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Ab stract: Si li ceous sponges are ex tremely abun dant in the Up per Campanian- Maastrichtian opo kas and marls of
the Mid dle Vis tula River Val ley, situ ated in the west ern edge of the Lublin Ba sin, part of the Cre ta ceous
German- Polish Ba sin. This is also the only one area in Po land where strata bear ing the Late Maas trichtian sponges
are ex posed. The pre sented pa per is a taxo nomic re vi sion of sponges col lected from this re gion. Based both on
ex ist ing and newly col lected ma te rial com pris ing ca. 1750 speci mens, 51 spe cies have been de scribed, in clud ing
18 be long ing to the Hex acti no sida, 15 – to the Lychnis co sida and 18 – to Demo spongiae. Among them, 28 have
not been so far de scribed from Po land. One new ge nus Vario po ro spongia, as signed to the fam ily Ven tricu li ti dae
Smith and two new spe cies Vario po ro spongia dar iae sp. n. and Aph ro cal listes cal ci formis sp. n. have been
de scribed. Com pari son of sponge fauna from the area of Po dilia, Cri mea, Cher ni hov, and Don bas re gions, as well
as lit era ture data point to the oc cur rence of spe cies com mon in the ana lysed area and to the ba sins of East ern and
West ern Europe. This in turn in di cates good con nec tions be tween par ticu lar ba sins of the Euro pean epi con ti nen tal
sea dur ing the Campanian–Maastrichtian. Analy sis of the taxo nomic com po si tion of the Mid dle Vis tula as sem -
blage sug gests that the oc cur ring sponge fauna is tran si tional be tween the fau nas of East ern and West ern Europe,
what may be linked with the cen tral lo ca tion of the Lublin Ba sin in the Euro pean epi con ti nen tal sea. The grad ual
up ward de crease of taxo nomic di ver sity of the Hex acti no sida and Lychnis co sida in the stud ied suc ces sion points
to grad ual ba sin shal low ing, what is con sis tent with the global re gres sive trend by the end of the Cre ta ceous. The
domi na tion of the Hex acti nel lida over the lithis tids in terms of di ver sity and abun dance in the en tire sec tion al lows 
us to es ti mate the maxi mum depth of the Late Cam panian ba sin as 200– 250 m and to con strain the mini mum depth 
dur ing the lat est Maas trichtian as about 100 m.
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IN TRO DUC TION

Rich sponge fauna with a si li ceous skele ton ex isted
dur ing the Late Cre ta ceous in the Euro pean con ti nen tal sea
(Wie den mayer, 1980; Pis era, 1999). The con di tions fa vour -
ing de vel op ment of sponges at that time were linked with
the com mon ma rine trans gres sions which be gan in the Al -
bian (Han cock & Kauff man, 1979). The acme of sponge de -
vel op ment oc curred in the Cam panian, what cor re sponded
to the global maxi mum of eustatic rise (Han cock, 1975;
Han cock & Kauff man, 1979; Han cock, 1989).

De spite large abun dance and high taxo nomic vari abil -
ity, larger ac cu mu la tions of bod ily pre served sponges are
not com mon in the Up per Cre ta ceous strata. Their dis tri bu -
tion is re stricted to some ar eas and stra tigraphic in ter vals
only (cf. Han cock, 1976). The larg est number of sites with
rich and well rec og nised sponge fauna is known from West -

ern Europe. The pres ence of sponges in the Up per Cre ta -
ceous de pos its has also been noted from Cen tral and East ern 
Europe. How ever, sponges in these lo cali ties are not known
in de tail due to their poor state of pres er va tion, which is re -
lated to the domi na tion of carbonate- siliceous and chalk fa -
cies over lime stones.

The Mid dle Vis tula River Val ley (Cen tral Po land) is
one of the ar eas in Po land, where the Late Cre ta ceous
sponges are very abun dant. For the first time the pres ence of 
sponges in this area was noted by Pusch (1837). Later, they
were also men tioned by Su jkowski (1931), Po¿aryski
(1938), and Putzer (1942). Early Cre ta ceous sponges, com -
monly oc cur ring in the Al bian strata were stud ied by Hur ce -
wicz (1988). Sponges be long to one of the most com mon
fos sil groups also in the Cam panian and Maas trichtian



strata. Their taxo nomic rec og ni tion, how ever, is poor. Only
sin gle speci mens have been de scribed from these de pos its
(Hur ce wicz, 1966, 1968).

The Cam panian and Maas trichtian sponges from the
Mid dle Vis tula River Val ley also have a cer tain pa laeoe co -
logi cal sig nifi cance, be cause they oc cur in the beds in situ.
Ad di tion ally, apart from this area, no out crops with sponges 
of the Maas trichtian age are known from the area of Po land.

Thus, this re gion is unique for trac ing the changes which
took place in the sponge as sem blages in the Late Cre ta ceous 
up to the Cre ta ceous/Palaeo gene bound ary, and re fer ring
these changes to the ba thyme try of the ba sin by the end on
the Cre ta ceous.

The pre sented herein taxo nomic re search of sponges
from the Cam panian and Maas trichtian de pos its from the
Mid dle Vis tula River Val ley sup ple ments the ex ist ing data

228  E. ŒWIERCZEWSKA-G£ADYSZ

Fig. 1. A. Lo ca tion of stud ied area on the gen eral map of Po land; B. Geo log i cal sketch – map of the Mid dle Vistula River Val ley
(adopted from: Po¿aryski, 1938 and B³aszkiewicz, 1980)



on the fos sil as sem blages from this area. It also pro vides
new facts on the oc cur rence of sponge fauna in the Late
Cre ta ceous in the cen tral part of the Cen tral Euro pean Ba -
sin, what in turn al lows broad en ing the palaeo geo graphic
ranges of some spe cies ear lier known from West ern Europe
only.

GEO LOGI CAL SET TING

The Cre ta ceous rocks com pris ing the Al bian through
Maas trichtian strata are ex posed in the west ern part of the
Lublin Ba sin, in the Mid dle Vis tula River Val ley be tween
An no pol and Pu³awy (Fig. 1A, B). This re gion was a part of
the Ger man–Pol ish Ba sin and in the Late Cre ta ceous was
lo cated in the cen tral part of a vast shelf sea in the area of
Cen tral Europe.

The study area com prises the north ern part of the Mid -
dle Vis tula River gorge. The ex po sures (13 sites), in which
the sponge fauna have been col lected, are situ ated in the
Vis tula River Val ley along its both sides, at a dis tance of ca.
50 km (Fig. 1B). The Cre ta ceous de pos its oc cur ring in the
study area dis play poor bed ding and dip very gen tly (ca. 3°)
to the NE and NNE (cf. Po¿aryski, 1938).

De spite nu mer ous pa pers (£opuski, 1911–1912; Ma-
zurek, 1915; Po¿aryski, 1938; Kon giel, 1958, 1962; Po¿a-
ryska, 1965, 1967; B³asz kiewicz, 1966, 1980; GaŸdzicka,
1978; Peryt, 1980; Po¿aryska & Pu gac zewska, 1981;
Abdel- Gawad, 1986; Han sen et al., 1989; Mar ci nowski &
Rad wañski, 1996; Machal ski, 1996; Machal ski & Jagt,
1998), the de tailed cor re la tion of par ticu lar litho logi cal suc -
ces sions has not bee es tab lished yet. This re sults from the
rather uni form char ac ter of the Cam panian and Maas trich-
tian sedi ments. These ex po sures, ex cept for Nasi³ów and
Bo chot nica, lack char ac ter is tic cor re la tion beds or ho ri zons. 
In this pa per, the bi os tra tigraphic zones based on cepha lo -
pods (B³asz kiewicz, 1980) have been used (Fig. 2).

The old est stud ied de pos its are the Up per Cam panian
opo kas, ex posed in the quar ries of Ciszyca Kolo nia, Ci-
szyca Górna, and Pio trawin (Nosto ceras po zaryskii Zone)
(Fig. 2). The Cam panian de pos its pass con forma bly into
mac ro scopi cally in dis tin guish able opo kas of the Lower
Maas trichtian, known from Dzi urków and Solec (Bele-
mnella lan ceo lata Zone) and from K³udzie (Be lemnella oc -
ci den ta lis Zone). The younger, soft white marls of the lower 
Up per Maas trichtian (Be lem nitella jun ior Zone) oc cur at
Do bre, Podgórze, and Mêæmierz. The up per Up per Maas -
trichtian (Hap loscaph ites con stric tus cras sus Zone) is rep -
re sented by opo kas from Ka zim ierz and Janow iec, and in
Bo chot nica and Nasi³ów, in which the up per most Cre ta -
ceous–Palaeo gene strata are ex posed. De pos its of the up per
Up per Maas trichtian are mac ro scopi cally simi lar to the Up -
per Cam panian and Lower Maas trichtian opo kas. The top of 
the Up per Maas trichtian opo kas due to dia ge netic pro cesses 
un der went trans for ma tion into a 50–60 cm thick bed of hard 
lime stone. The strongly brec ci ated top of this bed has ear lier 
been de scribed as a “hard ground” (Po¿aryska, 1952; Ab del- 
Gawad, 1986; Han sen et al., 1989). Ac cord ing to re cent in -
ves ti ga tions, these struc tures are linked with the ac tiv ity of
bur row ing or gan isms (Je li nowska, 1985; Rad wañski, 1985;

Machal ski & Wa laszc zyk, 1987; Machal ski, 1998). The
opoka is di rectly over lain by glau co nitic sand stone con tain -
ing nu mer ous phos pha tised Cre ta ceous and Palaeo gene fos -
sils. This bed is con sid ered ei ther the up per most Cre ta ceous
(Kon giel, 1935, 1958; Po¿aryski, 1938; Putzer, 1942; Rad -
wañski, 1985; Abdel- Gawad, 1986; Machal ski & Wa lasz-
czyk, 1987) or Palaeogene in age (Po¿aryska, 1965, 1967;
Krach, 1974, 1981; B³asz kiewicz, 1966, 1979, 1980; Peryt,
1980; Han sen et al., 1989; Machal ski, 1998; ¯ar ski et al.,
1998; Œwierczewska-G³adysz, 2000; Œwierczewska-G³a-
dysz & Olszewska- Nejbert, 2006). The bed passes into ga -
izes with lime stones, the so- called si wak, pres ently as signed 
ei ther to the Mon tian (Krach, 1968, 1971, 1974; Po¿aryska,
1965; Lisz kowski, 1970) or Da nian (Peryt, 1980; Hansen et
al., 1989; Machal ski, 1998, ¯ar ski et al., 1998).

Be side sponges, the most abun dant mac ro fauna in clude
bi valves and snails (Krach, 1931; Po¿aryski, 1938; Putzer,
1942; Po¿aryska & Po¿aryski, 1951; Pu gac zewska, 1977;
Abdel- Gawad, 1986; 1990). Of stra tigraphic sig nifi cance
are be lem nites (Nowak, 1913, 1917; Sko³ozdrówna, 1932;
Kon giel & Mat wiejówna, 1937; Kon giel, 1962) and am -
mon ites (£opuski, 1911- 12; Nowak, 1913, 1917; B³asz -
kiewicz, 1966, 1979, 1980; Machal ski & Jagt, 1998). Ad di -
tion ally, nau ti loids (£opuski, 1911- 1912; Kon giel & Mat -
wiejówna, 1937; Putzer, 1942), brachio pods (Po¿aryska &
Po¿aryski, 1951; Popiel- Barczyk, 1968), cor als (Putzer,
1942), echi noids (Kon giel, 1950; M¹czyñska, 1972), and
bryo zo ans (Ma ryañska, 1969) are also pres ent.

MA TE RIAL

The stud ied ma te rial con sists of about 1,750 speci mens
(col lec tion of UL XX). The speci mens have been col lected
in 13 ex po sures within the Vis tula River Val ley: Ciszyca
Kolo nia, Ciszyca Górna, Pio trawin, Solec, Dzi urków,
K³udzie, Do bre, Podgórz, Mêæmierz, Ka zim ierz – two ob -
ser va tion points, Janow iec, Nasi³ów, and Bo chot nica –
three ob ser va tion points (Figs 1B, 2). Part of the speci mens
have been col lected di rectly from the ex po sure walls, ena -
bling ob ser va tion of the pres er va tion stage of sponges in
par ticu lar beds and their po si tion in the rock, as well as de -
ter mi na tion of spe cies vari abil ity in the sec tions. Most of the 
stud ied ma te rial, par ticu larly the larger forms, has been col -
lected from the de bris.

For a com pari son, mu seum col lec tions of the Cam -
panian and Maas trichtian sponges housed at the Geo logi cal
De part ment of the £ódŸ Uni ver sity have also been stud ied.
These col lec tions in cluded speci mens de scribed by Hur ce -
wicz (1966, 1968) from the south- western part of the
Miechów Ba sin (vi cin ity of Koniecpol, Miechów and
Kraków) and from the Mid dle Vis tula River Val ley (UL II,
III), un de scribed ma te rial of H. Hur ce wicz from both these
re gions (UL XVI), an un de scribed col lec tion from Ukraine
(Don bas re gion, Cri mea, Ivano- Frankivsk re gion and Cher -
ni hov re gion); (UL XVII) and ma te rial col lected by my self
from Mo gilno near £ódŸ (UL XIX). Ad di tion ally, the re -
search in cluded also speci mens from the col lec tions of the
Geo logi cal Mu seum of In sti tute of Geo logi cal Sci ences of
the Pol ish Acad emy of Sci ences in Kraków, con tain ing
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Senonian sponges from the vi cin ity of Kraków (A- 1-1), de -
scribed by Bieda (1933), and ?San to nian sponges from
Korz kiew near Kraków (A- 1- 82), stud ied by Ma³ecki
(1980). Very help ful was also the analy sis of speci mens

from the Cre ta ceous of the Opole Ba sin, de scribed by Tar -
kowski (1991), and the col lec tions of Al bian sponges from
the north ern mar gin of the Holy Cross Mts. (UL V, VIII,
IX), de scribed by Hur ce wicz (1984, 1988).

230  E. ŒWIERCZEWSKA-G£ADYSZ

Fig. 2. A sche matic lithostratigraphic sec tion of the Up per Campanian–Maastrichtian sed i ments show ing strati graphic po si tion of the
stud ied out crops; p–z – lo cal litho-fau nal ho ri zons af ter Po¿aryski (1938)



STATE OF PRES ER VA TION

Typi cally, the speci mens are strongly li mo ni tised. Their 
si li ceous skele ton is usu ally dis solved. The skele ton is best
pre served in the low er most, mas sive parts of the sponges.
Its frag ments are also pre served in speci mens, found within
ir regu lar cherts (cf. Michniak, 1979). In most sponges voids 
af ter dis solved spic ules are dis tinct. The voids are in some
cases filled with iron com pounds or cal cite, what can be
noted in ma te rial from the top most part of the Maas trichtian
opo kas.

The state of pres er va tion var ies in par ticu lar beds. The
best pre served skele tal ele ments are found in speci mens
from Pio trawin. Si li ceous spic ules are very rare in the lime -
stone bed cap ping the Maas trichtian suc ces sion (Nasi³ów
and Bo chot nica), and they are al most en tirely ab sent in the
phos pha tised speci mens from the glau co nitic sand stone.
Most dif fi cult to study are, how ever, sponges from marls of
the lower Up per Maas trichtian from ex po sures near
Mêæmierz, Do bre, and Podgórz. They are ex tremely
strongly li mo ni tised and ad di tion ally crushed due to me -
chani cal weath er ing of the rocks. Some of the sponges can -
not be rec og nised due to com plete dis so lu tion of skele ton
and lack of clear voids af ter spic ules. There fore, the number 
of sponges de scribed in the sys tem atic part does not re flect
their real abun dance in the par ticu lar ex po sures.

METH ODS

Be cause in some cases it has not been pos si ble to pre -
pare the speci mens from the rock, some fea tures have been
ana lysed based on lay ered im ages us ing x- ray com puter to -
mo gra phy. Lay ered im ages have been made every 2 or 5
mm. De pend ing on the de gree of wall uni form ity (i.e. more
or less evenly filled with fer rugi nous hy drox ides, vari able
po ros ity), de tails of the anat omic struc ture of sizes be tween
1–3 mm could be ob served.

In or der to pre pare out the sponge skele tons, the speci -
mens from marls and opo kas with a low con tent of sil ica
were etched with 10% hy dro chlo ric acid. To re move the sil -
ica dis persed in the rock, most speci mens from opoka were
sub ject to short (15–30 min utes) etch ing with 5% hy dro flu -
oric acid. This method, how ever, caused also slight etch ing
of the spic ules; ad di tion ally only a thin layer of the skele ton
could be ob served on the pre pared sur face. Be side si li ceous
skele tons, also their go ethite and li mo nite pseu do morphs
have been ana lysed. The voids af ter dis solved spic ules de -
void of fer rugi nous hy drox ides have been filled with resin.
First the speci mens were im preg nated un der pres sure with
ar aldite, and then dis solved in hy dro flu oric acid, thus ar -
aldite casts of the skele ton were ob tained.

The pre pared skele tal ele ments were ini tially ob served
un der a bin ocu lar, and then SEM- viewed. Ob ser va tion of
thin sec tions in bright- field mi cros copy al lowed de ter min -
ing the skele ton struc ture. Thin sec tions have been made
par ticu larly from phos pha tised speci mens from the glau co -
nitic sand stone. Voids af ter dia ge neti cally dis solved skele -
ton have also been ob served. Loose spic ules (or their voids)

dis persed in the rock have also been sub ject to analy sis.
This has been ac com plished by mak ing thin sec tions of the
rock sam ples col lected from par ticu lar ex po sures.

In or der to de ter mine the ca nali sa tion within the skele -
ton, trans verse and lon gi tu di nal cross- sections through the
sponge wall have been made. In some cases, se ries of cross-
sec tions par al lel to its sur face have also been pre pared. Spo -
radi cally the ca nali sa tion has been ana lysed us ing com puter
to mo gra phy. The lat ter method, due to the gen er ally small
di ame ter of ca nals, could not be com monly ap plied.

SYS TEM ATIC AC COUNT

Class HEX ACTI NEL LIDA Schmidt 1870
Or der HEX ACTI NO SIDA Schram men 1903

Fam ily FAR REI DAE Gray 1872
Ge nus Chonodic tyon Reid 1959

Type spe cies: Far rea in fun dibu li formis Car ter 1873

Re marks: Ge nus Chonodic tyon pro posed by Reid (1959), as op -
posed to other sponges with a Far rea type of cho ano so mal skele -
ton, is char ac ter ized by a fun nel shape (com pare Car ter, 1873, pp.
448–449, pl. 17, fig. 1; Schulze, 1887, p. 48).

Chonodic tyon (?) cf. sew er by en sis Reid 1959
Fig. 3 (A–E)

cf. *1959. Chonodic tyon (?) sew er by en sis sp. nov.: Reid, pp. 9–10,
pl. 2, fig. 2.

Ma te rial and pres er va tion: One speci men with out ba sal and top
parts from Pio trawin. Cho ano so mal skele ton pre served only frag -
men tar ily.
De scrip tion: Funnel- shaped sponge over 10 cm high (Fig. 3A). In
up per part, ca. 30 mm in di ame ter fun nel al most cy lin dri cal. In
lower part, nar row ing rap idly into tube- shaped stalk, ca. 0.8 mm in 
di ame ter. Five small knobs (2 de ter mined with aid of X- ray com -
puter to mo gra phy – Fig. 2B–E) dis trib uted spi rally on its sur face.
There is a round whole about 5 mm in di ame ter on a top of each of
them. Dic tyo nal skele ton com pris ing smooth hex actines. Skele ton
com pris ing gen er ally three lay ers ad ja cent to sponge sur face. Net -
work in ex ter nal and mid dle layer is very regu lar, with quad ran gu -
lar or trans versely rec tan gu lar meshes of the av er age meas ure
0.3–0.5 mm x 0.3 mm. In some cases, hex actines ori ented less
regu larly, form ing small, sev eral mm2 ar eas with slightly dis -
turbed struc ture. Trans verse beams con nect ing both lay ers per pen -
dicu lar, ca. 0.2 mm long. Third, ir regu lar skele ton layer in form of
ir regu lar net work, with tri an gu lar and quad ran gu lar meshes, of
vari able size (from 0.2 to 0.6 mm in size). Ad di tional layer with ir -
regu lar dis tri bu tion of hex actines oc cur ring on ex ter nal sur face, in
lower par of sponge. Lack of ca nali za tion in skele ton.
Re marks: Ac cord ing to Reid (1959), the only known speci men of
Chonodic tyon (?) sew er by en sis Reid gen er ally pos sesses a bi-
 layered skele ton. Its struc ture and the size of skele tal ele ments are
analo gous to the ex ter nal and mid dle layer of the speci men from
Po land. In the ana lyzed speci men the pres ence of a sec on dary
skele tal layer is prob lem atic. In gen eral, the pri mary skele tal layer
in rep re sen ta tives of Far rei dae is rep re sented by the most regu lar
layer ly ing on the gas tral sur face. The sec on dary lay ers, more or
less regu lar, are added on the der mal sur face (Ijima, 1927; Reid,
1964). In turn, due to the pat tern of dic tyo nal strands, Reid (1959)
con sid ered the ex ter nal layer as the pri mary skele ton in Chonodic -
tyon (?) sew er by en sis, whereas the layer on the in ter nal sur face
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was con sid ered as the sec on dary net work. The most dis turbed net -
work on the gas tral sur face in the speci men from Po land can also
be con sid ered as the sec on dary layer of the skele ton. The ad di -
tional layer oc cur ring on the der mal sur face in the lower part of
sponge can be, as sug gested by Reid (1959), a frag ment of a layer
con tinu ing into the ba sal skele ton. Due to in com plete ness of the
holo type of Chonodic tyon (?) sew er by en sis, the con struc tion of its
lower part is un known. The fun nel shape of the speci men is un -
clear, there fore, Reid (1959) with doubt in cluded this spe cies to
the ge nus Chonodic tyon. The speci men from Po land due to its
shape is in ter me di ate be tween tube- shaped forms ob served in rep -
re sen ta tives of the ge nus Far rea Bow er bank 1862 and funnel-
 shaped forms of the ge nus Chonodic tyon. The lat eral open ings ob -
served in the lower, nar rower part of sponge are most proba bly the
re mains of re duced lat eral branches, whereas the nar row fun nel is
a re sult of in tense de vel op ment of the up per part of the axis. The
re duc tion of lat eral tubes is ob served also in Re cent spe cies, i.e.
Far rea occa Bow er bank 1862 (see Ijima, 1927, p. 132, pl. 10;
Reid, 1964, p. 55, text- fig. 28c). These forms, how ever, do not
show modi fi ca tions in the up per part of the sponge. The uni vo cal
as sign ment of the ana lyzed speci men to Chonodic tyon Reid based
on such sparse ma te rial is still prob lem atic.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campa-
nian).

Fam ily EURETI DAE Zit tel 1877
emended Reid 1959, 1963b,

emended Re is wig & Wheeler 2002

Re marks: Due to the con struc tion of the dic tyo nal skele ton and
lack of ca nali za tion, Reid (1959) in cluded i.a. the gen era as signed
by Schrammen (1912) to two new fami lies: Hapa lopeg mi dae and
Cal li bro chi dae to the Eureti dae. The clas si fi ca tion of fos sil Eureti -
dae pre sented by Reid (2004e) is in some cases con tro ver sial and
dif fi cult to link with the zoo logi cal sys te mat ics (Re is wig &
Wheeler, 2002).

Ge nus Eurete Sem per 1868
Type spe cies: Eurete sim pli cis sima Sem per 1968

Re marks: Reid (1959, 1963b) con sid ered gen era En dorete
Topsent 1928, Gym norete Ijima 1927, Het er orete Dendy 1916 and 
Pararete Ijima 1927 to be a sub gen era of Eurete.
Ac cord ing to Reiswig and Wheeler (2002), it is only to be accep-
ted for fos sil sponges with out pre served free spic ules, which are
di ag nos tic for the fore go ing gen era. In Mehl’s (1992) opin ion,
characteristic fea ture that al lows to dis tin guish fos sil representati-
ves of ge nus Pararete and Eurete are also the nodes, which in
Pararete are spheri cally thick ened in the dic tyo nal skele ton. This
cri te rium is not clear enough, as ac cord ing to Re is wig and Whe-
eler (2002); in Eurete “nodes are unswol len but some times slightly 
swol len”, and in Pararete “nodes are usu ally swol len and tu ber -
cled”.

Eurete for mo sum Reid 1959
Figs 4 (C–E), 5 (A, B)

*1959. Eurete for mo sum sp. nov.: Reid, pp. 21–22, pl. 2, figs 7, 8;
pl. 3, figs 1, 2.

?1961a. Eurete cf. for mo sum: Reid, pp. 44–48.

Ma te rial and pres er va tion: 109 speci mens (1 speci men from
Ciszyca Górna, 6 from Pio trawin, 8 from Dzi urków, 3 from
K³udzie, 7 from Do bre, 5 from Podgórz, 40 from Ka zim ierz, 2
from Janow iec, 2 from opoka from Bo chot nica, 11 from opoka and 
24 from the green sand from Nasi³ów). Speci mens to a vari able de -
gree in com plete. Skele tons typi cally com pletely dis solved. Voids
af ter spic ules are filled in some cases with iron hy drox ides.
De scrip tion: Spheri cal to ir regu lar lumpy sponges, up to 180 mm
in di ame ter (Fig. 4D, E). Some speci mens in up per part di vided
into 2–3 pyramid- like or cylindrical- shaped parths, not ex ceed ing
1/3 of sponge height. Young in di vidu als typi cally pyramid-
 shaped, rarely mas sive, with nu mer ous free pe riph eral tubes (Fig.
4C). Sponge com posed of di vid ing and al ter nately con nect ing
again tubes. Tubes thin- walled (1–2 mm), 6–18 mm in di ame ter.
Di ame ter of tubes in creas ing with growth of in di vid ual. Spaces be -
tween tubes of simi lar di ame ter as tubes. In pe riph eral part, tubes
ter mi nat ing loosely or form ing joined, curved folds. Ba sal part in
form of in crust ing plate, typ i cally at tached to other sponges. Dic -
tyo nal skele ton (Fig. 5A, B) com pris ing hex actines with smooth or 
finely granu lose rays. Within wall on gas tral sur face, skel e ton
regu lar, with rec tan gu lar meshes, 0.2 mm × 0.3 mm. To wards der -
mal sur face skele tal net work ir regu lar, with tri an gu lar and quad -
ran gu lar meshes. On both sur faces net work denser with small
(0.05–0.1 mm), tri an gu lar meshes and mul ti ra di ate nodes. Some
nodes thick ened (Fig. 5B). Round or slightly po lygo nal ca nal
open ings rather regu larly dis trib uted on ex ter nal sur face of tubes.
Di ame ter very vari able, from 0.1 mm to 0.3 mm. On in ter nal sur -
face ca nal open ings slightly larger, al though simi larly dis trib uted.
Ca nals (=extra dic tyo nal epirhy ses and aporhy ses sensu Reid,
1959) de vel oped only within the sur face part of dic tyo nal skele -
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Fig. 3. A–E – Chonodictyon (?) cf. sewerbyensis (Reid 1959);
A – lat eral view of en tire spec i men; lower part with lat eral oscula;
note casts af ter spicules on spec i men sur face; B–E – a se ries of
trans verse cross–sec tions through lower part of spec i men; im ages
made ev ery 6 mm by us ing X–ray to mog ra phy; wall of sponge is
white; Piotrawin, Up per Campanian (UL XX 3/69)



LATE CRETACEOUS SILICEOUS SPONGES 233

Fig. 4. A – Wollemania araneosa Schrammen 1912; lat eral view; Piotrawin, Up per Campanian (UL XX 0/20); B – Oxyrhizum cf.
eximium Schrammen 1912; lat eral view; Solec, Lower Maastrichtian (UL XX 3/160); C–E – Eurete formosum (Reid 1959); C – lat eral
view; Kazimierz, Up per Maastrichtian (UL XX 1/49); D – lat eral view; Kazimierz, Up per Maastrichtian (UL XX 0/297), E – lat eral view;
Nasi³ów, greensand, Up per Maastrichtian (UL XX 0/118); F, G – Eubrochis cribrosus (Reid 1964); F – casts af ter dis solved spicules filled 
with li mo nite; Nasi³ów, opoka, Up per Maastrichtian (UL XX 0/91); G – lat eral view; Kazimierz, Up per Maastrichtian (UL XX 0/90). H –
Hapalopegma meandrina Schrammen 1912; frag ment of fan-like lobe with limonitized dictional net work on sponge sur face; Piotrawin,
Up per Campanian (UL XX 3/61)



ton. In young in di vidu als and the young est parts of sponges, where 
the sec on dary net work is very thin, ca nals may not be de vel oped at 
all.
Re marks: Reid (1959) con sid ered the mas sive shape as a typi cal
for E. for mo sum based only on two in com plete speci mens. The
stud ied ma te rial shows a large out ge netic and mor pho logi cal in ter -
spe cific vari abil ity. There fore, py ri form or columnar- shaped spe-
cimens from the Tu ro nian–Lower San to nian of Eng land de scribed
by Reid (1961a) as Eurete cf. for mo sum Reid 1959 also seems to
be rep re sent ing the stud ied spe cies. Ac cord ing to Mehl (1992),
some Late Cre ta ceous spe cies from Eng land with swol len nodes
(see Reid, 1959, 1961a), in clud ing E. for mo sum Reid may be con -
sid ered as syno nyms of the Re cent spe cies Pararete sem peri
(Schulze 1887). The lat ter spe cies pos sesses strongly thick ened
nodes cov ered with fine pro cesses in their der mal and gas tral part
(Schulze, 1887, p. 292, pl. 77; Ijima, 1927, pp 193–194, pl. 16, figs 
23–29). In E. for mo sum, only some of the mul ti ra di ate nodes have
a slightly spheri cal shape. Due to this fact in clud ing E. for mo sum
to Pararete ge nus and syn onymiz ing with P. sem peri is ques tion -
able.

Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Up per most Maas trichtian); Eng land (Ce no ma nian–Lower Seno-
nian).

Ge nus Eubro chis Schram men 1902
(= Cal li bro chis Schram men 1912) emended Reid 1963

Type spe cies: Eubro chis senonica Schram men 1902

Emended di ag no sis: Funnel- shaped sponges or in shape of
dichoto mously di vid ing flat tened tubes. Dic tyo nal skele ton regu -
lar, mul timesh, with out de vel oped ca nals. On der mal sur face one
or mul ti lay ered sec on dary dic tyo nal layer com pris ing small hex -
actines. On gas tral sur face, sec ond ary net work ir regu lar, with
open ings dis trib uted ac cord ing to meshes of dic tyo nal skele ton.
Re marks: Schrammen (1912) changed the name Eubrochis to
Callibrochis due to the ex is tence of an other ge nus with the same
name, i.e. Eubrochus Sollas 1876. The new name was ac cepted by
Mehl (1992), whereas in this pa per, fol low ing Laubenfels (1955)
and Reid (1963b, 1964, 2004e), I ac cept the old name. In the de -
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Fig. 5. A, B – Eurete formosum (Reid 1959); A – dictyonal skel e ton; gastral sur face net work with rect an gu lar meshes vis i ble in right
up per cor ner; Up per Campanian, Piotrawin (UL XX 8/133); B – der mal sur face of the skel e ton; Kazimierz, Up per Maastrichtian (UL XX
0/188); C–E – Wollemania araneosa Schrammen 1912; C – choanosomal skel e ton; in the back ground note in ter nal side of sec ond ary net -
work on gastral sur face; D – sec ond ary net work on der mal sur face; E – reg u lar dictyonal skel e ton from cen tral part of wall; Piotrawin, Up -
per Campanian (C – UL XX 7/10; D, E – UL XX 3/69); F, G – Eubrochis cribrosus (Reid 1964); F – vari ably ori ented frag ments of
net work; Lower Maastrichtian, Dziurków (UL XX 6/19); G – sec ond ary net work on der mal sur face with ad di tional small hexactines of the 
next gen er a tion; Piotrawin, Up per Campanian (UL XX 8/144)



scrip tion of the type spe cies of Eubrochis senonica, Schrammen
(1902, 1912) noted that the meshes of the dictyonal net work are
hex ag o nal, what would point to a farreoidal type of skel e ton.
Based on spec i mens from the col lec tion of Schrammen, Reid
(1959, p. 4) ques tioned this de scrip tion, rec og niz ing in this ge nus
the euretoidal type of skel e ton. Ac cord ing to Reid (1963b, 2004e),
the ge nus Eubrochis may pos ses skel e tal pores. This co mes from
the fact that Reid (1963b, 2004e) con sid ered Oxyrhizum Schram-
men 1912 as a syn onym of Eubrochis, which, how ever, is treated
herein as a sep a rate taxon. The pre sented di ag no sis of the ge nus
Eubrochis is nev er the less broad ened to en com pass the spe cies
Wollemania (?) cribrosa Reid 1964.

