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ABSTRACT: Sponges predominate in the benthic fauna of the Oxfordian Jasna 
Góra Beds (cordatum and plicatilis Zones) of the Pol i sh Jura, south Central 
Poland, making part of the European Upper Jurassic sponge megafacies . The 
Jasna Góra Beds comprise sponges most ly in bedded l imestones , w h i l e b ioherms 
occur but occasionally. The analysed assemblage includes 12 species of the 
Lithistida, 16 species of the Hyalospongea, and also non- l i th is t id demosponges 
represented by isolated spicules. T h e assemblage dif fers f r o m that one found 
in the White Jurassic a of Swabia and Franconia, a fac ies equivalent of the 
Jasna Góra Beds, as the former is dominated by the Lithistida, w h i l e the latter 
b y the Hyalospongea. The invest igated sponges inhabited a deeper-shelf environ-
ment, not shal lower than 150—200 m; they s e e m to h a v e been s l ight ly implanted 
in the sof t bot tom sediment . T h e sponge assemblage is species d iverse in marly 
beds, bu t highly dominated b y a s ingle species in l imestones . Sponge bioherms 
developed most ly at local s lopes of the bottom, due to a n improved w a t e r 

circulation. 
The sys temat ic part of the paper includes descriptions of 28 species, those 

represented b y the materia l su f f i c i ent ly rich to permit a departure f r o m the 
pre-exis t ing overspl i t ted t a x o n o m y and a recognit ion of their proper taxonomic 

posit ion. 

INTRODUCTION 

This paper presents the investigation of sponges from the Oxfordian 
Jasna Góra 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 Góra 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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Góra Beds as well as from the Callovian and Kimmeridgian. Fibich 
(1973) investigated the Hyalospongea from the Jasna Góra Beds in 
the vicinity of Częstochowa. Hurcewicz (1975) studied calcareous sponges 
of the Polish Jura, mostly the Upper Oxfordian ones. Moczydłowska 
& Paruch-Kulczycka (1978) analysed sponge spicules found in the Jasna 
Góra Beds at Wrzosowa. Finally; the present author (Trammer 1979, 
1981) discussed some paleobiologie problems exemplified by selected 
sponge species from the Jasna Góra Beds. 
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L ITHOLOGY AND AGE 

The J a s n a Góra Beds (cf. Bukowsk i 1887, Różycki 1953, Mal inowska 1963) 
include m u t u a l l y in t e rbedded micr i t ic l imestones, m a r l y l imestones, a n d m a r l s 
(Text-fig. 3; PL 1, Figs 1—2), w i t h minor in te rca la t ions of n o d u l a r l imestones 
and clays. The rocks a r e g rey to ye l low-grey in color, except fo r t he sou the rn 
p a r t of t he s tudy a rea w h e r e red a n d g reen rocks do also occur (bed 1 a t Zalas, 
and beds 9 and 17 a t Nowa Krys tyna , respect ively) . The r ed l imes tone bed of 

C H A R A C T E R I S T I C S O F THE J A S N A GÓRA BEDS 

Exposu res of t h e J a s n a Góra Beds 
w i t h i n t h e occur rence zone (hachuredj 
of U p p e r J u r a s s i c deposits in t h e 
Pol i sh J u r a ; i n se t shoiws posi t ion of 
t h e a r e a in P o l a n d 

Fig. 1 

0 50km 
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Zalas is s o m e w h a t n o d u l a r in s t ruc tu re , packed w i t h whole, cor roded a m m o n i t e 
shells; it closely resembles t he "ammoni t i co rosso" facies of the T e t h y a n Jurass ic . 

L imes tone a n d m a r l y beds v a r y in th ickness a m o n g the pa r t i cu l a r exposures 
in t he inves t iga ted a r ea (Text-f ig. 3). The l imes tone beds a r e th icke r t h a n the 
m a r l y ones in Wrzosowa section, wh i l e the opposi te holds t r u e a t Zalas . 

