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Ab stract: Eight spe cies of ventriculitid sponges (Or der Lychniscosida Schrammen, 1903) are de scribed from the
Up per Turonian marly lime stones and Lower Coniacian marls of the Opole Trough (south ern Po land). Among
them four have not pre vi ously been noted in this area. Two spe cies, Astropegma stellata (Roemer, 1840) and
Leiostracosia robusta (Schrammen, 1902) are re ported from Turonian strata for the first time. The oc cur rence of
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IN TRO DUC TION

Lychniscosidan sponges from the Fam ily Ventriculiti-
dae Toulmin Smith, 1848, ap peared in the Late Ju ras sic
(e.g., Hérenger, 1942; Pisera, 1997), but their most in tense
ra di a tion took place dur ing the Late Cre ta ceous. At the turn
of the Cre ta ceous and the Palaeogene, most ventriculitids
be came ex tinct and only a few are noted from the Eocene
(Matteucci and Russo, 2005).

The oc cur rence of ventriculitids in the Up per Cretace-
ous de pos its of the epicontinental seas of Eu rope is restric-
ted to lime stone, white chalk, marly and opoka (si li ceous
limestone) fa cies (e.g., Schrammen, 1912; Defretin-Le-
franc, 1960). In Po land, ventriculitids are com mon es pe -
cially in the Campanian and Maastrichtian strata, ex posed in 
the Mid dle Vistula River val ley (Hurcewicz, 1968; Œwier-
czewska-G³adysz, 2006) and in the Miechów synclinorium
(Bieda, 1933; Hurcewicz, 1968). Ventriculitids oc cur also
among re de pos ited phosphatised sponge as sem blages from
the Santonian of the Kraków area (Ma³ecki, 1980; Œwier-
czewska-G³adysz, 2010) and in the Campanian white chalk
of Mielnik in east ern Po land (Olszewska-Nejbert and
Œwierczewska-G³adysz, 2011).

Si li ceous sponges, in clud ing ventriculitids, are extre-
mely abun dant in the Up per Turonian and Lower Coniacian
strata of the Opole Trough. Out side of the Opole area, Turo- 
nian and Coniacian sponges are rare in Po land; only one
ventriculitid spe cies has been noted from the Turonian of

the North Sudetic synclinorium (Scupin, 1913) and four
spe cies from the Lower Coniacian of the Kraków area
(Olszewska-Nejbert and Œwierczewska-G³adysz, 2009).

Sponges from the Opole Trough were stud ied for the
first time by F. A. Roemer (1841). Some spec i mens of spon- 
ges, col lected in this area, were il lus trated by F. Roemer
(1870) and Quenstedt (1878). Leonhard (1897), us ing his
own col lec tion, as well as the spec i mens of F. Roemer, cor -
rected the taxa that had been des ig nated ear lier and de -
scribed 15 spe cies of hexactinellid sponges, among them
five ventriculitid spe cies. Schrammen (1912) ex am ined the
tax o nomic po si tion of some spe cies, de scribed by Leonhard 
(1897). Much later, Tarkowski (1991) noted the oc cur rence
of nine hexactinellid sponges in the Up per Turonian and
Lower Coniacian suc ces sion of the Opole Trough. In that
pa per, four of them were in cluded in the Fam ily Ventriculi-
tidae.

The pres ent ac count of tax o nomic re search on sponges
from the Up per Turonian and Lower Coniacian de pos its of
the Opole Trough sup ple ments ex ist ing data on the com po -
si tion of the ventriculitid as sem blage from this area and the
strati graphic ranges of par tic u lar spe cies. Anal y sis of this
very rich ma te rial pro vides new in for ma tion about the
intraspecific vari abil ity of these poly mor phic spe cies. Their
im por tance for palaeo eco logi cal re con struc tion is also dis -
cussed.



GEO LOG I CAL SET TING

The Cre ta ceous suc ces sion of the Opole Trough (Figs
1, 2) com prises Mid dle Cenomanian to Mid dle Coniacian
de pos its (Walaszczyk, 1988, 1992; Tarkowski, 1991; Kê-
dzierski, 1995, 2008). The stra tig ra phy of the se ries was
stud ied first by F. Roemer (1870) and Leonhard (1897).
Alexandrowicz and Radwan (1973) sub di vided the Cre ta -
ceous se quence into six in for mal, lithostratigraphic units.
An inoceramid zonation was es tab lished by Walaszczyk
(1988, 1992) and cal car e ous nannofosil zones were de ter -
mined by Kêdzierski (2008).

Cenomanian glauconitic sands and sand stones are
known from bore holes and ex po sures in the north ern out -
skirts of the town of Opole. The sponge as sem blage from
the Cenomanian strata con tains lithistids (Roemer, 1870;
Leonhard, 1897; Tarkowski, 1991) and very rare hexactino- 
sidans (Leonhard, 1897).

The over ly ing, dark grey, ar gil la ceous marls (Lower
Argillaceous Marl Unit) rep re sent the Lower Turonian (My- 
tiloides ex gr. labiatus Zone). They are fol lowed by dark
marls (Lower Marl Unit), which are in cluded in the Mid dle
Turonian (Inoceramus apicalis and Inoceramus lamarcki
zones). The up per most part of the ar gil la ceous marls and the 
over ly ing marls are cur rently best ex posed in the Odra II
Quarry, lo cated in the north ern part of the town of Opole.
Fos sils are rare in both units, rep re sented mainly by terebra- 
tulids and bi valves (Walaszczyk, 1988). Sponges are ab sent 
in this part of the suc ces sion.

In the Odra II Quarry sec tion, the de pos its, over ly ing
the marls, are rep re sented by light-grey marly lime stones,
with in ter ca la tions of dark, ar gil la ceous marls (Marly Lime -
stone Unit). The lower part of the marly lime stones cor re -

sponds to the Inoceramus perplexus Zone (= I. costellatus
Zone; see Walaszczyk and Cobban, 2000), and the up per
part, to the Mytiloides scupini Zone. The marly lime stones
are rich in fos sils, i.e. hexactinellid sponges, bi valves (espe- 
cially inoceramids, see Walaszczyk, 1988; Tarkowski, 1991), 
echinoids (Olszewska-Nejbert, 2007), ammonites and less
nu mer ous nautiloids (Walaszczyk, 1988).

The Lower Marl and Marly Lime stone units were also
ex posed in the Bolko and Groszowice Quar ries (Walasz-
czyk, 1988; Tarkowski, 1991; Olszewska-Nejbert, 2007),
lo cated in the south ern part of Opole, but are pres ently not
ac ces si ble be cause of flood ing in 1997 (Fig. 1).

The up per part of the Cre ta ceous suc ces sion is ex posed
in the Folwark Quarry, lo cated about 10 km to the SW of
Opole (Fig. 1). The sec tion be gins with marly lime stones,
with in ter ca la tions of ar gil la ceous marls, be long ing to the
up per most part of the Inoceramus perplexus Zone and the
lower part of the Mytiloides scupini Zone. The over ly ing,
grey marls, with in ter ca la tions of dark grey, ar gil la ceous
marls and light grey, si li ceous marls (Up per Marl Unit), be -
long to the Mytiloides scupini and Cremnoceramus walters- 
dorfensis waltersdorfensis zones. The up per most part of the 
marls, si li ceous marls and the over ly ing, ar gil la ceous marls
(Up per Ar gil la ceous Marl Unit) cor re spond to the Cremno-
ceramus deformis erec tus and Cremnoceramus crassus cra- 
ssus + Cremnoceramus deformis deformis zones of the Lo-
wer Coniacian (Walaszczyk, 1992; Walaszczyk and Wood,
1998). The abun dant fauna is dom i nated by inoceramids
and ammonites (Walaszczyk, 1988; Tarkowski, 1991), as
well as echinoids (Olszewska-Nejbert, 2007). Hexactino-
sidan and lychniscosidan sponges are very nu mer ous in the
Marly Lime stone and Up per Marl units, whereas lithistids
are rare. Lyssacinosid sponges were noted in the Up per
Marl Unit (Œwierczewska-G³adysz and Jurkowska, in
press). Rare sponge re mains are also pres ent in the Lower
Coniacian ar gil la ceous marls, but they could not be de ter -
mined, ow ing to very poor pres er va tion.

The high est part of the suc ces sion, rep re sented by Mid -
dle Coniacian mudstones and marly clays, is known ex clu -
sively from bore holes (Radwañska, 1969).

MA TE RIAL AND METH ODS

The study ma te rial com prises 621 spec i mens. Most of
the spec i mens, housed at the Geo log i cal Lab o ra tory of the
£ódŸ Uni ver sity (col lec tion ULXXIV), were col lected by
au thor in two large quar ries of the ce ment in dus try, Odra II
and Folwark. Some of the spec i mens, used for the palaeon-
tological de scrip tion, came from scree ma te rial. A few spec -
i mens pre sented in this pa per, are the prop erty of the Geo -
log i cal Mu seum of the Pol ish Geo log i cal In sti tute, Uni ver -
sity of Wroc³aw (MGUWr). One of them came from marly
lime stones at the Bolko Quarry.

Spec i mens from the marls are strongly de formed be -
cause of com pac tion. They were crushed, as a re sult of wea- 
thering of the rocks. Ow ing to the poor state of pres er va tion, 
the num ber of spec i mens from the marls, de scribed in the
sys tem atic part, is sig nif i cantly lower than that of better pre -
served spec i mens from the marly lime stones.
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Fig. 1. A. Lo ca tion of study area on a sketch-map of Po land. B.
Sche matic, geo log i cal map of Opole Trough af ter Biernat (1960)
and Walaszczyk (1988), sim pli fied



In most sponges, the si li ceous skel e ton
has been com pletely dis solved. Voids af ter
spicules are empty (Fig. 3A) or filled with
cal cite, li mo nite or py rite (Fig. 3B). In such 
case, the nodal octahedra of lychniscs are
of ten not vis i ble. There are in stances, in
which the py rite, fill ing also the intraspicu-
lar spaces, masks the pyritized spicules; in
these cases the rec og ni tion of the skel e ton
type is im pos si ble. Si li ceous skel e tons are
spo rad i cally pre served in some spec i mens
from the marls. These are al most ex clu -
sively frag ments of the dictyonal cor tex
(Fig. 3C).

De tails of the skel e ton and voids af ter
spicules were ob served, us ing both a bin oc -
u lar mi cro scope and SEM.

VENTRICULITIDS
IN SEC TIONS STUD IED

Ventriculitid sponges have been detec-
ted in the sequence stud ied in the marly
limestones and marls of the Up per Turo-
nian and Lower Coniacian (Fig. 2). They
amount to about 90% of the col lec tion of
sponges gath ered from these beds.

In the en tire suc ces sion, the ventriculi-
tids are pre served with rhi zoids and do not
dis play any break age, re lated to post-mor -
tem trans port. Small sponges oc cur of ten in
their life po si tions. Large and wide, fun nel-
like spec i mens usu ally have the lower cy lin -
dri cal part tilted with re spect to the bed ding,
whereas the up per dis coid parts are nearly
par al lel to the bed ding. Large, cy lin dri cal or
con i cal sponges lie on one side on the bed -
ding plane. In places be tween the cy lin dri cal 
and dis coid parts, stem and rhi zoids, the
skel e tons of large sponges are fre quently
partly torn apart as a re sult of com pac tion.
Two spec i mens show traces of dam age and
later re gen er a tion of the sponge or gan ism.