Eubro chis cri bro sus (Reid 1964)
Figs 4 (F, G), 5 (F, G)

*1964. Wol le ma nia (?) cri brosa sp. nov: Reid, p. 66, text- fig. 37.

Emended di ag no sis: Sponge com pris ing dichoto mously di vided,
flat tened branches. Wall thick ness 3–4 mm. Lack of skele tal ca -
nals. Dic tyo nal skele ton very regu lar to wards dic tyo nal strands,
with large, lon gi tu di nally rec tan gu lar meshes. On der mal sur face,
very regu lar mul ti lay ered net work with rec tan gu lar or quad ran gu -
lar meshes, com posed of sec on dary small hex actines. On gas tral
sur face, ad di tional hex actines in form of loose ir regu lar net work.
Within gas tral sur face, round open ings ly ing above meshes of dic -
tyo nal skele ton. Ca nali za tion dic ty orhy sal.
Ma te rial and pres er va tion: 52 speci mens (4 speci mens from
Dzi urków, 1 from Podgórz, 3 from Mêæmierz, 2 from Ka zim ierz, 1 
from opoka from Bo chot nica, 31 from opoka and 10 from green -
sand from Nasi³ów). Ma te rial lacks speci mens with ba sal part.
Skele ton al most com pletely dis solved, ex cept small frag ments of
sec on dary net work on der mal sur face. Voids af ter spic ules spo -
radi cally filled with iron hy drox ides.
Com para tive ma te rial: One speci men from the north ern Don bass 
re gion (UL XVII).
De scrip tion: Sponges com pris ing flat tened wid en ing tubes (Fig.
4F). In up per, wider part tubes di vid ing dichoto mously. Sec on dary 
branches slightly larger. Length of par ticu lar tubes 60–80 mm,
width in lower part ca. 25–30 mm. Wall thick ness av er agely 3
mm, maxi mally 4 mm. Planes of suc ces sive di vi sions (at least two) 
al most par al lel. An gle be tween branch ing tubes close to a right an -
gle. Dic tyo nal skele ton (Figs 4F, 5F, G) com pris ing ex ceed ingly
large hex actines, con nected in very regu lar net work. Dic tyo nal
beams very faintly di verg ing to wards der mal sur face. With growth 
di rec tion of dic tyo nal beams net work meshes trans versely rec tan -
gu lar, av er agely 0.5 × 1 mm. Trans versely net work ir regu lar with
small (ca. 0.2–0.5 mm), quad ran gu lar or tri an gu lar meshes. Cover
com pris ing small hex actines, joined in very regu lar net work with
rec tan gu lar or quad ran gu lar meshes (ca. 0.1 mm) on der mal sur -
face (Fig. 4F). In ini tial growth stages, net work mono- layered,
later trans forms into 2 (3?)-lay ered. Smaller hex actines of next
gen era tion may oc cur within net work. Ex ter nal hex actines with re -
duced dis tal ra dius. Gen eral net work ori en ta tion more or less con -
form able with sponge growth di rec tion; how ever, se ries of diffe-
rent sized hex actines with di rec tions oblique to each other may oc -
cur, there fore, with ori en ta tions in de pend ent of the dis tri bu tion of
dic tyo nal strands in pri mary net work. Quad ran gu lar or tri an gu lar
meshes at con nec tion be tween neigh bour ing com plexes. On gas -
tral sur face, sec ond ary net work ir regu lar, with tri an gu lar of po -
lygo nal meshes with di ame ters ca. 0.15 mm. Round open ings,
ly ing above meshes of pri mary dic tyo nal skele ton oc cur ring
within sec on dary net work, thus form ing regu lar ver ti cal and hori -
zon tal rows. Ca nals not de vel oped within skele ton.
Re marks: The con struc tion of pri mary dic tyo nal skele ton and the
very char ac ter is tic sec on dary net work on der mal sur face in speci -
mens from the Cre ta ceous of Po land and in the sin gle speci men

from the Maas trichtian of Don bass Ba sin in di cate their en tire con -
cor dance with the holo type of Wol le ma nia (?) cri brosa Reid 1964. 
The di ag no sis of this spe cies was based on a sin gle, dam aged
speci men. There fore Reid (1964, p. 66) de scribed the sponge
shape as un clear, proba bly funnel- like. The di ag no sis lacks the de -
scrip tion of the gas tral sur face of the cho ano so mal skele ton, in visi -
ble on the holo type. The de scrip tion pre sented above sup ple ments
the di ag no sis of the spe cies. I do not ac cept the as sign ment of this
spe cies to the ge nus Wol le ma nia Schram men 1912. De spite the
simi lar con struc tion of the pri mary dic tyo nal skele ton in both gen -
era, there are dif fer ences in the de vel op ment of the sec on dary net -
work on both its sur faces. In the ge nus Wol le ma nia, both sur faces
of the dic tyo nal skele ton are evenly cov ered by an ir regu lar,
mono- layered net work com posed of sec on dary hex actines, com -
pletely cov er ing meshes of the main skele ton. In turn, the con -
struc tion of this part of the cho ano so mal skele ton in the dis cussed
spe cies is simi lar to the spe cies Eubro chis senonica Schram men
1902, the only known rep re sen ta tive of this ge nus with a fun nel
shape. In both spe cies, sec on dary hex actines on the der mal sur face 
fuse into a net work with quad ran gu lar or rec tan gu lar, gen er ally
lon gi tu di nal meshes (see Schrammen, 1912, p. 246, text- pl. 10,
fig. 3). In E. senonica, the net work is mono- layered, with a dif fer -
ent size of meshes, and the hex actines have plate- like wid ened
rays. The mul ti lay ered net work dis tin guish ing the spe cies E. cri -
bro sus is ob vi ously a modi fi ca tion of the mono- layered net work,
oc cur ring lo cally only in the young est parts of some in di vidu als.
Schrammen (1912) noted that in E. senonica meshes of the dic tyo -
nal skele ton act as “pos tica”, nar rowed by the net work from ran -
domly ori ented hex actines. In the ex am ined in di vidu als of E.
cri bro sus, de spite the dis solved skele ton, this fea ture can be ob -
served per fectly. In the dic tyo nal skele ton, in the cen tral part of
wall in speci mens of E. cri brosa from Ger many there are hex -
actines of dif fer ent size, at tached to nodes or to rays of pri mary
hex actines (see Schrammen, 1912, text- pl. 10, fig. 2). In the ma te -
rial from Po land and Eng land, due to dis so lu tion of spic ules, the
ob ser va tion of such sec on dary com po nents of the skele ton is not
pos si ble.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Maas trichtian);
Eng land (Maas trichtian); east ern Ukraine (Lower Maas trichtian).

Ge nus Wol le ma nia Schram men 1912
Type spe cies: Wol le ma nia ara neosa Schram men 1912

Wol le ma nia ara neosa Schram men 1912
Figs 4A, 5 (C–E), 6

*1912. Wollemania araneosa nov. sp.: Schrammen, p. 247, text-pl.
10, figs 4–6; pl. 27, fig. 2; pl. 41, fig. 5.

?1960. Poro cho nia sim plex (Smith): Defretin- Lefranc, p. 85, pl.
11, fig. 5.

1974. Wol le ma nia ara neosa Schram men: Ul brich, p. 51, pl. 10,
fig. 1; pl. 19, fig. 6.

1992. Wol le ma nia ara neosa Schram men: Mehl, pl. 12, fig. 7.
1993. Wol le ma nia ara neosa Schram men: Jahnke & Gasse, pl. 21,

figs 1, 2.

Ma te rial and pres er va tion: 29 speci mens (19 speci mens from
Pio trawin, 3 from Dzi urków, 1 from K³udzie, 2 from Do bre, 2
from Podgórz, 2 from Mêæmierz). Most speci mens com plete or
only slightly dam aged. In some spec i mens, choanosomal skele ton
rather well pre served.
Com para tive ma te rial: One speci men from the north ern Don bas
re gion (UL XVII).
De scrip tion: Sponges in the shape of large (over 150 mm height),
regu lar and rather nar row cones or cups (Figs 4A, 6). Most speci -
mens with traces af ter very thin stalk. Forms with un de vel oped
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stalk also pre served, with rhizoi dal pro cesses grow ing from dif fer -
ent places in lower part of sponge. Ex ter nal and in ter nal sur face
smooth, with out ca nal open ings. Ca nali za tion dic ty orhy sal. Dic -
tyo nal skele ton very regu lar with growth of dic tyo nal strands, with 
quad ran gu lar or rec tan gu lar meshes (Fig. 5E). Mesh size av er -
agely ca. 0.3 mm × 0.3–0.5 mm. In trans verse cross-sec tion, skel e -
ton ir regu lar, with small (ca. 0.1–0.2 mm) quad ran gu lar or
tri an gu lar meshes. Beams of dic tyo nal skele ton smooth. Small
sec on dary hex actines at tached to beams, par ticu larly in lower part
of sponge, near gas tral sur face. Both sur faces of dic tyo nal skele ton 
cov ered by thin sin gle layer, de vel oped through con nec tion of sec -
on dary small hex actines with re duced dis tal rays. Net work meshes 
of dif fer ent sizes (av er agely 0.05 mm), quad ran gu lar or tri an gu lar.
On der mal sur face rays of sec on dary hex actines thick ened, par -
ticu larly in lower part (Fig. 5D). On gas tral sur face, net work less
dense, with hex actines of dif fer ent gen era tions (Fig. 5C). Rhizoi -
dal skele ton of same type as sec on dary dic tyo nal skele ton, how -
ever with larger meshes, av er agely 0.07–0.08 mm.
Re marks: The ana lyzed forms are iden ti cal with speci mens de -
scribed by Schrammen (1912) as well as Ul brich (1974). Based on
ob ser va tions of sin gle in di vidu als from the col lec tion of Schram -
men, Mehl (1992) con sid ers speci mens as signed by Schrammen
(1912) to W. ara neosa as ju ve nile speci mens of Eubro chis
senonica Schram men 1902. Ac cord ing to Mehl (1992), this is tes -
ti fied by a simi lar pat tern of the dic tyo nal skele ton, which dif fers
only in the size of spic ules. Most spic ules within in di vidu als of one 
spe cies may show some varia tions, how ever be tween the spe cies
the dif fer ences are much more dis tinct. In E. senonica, the spic ules 
are twice as big as in W. ara neosa (com pare Schram men, 1912,
text- pl. 10, figs 4–6; Mehl, 1992, pp. 76–77, pl. 12, figs 6, 7).
There are dif fer ences also in the con struc tion of the sec on dary
skele ton on both wall sur faces, par ticu larly on the gas tral sur face.
Ac cept ing Mehl’s (1992) as sump tion about the in di vid ual de vel -
op ment, the net work should be more de vel oped in the ma ture
form, there fore, in in di vidu als rep re sent ing the spe cies E. seno-
nica. In this spe cies, in turn, the net work on the gas tral sur face is
loose, with spaces above the meshes of the main net work, whereas
in W. ara neosa it is dense, with thick ened beams. In the ana lyzed
col lec tion, there are small forms (40 mm height) as well as speci -
mens ex ceed ing 150 mm, which are rather not ju ve niles, as the
known speci mens of E. senonica are ca. 100 mm in height
(Schrammen, 1912, pp. 246–247). All speci mens, re gard less the
size, have the same skele ton pat tern. Al though it is not clear
whether the gen era Wol le ma nia and Eubro chis are syno nyms, the
spe cies are evi dently dis tinct. Ac cord ing to Reid (1962c, 1968a),
the spe cies W. ara neosa is of ten mis taken with Poro cho nia sim -
plex (Smith 1848), a spe cies be long ing to Lychnis co sida. Ac cord -
ing to Reid (1962c), this ap pears to some poorly pre served
speci mens, de scribed by Hinde (1883) as P. sim plex. The simi lar -
ity be tween these spe cies is a re sult of the lack of ca nals in the very 
regu lar wide- mesh dic tyo nal skele ton in both cases. In turn, W.
ara neosa does not pos ses open ings on the der mal sur face, which

are typi cal for P. sim plex (Hinde, 1883, p. 143, pl. 30, fig. 5; Reid,
1962a, pp. 33–34). Most proba bly the speci mens from the Co nia -
cian and Cam panian of France, de scribed by Defretin- Lefranc
(1960) as P. sim plex, rep re sent in re al ity W. ara neosa. These
forms have a com pletely dis solved skele ton, there fore it is not pos -
si ble to de ter mine the type of spic ules. They do not pos sess open -
ings in the ex ter nal part of the dic tyo nal skele ton.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Lower Maas trichtian); north- western Ger many (Up per Cam -
panian); east ern Ukraine (Lower Maas trichtian); ?France (Co nia -
cian and Cam panian).

Ge nus Oxyr hi zum Schram men 1912
Type spe cies: Oxyr hi zum exi mium Schram men 1912

Re marks: Reid (1963b, 2004e) syn onymized the ge nus Oxyr hi -
zum with Eubro chis Schram men 1902. Ac cord ing to me, this is
un jus ti fied. Oxyr hi zum is char ac ter ized by the pres ence of open -
ings within the sec on dary dic tyo nal layer cov er ing the der mal sur -
face of the main dic tyo nal skele ton. Their pres ence, con trary to the 
case of Eubro chis (see Reid, 2004e) and a few other rep re sen ta -
tives of the fam ily Eureti dae, is in de pend ent of the in di vid ual de -
vel op ment, which is also tes ti fied by their even dis tri bu tion on the
en tire sur face.

Oxyr hi zum cf. exi mium Schram men 1912
Fig. 4B

cf.* 1912. Oxyrhizum eximium nov. sp.: Schrammen, p. 249, pl. 29, 
figs 11, 12; pl. 41, fig. 4.

Ma te rial and pres er va tion: One speci men with out ba sal part
from Solec. Skele ton com pletely dis solved, how ever with dis tinct
voids af ter cho ano so mal skele ton.
De scrip tion: Sponge in shape of nar row cone, ca. 60 mm high
(Fig. 4B). Der mal sur face with oval open ings, elon gated with the
longer sponge axis. Av er age size ca. 0.8 mm × 0.6 mm. Open ings
dis trib uted rather ir regu larly; in some cases, how ever, dis trib uted
more or less al ter nately in lon gi tu di nal rows. Smaller (av er agely
0.4–0.6 mm), round open ings oc cur ring ran domly be tween them.
Dic tyo nal skele ton com posed of large hex actines form ing regu lar
net work with lon gi tu di nally elon gated rec tan gu lar meshes (ca. 0.3
mm × 1 mm) in growth di rec tion. In trans verse cross- section,
skele ton meshes tri an gu lar, av er agely ca. 0.1 mm in size. Dic tyo -
nal strands di verg ing at very small an gle to wards der mal sur face.
Ca nals within main dic tyo nal skele ton not de vel oped. Mono-
 layered sec on dary net work com pris ing small, ir regu larly con -
nected hex actines on der mal sur face. Gas tral sur face with simi lar
net work, how ever with larger meshes, with open ings ly ing in rows 
above meshes of the main dic tyo nal skele ton.
Re marks: The de scribed speci men dif fers from the holo type of O. 
exi mium in the oc cur rence of larger oval open ings on the der mal
sur face and in the pres ence of open ings also in the net work on the
gas tral sur face. Dic tyo nal skele ton within wall is very regu lar, but
be cause of the fact that it is visi ble only on a re stricted area, it is
dif fi cult to de ter mine whether there are less regu larly con nected
hex actines within it, as was de scribed by Schrammen (1912).
Oc cur rence: Mid dle Vis tula Val ley (Lower Maas trichtian).

Ge nus Hapa lopegma Schram men 1912
Type spe cies: Hapa lopegma frag ile Schram men 1912

Re marks: Ac cord ing to Reid (1963b,1964), Cre ta ceous ge nus
Hapa lopegma Schram men is a syno nym of Eurete Sem per 1868.
Link ing both gen era is, how ever, prob lem atic, due to very sparse
fos sil ma te rial and lack of knowl edge of loose spic ules in rep re -
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Fig. 6. Shape vari abil ity of Wollemania araneosa Schrammen
1912



sen ta tives of the ge nus Hapa lopegma Schram men. Reg nard
(1925) as signed Hapa lopegma to the fam ily Lep to phrag mi dae
Schram men 1912. How ever, the lack of ca nals de vel oped in the
dic tyo nal skele ton of Hapa lopegma ex cludes re la tion ship in this
group of sponges, which are char ac ter ized by diplorhy sis. Lau ben -
fels (1955) placed the ge nus Hapa lopegma in the fam ily Dac ty lo -
ca ly ci dae Gray 1867. The regu lar mul timesh skele ton of Hapalo-
pegma is in con sis tent with the char ac ter is tics of this fam ily, which 
ac cord ing to Lau ben fels (1955) has an ir regu lar skele ton with tri -
an gu lar meshes.

Hapa lopegma me an drina Schram men 1912
Fig. 4H

*1912. Hapalopegma meandrina nov. sp.: Schrammen, p. 258,
text-pl. 9, fig. 13; pl. 27, fig. 13.

?1912. Hapalopegma fragilis nov. sp.: Schrammen, p. 258, text-pl.
9, fig. 15; pl. 27, fig. 12.

?1925. Hapa lopegma fra gi lis Schrm.: Reg nard, pl. 21, fig. 7.
1993. Hapa lopegma me an drina Schram men: Jahnke & Gasse, pl.

10, fig. 1.
?1993. Hapa lopegma fra gi lis Schram men: Jahnke & Gasse, pl. 17,

fig. 3.

Ma te rial and pres er va tion: 11 speci mens (1 speci men from Ci-
szyca Górna, 6 from Pio trawin, 1 from Dzi urków, 1 from Mêæ-
mierz, 2 from Ka zim ierz). All speci mens with out ba sal and top
parts. Apart from sin gu lar spic ules, cho ano so mal skele ton is en -
tirely dis solved. Voids af ter spic ules well visi ble, typi cally filled
with iron hy drox ides.
Com para tive ma te rial: One speci men from the north ern Don bas
re gion (UL XVII).
De scrip tion: Sponge in lower part built of thin- walled (ca. 2 mm
thick) and tightly spaced, small (up to 15 mm) tubes. With growth
tubes de vel op ing into wide (over 60 mm) flat tened lobes ca. 5–6
mm thick, the larg est ex ceed ing even 100 mm in length (Fig. 4H).
Within lobes spon go coel of same shape. Open ing of spon go coel
not pre served on any speci men. Nar row ing of some lobes in api cal 
part, points that open ing was pos si bly smaller than maxi mal width
of en tire lobe. Cho ano so mal skele ton com pris ing very large hex -
actines with smooth rays. Dic tyo nal strands di verg ing at very
small an gle to wards der mal sur face. With growth of dic tyo nal
strands, skel e ton very regu lar, with meshes typi cally lon gi tu di -
nally rec tan gu lar, 1.3–1.4 mm × 0.7–0.8 mm (Fig. 4H). Rarely
meshes quad ran gu lar (av er agely 1 mm). Lo cally, par ticu larly in
lower parts of lobes, net work less regu lar due to de for ma tion of
some rays. Ter mi na tions of rays con nected di rectly with neigh -
bour ing nodes or with dic tyo nal beams of other hex actines. Trans -
versely meshes small (0.2–0.5 mm), quad ran gu lar or tri an gu lar.
Free rays of hex actines on both sur faces of dic tyo nal skele ton not
re duced. Lack of ca nali za tion within skele ton.
Re marks: Ac cord ing to Schram men (1912), the spe cies H. me an -
drina is rep re sented by forms com posed of tightly spaced sinu ous
tubes. The ana lyzed speci mens show modi fi ca tions of this con -
struc tion. Tubes in up per part widen fan- like and at tain shapes of
flat tened lobes, which re call lobes of H. fra gi lis Schram men 1912.
Tak ing into ac count that both spe cies were known hith erto from
sin gle speci mens, it should not be ex cluded that the di ag nos tic dif -
fer ences pointed out by Schram men (1912) may be a re sult of
pres er va tion or spe cific vari abil ity. The dic tyo nal skele ton in H.
me an drina and H. fra gi lis has the same pat tern and com pa ra ble di -
men sions. Ac cord ing to Mo ret (1926), the new spe cies rec og nized
by him from the Ce no ma nian of France is closely re lated to H. fra -
gi lis. It dif fers in the tube- like elon ga tions of the lobes. Due to the
lack of in di vidu als with an in tact up per part of lobes in the ana -
lyzed ma te rial, it is not pos si ble to com pare these spe cies. In the

syn on ymy of the spe cies Cal li bro chis senonen sis (Schram men
1902) (= Eubro chis senonica Schram men 1902) pre sented by
Mehl (1992), H. fra gi lis is con sid ered a syno nym of this spe cies.
There fore, it is not clear why H. fra gi lis is not dis cussed by Mehl
(1992, p. 76). In turn, H. me an drina (not in di cated in the syn on -
ymy) is con sid ered to rep re sent dam aged speci mens as signed to C. 
senonen sis. Link ing these spe cies is not jus ti fied due to com pletely 
dif fer ent shape of the re spec tive in di vidu als (fun nel- shaped in
Eubro chis senonica), which is dif fi cult to ex plain by post mor tem
de for ma tion or growth of in di vid ual. From among spe cies with a
mul timesh dic tyo nal skele ton, the ge nus Hapa lopegma dif fers in
the com plete lack of sec on dary cover layer com posed of small
hex actines. If Mehl’s (1992) sug ges tion is to be ac cepted, one has
to as sume that dur ing fos sili za tion this part of the skele ton must
have been com pletely de stroyed, or that we are deal ing with ju ve -
nile forms in which the sec on dary net work is not yet de vel oped.
The nu mer ous ana lyzed ma te rial ex cludes these in ter pre ta tions.
No speci men bears a thick ened net work of the wall sur faces or its
traces in form of voids af ter spic ules, which are eas ily ob served af -
ter dis so lu tion of such layer in speci mens rep re sent ing other spe -
cies.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Lower Campa-
nian–Maastrichtian); ?France (Ce no ma nian); north- western Ger -
many (Cam panian); east ern Ukraine (Lower Maas trichtian).

Fam ily CRATI CU LAR II DAE Rauff, 1893
emended Reid 1963, 1964; emended Mehl 1992;

emended Pis era 1997

Re marks: Reid (1963b, 1964) con sid ered the eure toi dal type of
skele ton and diplorhy sis with epirhy ses and aporhy ses dis trib uted
in quad runx as the most im por tant fea tures dis tin guish ing this fam -
ily from other Hex acti no sida. This as sump tion, how ever, has sev -
eral ex cep tions due to the fact that some ca nals may run through
the wall (Reid, 1963b, p. 227; Reid, 1964, pp. 104–106, text- figs
56, 59). My ob ser va tions in di cate that in Crati cu lar ii dae there is an 
ar range ment of ca nal open ings in ver ti cal rows, whereas the dis tri -
bu tion in hori zon tal rows may be less dis tinct. De ter min ing the
type of ca nali za tion only on the ba sis of ca nal open ings, dis tri bu -
tion on the wall sur face with out ana lyz ing the ca nal pat tern is un -
cer tain. Mehl (1992) changed the defi ni tion of Crati cu lar ii dae
be cause of ex clu sion of the Re cent ge nus Lep to phrag mella Reid
1963, in which di arhy sis were de ter mined (see Mehl, 1992; Re is -
wig & Mehl, 1994). Mehl (1992) ac cepted the er ro ne ous the ory of
Mo ret (1924) that the de vel op ment of diplorhy sis is linked with
the ra dial fold ing of wall. The sub se quent su ple men ta tion of the
di ag no sis of Crati cu lar ii dae was given by Pis era (1997), who gen -
er ally ac cepted the di ag no sis of Reid (1963b, 1964).

Ge nus Lep to phragma Zit tel 1877
emended Reid 1963, 1964

Type spe cies: Scy phia mur chi soni Gold fuss 1831

Re marks: Schram men (1912) in cluded the ge nus Lep to phragma
Zit tel to a sepa rate fam ily Lep to phrag mi dae Schram men 1912.
Lau ben fels (1955) emended the di ag no sis of this fam ily and
changed its name into Lep to phrag ma tidea. The fam ily was based
on the ge nus Lao co etis Pom mel 1872, with the “densely per fo -
rated skin” as one of the most char ac ter is tic fea tures. At pres ent,
the der mal skele ton is not known in rep re sen ta tives of Lep to -
phragma Zit tel. Due to the type of ca nali za tion, this ge nus was as -
signed by Reid (1963b, 1964) to the fam ily Crati cu lar ii dae Rauff
1893. This view is ac cepted herein.

LATE CRETACEOUS SILICEOUS SPONGES 237



Lep to phragma mur chi soni (Gold fuss 1831)
Figs 7 (A, B), 8 (D, E)

*1826–1833. Scy phia Mur chis sonii no bis: Gold fuss, p. 219, pl. 65,
fig. 8.

1841. Scy phia Mur chi soni Gold fuss: Roe mer, p. 9.
1864. Cri bro spongia Mur chi soni Gold fuss: Roe mer, p. 10.
1877. Lep to phragma Mur chi soni Gold fuss: Zit tel, p. 48. pl. 3, fig.

1.
1883. Lep to phragma Mur chi soni Goldfuss: Hinde, p. 102.
1910–1912. Lep to phragma Mur chi soni Gold fuss sp: Schram -

men, p. 235, text- pl. 9, fig. 6; pl. 32, figs 1, 2.
1926. Lep to phragma Mur chi soni Goldfuss: Mo ret, p. 217.
v1933. Lep to phragma stria to punc tata Roemer: Bieda, pp. 23– 24.
1962. Leptophragma Murchisoni Goldfuss: Lagneau-HÀren- ger,

pp. 163–164, text-fig. 5b; pl. 2, fig. 2.
1964. Lep to phragma mur chi soni (Gold fuss): Reid, text- fig. 55.
1964. Lep to phragma mur chi soni (Gold fuss): Giers, p. 221.
v1968. Lep to phragma mur chi soni (Gold fuss): Hur ce wicz, p. 61, pl. 

14, figs 1a, b.
1961. Lep to phragma cf. mi cro pora Schram men: Nes tler, p. 27, pl. 

5, figs 6–8.
1974. Lep to phragma mur chi soni (Gold fuss): Ul brich, p. 54, pl. 2,

fig. 1.
1977. Lep to phragma mur chi soni (Gold fuss): Khmilevsky, p. 44,

text- fig. 2; pl. 3, fig. 2.
1992. Lep to phragma mur chi soni (Gold fuss): Mehl, p. 84.
1993. Lep to phragma mur chi soni Gold fuss: Jahnke & Gasse, pl.

12, figs 1, 2, 5; pl. 15, fig.1.

Ma te rial and pres er va tion: 58 speci mens (3 speci mens from
Ciszyca Kolo nia, 4 From Ciszyca Górna, 20 from Pio trawin, 3
from Dzi urków, 2 from Solec, 1 from K³udzie, 4 from Do bre, 6
from Podgórz, 4 from Mêæmierz, 11 from Ka zim ierz). Five speci -
mens are al most com plete, whereas the re main ing are to a vari ous
de gree dam aged. Speci mens typi cally strongly de formed by com -
pac tion. Dic tyo nal skele ton in some cases rather well pre served.
Com para tive ma te rial: Col lec tions UL III and A- 1-1; 1 speci -
men from Kraków- Bonarka (UL XVI), 1 speci men from Ivano-

 Frankivsk area (UL XVII); 2 speci mens from Mo gilno near £ódŸ
(UL XIX).
De scrip tion: Thin- walled (up to 3 mm thick), funnel- shaped
sponges (Fig. 7A). The larg est frag ment in di cates that they
reached over 200 mm in height. Forms with nar row cups with
rather mas sive stalk, ter mi nated with short, wide rhizoi dal pro -
cesses. In wide forms, rhizoidal pro cesses long, whereas stalk
short and nar row or in some cases not de vel oped at all. Both sur -
faces cov ered with small (0.25–0.4 mm in di ame ter), round ca nal
open ings, sepa rated by skele tal bands of simi lar width (Fig. 7B).
Ca nal open ings dis trib uted in hori zon tal and ver ti cal rows; typi -
cally 256–272/cm2 (16 × 16–17 rows). Forms with smaller number 
of pores (mini mally 120/cm2) rather rare. Ca nals straight, with
crati cu larid dis tri bu tion, run ning into over half of wall width. Dic -
tyo nal skele ton com pris ing small, smooth hex actines (Fig. 8D, E).
Meshes typi cally tri an gu lar and quad ran gu lar, av er agely 0.15–0.2
mm. Rec tan gu lar meshes also pres ent in sub gas tral part. Dic tyo nal 
strands di verg ing to wards der mal sur face. In outer parts of wall,
dic tyo nal skele ton more dense and in form of net work with tri an -
gu lar meshes and regu lar, mul ti ra di ate nodes. Nodes typi cally
slightly thick ened. Hex actine rays in this part of skele ton with fine
tu ber cles. On der mal sur face, net work beams very thick ened, cor -
tex not de vel oped. Ba sal skele ton iden ti cal as outer sur face of dic -
tyo nal skele ton. Lon gi tu di nal ca nals in stalk and rhizoi dal pro-
cess es not nu mer ous.
Dif fer en tia tion: Speci mens in form of regu lar and rather nar row
cups on a mas sive and long stalk domi nate in Ka zim ierz. In Pio -
trawin, in turn, wider forms with short and thin stalk or with out
stalk are pres ent. In the re main ing ex po sures, due to poor pres er va -
tion, the de ter mi na tion of shape is prob lem atic.
Re marks: In ref er ences, dis tin guish ing L. murchisoni is based
most of all on the num ber of ca nal open ings on unit of area. Dif fer -
ent au thors, how ever, ac cept dif fer ent ranges for this spe cies. It
seems that this fact is linked not only with spe cific vari abil ity but
also with the ac cu racy of mea sure ments. Ac cord ing to Schrammen 
(1912), in di vid u als of this spe cies pos ses only 50 “ostia” per 0.5
cm2. For the same spec i mens, Mehl (1992) gave the range of
90–288/cm2. Bieda (1933) as sumed that among the spec i mens pre -
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Fig. 7. A, B – Leptophragma murchisoni (Goldfuss 1831); A – lat eral view; B – frag ment of ex ter nal sur face with ca nal open ings;
Kazimierz, Up per Maastrichtian (UL XX 0/70); C, D – Leptophragma micropora Schrammen 1912; C – lat eral view; D – frag ment of ex -
ter nal sur face with ca nal open ings; Kazimierz, Up per Maastrichtian (UL XX 7/50)



sented by Schrammen (1912) as L. murchisoni are also in di vid u als 
rep re sent ing a dif fer ent spe cies, and those with nu mer ous small
pores were as signed by him to L. striatopunctata (Roemer 1841),
sim i larly as spec i mens from the Cre ta ceous of the vi cin ity of
Kraków, with 320–360 open ings per 1 cm2. Ulbrich (1974) gave a
sim i lar den sity of pores, av er agely 310–360/cm2, for the Lower
Campanian spec i mens of L. murchisoni from the Ilsenburg. Ob ser -
va tions of the ma te rial from the Mid dle Vistula Val ley, as well as
of the com par a tive spec i mens, in di cate that rep re sen ta tives of this
spe cies pres ent a very large vari abil ity in re la tion to the num ber of

ca nal open ings per 1 cm2 of area. There fore, tak ing into ac count
also other mor pho log i cal fea tures, the spec i mens men tioned above 
are as signed to L. murchisoni. To this spe cies be long also spec i -
mens from Rügen with 420 ca nal open ings per 1 cm2, as signed by
Nes tler (1961) to Leptophragma cf. micropora Schram- men 1912. 
Con trary to L. micropora, these in di vid u als have ca nal open ings
dis trib uted in very reg u lar hor i zon tal and ver ti cal rows. In clud ing
L. pusilla Schrammen 1902 to the syn on ymy of L. murchisoni (see 
Mehl, 1992) seems to be un jus ti fied. The for mer spe cies is char ac -
ter ised by a tube-like shape, un com mon in the pop u la tion of L.
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Fig. 8. A–C – Leptophragma micropora Schrammen 1912; A – in ter nal side of gastral part of the dictyonal skel e ton with aporhyses; B
– subdermal part of the dictyonal skel e ton; C – basal skel e ton cov er ing dictyonal net work in lower part of sponge (dictyonal net work vis i -
ble in up per part); Piotrawin, Up per Campanian (A, B – UL XX 8/108; C – UL XX 0/261); D, E – Leptophragma murchisoni (Goldfuss
1831); D – subgastral part of the dictyonal skel e ton with aporhyses; E – subdermal part of the dictyonal skel e ton with epirhyses; Up per
Campanian, Piotrawin (D, E – UL XX 2/20); F – Pleurostoma scy phus Pocta 1883; gastral sur face of the dictyonal skel e ton; Kazimierz,
Up per Maastrichtian (UL XX 3/123); G, H – Pleurostoma dichotoma (Schrammen 1902); G – ar al dite pseudomorph of dictyonal skel e ton 
with ca nals from the cen tral part of wall (cast made from spec i men UL XX 6/150); H – der mal sur face of the dictyonal skel e ton;
Kazimierz, Up per Maastrichtian (UL XX 6/150)



murchisoni, as well as by a skel e ton with larger meshes (Schram-
men, 1902, p. 22, pl. 3, fig. 6; Schrammen, 1912, p. 236, pl. 32,
figs 6, 7, text-pl. 9, fig. 6). The spec i men from the col lec tion of
Schrammen, as signed by Janke and Gasse (1993) to L. pusilla,
should also be ex cluded from the spe cies, as its choanosomal ske-
leton con tains lychniscs. More over, ac cord ing to Reid (1964, p.
104), L. pusilla con tains long aporhyses, which may run through
en tire wall (com pare Schrammen, 1912, pl. 32, figs 6, 7), as well
as a ra dial dis tri bu tion of the dictyonal strands (see Reid, 1964, p.
112). Based on the den sity of ca nal open ings, Mehl (1992) as -
sumed that L. glutinata (Quenstedt 1878) and L. membranacea
(Quenstedt 1878), de scribed by Lagneau-HÀrenger (1962, pp.
56–57) from the Albian of France, rep re sent the wide spec trum of
L. murchisoni. How ever, the very reg u lar dictyonal skel e ton in L.
glutinata and L. membranacea poses some ob jec tions, as such
skel e ton oc curs in L. murchisoni only in the sub- gastral part. The
con struc tion of the outer parts of the skel e ton is also dif fer ent, par -
tic u larly in L. glutinata, where multiradiate nodes are not pres ent
(Lagneau-HÀrenger, 1962, p. 56, text-pl. 8, fig. 2). Mehl (1992)
did not dis cuss these dif fer ences in the spe cies in cluded within the
syn on ymy of L. murchisoni.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Up per Maas trichtian), Kraków area (Up per Cam panian), £ódŸ
area (Cam panian); Eng land (Ce no ma nian and Senonian); south ern 
France (Senonian); Ukraine (Ce no ma nian, Campanian–Maa-
strichtian); north- western Ger many (Cam panian).