In addi t ion to bedded rocks, the J a s n a Góra Beds comprise also a f e w smal l 
b ioherms. T w o b ioherms w e r e r epo r t ed by Różycki (1953, p. 53) f r o m a lost 
exposure a t Mt. J a s n a Góra a t Częs tochowa; a n o t h e r b iohe rm has been recorded 
by T a r k o w s k i (1978) a n d M a t y j a & T a r k o w s k i (1981) a t Zalas . The l a t t e r b ioherm 
(Text-f ig. 4; PI. 1, Fig. 2 a n d PI. 2, Figs 1—2), descr ibed in more detai l in 
a s epa ra t e chap te r , is bui l t u p by a mass occur rence of bodily p re se rved sponges 
s u r r o u n d e d w i t h m a r l y ma t t e r . The b ioherm grades l a te ra l ly into bedded l ime-
stones (Text-f ig. 4) inc luding a f e w beds of spa r i t e detr i t ic l imestones f o r m i n g 
the " ta lus" . The detr i t ic l imestones, t he only ones in the inves t iga ted area , 

Fig. 2. Dithologic uni t s of t he O x f o r d i a n in t he Pol ish J u r a , t o show the r a n g e of 
t he spange-beairing uni t s (marked by a schemat ic sect ion of a sponge; see i tem 
9 in explanat ions) ; posi t ion of t h e J a s n a Góra Beds is ind ica ted wiith a b lack a r r o w 
(at right) 
1 detr i ta l l imes tones , 2 n o n - d e t r i t a l gra ined l i m e s t o n e s , 3 a l g a l - s p o n g e m a s s i v e l i m e s t o n e s 
(w i th in the Jasna Góra Bed®, t h e s p o n g e b i o h e r m s c o m p o s e d of b o d i l y p r e s e r v e d s p o n g e s 
in m a r l y m a t r i x ) 4 c h a l k y l imes tones , 5 s p o n g e - t u b e r o l i t h i c l i m e s t o n e s , 6 f r iab le micr i t i c 
l imes tones , 7 micr i t i c l i m e s t o n e s , 8 mar l s and m a r l y l i m e s t o n e s , 9 idea l i zed sponge , to denote 
the s p o n g e - b e a r i n g l i tho log ic u n i t s 

The bounda ry b e t w e e n the Middle a n d Uppe r O x f o r d i a n is d r a w n be tween the 
bifurcatus and bimammatum zones, accardimg to Ku tek , M a t y j a & Wierzbowski 
(1973); other s t r a t ig raph ic bounda r i e s a r e token after Cairiou, E n a y & T in tan t (1971) 
The s c h e m e is d r a w n o n t h e bas is of da ta p r e s e n t e d b y K u t e k & a l . <1977), and by Dr. 
B. A. Maty ja (personal communication) 
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consist of densely packed rounded ca lcareous in t rac las t s compris ing n u m e r o u s 
spicules and la rger skele ta l e lements of sponges (PI. 2, Fig. 3). 

The J a s n a Góra Beds overl ie t he Cal lovian; t h e y r ep resen t t he lowermost 
par t of t he O x f o r d i a n in the s tudy a r ea (Text- f ig . 2). At Zalas they comprise 
ammoni tes indica t ive of t h e eordatum Zone (Lower Oxford ian) a n d the lower 
pant of t h e plicatiiis Zone of the Middle O x f o r d i a n (Maty ja & T a r k o w s k i 1981). 
They w e r e prev ious ly a t t r i b u t e d en t i re ly t o the eordatum Zone (see e.g. Arke l l 
1956, p. 479) bu t r ecen t s tudies necess i ta ted a recons idera t ion (Dr. B. A. M a t y j a , 
personal communication). 

The lower p a r t of the J a s n a Góra Beds, t h a t one r ep resen ta t ive of the 
eordatum Zone, decreases in th ickness s o u t h w a r d s (Text-f ig . 3). I t a m o u n t s to 
m a r e t h a n 3 m in th ickness a t Wrzosowa, bu t only 0.5 m at Zalas. 