Epifauna is com mon on the sponge spe- 
cimens col lected; it is rep re sented by bryo -
zoans, octocorals, serpulids, foraminifers
and small oys ters. On wide spec i mens, the
epibionts oc cur in the in ter nal side of the
cups. Par tic u larly, oys ters are rel a tively
abundant on the flat sur faces of the discoi-
dal, up per part in spec i mens of Ventriculites
chonoides (Mantell, 1815). On the nar row,
con i cal or cy lin dri cal spec i mens, the bryo -
zoans, octocorals and serpulids ap pear on
dif fer ent parts of the outer sur face, whereas
oys ters are al ways at tached to the outer sur -
face of the sponges on one side of the spec i -
men. Epibionts are not pres ent on the very
small spec i mens from marly lime stones.
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Fig. 2. Geo log i cal sec tion of Up per Turonian and Lower Coniacian de pos its from
Opole Trough with dis tri bu tion of ventriculitid spe cies; inoceramid zonation based on 
Walaszczyk (1992), Walaszczyk and Wood (1998) and Walaszczyk and Cobban
(2000); lithostratigraphic units af ter Alexandrowicz and Radwan (1973)



In the Marly Lime stone Unit, the ventriculitids are very
abun dant, though not evenly dis trib uted, in the par tic u lar
beds. In the up per most part of the Odra Quarry sec tion, 1–2
sponges were ob served on an area of 1 m2 of the bed ding

sur face (3 mea sure ments). In the up per most part of the
marly lime stones in the Folwark Quarry, 6–10 ventriculitids 
were noted per 1 m2 (5 mea sure ments). A con sid er able part
of the ventriculitid sponges, oc cur ring in this unit, are small, 
mea sur ing 10–30 mm in height. The Up per Turonian marly
lime stones con tain six ventriculitid spe cies (Fig. 2). In the
Inoceramus perplexus Zone, Leiostracosia angustata (Roe- 
mer, 1840) is very nu mer ous, es pe cially in the Odra sec tion, 
whereas Sporadoscinia alcynoides (Mantell, 1822) is rare.
V. chonoides is less abun dant in this zone than in the over ly -
ing de pos its. In turn, in the marly lime stones ex po sure of the 
Folwark sec tion, cor re spond ing to the lower part of the My-
tiloides scupini Zone, spec i mens of L. angustata are less
fre quent, whereas S. alcynoides and V. chonoides are very
abun dant. Astropegma stellata (Roemer, 1840) is quite com -
mon in the Marly Lime stone Unit in both lo cal i ties, while
Leiostracosia robusta (Schrammen, 1902) and Rhizopote-
rion cribrosum (Phillips, 1829) are very rare.

Spec i mens of V. chonoides, oc cur ring in the Marly
Limestone Unit, are mainly trum pet-shaped or nar row fun -
nel-like (Fig. 4). Four spe cies, i.e. A. stellata, L. angustata,
L. robusta and S. alcynoides are rep re sented al most ex clu -
sively by nar row con i cal to al most cy lin dri cal morphotypes
(Fig. 4). A sig nif i cantly high num ber of these spec i mens has 
one or sev eral trans verse narrowings. One nearly com plete
spec i men of R. cribrosum is also narrowconical in shape.
Other spec i mens of this spe cies from the marly lime stones
are bro ken, there fore their pre cise shapes are dif fi cult to de -
ter mine.

The abun dance of ventriculitids in the Up per Marl Unit
seems to be slightly lower than in the Marly Lime stone Unit
(mea sure ment of the num ber of sponges per a square metre
could not be done be cause of the poor qual ity of the ex po -
sure).

The tax o nomic com po si tion of the ventriculitid as sem -
blages from the lower part of the Up per Marl Unit (the up -
per most Turonian, Mytiloides scupini and Cremnoceramus
waltersdorfensis waltersdorfensis zones) is sim i lar to the
sponges from the Marly Lime stone Unit (Fig. 2). In these
de pos its, all spe cies known from the marly lime stones ex -
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Fig. 3. Dif fer ent types of ventriculitid skel e ton pres er va tion
from Up per Turonian and Lower Coniacian of Opole Trough.
A. Empty voids af ter cor tex on gastral sur face of Sporadoscinia
venosa (Roemer, 1840). B. Voids af ter dictyonal skel e ton of Ven-
triculites chonoides (Man tel, 1815) filled with cal cite (c) and py -
rite (p). C Si li ceous cor tex on der mal sur face of Coscinopora
infundibuliformis Goldfuss, 1826

Fig. 4. Per cent age con tent of nar row and wide morphotypes of
six spe cies in sam ple from Marly Lime stone Unit



cept for L. angustata, as well as ad di tion ally a Coscinopora
infundibuliformis Goldfuss, 1826 were noted. This lat ter
species is rare and rep re sented al most en tirely by wide,
trumpet-like spec i mens (Fig. 5). The most abun dant spe cies
is V. chonoides, rep re sented by very large spec i mens, with a 
dis coid, up per part. In turn, S. alcynoides and A. stellata are
less com mon. Other spe cies are rare. Most spec i mens of S.
alcynoides, A. stellata and L. robusta are wider (Fig. 5) and
larger than the spec i mens from the marly lime stones. R.
cribrosum from these beds is crushed and its shape is in de -
fin able.

In the up per part of the Up per Marl Unit (Lower Conia-
cian, Cremnoceramus deformis erec tus and Cremnocera-
mus crassus crassus + Cremnoceramus deformis deformis
zones), wide cup-shaped spec i mens of Sporadoscinia ve-
nosa (Roemer, 1840) ap pear (Figs 2, 5). V. chonoides is less 
fre quent, whereas R. cribrosum and C. infundibuliformis be -
come more abun dant in the si li ceous marls (Fig. 2). Spec i -
mens of R. cribrosum, like the spec i mens of V. chonoides, are 
very large, with a flat up per part (Fig. 5). The fre quency, size
and shapes of other spe cies in these de pos its are sim i lar to
those of sponges from the lower part of the marls (Figs 2, 5).

SYS TEM ATIC PALAE ON TOL OGY

Class HEXACTINELLIDA Schmidt, 1870
Or der LYCHNISCOSIDA Schrammen, 1903

Fam ily VENTRICULITIDAE Toulmin Smith, 1848
Ge nus Ventriculites Mantell, 1822

Type spe cies Alcyonium chonoides Mantell, 1815

Ventriculites chonoides (Mantell, 1815)
Figs 6, 7

*1815 Alcyonium chonoides – Mantell, pp. 401–407.
1822 Ventriculites radiatus – Mantell, p. 168, pl. 10–14.
1848 Ventriculites mammilaris – Toulmin Smith, pp.

213–215, pl. 13, figs 7, 14.
1848 Ventriculites decurrens – Toulmin Smith, p. 215, pl. 13,

fig. 8.
1864 Retiospongia radiata Mantell – F. A. Roemer, p. 15, pl.

6, fig. 2.
1870 Retiospongia radiata Roemer – F. Roemer, p. 302, pl.

32.
1878 Ventriculites radiatus Mantell – Quenstedt, p. 449, pl.

136, figs 24–32.
1883 Ventriculites radiatus Mantell – Hinde, p. 108.
1883 Ventriculites mammilaris Toulm. Smith – Hinde, pp.

111–112.
1883 Ventriculites decurrens Toulm. Smith – Hinde, p. 111.
1883 Ventriculites radiatus Mant. – Poèta, pp. 32–33.
1889 Ventriculites radiatus Mant. – Friè, p. 105, fig. 142.
1897 Ventriculites decurrens Toulm. Smith – Leonhard, p.

33, text-fig. 4
1889 Ventriculites glauconiticus n. sp. – Dunikowski, pp.

79–80, pl. 1, fig. 7; pl. 3, fig. 2.
1944 Ventriculites radiatus Mantell – Hérenger, p. 106, fig.

9c.
1960 Ventriculites radiatus Mantell – Defretin-Lefranc, pp.

56–58, pl. 3, figs 1–4; text-fig. 16.
1960 Ventriculites mammilaris T. Smith – Defretin-Lefranc,

p. 59, pl. 3, figs 5, 7.

1962 Ventriculites radiatus Mantell – Lagneau-Hérenger, pp.
92–93, text-pl. 14, fig. 1.

1973 Ventriculites radiatus Mantell – Pajaud, pp. 104–106,
pl. 1. fig. 3a–b; text-fig. 2

1991 Ventriculites radiatus Mantell – Tarkowski, p. 91, pl. 2,
figs 3–4.

1992 Ventriculites chonoides (Mantell, 1815) – Mehl, p. 127,
pl. 20, fig. 4.

2002 Ventriculites chonoides (Mantell) – Wood, p. 32, pl. 1,
figs 4–5.

2009 Ventriculites chonoides (Mantell) – Vodrážka et al., fig.
7e.

2009 Ventriculites chonoides (Mantell) – Vodrážka, text-fig.
1c–d.

Ma te rial: 74 spec i mens from the Odra II Quarry, 186 spec i mens
from the Folwark Quarry.
De scrip tion: These are trum pet-, fun nel- or um brella-shaped spon-
ges (Fig. 6A–G). The solid, ini tial stalks are not de vel oped or very
short, ter mi nated by thin and rel a tively short rhi zoids (Fig. 6D). The 
discoid, up per part (Fig. 6A–C, G) of the larg est spec i mens is
120–190 mm in di am e ter, whereas the lower, con i cal part is short,
up to 50 mm high (Fig. 6D–F). The wall thick ness is 2–4 mm and
up to 5 mm in the lower part of the sponges. The ca nal open ings on 
the der mal sur face are oval or round, 0.8–2 × 0.8–3 mm in size
(Fig. 6A, G). They are sit u ated in the bot toms of the fur rows, ar -
ranged in a quincunx, 12–24 per cm2. The reg u lar ar range ment of
the ca nal open ings is of ten dis turbed, es pe cially in the lower part
of the sponges, where the ca nal open ings may be smaller (0.4–0.8
mm in size) and densely dis trib uted. The ribs be tween the fur rows
are slightly to strongly con cave, 1–1.5 mm wide. The ribs and fur -
rows di vide di chot o mously. The very prom i nent ribs and deep fur -
rows oc cur usu ally on the nar row spec i mens and on the con i cal
por tion of large sponges (Fig. 6F), rarely on the discoidal part (Fig. 
6A). Some of the spec i mens have hemi spher i cal tu ber cles on the
ribs; these are 1–3 mm in di am e ter (Fig. 6B, E). They are iso lated,
but in some cases the ad ja cent tu ber cles may be linked by a high,
skel e tal band and form elon gated or ir reg u lar bulges (Fig. 7A).
The fur rows be tween the well-de vel oped tu ber cles are very deep
and nar rower than for the neigh bour ing tu ber cles. The ca nal open -
ings on the gastral sur face are round to el lip ti cal, 1.5–2 mm in size
(Figs 6C, 7B). The elon gated open ings oc cur mainly near the cen -
tre of the disc and in the con i cal por tion. They are dis trib uted in a
quincunx, 14–16 per cm2. The skel e tal bands sep a rat ing the ca nal
open ings are flat or slightly con cave, about 0.5 mm wide.
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Fig. 5. Per cent age con tent of nar row and wide morphotypes of
seven spe cies in sam ple from Up per Marl Unit
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Fig. 6. Ventriculites chonoides Mantell, 1815; scale bar equals 10 mm. A. Up per part of sponge; der mal sur face with prom i nent ribs;
Folwark Quarry, Up per Turonian, ULXXIV/F453. B. Up per part of sponge; der mal sur face with tu ber cules; Odra II Quarry, Up per
Turonian, ULXXIV/O59. C. Up per part of sponge; vis i ble gastral sur face; Folwark Quarry, Up per Turonian, ULXXIV/F630. D. Lat eral
view of al most com plete spec i men, with stalk (st) and rhi zoids (r); Folwark Quarry, Up per Turonian, ULXXIV/F451. E. Lower part of
sponge; der mal sur face with tu ber cules; Odra II Quarry, Up per Turonian, ULXXIV/O468. F. Lower part of sponge; der mal sur face with
prom i nent ribs; Folwark Quarry, Up per Turonian, ULXXIV/F825. G. Frag ment of up per part of sponge; its sup posed shape is marked
with white line; der mal sur face with flat ribs; Folwark Quarry, Up per Turonian, ULXXIV/F454