Leptophragma micropora Schrammen 1912
Figs 7 (C, D), 8 (A–C)

?1883. Lep to phragma fra gi lis Roe mer: Hinde, p. 103.
*1912. Leptophragma micropora nov. sp.: Schrammen, pp. 237–

238, text-pl. 9, fig. 1; pl. 32, figs 4, 5; pl. 43, fig. 2.
v1980. Lep to phragma mi cro pora Schram men: Ma³ecki, p. 414, pl.

43, fig. 5a, b.

Ma te rial and pres er va tion: 68 speci mens (1 speci men from
Ciszyca Kolo nia, 2 from Ciszyca Górna, 31 from Pio trawin, 2
from Dzi urków, 3 from Solec, 3 from K³udzie, 3 from Do bre, 5
from Podgórz, 4 from Mêæmierz, 15 from Ka zim ierz). Among the
ana lysed speci mens, 8 are al most com plete. All are strongly de -
formed due to com pac tion. In some spec i mens, the skele ton is very 
well pre served in the lower part of the sponge.
Com para tive ma te rial: Col lec tion A- 1- 82; un pub lished speci -
men from Kraków- Podgórze, as signed by Bieda to Lep to phragma
fra gi lis Roe mer (A-1-1); one speci men from the north ern Don bas
re gion (UL XVII).
De scrip tion: Shape of sponges very vari able, from regu lar cups to
wide bowls, in some cases with folded wall (Fig. 7C). Mar gin of
some cups turned out wards. Larg est speci mens ex ceed 150 mm in
height. Forms typi cally with stalk, in some cases, rhizoidal pro -
cesses grow di rectly from lower part of in di vid ual. Round ca nal
open ings on both wall sur faces, dis trib uted in ver ti cal rows. Hori -
zon tal ar range ment dis turbed. Ca nal open ings on der mal sur face
very small, 0.15–0.2 mm in di ame ter (Fig. 7D). Skele tal bands
sepa rat ing them of simi lar width. On in ter nal sur face, ca nal open -
ings slightly larger, whereas skele tal bands very nar row, typi cally
twice as small as di ame ter of open ings. Num ber of ca nal open ings
on both sur faces simi lar, 480–520 per cm2. Diplorhy sis short and
straight. Epirhy ses and aporhy ses in form of in de pend ent lon gi tu -
di nal se ries, typi cal of crati cu larid type of ca nali za tion. Dic tyo nal
skele ton within wall com pris ing smooth hex actines, form ing
rather regu lar net work with preva lence of quad ran gu lar and rec -
tan gu lar meshes (0.2 mm x 0.2–0.25 mm in size). In sub der mal
and sub gas tral part, net work less regu lar, with tri an gu lar and quad -
ran gu lar meshes, with di ame ters not ex ceed ing 0.1 mm. Some

nodes within net work with many rays, of ir regu lar shapes, be cause 
ter mi na tions of rays of some hex actines join to gether not in the
cen tral part of the neigh bour ing knot, but link in its vi cin ity with a
ray run ning from the knot. Both on der mal and gas tral sur face net -
work beams with fine tu ber cles and strongly thick ened, due to
which meshes are very small (0.04–0.06 mm in size). Cor tex not
pres ent. Con struc tion of ba sal skele ton simi lar as in L. mur chi soni. 
Skele ton ad di tion ally thick ened by ran domly dis trib uted small
hex actines.
Dif fer en ti a tion: In the ana lysed L. micropora, there is an anal ogy
to the vari abil ity of L. murchisoni from dif fer ent ex po sures, i.e.
spec i mens from Piotrawin are wide and in some cases have a
folded wall. Forms with out stalks are also nu mer ous. Spec i mens
from Kazimierz in turn are much nar rower and more reg u lar on
thick stalk.

Re marks: Sim i larly as in L. murchisoni the di ag nos tic fea ture in
this case is the den sity of ca nal open ings. Schrammen (1912)
stated that the num ber of both “ostia” and “postica” in L. mi cro-
pora is 120–150 per 0.5 cm2, thus per 1 cm2 it would be only
240–300. It is prob lem atic whether these num bers, sim i larly as in
the case of L. murchisoni, are cor rect. When com par ing these data
with the in di vid ual il lus trated by Schrammen (1912, pl. 32, fig. 1),
these num bers seem far too small. It is no ta ble that, ap ply ing the
same count ing method, this au thor stated trice the num ber of ca nal
open ings in L. micropora in com par i son to L. murchisoni. In re la -
tion to the data from the di ag no sis pre sented by Schrammen
(1912), Nes tler (1961) as signed the spec i mens of Leptophragma
cf. micropora from Rügen (with 210 “ostia” per 0.5 cm2) as more
fine-po rous in com par i son to the type spec i mens. Spec i mens from
Rügen still have a smaller num ber of pores in com par i son to the
spec i mens from Po land. In the spec i mens from Rügen, the reg u lar
dis tri bu tion of ca nal open ings in hor i zon tal and ver ti cal rows in di -
cates that they rep re sent L. murchisoni. Ulbrich (1974) points out
that two spec i mens as signed by him to L. murchisoni due to the
num ber of pores (360–400/cm2) and wall thick ness are tran si tional 
forms be tween L. murchisoni and L. micropora, there fore dis tin -
guish ing both spe cies is con tro ver sial. Tak ing into ac count mea -
sure ments of the num ber of pores car ried out within this re search,
this char ac ter is con sid ered one of the di ag nos tic fea tures of this
spe cies. Schrammen (1912) stated that a less reg u lar pore ar range -
ment and a ten dency to de velop a thin ner wall with ear-shaped
folds also dis tin guish this spe cies. Ac cord ing to this au thor, the
vari abil ity of shapes in in di vid u als of this spe cies is linked with the 
pro cess of evo lu tion. In evo lu tion ary youn ger forms, folded walls
are not very pro nounced. In the ma te rial ana lysed herein, the first
men tioned fea ture is very dis tinct. The shape of in di vid u als is,
how ever, closer to L. murchisoni. The ob served spe cies vari abil ity 
within L. micropora in par tic u lar ex po sures is anal o gous to the
changes ob served in the pop u la tion of L. murchisoni, what in di -
cates in flu ence of the en vi ron ment, and not evo lu tion of the spe -
cies. Due to gen eral fea tures of the skel e ton and the size and
dis tri bu tion of ca nal open ings the spec i mens from Eng land, de -
scribed by Hinde (1883) as L. fragilis (Roemer) (non Lepto-
phragma frag ile Sollas, 1883, p. 545, pl. 20, figs 10, 11), re call L.
micropora. Most prob a bly the spec i mens from the Lviv opoka of
Cribrospongia fragilis Roemer, men tioned by Siemiradzki (1909), 
rep re sent L. micropora. Synonymizing L. mi cropora with the spe -
cies Scyphia fragilis de scribed by Roemer (1841) is a re sult of
mac ro scopic re sem blance of the two taxa. Af ter Schrammen’s
(1912) re vi sion, Scyphia fragilis Roemer was in cluded to Callo-
dictyon Zittel 1877 within Lychniscosida.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Up per Maas trichtian), Kraków area (?San to nian and Cam panian);
north- western Ger many (San to nian–Cam panian); east ern Ukraine
(Lower Maas trichtian); Eng land (Senonian) – ac cord ing to Reid
(1968a).
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Ge nus Lao co etis Pomel, 1872
(= Crati cu laria Zit tel 1877, Par ac rati cu laria Schram men
1936, Thy rid ium Lau ben fels 1955, Lao co etis Mehl 1992)

Type spe cies: Lao co etis cras sipes Pomel 1872

Laocoetis fittoni (Mantell 1822)
Fig. 9I

*1822. Mil le pora Fit toni nov. sp.: Mantell, p. 106, pl. 15, fig. 10.
1848. Brachio lites digi ta tus: Smith, p. 365, pl. 16, fig. 2.
1864. Den dro spongia fen es tralis nov. sp.: Roe mer, p. 21, pl. 8,

fig. 6.
1883. Crati cu laria Fit toni (Man tell): Hinde, p. 94, pl. 23, figs

2–2b.
1926. Crati cu laria Fit toni (Man tell): Mo ret, p. 214.
1962. Paracraticularia fittoni (Mantell): Lagneau-HÀrenger, p.

53.
1963. Par ac rati cu laria fit toni (Man tell): Wag ner, p. 209, pl. 28,

fig. 7.
non v1968. Par ac rati cu laria fit toni (Man tell): Hur ce wicz, pp.

60–61, pl. 14, fig. 4 (=Pleu ros toma di chotoma Schra-
mmen).

1964. Crati cu laria fit toni (Man tell): Reid, text- fig. 54.
1974. Crati cu laria fit toni (Man tell): Ul brich, p. 52.
v1980. Par ac rati cu laria fit toni (Man tell): Ma³ecki, pl. 1, fig. 1.
v1980. Par ac rati cu laria sub se ri ata (Roe mer): Ma³ecki, pl. 1, figs

2, 4; pl. 2, fig. 1.
v1980. Stre finia con vo luta (Hinde): Ma³ecki, pl. 2, fig. 6.
v1980. Rhizo po te ri onop sis pruvosti Defretin- Lefranc: Ma³ecki, pl.

3, fig. 3.

Ma te rial and pres er va tion: 1 in com plete speci men from Pio -
trawin and 1 frag ment from Do bre. Skele ton apart from small frag -
ment in sub der mal part is en tirely dis solved. Voids af ter spic ules
poorly visi ble.
Com para tive ma te rial: Col lec tion A- 1- 82.
De scrip tion: Sponge built of tube- like branches, 10–25 mm in di -
ame ter (Fig. 9I). Wall thick ness ca. 2 mm. Di choto mously di vided
branches ir regu larly at tached to each other. Open ings slightly nar -
rower than di ame ter of branches due to mar gin di verg ing in wards
pres ent on their api cal parts. Some branches with blind lat eral pro -
tru sions. On both sur faces, ca nal open ings round, 1–1.5 mm in di -
ame ter. Ca nal open ings dis trib uted in regu lar hori zon tal and
ver ti cal rows, av er agely 30–40/cm2. Ca nals straight, per pen dicu -
lar to wall, with pat tern typi cal for the ge nus. Dic tyo nal skele ton
com pris ing hex actines with smooth or finely granu lose rays. In
sub der mal part, hex actines in form of ir regu lar net work with tri an -
gu lar meshes, 0.1–0.2 mm in di ame ter.
Re marks: The in di vidu als rep re sent ing the spe cies L. fit toni typi -
cally pos sess bi fur cat ing branches, which do not link with each
other again. The speci mens from the Cre ta ceous of the Mid dle
Vis tula Val ley, simi larly as those from Korz kiew, rep re sent the
rare cases where some branches link again with each other, due to
which the sponges at tain an ir regu lar shape (com pare Hinde, 1883; 
Reid, 1964, p. 57). All ana lyzed speci mens of this spe cies as signed 
by Ma³ecki (1980) to dif fer ent taxa (see syn on ymy) have the same
pat tern and iden ti cal dis tri bu tion of ca nal open ings on the ex ter nal
sur face. Their skele ton com poses hex actines, in con trast to Stre -
finia con vo luta Hinde 1883 and Rhizo po te ri onop sis pruvosti
Defretin- Lefranc 1960, which rep re sent Lychnis co sida. The speci -
men as signed by Hur ce wicz (1968) to L. fit toni (Man tell) rep re -
sents in re al ity Pleu ros toma di chotoma (Schrammen 1902).
Oc cur rence: Po land – Mid dle Vistula Val ley (Up per Campanian– 
Maastrichtian), Kraków area (?Santonian); France (Valanginian);
Spain (Aptian); north-west ern Ger many (Cenomanian and Lower
Campanian), Eng land (Aptian–Coniacian); France (Cenomanian); 
south ern France (Campanian) – af ter HÀrenger (1946).

Ge nus Pleu ros toma Roe mer 1841
emended Zit tel 1877, emended Reid 1963

(=Ty phlo pleura Schram men 1902)
Type spe cies: Pleu ros toma radia tum Roe mer 1941

Re marks: The di ag no sis of this ge nus pre sented by Roe mer
(1841) was based on the type spe cies Pleu ros toma ra di ata Roe mer 
1841, which is char ac ter ised by a bi lat eral flat ten ing. Zit tel (1877), 
re lat ing to the spe cies P. bo hemicum, emended the di ag no sis to en -
com pass forms with a flat tened body with lat eral branches. Due to
this, Schrammen (1912) syn onymized the ear lier de scribed Ty -
phlo pleura Schram men 1902 with Pleu ros toma, which in turn was 
as signed to the new fam ily Lep to phrag mi dae Schram men 1912.
Lau ben fels (1955) dis tin guished a new fam ily Pleu ros to ma ti dae,
er ro ne ously char ac ter ised by the pres ence of twist ing, branch ing
ca nals. In turn, Ty phlo pleura was er ro ne ously in cluded within the
fam ily Bot ryo sel li dae Schram men 1912. This view is com pletely
wrong, be cause the dis cussed ge nus pos sesses well de vel oped ca -
nals, whereas the fam ily Bot ryo sel li dae is char ac ter ised by a wall
with rare ca nals or is com pletely de void of them. Con sid er ing the
clas si fi ca tions of Lau ben fels (1955), Reid (1964) claimed, that the
ge nus Ty phlo pleura rep re sents Crati cu lar ii dae Rauff 1893. In the
sys tem atic pre sented by Reid (1963b, 1964), Ty phlo pleura has not 
been speci fied as a dis tinct ge nus, as a wide defi ni tion of ge nus
Pleu ros toma pro posed by Reid (1963b) in cludes char ac ter is tic
fea ture of type spe cies Ty phlo pleura di chotoma. How ever, Reid
(2004e) in cluded ge nus Ty phlo pleura to sub fam ily Chone las mati -
nae Schram men 1912 (Eureti dae) that in cludes fos sile gen era,
which op po site to Crati cu lari dae, lack of ca nali za tion. The opin ion 
though seems er ro ne ous. The di ag no sis of Ty phlo pleura by Reid
(2004e) is in con sis tent with the Schram men’s de scrip tions (1902,
1912) as well as with my own ob ser va tions. Ac cord ing to him,
“ex te rior with skele tal pores in ra di at ing, lon gi tu di nal se ries pier-
sing only fine cor ti cal mesh work; in te rior as in Eubro chis Schram -
men”. The Eubro chis has regu lar dic tyo nal skele ton with large
rec tan gu lar meshes with out ca nali za tion, while the dis cussed ge -
nus has an ir regu lar skele ton with small tri an gu lar meshes, with
straight ca nals, dis trib uted in regu lar se ries. The ca nal open ings in
both sur faces are ar ranged in regu lar lon gi tu di nal and ver ti cal
rows, which does not re spond with the di ag no sis of the sub fam ily
Chone las mati nae Reid (2004e).

Pleu ros toma di chotoma (Schram men 1902)
Figs 8 (G, H), 9 (A, B)

*1902. Ty phlo pleura di chotoma nov. sp.: Schram men, p. 24, pl. 1,
fig. 3.

1910–1912. Pleu ros toma di chotoma Schram men: Schram men, p.
239, pl. 30, fig. 10.

non 1933. Pleu ros toma di chotomum Schram men: Rauff, p. 31,
pl. 1, fig. 14a, b [=Gue tardiscy phia sp.).

?1933. Pleu ros toma radia tum Roemer: Rauff, p. 31, pl. 1, fig. 13.
1926. Pleu ros toma ir regu laris nov. sp.: Mo ret, pp. 218–219.
v1968. Par ac rati cu laria fit toni (Man tell): Hur ce wicz, p. 60, pl.

14, fig. 4.
par tim v1968. Crati cu laria vir ga tula Schram men: Hur ce wicz, pp.

59–60.

Ma te rial and pres er va tion: 88 speci mens (6 speci mens from Pio -
trawin, 1 from Solec, 2 from Dzi urków, 6 from K³udzie, 3 from
Do bre, 2 from Podgórz, 2 z from Mêæmierz, 24 from Ka zim ierz, 1
from Janow iec, 1 from opoka from Bo chot nica, 18 from opoka and 
22 from green sand from Nasi³ów). Most speci mens are strongly
dam aged. Ma te rial from the glau co nitic sand stone is rep re sented
by bro ken off frag ments. Dic tyo nal skele ton spo radi cally pre -
served, mainly on der mal sur face.
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Com para tive ma te rial: Col lec tion UL II; 1 speci men from
Zabierzów near Kraków (UL XVI), 1 speci men from south ern
Don bass re gion and 1 speci men from Cri mea (UL XVII).
De scrip tion: Thin- walled sponge with strongly flat tened body
with nu mer ous lat eral lobes (Fig. 9A, B). Lobes al ter nately grow -
ing from main trunk in plane of flat ten ing. Lobes wid ened fan- like, 
folded or even spi rally coiled. Ad di tional os cula, oc cur ring on nar -
row mar gins of sponge round or slightly oval, with longer di ame ter 
3–5 mm. On mar gin of lobes, os cula ar ranged every ca. 7–10 cm,

in ax ial part very rare, situ ated in ir regu lar dis tances. Both sur faces 
cov ered by lon gi tu di nal rows of small ca nal open ings, ar ranged
very regu larly in hori zon tal and ver ti cal rows. On fan- like folds
the lon gi tu di nal rows ra di ally dis persed and new rows of open ings
ap pear in be tween. Ca nal open ings on der mal sur face round, ca.
0.5 mm in di ame ter. In mar ginal parts of folds, open ings be come
lon gi tu di nally el lip ti cal, with longer di ame ter up to 0.6 mm. Open -
ings sepa rated by ca. 0.5 mm wide lon gi tu di nal skele tal bands.
Trans verse bands typi cally slightly nar rower. Ca nal open ings on
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Fig. 9. A, B – Pleurostoma dichotoma (Schrammen 1902); A – morphotype with short ened ax ial part; Kazimierz, Up per Maastrichtian
(UL XX 3/110); B – morphotype with dis tinct ax ial part; Nasi³ów, opoka, Up per Maastrichtian (UL XX 1/205); C–H – Pleurostoma scy -
phus Poèta 1883; C – lat eral view; D–G – a se ries of trans verse cross–sec tions through lower part of sponge; im ages made by us ing X–ray
to mog ra phy; wall of sponge is white; H – im print of lat eral, nar row mar gin with 3 oscula; Kazimierz, Up per Maastrichtian (C–G – UL XX 
3/126; H – UL XX 7/69); I – Laocoetis fittoni (Mantell 1822); lat eral view; ex posed in ter nal sur face with im prints of ca nal open ings;
Piotrawin, Up per Campanian (UL XX 7/50)



gas tral sur face slightly larger, whereas skele tal bands be tween
them slightly nar rower, there fore, their number is analo gous as on
der mal sur face, 100–168/cm2 (10–12 × 10–14 rows). Open ings
lead ing to straight, per pen dicu lar to wall, blind ca nals. Dic tyo nal
skele ton within wall com pris ing small smooth hex actines, con -
nected into rather ir regu lar net work with rec tan gu lar and quad ran -
gu lar meshes, 0.1–0.2 mm (Fig. 8G). On der mal sur face skele ton
thick ened with tri an gu lar meshes and mul ti ra di ate nodes (Fig.
8H). Ba sal part in form of ir regu lar lump with strongly thick ened
skele ton with struc ture iden ti cal as ex ter nal dic tyo nal skele ton.

Dif fer en ti a tion: Due to the gen eral mor phol ogy of sponges, two
ex treme morphotypes can be dis tin guished:

Type 1 (Fig. 9A) – Lat eral lobes rather rare (typi cally 3–4),
very large and wide. Lobes grow ing from ax ial part very closely to 
each other, there fore main trunk is strongly short ened, in some
cases even in dis tinct. Width of sponge much ex ceeds its height
(larg est in di vid ual rep re sent ing type 2 is ca. 150 mm wide and ca.
100 mm high). Forms of this type oc cur in all ex po sures ex cept for
Nasi³ów and Bo chot nica.

Type 2 (Fig. 9B) – Lat eral lobes nu mer ous, rather small.
Lobes grow ing at con sid er able dis tances from each other, group -
ing more densely only within api cal part of sponge. The flat ax ial
part is dis tinct, in form of trunk. Body height much ex ceeds its
width (larg est in di vid ual rep re sent ing type 1 is ca. 200 mm high
and ca. 130 mm wide). Forms typi cal for opo kas from Nasi³ów and 
Bo chot nica. The de ter mi na tion of the shape of speci mens from the 
glau co nitic sand stone from Nasi³ów is im pos si ble due to frag men -
tary pres er va tion.
Re marks: The ju ve nile spec i men with only one well de vel oped
lat eral lobe and in cip i ent new lobes in di cates that the lobes de vel -
oped one af ter an other to wards the top with growth of ax ial part.
They were formed due to pro tru sion of wall along a nar row mar gin 
of the flat tened body, the shape of which in the ini tial de vel op ment 
stage was close to P. radiata Roemer 1841 (com pare Reid, 1964,
p. 64). The spongocoel did not branch, only formed re cesses
within the lobes. The di ag no sis of P. dichotoma does not
univocally state where is the open ing of the spongocoel. Most
prob a bly it would be lo cated in the api cal part of the high est lobe.
How ever, none of the ana lysed spec i mens shows the pres ence of a
fis sure-like open ing, anal o gous as in P. radiata. This might re sult
from poor pres er va tion, it should not be ex cluded, how ever, that
the open ing un der went nar row ing, and its func tions were taken
over by the ad di tional oscula. This phe nom e non is ob served in the
rep re sen ta tives of some spe cies of the ge nus Guetardiscyphia Fro-
mentel 1860 (com pare Wag ner, 1963, pp. 212–214). The ana lysed
ma te rial in di cates a high poly mor phism of the spe cies. Three spec -
i mens de scribed by Schrammen (1902, 1912) rep re sent the type
with a dis tinct, flat tened cen tral part. In turn, the only spec i men
de scribed by Moret (1926) as a new spe cies P. irregularis be longs
to forms with a short ened ax ial part, due to which Moret (1926)
con sid ered that the branches di vide di chot o mously. All fea tures of 
this new spe cies given by Moret (1926) are typ i cal of P.
dichotoma. To P. dichotoma be longs also the spec i men as signed
by Hurcewicz (1968) to Paracraticularia fittoni (Mantell 1822).
This in di vid ual pos sesses char ac ter is tic flat tened fan-like
branches. The mar gin with sec ond ary oscula is dam aged. Sim i -
larly, to P. dichotoma may be long the phosphatized spec i men
from the Turonian of Westphalia, de scribed by Rauff (1933) as P.
radiatum Roem. This twisted in di vid ual re sem bles the lat eral
lobes of P. dichotoma, con trary to the shovel-shaped P. radiatum.
Due to the gen eral out line, par tic u larly of forms with a dis tinct ax -
ial part, P. dichotoma is sim i lar to P. bohemica Zittel 1877. The
as sign ment of the lat ter spe cies to the ge nus Pleurostoma Roemer
is, how ever, doubt ful due to the al ter nate ar range ment of ca nal
open ings on the der mal sur face (com pare Poèta, 1883, p. 21,
text-fig. 7, pl. 2, fig. 7; Fri¹, 1889, p. 102, fig. 138; Scupin,

1912–13, p. 261, pl. 15, fig. 14). Reg u lar, al ter nate dis tri bu tion of
ca nal open ings is also pres ent on the sur face of a strongly dam aged 
in di vid ual from the Turonian of Westphalia, as signed by Rauff
(1933, pp. 31–32, pl. 1, fig. 14) to P. dichotoma. Spec i mens of P.
dichotoma from the Up per Cre ta ceous of Po land, as well as the ex -
am ined spec i mens from the Maastrichtian of the Cri mean Pe-
ninsula and Donbas re gion pos sess, sim i larly as the holotype of P.
dichotoma, ca nal open ings very reg u larly dis trib uted in hor i zon tal
and ver ti cal rows. There fore, the dis cussed spec i men from Ger -
many should be ex cluded from P. dichotoma.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Maastrichtian); Kraków area (Cam panian); north- western Ger -
many (Cam panian); south ern France (San to nian), Ukraine (Maas -
trichtian); Eng land (Senonian) – ac cord ing to Reid (1968a).

Pleu ros toma scy phus Poèta 1883
Figs 8 (F), 9 (C–H)

*1883. Pleu ros toma scy phus nov. sp.: Poèta, p. 21, pl. 2, fig. 4;
text- fig. 8.

1977. Pleu ros toma scy phus Poèta: p. 74, pl. 2, figs 1, 3.
1977. Pleu ros toma zasz kiewien sis Khmilevsky, nov. sp.: Khmi-

levsky p. 46, pl. 1, figs 2, 3; pl. 3, figs 1, 3; text- fig. 3.

Ma te rial and pres er va tion: 5 speci mens from Ka zim ierz. Three
speci mens are al most com plete. Cho ano so mal skele ton pre served
frag men tar ily, with out the der mal sur face pre served.
De scrip tion: Funnel- shaped sponges, up to ca. 100 mm in height
(Fig. 8F). Lower, nar rower part slightly flat tened. Nar rower mar -
gins with oval os cula every ca. 6 mm with larger di ame ter ca. 3
mm (Fig. 9C–H). On op po site mar gins, oscula dis trib uted al ter -
nately (fea ture de ter mined on the ba sis of com puter to mo gra phy
cross- sections). Outer sur face with small, round ca nal open ings.
Sepa rat ing them skele tal bands of simi lar width. Ca nal open ings
dis trib uted in lon gi tu di nal rows. With wid en ing of sponge, new
rows ap pear in be tween. Ar range ment in hori zon tal rows less dis -
tinct. Dis tri bu tion of ca nal open ings on gas tral sur face more regu -
lar, in form of ver ti cal and hori zon tal rows. Di ame ter of open ings
slightly larger here, with nar rower skele tal bands in be tween. Av -
er agely 168–196 open ings per 1 cm2 on both sur faces (14 × 12–14
rows). Crati cu larid type of ca nali za tion. Dic tyo nal skele ton within 
wall com pris ing very fine, smooth hex actines in form of rather ir -
regu lar net work with quad ran gu lar and tri an gu lar meshes. Mesh
size 0.1–0.2 mm. On gas tral sur face, net work with tri an gu lar me-
shes and with mul ti ra di ate, slightly spheri cally thick ened nodes.
Re marks: Mor phol ogy of speci mens from Po land is iden ti cal
with that of the holo type of P. scy phus as well as that of speci mens
from Ukraine, as signed by Khmilevsky (1977) to this spe cies as 
P. zasz kiewien sis. The con struc tion of the pres ent frag ments of the
cho ano so mal skele ton in the ana lysed speci mens is simi lar to both
spe cies of Pleu ros toma from Ukraine. Due to the very gen eral in -
for ma tion on the skele ton of P. scy phus pre sented by Poèta (1883), 
the com pari son with speci mens from the Czech Re pub lic is not
pos si ble. Ana lys ing the il lus tra tion of the holo type of P. scy phus,
Khmilevsky (1977) in di cated that the typi cal number of “os tia” is
ca. 200/0.5 cm2. There fore, Khmilevsky (1977) in cluded to P. scy -
phus speci mens with a simi lar den sity of ca nal open ings, whereas
forms with a smaller number of ca nal open ings (84–90/0.5 cm2)
were dis tin guished as a sepa rate spe cies P. zasz kiewien sis. Ac -
cord ing to the car ried out cal cu la tions, con cor dant with the re sults
of Rauff (1933), the speci men of P. scy phus pre sented by Poèta
(1883) pos sesses only ca. 72 ca nal open ings per 0.5 cm2. Due to
the very few hith erto de scribed in di vidu als of P. scy phus, it is dif -
fi cult to state univo cally the char ac ter is tic for this spe cies ex treme
val ues of this pa rame ter. In relation to this fea ture, speci mens as -
signed by Khmilevsky (1977) to the new spe cies P. zasz kiewien sis
are closer to the holo type. Therefore the dif fer ences in the den sity
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of ca nal open ings can not be the ba sis to dis tin guish the spe cies P.
zasz kiewien sis Khmi- levsky. Poèta (1883) de fin ing P. scy phus
stated that “os tia” are dis trib uted in a “quin cunx”, whereas this
fea ture is not univo cally visi ble on the il lus tra tion of the holo type.
In the same way, Rauff (1933) de scribed the dis tri bu tion of ca nal
open ings on the der mal sur face in speci mens, which were as signed 
by him to Pleu ros toma cf. scy phus, how ever in this case there is no 
cer tainty whether the de scribed lower frag ment of the in di vid ual
be longs to a form with a funnel- shaped ter mi na tion. In the case of
speci mens ana lysed herein, the dis tri bu tion of ca nal open ings in
lon gi tu di nal rows is no ta ble, whereas their ar range ment in re la tion
to each other in a hori zon tal di rec tion is less dis tinct, de pend ing on 
the in di vid ual as well as part of sponge sur face. The iden ti cal mor -
phol ogy of the der mal sur face is pres ent on speci mens of this spe -
cies from Ukra- ine, de scribed as P. zasz kiewien sis Khmilevsky
(1977, pl. 1, fig. 3; pl. 3, figs 1, 3), whereas the speci mens as signed 
by Khmilevsky (1977, pl. 2, fig. 3) to P. scy phus have ca nal open -
ings dis trib uted in regu lar hori zon tal and ver ti cal rows.

Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Maas -
trichtian); Czech Re pub lic (Senonian); Ukraine (Up per Maas -
trichtian).

Fam ily CRI BRO SPONGII DAE Roe mer 1864
Ge nus Poly ope sia Schram men 1902

emended Schrammen 1912, emended Reid 1961
Type spe cies: Poly ope sia an gus tata Schram men 1902

Re marks: Schrammen (1912) iden ti fied the ge nus Poly ope sia
with the ge nus Hex acti nella Car ter 1885, what was ac cepted by
some authors (see Defretin-Lefranc, 1960; Brimaud and Vachard,
1986b). Ac cord ing to Reid (1961b), this is not cor rect, as Hex acti -
nella pos sesses schi zorhy sis, whereas Poly ope sia has laby-
rinth-like diplorhy sis (Reid, 1964, text- fig. 52c).

Poly ope sia lea vis (Schrammen 1912)
Fig. 10 (A, B)

*1912. Hexactinella leavis nov. sp.: Schrammen, p. 224, pl. 26, figs 
5, 8, 9; pl. 42, fig. 5.

Ma te rial and pres er va tion: 18 speci mens (5 from Dzi urków, 13
from Pio trawin). Three speci mens are al most com plete, the re -
main ing are to a large de gree dam aged. Sub der mal skele ton well
pre served in some speci mens.
De scrip tion: Sponges over 120 mm high, fun nel- or cup- shaped
(Fig. 10A) on short stalk with long rhizoi dal pro cesses. Wall thick -
ness ca. 4 mm. Ex ter nal sur face cov ered by ca nal open ings, which
are evenly spaced, how ever with out dis tinct ar range ment. Ca nal
open ings round, oval or ir regu lar, ca. 1–2 mm in di ame ter, av er -
agely 12–20 per 1 cm2. In lower part of sponge, open ings gen er -
ally smaller and more densely packed. Skele tal bridges oc cur ring
be tween ca nal open ings, 1–2 mm wide and strongly con vex. In ter -
nal sur face with round ca nal open ings, ca. 1.8–2.3 mm in di ame -
ter, dis trib uted rather ir regu larly, more or less al ter nately, ave-
ragely 10–16 per 1 cm2. Epirhy ses straight, per pen dicu lar to wall,
lead ing to cham bers branch ing be tween aporhy ses and situ ated on
in ter nal part of wall. Epirhy ses rarely ter mi nat ing blindly di rectly
be low gas tral sur face. Aporhy ses lead ing to small, ir regu larly dis -
trib uted holes within wall, from which run ca nals with small open -
ings (0.3–0.5 mm) on der mal sur face. These small open ings oc cur
on the api cal part of small tu ber cles, situ ated on the skele tal
bridges. Dis tances be tween small open ings vari able, 0.1–0.7 mm.
Dic tyo nal skele ton com pris ing small hex actines, form ing rather
regu lar skele ton with quad ran gu lar and square meshes, ca. 0.15–
0.2 mm in size. To wards both sur faces skele ton be comes ir regu lar, 
with tri an gu lar or quad ran gu lar meshes (Fig. 10B). Hex actine
beams smooth, in sur face parts with small sin gu lar spines. Small
sec on dary hex actines at tached to skele tal beams oc cur ring in
lower part of sponge. Dic tyo nal cor tex not de vel oped. Beams of
sur face hex actines strongly thick ened (0.05–0.07 mm), there fore
meshes rounded, av er agely ca. 0.1 mm in size. Ex ter nal beams
long, not re duced. Skele ton within rhizoi dal pro cesses dense and
thick ened, com pris ing long fila ments sur round ing sin gu lar lon gi -
tu di nal ca nals.
Dif fer en tia tion: Five speci mens pos sess ad di tional rhizoi dal pro -
cesses, grow ing from sponge even 40 mm above the stalk. This
sug gests that the lower part of the sponge was bur ied dur ing
growth.
Re marks: The speci mens of P. lea vis from Po land do not re veal
any es sen tial dif fer ences in re la tion to the skele tal struc ture, shape
and mor phol ogy of both sur faces in com pari son to the holo type
(Schrammen, 1912, pl. 26, figs 8, 9). Some ex am ined speci mens
pos sess less nu mer ous ac ces sory ter mi na tions of the aporhy ses on
the der mal sur face. Ac cord ing to Schrammen (1912), the epirhy -
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Fig. 10. A, B – Polyopesia leavis (Schrammen 1912); A – lat eral 
view; B – in ter nal side of der mal part of the dictyonal skel e ton
with ca nal open ings; Piotrawin, Up per Campanian (A – UL XX
3/13; B – UL XX 8/100)



ses are tube- shaped and ter mi nate blindly be low the gas tral sur -
face. In the stud ied ma te rial, most epirhy ses run into in ter nal
cham bers. This is con cor dant with the ob ser va tions of Reid
(1961b, p. 746; 1964, p. 106), ac cord ing to whom Poly ope sia is
char ac ter ized by a labyrinth- shaped de vel op ment of epirhy ses and
aporhy ses. Cham bers ob served in speci mens of P. lea vis from the
Vis tula Val ley are ir regu larly branch ing and do not com pose a
con tinu ous sub gas tral ca nali za tion sys tem as in P. an gus tata
Schram men 1902 (com pare Reid, 1964, text- fig. 52c).
Oc cur rence: Po land – Mid dle Vis tula Val ley (Cam panian–Lower 
Maas trichtian); north- western Ger many (Cam panian); Eng land
and Ire land (Senonian) – ac cord ing to Reid (1968a).

Fam ily APH RO CAL LIS TI DAE Gray 1867
Ge nus Aph ro cal listes Gray 1858

Type spe cies: Aph ro cal listes bea trix Gray 1858

Aphrocallistes alveolites (Roemer 1841)
Figs 11 (A–F), 12 (A)

*1841. Scy phia alveo lites: Roe mer, p. 8, pl. 3, fig. 6.
1883. Aph ro cal listes alveo lites Roemer: Hinde, p. 106.
1912. Aph ro cal listes alveo lites Roemer: Schram men, p. 219, text- 

pl. 11, fig. 5; pl. 25, figs 8–10; pl. 31, fig. 3.
v1933. Aph ro cal listes alveo lites Roemer: Bieda, p. 21, pl. 2, fig. 2.
1961. Aph ro cal listes alveo lites (Roe mer): Nes tler, pp. 28–29, pl.

6, figs 1–4.
1964. Aph ro cal listes alveo lites (Roe mer): Giers, p. 220.
v1968. Aph ro cal listes alveo lites (Roe mer): Hur ce wicz, pp. 64–65.
1974. Aph ro cal listes alveo lites (Roe mer): Ul brich, p. 57, pl. 11,

figs 3, 5.
1974. Aph ro cal listes alveo lites (Roe mer): Khmilevsky, pp. 37–

38, pl. 1, figs 1, 2.

Ma te rial and pres er va tion: 46 speci mens (3 from Pio trawin, 5
from Dzi urków, 2 from K³udzie, 1 from Podgórz, 1 from Mêæ-
mierz, 4 from Ka zim ierz, 4 from opoka and 1 from green sand from 
Bo chot nica, 12 from opoka and 14 from green sand from Nasi³ów). 
Speci mens dam aged to a vari able de gree. Cho ano so mal skele ton
pre served frag men tar ily. In speci mens from the glau co nitic sand -
stones, skele ton com pletely dis solved.
Com para tive ma te rial: Col lec tions UL III and A- 1-1; 2 speci -
mens from Kraków- Bonarka (UL XVI).
De scrip tion: Rather thick- walled (2–4 mm) sponges com pris ing
cen tral stalk (up to 120 mm high) with out ter mi nal open ing, from
which grow branches or lat er ally flat tened lobes dis trib uted in a
star- like pat tern (Fig. 11A–D). Typi cally, three ir regu lar lobes
wid en ing to wards the top and 10–23 mm thick are de vel oped.
Lobe mar gin smooth or with small rounded ap pen dixes. In some
cases, lon ger branches also pres ent, typi cally straight, cy lin dri cal,
10–25 mm in di ame ter and up to ca. 50 mm long. Rarely, branches
dichoto mously or ir regu larly di vided. Ter mi na tions of branches
typi cally nar rowed and rounded. Some branches sheared, with a
ter mi nal sieve plate (Fig. 11E, F). Sieve plate thin ner than wall
(ca. 1.5–2 mm thick), with ir regu lar pores, up to 1.8 mm in size.
On both sur faces, round ca nal open ings, 0.7–1.5 mm in di ame ter,
sepa rated by nar row (ca. 0.1–0.2 mm) skele tal bands. Ca nal open -
ings regu larly dis trib uted, al ter nately, in a hon ey comb pat tern, av -
er agely 60–120 per 1 cm2. Di arhy sis per pen dicu lar to wall. Choa-
nosomal skele ton in cen tral part of bar rier sepa rat ing the neigh -
bour ing ca nals com pris ing hex actines, form ing a net work with
nodes pos sess ing shifted rays. All rays lie more or less in one plane 
ad ja cent to the ca nal. Net work mono- layered with tri an gu lar me-
shes (0.5–0.1 mm) with out dis tinct dic tyo nal beams. Three-D
skele ton with mul ti ra di ate nodes oc curs only in outer parts of
skele ton and in seam be tween bar ri ers. Cor tex de vel oped on both
sur faces of dic tyo nal skele ton (Fig. 12A).

Re marks: Hith erto, A. alveolites was de scribed only as a branch -
ing form, de spite the fact that some ear lier known frag ments of in -
di vid u als in di cate the pres ence of lobes (Ulbrich, 1974, pl. 11, fig.
5). The Pol ish ma te rial univocally points to the large poly mor -
phism in this spe cies, com mon in Aphrocallistes Gray. The pres -
ence of both lobes and branches was also noted in other fos sil
spe cies, such as A. verrucosus Lagneau-HÀrenger (1962, p. 82, pl.
16, fig 2, text-pl. 12, fig. 5), A. polytretos Rigby (Rigby & Jenkins, 
1983, p. 4, figs 3–10, 14) and A. cylindrodactylus Schrammen. In
re la tion to the shape and sur face mor phol ogy, the spe cies clos est
to A. alveolites is the Ter tiary A. lobatus (Pom mel) [= Badinskia
lobata Pomel 1872; non Aphrocallistes lobatus Schrammen 1912]. 
Its ax ial part is flat tened into lon gi tu di nal lobes in a star-like pat -
tern, which may ter mi nate with cy lin dri cal branches. The num ber
of lobes in this case var ies from 4 to 9 (Pomel, 1872, pp. 85–86, pl. 
2, figs 7–9). Brimaud and Vachard (1986b, p. 427, pl. 6, fig. 2)
also de scribed sin gu lar oscula lo cated on the clus ter-shaped ter mi -
na tions of lobes in this spe cies. The sieve plate in A. lobatus was
not ob served. De spite these dif fer ences, the very close re la tion ship 
of these spe cies is not ex cluded, tak ing also in ac count the fact that 
the sec ond ary oscula and the ter mi nal sieve plate in other spe cies
of Aphrocallistes oc curs oc ca sion ally (com pare Aphrocallistes
cylindrodactylus Schrammen). The wall struc ture of A. lobatus in -
di cates the pres ence of very thin bar ri ers be tween the ca nals
(Pomel 1872, pl. 2, fig. 7; Moissette et al. 1984, pl. 1, fig. 2), sim i -
larly as in A. alveolites. Based on the very sparse in for ma tion
about the skel e tal struc ture in this spe cies (com pare Moissette et
al. 1984, pl. 1, fig. 2a, b) it is not pos si ble to state whether
hexactines with de formed rays oc cur within the skel e tal bands be -
tween the ca nals, what is typ i cal of A. alveolites (com pare Reid,
1964, p. 108; Ulbrich, 1974, p. 57).
Oc cur rence: Po land – Mid dle Vis tula Val ley (Lower Campa-
nian–Up per Maas trichtian), Kraków area (Cam panian); north-
 western Ger many (Cam panian); Rügen (Lower Maas trichtian);
Rus sia – Vol go grad re gion (Co nia cian), Ulya novsk re gion (San to -
nian – Cam panian); Ukraine – south ern Don bas re gion (Up per
Cam panian), west ern Po dilia (Lower and Up per Maas trichtian);
Eng land and Ire land (Cam panian–Maas trichtian) – ac cord ing to
Reid (1968a).

Aphrocallistes cylindrodactylus Schrammen 1912
Figs 11 (G–L), 12 (B, C), 13

*1912. Aphrocallistes cylindrodactylus nov. sp.: Schrammen, p.
220, text-fig. 1; text-pl. 11, fig. 6.

1912. Aph ro cal listes lo ba tus nov. sp.: Schram men, p. 222, text-
 fig. 2; pl. 26, fig. 1.

v1968. Aph ro cal listes ka zim ier zen sis nov. sp.: Hur ce wicz, pp. 66–
67, text- fig. 14; pl. 15, figs 1, 2.

v1968. Aph ro cal listes bo chot ni cen sis nov. sp.: Hur ce wicz, pp. 67–
69, text- fig. 15; pl. 16, figs 1, 2.

v1968. Aph ro cal listes mam mil laris nov. sp.: Hur ce wicz, p. 69, pl.
16, fig. 3.

1974. Aph ro cal listes cy lin dro dac ty lus Schram men: Khmilevsky,
p. 38, text- fig. 2; pl. 1, figs 3, 4; pl. 2, fig. 3.

1974. Aph ro cal listes cf. bo chot ni cen sis Hur ce wicz: Khmilevsky,
p. 39, text- fig. 3.

v1980. Aph ro cal listes lo ba tus Schram men: Ma³ecki, pl. 2, fig. 7.
v1980. Aph ro cal listes coro na tus sp. nov.: Ma³ecki, pp. 414–415,

text- fig. 4; pl. 3, fig. 2.
v1980. Beck sia soeke landi Schlüter: Ma³ecki, pl. 9, fig. 2.
1985. Mas to pho rus ka zim ier zen sis (Hur ce wicz): Rad wañski, p.

73, pl. 45, fig. A.

Ma te rial and pres er va tion: 192 spec i mens (1 from Ciszyca
Kolonia, 2 from Ciszyca Górna, 36 from Piotrawin, 19 from
Dziurków, 1 from Solec, 10 from K³udzie, 1 from Dobre, 2 from
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Podgórz, 2 from Mêæmierz, 17 from Kazimierz, 1 from Janowiec,
9 from opoka and 2 from greensand from Bochotnica, 24 from
opoka and 67 from greensand from Nasi³ów). Most spec i mens are
dam aged to a vari able de gree. Skel e ton in most cases dis solved.
Only the dictyonal cor tex is pre served.
Com para tive ma te rial: Col lec tions UL III and A- 1- 82; 5 speci -

mens from Józefów (UL XVI); 4 speci mens from Mo gilno near
£ódŸ (UL XIX).
De scrip tion: Funnel- shaped sponges up to 120 mm high, on short
stalk, with 7–9 lat eral, ra di ally dis trib uted lobes (Figs 11G, H, L,
13). Fun nel, up to 50 mm in di ame ter, with rounded mar gin bent
in side. Mar gin con nected to cup- shaped, rather thick- walled sieve
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Fig. 11. A–F – Aphrocallistes alveolites (Roemer 1841); A – branched morphotype; Nasi³ów, opoka, opoka, Up per Maastrichtian (UL
XX 4/55); B – top view of lobe–like morphotype; C – lat eral view of lobe–like morphotype; D – cen tral stalk with bro ken off branches;
Nasi³ów, greensand, Up per Maastrichtian (B, C – UL XX 0/54; D – UL XX 4/56); E – api cal part of branch with sieve plate; F – lat eral
view of sin gle branch; K³udzie, Lower Maastrichtian (E, F – UL XX 8/38); G–L – Aphrocallistes cylindrodactylus Schrammen 1912; G –
lat eral view; H – top view; sieve plate not vis i ble, cov ered by rock; Nasi³ów, opoka, Up per Maastrichtian (UL XX 0/50); I – sin gle branch; 
api cal part ter mi nat ing with sieve plate; J – lat eral view; Piotrawin, Up per Campanian (UL XX 2/94); K – im print of lower sur face of
branch with sec ond ary oscula; Nasi³ów, opoka, Up per Maastrichtian (UL XX; 1/130); L – lat eral view; sieve plate vis i ble in place where
lobes are bro ken off; Piotrawin, Up per Campanian (UL XX 1/67)



plate. In trans verse cross- section, plate round or po lygo nal. Sieve
plate fused with the in ter nal mar gins of lobes, clos ing it com -
pletely. Outer mar gin of flat tened lat eral lobes with rounded pro -
tru sions or short finger- like branches. Wall in both lobes and
branches up to 1–2 mm thick. Long (up to 120 mm) cy lin dri cal
branches, 10–20 mm in di ame ter, may grow from lower part of
lobes or di rectly from fun nel. Branches typi cally straight, al though 
in some cases twice dichoto mously branch ing forms are also pres -
ent. Ter mi na tion of branches blind and rounded, spo radi cally
sheared and with sieve plate (Fig. 11I, J). Small tu ber cles ter mi nat -
ing with small os cu lar open ing oc cur on lower sur face of some
lobes and lower branches. Tu ber cles dis trib uted at ir regu lar dis -
tances, from 0.5 to 20 mm. Sin gu lar os cula oc cur ring also on api -
cal part of short branches, grow ing in some speci mens be low lobes 
in low er most part of sponge (Fig. 11K). Ba sal part in form of ir -
regu lar, thick pro cess with thick ened skele ton with out ca nali za -
tion. Ba sal pro cesses in some cases oc cur ring on api cal parts of
finger- like pro tru sions di rected down wards, grow ing from the
low er most branches. Sponge sur face cov ered by ran domly but
densely dis trib uted round ca nal open ings, 0.3–0.5 mm in di ame ter. 
Skele tal bands sepa rat ing ca nals of simi lar width. Av er agely 120–
210 ca nal open ings per 1 cm2. Ca nals per pen dicu lar to sponge sur -
face and run ning through the wall. Sin gu lar ca nals on in wards bent 
fun nel mar gin. Sieve plate rid dled, with pores of vari ous sizes, 1–3 
mm. Pores po lygo nal. Thick ened skele tal bands on plate sur face
have ad di tional pro cesses di rected to wards the open ings, thus the
pore out line is very ir regu lar. Sieve plate on api cal part of branch
simi larly con structed. Cho ano so mal skele ton com pris ing smooth
hex actines, form ing ir regu lar net work with quad ran gu lar or tri an -
gu lar meshes, ca. 0.1–0.2 mm in size (Fig. 12C). Dic tyo nal bands
par al lel to ca nals. Der mal sur face cov ered by very thick cor tex
(Fig. 12B). Cor tex sur face cov ered with knobs af ter re duced ex ter -
nal rays. Net work within sieve plate ir regu lar, with tri an gu lar,
small (0.1 mm) meshes and mul ti ra di ate, thick ened nodes.
Dif fer en tia tion: Speci mens from Pio trawin have shorter branches 
and a nar rowed lower part with nu mer ous tubercle- like pro tru -
sions. In di vidu als from other ex po sures have very long, of ten
dichoto mously di vided branches, and the lower part of sponge
with out short pro tru sions.
Re marks: A. cy lin dro dac ty lus is char ac ter ized by a very large
spe cific va ri ety. Its lobe- like frag ments are de scribed as A. lo ba tus
Schram men 1912. Ac cord ing to Reid (1964, p. 61), these lobes
may be vari ously dis trib uted in re la tion to the sponge axis, i.e. lon -
gi tu di nally to trans versely. They can also oc cur in a regu lar, star-
 like pat tern (Reid, 1964, p. 64), which is typi cal of speci mens from 
Korz kiew and from the Mid dle Vis tula Val ley. Con trary to the
hith erto known rep re sen ta tives of this spe cies, be sides lobes some
in di vidu als may pos sess long, straight or di choto mous branches.
Simi larly as in some Re cent rep re sen ta tives Aph ro cal listes (see A.

bea trix ori en ta lis Ijima 1927 – Okada, 1932, pp. 51–52 or A.
bocagei Wright 1870 – Schulze, 1887, pl. 83, fig. 1) some down -
wards di rected finger- like branches served as sup ports. Fur ther -
more, the char ac ter is tic fea ture of the stud ied in di vidu als is the
pres ence of small os cu lar open ings in the lower sur face of some
lobes and branches (Hur ce wicz, 1968, pl. 16, fig. 1a; Khmilevsky,
1974, p. 39). Both in the Re cent and fos sil spe cies of Aph ro cal -
listes, ad di tional os cula, if de vel oped, are lo cated in the api cal part
of branches (Bow er bank, 1869, p. 325; Okada, 1932, p. 51, pl. 4,
fig. 1; Bri maud & Vachard, 1986b, p. 427, pl. 6, fig. 2). Ter mi nally 
lo cated os cula in A. cy lin dro dac ty lus ap pear spo radi cally. In the
stud ied ma te rial, the sieve plate was ob served in the api cal part of
a lat eral branch for the first time in this spe cies. Ac cord ing to Reid
(1964, p. 129), the sieve plate in A. cy lin dro dac ty lus is a struc ture
analo gous to the ter mi nal plate in the Re cent A. bea trix (Grey,
1858, pl. 11, fig. 2; Schulze, 1887, p. 314). De spite the api cal lo ca -
tion of these plates in the dis cussed spe cies, these struc tures are not 
con sid ered ho molo gous herein. The sieve plate in A. cy lin dro dac -
ty lus de vel oped as a re sult of con nect ing sev eral in ter nal sieve
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Fig. 12. A – Aphrocallistes alveolites (Roemer 1841); cor tex on der mal sur face; Kazimierz, Up per Maastrichtian (UL XX 9/13); B, C –
Aphrocallistes cylindrodactylus Schrammen 1912; B – cor tex on der mal sur face; C – in ter nal part of the skel e ton of the sieve plate;
Piotrawin, Up per Campanian (B – UL XX 8/112; C – UL XX 8/110)

Fig. 13. Shape vari abil ity of Aphrocallistes cylindrodactylus
Schrammen 1912; fig ures show ing lon gi tu di nal cross-sec tion
through sponge; the sieve plate is marked in grey



plates. This is tes ti fied by the com plete fu sion of mar gins of its
par ticu lar parts with the in ter nal lobe mar gins. In some speci mens,
the par ticu lar parts of the plate may not be fused with each other.
In these cases, the lon gi tu di nal nar row wall skele ton bands oc cur
be tween the skele ton typi cal of the sieve plate. Due to the large
poly mor phism of this spe cies, in stud ies based only on few speci -
mens, rep re sen ta tives of A. cy lin dro dac ty lus were er ro ne ously as -
signed to new taxa (Hur ce wicz, 1968; Ma³ecki, 1980). The speci-
mens’ shape, re sult ing from dam age, was con sid ered by some
authors di ag nos tic for new taxa. Speci mens pre sented by Ma³ecki
(1980, text- fig. 4) as A. coro na tus have partly bro ken off lobes,
simi larly as forms as signed by this author to Beck sia soeke landi
Schlüter 1868. In the lat ter speci mens, moulds of small hex actines
with out lychniscs are visi ble, what ex cludes them from the Ly-
chniscosida. Only the speci mens rep re sent ing A. mam mil laris
Hur ce wicz 1968 is a frag ment of the lower part of a sponge with
tubercle- like fin gers and be longs to A. cy lin dro dac ty lus dis cussed
here. In the di ag no sis of A. bo chot ni cen sis nov. sp., Hur ce wicz
(1968) noted that this spe cies is char ac ter ized by the lack of a
“spon go coel” (she ap plied this term to the con cave sieve plate) and 
the oc cur rence of two sys tems of branch ing. These ob ser va tions
re sult from the in com plete pres er va tion of the holo type (crushed
speci men) and the frag men tary pres er va tion of the sieve plate. The 
strong flat ten ing of branches in A. ka zim ier zen sis Hur ce wicz 1968
re sults from com pac tion. Hur ce wicz (1968) con sid ered the
number of ca nal open ings per unit of area as a spe cific fea ture. Ac -
cord ing to Hur ce wicz (1968, p. 71, tabl. 4), the number of “os tia”

in A. ka zim ier zen sis, simi larly as in A. bo chot ni cen sis, and con -
trary to A. cy lin dro dac ty lus, is ca. 100 per 1 cm2. Based on meas -
ure ments car ried out in this study on speci mens from the UL III
and per sonal col lec tions, the den sity of ca nal open ings is 120–220
per 1 cm2, what sug gests a much wider range for A. cy lin dro dac ty -
lus (Schram men, 1912: 100/0.5 cm2; Khmilevsky, 1974: 90–
100/cm2). Rad wañski (1985) as signed speci mens of A. cy lin dro -
dac ty lus from Nasi³ów to the spe cies Mas to pho rus ka zim ier zen sis
(Hur ce wicz). This sug ges tion, de spite some simi lari ties in the
shape to Mas to pho rus ar boreus Schram men (1924, p. 54, pl. 14,
fig. 3) is com pletely wrong, as the skele ton in the lat ter spe cies is
com posed of tet ra clones.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
up per most Maas trichtian), Kraków area (?San to nian), £ódŸ area
(Cam panian); north- western Ger many (Cam panian); Ukraine (Up -
per Maas trichtian); Eng land and Ire land (Cam panian–Maas -
trichtian) – ac cord ing to Reid (1968a).

Aph ro cal listes vis tu lae Hur ce wicz 1968
Fig. 14 (A–C)

*1968. Aph ro cal listes vis tu lae nov. sp.: Hur ce wicz, p. 70, pl. 17,
fig. 1.

1974. Aph ro cal listes vis tu lae Hur ce wicz: Khmilevsky, p. 39, pl.
1, fig. 5a, b; pl. 2, fig. 2a, b, w.

Ma te rial and pres er va tion: 29 speci mens (18 from Ka zim ierz, 5
from opoka and 6 from green sand from Nasi³ów). Most speci mens
are in com plete and strongly at tached to the rock. Typi cally skele -
ton al most com pletely dis solved. In some cases, skele ton re placed
by go ethite or bur ied in sil ica within cherts.
Com para tive ma te rial: Col lec tion UL III.
De scrip tion: Sponge com pris ing rather thick- walled (3–4 mm),
dichoto mously di vided branches, reach ing 15–25 mm in di ame ter
and 150 mm in length (Fig. 14A). First di vi sion leads al ways to the 
for ma tion of two main branches. Each one di vides then into two
short branches, of which only one di vides fur ther. Planes of the
sub se quent di vi sions are ap proxi mately per pen dicu lar to each
other. Ter mi na tion of branches straight or slightly wid ened, with
mar gin bent in wards, nar row ing the open ing to 10–15 mm. In
some cases, branch- like pro tru sions with out ter mi nal open ing oc -
cur. Both sur faces with round ca nal open ings, 0.4–0.6 mm in di -
ame ter, sepa rated by skele tal bands of com pa ra ble width or even
wider. Ca nal open ings dis trib uted ir regu larly or al ter nately, av er -
agely 40–60 per 1 cm2. Ca nals straight, per pen dicu lar to wall. Dic -
tyo nal skele ton com pris ing smooth hex actines, form ing ir regu lar
net work with quad ran gu lar and tri an gu lar meshes, ca. 0.1 mm in
size (Fig. 14B). Some nodes of mul ti ra di ate char ac ter. Dic tyo nal
strands par al lel to ca nals. Skele ton more dense closer to both ex -
ter nal sur faces. Hex actine rays thick ened on der mal sur face (Fig.
14C). Loose, outer rays not re duced. Dic tyo nal cor tex lack ing.
Re marks: In the de scrip tion of this spe cies, Hurcewicz (1968)
noted that the num ber of “ostia” is only ca. 32 per 1 cm2. A sim i lar
den sity was stated for this spe cies by Khmilevsky (1974), de spite
the fact that sizes of ca nal open ings and skel e tal bands on the spec -
i mens from Podilia il lus trated by him are iden ti cal as in the case of 
Pol ish spec i mens. Mea sure ments car ried out in this study on the
holotype and col lected ma te rial in di cate a more dense dis tri bu tion
of the ca nal open ings in this spe cies. Ac cord ing to Hurcewicz
(1968), the “com po si tion of the parenchymal and cor ti cal skel e ton
is iden ti cal as in A. kazimierzensis Hurcewicz” (=Aphrocallistes
cylindrodactylus Schrammen). Con trary to the lat ter spe cies, A.
vistulae Hurcewicz does not have a de vel oped cor tex (see also
Khmilevsky, 1974, p. 39, pl. 1, fig. 5). Ad di tion ally, com par ing to
spe cies with a sim i lar body plan, such as the Re cent A. ramosus
Schulze (1887, pp. 319–320, pl. 86, fig. 1) and the Albian A.
macroporus Lagneau-HÀrenger (1962, p. 83, pl. 16, fig. 3, text-pl.
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Fig. 14. A–C – Aphrocallistes vistulae Hurcewicz 1968; A – lat -
eral view; B – dictyonal skel e ton; C – der mal sur face of the
dictyonal skel e ton; Kazimierz, Up per Maastrichtian (A – UL XX
0/273, B – UL XX 0/213, C – UL XX 0/212)



12, fig. 6), A. vistulae has wide skel e tal bands be tween the ca nals.
A sim i lar type of skel e ton is ob served in the branch ing A. hurce-
wiczae (Trestian, 1972, pp. 34–35, pl. 6, figs 2, 3, text-fig. 1) from
the Cenomanian of Moldova and in the Albian A. verrucosus
(Lagneau-HÀrenger, 1962, pp. 82–83, pl. 16, fig. 2; text-pl. 12, fig. 
5) from France. The first spe cies has small, nu mer ous (110–
120/cm2) ca nal open ings and branches di vid ing in one plane. The
sec ond, in turn, com prises lobes, from which grow branches end -
ing with a wide ter mi nal open ing.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Maas -
trichtian); Ukraine (Up per Maas trichtian).

