is very rare in the north (Wrzo-
sowa). The species Cylindrophyma milleporate also decreases in abun-
dance northwards, while the opposite holds true for Hyalotragos patella.
The latter is not only much more abundant at Wrzosowa than in the
south, but also its small individuals are accompanied by very large
ones at Wrzosowa which is not the case in the south.

The bioherm of Zalas comprises the same sponge species as the
surrounding bedded rocks do, but the sponge density is a few to a dozen
or more times higher in the bioherm (Text-fig. 7). Furthermore, the
biocherm is dominated by Cremidiastrum rimulosum and Reiswigia ra-
mese which occur in minor amounts in the surrounding bedded rocks
(Text-fig. 7).

The sponge assemblage of the Jasna Goéra Beds probably included
some non-lithistid (soft) demosponges in addition to the Lithistida and
Hyalospongea. This is indicated by the occurrence of monaxons, tetra-
Xons (triaenes), and asters (Text-fig. 8) in addition to desms and tria-
Xons in the spicule assemblage from Wrzosowa (cf. Moczydlowska &
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Paruch-Kulczycka 1978). The occurrence of criccorhabd spicules (Text-
-fig.” 8h) 'is suggestive of some representatives of the order Hadromerida
Topsent, 1898, of the subclass Tetractinimorpha Lévi, 1973 (see Wieden-
mayer 1980, p. 72). The remainder of the recorded monaxons (Text-fig.
8a——g) are less diagnostic because most of them occur in lithistid as
well as in soft demosponges (cf. Lévi 1973, Hartman 1980). The triaenes
and asters (Text-fig. 8i—o and u—y) may represent some forms of the

Fig. 8. Sponge spicules obtained from limestones of the Wrzosowa section

a — oxea, X16; b — style, X16; ¢ — megastyle, X10; d — amphioxe, X70; ¢ —
strongyle, X30; £ — amphistrongyle, X70; g — ophirhabd, X30; h — criccorhabd,
X100; i — anadiaene, X16; j — plagiotriaene, X30; k — orthotriaene, X10; I —
rrotriaene, X15; m — anatriaene, X10; n — prostylotriaene, X15; o — prodicho-

triaene, X30; p — oxypentacine, X30; r — echinohexactine, X70; s — anatetraene,
X15; t — oxyhexactine, X16; u — sphaeraster, X100; w — sterraster, X100;
y — “rhax” (=corroded aster of Riitzler & Macintyre, 1978), X 100; z — rhizoclone,
50

Drawn from photographs presented by Moczydlowska & Paruch-Kulczycka (1978)
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Distribution and frequency of sponges in the investigated sections (number of beds the same as in Text-fig. 3; B—bioherm, W—waste)
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order Astrophorida Sollas, 1888 (= Choristida), of the subclass Tetra-
ctinimorpha (see Lévi 1973, Bergquist 1978, Hartman 1980). Some
lithistids may in fact comprise triaenes und asters in addition to desms.
However, the Lithistida are represented in the Jasna Géra Beds almost
exclusively by the Rhizomorina; whereas the extant rhizoclonid sponges
have either no triaenes at all, or (e.g. the genus Corallistes) they have
triaenes with long clads (Rauff 1893, Zittel 1878, Lévi 1973), different
from those with very short clads found at Wrzosowa.

REGIONAL COMPARISONS OF THE SPONGE MEGAFACIES

SWABIA AND FRANCONIA

When the Jasna Goéra Beds, typical of the White Jurassic, accumula-
ted in the Polish Jura, sandy glauconitic marls typical of the Brown
Jurassic still deposited in Swabia and Franconia (see e.g. Zeiss 1955;
Nitzopoulos 1974; Ziegler 1977, Fig. 3). The latter rocks are devoid of
sponges, The calcareous-marly sedimentation started in that area in
the transversarium Zone. Since that time up to the end of the bimam-

mainly in bedded rocks MODE OF SPONGES OCCURRENCE mainly in bioherms
very rare ALGAL CRUSTS ON SPONGES very abundant
28 TOTAL NUMBER OF SPECIES 51
4 NUMBER OF SPECIES IN COMMON 14
12 NUMBER OF DEMOSPONGEA SPECIES LA
e NUMBER OF HYALOSPONGEA SPECIES 40
dominant (96%) ABUNDANCE OF DEMONSPONGEA subordinate (5%

subordinate (4%) ABUNDANCE OF .HYALOSPONGEA dominant (95%)

Fig. 9. Stratigraphic position of the oldest members of the White Jurassic in Poland

(= Jasna Goéra Beds) and in southern Germany (= White Jurassic «), including
short chracteristics of the sponge assemblages