 The dictyonal skel e ton is reg u lar, mainly with square or rect an -
gu lar meshes, 0.25–0.3 × 0.25–0.4 mm in size (Fig. 7C, E, G). In
trans verse sec tion square meshes, about 0.25 mm in size, dom i nate 
(Fig. 7H). In the subdermal part, the net work is lo cally less reg u lar 
and con tains sec ond ary small lychniscs. A thick, fine-po rous
synapticular cor tex cov ers both sur faces (Fig. 7B, E). On the der -
mal sur face, thin, synapticular fil a ments (pre served only on a few
spec i mens) spread ra di ally from the tu ber cles and form bridges,
stretched over the fur rows (Fig. 7F). Straight, long ca nals run per -
pen dic u larly to the wall (Fig. 7H). In spec i mens with tu ber cles,
aporhyses ter mi nate in side the tu ber cles (Fig. 7D). A few lon gi tu -
di nal ca nals ap pear in the rhi zoids.
Re marks: V. chonoides is a very poly mor phic spe cies. In the
opin ion of Reid (1962), the morphotypes with tu ber cles were de -
scribed by some au thors as V. mammilaris (see Toulmin Smith,
1848; Hinde, 1883; Defretin-Lefranc, 1960) and spec i mens with
prom i nent ribs were as signed to V. decurrens. In the ma te rial stud -
ied, spec i mens with shal low fur rows and flat or slightly con vex
ribs (Fig. 6G), typ i cal of the form “radiatus” (see also Roemer,
1870, pl. 30, figs 5, 6), dom i nate, but the other two morphotypes

are also pres ent. So far, the tu ber cu late morphotype has not been
de scribed from the Opole Trough.
 Ac cord ing to Reid (1962), the tu ber cles oc cur on the cy lin dri -
cal, lower part of the wide sponges, but en tire, tu ber cu late spec i -
mens are known from Eng land and France (e.g., Defretin-Lefranc,
1960; Wood, 2002). The lat ter sponges are rel a tively nar row,
while in the col lec tion stud ied, the tu ber cu late spec i mens have
very dif fer ent shapes and some of them are very wide, even
discoidal (Fig. 6B).
 The bridges be tween the tu ber cles on the der mal sur face, obser-
ved in some spec i mens from the Opole area, were also noted by
Defretin-Lefranc (1960) in the strongly limonitized spec i mens, de -
scribed as V. mammilaris, from the Up per Turonian and Coniacian 
of north ern France. Ac cord ing to Defretin-Lefranc (1960), the
bridge is com posed of one very large lychnisc with curved rays. In
the opin ion of the autor, the bridge is formed by synapticular fil a -
ments.
 Ac cord ing to Toulmin Smith (1848), fur rows oc cur on the gas-
tral sur face of spec i mens from the Eng lish Chalk. The spec i mens
from the col lec tion of J. Toulmin Smith were in ves ti gated by
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Fig. 7. Ventriculites chonoides Mantell, 1815. A. Der mal sur face with tu ber cules; Folwark Quarry, Up per Turonian, ULXXIV/F608.
B. Gastral sur face with voids af ter cor tex and ca nal open ings; Folwark Quarry, Lower Coniacian, ULXXIV/F814. C. Limonitized
subgastral part of dictyonal skel e ton; Odra II Quarry, Up per Turonian, ULXXIV/O283. D. Deep fur rows (f) and ribs with tu ber cules on
der mal sur face; ter mi nal parts of aporhyses (a) vis i ble in dam aged tu ber cules; Odra II Quarry, Up per Turonian, ULXXIV/O69. E. Voids
af ter dictyonal skel e ton with lychniscs (ly) and synapticular cor tex on der mal sur face (sc); Folwark Quarry, Up per Turonian, ULXXIV/
F545. F. Limonitized synapticular fil a ments be tween tu ber cules on der mal sur face; Odra II Quarry, Up per Turonian, ULXXIV/O61. G.
Limonitized dictyonal skel e ton from cen tral part of wall with ca nals; Folwark Quarry, Up per Turonian, ULXXIV/F413. H. Trans verse
sec tion of wall; note epirhyse (e) and aporhyses (a) in dictyonal skel e ton; Folwark Quarry, Up per Turonian, ULXXIV/F424



Hinde (1883) and Reid (1962), who did not con firm the pres ence
of fur rows. How ever, fur rows are men tioned in the de scrip tion of
Defretin-Lefranc (1960). The study spec i mens do not have fur -
rows; in stead, elon gated ca nal open ings fre quently im i tate the fur -
rows on some spec i mens that were de formed by com pac tion.
Tarkowski (1991) noted V. radiatus (= V. chonoides) in a few beds 
of the Odra and Folwark sec tions (see Tarkowski, 1991, figs 8,
12). The pres ent au thor’s ob ser va tions have shown that V. chonoi-
des is a very abun dant spe cies in the Cre ta ceous of the Opole area,
oc cur ring in the en tire Up per Turonian and Lower Coniacian suc -
ces sion from the base of the Inoceramus perplexus Zone.
Oc cur rence: In Po land, the Opole area (Up per Turonian–Lower
Coniacian); France (Albian, Cenomanian, Up per Turonian, Conia- 
cian); Bel gium (Cenomanian); Eng land (Up per Turonian); Czech
Re pub lic (Up per Turonian); west ern Ukraine (Cenomanian).

Ge nus Rhizopoterion Zittel, 1877
Type spe cies Scyphia cervicornis Goldfuss, 1826

Rhizopoterion cribrosum (Phillips, 1829)
Figs 8, 9

*1829 Spongia cribrosa – Phillips, pl. 1, fig. 7.
2006 Rhizopoterion cribrosum (Phillips) – Œwierczewska-

G³adysz, pp. 252–254, figs 18a–d, 19, 20a–f [cum syn.].
2010 Rhizopoterion cribrosum Schrammen – Œwierczewska-

G³adysz, pp. 272–273, fig. 14a.
2011 Rhizopoterion cribrosum Schrammen – Œwierczewska-

G³adysz (in Olszewska-Nejbert & Œwierczewska-G³a-
dysz, 2011), pp. 403–404, figs 17a–b, 18a–b.

Ma te rial: 3 spec i mens from the Opole Odra II Quarry, 12 spec i -
mens from the Folwark Quarry.
De scrip tion: The spec i mens stud ied are frag ments of trum pet-,
fun nel- or gob let-shaped sponges (Fig. 8A–C). The di am e ter of the 
in com plete, dis coid up per part of the larg est spec i men is 120 mm
(Fig. 8B). The lower con i cal part is up to 62 mm high (Fig. 8A).

The wall thick ness is 6–10 mm. One in com plete spec i men is cy lin -
dri cal (Fig. 8D). Some spec i mens have a mas sive stem pre served,
up to 20 mm long, as well as a frag ment of rhi zoids. The stem and
rhi zoids are with nu mer ous, tightly packed, lon gi tu di nal ca nals.
On the der mal sur face el lip ti cal ca nal open ings oc cur, 1.5–2 × 3–4
mm in size, ar ranged in a quincunx. The open ings are sit u ated in
shal low fur rows, sep a rated by si nu soi dal, slightly con vex ribs that
are 1–2 mm wide. The deeper fur rows and the prom i nent ribs oc -
cur usu ally on the lower, con i cal part of the sponges. The in ter nal
sur face is not vis i ble.
 The dictyonal skel e ton is ir reg u lar in trans verse sec tion, with
rect an gu lar or qua dran gu lar meshes, 0.3–0.4 mm in size (Fig. 9A). 
Synapticules are pres ent in some places in the net work, mainly in
the subdermal part. The synapticular cor tex on the der mal sur face
is thick, with small spines di rected in wards the ca nal open ings
(Fig. 9B). The re mains of loosely en tan gled, synapticular fil a -
ments, fill ing the lower part of the spongocoel, are vis i ble in one
spec i men. Straight, long epirhyses, per pen dic u lar to the wall, ter -
mi nate blindly un der the sur face of the in ner side. The aporhyses
are con nected with the lon gi tu di nal ca nals, run ning in side the wall
(Fig. 9A).
Re marks: The shape of the body and the mor phol ogy of both sur -
faces of R. cribrosum are very sim i lar to those in Ventriculites
chonoides (Mantell, 1815) (= V. radiatus Mantell, 1822). There -
fore the spec i mens of both spe cies were of ten wrongly iden ti fied.
Reid (1962) pointed out sev eral dif fer ences be tween the spe cies,
which are readily ob serv able in the study ma te rial. R. cribrosum,
in con trast to V. chonoides, is char ac ter ized by an ir reg u lar skel e -
ton, the pres ence of lon gi tu di nal ca nals in the wall, and nu mer ous
ca nals in the stalk and rhi zoids. Thick en ings on the ribs lo cated on
the outer sur face, com mon in V. chonoides, are ab sent in R. cribro- 
sum. The study has also shown other sub tle dif fer ences be tween
these spe cies. The ca nal open ings on the der mal sur face in R.
cribrosum are large and oval, whereas in V. chonoides, they are
smaller, oval, but also round. The stem of R. cribrosum is mas sive, 
whereas the spongocoel in V. chonoides is very deep and the stalk
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Fig. 8. Rhizopoterion cribrosum (Phillips, 1829); scale bar equals 10 mm. A. Lower part of sponge; Folwark Quarry, Lower Coniacian, 
ULXXIV/F546. B. Frag ment of discoidal up per part of sponge; vis i ble der mal sur face; Folwark Quarry, Lower Coniacian, ULXXIV/
F550. C. Up per part of gob let-like spec i men, Folwark Quarry, Up per Turonian, ULXXIV/F108. D. Cy lin dri cal spec i men; Odra II Quarry,
Up per Turonian, ULXXIV/O509



usu ally is not de vel oped. The wall thick ness in the spec i mens of R. 
cribrosum stud ied reaches up to 10 mm, whereas in V. chonoides it 
is up to 6 mm.
 R. cribrosum is one of the most com mon spe cies in the Campa-
nian and Maastrichtian de pos its of Po land (Œwierczewska-G³a-
dysz, 2006, 2010; Olszewska-Nejbert and Œwierczewska-G³adysz, 
2011). It oc curs also in the Coniacian and Santonian de pos its of
the Kraków area, whereas it has not been re corded so far in the
Turonian and Coniacian of the Opole Trough.
 Ac cord ing to Defretin-Lefranc (1960), R. cribrosum oc curs in
the Turonian of north ern France. How ever, Defretin-Lefranc
(1960) dis tin guished R. cribrosum from V. chonoides only on the
ba sis of body shape (V. chonoides – fun nel-, gob let- or fungi-like;
R. cribrosum – tube-like). These shapes oc cur in both spe cies
(Reid, 1962); there fore the as sign ment of the French spec i mens to
R. cribrosum re mains an open ques tion. Lon gi tu di nal ca nals were
not de scribed in the in com plete spec i men from the Turonian of the 
Czech Re pub lic pre sented by Friè (1889, p. 105, fig. 142) and thus
its as sign ment to R. cribrosum is also doubt ful.
Oc cur rence: In Po land, the Opole area (Up per Turonian–Lower
Coniacian), east ern Po land (Campanian), the Kraków area (Conia- 
cian, Coniacian or/and Santonian sponges re de pos ited in Santo-
nian de pos its, Up per Campanian), the Mid dle Vistula River val ley
(Up per Campanian–Maastrichtian); north ern Ger many (Campa-
nian); the Is land of Rügen (Lower Maastrichtian); Eng land (Santo- 
nian–Maastrichtian); north ern Ire land (Santonian–Campanian);
Ukraine: Cri mea (Maastrichtian) and the north ern Donbas re gion
(Maastrichtian); Rus sia (Saratov area, Lower Santonian); ?France
(Turonian); ?Czech Re pub lic (Turonian).