Aph ro cal listes cali ci formis sp. nov.
Fig. 15 (A–C)

Holo type: UL XX 7/49; Fig. 15A.
Ety mol ogy: ca lyx (Latin) – ca lyx; re fer ring to the calyx- like form
of the body.
Ma te rial: 15 speci mens from Pio trawin.
Di men sions: Up to 120 mm high and ca. 90 mm in di ame ter.
Di ag no sis: Funnel- shaped sponges on short stalk, with wall folded 
in lon gi tu di nal, ra di ally ar ranged lat eral lobes, with smooth mar -
gin or with small rounded pro tru sions. Up per part of sponge cy lin -
dri cal or slightly wid ened. Both sur faces cov ered with al ter nately
dis trib uted round ca nal open ings, 0.7–1.5 mm in di ame ter. Di arhy -
sis per pen dicu lar to wall. Dic tyo nal skele ton ir regu lar, with
meshes av er agely ca. 0.15–0.25 mm in di ame ter. Dic tyo nal cor tex
lack ing.
Pres er va tion: All speci mens are strongly at tached to the rock.
Three are al most com plete. Cho ano so mal skele ton is some cases
well pre served.
De scrip tion: Funnel- shaped sponges with short stalk (Fig. 15A).
Thick wall, ca. 2 mm, folded into lon gi tu di nal, ra di ally ar ranged
lat eral lobes. Up per part of sponge with out folds, cy lin dri cal or
slightly wid en ing to wards the top, ca. 60 mm in di ame ter. Lat eral
lobes ca. 10 mm thick, in some cases, nar rower at the base. Their
ex ter nal mar gin smooth or with short rounded pro tru sions. Both
sur faces cov ered with al ter nately ar ranged round ca nal open ings,
ca. 0.7–1.2 mm in di ame ter, av er agely 35–60 per 1 cm2. Skele tal
bands sepa rat ing open ings 0.3–0.5 mm wide. Di arhy sis per pen -
dicu lar to wall. Ca nals very rare in mar ginal part of sponge. Ba sal
part in form of very long (up to 70 mm) pro tru sion with thick ened
and dense net work. Ad di tional sup ports, grow ing from api cal parts 
of finger- shaped branches de vel oped in lower part of sponge may
be pres ent. Sup ports with skele ton iden ti cal as in the main ba sal
pro tru sion (Fig. 15C). Cho ano so mal skele ton com pris ing smooth
or finely granu lose hex actines (Fig. 15B). Spic ules form ir regu lar
net work with quad ran gu lar, tri an gu lar or po lygo nal meshes, av er -
agely ca. 0.12–0.25 mm in size. Thick ness of skele tal beams av er -
agely ca. 0.04 mm. Part of nodes of mul ti ra di ate char ac ter. Lack of 
dic tyo nal cor tex on both sur faces. On der mal sur face, ex ter nal rays 
strongly re duced and skele tal beams strongly thick ened. On gas -
tral sur face, skele ton dense but with out thick ened rays. Here small
sec on dary hex actines oc cur. Dic tyo nal strands par al lel to ca nals.
Re marks: Due to the ra di ally folded wall, A. cali ci formis sp. nov.
is close to the lobe- like in di vidu als of A. cy lin dro dac ty lus Schram -
men. How ever, in com pari son to this spe cies, A. cali ci formis sp.
nov. has a smooth up per part of sponge with out folds and mar gin
not bent in wards. Fur ther more, there is a lack of the char ac ter is tic
of A. cy lin dro dac ty lus cup- shaped sieve plate clos ing sieve plate
the fun nel. The dic tyo nal skele ton is simi lar in both spe cies, al -
though in A. cali ci formis sp. nov. there is no cor tex. The new spe -
cies has much larger, al ter nately dis trib uted ca nal open ings, three
times less per 1 cm2 of area than in A. cy lin dro dac ty lus. The dis tri -
bu tion and size of ca nal open ings in A. cali ci formis sp. nov. are on
the other hand simi lar as in A. alveo lites. In com pari son to the lat -

ter spe cies, the skele tal bands sepa rat ing the ca nals are wider and
with a 3–D struc ture. This struc ture of the skele tal net work dif fers
A. cali ci formis sp. nov. also from the Re cent funnel- shaped spe -
cies from the ge nus Aph ro cal listes (com pare Ijima, 1927, pp. 122,
293, text- fig. 35; Reid, 1964, p. 108, text- fig. 49; Mehl, 1992, p.
64). The struc ture of ba sal pro cesses in A. cali ci formis sp. nov. in -
di cates that, simi larly as in A. cy lin dro dac ty lus, they were in serted
in the de posit and could de velop in those places where the finger-
 like pro tru sions, act ing as sup ports, touched the sea bed.
Type lo cal ity: Po land, Mid dle Vis tula Val ley, Pio trawin.
Stra tigraphic dis tri bu tion: Up per Cam panian.
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Fig. 15. A–C – Aphrocallistes caliciformis sp. nov.; A – holo-
type; lat eral view; Piotrawin, Up per Campanian (UL XX 7/49); B
– dictyonal skel e ton; paratype, Piotrawin Up per Campanian (UL
XX 8/111); C – basal skel e ton; paratype, Piotrawin, Up per
Campanian (UL XX 8/113)



Aph ro cal listes sp.
Fig. 16 (A–C)

Ma te rial and pres er va tion: 2 speci mens from Pio trawin. Ex ter -
nal sur face of sponges, apart from small frag ments, is in visi ble due 
to strong fu sion with the rock. Cho ano so mal skele ton in some
cases well pre served.
De scrip tion: Sponges in the shape of nar row fun nels, over 180
mm high. Di ame ter in up per part ca. 90 mm. Sponge wall, ca. 1–2
mm thick, pro trud ing into ra di ally ar ranged short, finger- like pro -
tru sions (Fig. 16C). In some cases, pro tru sions di vide dichoto -
mously at their base. Pro tru sions cy lin dri cal, 4–6 mm in di ame ter,
up to 15 mm long; in lower part of sponge, slightly smaller in di -
ame ter and typi cally also shorter (ca. 10 mm). Der mal sur face with 
round ca nal open ings, 1–2 mm in di ame ter, ran domly dis trib uted.
Open ings lead ing to straight ca nals, run ning through wall. Skele tal 
bands av er agely 0.2 to 0.4 mm wide. Ba sal part in form of thick,
wide plate. Lower part of sponge with ad di tional sup port ing pro -
tru sions with dense dic tyo nal skele ton. Dic tyo nal skele ton com -
pris ing hex actines with smooth rays. In gas tral part, spic ules form
a regu lar net work with lon gi tu di nally rec tan gu lar meshes, 0.2 mm
× 0.25–0.3 mm (Fig. 16A). To wards der mal sur face, skele ton less
regu lar, with slightly smaller (ca. 2 mm) tri an gu lar and quad ran gu -
lar meshes. In sub der mal part, net work strongly dis turbed, with
mul ti ra di ate nodes. Beams thick ened on der mal sur face (Fig.
16A–C). Net work meshes small (ca. 0.1 mm) and rounded. Ad di -
tion ally, small sec on dary hex actines with non- thickened rays also
pres ent.
Re marks: Among fos sil spe cies char ac ter ized by a fun nel shape,
the ana lyzed speci mens are dis tin guished by the nu mer ous, rather
regu larly, densely ar ranged finger- like pro tru sions of more or less
even length. The skele tal net work in Aph ro cal listes sp. is domi -
nated by rec tan gu lar or quad ran gu lar meshes on the gas tral sur -
face. This skele ton struc ture was not ob served in other fun nel-
shaped spe cies A. cali ci formis sp. nov. and A. cy lin dro dac ty lus
Schram men, which oc cur in the Up per Cam panian de pos its of the
same lo cal ity. The out line of the ana lyzed speci mens is on the
other hand simi lar to the Re cent spe cies A. bea trix Gray (see Gray, 

1858, p. 224; Okada, 1932, p. 51, pl. 45, fig. 1; Mehl, 1992, p. 64)
and A. bocagei Wright – ac cord ing Re is wig (2002) jun ior syno -
nym of A. bea trix (see Schmidt, 1870, pp. 17–18, pl. 2, fig. 1;
Schulze, 1887, p. 313, pl. 83, figs 1, 2). In the ana lyzed in di vidu -
als, the skele ton sur round ing the di arhy sis, con trary to the other
men tioned spe cies, is mul ti lay ered with well- visible dic tyo nal
con nec tions. De spite the evi dent dif fer ences in re la tion to the
known spe cies of Aph ro cal listes Gray, the ma te rial is too poorly
pre served to pro pose a new taxon.
Oc cur rence: Mid dle Vis tula Val ley (Up per Cam panian).

Fam ily TRE TO DIC TYI DAE Schulze 1886
Ge nus Hex acti nella Car ter 1885 emended Reid 1963
Type spe cies: Hex acti nella ven tilabrum Car ter 1885

Re marks: In the char ac ter is tics of Hexactinella Carter, Reid
(1963b) noted the shizorhysal type of can a li za tion. Based on this,
he ex cluded the ge nus Polyopesia Schrammen 1902, char ac ter ized 
by lab y rinth-like diplorhysis from the syn on ymy of Hexactinella.
Within the ge nus Hexactinella, Reid (1963b) dis tin guished the
nom i na tive sub ge nus Hexactinella, which in cluded fun nel- and
tongue-shaped forms, and the sub ge nus Parahexactinella, in clud -
ing forms com pris ing branch ing tubes. Sev eral spe cies as signed to
the ge nus Hexactinella are known from the Cre ta ceous de pos its
(Hexactinella digitata Regnard 1925, Hexactinella alpina Lag-
neau-HÀrenger 1962; Hexactinella nymphaea Defretin-Lefranc
1960). Di ag no ses of these taxa, how ever, do not give as sump tions
to clas sify them to the ge nus Hexactinella Carter. According to
Reid (1964) the spe cies H. digitata Regnard 1925,  is a syn onym
of Craticularia fittoni (Mantell 1822) [=Laocoetis fittoni (Man-
tell)]. In turn, the can a li za tion of the men tioned spe cies in di cates
the ge nus Polyopesia Schrammen.

Hex acti nella sp.
Fig. 17 (A–C)

Ma te rial and pres er va tion: 2 speci mens from Pio trawin. Ex ter -
nal sur face of speci mens is tightly at tached to the rock and only its
frag ments are visi ble. Dic tyo nal skele ton, apart from some frag -
ments of the ex ter nal sur face, is gen er ally dis solved.
Com para tive ma te rial: One speci men from Ka mieñ (UL XVI).
De scrip tion: Sponges in the shape of very wide, asym met ric cups
with rounded mar gins (Fig. 17A, C). Stalk short and mas sive.
Larger ra dius of cup in the larg est in di vid ual ca. 70 mm. Wall
thick ness from 7 to 12 mm. Round or comma- shaped ca nal open -
ings, ca. 1–1.5 mm wide, on ex ter nal sur face. Open ings dis trib uted 
evenly with out any ar range ment, av er agely 20 per 1 cm2. Skele tal
bands be tween them slightly con vex, 1.5–2 mm wide. On in ter nal
sur face, ca nal open ings slightly nar rower, from 1 to 2.5 mm,
round, po lygo nal or comma- shaped, 9–12 open ings per 1 cm2. On
a one speci men, a trend for a lon gi tu di nal ar range ment is ob served. 
Open ings sepa rated by skele tal bands, 2–3.5 mm wide. Bands
strongly con vex, there fore, in ter nal sur face is very un even, crim -
pled. Labyrinth- like schi zorhy sis very well de vel oped; av er age di -
ame ter 1 mm (Fig. 17B). Skele tal bands be tween ca nals within
wall ca. 0.5 mm thick. Dic tyo nal skele ton com pris ing smooth hex -
actines, in sub der mal part in form of an ir regu lar net work with tri -
an gu lar and quad ran gu lar meshes, ca. 0.1–0.2 mm in size.
Dic tyo nal cor tex lack ing, how ever on der mal sur faces net work
beams dis tinctly thicker.
Re marks: With re gard to the shape and struc ture of both sur faces
the de scribed speci mens re call the Re cent spe cies H. ven tilabrum
Car ter (Car ter, 1885, p. 397, pl. 14, figs 1, 2; Schulze, 1887, pl. 96, 
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Fig. 16. A–C – Aphrocallistes sp.; A – subgastral part of the
choanosomal skel e ton; B – der mal sur face of the dictyonal skel e -
ton; C – trans verse cross–sec tion through lower part of sponge at -
tached to rock; im age made by us ing X–ray to mog ra phy; wall of
sponge is white; Piotrawin, Up per Campanian (UL XX 7/34)



figs 2, 3; Ijima, 1927, pp. 232, 233). How ever, they have bet ter de -
vel oped labyrinth- like ca nals. The lin ear ar range ment of open ings
on the in ter nal sur face is ob served in H. lin gua (Ijima, 1927, pp.
242–246, pl. 18, figs 11–17, text- figs 27, 28). The sparse ma te rial
and its poor state of pres er va tion does not al low ob ser va tion of all
di ag nos tic fea tures of the skele ton and the spe cific vari abil ity
within this taxon. There fore, it is im pos si ble to state whether the
ana lyzed speci mens rep re sent one of the Re cent taxa or a new spe -
cies.
Oc cur rence: Mid dle Vis tula Val ley (Up per Cam panian).

Or der LYCHNIS CO SIDA Schram men 1903
Fam ily VEN TRICU LI TI DAE Smith 1848
emended Zit tel 1877, emended Mehl 1992

Re marks: Mehl (1992), de fin ing the fam ily Ven tricu li ti dae, ac -
cepted the er ro ne ous con cept of Mo ret (1926) about the for ma tion
of diplorhy sis due to fold ing of the thin wall.

Ge nus Rhizo po te rion Zit tel 1877
emended Schram men 1912, emended Reid 1962,

emended Mehl 1992
Type spe cies: Si pho nia cervi cor nis Gold fuss 1826

Re marks: Di ag no sis of this ge nus was of ten modi fied be cause of
the prob lem with dis tin guish ing the gen era Rhizo po te rion Zit tel
1877 and Ven tricu lites Man tell 1822. Reid (1962c) con sid ered the
de vel op ment of ca nals as the most im por tant fea ture dis tin guish -
ing these two gen era. Ac cord ing to him, Rhizo po te rion is char ac -
ter ised by the pres ence of epirhy ses, whereas in Ven tricu lites these 
are par tially re placed by extra dic tyo nal fur row ing.

Based on the speci mens from Schram men’s col lec tion, Mehl
(1992) ques tioned Reid’s (1962c) di ag no sis, ac cept ing rather the
char ac ter is tics of these gen era pre sented by Schrammen (1912).
Mehl (1992) did not, how ever, in di cate uni vo cal dif fer ences be -
tween the two gen era. This comes proba bly from the fact that, ac -
cord ing to Reid (1962c), the spe cies Scy phia oeyn hau sii Gold fuss
1831, the jun ior syno nym of Rhizo po te rion cri bro sus (Phil lips
1829), was wrongly iden ti fied, i.e. by Schrammen (1912), with
Ven tricu lites cho anoi des (Man tell 1815) [=V. radia tus Man tell
1822]. There fore, the di ag no ses of the ge nus Ven tricu lites, pre -
sented by Schrammen (1912) and Mehl (1992), are based on a spe -
cies, which, ac cord ing to Reid (1962c), also rep re sents the ge nus
Rhizo po te rion. One of the con tro ver sial fea tures in Rhizo po te rion
is the ca nali za tion. Ac cord ing to Zit tel (1877), in the up per part the 
ca nals are ra dial, lower they be come di ago nal, and they run lon gi -
tu di nally in the stalk and rhizoi dal pro cesses. Schrammen (1912)
noted, what was also ac cepted by Mehl (1992), that in rep re sen ta -
tives of Rhizo po te rion the ca nals are solely ra dial. Ac cord ing to
Reid (1962c), in turn, they can be ra dial or laby rin thic. Reid
(1962c), how ever, did not pres ent the course of the laby rin thic ca -
nals pre cisely. In R. cri bro sus, Ul brich (1974) de scribed the
epirhy ses as straight ca nals, per pen dicu lar to the wall. In turn, the
aporhy ses are sup posed to be con nected with the lon gi tu di nal ca -
nals run ning within the wall and be neath the der mal sur face. Be -
sides the speci mens of R. cri bro sus from dif fer ent sites from
Po land, I was able to ex am ine herein the speci mens of R. soli dum
Schram men 1912 from the Cre ta ceous of the Mid dle Vis tula sec -
tion, as well as from the Cam panian and Maas trichtian of Rus sia
and Ukraine. Ad di tion ally, speci mens of R. tu bi forme Schram men
1912 from the Cam panian of Rus sia and Po land (forms from the
vi cin ity of Kraków, de scribed by Bieda (1933) as Ven tricu lites
mul ti cos ta tus Roe mer were also ana lysed. In rep re sen ta tives of all

ana lysed spe cies, the fi nal parts of the aporhy ses are di ago nal and
join with the sub der mal ca nals, which are par al lel to the ribs on the 
ex ter nal sur face. Such ca nal sys tem is also pres ent on the pho to -
graph of the speci men from Saratov, as signed by Sin zov to Ven -
tricu lites pe das ter Eichwald 1871 (Sin zov, 1878, pl. 10, fig. 4). It
was also ob served on speci mens of this spe cies from Saratov and
Korz kiew, housed in the UL col lec tion. The sec ond ca nal sys tem,
ac cord ing to Ul brich (1974) ly ing in the cen tral part of the wall or
closer to the gas tral sur face, was ob served in the ana lysed ma te rial
only in R. cri bro sus. In the re main ing spe cies, these ca nals are
pres ent only in the low er most part. This might, how ever, be a con -
se quence of the poor state of pres er va tion re sult ing from the strong 
com pac tion of the wall and from the phos pha ti za tion or strong li -
mo ni ti za tion of some speci mens. Both ca nal sys tems are in de -
pend ent of the ca nals run ning in the stalk and rhizoi dal pro cesses.
The lon gi tu di nal ca nals were not de scribed pre vi ously by other
authors, de spite the fact that sub der mal ca nals are visi ble on some
il lus tra tions of speci mens rep re sent ing the spe cies of this ge nus
(Schrammen, 1912, pl. 34, fig. 1; Hur ce wicz, 1968, pl. 20, fig. 4).
The oc cur rence of these ca nals seems to be an easy to iden tify di -
ag nos tic fea ture for Rhizo po te rion. Mehl (1992) char ac ter is ing ge -
nus Rhizo po te rion pointed out the sec on dary net work oc cur ring
within the spon go coel in cy lin dri cal frag ments. In the ana lysed
spec i mens, this fill ing is not pres ent or ap pears only in the low er -
most part of the spon go coel. It seems thus that the pres ence of this
struc ture, be ing an ad di tional re in force ment, is a vari able fea ture
of a ques tion able taxo nomic value.
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Fig. 17. A–C – Hexactinella sp.; A – frag ment of gastral sur face
with ca nal open ings; Kamieñ, Lower Maastrichtian (UL XVI
Ka/8); B – trans verse cross–sec tion through sponge wall show ing
schizorhysis; im age made by us ing X–ray to mog ra phy; wall of
sponge is white; C – lat eral view; Piotrawin, Up per Campanian (B
– UL XX 3/13; C – UL XX 7/35)



Rhizopoterion cribrosus (Phillips 1829)
(= Ventriculites radiatus Mantell 1822,

sensu Schrammen 1912)
Figs 18 (A–D), 19, 20 (A–F)

*1829. Spongia cri brosa: Phillips, pl. 1, fig. 7.
1826–1833. Scy phia Oeyn haussi no bis: Gold fuss, p. 219, pl. 65,

fig. 7.
1841. Scy phia Oeyn haussi Gold fuss: Roe mer, p. 7.
1864. Re tio spongia ra di ata Man tell: Roe mer, p. 15, pl. 6, fig. 2.
1870. Re tio spongia ra di ata A. Roe mer: F. Roe mer, p. 302, pl. 32.
1883. Ven tricu lites cri bro sus Phil lips, sp.: Hinde, p. 113, pl. 26,

figs 2, 2a.
1883. Ven tricu lites in fun dibu li formis Wood ward: Hinde, p. 112,

pl. 26, figs 1, 1a.
1878. Ven tricu lites radia tus Man tell: Quenstedt, p. 449, pl. 136,

figs 24–32.
1912. Ventriculites radiatus Mantell: Schrammen, p. 265, text-pl.

13, figs 3–6; pl. 36, figs 1–3, 7.
?1912. Ventriculites cylindratus nov. sp.: Schrammen, pp. 267–

268, pl. 36, figs 4–6, text-pl. 14, fig. 10.
v1933. Ven tricu lites radia tus Man tell: Bieda, p. 25.
?1960. Ven tricu lites cri bro sus (Phil lips): Defretin- Lefranc, p. 58.
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Fig. 18. A–D – Rhizopoterion cribrosus (Phillips 1829); A – lat eral view; Kazimierz, Up per Maastrichtian (UL XX 7/104); B – lat eral
view; Nasi³ów, opoka, Up per Maastrichtian (XX 7/103); C–D – frag ment of folded up per part of sponge (holotype spec i men of R.
coniforme Hurcewicz 1968, pl. 21, fig. 3a); Kazimierz, Up per Maastrichtian (UL III/48); E – Rhizopoterion solidum Schrammen 1912;
lat eral view; Piotrawin, Up per Campanian (UL XX 0/3)

Fig. 19. Shape vari abil ity of Rhizopoterion cribrosus (Phillips
1829)



1961. Ven tricu lites radia tus Man tell: Nes tler, pp. 56–58, text- fig.
16; pl. 3, figs 1–4.

v1968. Ven tricu lites radia tus Man tell: Hur ce wicz, p. 71, pl. 19, figs 
1–3; pl. 20, fig. 4.

v1968. Ven tricu lites con vo lu tus Hinde: Hur ce wicz, p. 73, pl. 20,
fig. 1.

par tim v1968. Ven tricu lites suc ces sor Schram men: Hur ce wicz, p.
74, text- fig. 16; pl. 20, fig. 2.

par tim v1968. Rhizo po te rion co ni forme nov. sp.: Hur ce wicz, p.
78, pl. 21, fig. 3; non text- fig. 17 [=Rhizo po te rion
soli dum Schram men].

par tim v1968. Or tho dis cus fra gi lis Schram men: Hur ce wicz, p. 80
(partim), pl. 17, fig. 3.

1974. Rhizo po te rion cri bro sus Phil lips: Ul brich, p. 60, pl. 11, fig.
4.

v1980. Ven tricu lites radia tus Man tell: Ma³ecki, pl. 3, figs 5, 7, 8.
v1980. Ven tricu lites cy lin dra tus Schram men: Ma³ecki, pl. 3, fig. 6.
v1980. Ven tricu lites ma mil laris Smith: Ma³ecki, pl. 4, fig. 5.
v1980.  Or tho dis cus fra gi lis Schram men: Ma³ecki, pl. 5, figs 3, 4.
v1980. Rhizo po te rion tu bi forme Schram men: Ma³ecki, p. 415, pl.

4, fig. 1.
v1991. Ven tricu lites radia tus Man tell: Tar kowski, p. 91, pl. 2, figs

3, 4.
1992. Ven tricu lites cho anoi des (Man tell): Mehl, pp. 127–128, pl.

20, fig. 4.

Ma te rial and pres er va tion: 362 spec i mens (6 from Ciszyca Ko-
lonia, 4 from Ciszyca Górna, 14 from Piotrawin, 4 from Dziurków, 
1 from K³udzie, 1 from Solec, 4 from Dobre, 1 from Podgórz, 10
from Mêæmierz, 26 from Kazimierz, 5 from Janowiec, 17 from
opoka and 8 from the glauconitic sand stone from Bochotnica, 61
from opoka and 201 from the glauconitic sand stone from Na-
si³ów). Most of the spec i mens, par tic u larly these from opoka from
Nasi³ów and Kazimierz, are com plete. Ma te rial from the glauco-
nitic sand stone in cludes crushed frag ments of the walls and stalks.
The skel e ton in some spec i mens is rather well-pre served.
Com para tive ma te rial: Col lec tions UL III, A- 1-1 and A- 1- 82; 2
speci mens from Wo jszyn, 1 from Kaliszany, 1 from Józefów (UL
XVI); 2 speci mens from the Cri mean and 2 from Don bas re gion
(UL XVII).
De scrip tion: Fun nel- or goblet- shaped sponge with a mas sive
stalk (Figs 18A, B, 19). Stalk, of vari able length, with a ro sette of
dichoto mously branch ing long rhizoi dal pro cesses. Maxi mal
height (with out stalk) up to 200 mm. Di ame ter of the larg est speci -
men ca. 300 mm. Wall thick ness up to 10 mm. Up per mar gin of
large, wide speci mens of ten with ear- shaped ad di tional folds (Fig.
18A, 19). Ex ter nal sur face with lon gi tu di nally elon gated, el lip ti cal 
ca nal open ings, of di ame ter vary ing in each speci men from 0.7 ×
1.3 to 2.5 × 4 mm. Open ings al ter nate quin cun ci ally in lon gi tu di -
nal rows. Lon gi tu di nal, si nu soi dal, flat ribs be tween open ings, ca.
0.8–1.5 mm wide. Trans verse skele tal bands be tween ca nal open -
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Fig. 20. A–F – Rhizopoterion cribrosus (Phillips 1829); A – cor tex on der mal sur face; note ca nal open ings; Nasi³ów, opoka, Up per
Maastrichtian (UL XX 1/208); B – dictyonal subdermal skel e ton; note ca nal open ings; C – cor tex on gastral sur face; Piotrawin, Up per
Campanian (UL XX 7/22); D – si li ceous fil a ments on gastral sur face in lower part of spongocoel; Nasi³ów, greensand, Up per
Maastrichtian (UL XX 4/50); E – ca nal in dictyonal skel e ton cov ered with synapticular mem brane; F – de tail of dictyonal skel e ton;
Nasi³ów, opoka, Up per Maastrichtian (E, F – UL XX 0/155); G, H – Rhizopoterion solidum Schrammen 1912; G – der mal sur face of
choanosomal skel e ton with synapticular fil a ments; note ca nal open ings; H – synapticular fil a ments on der mal sur face; Piotrawin, Up per
Campanian (UL XX 7/25)



ings of simi lar width, of the same height as lon gi tu di nal ribs, or
slightly lower, thus giv ing the ex ter nal sur face a net- like pat tern.
Rounded ca nal open ings on in ter nal sur face, 1–2 mm in di ame ter,
more or less regu larly al ter nately dis trib uted, ca. 10–20/cm2.
Epirhy ses long, straight, per pen dicu lar to wall, end ing blindly be -
low in ter nal sur face. Aporhy ses at first straight or slightly di ago nal 
down wards, in ter mi nal part di ver gent, join ing with longi- tudinal
ca nals, 0.5–0.7 mm in di ame ter, run ning be low der mal sur face of
wall. These ca nals si nu soi dally bent, sub- parallel to ribs on der mal 
sur face. Be low skele tal bands, the neigh bour ing ca nals may join
each other. Aporhy ses can also join with the sec ond ca nal sys tem,
which lies ran domly in the cen tral part of wall or closer to gas tral
sur face. Stalk sur face cov ered with oval open ings lead ing to di -
ago nal, then turn ing into lon gi tu di nal ca nals run ning to the rhizoi -
dal pro cesses. Dic tyo nal skele ton ir regu lar, with mesh di ame ter
0.3–0.4 mm. In sub der mal part, highly com plex, with lo cally de -
vel oped synap ticu lae (Fig. 20B). Dic tyo nal beams gen er ally
smooth, only near the der mal sur face thick ened and densely cov -
ered with small knobs. Both sur faces cov ered with synap ticu lar
cor tex, more mas sive on the ex ter nal sur face (Fig. 20A, C). Open -
ings in cor tex nu mer ous, with vari able di ame ter (0.03–0.2 mm),
ran domly dis trib uted. From outer, not con nected lychnis cal rays,
oc cur ring on both sur faces, grow si li ceous fila ments, partly cov er -
ing the ca nal open ings. Ca nal walls cov ered with thin synap ticu lar
si li ceous mem brane (Fig. 20E, F). Ba sal skele ton com posed of
lon gi tu di nal synap ticu lar fila ments, grow ing in lower part of cups.
Thick, cha oti cally tan gled synap ticu lar fila ments may also ap pear
on gas tral sur face in lower part of coni cal parts (Fig. 20D).

Dif fer en ti a tion: Spec i mens of the spe cies from Nasi³ów and Bo-
chotnica, par tic u larly from the up per opoka beds are rep re sented
by sponges with con i cal or cup like up per part (Fig. 18B). In con -
trast, spec i mens from the re main ing sites are usu ally char ac ter ised
by wide sponges with al most plate-like up per part (Fig. 18A).
More over, forms from the glauconitic sand stone and from opoka
in Nasi³ów and Bochotnica are char ac ter ised by a thick cover of si -
li ceous fil a ments on the gastral sur face, which al most com pletely
cov ers the ca nal open ings (vis i ble mainly as moulds).

Re marks: When re vis ing the gen era Rhizopoterion Zittel and
Ventriculites Mantell, Reid (1962c) as sumed that many au thors er -
ro ne ously iden ti fied R. cribrosus (Phillips) with V. radiatus
(Mantell). This was the case with spec i mens from the Up per Cre ta -
ceous of Ger many. The spec i mens ana lysed herein are iden ti cal
with the ma te rial from Ger many, and on the other hand, ful fil all
the cri te ria pre sented by Reid (1962c) for Rhizopoterion. The cru -
cial fea ture al low ing the dis tinc tion be tween R. cribrosus and V.
choanoides is the ca nal sys tem in the wall. Ad di tion ally, the ar -
range ment of spicules in the dictyonal skel e ton may also be help -
ful. Hinde (1883), to the as sign ments of which Reid (1962c) re fers, 
noted that in V. radiatus the skel e ton is ex tremely reg u lar, with
square-shaped meshes, whereas in V. infundibuliformis Wood ward 
[= Rhizopoterion cribrosus (Phillips)] it is ir reg u lar. The ir reg u lar
skel e ton was de scribed in the syn onyms of R. cribrosus by
Schrammen (1912), Nes tler (1961), Hurcewicz (1968), Mehl
(1992) and Ulbrich (1974). Ac cord ing to Mehl (1992), the new
spe cies V. cylindratus, V. fistulosus and V. suc ces sor de scribed by
Schrammen (1912) may be ju nior syn onyms of V. choanoides
(= Rhizopoterion cribrosus sensu Reid 1962c). Ana lys ing the rich
ma te rial from dif fer ent sites in Po land and Rus sia, it can be as -
sumed that R. cribrosus is an ex tremely poly mor phic spe cies,
there fore Mehl’s (1992) opin ion, par tic u larly in re la tion to V.
cylindratus seems to be just. Mehl (1992) ac cepted that R. cri-
brosus, and pos si bly also the new spe cies of Rhizopoterion de -
scribed by Schrammen (1912) are syn onyms of R. cervicorne
(Goldfuss). The holotype of this spe cies, sim i larly as the spec i -
mens pre sented by Fri¹ (1889, p. 106, fig. 147) and Mehl (1992, pl. 
20, fig. 6), is rep re sented by small frag ments of the lower part of

the sponge (Goldfuss, 1826–1833, p. 18, pl. 6, fig. 11). In rep re -
sen ta tives of the ge nus Rhizopoterion Zittel, this part of the sponge 
is al most iden ti cal. The di ag no sis of R. cervicorne lacks spe cific
fea tures al low ing a univocal def i ni tion of this spe cies. In Pol ish lit -
er a ture, the morphotypes of R. cribrosus are as signed to many dif -
fer ent spe cies (see syn on ymy). In Ma³ecki (1980), the il lus trated
sponges from Santonian de pos its of Korzkiew have not been de -
scribed, thus this au thor’s opin ion is not jus ti fied. The anal y sis of
spec i mens from Ma³ecki’s col lec tion and com par i son to ad di tional 
ma te rial from Korzkiew in di cated no dif fer ences in the sponge ar -
chi tec ture al low ing to as sign them to sep a rate taxa. It seems that
when dis tin guish ing sep a rate spe cies, Ma³ecki (1980) based
mainly on the shape of spec i mens and size of ca nal open ings, that
is on fea tures, which in rep re sen ta tives of the fam ily Ventri-
culitidae are ex tremely vari able. Hurcewicz (1968) as signed spec i -
mens of R. cribrosus (Phillips) to four dif fer ent spe cies (see syn -
on ymy), de spite the ob vi ous sim i lar i ties in the skel e ton archi-
tecture. These wrong as sign ments are linked with at trib ut ing a
large tax o nomic mean ing to some very vari able mor pho log i cal
fea tures. More over, these as sign ments re sulted also prob a bly from 
the small group of the ana lysed spec i mens and their poor pres er va -
tion state. The pre sented holotype of R. coniforme (Hurcewicz,
1968, pl. 21, fig. 3) is a frag ment of a fur rowed wall of a very large 
spec i men of R. cribrosus (Fig. 18C, D). In such fur row, the ex ter -
nal sur face lies within it, im i tat ing thus the gastral sur face. There -
fore the de scrip tion of the holotype con tains er ro ne ous infor-
mation about the nar row con i cal shape of the sponge and the
spongocoel. Large oval “postica” are in re al ity “ostia”. A sim i lar
er ro ne ous de scrip tion oc curs in the case of the spec i men as signed
to V. cf. suc ces sor Schrammen (Hurcewicz, 1968, pl. 20, fig. 2).
The “in ter nal” sur face of the il lus trated spec i men with the di ag -
nos tic oval “postica” is the im print of the ex ter nal sur face. Small
frag ments of the sponge wall are only pre served in cen tral part of
the mould. Hurcewicz (1968, p. 73) ques tioned the dis tinct ness of
skel e ton of the main and the basal part, as sum ing a con tin u ous
tran si tion be tween them (see Defretin-Lefranc, 1960; Reid,
1962c). In fact, the two struc tures are quite dis tinct. The syn-
apticular basal skel e ton sur rounds the base of main part of body
with a dictyonal skel e ton. Ventriculites radiatus is one of the most
fre quently cited Up per Cre ta ceous sponges. It seems highly prob a -
ble that the spec i mens, par tic u larly from the Campanian and
Maastrichtian may rep re sent R. cribrosus. Older pa pers con tain
only a mac ro scopic de scrip tion of the spec i mens (Poèta, 1883, p.
32; Friè, 1889, p. 105, fig. 142; Leonhard, 1897, p. 32, pl. 3, fig. 4;
Wollemann, 1901, p. 53; Wollemann, 1902, p. 9; Giers, 1964).
An other de scrip tion of their in ter nal struc ture is very un clear
(Sinzov, 1871–1872, p. 55; Defretin-Lefranc, 1960, pp. 56–58, pl.
3, figs 1–4, text-fig. 6; HÀrenger, 1944, p. 106; Lagneau-HÀrenger, 
1962, p. 92, text-pl. 14, fig. 1). In the case of these spec i mens, the
spe cific as sign ment based solely on de scrip tions is doubt ful or
even im pos si ble. There fore, the old est syn on ymy has been quoted
af ter Reid (1962c).
Oc cur rence: Po land – Up per Mid dle Vis tula Val ley (Cam -
panian–Lower Maas trichtian), Opole area (Tu ro nian–Co nia cian),
Kraków area (?San to nian); northern- western Ger many (Tu ro -
nian–Cam panian); Eng land and Ire land (Senonian); Isle of Rügen
(Lower Maas trichtian); Cri mea (Maas trichtian); north ern Don bas
re gion (Maas trichtian); ?France (Tu ro nian).