F A U N A 

Bedded rocks of t h e J a s n a Góra Beds comprise benth ic organisms such as 
siliceous sponges, brachiopods , gas t ropods, b ivalves , a n d eehitioids, as we l l as 
nekt ic or nek toben th ic ammoni t e s and be lemni tes (see Bukowsk i 1837, Różycki 

Wysoka 

Fig. 3. Inves t iga ted sect ions of t he J a s n a Góra Beds (cf. Tex t - f ig . 1) 
I stromatolite, 2 micritic limestones, 3 micritic, nodulai limestones, i marls and marly 
limestones, s marls and marly limestones yielding micritic nodules 
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1 — Section exposed in the q u a r r y a t Ogrodzieniec: J a s n a Góra Beds (at the bo-
ttom) overlain by th ick-bedded gray l imestones 

2 — Jasna Góra Beds exposed a t Zalas : visible is the contact be tween the bedded 
l imestones and the b ioherm (at left) 

B o t h p h o t o s t a k e n b y Dr. B. M a t y j a 
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1—2 — P a r t of the b iohe rm at Zalas : visible a re bodily p rese rved sponges em-
bedded in mar ly m a t r i x 

3 — Det r i t a l l imestone composed of rounded in t rac las t s conta in ing the sponge 
spicules; t aken X5; " t a l u s " of the b ioherm exposed a t Zalas (cf. Text-f ig . 4) 
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Fig. 4. The sponge b iohe rm exposed a t Za las 
I Cal lovian sandy l imestones , 2 in terbedded l imes tones a n d marls, loca l ly also detrital 
l imes tones (Oxfordian eordatum. and plicatilis zones), 3 b ioherm composed of bodi ly pre-
served sponges in marly matr ix (plicatilis Zone), 4 sponges 

1953). The re a re also isolated as tero id plates . Some sponges bea r epizoans, most ly 
serpul ids amd bryozoans a n d a t r a c e fossi l (PI. 11, Fig. 9) a t t r i bu t ed by Fuchs 
(1935) and Wagenplas t (1972) to Terebella L innaeus , 1767. F o r a m i n i f e r s Tolypam-
mina and Thurammina occur r a t h e r commonly ; they seem to have inhabi ted 
sponges (cf. Wagenp la s t 1972, Kaźmie rczak 1973). 

BED • 6 7 8 9 12 13 14 16 
SPONGES 12.5 42.4 10.9 18.6 37.1 26.6 64.6 17.4 

BRACHIOPODS 10.4 92 6.2 22.8 22.4 11.3 8.8 12.1 

GASTROPODS 0.3 0.9 1.3 

BIVALVES 3.0 2.2 26 0.8 

BELEMNITES 2.1 3.0 1.5 7.7 G.G OS 

A M M O N I T E S 75.0 42.4 80.8 48.7 36.1 61.3 25.3 69.7 

ECHINOIDS 03 

SPONGES 54.5 77.7 61,7 42.8 58.9 68.8 86.4 59C 

BRACHIOPODS 45.5 16.7 35.3 52.4 35.6 29.1 11.9 41.0 

GASTROPODS 1.5 1.4 1.7 

BIVALVES 5.6 4.8 4.1 2.1 

ECHINOIDS 1.5 

Fig. 5. M a c r o f a u n a l d is t r ibut ion in some beds of t he Nowa K r y s t y n a section, based 
on n u m b e r s of indiv iduals (in pe r cents) 
Uppe r cha r t p resen t s d i s t r ibu t ion of all t he recognized fossils, lower char t does 
it fo r the ben thos 
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When the w h o l e f a u n a ! a s semblage is considered, the ammoni t e s p redomina te . 
For ins tance , t hey account for 25 to 80°/o of t he to ta l n u m b e r of macrofoss i l s 
collected f r o m var ious beds of t he sect ion Nowa K r y s t y n a (Text-f ig. 5). The 
ammoni t e s a r e r ep re sen t a t i ve of t he fami l i e s Card iocera t idae , Per i sphinc t idae , 
Aspidocera t idae , Haplocera taceae , Phyl locera t idae , a n d Ly toce ra t idae (Maty ja & 
Giże jewska 1979). I n the n o r t h e r n p a r t of the inves t iga ted a rea (Częstochowa 
region; see Tex t - f ig . 1) t he f i r s t f o u r g roups account for some 98"/o of t he to ta l 
n u m b e r of a m m o n i t e specimens, each of these groups con t r ibu t ing equal ly . The 
share of the Haplocera taceae , however , cons iderably increase i n t h e south (Zalas) 
w h e r e th is g roup accounts fo r some 50% of t h e to ta l n u m b e r of ammoni tes . This 
is at the expense of aspidocerat ids , w h e r e a s t he per i sph inc t ids a n d ca rd iocera t ids 
m a i n t a i n the i r s h a r e (for detai ls see M a t y j a & Giże jewska 1979). 