Ge nus Coscinopora infundibuliformis Goldfuss, 1826
Type spe cies Coscinopora infundibuliformis Goldfuss,

1826

Coscinopora infundibuliformis Goldfuss, 1826
Figs 10, 11

*1826 Coscinopora infundibuliformis nobis – Goldfuss, p. 30,
pl. 9, fig. 16; pl. 30, fig. 10.

1991 Coscinopora infundibuliformis Goldfuss – Tarkowski,
p. 94, pl. 3, fig. 8.

2010 Coscinopora infundibuliformis Goldfuss – Œwierczew-
ska-G³adysz, pp. 274–275, figs 14b, 15a [cum syn.].

2011 Coscinopora infundibuliformis Goldfuss – Œwierczew-
ska-G³adysz (in Olszewska-Nejbert & Œwierczewska-
G³adysz, 2011), pp. 411–412, fig. 20f.

Ma te rial: 14 spec i mens from the Folwark Quarry.
De scrip tion: These are trum pet-like (Fig. 10A, C), rarely nar row
con i cal (Fig. 10B), sponges, with a very thin wall (1–1.5 mm in
thick ness). The large, crushed spec i mens reach about 120 mm in
height and 150 mm in di am e ter. A few spec i mens have pre served
frag ments of thin stems. Round ca nal open ings, 0.4 mm in di am e -
ter and ar ranged in a quincunx, oc cur on the der mal sur face. They
are sep a rated by con vex, skel e tal bands, on av er age 0.3 mm wide.
In the lower part of the sponges, the skel e tal bands are usu ally
wider, whereas the ca nal open ings are smaller (0.3 mm in di am e -
ter) and less reg u larly dis trib uted. The in ner sur face is not vis i ble.
 The voids af ter the dictyonal skel e ton are poorly pre served;
small frag ments of the net work, with lon gi tu di nally elon gated,
rect an gu lar meshes, 0.2–0.3 × 0.35–0.4 mm in size, are vis i ble
only lo cally (Fig. 11A). The der mal sur face is cov ered by a finely-
po rous, thick, synapticular cor tex (Fig. 11B). The straight ca nals
are per pen dic u lar to the wall. In some spec i mens, the synapticular
mem brane is pre served on the wall of the epirhyses (Fig. 11A).
Re marks: The fea tures rec og nized in the spec i mens from the
Opole area fully cor re spond to the char ac ter is tics of C. infun-

dibuliformis. In con trast to the nar row con i cal spec i mens of C.
infundibuliformis, abun dant in the Santonian de pos its of the Kra-
ków area, the spec i mens from the Folwark sec tion are wide, trum -
pet-like and sim i lar to spec i mens from the Coniacian of France,
de scribed by Defretin-Lefranc (1960). Only two spec i mens in the
as sem blage com ing from the up per most Turonian marls rep re sent
the nar row con i cal morphotype.
Oc cur rence: In Po land, the Opole area (up per most Turonian–
Lower Coniacian), the Kraków area (Coniacian or/and Santonian
sponges re de pos ited in Santonian de pos its, Campanian), east ern
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Fig. 9. Rhizopoterion cribrosum (Phillips, 1829). A. Trans -
verse sec tion of wall; note aporhyses (a) con nected with lon gi tu di -
nal ca nals (c) in dictyonal skel e ton; in up per part (above line)
vis i ble der mal sur face, with epirhyse open ings (eo); Odra II
Quarry, Up per Turonian, ULXXIV/O235. B. Cor tex on der mal
sur face; Folwark Quarry, Lower Coniacian, ULXXIV/F557



Po land (Campanian); France (Coniacian); north ern Ger many
(Campanian); Eng land (Coniacian–Campanian).

Ge nus Sporadoscinia Pom mel, 1872
Type spe cies Scyphia retiformis Roemer, 1840

Sporadoscinia venosa (Roemer, 1840)
Figs 12, 13

*1840 Scyphia venosa N. – F. A. Roemer, p. 8, pl. 3, fig. 4.
2010 Sporadoscinia venosa (Roemer) – Œwierczewska-G³a-

dysz, p. 275, fig. 16a [cum syn.].

Ma te rial: 26 spec i mens from the Folwark Quarry.
De scrip tion: These are cup- or bowl-like sponges (Fig. 12A),
reach ing c. 50 mm in height and over 90 in di am e ter, with a thin
stalk that is up to 50 mm long. The wall thick ness is 1.5 mm. The
der mal sur face is cov ered by transversally elon gated, oval or cir cu -
lar ca nal open ings, 0.5 × 0.5–1 mm in size (Fig. 12B). The ca nal
open ings are evenly dis trib uted, usu ally in in dis tinct lon gi tu di nal
rows, on av er age 88–96 per cm2. The skel e tal bands be tween the ca -
nal open ings are sharp and very thin (0.3–0.4 mm wide). The ca nal
open ings are oval on the gastral sur face, 0.7–1 × 1.3–1.8 mm in size
(Fig. 12B), sep a rated by flat or slightly con cave, skel e tal bands. The 
ca nal open ings are ar ranged al ter nately, about 42 per cm2.
 The dictyonal skel e ton (poorly vis i ble, only in the subdermal
part of one spec i men) is ir reg u lar, with rect an gu lar or qua dran gu -
lar meshes, 0.25 mm in size (Fig. 13A). A thick, finely po rous
synapticular cor tex is de vel oped on both sur faces of the dictyonal
skel e ton (Fig. 13B). The ca nals are not vis i ble in side the wall.
Re marks: By com par i son with the rep re sen ta tives of S. venosa,
de scribed by Schrammen (1912), Bieda (1933) and Ulbrich
(1974), the spec i mens from the Opole Trough have a less clear ar -
range ment of the ca nal open ings in lon gi tu di nal rows on the der -
mal sur face. Sim i larly dis trib uted ca nal open ings are ob served on
spec i mens of this spe cies from the Santonian of the Kraków area
(Œwierczewska-G³adysz, 2010). Some of the spec i mens ex am ined
are very wide, al most plate-like, but this shape seems to be the re -
sult of the com pac tion of sponges pre served on the sea bot tom in
the life po si tion.
 Sporadoscinia venosa has not been noted pre vi ously in the Cre -
ta ceous of the Opole area.
Oc cur rence: In Po land, the Opole area (Lower Coniacian), the
Kraków area (Coniacian or/and Santonian sponges re de pos ited in
Santonian de pos its, Campanian); north ern France (Coniacian);
northern Ger many (Up per Campanian); Eng land (Coniacian–
Campanian); Rus sia – Saratov area (Lower Santonian).

Sporadoscinia alcynoides (Mantell, 1822)
Figs 14–16

*1822 Ventriculites alcynoides – Mantell, p. 176.
1840 Scyphia cribrosa Phillips – F. A. Roemer, p. 9, pl. 4, fig.

2.
1846 Scyphia Zippei Reuss – Reuss, p. 76, pl. 18, fig. 5.
1870 Cylindrospongia angustata Roemer – F. Roemer, p.

309, pl. 30, figs 7–8.
1878 Ventriculites angustatus – Quenstedt, p. 437, pl. 136,

figs 2–4, 7, 9–14.
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Fig. 10. Coscinopora infundibuliformis Goldfuss, 1826; scale
bar equals 10 mm. A. Lower part of trum pet-like sponge; Folwark
Quarry, Lower Coniacian, ULXXIV/F142. B. Frag ment of nar row 
con i cal sponge; Folwark Quarry, Up per Turonian, ULXXIV
/F178. C. Up per part of trum pet-like sponge; Folwark Quarry,
Lower Coniacian, ULXXIV/F538

Fig. 11. Coscinopora infundibuliformis Goldfuss, 1826; Fol-
wark Quarry, Lower Coniacian, ULXXIV/F538. A. Dictyonal
skel e ton with lychniscs (ly); part of wall of epirhyse (e) with
synapticular mem brane. B. Der mal sur face with ca nal open ings
and synapticular cor tex



1897 Ventriculites angustatus s. str. Roemer – Leonhard, p.
31.

1897 Ventriculites Zippei Reuss – Leonhard, p. 33.
1883 Ventriculites Zippei Reuss – Poèta, p. 32.
1912 Leiostracosia alcynoides Mant. sp. – Schrammen, p.

284.
1960 Sporadoscinia zippei – Defretin-Lefranc, pp. 75–76, pl.

7, figs 8–9.
1991 Sporadoscinia eutactopora Defretin-Lefranc – Tarkow- 

ski, p. 92, pl. 3, figs 2, 5.
2009 Ventriculites alcynoides Mantell – Vodrážka, text-fig.

1g–j.
2010 Sporadoscinia alcynoides (Mantell) – Œwierczewska-

G³adysz, p. 25, figs 16c, 17a–b [with ad di tional syn -
onyms].

Ma te rial: 27 spec i mens from the Odra II Quarry, 61 spec i mens
from the Folwark Quarry.
De scrip tion: These are usu ally cy lin dri cal or con i cal sponges, up
to 100 mm high and 40 mm wide (Fig. 14A–K). Only three in com -
plete spec i mens are cup-like (Fig. 14L). The thin, smooth stem,
20–30 mm long, is ter mi nated by fine, short rhi zoids (Fig. 14E),
with rare, lon gi tu di nal ca nals. The up per mar gins of the con i cal
spec i mens are usu ally curved in ward. Part of the sponges are with
1–2, rarely 3 narrowings (Fig. 14B, C, E, I). A few sponges have
the lower part asym met ri cally curved (Fig. 14D). The wall thick -
ness is 2–3 mm. On the der mal sur face round ca nal open ings oc -
cur, 0.8–1.6 mm in di am e ter (Fig. 15), ar ranged in a quincunx,
9–36 per cm2. The ca nal open ings are usu ally smaller and dis trib -
uted less reg u larly in the lower part of the sponges. The dis turbed
ar range ment of the ca nal open ings oc curs also close to the narro-
wings. An ex tremely ir reg u lar lay out is vis i ble on one spec i men
with a trace of dam age and sub se quent re gen er a tion (Fig. 14G). A
skel e tal band oc curs be tween the ca nal open ings, 1–1.5 mm wide,
flat or slightly con vex. In some of the spec i mens, the thick ened
band is very prom i nent, with a tri an gu lar shape in cross-sec tion.
The ca nal open ings on the gastral sur face are oval, 1–1.5 × 1.5–3
mm in size, al ter nately ar ranged, 18–36 per cm2 (Fig. 14H).
The dictyonal skel e ton is very reg u lar in the subgastral part, where 
square meshes, 0.2–0.3 mm in size are pres ent. In the cen tral part
of the wall and in the subdermal part, the vari ably ori ented lych-
niscs form a rather ir reg u lar net work, mainly with qua dran gu lar
meshes, 0.15–0.3 mm in size (Fig. 16A). Both sur faces are cov -
ered by a thick, finely-po rous, synapticular cor tex (Fig. 16C). The
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Fig. 12. Sporadoscinia venosa (Roemer, 1840); scale bar equals 10 mm. A. Lower view of nearly com plete spec i mens with re mains of
stalk (ar rowed); Folwark Quarry, Lower Coniacian, MGUWr/5526. B. Frag ment of der mal sur face with ca nal open ings; on left vis i ble im -
print of gastral sur face (gs); Folwark Quarry, Lower Coniacian, ULXXIV/F535