Rhizo po te rion soli dum Schram men 1912
Figs 18 (E), 20 (G, H), 21

*1912. Rhizopoterion solidum nov. sp.: Schrammen, pp. 271–272,
text-pl. 13, fig. 8; text-pl. 14, fig. 8; pl. 34, fig. 6.

non v1968. Rhizopoterion solidum Schrammen: Hurcewicz, pp.
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77–78, pl. 20, fig. 3 [=Leiostracosia orthogoniopora
(Defretin-Lefranc)].

par tim v1968. Or tho dis cus fra gi lis Schram men: Hur ce wicz, pp.
81(partim); non pl. 17, figs 2, 3 [=Rhizo po te rion
cri bro sus (Phil lips)].

par tim v1968. Rhizo po te rion co ni forme nov. sp.: Hur ce wicz, pp.
76–78 (partim), text- fig. 17; non pl. 21, fig. 3
[=Rhizo po te rion cri bro sus (Phil lips)].

non 1960. Rhizo po te rion soli dum Schram men: Defretin-
 Lefranc, pp. 61, text- fig. 17; pl. 4, fig. 5 [= ?Rhizo -
po te rion cri bro sus (Phil lips)].

1993. Rhizo po te rion soli dum Schram men: Jahnke & Gasse, pl. 16, 
fig. 3.

Ma te rial and pres er va tion: 26 spec i mens (2 from Ciszyca
Kolonia, 7 from Ciszyca Górna, 6 from Piotrawin, 4 from
Dziurków, 1 from Solec, and 2 from K³udzie).

Most speci mens are rep re sented by nar row cones with de -
stroyed peak and the ba sal part. Nu mer ous frag ments of discs are
also pre served. The cho ano so mal skele ton is spo radi cally visi ble
in some speci mens but gen er ally very poorly pre served.

Com par a tive ma te rial: Col lec tion UL III; 1 spec i men from Cri -
mea, 1 from north ern Ukraine (Chernihov re gion) and 2 from
north ern Donbas re gion (UL XVII).
De scrip tion: Thick- walled sponges (ca. 1–1.5 cm), funnel-
 shaped, on thick short stalk with mas sive rhizoi dal pro cesses.
Lower coni cal part (Fig. 18E), could at tain ca. 250 mm height, and 
di ame ter of plate- like up per part could reach 400 mm. Rounded,
straight ribs, 1–1.5 mm wide on ex ter nal sur face. Ribs bi fur cate
ex tremely rarely. Flat fur rows be tween ribs. In lower part, fur rows
ca. 2 mm wide, higher, they widen to 3 mm. Al ter nate ca nal open -
ings in fur row bot tom. Just above stalk open ings small (ca. 1.5–2
mm), in shape of el lipse or as rounded squares. Higher, they be -
come longer, oval- shaped, and larger (2–3 mm x 9 mm). Length of 
the ca nal open ings on some frag ments of the sponges up per part
reaches even 11 mm. Flat and very wide (ca. 3–5 mm) trans verse
skele tal bands sepa rat ing open ings within the fur rows. In ter nal
side with out ribs, with round or slightly el lip ti cal ca nal open ings,
dis trib uted rather regu larly and al ter nately. Simi larly as on ex ter -
nal side, their size gradu ally in creases, from 2 mm to 6 mm. Trans -
verse skele tal bands ca. 5 mm wide, lon gi tu di nal skele tal bands ca. 
2 mm wide. Num ber of ca nal open ings on both sur faces in coni cal
part av er agely 4–6/cm2. Epirhy ses straight, per pen dicu lar to wall
(Fig. 21). In the lower part, they reach ap proxi mately the mid dle of 
the wall. Higher, they are longer and end be neath gas tral sur face.
Aporhy ses at first per pen dicu lar to wall. In ter mi nal part, aporhy -
ses with branches, which di ago nally join with lon gi tu di nal ca nals
run ning be low the rib sur face. In coni cal part, aporhy ses also have
short side ca nals, which reach the lon gi tu di nal ca nals within the
wall. In frag ments of plate- like parts, ca nals not visi ble, this, how -
ever, may be linked with the pres er va tion state, par ticu larly with
strong com pres sion of wall. Stalk sur face cov ered with elon gated
open ings lead ing to di ago nal ca nals, which then be come lon gi tu di -
nal and form a con cen tric clus ter. These ca nals con tinue to the
rhizoi dal pro cesses. Dic tyo nal skele ton com posed of large, poorly
spiny lychniscs. Within wall, skele ton rather regu lar, with preva -
lence of lon gi tu di nally rec tan gu lar meshes, 0.2–0.4 mm × 0.5 mm. 
In ex ter nal parts, skele ton ir regu lar, with smaller (ca. 0.3 mm)
meshes of dif fer ent size. Dic tyo nal beams in this part thicker, with
granu lated sur face. Der mal sur face with very po rous synap ticu lar
cor tex. Above cor tex oc cur thick, de void of ax ial fila ments, lon gi -
tu di nal thick si li ceous fila ments with rather rare and ir regu larly
placed trans verse junc tions (Fig. 20G, H). On gas tral side, cor tex
very thin with large pores. Simi larly as on the der mal side, it is
cov ered with si li ceous fila ments, which are tan gled more ran -
domly, with out dis tinct lon gi tu di nal ori en ta tion. Ca nal wall cov -
ered with very po rous thin si li ceous mem brane. Skele ton of stalk

and rhizoi dal pro cesses com posed of thin synap ticu lar fila ments,
ap pear ing on ex ter nal sur face slightly above stalk.

Re marks: In di vid u als of Rhizopoterion solidum de scribed by
Schrammen (1912), in com par i son to spec i mens from Po land,
Rus sia and Ukraine, have smaller di men sions of ca nal open ings on 
both sur faces. Ac cord ing to Schrammen (1912), the “ostia” have
di men sions 1–1.5 mm × 2–2.5 mm, and “postica” 2 mm. The
holotype, how ever, as well as the re main ing spec i mens from Ger -
many are gen er ally in com plete (Schrammen, 1912, p. 217). The
spec i mens are rep re sented by lower, con i cal parts, where the di -
men sions of ca nal open ings are the small est, sim i larly to those,
which oc cur in anal o gous parts of the spec i mens from the Mid dle
Vistula River Val ley. Ac cord ing to Schrammen (1912) and Mehl
(1992), the tube-like spongocoel in R. solidum is filled by a loose
net work, com posed of si li ceous fil a ments. In the in ves ti gated
spec i mens such fil a ments cover both sur faces of the sponge.
Within the spongocoel they are typ i cally not pres ent or they fill it
only in the low er most part. In the com par a tive ma te rial from Rus -
sia and Ukraine, such net work is pres ent only on one spec i men.
Schrammen (1912) did not note the pres ence of a dictyonal cor tex
on the gastral sur face in R. solidum. In the ana lysed spec i mens,
due to skel e ton dis so lu tion, it is pres ent only oc ca sion ally. More -
over, the cor tex is masked by cov er ing fil a ments. Col lec tion UL
III con tains two spec i mens from Piotrawin rep re sent ing R. soli-
dum. One of the spec i mens (III/71), due to large ca nal open ings on
the gastral sur face, was in cluded by Hurcewicz (1968) to Ortho-
dis cus fragilis Schrammen 1924. The sec ond spec i men (III/72) is
de scribed as the paratype of R. coniforme Hurcewicz 1968, on
which the skel e ton of this spe cies was de scribed (Hurcewicz,
1968, p. 79, text-fig. 17). In turn, the spec i men re ferred by Hurce-
wicz (1968) to R. solidum in re al ity be longs to Leiostracosia
orthogoniopora (Defretin-Lefranc 1960). Defretin-Lefranc (1960) 
in cluded to R. solidum two poorly pre served frag ments from the
Up per Turonian of France, based on “al most qua dran gu lar” ca nal
open ings on the ex ter nal sur face. The der mal sur face of the il lus -
trated spec i mens lacks, how ever, lon gi tu di nal grooves and con vex
ribs (Defretin-Lefranc, 1960, pl. 4, fig. 5) typ i cal for R. solidum.
Sim i larly is in R. cribrosus (Phillips), the ca nal open ings are small, 
oval and sep a rated by flat skel e tal bands. The re main ing in for ma -
tion in the de scrip tion of this ma te rial does not bear fea tures char -
ac ter is tic for R. solidum.

Oc cur rence: Po land – Mid dle Vistula Val ley (Up per Campanian– 
Lower Maastrichtian); north ern-west ern Ger many (Campanian);
Ukraine – Cri mea (Campanian–Maastrichtian), north ern Donbas
re gion (Up per Campanian–Lower Maastrichtian), north ern
Ukraine (Lower Campanian); Eng land (Senonian) – ac cord ing to
Reid (1968a).

LATE CRETACEOUS SILICEOUS SPONGES 255

Fig. 21. Rhizopoterion solidum Schrammen 1912; spec i men no.
0/221; sche matic can a li za tion on trans verse cross–sec tion of wall;
E – epirhyses, A – aporhyses, S – subdermal lon gi tu di nal ca nals;
W – lon gi tu di nal ca nals in cen tral part of wall



Ge nus Le pi do spongia Roe mer 1864
Type spe cies: Le pi do spongia den ticu lata Roe mer 1864

Le pi do spongia rugosa Schlüter 1870
Fig. 22 (A, B)

*1870. Le pi do spongia rugosa nov. sp.: Schlüter p. 140.
1872. Lepidospongia rugosa Schlüter: Schlüter, pp. 27–28, pl. 1,

figs 1–4.
1877. Lepidospongia rugosa Schlüter: Zittel, p. 53.
1902. Le pi do spongia Brandesi nov. sp.: Schram men, p. 11, pl. 3,

figs 1, 2.

1912. Lepidospongia rugosa Schlüter: Schrammen, p. 269, text-
pl. 13, fig. 2; pl. 35, figs 7, 8.

par tim v1968. Le pi do spongia fra gi lis Schram men: Hur ce wicz, p.
80, pl. 16, fig. 4.

1974. Le pi do spongia rugosa Schlüter: Ul brich, p. 61.
1988. Le pi do spongia rugosa Schlüter: Gasse et al., figs 6, 9, 10.
1992. Le pi do spongia rugosa Schlüter: Mehl, pp. 124–125.

Ma te rial and pres er va tion: 4 speci mens from Pio trawin and 1
from Ka zim ierz. The speci mens are dam aged, with out ba sal part;
in ter nal part strongly ce mented to the de posit, only partly visi ble.
Cho ano so mal skele ton frag men tar ily pre served.
Com para tive ma te rial: Col lec tion UL III.
De scrip tion: Nar row cup- shaped sponges, up to ca. 140 mm high
(Fig. 22A). Wall thick ness 4–5 mm. Ex ter nal sur face with slightly
rounded lon gi tu di nal ribs, ca. 2 mm wide, in some cases dichoto -
mously bi fur cat ing. Slightly nar rower grooves be tween ribs, with
round or slightly elon gated ca nal open ings, ca. 1 mm in di ame ter.
Den sity ca. 24/cm2. Very nar row trans verse skele tal bands sepa -
rate the open ings. Ca nal open ings on in ter nal side and ca nali za tion 
in wall im pos si ble to de ter mine due to poor state of pres er va tion.
Dic tyo nal skele ton com pris ing lychniscs with smooth rays or with
sin gu lar spines. Net work rather regu lar, with quad ran gu lar
meshes, ca. 0.25 mm in di ame ter (Fig. 22B). Sub gas tral skele ton
rather less regu lar. Thick ened dic tyo nal rays with densely packed,
very fine spines. Gas tral sur face with cover formed by non- porous
si li ceous plates, ca. 1–2 mm wide. Der mal sur face with synap ticu -
lar, fine- porous cor tex (Fig. 22B).
Re marks: The ana lyzed speci mens are iden ti cal with speci mens
of L. rugosa de scribed from Ger many. The spe cies was pre vi ously
not noted from Po land. In turn, Hur ce wicz (1968) in cluded 8
speci mens from the Cam panian of south ern Po land to L. fra gi lis
(Schram men 1902). In both spe cies, the mor phol ogy of the ex ter -
nal sur face is simi lar; in L. rugosa, how ever, the si li ceous plates
oc cur ring on the gas tral sur face are po rous (com pare Schram men,
1912, p. 270, text- pl. 13, figs 1, 2; Bieda, 1933, pp. 29–30, pl. 2,
fig. 1). Two speci mens ana lyzed by Hur ce wicz (1968) have a very
well visi ble gas tral sur face with con cen tric mas sive plates char ac -
ter is tic of L. rugosa. The il lus trated speci men no. III/194 (see Hur -
ce wicz, 1968, pl. 16, fig. 4) has a com pletely dis solved si li ceous
skele ton, re placed by iron hy drox ides, there fore the struc ture of
the plates on the gas tral sur face is dif fi cult to de ter mine. Their
con cen tric pat tern, how ever, points rather to L. rugosa, as the
plates of L. fra gi lis are ar ranged in in dis tinct hori zon tal and ver ti -
cal rows (Schrammen 1912, p. 270). In the re main ing ma te rial
from the UL col lec tion, de tails of skele ton struc ture on the in ter nal 
sur face are not rec og nis able and there fore it is not sure which spe -
cies they rep re sent.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Cam panian
and Up per Maas trichtian), northern- western Ger many (Lower
Cam panian and Up per Cam panian); Eng land (Senonian) – ac cord -
ing to Reid (1968a).

Ge nus Spo ra doscinia Pomel 1872
emended Zit tel 1877, Mehl 1992

Type spe cies: Scy phia re ti formis Roe mer 1841

Re marks: Ini tially, Sporadoscinia Pomel was in cluded to the
fam ily Ventriculitidae Smith (Zittel, 1877; Dunikowski, 1889;
Hinde, 1883). Schrammen (1912) de scribed a sep a rate fam ily
Sporadoscinidae. This clas si fi ca tion was adapted by Bieda (1933), 
Lagneau-HÀrenger (1962), Zhuravleva (1962) and Hurce- wicz
(1968). Laubenfels (1955) er ro ne ously in cluded Sporado- scinia
to the fam ily Callodictyidae Zittel 1877. In the di ag no sis of
Callodictyidae, Laubenfels (1955) stated that the skel e tal net work
is very thick and the meshes serve as “prospores”, “apopores” or
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Fig. 22. A, B – Lepidospongia rugosa Schlüter 1870; A – later
view; B – dictyonal subdermal skel e ton; in the back ground note
in ter nal sur face of der mal cor tex; Piotrawin, Up per Campanian (A
– UL XX 0/128; B – UL XX 8/129)



both. In rep re sen ta tives of Sporadoscinia Pomel, the skel e tal
meshes are rather small, and the can a li za tion is well de vel oped.
The skel e ton struc ture tes ti fies thus for the in clu sion of Spora-
doscinia Pomel to Ventriculitidae (see Defretin-Lefranc, 1960;
Ulbrich, 1974; Mehl, 1992). Ac cord ing to the di ag no sis of Mehl
(1992), Sporadoscinia Pomel, con trary to other taxa of this fam ily, 
has bi fur cat ing aporhyses.

Spo ra doscinia de cheni (Gold fuss 1831)
Figs 23 (A, B), 24, 25 (A, B)

1826–1833. Spo ra doscinia De cheni no bis: Gold fuss, p. 219, pl.
65, fig. 6.

1912. Sporadoscinia Decheni Goldfuss: Schrammen, p. 280, pl.
37, figs 6, 7.

1943. Spo ra doscinia de cheni Gold fuss: La chasse, p. 51.
1960. Spo ra doscinia de cheni (Gold fuss): Defretin- Lefranc, p. 73,

pl. 7, fig. 2.
1962. Sporadoscinia decheni (Goldfuss): Lagneau-HÀrenger, p.

94, text-pl. 14, fig. 4; pl. 16, fig. 7.
par tim v1968. Ven tricu lites cf. suc ces sor Schram men: Hur ce wicz

pp. 74–75.
1974.  Spo ra doscinia de cheni (Gold fuss): Ul brich, p. 62.
1977. Ven tricu lites stel la tus Schram men: Khmilevsky, pp. 42–43, 

pl. 1, fig. 1.
1992. Spo ra doscinia de cheni (Gold fuss): Mehl, p. 130.

Ma te rial and pres er va tion: 107 speci mens (5 from Pio trawin, 1
from K³udzie, 7 from Ka zim ierz, 1 from Janow iec, 2 from opoka
and 4 from the glau co nitic sand stone from Bo chot nica, 35 from
opoka, and 52 from the glau co nitic sand stone from Nasi³ów).
Some speci mens are com plete or only slightly dam aged. Ma te rial
from the glau co nitic sand stone con tains only small frag ments of
the cup walls. Cho ano so mal skele ton typi cally com pletely dissol-
ved, pre served only in few cases. Ba sal skele ton is best pre served.
Com para tive ma te rial: Col lec tions UL III and A–1–82; 1 speci -
men from Zbyc zyce near Koniecpol (UL XVI).
De scrip tion: Cup- like sponges (Figs 23A, 24), up to 200 mm
high, typi cally on a mas sive stalk with long rhizoi dal pro cesses.
Forms with thin stalk or with out stalk quite rare. Wall thick ness
av er agely 3–5 mm. Ca nal open ings on ex ter nal sur face in shape of
ir regu lar poly gons, which size vari able, de pend ing on the in di vid -
ual and on the po si tion on sponge. Av er age size of 1.5–2 mm
open ings pres ents av er age den sity of 20–35/cm2. In lower part of
sponge, poly gons gen er ally larg est, 12–18/cm2. Skele tal bands be -
tween open ings rather wide. In some cases, par ticu larly near cup
mar gin, ca nal open ings small (ca. 1 mm), round, even 40/cm2.
Here skele tal bands are very nar row. Ca nal open ings evenly but
ran domly cover en tire wall sur face. Spo radi cally, just above stalk,
open ings may be ar ranged in in dis tinct lon gi tu di nal rows. On in -
ter nal sur face, lon gi tu di nal, oval ca nal open ings al ter nately ar -
ranged; av er age size 1–1.5 mm × 2–2.5 mm; den sity 12–20/cm2. A 
simi lar case oc curs with vari abil ity of ca nal open ings size on ex -
ter nal sur face, where the small est, al most round open ings lie in the 
up per part of cup. Long, straight epirhy ses per pen dicu lar to wall,
lead ing to a ca nal sys tem, 0.7–1 mm in di ame ter, par al lel to gas tral 
sur face. Ca nals run be tween aporhy ses, with which they are linked 
by short lat eral branches. Aporhy ses at first straight bi fur cate once
or twice and ter mi nate just be low der mal sur face. Stalk sur face
with rows of lon gi tu di nally elon gated or fissure- like ca nal open -
ings, lead ing to nu mer ous, densely packed lon gi tu di nal ca nals.
Dic tyo nal skele ton very ir regu lar, meshes 0.1 to 0.3 mm (Fig.
25B). In sub der mal and sub gas tral parts, skel e ton ad di tion ally dis -
placed by synap ticules. Lychnisc rays smooth or with small
spines. Both sur faces of dic tyo nal skele ton cov ered by very thick
synap ticu lar cor tex (Fig. 25A), with ran domly dis trib uted very
small pores (maxi mal di ame ter up to 0.07 mm). Cor tex with

pointed pro cesses pointed to cen tre of ca nal open ings, giv ing them 
an ir regu lar out line. Ca nals, in clud ing sub gas tral ca nals, cov ered
in side by finely po rous synap ticu lar mem brane, slightly thin ner
than cor tex on wall sur face. Skele ton of stalk and rhizoi dal pro -
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Fig. 23. A, B – Sporadoscinia decheni (Goldfuss 1831); A – lat -
eral view; B – lat eral view of spec i men with two bro ken stems;
Nasi³ów, opoka, Up per Maastrichtian (A – UL XX 9/1; B – UL
XX 1/18); C – Sporadoscinia alcynoides (Mantell 1822); view of
ex ter nal sur face of sponge; Nasi³ów, opoka, Up per Maastrichtian
(UL XX 1/8)



cesses com pris ing synap ticu lar fila ments sur round ing the lon gi tu -
di nal ca nals.
Dif fer en tia tion: In di vidu als with 2 or 3 short stalks were de ter -
mined in ma te rial from opo kas from Nasi³ów (Fig. 23B)
Re marks: S. de cheni is char ac ter ized by ir regu larly dis trib uted
po lygo nal ca nal open ings on ex ter nal sur face. The sizes of these
open ings, simi larly as in other spe cies of Spo ra doscinia are very
vari able. There fore their den sity also var ies. Schrammen (1912)
counted 3–5/0.5 cm2, whereas Mehl (1992) for the same speci -
mens ob served 16/cm2. Ac cord ing to Defretin- Lefranc (1960), the
den sity is 9–25/cm2, and Ul brich (1974) noted 25– 35/cm2. Speci -
mens from the Cre ta ceous of the Mid dle Vis tula Val ley gen er ally
pos ses rather small, densely packed ca nal open ings, av er agely
20–35/cm2. Forms with simi lar open ings were, ac cord ing to me,
of ten er ro ne ously as signed to other spe cies. From the Up per Maas -
trichtian of Ukraine, Khmilevsky (1977) de scribed Ven tricu lites
stel la tus Schram men 1902. The il lus tra tion show ing the der mal
sur face of one of the speci mens in di cates po lygo nal ca nal open -
ings (Khmilevsky, 1977, pl. 1, fig. 1a). How ever, there are no di -
ag nos tic for V. stel la tus star- like thick en ings, around which the
ca nal open ings are con cen tri cally ar ranged (com pare Schram men,
1902, p. 11, pl. 2, fig. 5; Schrammen, 1912, p. 267, pl. 37, figs 4, 5; 
Ul brich, 1974, p. 59, pl. 11, fig. 2; Mehl, 1992, p. 128, text- fig.
32). The size and ar range ment of ca nal open ings in the dis cussed
speci mens is iden ti cal as in rep re sen ta tives of S. de cheni. To S. de -
cheni be long also two speci mens from Janow iec (no. III/84, 85),
as signed by Hur ce wicz (1968) to Ven tricu lites cf. suc ces sor
Schram men. They are rep re sented by moulds of the in ter nal sur -
face with well visi ble traces of ca nal open ings. Wall frag ments are
pre served only oc ca sion ally. In S. de cheni, the ca nali za tion is a
prob lem atic fea ture. Ac cord ing to Ul brich (1974) and Mehl
(1992), the aporhy ses can bi fur cate sev eral times. In the ana lyzed
ma te rial, the aporhy ses bi fur cate maxi mally twice. The state of
pres er va tion, how ever, does not pre clude a higher number of bi fur -
ca tions of some aporhy ses. Moreo ver, Mehl (1992) sug gests that
aporhy ses run di rectly through the wall. On some speci mens from
the Mid dle Vis tula sec tion, there are small round open ings of the
aporhy ses on the der mal sur face. It seems, how ever, that they are
visi ble due to ef face ment of the ex ter nal sur face of the speci mens.
Straight or di vided epirhy ses ter mi nate ac cord ing to Ul brich
(1974) and Mehl (1992) just be low the gas tral sur face. It seems,

how ever, that they are linked with the sys tem of sub gas tral ca nals,
de vel oped simi larly as in S. ve nosa and S. teu to niae (com pare Ul -
brich, 1974, pp. 62–63).
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Cam -
panian–Up per most Maas trichtian), Kraków area (?San to nian);
France (Al bian–Lower Senonian); northern- western Ger many
(Lower Cam panian); Ukraine (Maas trichtian).

Spo ra doscinia al cy noi des (Man tel 1822)
Figs 23C, 25 (C–F), 26

*1822. Ven tricu lites al cy noi des: Mantell, p. 176.
1841. Scy phia cri brosa Phil lips: Roe mer, p. 9, pl. 4, fig. 2.
1870. Cy lin dro spongia an gus tata A. Roe mer: F. Roe mer, p. 309,

pl. 30, figs 7, 8.
?1871–1872. Ven tricu lites spi no sus nov. sp.: Sin zov, pp. 54–55,

pl. 10, figs 1–3.
1878. Ven tricu lites an gus ta tus Roe mer: Quenstedt, p. 437, pl.

136, figs 2–4, 7, 10–12, 14.
1883. Ven tricu lites al cy noi des Man tell: Hinde, p. 114.
1897. Ven tricu lites an gus ta tus (Roe mer): Le on hard, p. 31.
1912. Leiostracosia alcynoides Mant. sp.: Schrammen, p. 284.
1960. Leios tra co sia al cy noi des (Man tell): Defretin- Lefranc, p.

77, pl. 8, fig. 1.
par tim v1968. Spo ra doscinia mi crom mata Roe mer: Hur ce wicz, p. 

84.

Ma te rial and pres er va tion: 20 speci mens (7 from Ka zim ierz, 11
from opoka and 2 from the glau co nitic sand stone from Nasi³ów).
Two speci mens are al most com plete. Three are partly dam aged.
The re main ing speci mens are wall frag ments. Cho ano so mal skele -
ton on some speci mens very well pre served.
Com para tive ma te rial: Col lec tion UL III.
De scrip tion: Funnel- shaped sponges of dif fer ent width, up to 120
mm high (Fig. 23C). Short stalks are short, 10–20 mm in di ame ter,
with a ro sette of dichoto mously bi fur cat ing in one plane, very long 
rhizoi dal pro cesses. Wall thick ness – 3–5 mm. Ca nal open ings on
ex ter nal sur face round, with un evenly rag ged mar gin (Fig. 25C).
Di ame ter of open ings av er agely 1–1.5 mm, maxi mally 2 mm de -
pend ing on in di vid ual. Open ings regu larly ar ranged al ter nately,
sepa rated by flat skele tal bands, of a more or less sta ble width ca.
1–1.2 mm. Den sity av er agely 14–25/cm2. At fun nel base ca nal
open ings be come lon gi tu di nally elon gated, on stalk they are
fissure- like. On in ter nal sur face, ca nal open ings round, ca. 0.75–1
mm in di ame ter; in lower part, slightly larger and oval; on some
speci mens poorly visi ble. Most proba bly they were partly cov ered
by si li ceous fila ments de vel oped above the cor tex (only in dis tinct
moulds are visi ble). Ca nals at first rather wide, then nar row and
within wall their di ame ter is av er agely 0.5–0.7 mm (Fig. 26). Long 
straight epirhy ses per pen dicu lar to wall. Epirhy ses ter mi nate be -
low in ter nal sur face or run into elon gated cham bers, pass ing be low 
in ter nal sur face be tween aporhy ses. Aporhy ses with mar ginal
short branches, run ning per pen dicu larly or slightly di ago nally to
the clos est epirhy ses oc cur ring be low or above. Ter mi na tions of
aporhy ses are typi cally bi fur cate and end blindly be low der mal
sur face or are con nected with neigh bour ing epirhy ses. Dic tyo nal
skele ton com pris ing lychniscs with smooth or slightly spi nose rays 
(Fig. 25E, F). Spic ules in sub der mal part with very densely
spaced, short spines. Skele ton within wall rather regu lar, with
preva lence of lon gi tu di nally rec tan gu lar meshes, 0.18–0.2 mm ×
0.25–0.3 mm. In ex ter nal parts, skele ton less regu lar. On both sur -
faces, as well as on ca nal walls a fine- porous (maxi mal pore di -
ame ter up to 0.25 mm) synap ticu lar cor tex oc curs (Fig. 25C, D).
Sur face of cor tex finely granu lose. Ba sal skele ton simi lar as in
other Ven tricu li ti dae, i.e. synap ticu lar fila ments with out ax ial ca -
nals, ca. 1 mm in di ame ter. Nu mer ous lon gi tu di nal ca nals within
ba sal skele ton.
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Fig. 24. Shape vari abil ity of Sporadoscinia decheni (Goldfuss
1831)



Re marks: Schrammen (1912) as signed this spe cies to Leios tra co -
sia Schram men 1902. This as sign ment was based on the regu lar
ar range ment of round ca nal open ings on the ex ter nal sur face. The
main cri te rion, how ever, dis tin guish ing Leios tra co sia from other
Ven tricu li ti dae is the struc ture of the gas tral sur face. This sur face
was not pres ent in speci mens ana lyzed by Schram men (1912), thus 
could not be ex am ined. The de scrip tions of syno nyms of this spe -
cies cited by Schrammen (1912) and ac cepted by me do not sup ply 
in for ma tion about the oc cur rence of grooves on in ter nal side. In -
ter nal sur face is best visi ble on the speci men pre sented by Quen-
stedt (1878, pl. 136, fig. 12), where round ca nal open ings are ar -
ranged al ter nately, iden ti cally as in the case of Pol ish speci mens.
Moreo ver, in Leios tra co sia there are straight ca nals per pen dicu lar
to the wall. On cross- sections, trans verse to sponge axis the ca nals
in Spo ra doscinia al cy noi des may imi tate this ar range ment. How -
ever, on cross- sections lon gi tu di nal and tan gen tial to sponge sur -
face the aporhy ses bi fur cate, what is a char ac ter is tic fea ture for
Spo ra doscinia Pomel. Spo ra doscinia al cy noi des, due to ar range -
ment of ca nal open ings on ex ter nal sur face, is close to S. eu tac to -
pora Defretin- Lefranc 1960 and S. zip pei (Reuss 1846). From S.
eu tac to pora, the spe cies dif fers in much larger ca nal open ings on
der mal sur face (com pare Defretin- Lefranc, 1960, p. 74, pl. 7, figs
5, 6). Spo ra doscinia zip pei, in turn, pos sesses rhomb- like ca nal
open ings of der mal sur face (com pare Re uss, 1846, pl. 18, fig. 5).
Defretin- Lefranc (1960) in cluded one speci men from the Up per
Tu ro nian of France to Leios tra co sia al cy noi des (Man tell). The
size and dis tri bu tion of ca nal open ings on both sur faces of this
speci men as well as the struc ture of the cho ano so mal skele ton is
iden ti cal as in speci mens of S. al cy noi des from the Cre ta ceous of
Po land. The pres ence of fine- porous cor tex on both sur faces of the
French speci men does not tes tify for the as sign ment to Leios tra co -
sia Schram men, which is char ac ter ized by the lack of a gas tral cor -
tex. Ac cord ing to the de scrip tion of Defretin- Lefranc (1960), the
poorly ex posed gas tral sur face bears al ter nately ar ranged oval
pores, which lie in the bot toms of grooves, and the lon gi tu di nal
ribs “seem to be more dis tinct than pointed out by Quenstedt”. The 
pres ence of such grooves and ribs is very doubt ful, as there are no
il lus tra tions of this ele ment. Defretin- Lefranc (1960) stated

moreo ver that the grooves oc cur also on the gas tral sur face in
speci mens as signed by her to Leios tra co sia im pres sus Smith 1848
(=Ven tricu lites im pres sus Smith), whereas the pho to graphs do not
re veal this fea ture (Defretin- Lefranc, 1960, pl. 8, figs 2, 4). It
seems, there fore, that the dis cussed speci men from France, de -
scribed as Leios tra co sia al cy noi des (Man tell), be longs in re al ity to 
S. al cy noi des, er ro ne ously as signed by Defretin- Lefranc (1960)
af ter Schrammen (1912) to Leios tra co sia Schram men. Also speci -
mens from Saratov, de scribed by Siznov (1871–1872) as the new
spe cies Ven tricu lites spi no sus, have mor phol ogy of both sur faces
simi lar to S. al cy noi des. Ac cord ing to Siznov (1871–1872), this
spe cies is char ac ter ized by nu mer ous pro cesses on the der mal sur -
face. The pro cesses, how ever, can not be con sid ered as a spe cific
fea ture, be cause they are proba bly the rem nants of broken- off
rhizoi dal pro cesses, which grown in the up per part of the sponge
dur ing their cov er ing by sedi ment. The lack of ca nali za tion de -
scrip tion does not al low the uni vo cal as sign ment of Sin zov’s
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Fig. 25. A, B – Sporadoscinia decheni (Goldfuss 1831); A – cor tex on gastral sur face with ca nal open ings; B – dictyonal skel e ton;
Nasi³ów, opoka, Up per Maastrichtian (UL XX 0/252); C–F – Sporadoscinia alcynoides (Mantell 1822); C – cor tex on der mal sur face with 
ca nal open ings; D – dictyonal skel e ton with synapticular mem brane cov er ing ca nals (trans verse cross–sec tion through wall; E – note con -
nec tion of lat eral branch of aporhyses with epirhyses; F – dictyonal skel e ton with ca nals; Kazimierz, Up per Maastrichtian (UL XX 3/123)

Fig. 26. Sporadoscinia alcynoides (Mantell); spec i men no
3/123; sche matic can a li za tion on lon gi tu di nal cross–sec tion of
wall; E – epirhyses, A – aporhyses



(1871–1872) speci mens to S. al cy noi des. Most speci mens of S. al -
cy noi des de scribed here are rep re sented by nar row fun nels, cones
or even cyl in ders. Speci men no. III/143 from Wit kowice, as signed 
by Hur ce wicz (1968) to S. mi crom mata (Roe mer 1841) and the un -
pub lished speci mens from Bon arka are rep re sen ta tives of the
narrow- cone mor pho type. Ma te rial from the Vis tula Val ley is
char ac ter ized by wide funnel- shaped forms.
Oc cur rence: Po land – Mid dle Vistula Val ley (Up per Maastrich-
tian); Opole area (Turonian), Miechów area (Campanian); north -
ern-west ern Ger many (Up per Turonian); France (Up per Turo-
nian); ?Rus sia – Saratov area (Santonian); Eng land (Mid dle
Turonian–Santonian) – ac cord ing to Reid (1968a).