The second d o m i n a n t group in t h e whole f a u n a l assemblage of t h e J a s n a 
Góra Beds a r e sponges, account ing fo r 12 t o 64®/» of the macrofoss i l s collected 
in var ious beds a t N o w a Krys tyna . Brachiopods r a n k the th i rd (9 to 23%>). All 
other organic groups occur in subord ina te n u m b e r s (Text-f ig . 5). 

The benth ic assemblage , however , is by f a r domina ted by sponges which 
represen t 42 to 86°/o of t he ben th ic macrofoss i l s f o u n d in va r ious beds a t Nowa 
Krys tyna (Text-f ig. 5). In t h e Zalas b iohe rm tha i r sha re is even g rea te r , as the 
f a u n a l a ssemblage consist almost exc lus ive ly of sponges. 

J A S N A GÓRA BEDS AND T H E E U R O P E A N S P O N G E M E G A F A C I E S 

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 1969 1, Ziegler 1977), much later than in 
the Jasna Góra 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 eordatum Zone in Spain 
(Behmel 1970), but they are rather poorely known therein. This con-

1 The p resen t a u t h o r fo l lows Car iou , E n a y & T in tan t ' s (1971) concept of the 
transversarium Zone, w h e r e a s Gygi (1969, Tab . 9) cons idered it to be the u p p e r -
most subzo<ne of t h e plicatilis Zone. 
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tributes to the significance of the sponges of the Jasna Góra Beds, as 
this is the oldest known representative of the European Upper Jurassic 
sponge megafacies. 

Fig. 6. Pa leogeagraphic posi t t ion of t h e Uppe r Ju rass i c sponge facies in Europe 
1 s h a l l o w - w a t e r despos i t s , 2 probable e x t e n t of t h e s p o n g e fac i e s , 3 r e c o g n i z e d r a n g e of the 
s p o n g e s fac i e s , 4 T e t h y a n depos i t s 
Rec tag l ed i s the i n v e s t i g a t e d area (cf. T e x t - f i g . 1); t a k e n after M a t y j a (1976), s l i gh t ly m o d i -
f i e d 

S P O N G E S OF T H E J A S N A G O R A BEDS 

METHODS OF INVESTIGATION 

Sponges were collected bed -by -bed i n t he f ive inves t iga ted exposures (Text-
-f igs 1 a n d 3). To ob ta in compat ib le da ta , a n a rea 1 m 2 was des ignated a t the 
top of each bed a n d the whole th ickness of the bed w a s searched for sponges 
wi th in these limits. In addi t ion, sponges f r o m rock debr is have also been collected 
(Text-fig. 7). 

PRESERVATION STATE 

All the sponge skele tons f o u n d a t N a w a K r y s t y n a a n d Ogrodzieniec have 
been calcif ied and hence, t hey could be e x a m i n e d only in t h in sections or e tched 
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w i t h a w e a k acid. Severa l sponge skele tons prese t ved in the i r original , siliceous 
f o r m have been found in the r e m a i n i n g th ree exposures . Well p rese rved siliceous 
spicules occur in some 20, 25, and 34% of t he to ta l n u m b e r of sponges f o u n d 
a t Zalas, Wysoka, a n d Wrzosowa, respect ively . 