Fig. 13. Sporadoscinia venosa (Roemer, 1840); Folwark Quarry,
Lower Coniacian, ULXXIV/F533. A. Pyritized subdermal part of
dictyonal skel e ton. B. Voids af ter cor tex on der mal sur face
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Fig. 14. Sporadoscinia alcynoides (Mantell, 1822); scale bar equals 10 mm. A. Lat eral view; Folwark Quarry, Up per Turonian,
MGUWr/5527. B. Lat eral view; Folwark Quarry, Up per Turonian, ULXXIV/F816. C. Lat eral view of spec i mens with ce mented oys ters
(ar rowed); Folwark Quarry, Up per Turonian, ULXXIV/F660. D. Asym met ric spec i men with serpulid (ar rowed); Folwark Quarry, Up per
Turonian, ULXXIV/F567. E. Spec i mens with ex ter nal mould of stalk (st) and rhi zoids (r); Folwark Quarry, Up per Turonian, ULXXIV/
F135. F. Lat eral view; Folwark Quarry, Up per Turonian, ULXXIV/F235. G. Spec i men with re gen er a tion trace (ar rowed); Folwark
Quarry, Up per Turonian, MGUWr/5528. H. Lat eral view; im print of gastral sur face (gs) vis i ble in up per part of spec i men; Folwark
Quarry, Up per Turonian, ULXXIV/F571. I. Lat eral view; Folwark Quarry, Up per Turonian, ULXXIV/F615. J. Lat eral view; Folwark
Quarry, Up per Turonian, ULXXIV/F235. K. Frag ment of an asym met ric spec i men; Folwark Quarry, Up per Turonian, ULXXIV/F492. L.
Frag ment of cup-like spec i men; Odra II Quarry, Up per Turonian, ULXXIV/499



epirhyses ter mi nate be low the gastral sur face or run into small,
elon gated cham bers. The aporhyses are straight or bi fur cat ing and
ter mi nate blindly be low the der mal sur face or are con nected with
the neigh bour ing epirhyses (Fig. 16A, B). The ca nal walls are cov -
ered with a synapticular mem brane.
Re marks: The spe cies dis cussed was ini tially in cluded in the ge -
nus Ventriculites (Mantell, 1822; Hinde, 1883) and later in Spora-
doscinia (Defretin-Lefranc, 1960; Reid, 1968; Œwierczewska-
G³adysz, 2006, 2010). In con trast to Ventriculites, char ac ter ized
by straight, un branched ca nals that are per pen dic u lar to the wall,
this spe cies has a com plex ca nal sys tem (see also Œwierczewska-
G³adysz, 2006).
 The size of the ca nal open ings on both sur faces in S. alcynoides
is very dif fer ent (Fig. 15). Tarkowski (1991) as signed the morpho- 
type with small ca nal open ings to Sporadoscinia eutactopora Def- 
retin-Lefranc, 1960. The lat ter spec i men dif fers from S. alcynoides
in hav ing much smaller ca nal open ings, which are densely dis trib -
uted at about 80 per 1cm2.
 Anal y sis of the rich ma te rial from the Opole Trough shows that
in this spe cies the skel e tal bands be tween the ca nal open ings on
the der mal sur face have a dif fer ent form, from slightly con vex to
very prom i nent. The round ca nal open ings in the spec i mens with
prom i nent bands are rarely vis i ble, be ing cov ered with sed i ment.
The spaces un der the ca nal open ings, filled with sed i ment, are sur -
rounded by sharp ridges of the band and have a rhomboidal shape
(Fig. 16C). The spec i mens with a prom i nent band and rhomboidal
spaces on the der mal sur face, de scribed in cor rectly as rhomboidal
ca nal open ings, were in cluded in Ventriculites zippei Reuss, 1846
(Poèta 1883; Leonhard, 1897; Defretin-Lefranc, 1960 – as Spora-
doscinia zippei). In the opin ion of the pres ent au thor, this spe cies
can be re garded as a ju nior syn onym of S. alcynoides.
 Spec i mens of S. alcynoides from the Opole area were de scribed
for the first time by F. A. Roemer (1840), who rec og nized them as
Scyphia cribrosa Phillips [= Rhizopoterion cribrosum (Phillips)].
The spec i men il lus trated by F. A. Roemer (1840), in con trast to R.
cribrosum, which is char ac ter ized by oval ca nal open ings on the
der mal sur face, has round open ings, typ i cal of S. alcynoides.
Later, F. Roemer (1870) as signed spec i mens with round open ings
from the Opole area to Cylindrospongia angustata Roemer, 1840
[in the orig i nal de scrip tion of F. A. Roemer (1840) as Scyphia
angustata; here de scribed as Leiostracosia angustata]. This con -
cept was ac cepted by Quenstedt (1878) and later also by Leonhard
(1897), who dis tin guished the vari ant Ventriculites angustatus s.
str. which is syn ony mised with Ventriculites alcynoides Mantell,
and the vari ant Ventriculites angustatus distortus cor re spond ing to 
Scyphia angustata Roemer, 1840. Schrammen (1912) con sid ered
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Fig. 15. Size of ca nal open ings of Sporadoscinia alcynoides
(Mantell, 1822); mea sure ments were made in mid dle part of spec i -
mens

Fig. 16. Sporadoscinia alcynoides (Mantell, 1822). A, B. Dic-
tyonal skel e ton with epirhyses (e) and aporhyses (a); Folwark
Quarry, Lower Coniacian, ULXXIV/F494. A – sec tion par al lel to
wall sur face. B – trans verse sec tion of wall; con nec tion of apor-
hyses with epirhyses is ar rowed. C. Der mal sur face with cor tex
and ca nal open ing (co); some rhomboidal spaces (s) above ca nal
open ing are infilled by sed i ment; Folwark Quarry, Up per Turo-
nian, ULXXIV/F573



these vari ants as two sep a rate spe cies, in cluded in the ge nus Leio-
stracosia. How ever, Schrammen (1912) could not ex am ine the in -
ner sur faces of the two spec i mens from the Opole areaand the
spec i mens from Lower Sax ony, de scribed by him as L. alcynoides. 
The spec i mens of this spe cies from the Cre ta ceous of the Opole
area are de void of the fur rows that are char ac ter is tic of the ge nus
Leiostracosia.
 Sporadoscinia alcynoides is a long-liv ing Up per Cre ta ceous
spe cies, known from the Cenomanian of Ukraine (Olszewska-
Nejbert and Œwierczewska-G³adysz, in re view) to the Maastrich-
tian (Œwierczewska-G³adysz, 2006). It was noted in some lo cal i -
ties from Po land (com pare Œwierczewska-G³adysz, 2006, 2010),
but it is abun dant only in the Up per Turonian marly lime stone in
the Folwark sec tion.
Oc cur rence: In Po land, the Opole area (Up per Turonian–Lower
Coniacian), the Kraków area (Coniacian or/and Santonian sponges 
re de pos ited in Santonian de pos its, Campanian), the Mid dle Vis-
tula River val ley (Up per Maastrichtian); Ger many – Lower Sax -
ony (Turonian–Lower Coniacian); France (Up per Turonian, Co-
niacian); Czech Re pub lic (Up per Turonian); Rus sia – Saratov area 
(Lower Santonian); Eng land (Mid dle Turonian–Santonian); west -
ern Ukraine (Cenomanian).

Astropegma Pomel, 1872
Type spe cies Scyphia stellata Roemer, 1840

Astropegma stellata (Roemer, 1840)

Figs 17–19
*1840 Scyphia stellata N. – F. A. Roemer, p. 7, pl. 3, fig. 3.
1992 Ventriculites stellatus (Roemer) – Mehl, p. 128, text-fig. 

32 [cum syn.].
2010 Astropegma stellata (Roemer) – Œwierczewska-G³a-

dysz, pp. 277–278, figs 15d–e, 16d [with ad di tional syn -
onyms].

Ma te rial: 35 spec i mens from the Odra II Quarry, 58 spec i mens
from the Folwark Quarry.
De scrip tion: These are con i cal to nearly cy lin dri cal sponges (Fig.
17A–E) with a thin stalk, 15–35 mm in length. The wall thick ness

is 3–6 mm. The nar row spec i mens do not ex ceed 50–60 mm in
height (mea sured with out the stalk). Most of them are nar rower in
the up per most part. Some of them have 1–2 trans verse narrowings
(Fig. 17A, B). Rarely, the sponges are slightly curved asym met ri -
cally. The con i cal spec i mens are usu ally large, up to 90 mm in
height and 50 mm in di am e ter. On the der mal sur face, the ca nal
open ings mea sure 0.7–1.8 mm (Fig. 18). In the lower part of some
sponges, the ca nal open ings are very small (c. 0.4 mm) and their
di am e ters are smaller than the widths of the skel e tal bands. The
large ca nal open ings are rounded, tri an gu lar or ir reg u lar, whereas
the smaller ones are usu ally round or el lip ti cal. The ca nal open ings 
are ar ranged in star-like groups (Fig. 19A, B). The star-like groups 
usu ally con sist of 6, rarely 4–5 or 7 ca nal open ings (Fig. 19B).
Spo rad i cally, in the lower part of some spec i mens, they are dis trib -
uted in in dis tinct, lon gi tu di nal rows. The bands be tween the ca nal
open ings are sharp and nar row (0.5–0.7 mm wide). The bands in
the cen tre of the groups are flat, slightly con vex (Fig. 19B) or very
prom i nent and pyr a mid-like (Fig. 19A). Frag ments of the gastral
sur face, vis i ble only on a few spec i mens, are with oval ca nal open -
ings, 1–1.5 × 1.5–2.5 mm in size, reg u larly ar ranged in a quincunx
(Fig. 17E).
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Fig. 17. Astropegma stellata (Roemer, 1840); scale bar equals 10 mm. A. Lat eral view; Folwark Quarry, Up per Turonian, MGUWr/
5529. B. Lat eral view; Folwark Quarry, Up per Turonian, ULXXIV/F228. C. Lat eral view; Folwark Quarry, Up per Turonian, MGUWr/
5530. D. Lat eral view; Odra II Quarry, Up per Turonian ULXXIV/O65. E. Lat eral view; vis i ble im print of ca nal open ings on gastral sur -
face (gs); Folwark Quarry, Up per Turonian, ULXXIV/F704

Fig. 18. Size of ca nal open ings of Astropegma stellata (Roemer,
1840); mea sure ments were made in mid dle part of spec i mens



 The dictyonal skel e ton is ir reg u lar in the subdermal and mid dle
part of the wall (Fig. 19C). Qua dran gu lar meshes, 0.25–0.35 mm
in size, dom i nate. In the subgastral part, the net work is more reg u -
lar, with rect an gu lar meshes, 0.25–0.35 mm in size (Fig. 19E). The 
thick, synapticular cor tex cov ers the der mal sur face of the dictyo-
nal skel e ton (Fig. 19A). The cor tex is thin ner on the gastral sur face 
(Fig. 19D). The straight epirhyses and aporhyses are usu ally long
and per pen dic u lar to the wall. In side the wall, the neigh bour ing ca -
nals are linked to gether by ir reg u lar cham bers (Fig. 19F, G).
Re marks: Pomel (1872) in cluded this spe cies in the new ge nus
Astropegma, al though later it of ten was de scribed as a rep re sen ta -
tive of the ge nus Ventriculites (Schrammen, 1902, 1912; Héren-
ger, 1942; Lagneau-Hérenger, 1950; Ulbrich, 1974; Mehl, 1992).
Ow ing to the star-like pat terns of the ca nal open ings on the der mal
sur face, Reid (2004) ac cepted the monotypic ge nus Astropegma.
In the opin ion of the pres ent au thor, the can a li za tion of the dictyo-
nal skel e ton is an other im por tant fea ture that dis tin guishes this
spe cies from Ventriculites. The ca nal sys tem in Ventriculites is
com posed of sim ple ra dial epirhyses and aporhyses. In Astrope-
gma stellata, the ra dial epirhyses and aporhyses have ad di tional
con nec tions. Ac cord ing to Ulbrich (1974), the epirhyses and apor-
hyses are con nected with the paratangential ca nals, run ning un der
the gastral and der mal sur faces. In the spec i mens stud ied, these ca -