Ge nus Leios tra co sia Schram men 1902
Type spe cies: Leios tra co sia punc tata Schram men 1902

Re marks: Schram men (1902) ini tially as signed the ge nus Leios -
tra co sia to Ven tricu li ti dae and next to the new fam ily Spo ra -
doscini dae (Schram men, 1912). The struc ture of the cho ano so mal
skele ton and the de vel op ment of ca nals points, how ever, to the as -
sign ment of Leios tra co sia to the fam ily Ven tricu li ti dae (see Lau -
ben fels, 1955; Defretin- Lefranc, 1960; Mehl, 1992) and this view
is ac cepted here. The defi ni tion of Leios tra co sia pre sented by
Schram men (1902, 1912) univo cally in di cates that the dic tyo nal
cor tex is de vel oped only on the der mal sur face. The gas tral sur face 
is in turn char ac ter ized by a sec on dary net work, com pris ing si li -
ceous fila ments with out ax ial ca nals (“deck gespinst” ac cord ing to
Schram men, 1902, 1912; “su per fi cial mesh- work”, ac cord ing to
Reid, 1964). Char ac ter is ing the ge nus Leios tra co sia, Mo ret (1926, 
p. 226) er ro ne ously stated that its rep re sen ta tives pos sess a gas tral
cor tex. This er ro ne ous state ment was fur ther ac cepted by Defretin- 
Lefranc (1960, p. 77).

Leios tra co sia punc tata Schram men 1902
Figs 27 (E, F), 28 (A–C)

*1902. Leios tra co sia punc tata nov. sp.: Schram men, p. 12, pl. 3,
fig. 3.

1912. Leiostracosia punctata Schrammen: Schrammen, p. 285,
text-pl. 14, fig. 12; pl. 35, figs 1, 2.

1962. Leiostracosia punctata Schrammen: Lagneau-HÀrenger, p.
97, text-pl. 14, fig. 2.

Ma te rial and pres er va tion: 31 speci mens (2 from Ciszyca
Górna, 20 from Pio trawin, 9 from Dzi urków). All speci mens are
in com plete. The lower pipe- like parts are sepa rated from the wide
up per parts, which typi cally are pre served only frag men tar ily. In
some speci mens, the dic tyo nal skele ton and cor tex on der mal sur -
face are very well pre served. Skele ton on gas tral sur face was rec -
og nised only on one speci men.
De scrip tion: Thin- walled sponges (1.5–3 mm thick), fun nel- or
umbrella- shaped, on short stalks ter mi nat ing with rhizoi dal pro -
cesses. Cy lin dri cal or slightly cone- like lower part maxi mally 150
mm high. Up per part flat or with mar gin turned down, di ame ter up
to 220 mm (Fig. 27A). Ex ter nal sur face with round ca nal open -
ings, ar ranged in lon gi tu di nal and trans verse rows, with hori zon tal
rows less dis tinct (Fig. 27B). On lower coni cal part and on stalk,
ca nal open ings very small (ca. 0.3–0.5 mm). In up per part, ca nal
open ings larger, av er agely 0.7 mm, in some cases, even 1–1.5 mm. 
Sepa rat ing them lon gi tu di nal skele tal bands con vex, 0.5 to 1 mm
wide. Trans verse bands of simi lar width or slightly nar rower. Av -
er age den sity of ca nal open ings on 1 cm2 var ies from 20 to 36. Ra -
dial flat ridges on in ter nal sur face, 1–1.5 mm wide. Ridges
bi fur cate, sec on dary ridges at first half the width of pri mary
ridges, then at tain ini tial width. Grooves be tween ridges, ca. 1 mm
wide, with round ca nal open ings on bot tom, ca. 1 mm in di ame ter,
sepa rated by trans verse skele tal bands of simi lar width. Ca nal
open ings ar ranged in lon gi tu di nal and trans verse rows; av er age
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Fig. 27. A, B – Leiostracosia orthogoniopora (Defretin–Lefran 1960); A – lat eral view; B – de tail of der mal sur face with ca nal open -
ings; Nasi³ów, opoka, Up per Maastrichtian (UL XX 9/139); C, D – Leiostracosia robusta (Schrammen 1902); C – lat eral view; D – de tail
of der mal sur face with ca nal open ings; Piotrawin, Up per Campanian (C – UL XX 6/172; D – UL XX 6/52); E, F – Leiostracosia punctata
Schrammen 1912; E – view of in ter nal sur face of sponge; F – de tail of der mal sur face with ca nal open ings; Piotrawin, Up per Campanian
(E – UL XX 0/248; F – UL XX 3/2)



den sity 20–25/cm2. Diplorhy sis in in de pend ent lon gi tu di nal se -
ries. Epirhy ses long, pointed, per pen dicu lar to wall, ter mi nat ing
be low sur face of ridges of in ter nal sur face. Aporhy ses shorter than 
epirhy ses, ter mi nate be low lon gi tu di nal skele tal bands of der mal
sur face. Nu mer ous, densely packed lon gi tu di nal ca nals in stalk
and rhizoi dal pro cesses. Dic tyo nal skele ton com pris ing lychniscs
with rays pos sess ing sin gu lar, fine spines. Within wall, they com -
pose a rather regu lar net work, mainly with lon gi tu di nally rec tan -
gu lar meshes, 0.25–0.3 mm × 0.3–0.4 mm. To wards both sur faces

net work be comes very ir regu lar with quad ran gu lar meshes of vari -
ous sizes, 0.2–0.4 mm (Fig. 28A, B). In these parts of skele ton,
skele tal beams with fine pro cesses in stead of spines. Der mal sur -
face with very thick, fine- porous synap ticu lar cor tex, with cone-
 like pro cesses on sur face, be ing re main ders af ter re duced ex ter nal
rays (Fig. 28C). Di rectly be low cor tex, spic ules very mas sive, with 
thick ened rays and nodes. Thick synap ticu lar fila ments pre served
also in ex ter nal parts of epirhy ses. On gas tral sur face, si li ceous
fila ments with fine, sparse granu la tion. Fila ments run from dic tyo -
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Fig. 28. A–C – Leiostracosia punctata Schrammen 1912; A – subdermal dictyonal skel e ton; note in ter nal sur face of der mal cor tex; B –
gastral side with ir reg u lar dictyonal skel e ton on rib sur face (fur row filled with sed i ment be tween them); C – synapticular fil a ments of
basal skel e ton (left lower cor ner), cov er ing der mal cor tex vis i ble in right up per cor ner; Piotrawin, Up per Campanian (UL XX 6/58); D–J – 
Leiostracosia orthogoniopora (Defretin-Lefran 1960); D – der mal side of the lower part of spec i men with cor tex and lon gi tu di nally elon -
gated oval ca nal open ings; in some cases frag ments of synapticular fil a ments of the basal skel e ton are vis i ble; E – der mal side of up per
part of spec i men with der mal cor tex and trans versely elon gated ca nal open ings; F – synapticular mem brane cov er ing ca nal; G – dictyonal
skel e ton within ribs of the gastral side; note ir reg u lar net work of ribs sur face and frag ment of deeper lo cated reg u lar skel e ton in up per part; 
H – de tail of skel e ton within ribs with ter mi nal parts of epirhyses; I – sec ond ary net work on gastral sur face, com pris ing si li ceous fil a -
ments; note dense, mul ti lay ered net work stretched over ribs and fur rows to the left; note skel e ton of lon gi tu di nal rib to the right (trans -
versely ori ented on pho to graph); neigh bour ing fur rows filled with loose net work of thin fil a ments; J – de tail of sec ond ary net work on
gastral sur face; note si li ceous fil a ments run ning from lichnisc rays; Kazimierz, Up per Maastrichtian (UL XX 7/59)



nal rays of lychniscs and link in a very deli cate net work with
rounded, small (ca. 0.05–0.1 mm) meshes. Ba sal skele ton com -
pris ing synap ticu lar fila ments, grow ing above cor tex in lower
parts of sponge (Fig. 28C). Such fila ments may also be de vel oped
on gas tral sur face in bot tom of spon go coel.
Re marks: In all de scribed speci mens of this spe cies, the mor phol -
ogy of in ter nal sur face seems to be iden ti cal. There are, how ever,
dif fer ences in the size of ca nal open ings on in ter nal sur face. The
holo type of L. punc tata (Schram men, 1902, pl. 3, fig. 3) has ca nal
open ings with the di ame ter of 0.3 mm, and den sity from 20 to
25/cm2, whereas in the para type (Schrammen, 1912, pl. 35, fig. 2)
the ca nal open ings are wider and more densely ar ranged. In speci -
mens from Po land, the size of open ings as well as their den sity are
very vari able. This is ob served both within the par ticu lar popu la -
tions as well as on dif fer ent parts of the sponge in a sin gle in di vid -
ual. The sparse ma te rial (5 speci mens) de scribed by Schrammen
(1902, 1912) is rep re sented mainly by the lower, cone- like parts of 
sponges, where ca nal open ings are gen er ally smaller than in the
up per part, and the skele tal bands sepa rat ing them are wider. It
seems that the char ac ter is tic fea ture of L. punc tata is the regu lar
ar range ment of ca nal open ings in ver ti cal and hori zon tal rows on
both in ter nal and ex ter nal sur faces
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Lower Maas trichtian); France (Al bian); northern- western Ger -
many (Cam panian); Eng land (Lower Senonian) – ac cord ing to
Reid (1968a).

Leios tra co sia ro busta (Schram men 1902)
Fig. 27 (C, D)

*1902. Pachy le pisma ro busta nov. sp.: Schram men, p. 14, pl. 1, fig. 
2.

1912. Leiostracosia robusta Schrammen: Schrammen, p. 285,
text-pl. 13, fig. 12; pl. 35, figs 4–6.

?1960. Leios tra co sia brandesi Schram men: Defretin- Lefranc, pp.
78–79, pl. 8, figs 5, 7; non fig. 6 [cf. Ven tricu li ti dae].

Ma te rial and pres er va tion: 16 speci mens (4 from Ciszyca Kolo -
nia, 5 from Ciszyca Górna 1 from Pio trawin, 6 from Dzi urków).
One speci men is al most com plete. The re main ing ma te rial com -
prises frag ments of dif fer ent sizes. Cho ano so mal skele ton, ex cept
frag ments of cor tex on der mal sur face, is al most com pletely dis -
solved. Free voids af ter spic ules filled with iron hy drox ides.
De scrip tion: Cup- shaped sponges, 130 mm high, with thick (6
mm) wall (Fig. 27C). Ir regu lar, round ca nal open ings on ex ter nal
sur face, 2–3 mm in di ame ter (Fig. 27D). Ca nal open ings ar ranged
regu larly on en tire sur face. In some spec i mens, vis i ble in dis tinct
ar range ment in ver ti cal rows; av er age den sity – 9/cm2. Slightly
con vex skele tal bands be tween open ings, 1.5–2 mm wide. Wide
(ca. 2–3 mm), flat ribs on in ter nal sur face, in some cases bi fur cat -
ing into two nar rower ribs, which gradu ally widen and reach again
pri mary width. Ribs sepa rated by grooves, 1.5 to 2 mm wide.
Grooves with round or slightly oval ca nal open ings, 1.5–2 mm

wide, ar ranged in ver ti cal and hori zon tal rows; den sity 6 to 9/cm2.
Diplorhy sis straight, per pen dicu lar to wall. Long, pointed epirhy -
ses ter mi nat ing be low sur face of ridges on gas tral sur face. Apor-
hyses short, cy lin dri cal, ter mi nat ing close to der mal sur face. Dic -
tyo nal skele ton com pris ing large lychniscs, in form of regu lar net -
work with lon gi tu di nally rec tan gu lar meshes; av er age mesh size
0.3 mm × 0.4 mm. In sub der mal part, skele ton more ir regu lar.
Very po rous synap ticu lar cor tex on der mal sur face. In this part,
ex ter nal spic ule rays partly re duced and in form of cone- like
spines. On gas tral sur face, dic tyo nal skele ton ir regu lar, with out
de vel oped cor tex.
Re marks: The ana lysed speci mens, due to the shape of in di vidu -
als and size of ca nal open ings on both sur faces match the di ag no sis 
of L. ro busta. How ever, the ribs on the gas tral sur face in some in -
di vidu als from Po land are much wider (com pare Schrammen,
1912, pl. 35, fig. 6). Ac cord ing to Schrammen (1912), the dic tyo -
nal skele ton is ir regu lar. In the ana lysed speci mens, this skele ton is 
ob served in the ex ter nal parts of the walls, whereas in its cen tral
part the net work is regu lar, simi larly as in other spe cies of Leios -
tra co sia. The ex ter nal sur face of speci mens from the Cre ta ceous
of Po land is very simi lar to two speci mens from the Co nia cian of
France. Defretin- Lefranc (1960) as signed these to L. bran- desi
Schram men 1912. The ca nal open ings in this spe cies are, how ever, 
much smaller, with a ir regu lar or fissure- like shape (see Schram-
men, 1912, p. 288, pl. 35, fig. 3). The poor state of pres er va tion of
the in ter nal sur face in the dis cussed speci mens does not al low a
uni vo cal as sign ment to L. ro busta.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Lower Maas trichtian); northern- western Ger many (Cam panian);
?France (Co nia cian); Eng land (Lower Senonian) – ac cord ing to
Reid (1968a).

Leios tra co sia or thogo nio pora (Defretin- Lefranc 1960)
Figs 27 (A, B), 28 (D–J), 29

*1960. Poro cy clus or thogo nio po rus nov. sp.: Defretin- Lefranc, pp. 
69–70, text- fig. 20; pl. 6, figs 1, 2.

v1968. Rhizo po te rion soli dum Schram men: Hur ce wicz, pp. 77–78,
pl. 20, fig. 3.

1978. Schi zor hab dus libycus Zit tel: Khmilevsky, p. 23, pl. 1, fig.
1a, b; pl. 2, figs 2–4; pl. 3, figs 1, 2.

1978. Schi zor hab dus sp.: Khmilevsky, p. 25, pl. 2, fig. 1.
1979. Rhizo po te rion cervi corne Gold fuss: Khmilevsky, pp. 43–

44, pl. 1, figs 1, 6; pl. 2, figs 1–3; pl. 3, figs 1–3.

Emended di ag no sis: Cup- like sponges with stalk. Ca nal open ings 
on ex ter nal sur face ar ranged in lon gi tu di nal rows. In lower part,
ca nal open ings round, in up per part, trans versely rec tan gu lar, with
width up to 2 mm. Ca nal open ings on in ter nal sur face round and
small (di ame ter ca. 1 mm). Ca nal open ings in bot tom of deep, lon -
gi tu di nal grooves, 1–2 mm wide. Diplorhy sis cy lin dri cal, per pen -
dicu lar to wall. Dic tyo nal skele ton com pris ing lychniscs, form a
regu lar net work within wall. Synap ticu lar cor tex de vel oped only
on der mal sur face. Gas tral sur face cov ered with net work of ir regu -
larly po lygo nal meshes, formed by tin gled si li ceous fila ments,
grow ing from rays of dic tyo nal spic ules.
Ma te rial and pres er va tion: 123 speci mens (3 from Do bre, 3
from Podgórz, 3 from Mêæmierz, 23 from Ka zim ierz, 1 from
Janow iec, 1 from opoka and 1 from the glau co nitic sand stone from 
Bo chot nica, 8 from opoka and 123 from the glau co nitic sand stone
from Nasi³ów). Eleven speci mens, apart from a dam aged or bro -
ken off stalk, are al most com plete. Sponges from glau co nitic sand -
stone are very crushed. Cho ano so mal skele ton in some speci mens
very well pre served.
Com para tive ma te rial: Col lec tion UL III.
De scrip tion: Cup- like sponges, ca. 200 mm high, on mas sive,
long (up to 80 mm) stalk (Figs 27A, 29). Wall thick ness – ca. 5–8
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Fig. 29. Shape vari abil ity of Leiostracosia orthogoniopora (De-
fretin-Lefranc 1960)



mm. On ex ter nal sur face ca nal open ings ar ranged in lon gi tu di nal
rows (Fig. 28D, E). In lower part of sponge ca nal open ings ir regu -
lar or lon gi tu di nally oval, di ame ter 0.7–1 mm, up wards be come
wider and gradu ally at tain shape of ir regu lar, trans versely elon -
gated rec tan gles, with av er age size ca. 1 mm × 1.5–2 mm (Fig.
27A, B). Skele tal bands be tween ca nal open ings flat, band- like.
Lon gi tu di nal bands of rather even width (ca. 1–1.5 mm), trans -
verse bands of simi lar width or slightly nar rower. Ra dial deep
grooves on in ter nal sur face, 1–2 mm wide. Con vex, slightly nar -
rower (1–1.5 mm) ridges be tween grooves; ridges bi fur cate ran -
domly. Ca nal open ings, al ter nately ar ranged every 1–1.5 mm on
bot tom of grooves. Ca nal open ings round or slightly oval, 1–1.5
mm in di ame ter. Ca nal open ings lon gi tu di nally elon gated to fis -
sure-like on stalk sur face, lead ing to di ago nal, then lon gi tu di nal
ca nals within stalk. Diplorhy sis ar ranged in lon gi tu di nal se ries.
Long, cy lin dri cal epirhy ses per pen dicu lar to wall and ter mi nat ing
be low ridges on gas tral sur face. Aporhy ses short, straight, with
ter mi na tions un der lon gi tu di nal skele tal bands of der mal sur face.
Dic tyo nal skele ton within wall com pris ing lychniscs with smooth
or very finely granu lated rays, form ing a regu lar net work with
quad ran gu lar and lon gi tu di nally rec tan gu lar meshes (0.25 mm ×
0.38 mm) (Fig. 28G). Lychniscs with vari able ori en ta tion in ex ter -
nal parts of wall, giv ing net work an ir regu lar pat tern. Very thick
synap ticu lar cor tex on der mal sur face, with fine, sparsely spaced
pores (Fig. 28D, E). Cor tex also cov er ing walls of epirhy ses (Fig.
28F). Very deli cate, fine- meshed net work of thin si li ceous fila -
ments only in ter mi na tions of epirhy ses. No cor tex on gas tral sur -
face and on walls of aporhy ses. Si li ceous fila ments with fine and
dense spines run ning from gas tral dic tyo nal lychniscs oc cur ring on 
sur face of ridges; fus ing into sec on dary net work, spread ing also
above the grooves (Fig. 28I, J). Meshes of sec on dary net work as
ir regu lar poly gons, 1–2 mm in di ame ter. In lower part of cup, in
some cases, sec on dary net work com pris ing sev eral lay ers, with
empty, ve sicu lar spaces in be tween. Thin ner si li ceous fila ments,
how ever, with longer spines, form ing very loose net work in fill ing
grooves. Fila ments com pos ing stalk grow ing above synap ticu lar
cor tex in lower part of cup on its ex ter nal sur face.

Dif fer en ti a tion: In di vid u als with nar row and me dium cups dom i -
nate. Rare spec i mens with very wide cups are solely from Kazi-
mierz.

Re marks: In terms of mor phol ogy, the ana lysed spec i mens re call
spec i mens from France. Spec i mens stud ied by Defretin-Lefranc
(1960) have a dis solved si li ceous skel e ton, thus their de scrip tion
was based on sec ond ary in fill ings of voids af ter spicules. The ar -
range ment and size of el e ments of the main dictyonal skel e ton in
these spec i mens agrees with these fea tures ob served on the ma te -
rial ana lysed herein. How ever, Defretin-Lefranc (1960) stated that 
the cor tex is “fine-po rous, lack ing strongly thick ened rays”, at the
same time not point ing, to which sur face of sponge does this state -
ment re fer. Based on the il lus tra tion (see Defretin-Lefranc, 1960,
text-fig. 20) it seems that this de scrip tion prob a bly ap plies to the
subdermal skel e ton. There is no data about the gastral sur face of
the dictyonal skel e ton. Defretin-Lefranc (1960) er ro ne ously as -
signed L. orthogoniopora to the ge nus Porocyclus (= Ubiquiradius
de Laubenfels 1955, er ro ne ously in cluded by that au thor to Hexa-
ctinosida. Both Leiostracosia and Ubiquiradius pos ses grooves on
the in ter nal sur face and may have sim i larly ar ranged ca nal open -
ings. The di ag nos tic fea ture of Ubiquiradius is thick cor tex de vel -
oped on both sur faces. In turn, in rep re sen ta tives of Leiostracosia
the cor tex cov ers only the der mal sur face. This dif fer ence was
over looked by Defretin-Lefranc (1960) in the di ag no ses of the
gen era in ques tion. The ana lysed spec i mens lack a dictyonal cor -
tex on the gastral sur face. On the other hand, they pos ses a sec ond -
ary net work com pris ing si li ceous fil a ments typ i cal for Leiostra-
cosia. The net work con struc tion in spec i mens of L. orthogonio-
pora from Po land is most sim i lar to that in L. robusta (Schrammen

1902) (com pare Schrammen, 1912, text-pl. 13, fig. 12). Hurcewicz 
(1968) in cluded to Rhizopoterion solidum Schrammen one poorly
pre served spec i men of L. orthogoniopora, based on the char ac ter -
is tic rect an gu lar “ostia”, how ever, omit ting the fact that they are
trans versely elon gated in re la tion to the sponge axis, whereas in R.
solidum the “ostia” are elon gated par al lel to the sponge axis. Due
to this, and also tak ing into ac count the pres ence of grooves on the
gastral sur face, the dis cussed spec i men is as signed to L. ortho-
goniopora. The spec i mens from the Up per Maastrichtian of Po-
dilia de scribed by Khmilevsky (1978, 1979) as Schizorhabdus
libycus Zittel 1877, Schizorhabdus sp. and Rhizopoterion cervi-
corne (Goldfuss 1826) also be long to L. orthogoniopora. In all
cases, these spec i mens are dam aged, with out the up per part. There
are sev eral in con sis ten cies in their de scrip tions. The il lus trated
lon gi tu di nally elon gated ca nal open ings in spec i mens as signed to
R. cervicorne (Khmilevsky, 1979, pl. 3, fig. 3), ac cord ing to that
au thor lead to di ag o nal ca nals, typ i cal for Rhizopoterion Zittel.
The pho to graphs, how ever, show only the stalk sur face (com pare
Khmilevsky, 1979, pl. 1, fig. 1; pl. 2). The de scribed canalisation
in this part of the sponge is typ i cal for all rep re sen ta tives of
Ventriculitidae. In the up per part of cup, in turn, oc cur trans versely 
rect an gu lar ca nal open ings and grooves on in ter nal sur face, not in -
cluded in the de scrip tion of these spec i mens (see Khmilevsky,
1979, pl. 1, fig. 1). The pre sented “paragastral cor tex”, con sid ered
as a struc ture com pris ing pentactines, is in re al ity a sec ond ary net -
work of si li ceous fil a ments, iden ti cal as in the Pol ish spec i mens
(Khmilevsky, 1979, pl. 1, fig. 6). In turn, the spec i mens with a
very long stalk were con sid ered by Khmilevsky (1978) as rep re -
sen ta tives of the prob lem atic ge nus Schizorhabdus Zittel (type
spe cies S. libycus Zittel is known only from a frag ment of the
lower part of in di vid ual – see Zittel 1877, p. 51; Lagneau-HÀren-
ger, 1953, pp. 123–125, pl. 1, 2). All these spec i mens rep re sent
only the lower, small frag ments of cups, where the ca nal open ings
are ir reg u larly round. The ar range ment of ca nal open ings, pres -
ence of grooves on in ter nal sur face as well as skel e ton struc ture
are typ i cal for L. orthogoniopora. It is note wor thy that all the spec -
i mens in cluded by Khmilevsky (1978, 1979) to dif fer ent spe cies,
and con sid ered herein as syn onyms of L. orthogoniopora, oc cur si -
mul ta neously in the same ex po sures and sim i larly as the Pol ish
spec i mens are from the Up per Maastrichtian.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Lower Maas trichtian); France (Co nia cian); Ukraine – Po dilia (Up -
per Maas trichtian).

Ge nus Vario po ro spongia gen. nov.
Type spe cies: Vario po ro spongia dar iae sp. nov.

Deri va tion of name: var ius (Latin) – vari ous, po rus (Latin) –
pore; re fer ring to vari ous type of ca nal open ings on der mal sur -
face.
Di ag no sis: Trumpet- shaped, thin- walled sponges. On der mal sur -
face ca nal open ings lon gi tu di nally oval, 2–5 mm in size, ar ranged
at vari ous dis tance in re la tion to each other, in in dis tinct lon gi tu di -
nal rows. On gas tral sur face, ca nal open ings lon gi tu di nally oval or
fissure- like, regu larly al ter nately ar ranged in lon gi tu di nal rows.
Diplorhy sal ca nali za tion with straight epirhy ses, per pen dicu lar to
wall. Aporhy ses in form of in ter nal cham bers within wall, from
which short ca nals run through wall. Small ac ces sory open ings
ran domly dis trib uted on der mal sur face. Dic tyo nal skele ton ir -
regu lar, com pris ing lychniscs. Thick synap ticu lar cor tex on both
sur faces. Ba sal skele ton com pris ing synap ticu lar fila ments.
Re marks: The ge nus Vario po ro spongia gen. nov., simi larly as ge -
nus Spo ra doscinia Pom mel, 1872, has al ter nately ar ranged oval
ca nal open ings on gas tral sur face and an ir regu lar dic tyo nal skele -
ton with thick cor tex on both sur faces. Con trary to Spo ra doscinia,
Vario po ro spongia has rare lon gi tu di nally oval ca nal open ings on

LATE CRETACEOUS SILICEOUS SPONGES 263



der mal sur face, be tween which oc cur ran domly nu mer ous ac ces -
sory open ings of aporhy ses.

Vario po ro spongia dar iae sp. nov.
Figs 30 (A–F), 31

Holo type: UL XX 7/67; Fig. 30A.
Ety mol ogy: Named from my daugh ter Daria.
Ma te rial: 15 speci mens (3 speci mens from Ka zim ierz, 9 from
opoka and 2 from green sand from Nasi³ów).
Di men sions: about 110 mm high and 35 mm in di ame ter.
Di ag no sis: As for the ge nus.
Pres er va tion: No speci men with the ba sal skele ton is pres ent. Six
speci mens rep re sent moulds of ex ter nal sur face with small wall

frag ments. Cho ano so mal skele ton, be sides dic tyo nal cor tex, pre -
served only frag men tar ily.
De scrip tion: Nar row cone- or trumpet- shaped sponges, 110 mm
high (Fig. 30A, B). Wall thick ness 3–4 mm. Up per part of larg est
speci mens with wide folds. Stalk thin, long (about 60 mm), most
proba bly with rhizoi dal pro cesses. Lon gi tu di nal oval ca nal open -
ings on ex ter nal sur face, of vari able size even in one in di vid ual
(from 1.8 mm × 2 mm to 3 mm × 5 mm). Lack of re la tion be tween
size of ca nal open ings and po si tion on ex ter nal sur face. Mar gin of
open ings slightly jut ting, crater- like (Fig. 30B, C). Ca nal open ings 
ran domly dis trib uted on en tire sur face in in dis tinct lon gi tu di nal
rows. Ca nal open ings on in ter nal sur face lon gi tu di nally oval, 1–
1.5 mm × 2.5–4 mm (Fig. 30D). In lower part of sponge, typi cally
strongly elon gated or fissure- like, regu larly al ter nately ar ranged;
den sity 12–14/cm2. Diplorhy sal ca nali za tion (Fig. 31). Epirhy ses
wide, chamber- like, run ning per pen dicu lar to wall and ca. 2/3 to
its width. Aporhy ses run ning to in ter nal cham bers, situ ated in cen -
tral part of wall. Short ca nals run ning from cham bers di rectly
through wall, form ing ad di tional open ings on der mal sur face (Fig.
30E). Open ings round or slightly elon gated, 0.5–1.5 mm in di ame -
ter, ran domly dis trib uted, av er agely 25–35/cm2. Lon gi tu di nal ca -
nal open ings on stalk sur face lead ing to lon gi tu di nal ca nals.
Skele ton com pris ing lychniscs with smooth rays or sin gu lar deli -
cate spines. Lychniscs com pos ing very ir regu lar net work, with
0.25–0.3 mm meshes (Fig. 30F, G). In sub der mal and sub gas tral
part, net work de formed with nu mer ous synap ticu lae. In these parts 
and in vi cin ity of ca nals, lychnisc rays thick ened and finely granu -
lated. Very po rous, synap ticu lar cor tex on both sur faces (Fig.
30C–E). Pores in cor tex of vari ous size, maxi mal di ame ter ca. 0.2
mm. On gas tral sur face, cor tex with nu mer ous pro cesses run ning

264  E. ŒWIERCZEWSKA-G£ADYSZ

Fig. 30. A–G – Varioporospongia dariae sp. nov. A – holotype; lat eral view; Kazimierz, Up per Maastrichtian (UL XX 7/67); B –
paratype, lat eral view; Nasi³ów, opoka, Up per Maastrichtian (UL XX 1/78); C – der mal sur face of the dictyonal skel e ton; note ca nal open -
ing with crater–shaped mar gin; D – gastral sur face of the dictyonal skel e ton; note ca nal open ing in cen tre; E – ac ces sory open ing of
aporhyses on der mal sur face; note branch ing of ca nal; F – dictyonal skel e ton with synapticules; G – subdermal skel e ton; note spiny sur -
face of the in ter nal mar gin of the in put open ing of ca nal; Kazimierz, Up per Maastrichtian (paratype, UL XX 1/170)

Fig. 31. Varioporospongia dariae sp. nov.; a syn thetic scheme
of can a li za tion on trans verse cross–sec tions, based on spec i men
no. 1/170; E – epirhyses, A – aporhyses; K – in ter nal cham ber



to wards cen tre of ca nal open ings. Ca nal walls cov ered with thin si -
li ceous synap ticu lar mem brane. Nu mer ous fine spines oc ca sion -
ally oc cur ing on its sur face near ca nal open ings. Ba sal skele ton
com pris ing synap ticu lar fila ments grow ing from lower part of
sponge form ing thick cover above cor tex.
Re marks: Due to poor pres er va tion of the speci mens (dis solved
skele ton and wall com pac tion) it was not pos si ble to de ter mine the
shape and dis tri bu tion of the in ter nal cham bers. It seems, how ever, 
that they do not form a con tinu ous ca nali sa tion. Rhizoi dal pro -
cesses are not pre served, but the con struc tion of ba sal skele ton,
typi cal for Ven tricu li ti dae, ob served within stalk in di cates their
pres ence.
Type lo cal ity: Ka zim ierz, Mid dle Vis tula Val ley.
Stra tigraphic dis tri bu tion: Up per Maas trichtian.