GENERAL C H A R A C T E R I S T I C S 

Totally, 28 sponge species have been recorded in the Jasna Góra 
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-
dłowska & 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 Góra 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, Plo.tychonia schlotheimi, Hya-
lotragos patella, H. pezizoides, Reiswigia ramosa, and Cylindrophyma 
milleporata) account for 93% 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 milleporata 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 
bioherm is dominated by Cnemidiastrum rimulosum and Reiswigia ra-
mosa which occur in minor amounts in the surrounding bedded rocks 
(Text-fig. 7). 

The sponge assemblage of the Jasna Góra 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. Moczydłowska & 
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Parućh-Kulczycka 1978). The occurrence of criccorhabd spicules (Text-
-fig. 8h) iś suggestive of some representatives of the order Hadromerida 
Topsent, 1898, of the subclass Tetractinimorpha Levi, 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. Levi 1973, Hartman 1980). The triaenes 
and asters (Text-fig. 8i—o and u—y) may represent some forms of the 

Fig. 8. Sponge spicules obta ined f r o m l imestones of t he Wrzosowa section 

a — oxea, X16; b — style, X16; c — megas ty le , X10; d — amphioxe , X70; e — 
strongyle, X30; f — amphistrongyile, X70; g — oph i rhabd , X30; h — criccorhabd, 
X100; i — anadiaene , X16; j — plagiot r iaene , X30; k •— or thot r iaene , X10; 1 — 
protriaene, X15; m — ana t r i aene , X10; n — pros ty lo t r i aene , X15; o — prodicho-
t r iaene, X30; p — oxypentac ine , X30; r •— echinohexac t ine , X70; s — ana te t raene , 
X15; t — oxyhexac t ine , X16; u •— sphae ras t e r , X100; w — s te r ras te r , X100; 
y — " r h a x " ( = c o r r o d e d as te r of Rutz le r & Macin tyre , 1978), X'lOO; z — rhizoclone, 
X50 

D r a w n f r o m p h o t o g r a p h s p r e s e n t e d b y M o c z y d ł o w s k a & P a r u c i i - K u l c z y c k a (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) 

L O G A L I T Y Z A L A S N.KRYSTYNA O G R O D Z I E N I E C WYSOKA WRZOSOWA 
Z O N E CORD.I P L I C A T I L I S CORD. P U C A T f L S C O R D A T U M PL C O R D A T U M PLICATIL IS C O R D A T U M 

a 13 U Is I e i 71 s i 9 Uolnlia'w is 2o|si|j4 le 
H I i I ' M ! -i '""l 11 ' ł " I • " i — 

• E D 1 II i « i l!T • I M nn i i i i i l > I I I 'I—!—ł—' . . . 
ESCISPCKGE&, MTHISHm 
R h i z o m o r i n a 
Cnemidiastrum st&llat-t-m 
Cnemidiastrum rimulosum 
Cnemidiastrum plurist^i l.it'.m 
Jer&ica sp. 
Plattjchonia schlotheiryi 
Hyalotragos patella 
Ryalotragos pezizoide." 
P. schlotheimi or H.pi' 
Leidorelia expanr.a 
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order Astrophorida Sollas, 1888 ( = Choristida), of the subclass Tetra-
ctinimorpha (see Levi 1973, Bergquist 1978, Hartman 1980). Some 
lithistids may in fact comprise triaenes and asters in addition to desms. 
However, the Lithistida are represented in the Jasna Góra 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, Levi 1973), different 
from those with very short clads found at Wrzosowa. 

R E G I O N A L C O M P A R I S O N S OF T H E S P O N G E M E G A F A C I E S 

SWABIA AND F R A N C O N I A 

When the Jasna Góra 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-
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Fig. 9. S t ra tagraphie pos i t ion of the oldest m e m b e r s of t h e Whi te Ju ra s s i c in P o l a n d 
( = J a s n a Góra Beds) a n d in sou the rn G e r m a n y ( = Whi te Ju ra s s i c a), including 

shor t chrac ter i s t ics of t h e sponge assemblages 
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