nals are not de vel oped, though epirhyses and aporhyses, linked
with ir reg u lar cham bers, are ob served.
 The star-like groups of the ca nal open ings char ac ter is tic of A.
stellata are com posed usu ally of 6 or more open ings (see Mehl,
1992, text-fig. 32), whereas in the spec i mens stud ied, groups with
4 and 5 open ings also oc cur. In most of the rep re sen ta tives of this
spe cies de scribed, the ca nal open ings in the lower part of the body
are ar ranged in lon gi tu di nal rows, sep a rated by wide lon gi tu di nal,
skel e tal bands (e.g., Ulbrich, 1974, pl. 11, fig. 2). Such a pat tern of
ca nal open ings is very rare in spec i mens from the Opole Trough.
In the known rep re sen ta tives of A. stellata, the wall thick ness is up 
to 10 mm and the di am e ter of the ca nal open ings reaches up to
2.5 mm (e.g., Ulbrich 1974). In the ma te rial ex am ined thin-walled
specimens with rel a tively small ca nal open ings on the der mal sur -
face dom i nate, on av er age 1 mm in di am e ter (Fig. 18). Sim i lar
spec i mens oc cur in the Santonian de pos its of the Kraków area.
 A. stellata has not been pre vi ously noted in the Cre ta ceous of the 
Opole area, de spite the fact that this spe cies is very nu mer ous in
the Up per Turonian and Lower Coniacian strata.
Oc cur rence: In Po land, the Opole area (Up per Turonian–Lower
Coniacian), the Kraków area (Coniacian or/and Santonian sponges 
re de pos ited in Santonian de pos its); France (Santonian); north ern
Ger many (Up per Campanian); Spain (Coniacian–Maastrichtian).
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Fig. 19. Astropegma stellata (Roemer, 1840). A. Der mal sur face with re mains of cor tex; Folwark Quarry, Up per Turonian, MGUWr/
5529. B. Der mal sur face with star-like groups of ca nal open ings con sist ing of 4–6 ca nal open ings; Folwark Quarry, Up per Turonian,
ULXXIV/F228. C. Limonitized dictyonal skel e ton with clearly vis i ble lychniscs; lon gi tu di nal sec tion of wall; Odra II Quarry, Up per
Turonian ULXXIV/O37. D. Gastral sur face with cor tex; Folwark Quarry, Lower Coniacian, ULXXIV/F278. E. Limonitized subgastral
part of dictyonal skel e ton with epirhyses; Odra II Quarry, Up per Turonian ULXXIV/488. F. Limonitized dictyonal skel e ton with
epirhyses (e), in ter nal cham ber (c) and aporhyses (a); lon gi tu di nal sec tion of wall; Odra II Quarry, Up per Turonian ULXXIV/O514. G.
Pyritized dictyonal skel e ton with epirhyses (e) and aporhyses (a); note con nec tion be tween ca nals (in lower part of pho to graph); Folwark
Quarry, Up per Turonian, ULXXIV/F363



Ge nus Leiostracosia Schrammen, 1902
(= Pachylepisma Schrammen, 1902)

Type spe cies Leiostracosia punctata Schrammen, 1902

Re marks: Ac cord ing to Reid (2004), the ge nus Leiostracosia is
poorly de fined. In the opin ion of the pres ent au thor, this ge nus can
be clearly dis tin guished from other ventriculitids. In Leiostracosia
the ca nal open ings on the in ner sur face lie within the fur rows, un -
like in the rep re sen ta tives of Sporadoscinia Pomel with a sim i lar
mor phol ogy of the outer sur face. In con trast to Ubiquiradius de
Laubenfels, 1955 (= Actinocyclus Schrammen, 1912 and Poro-

cyclus Defretin-Lefranc, 1960), also char ac ter ized by fur rows on
the in ner sur face, the cor tex in Leiostracosia is de vel oped only on
the der mal sur face (see Schrammen, 1902, 1912). On the in ner
sur face of the re lated ventriculitid, the ca nal open ings have an al -
ter nate ar range ment, whereas in rep re sen ta tives of Leiostracosia,
they are dis trib uted mainly in hor i zon tal rows.

Leiostracosia angustata (Roemer, 1840)

Figs 20, 21

*1840 Scyphia angustata N. – F. A. Roemer, p. 8, pl. 3, fig. 5.
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Fig. 20. A–F. Leiostracosia angustata (Roemer, 1840); scale bar equals10 mm. A – lat eral view. B – op po site side of same spec i men;
vis i ble im print of gastral sur face (gs); Odra II Quarry, Up per Turonian, ULXXIV/O106. C – lat eral view; Bolko, Up per Turonian,
MGUWr/5531. D – later view; Odra II Quarry, Up per Turonian, ULXXIV/O107. E – lat eral view, Odra II Quarry, Up per Turonian,
ULXXIV/O524. F – lat eral view of wide spec i men; sup posed shape of sponge is marked with white line; Odra II Quarry, Up per Turonian,
ULXXIV/O453; G, H. Leiostracosia robusta (Schrammen 1902); G – frag ment of cy lin dri cal spec i men; Odra II Quarry, Up per Turonian,
ULXXIV/O520; H – frag ment of con i cal spec i men; Folwark Quarry, Up per Turonian, ULXXIV/F664



non 1883 Ventriculites angustatus Roemer – Hinde, p. 114, pl.
26. fig. 3 [= Sporadoscinia sp.].

1878 Ventriculites angustatus distortus – Quenstedt, p.
437, pl. 136, figs 15–19.

1897 Ventriculites angustatus distortus Roemer – Leon-
hard, p. 31.

1912 Leiostracosia angustata Roem. sp. – Schrammen, p.
284.

1991 Leiostracosia angustata (Roemer) – Tarkowski, p.
92, pl. 3, figs 3, 6.

2010 Leiostracosia angustata (Roemer) – Œwierczewska-
G³adysz, p. 275, fig. 14c [with ad di tional syn onyms].

Ma te rial: 82 spec i mens from the Odra II Quarry, 1 spec i men from 
the Bolko Quarry, 10 spec i mens from the Folwark Quarry.
De scrip tion: These are nar row con i cal to nearly cy lin dri cal spon-

ges, up to 80 mm in height, usu ally with 1–2 or even 5 narrowings
(Fig. 20A–E). The up per edge is straight or bent in wards. Rare
spec i mens may be fun nel-like and reach 80 mm in di am e ter (Fig.
20F). The wall thick ness is 2–3 mm. The der mal sur face is cov ered 
with ir reg u lar or round ish ca nal open ings that are 1–2 mm in size.
They are dis trib uted ir reg u larly or in in dis tinct ver ti cal rows, 18–
25 per cm2. The reg u lar ar range ment of the ca nal open ings is usu -
ally most clear in the lower part of the sponges (Fig. 20D). The
skel e tal bands sep a rat ing the ca nal open ings, up to 2 mm wide, are
slightly con cave. Thick pro tu ber ances oc cur at the junc tion of the
bands on some spec i mens. On the gastral sur face round or oval ca -
nal open ings oc cur, ly ing on the bot tom of lon gi tu di nal fur rows,
sep a rated by 1–1.5 mm wide ribs. The ca nal open ings, 1.2–1.5 mm 
in di am e ter, are ar ranged in hor i zon tal rows. They are rarely vis i -
ble, be cause the fur rows are usu ally filled with sed i ment. The
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Fig. 21. Leiostracosia angustata (Roemer, 1840). A. Dictyonal skel e ton; lon gi tu di nal sec tion of wall. B. Subdermal part of dictyonal
skel e ton with epirhyses. C. Gastral sur face with aporhyses open ings (a) sit u ated in fur rows; ter mi na tion of epirhyse (e) vis i ble at place
where sur face of rib is dam aged. D. Ribs and fur rows on gastral sur face. E. Dictyonal skel e ton on sur face of rib on gastral sur face. F. Der -
mal sur face with cor tex and ca nal open ings. G. Frag ment of epirhyse with synapticular mem brane (ar rowed). H. De tail of synapticular
cor tex on der mal sur face. A, C–F – Odra II Quarry, Up per Turonian, ULXXIV/O106. B, G, H – Folwark Quarry, Up per Turonian,
ULXXIV/F607



trans verse skel e tal bands be tween the ca nal open ings are c. 1–1.5
mm wide. In the wide spec i mens, the ridges bi fur cate once or
twice.
 The dictyonal skel e ton is reg u lar, mainly with square meshes,
0.3 mm in size (Fig. 21A). Lo cally the meshes are rect an gu lar,
0.25–0.3 × 0.3–0.35 mm in size. The skel e ton is ir reg u lar in the
subdermal part (Fig. 21B) and on the gastral sur face. A thick,
finely-po rous cor tex with small spines, is de vel oped only on the
der mal sur face (Fig. 21F, H). Tan gled, synapticular fibres oc cur
above the cor tex in the lower part of the sponges. The gastral sur -
face is with out a cor tex (Fig. 21D, E). The cy lin dri cal ca nals are
per pen dic u lar to the wall and ter mi nate be low the op po site sur -
faces (Fig. 21C). A synapticular mem brane cov ers the wall of the
epirhyses (Fig. 21G).
Re marks: Ac cord ing to Schrammen (1912), the ca nal open ings
on the in ner sur face are sit u ated in fur rows and have an al ter nat ing
ar range ment. In the spec i mens stud ied, the ca nal open ings are dis -
trib uted in hor i zon tal rows, sim i lar to the spec i men, il lus trated by
Quenstedt (1878, pl. 136, fig. 18). Spec i mens from Eng land, de -
scribed by Hinde (1883) as L. angustata, have ca nal open ings, ar -
ranged in a quincunx on the gastral sur face and are de void of
fur rows. More over, their skel e ton is ir reg u lar, which pre cludes
their as sign ment to this spe cies.
 Most of the spec i mens stud ied are nar row con i cal; only eight
spec i mens are fun nel-like. A wide morphotype has not been de -
scribed yet for this spe cies. The wide, fun nel-like spec i mens are
sim i lar to L. punctata Schrammen, 1902, but in that spe cies the ca -
nal open ings are round and dis trib uted in ver ti cal and hor i zon tal
rows on the der mal sur face (Schrammen, 1902, 1912; Œwierczew-
ska-G³adysz, 2006). In L. angustata, the ca nal open ings are ir reg u -
lar. A reg u lar ar range ment of ca nal open ings in ver ti cal and hor i -
zon tal rows oc curs only in the lower parts of some spec i mens.
Oc cur rence: In Po land, the Opole area (Up per Turonian), the
Kraków area (Coniacian or/and Santonian sponges re de pos ited in
Santonian de pos its); in Ger many, the Lower Sax ony (Turonian–
Lower Coniacian), the Is land of Rügen (Lower Maastrichtian).

Leiostracosia robusta (Schrammen, 1902)
Figs 20G, H, 22

*1902 Pachylepisma robusta Schrm. n. sp. – Schrammen, p.
14, pl. 1, fig. 2.

2006 Leiostracosia robusta (Schrammen) – Œwierczewska-
G³adysz, p. 262, fig. 27c–d [cum syn.].

Ma te rial: 8 spec i mens from the Odra II Quarry, 5 spec i mens from 
the Folwark Quarry.
De scrip tion: These are cy lin dri cal or con i cal sponges (Fig. 20G, H) 
with a rel a tively thick wall, up to 5–6 mm. The nearly com plete,
con i cal spec i men is 89 mm high and 45 mm wide; the larg est frag -
ment de rived from a cup-like form is 50 mm in di am e ter. Ir reg u lar
or rounded ca nal open ings oc cur on the ex ter nal sur face; they are
2–3 mm in di am e ter, dis trib uted with out a clear pat tern (Fig. 22C). 
The ca nal open ings are sep a rated by wide (up to 3 mm), flat or
slightly con cave skel e tal bands. On the in ner sur face oval ca nal
open ings oc cur, 1.5–2 mm in size, sit u ated on the bot tom of the
fur rows that are 1.5–2 mm wide. The ribs be tween the fur rows are
flat, 2 mm wide. The straight epirhyses and aporhyses are per pen -
dic u lar to the wall and ar ranged in in de pend ent ver ti cal se ries. The 
epirhyses ter mi nate be low the sur face of the ridges on the gastral
sur face.
 The dictyonal skel e ton is reg u lar, with lon gi tu di nally rect an gu -
lar meshes, 0.3 × 0.4 mm in size (Fig. 22A, B). The skel e ton is less 
reg u lar in the subdermal part (Fig. 22A). The synapticular cor tex
on the der mal sur face is thick, with nu mer ous pro tru sions and
cone-like spines (Fig. 22C). Some spines are di rected into the ca -
nal open ings and there fore the out line of the open ings is jag ged (a
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Fig. 22. Leiostracosia robusta (Schrammen, 1902); Odra II
Quarry, Up per Turonian, ULXXIV/0520. A. Lon gi tu di nal sec tion
of wall; note pyritized reg u lar dictyonal skel e ton in side wall (cen -
tral and right part of pho to graph) and less reg u lar skel e ton in
subdermal part (left part of pho to graph). B. Gastral sur face with
pyritized dictyonal skel e ton with lychniscs (ly) on sur face of rib
and sec ond ary net work above fur rows, com posed of synapticular
fil a ments (s). C. Cor tex on der mal sur face and ca nal open ings



fea ture that is vis i ble on spec i mens with a well pre served outer
sur face). A synapticular mem brane cov ers the wall of the epirhy-
ses. The gastral sur face is de void of a cor tex. Limonitized, synap-
ticular fil a ments that are pre served on one spec i men form a loose
net work above the fur rows (Fig. 22B).
Re marks: By com par i son to spec i mens of this spe cies from the
Campanian of Ger many (see Schrammen, 1902, 1912) and the Up -
per Campanian and Lower Maastrichtian of Po land (see Œwier-
czewska-G³adysz, 2006), some of the spec i mens stud ied have a
wide skel e tal band be tween the ca nal open ings on the der mal sur -
face.
 Leiostracosia robusta is a rare spe cies in the suc ces sion stud ied
and has not been pre vi ously noted in the Opole Trough.
Oc cur rence: In Po land, the Opole area (Up per Turonian–Lower
Coniacian), the Mid dle Vistula River val ley (Up per Campanian–
Lower Maastrichtian); north-west ern Ger many (Campanian);
?France (Coniacian); Eng land (Up per Coniacian–Santonian).

RE MARKS ON DIS TRI BU TION
OF VENTRICULITIDS STUD IED

The ventriculitid spe cies iden ti fied in the study suc ces -
sion are typ i cal taxa for the Late Cre ta ceous in the North
Eu ro pean Prov ince (Ta ble 1). Ac cord ing to Reid (1968),
Ventriculites chonoides (Mantell, 1815) is a spe cies typ i cal
of the Turonian, whereas the mor pho log i cally very sim i lar
Rhizopoterion cribrosum (Phillips, 1829) ap pears for the
first time in the Up per Coniacian de pos its and is very com -
mon in the up per stages of the Up per Cre ta ceous. In the
Opole Trough, the co-oc cur rence of both spe cies in the Up -
per Turonian and Lower Coniacian is noted for the first
time. How ever, R. cribrosum is very rare in the sec tions stu- 
died and its abun dance is high est in the Lower Coniacian, in 
which V. chonoides is less fre quent. R. cribrosum was rec -
og nized also in an other late Early Coniacian sponge as sem -
blage from Wielkanoc in the Kraków area, but V. chonoides

was not ob served there (Olszewska-Nejbert and Œwier-
czewska-G³adysz, 2009).

L. robusta (Schrammen, 1902) is a rare spe cies in the
suc ces sion stud ied and was doc u mented from the Up per
Turonian and Lower Coniacian. Un til now, this spe cies was
re ported from Coniacian–Lower Maastrichtian de pos its.
Other spe cies from the Opole Trough have wide strati graphic 
ranges, span ning the Turonian and Coniacian (Tabl. 1).

The com po si tion of the ventriculitid as sem blage from
the Up per Turonian–Lower Coniacian of the Opole Trough
is fairly sim i lar to that rec og nized among phosphatized
sponges, re de pos ited in Santonian de pos its of the Kraków
area. The two re gions share six spe cies, i.e. C. infundibuli-
formis, R. cribrosum, S. venosa (Roemer, 1840), S. alcyo-
noides (Mantell, 1822), A. stellata (Roemer, 1840) and L.
angustata (Roemer, 1840). The first four spe cies also were
re corded in the Campanian de pos its of the Kraków area.

RE MARKS ON ECOLOGYAND
POLY MOR PHISM OF VENTRICULITIDS

Re cent Lychniscosida are rel ict groups, rep re sented by
only a few spe cies (e.g., Mehl, 1992, Leys et al., 2007;
Reiswig and Kelly, 2011), which like other hexactinellid
groups, in habit mainly the bathyal zone (Ijima, 1927; Van
Soest and Stentoft, 1988). A deep-wa ter en vi ron ment is pre -
ferred by the hexactinellids, be cause their mor phol ogy and
life func tions are adapted to low tur bu lence, low wa ter tem -
per a ture, low sed i men ta tion rate and oligotrophic con di -
tions (Krautter, 1997, 1998; Leys et al., 2007). There fore,
these sponges oc cur spo rad i cally in shelf seas and in habit
al most in vari ably their deeper re gions. The shal low est
depth at which lychniscosidans were noted was about 80 m
(Finks and Rigby, 2004).
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Ta ble 1

Strati graphic dis tri bu tion of ventriculitid spe cies in suc ces sion stud ied (grey bar),
as re ported from var i ous ar eas of Eu rope (black bar)

B – Bel gium (af ter Defretin-Lefranc, 1960), Cz – Czech Re pub lic (af ter Poèta, 1883; Friè, 1889; Vodrážka et al., 2009), E – Eng land (af ter Hinde, 1883;
Reid, 1968; Wood, 2002), F – France (af ter Moret, 1926; Defretin-Lefranc 1960; Lagneau-Hérenger, 1962; Pajaud, 1973), G – Ger many (af ter Schrammen,
1912; Rauff, 1933; Nes tler, 1961; Ulbrich, 1974; Mehl, 1992), I – North ern Ire land (af ter Reid, 1968), K – Kraków area, Po land (af ter Bieda, 1933; Hur-
cewicz, 1968), N – north-east ern Po land; R – Saratov re gion, Rus sia (af ter Sinzov, 1871-72; Pervushov 1998, 2002), S – Spain (af ter Lagneau-Hérenger,
1950), U – Ukraine (af ter Œwierczewska-G³adysz, 2006, Olszewska-Nejbert and Œwierczewska-G³adysz, in re view); V – Mid dle Vistula River val ley, Po -
land (af ter Œwierczewska-G³adysz, 2006); white bar with oblique black lines rep re sents prob a ble strati graphic ranges of sponges re de pos ited in Up per
Santonian de pos its in Kraków area, south ern Po land (af ter Olszewska-Nejbert and Œwierczewska-G³adysz, 2009; Œwierczewska-G³adysz, 2010); spe cies,
rec og nized in Up per Turonian or Lower Coniacian of Opole Trough for first time, marked with as ter isk



As sem blages with abun dant lychniscosidans are com -
mon in the Up per Cre ta ceous of the North Eu ro pean Prov -
ince, but ap pear to be lim ited to the cal car e ous and marly
facies of the deeper re gions of epicontinental seas (e.g.,
Defretin-Lefranc, 1960; Nes tler, 1961; Reid, 1968; Termier
and Termier, 1981; Wiese et al., 2004; Žítt et al., 2006;
Schneider et al., 2011). Ac cord ing to Defretin-Lefranc
(1960), the dis tri bu tion of dif fer ent groups of si li ceous spon-
ges in the Up per Cre ta ceous de pos its of France indicates that
lychniscosidans pre ferred a deeper-wa ter hab i tat than that
of the hexactinosidans. This hy poth e sis is not con firmed in
some Ju ras sic as sem blages (e.g., Leinfelder et al., 1996)
and in other Cre ta ceous as sem blages (Œwierczewska-G³a-
dysz, 2006). Most prob a bly, the bathymetric pref er ences of
both groups are sim i lar. The en vi ron men tal re quire ments of
Re cent lychniscosidans and their dis tri bu tion in Cre ta ceous
de pos its per mit to con clu sion that the Up per Turonian–
Lower Coniacian marly lime stones and marls were de pos -
ited be low the storm wave-base. A pre cise de ter mi na tion of
the ba sin bathymetry, based on the ventriculitid spe cies rec -
og nized is not pos si ble, ow ing to the lack of pres ent-day an -
a logues. Ad di tion ally, changes in the tax o nomic com po si -
tion of ventriculitid sponges, ob served in the Up per Turo-
nian–Lower Coniacian se quence, are prob a bly con nected
with other fac tors, as well as the strati graphic range of the
par tic u lar spe cies (Ta ble 1).

Nu mer ous spe cies of si li ceous sponges, char ac ter ized
by very high intraspecific vari abil ity, are usu ally con nected
with vari able en vi ron men tal con di tions (e.g., Trammer,
1979; Mehl and Niebuhr, 1995; Krautter, 1998). Among the 
Late Cre ta ceous lychniscosidans, the Ventriculitidae are
one of the most poly mor phic groups. An ex tremely vari able
fea ture, ob served in nu mer ous ventriculitid taxa, is the size
of the ca nal open ings. In the as sem blage stud ied, V. chonoi-
des, S. alcynoides and A. stellata are char ac ter ized by very
dif fer ent sizes of ca nal open ings. Sim i lar vari abil ity was ob -
served in R. cribrosum from youn ger stages of the Up per
Cre ta ceous (e.g., Ulbrich, 1974; Œwierczewska-G³adysz,
2006), but this spe cies is rare in the ma te rial stud ied and
thus mea sure ments of its ca nal open ings do not dis play this
vari abil ity. The size of the ca nal open ings in other spe cies is 
rel a tively con stant.

Thick en ings of the cor tex on the der mal sur face were
de scribed for V. chonoides (Reid, 1962; Wood, 2002). In
the ma te rial stud ied, a sim i lar trend to form dif fer ent types
of thick en ings of the der mal cor tex, was ob served in S. alcy- 
noides, A. stellata and to a smaller ex tent in L. angustata.
Morphotypes with small and large open ings and with or
with out thick en ings of the cor tex were noted in the marly
lime stones, marls and si li ceous marls. The re la tion ship be -
tween the vari a tion of these fea tures and en vi ron men tal fac -
tors, if pres ent, can not be iden ti fied on the ba sis of the as -
sem blage stud ied.

An other vari able fea ture of the ventriculitids is the shape
of the sponge body. In the study ma te rial, the shape of the
body can be clearly cor re lated with the de posit type. Spe cies
from the Marly Lime stone Unit of the Opole Trough typ i -
cally are rep re sented by the nar row morphotypes. Spec i mens
of the same spe cies in the Up per Marl Unit, like the co-oc cur -
ring spec i mens of C. infundibuliformis and S. venosa, are

wide. Nar row morphotypes oc cur in the two lat ter spe cies;
they are known from the Santonian and Campanian of the
Kraków area (Bieda, 1933; Œwierczewska-G³adysz, 2010).
Quenstedt (1878) doc u mented nar row spec i mens of Ventri-
culites angustatus (= Leiostracosia alcynoides af ter Schram-
men, 1912; here des ig nated as S. alcynoides) from the Opole
area with a nar row osculum and trans verse nar row ing. Def-
retin-Lefranc (1960) ob served also a nar row osculum and
narrowings in spec i mens of this spe cies from the Up per
Turonian of France and con sid ered these fea tures to be spe -
cies-di ag nos tic. The pres ence of narrowings in other spe cies 
(A. stellata, L. angustata and L. robusta) from marly lime -
stones and their ab sence in sponges from the marls in di cate
that this el e ment is not spe cies-di ag nos tic and should rather
be at trib uted to en vi ron men tal fac tors.

Hexactinellid sponges are adapted to low sed i men ta tion 
rates and rapid ac cu mu la tion dras ti cally re duces their oc cur -
rence (e.g., Mehl and Niebuhr, 1995; Krautter, 1997, 1998;
Pisera, 1997; Duarte et al., 2001; Leys et al., 2004). There -
fore, fos sil hexactinellids are use ful for de ter min ing the sed -
i men ta tion rate. Par tic u larly, dish-shaped sponges are con -
sid ered to be in di ca tors of a very low sed i men ta tion rate
(Krautter, 1997). Sed i ments, cov er ing the up per sur face of
the dish-shaped sponges or trapped in the cup- and fun -
nel-like body, may cause the death of the or gan isms. There -
fore, in en vi ron ments with higher sed i men ta tion rates,
sponges with a large spongocoel pro tect them selves from
fill ing with sed i ment by nar row ing the osculum (Conway et
al., 2004; Cook et al., 2008). The nar rowed osculum pro -
duces a bun dled, exhalant wa ter cur rent, which pre vents the
ac cu mu la tion of sed i ment par ti cles in the spongocoel (Kra-
ut ter, 1997, 1998).

With re gard to this ob ser va tion, the sed i men ta tion rate
seems to be the en vi ron men tal fac tor that could have in flu -
enced the shape of the sponges stud ied. Ac cu mu la tion of the 
de pos its was low; how ever, dur ing the sed i men ta tion of the
marly lime stones, the sed i men ta tion rate was slightly higher 
than dur ing de po si tion of marls and si li ceous marls. Nar -
rowings in the sponge spec i mens were prob a bly con nected
with ep i sodes of rel a tively rapid sed i men ta tion. In the ma te -
rial stud ied, many sponges have sev eral, up to five, nar row-
ings, sug gest ing that such ep i sodes oc curred cy cli cally dur -
ing the life of a sponge. Ac cord ing to Kêdzierski and Uch-
man (2001), the sup ply of clay was con stant dur ing the sed i -
men ta tion of the Turonian and Coniacian de pos its in the
Opole Trough and changes in li thol ogy re sulted from fluc -
tu a tions in the pro duc tion of car bon ate, de rived from cal car -
e ous nannoplankton (Kêdzierski, 1995). Ep i sodes of rel a -
tively rapid sed i men ta tion could have been re lated to sea -
sonal phytoplankton blooms.

En vi ron ments with slow sed i men ta tion that are pre -
ferred by the hexactinellid sponges are also suit able for the
growth of epibionts. There fore, the ce ment ing epibionts
com monly oc cur on fos sil sponges (e.g., Mehl and Niebuhr, 
1995; Žítt et al., 2006; Charbonnier et al., 2007); like wise,
they may be found on the spec i mens stud ied. The pres ence
of root-like pro cesses (rhi zoids) in the ventriculitids stud ied
in di cates that they lived on a soft bot tom. There fore, ske-
letons of dead sponges, ly ing on a muddy bot tom, acted as a
solid sub stra tum for the set tle ment of epibionts. In re cent
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seas, nu mer ous and di verse epibionts, such as annelid worms
(terebellids and serpulids) and bryo zoans, may be ob served
on the skel e tons of dead sponges (Leys et al., 2007). Ce ment -
ing epibionts oc cur also on liv ing hexactinellid sponges, but
in these cases, they at tach themselves to the long spicules,
pro ject ing from the soft sponge bod ies.

Bryo zoans, octocorals and serpulids, found on the con i -
cal or cy lin dri cal sponges from the marly lime stones, oc cur
on var i ous sides of the same spec i mens, al low ing a con clu -
sion that af ter death, the sponges re mained propped up on
the sea bot tom, al low ing free col o ni za tion by fast-grow ing,
en crust ing or gan isms. At tach ment of the epibionts to any
part of the sponge sur face would also be pos si ble dur ing
roll ing of the dead sponge bod ies on the sea bot tom. How -
ever, the good state of pres er va tion of the spec i mens stud ied 
and their ar range ment in the sed i ment with rhi zoids exclu-
des such ex pla na tion. Ac cord ing to Žítt et al. (2006), well
pre served epibionts on hexactinellid sponges in di cate a low
sed i men ta tion rate and rapid fi nal burial. Rel a tively rapid
ep i sodes of burial in the case stud ied were prob a bly con -
nected with the over turn ing of dead sponges with at tached
epibionts. The pres ence of oys ters, mainly on the up per sur -
face of wide, flat spec i mens and on one side of the nar row,
cy lin dri cal or fun nel-shaped sponges, may in di cate that the
oys ters pre ferred hor i zon tal sur faces for col o ni za tion and
there fore were at tached to the nar row-shaped sponges, af ter
these were over turned but be fore their burial in the sed i ment.

In the ma te rial ex am ined, two spec i mens of S. alcyno-
ides have traces of dam age and later re gen er a tion (Fig.
14G). Re cent lychniscosidans are poorly known and rege-
nera tion in these sponges has not been de scribed yet, while
this pro cess has been es tab lished in other groups of hexac-
tinellids, in clud ing hexactinosidans that are also char ac ter -
ized by a dictyonal skel e ton (Leys et al., 2007). Dam age of
the sponge body is usu ally con nected with the at tack of as ter -
oids or nudi branchs (e.g., Dayton et al., 1974; Dayton, 1979,
1989; Teixidó et al., 2006; Chu and Leys, 2012). Pred a tor at -
tacks of ten do not cause the death of a sponge and the sponge
body may be re built (Dayton, 1979; Teixidó et al., 2006).

The growth rate dif fers among the var i ous spe cies of
the Hexactinellida, but is gen er ally low, a few centi metres
per a year (Dayton et al., 1974; Leys and Lauzon, 1998;
Aus tin et al., 2007). Small in di vid u als grow faster, whereas
later the growth rate de creases (Aus tin et al., 2007). The
growth rate and the max i mum sizes of the in di vid u als de -
pend also on lo cal, en vi ron men tal con di tions (Leys et al.,
2007). The pres ence of large in di vid u als in di cates ex cel lent
en vi ron men tal con di tions and a re sult ing low sponge mor -
tal ity (Teixidó et al., 2006), where the large sizes of the
sponges may be some times neg a tively cor re lated with their
abun dance in a given area (Teixidó et al., 2006; Kahn et al.,
2012). In the Opole Trough, the ventriculitids, oc cur ring in
the Up per Marl Unit, are slightly less nu mer ous than in the
Marly Lime stone Unit, but they are usu ally larger. There -
fore, the depositional en vi ron ment of the up per most Turo-
nian–Lower Coniacian marls seems to be more fa vour able
for the de vel op ment of these sponges than the en vi ron ment
dur ing the de po si tion of the Up per Turonian marly lime -
stones. The de vel op ment of si li ceous sponges de pends on
var i ous interre lated fac tors (Krautter, 1997, 1998; Pisera,

1997; Duarte et al., 2001; Whit ney et al., 2005) and in di cat -
ing the cru cial fea tures, re spon si ble for the im prove ment of
liv ing con di tions of the stud ied sponges is dif fi cult. Be sides
the pre vi ously dis cussed low rate of sed i men ta tion, a larger
food sup ply or deeper en vi ron ment could fa vour the growth
of sponges. The deep en ing of the sea in the lat est Turonian
and Early Coniacian in the Opole Trough is also sug gested
by the bathymetric in ter pre ta tions, based on ichnofabrics
(Kêdzierski and Uchman, 2001), anal y sis of shark as sem -
blages (NiedŸwiedzki and Kalina, 2003) and lyssacinosid
sponges (Œwierczewska-G³adysz and Jurkowska, in press).

The ab sence of ventriculitids in the Lower Ar gil la ceous 
Marl and Lower Marl units is dif fi cult to ex plain. Ac cord ing 
to Alexandrowicz (1974) and Tarkowski (1991), the Up per
Cre ta ceous se quence of the Opole Trough rep re sents a sin -
gle transgressive-re gres sive cy cle and the Up per Turonian
marly lime stones are cor re lated with the max i mum trans -
gres sion. In ac cor dance to this con cept, it may be con sid -
ered that in the Early–Mid dle Turonian the depositional en -
vi ron ment of ar gil la ceous marls and marls was too shal low
for the de vel op ment of hexactinellids. How ever, in the
shallow-ma rine Cre ta ceous de pos its, where hexactinellid
sponges are ab sent or ex tremely rare, cal car e ous and lithistid
sponges are rel a tively com mon (e.g., Defretin-Lefranc, 1960; 
Ulbrich, 1974; Žítt et al., 2006; Wilmsen et al., 2011). In the
Opole Trough, such case is noted in the Cenomanian sand -
stones (Leonhard, 1897; Tarkowski, 1991), the de po si tion of
which was connected with the be gin ning of the trans gres -
sion in this re gion (Aleksandrowicz, 1974; Tarkowski,
1991). Both groups of sponges are ab sent in the dis cussed
marly de pos its. There fore, in the opin ion of the pres ent au -
thor the bathymetric con di tions did not limit set tle ment by
the sponges. More over, Kêdzierski and Uchman (2001)
suggested that these de pos its rep re sented palaeoenviron-
ments, deeper than those of over ly ing marly lime stones,
where ventriculitids are abun dant. Ac cord ing to these au -
thors, some de pos its in the Opole Trough were de pos ited
con di tions of ox y gen de ple tion. The cri sis in the as sem -
blages of sponges and other ben thic fauna in the Early Turo- 
nian cor re sponds with the Cenomanian/Turonian oce anic
anoxic event (OAE-2). On the other hand, ventriculitids are
very nu mer ous in the Lower Coniacian si li ceous marls de -
pos ited dur ing the next anoxic event (OAE-3). The Hexacti- 
nellida pre fer well ox y gen ated wa ters (Leys et al., 2004),
but they also tol er ate a lower ox y gen con tent (Whit ney et
al., 2005). It can be con cluded that dur ing the de po si tion of
the Up per Marl Unit, the ox y gen con cen tra tion did not drop
be low the crit i cal value for the life of sponges, as well as for 
some other ben thic an i mals (e.g., echinoids, inoceramids),
the fos sil re mains of which oc cur in these lay ers.

CON CLU SIONS

1. The as sem blage of ventriculitid sponges, oc cur ring
in the Up per Turonian and Lower Coniacian de pos its of the
Opole Trough, com prises eight spe cies. Among them, four
spe cies, Rhizopoterion cribrosum (Phillips, 1829), Spora-
doscinia venosa (Roemer, 1840), Astropegma stellata (Roe- 
mer, 1840) and Leiostracosia robusta (Schrammen, 1902),
are de scribed from this area for the first time.
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2. Two spe cies, Astropegma stellata (Roemer, 1840)
and Leiostracosia robusta (Schrammen, 1902), are re ported 
from Turonian strata for the first time. Un til now, these spe -
cies were known from the Coniacian and suc ceed ing stages
of the Cre ta ceous.

3. Up to now, the oc cur rence of Rhizopoterion cribro-
sum (Phillips, 1829) in the Up per Turonian de pos its was not 
well doc u mented. In the Opole Trough, this spe cies is rare,
while the mor pho log i cally very sim i lar spe cies, Ventriculi-
tes chonoides Mantell, 1815, is abun dant.

4. The oc cur rence of ventriculitid sponges in the Up per
Turonian–Lower Coniacian suc ces sion of the Opole Trough 
in di cates a soft-bot tom and calm wa ter en vi ron ment, be low
the storm wave-base. The sed i men ta tion rate was gen er ally
low. The ventriculitid spe cies from the Up per Turonian
marly lime stones are rep re sented mainly by nar row morpho-
types, fre quently with narrowings, which sug gest that the rate 
of sed i men ta tion dur ing the de po si tion of the marly lime -
stones was slightly higher than dur ing the de po si tion of the
up per most Turonian–Lower Coniacian marls and si li ceous
marls, in which wide morphotypes dom i nate.
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