Fam ily CAL LODIC TYI DAE Zit tel 1878
emended Reid 2004

Ac cord ing to Reid (2004f), the char ac ter is tic fea ture of the Cal -
lodic tyi dae fam ily is dic tyo nal skele ton with out ca nals or with
shal low epirhy ses or aprhy ses. Be cause of that, Reid (1962c,
2004f) en counted to the fam ily some mor fologi cally di versed gen -
era, amongst other part of Beck sii dae Schram men 1912. The sys -
tem atic po si tion of other Beck sii dae rep re sen ta tives, which Reid
(1957, 1962c, 2004f) in cluded to Dac ty lo ca ly ci dae Gray 1867, er -
ro ne ously plac ing the lat ter fam ily in Lychnis co sida (com pare Re -
is wig, 1991, 2002).

Ge nus Brachio lites Smith 1848 emended Reid 1962
Type spe cies: Brachio lites fen es tra tus Smith 1848

Re marks: Ac cord ing to Reid (1962c), the defi ni tion of the ge nus
Plo co scy phia Re uss 1846, pre sented by Zit tel (1877) is not con -
cor dant with the di ag no sis of this ge nus given by Re uss (1845–
1846), based on the spe cies Plo co scy phia labiryn thica Re uss
1846. Zit tel’s (1877) defi ni tion in turn, is iden ti cal with the di ag -
no sis of the ge nus Brachio lites Smith 1848. There fore, part of the
spe cies de scribed as Plo co scy phia Re uss sensu Zit tel (1877) rep re -
sents in re al ity the ge nus Brachio lites Smith 1848.

Brachio lites cf. cen tun cu lus (Schram men 1912)
Fig. 32 (H)

cf.* 1912. Plocoscyphia centuncula nov. sp.: Schrammen, p. 301,
pl. 40, fig. 5, text-pl. 14, fig. 2.

Ma te rial and pres er va tion: 4 frag ments from the glau co nitic
sand stone from Nasi³ów. Cho ano so mal skele ton known only from
casts.
De scrip tion: Proba bly lump- like sponge, com pris ing bi fur cat ing
and fus ing again tubes, with wall thick ness 1.5–2 mm. Tube di -
ame ter 10–12 mm. Ex ter nal mar gins of tubes oc ca sion ally fused,
form ing sinu ous la mel lae on sponge sur face. Space be tween tubes
lon gi tu di nal, 5–9 mm wide. Dic tyo nal skele ton regu lar, com pris -
ing lychniscs. Net work meshes (ca. 0.3 mm) quad ran gu lar. Der -
mal sur face of tubes with synap ticu lar cor tex with ran domly dis-
trib ut ed round pores of vari ous size, maxi mal di ame ter up to 0.7
mm. No cor tex in deeper parts of sponge. On gas tral sur face skele -
ton less regu lar, also with out cor tex. Ca nals within wall not de vel -
oped.
Re marks: The gen eral body plan and skele ton of the de scribed
speci mens re calls the spe cies B. cen tun cula (Schram men 1912)
from the Cam panian of north- western Ger many. The poor state of
pres er va tion does not al low de tailed analy sis of their struc ture.

The de scribed frag ments dif fer from other co- occurring spe cies of
Lychnis co sida with a simi lar con struc tion (rep re sent ing Cy clos -
tigma Schram men) in the pres ence of a well de vel oped cor tex and
large size of tubes.
Oc cur rence: Mid dle Vis tula River Val ley (up per most Maas -
trichtian).

Ge nus Cy clos tigma Schram men 1912
Type spe cies: Plo co scy phia aci nosa Schram men 1902

Re marks: In the char ac ter is tics of the ge nus Cy clos tigma, Schra-
mmen 1912, p. 303) stated that the sur face of these sponges is cov -
ered by small hex actines. Reid (1964, p.126) stated that among
these sec on dary hex actines with solid nodes oc cur also hex actines
with small oc taedrs or even hex actines with nodes partly filled,
with traces af ter. My in ves ti ga tions con firm the ob ser va tions of
Reid (1964). Lychniscs are very com mon in the sec on dary net -
work of C. mae an drina Schram men 1912 and C. lo bata Schram -
men 1912. Reid (2004f) found the sec on dary hex actines not a very 
im por tant di ag nos tic fea ture and based on the gen eral mor pho logi -
cal struc ture, con sid ered Cy clos tigma as the sub ge nus Cal li cylix
Schram men 1912. How ever, only C. mae an drina and C. lo bata
have the tubes’ lay out con sis tent with the Cal li cylix di ag no sis. To
dis tinct from type spe ciec Cal li cylix far rei des Schram men, these
spe cies do not have a cen tral cav ity. Cal li cylix aci nosa how ever,
with per fo rated bridges ar round tubes open ings (com pare Schra-
mmen, 1912) re sponds rather to the di ag no sis of Cen tro sia Schra-
mmen 1902 (com pare Schrammen, 1912; Reid, 2004f). In type
spe cies Cen tro sia in crus tans, de scribed by Schrammen (1902),
tubes open ings, joined by smaller tu bu lar bridges, are dif fi cult to
iden tify. The fea ture was con sid ered in the lat ter diagnosis of the
ge nus (Schrammen, 1912). The speci men pre sented by Schra-
mmen (1912), which was af ter wards demonstrated by Reid
(2004f), dif fers from holo type and pos si bly rep re sents the Cy clos -
tigma aci nosa. In the case, set tling the re la tion be tween the gen era
Cy clos tigma, Cal li cylix and Cen tro sia re quires fur ther ex ami na -
tion, con sid er ing all the tax on’s repre- sentatives.

Cy clos tigma aci nosa (Schram men 1902)
Figs 32 (A, D), 33A, 34 (C–E)

*1902. Plo co scy phia aci nosa nov. sp.: Schram men, p. 17, pl. 4,
fig. 2.

1912. Cyclostigma acinosa Schrammen: Schrammen, p. 303.
?1912. Centrosia incrustans Schrammen: Schrammen, pl. 39,

fig. 1.

Ma te rial and pres er va tion: 36 speci mens (21 from Pio trawin, 1
from Dzi urków, 14 from the glau co nitic sand stone from Nasi³ów).
All speci mens are to a vari ous de gree in com plete. The speci mens
from opo kas are tightly fixed to the rock. Most speci mens from
opo kas pos sess a well pre served pri mary dic tyo nal skele ton. Frag -
ments of the sec on dary net work, com pris ing hex actines, are found
spo radi cally. In speci mens from the glau co nitic sand stone, be sides 
sin gle spic ules, the en tire skele ton in com pletely dis solved. Lack
of ba sal skele ton.
De scrip tion: Funnel- shaped sponges, av er agely 70–100 mm high. 
Width very vari able. Wid est, large in di vidu als of di ame ter up to
150 mm. Dis tinct stalk in lower part of sponge. Wall width ca. 10
mm. Wall com pris ing thin- walled tubes (1 mm), 4–7 mm in di -
ame ter. Short lat eral tubes run ning out wards from the grow ing up -
wards main sys tem of bi fur cat ing and fus ing again tubes. In lower
part of sponge, lat eral tubes strongly short ened. Open ings of lat -
eral tubes, 3–7 mm in di ame ter, on ex ter nal sur face ir regu larly
round or elon gated. At up per cup mar gin, tube mar gins not fused
or partly fused. Spaces be tween tubes in form of nar row fis sures.
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Fig. 32. A–D – Cyclostigma acinosa (Schrammen 1902); A – lat eral view of large spec i men; B – up per view of small spec i men; C – lat -
eral view; Nasi³ów, greensand, Up per Maastrichtian (A – UL XX 4/54; B, C – UL XX 4/53); D – frag ment of ex ter nal sur face; Piotrawin,
Up per Campanian (UL XX 0/128); E – Cyclostigma maeandrina Schrammen 1912; lat eral view; Nasi³ów, greensand, Up per Maa-
strichtian (UL XX 4/51), F, G – Cyclostigma lobata Schrammen 1912; F – lat eral view; Kazimierz, Up per Maastrichtian (UL XX – 0/1);
G – frag ment of spec i men with one lobe pre served Nasi³ów, greensand, Up per Maastrichtian (UL XX 9/2); H – Brachiolites cf.
centunculus Schrammen 1912; frag ment of ex ter nal sur face; Nasi³ów, greensand, Up per Maastrichtian (UL XX 4/52)



In re main ing part of cup, tube walls linked through skele tal bri-
dges; av er age width 2–3 mm. Round or oval open ings, 1–3 mm in
di ame ter, on bridges, ar ranged at vari able dis tances (1–1.5 mm).
Open ings with jut ting thick ened mar gin. Nar row spaces (ca. 1.5
mm) be low per fo rated bridges form ing in ter nal laby rinth (= in ter -
ca vae dia ac cord ing to Reid, 1964) within tubes. On in ter nal sur -
face of cup, laby rinth with lon gi tu di nal oval or fissure- like
open ings, ly ing be tween con cave walls of tubes of the main sys -
tem. No ca nals de vel oped within dic tyo nal skele ton. Dic tyo nal
skele ton very regu lar, com pris ing spiny lychniscs. Meshes quad -
ran gu lar or rec tan gu lar, 0.2–0.3 mm × 0.3 mm. To wards der mal
sur face, ori en ta tion of lychniscs dis turbed, thus skele ton gradu ally 
be com ing less regu lar. Within net work, large po lygo nal meshes
(0.4–0.5 mm) oc cur ring be tween gen er ally small tri an gu lar me-
shes (0.1–0.2 mm). No cor tex on der mal sur face. On tube mar gins, 
net work beams thick, with mas sive short spines. Lychniscs well
visi ble here. Ex ter nal rays of lychniscs poorly re duced, and in
form of ta per ing spines. Small sec on dary hex actines on gas tral
sur face of dic tyo nal skele ton within ter mi nal parts of tubes, form -
ing ir regu lar net work with tri an gu lar meshes of av er age size 0.1
mm.
Dif fer en tia tion: Small, slen der in di vidu als are typi cal for glau co -
nitic sand stones from Nasi³ów, whereas large wide cups oc cur in
opo kas.
Re marks: Be sides a thick cover of hexactines on the in ter nal sur -
face, Schrammen (1912) noted the pres ence of small hexactines at -
tached in some cases to the ex ter nal rays of lychniscs on the
der mal sur face. In the ana lysed spec i mens the sec ond ary small
hexactines are spo radic, there fore it is dif fi cult to state whether
their lack on the der mal sur face, as well in deeper parts of tubes is
a re sult of in di vid ual vari abil ity or poor pres er va tion. Ac cord ing to 
Schrammen (1912), two types of tubes oc cur in C. acinosa. The
larger ones (de scribed as the in ter nal sys tem) were con sid ered by
Schrammen (1912) as cavaedia, sur rounded by small tubes (ex ter -
nal sys tem). Cross-sec tions tan gen tial to the cup sur face made dur -
ing this anal y sis as well as the pres ence of non-fused tubes in the
up per most part of cup in di cate the pres ence of only one sys tem of
large tubes. In this case, the cavaedial sys tem is rep re sented by the
nar row fis sures be tween them, er ro ne ously re ferred by
Schrammen (1912) to tubes. The holotype of C. acinosa is a nar -
row fun nel-like sponge. Ma te rial from the Cre ta ceous of Po land
also con tains large and wide in di vid u als. A frag ment of such form
is most prob a bly the spec i men as signed to Centrosia incrustans
Schrammen 1902 (Schrammen, 1912, pl. 39, fig. 1). The dictyonal
skel e ton of the dis cussed spe cies Centrosia incrustans and C.
acinosa has a very sim i lar con struc tion, and the di ag nos tic hexa-
ctines cover is prob a bly not pre served. Mehl (1992, p. 112) sug -
gests the as sign ment of the dis cussed spec i men to Pachychla-
enium megastoma (Roemer) = Tremabolites megastoma (Roe-
mer). On its sur face, there are large cham bers, around which lie
con cen tri cally small open ings (Schrammen, 1912, pl. 39, fig. 1).
The shape and size of these el e ments re call the an a lyzed spec i -
mens of C. acinosa, but are com pe tently dif fer ent from those on
the holotype of Centrosia incrustans (com pare Schrammen, 1902,
p. 16, pl. 4, fig. 6), as well as on Tremabolites megastoma (Roemer 
1841).
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Cam panian
and up per most Maas trichtian); northern- western Ger many (Cam -
panian); Eng land and Ire land (Senonian) – ac cord ing to Reid
(1968a).

Cy clos tigma mae an drina Schram men 1912
Figs 32E, 33 (C, D), 34 (A, B)

*1912. Cyclostigma maeandrina nov. sp.: Schrammen p. 304,
text-pl. 14, fig. 4; pl. 40, fig. 6.

Ma te rial and pres er va tion: 17 speci mens (1 from z Ciszyca
Górna, 11 from Pio trawin, 2 from Dzi urków, 3 from the glau co -
nitic sand stone from Nasi³ów). Apart from one com plete speci -
men, the re main ing speci mens are strongly de stroyed. Speci mens
from opo kas are strongly at tached to the rock. The skele ton is typi -
cally well pre served, ex clud ing the sur face layer of hex actines. In
phos pha tized speci mens, only small frag ments of the dic tyo nal
skele ton are pre served on the der mal sur face.

De scrip tion: Club-shaped sponges. Height of best pre served spe-
cimen ca. 100 mm, width of up per part ca. 50 mm. Sponge body
com pris ing rather thick-walled (1.5–2 mm) tubes, 7–9 mm in di -
am e ter. In stalk, tubes ar ranged ra di ally. In up per parts of sponge
tubes, bi fur cat ing and fus ing again, loosing a sym met ric pat tern.
Tube open ings on sponge sur face round, 7–9 mm in di am e ter. Be -
tween open ings spaces of sim i lar sizes, reach ing to a sys tem of
wide (3–9 mm in di am e ter) spaces be tween tubes. Tube mar gin in
some cases fused, on re main ing bridges spo radic sin gle small
open ings. Dictyonal skel e ton com pris ing fine-spinous lychniscs,
form ing within wall a very reg u lar net work with qua dran gu lar and
rect an gu lar meshes, 0.2–0.4 mm × 0.2–0.3 mm. In sur face parts of
tubes, ori en ta tion of lychniscs dis turbed. Ir reg u lar net work com -
pris ing sec ond ary lychniscs and hexactines on gastral sur face of
dictyonal skel e ton. Spicules half as small as pri mary dictyonalia.
Thick ened net work beams in pe riph eral parts of tubes on der mal
sur face. Net work meshes round, of vari able size, max i mally up to
0.4 mm. Ex ter nal rays partly re duced, in form of cone-like pro -
cesses. Lychniscs well vis i ble; only in lower parts of sponge,
where ac cu mu la tion of sil ica is high est, poorly vis i ble. Lack of ca -
nals in dictyonal skel e ton.

Re marks: The mac ro scopic struc ture of the ana lysed sponges is
iden ti cal with the de scrip tion of C. maeandrina pre sented by
Schrammen (1912). The hith erto not de scribed fea ture of this spe -
cies is the ra dial pat tern of tubes within stalk. Ac cord ing to
Schrammen (1912), the sec ond ary hexactines oc cur also on the
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Fig. 33. A – Cyclostigma acinosa (Schrammen 1902); trans verse 
cross–sec tion through lower part of sponge; note cross–sec tions of
lon gi tu di nal tubes of the main can a li za tion sys tem with lat eral out -
lets; B – Cyclostigma lobata Schrammen 1912; trans verse
cross–sec tion through sponge lobe; C, D – Cyclostigma
maeandrina Schrammen 1912; C – cross–sec tion through lower
part with sym met ric pat tern of tubes; D – cross–sec tion through
up per part; all im ages made by us ing X–ray to mog ra phy; wall of
sponge is white; Nasi³ów, green- sand, Up per Maastrichtian (A –
UL XX 4/54; B – UL XX 4/52; C, D – 4/51)



der mal sur face. Their lack in the ana lysed ma te rial may be a re sult
of poor pres er va tion.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Cam panian
and Lower Maas trichtian); northern- western Ger many (Campa-
nian); Eng land (Senonian) – ac cord ing to Reid (1968a).

Cy clos tigma lo bata Schram men 1912
Figs 32 (F, G), 33B, 34F

*1912. Cyclostigma lobata nov. sp.: Schrammen, pp. 304– 305,
text-fig. 4.

Ma te rial and pres er va tion: 47 speci mens (9 from Ka zim ierz, 6
from opoka and 30 from the glau co nitic sand stone from Nasi³ów).
All speci mens are to a vari able de gree in com plete. In ma te rial
from opo kas, the dic tyo nal skele ton is poorly pre served, pres ent
only on some speci mens. In phos pha tised speci mens, apart from
small frag ments on the der mal sur face, the skele ton is com pletely
dis solved.
De scrip tion: Ir regu larly bul bous sponges. Lower part in form of
stalk, up per part di vided into sev eral (3–5), to a vari able de gree
flat tened lon gi tu di nal lobes. In larg est re con structed speci men,
stalk 55 mm long, ca. 20 mm in di ame ter. Up per part of speci men
ca. 90 mm in di ame ter. Sponges built of thin- walled (ca. 1–1.2 mm 
thick) tubes, 0.4–0.5 mm in di ame ter, bi fur cat ing and fus ing again. 
On sponge sur face, tube open ings round or elon gated, 4–8 mm in
di ame ter. Mar gins of neigh bour ing tubes in some cases fused, with 
open ings re main ing sepa rate. Ir regu lar, elon gated cham bers be -

tween tube open ings, 2–6 mm × 8–10 mm. Cham bers lead ing
within sponge to branch ing spaces be tween tubes, 3–4 mm in di -
ame ter. Dic tyo nal skele ton com pris ing lychniscs with rays pos -
sess ing sin gu lar short spines. In cen tral part of wall, net work very
regu lar, with quad ran gu lar or rec tan gu lar meshes, 0.2–0.3 mm ×
0.2–0.25 mm. Sin gle small hex actines in some cases at tached to
beams of dic tyo nal skele ton. Skele ton with thick ened beams less
regu lar in ex ter nal parts of wall. Lo cally, on gas tral sur face, small
sec on dary hex actines and lychniscs, cha oti cally ori ented, com -
pris ing ir regu lar net work with po lygo nal meshes of vari able size
(av er agely ca. 0.1–0.2 mm). Long oxeas (up to 2 mm) at tached to
this net work. Well de vel oped cor tex on der mal sur face of ex ter nal
parts of tubes. Lychniscs typi cally in visi ble within cor tex. Ex ter -
nal rays strongly re duced, in form of short cone- like pro cesses.
Fine spines on cor tex sur face. Round pores in cor tex nu mer ous,
av er age size 0.3–0.4 mm. Ca nals in dic tyo nal skele ton not de vel -
oped. Ba sal skele ton in form of in crust ing plate built of synap ticu -
lar fila ments.
Re marks: In the pat tern of tube open ings on the sponge sur face,
the spe cies C. lobata is sim i lar to C. maeandrina (Schrammen
1912), from which it dif fers in its lobe-like body, smaller di men -
sion of tubes and better de vel oped cor tex. In the ana lysed ma te rial, 
sec ond ary spicules are dom i nated by lychniscs. The poor state of
pres er va tion, like in other spe cies of ge nus Cyclostigma Schra-
mmen 1912, does not al low to de ter mine in which part of the body
the sec ond ary net work was de vel oped.

Oc cur rence: Po land – Mid dle Vistula River Val ley (Up per Maa-
strichtian); north ern-west ern Ger many (Campanian).
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Fig. 34. A, B – Cyclostigma maeandrina Schrammen 1912; A – choanosomal skel e ton; note frag ment of der mal sur face with thicknened 
beams to the right; B – ir reg u lar subdermal skel e ton; Piotrawin, Up per Campanian (UL XX 1/168); C–E – Cyclostigma acinosa
(Schrammen 1902); C – reg u lar dictyonal skel e ton from cen tral part of wall; D – gastral sur face of dictyonal skel e ton with sec ond ary net -
work com pris ing small hexactines; E – subdermal dictyonal skel e ton with ir reg u lar pat tern of lichniscs; Piotrawin, Up per Campanian (UL
XX 8/115); F – Cyclostigma lobata Schrammen 1912; to the left frag ment of sec ond ary net work com pris ing hexactines on gastral sur face; 
to the right – der mal sur face of dictyonal skel e ton; Nasi³ów, opoka, Up per Maastrichtian (UL XX 1/3)



Ge nus Tre ma bo lites Zit tel 1877
Type spe cies: Ma non me gas toma Roe mer 1841

Re marks: In Rus sian lit er a ture, the ge nus Ethe ridgia Tate 1864 is
iden ti fied with Tre ma bo lites Zit tel (Sin zov, 1878 p. 6; Zhu rav leva, 
1962, p. 44; Tres tian, 1973, p. 10). The gen era, how ever, should be 
treated sepa rately, as Ethe ridgia is char ac ter ised by a deep cen tral
cav ity (see Tate, 1864, pp. 42–43, pl. 5, fig. 4). Schrammen (1912) 
in cluded ge nus Tre ma bo lites to a new fam ily Camero- spongidae.
Ac cord ing to Mehl (1992), ge nus Tre ma bo lites is re lated to the
present- day ge nus Neo au lo cys tis Zhu rav leva 1962 (see also Krau-
tter, 2002). Reid (2004f) in cluded both of these gen era to Cal lodic -
ty oni dae, to a new sub fam ily Cal li cy cli nae, unit ing spon- ges
com posed of di vid ing and anos mos ing tubes with or with outh pe -
riph eral cap sule.

Tre ma bo lites me gas toma (Roe mer 1841)
Figs 35 (C); 36 (H)

*1841. Ma non me gas toma nov. sp.: Roe mer, p. 3, pl. 1, fig. 9.
1845–1846. Ma non me gas toma Roe mer: Re uss, p. 77, pl. 20, fig.

1; pl. 63, fig. 9.
1870. Came ro spongia me gas toma A. Roe mer: F. Roe mer, p. 307,

pl. 33, fig. 6.
1872. Came ro spongia me gas toma (Roe mer): Schlüter, pp. 19, 27.
1877. Tre ma bo lites me gas toma (Roe mer): Zit tel, p. 56.
1878. Mae an drop tychium poly mor fum nov. sp.: Sin zov, pp. 10–

11, pl. 1, fig. 7; pl. 2, fig. 1.
1883. Tre ma bo lites me gas toma (Roe mer): Poèta, p. 37.
1897. Tre ma bo lites me gas toma Roe mer: Le on hard, p. 36.
1912. Tremabolites megastoma Roemer: Schrammen, p. 317,

text-pl. 15, figs 7, 8; pl. 39, figs 3–5.
1912. Tremabolites leonhardi nov. sp.: Schrammen, p. 317.

1912–1913. Tre ma bo lites me gas toma Roe mer: Scu pin, p. 266.
1942. Tremabolites megastoma Roemer: HÀrenger , pp. 165–166,

text-figs 6a-d; pl. 2, fig. 4.
1960. Tre ma bo lites me gas toma (Roe mer): Defretin- Lefranc, p.

93, pl. 14, fig. 3.
1962. Tremabolites megastoma (Roemer): Lagneau-HÀrenger, p.

115, text-pl. 17, fig. 5.
1974. Tre ma bo lites me gas toma (Roe mer): Ul brich, pp. 65–66.
v1980. Tre ma bo lites me gas toma (Roe mer): Ma³ecki, pl. 10, fig. 2.
non 1984. Tre ma bo lites me gas toma (Roe mer): Hur ce wicz, p. 333,

pl. 136, fig. 3 [=Brachio lites sp.]
v1991. Tre ma bo lites me gas toma (Roe mer): Tar kowski, pp. 93–94,

pl. 4, figs 4, 7.
1992. Pachychlaenium me gas toma (Roe mer): Mehl, p. 112, text-

 fig. 2; pl. 18, fig. 2.

Ma te rial and pres er va tion: One in com plete speci men from Pio -
trawin. Lower part strongly at tached to sedi ment. Pre served very
small frag ments of dic tyo nal skele ton and moulds of ex ter nal si li -
ceous mem brane.
Com para tive ma te rial: Col lec tions UL IX and A- 1- 82; speci -
mens from the Up per Cre ta ceous of the Opole re gion from the col -
lec tion of R. Tar kowski.
De scrip tion: Ana lysed frag ment be longs to a disc- like sponge,
most proba bly ca. 120 mm in di ame ter. Sponge com pris ing ir regu -
larly con nected thin- walled tubes (1–2 mm), ca. 5 mm in di ame ter. 
Up per, strongly flat tened part cov ered by finely- porous si li ceous
mem brane. Round or slightly elon gated open ings, 6–8 mm in di -
ame ter, oc cur ring within mem brane (Fig. 35C). Open ings ir regu -
larly dis trib uted. Dic tyo nal skele ton com pris ing lychniscs with
smooth rays, form ing very regu lar net work with quad ran gu lar or
rec tan gu lar meshes, 0.3 mm × 0.25–0.4 mm (Fig. 36H). Ca nals in
cho ano so mal skele ton not de vel oped.
Re marks: T. me gas toma was hith erto known from pre-Cam-
panian de pos its from south ern Po land. The de scribed speci men in

LATE CRETACEOUS SILICEOUS SPONGES 269

Fig. 35. A, B – Coeloptychium sebachi Zittel 1876; A – frag ment of lower sur face of discoidal part of spec i men; B – lower con i cal part
of spec i men; Piotrawin, Up per Campanian (A – UL XX 3/46; B – UL XX 7/30); C – Tremabolites  megastoma (Roemer 1841); frag ment
of up per sur face of spec i men; Piotrawin, Up per Campanian (UL XX 7/40)



re la tion to older rep re sen ta tives of this spe cies from the Opole and
Korz kiew (Tar kowski, 1991; Ma³ecki, 1980,) has dis tinctly
smaller open ings in the up per mem brane (di ame ter of these open -
ings in in di vidu als from Korz kiew reaches even 20 mm).
Schrammen (1912) con sid ered forms oc cur ring in Mid dle Tu ro -
nian de pos its (see Re uss, 1845–46; Roe mer, 1870; Le on hard,
1897), pos sess ing “grooves” wider than tubes on the lower part of
the sponge, to rep re sent a new spe cies T. le on hardi Schram men
1912. The vari able width of grooves in the dis cussed speci mens
seems to be an on to genic fea ture, there fore the at ti tude of Mehl
(1992) ques tion ing the dis tin guish ing of a sepa rate spe cies seems
jus ti fied. The de scrip tion of Mae an drop tychium po lym mor fum
Siznov 1878 con tains all char ac ter is tic fea tures of T. me gas toma.
The vari able shape of speci mens from Saratov de scribed by
Siznov (1878) is linked proba bly not only with poly mor phism
within the spe cies but also with the poor pres er va tion of the fos sils
(com pare Sin zov; 1878, pp. 10–11, pl. 1, fig. 7; pl. 2, fig. 1), which 
are rep re sented by phos pha tised and re de pos ited speci mens.
Oc cur rence: Po land – Mid dle Vistula Val ley (Up per Campa-
nian), Opole area (Up per Turonian), Kraków area (?Santonian);
Spain (Aptian–Albian); France (Aptian–Santonian); Czech Re -
pub lic (Cenomanian); Rus sian – Saratov area (Santonian); north -
ern-west ern Ger many (Turonian–Campanian).

Fam ily COELOP TYCHI DAE Roe mer 1864
emended Reid 2004

Ge nus Coelop tychium Gold fuss 1826
emended Mehl 1992

[=Myr me ci po tychium Schram men 1912]
Type spe cies: Coelop tychium agari coi des Gold fuss 1826

Re marks: Mehl (1992) and Reid (2004f) con sid ered Myr me ci po -
tychium Schram men 1912 as the syno nym of Coelop tychium. This
view, ear lier pre sented by Fritsche (1920, p. 103), is fol lowed
here.

Coeloptychium seebachi Zittel 1876
Figs 35 (A, B), 36 (A–H)

*1876. Coelop tychium see ba chi nov. sp.: Zit tel, p. 68, pl. 2, figs
5–7; pl. 3. figs 8, 9; pl. 5, fig. a.

1878. Coelop tychium see ba chi Zit tel: Quenstedt, p. 521, pl. 140,
figs 3, 4.

?1883. Coelop tychium see ba chi Zit tel: Hinde, p. 148.
1912. Coelop tychium see ba chi Zit tel: Schram men, p. 331.
1989. Coelop tychium see ba chi Zit tel: Gasse et al., p. 206, pl. 5.

figs 1, 2.
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Fig. 36. A–G – Coeloptychium seebachi Zittel 1876; A – gastral di a phragm with frag ments of fine- and coarse-meshed strands; B – reg -
u lar dictyonal skel e ton; note sec ond ary osculum to the right; C – ir reg u lar subdermal skel e ton; D – der mal sur face of dictyonal skel e ton
(lower sur face of folds); E – dictyonal skel e ton with synapticules in up per part of the dis cussed folds; F – synapticular di a phragm on lat -
eral sur face of dis cus; G – synapticular fil a ments on sur face of lower, con–shaped part; Piotrawin, Up per Campanian (A, F – UL XX 7/53;
B, C, E – UL XX 7/1; D – UL XX 3/51; G – UL XX 7/3); H – Tremabolites megastoma (Roemer 1841); choanosomal skel e ton; Piotrawin,
Up per Campanian (UL XX 7/40)



Ma te rial and pres er va tion: 19 speci mens (1 from Ciszyca Górna 
and 18 from Pio trawin). The speci mens are in com plete to a vari -
able de gree. None of them pos sesses the ba sal part. Dic tyo nal
skele ton in most speci mens is well pre served. Si li ceous mem brane 
on up per and lat eral part of disc was ob served only in one speci -
men. In the re main ing speci mens, it is dis solved, and the up per
part of discs is strongly at tached to the sedi ment.
De scrip tion: Mush room-like sponges. Dis coid up per part up to
ca. 300 mm. Lower part in shape of empty cone, ca. 140 mm high,
set on short stalk. Fur rows and folds pres ent on con i cal sur face.
Disc mar gin un di vided, flat, slightly slop ing in wards. Up per sur -
face of disc smooth and slightly con cave. Ra di ally dis trib uted
folds on lower sur face, 10–15 mm wide, sep a rated by slightly nar -
rower grooves. Six pri mary folds in cen tral part of disc (num ber of
sec ond ary and pri mary folds based on frag ments and cal cu lated
for com plete disc). Pri mary folds once or twice di chot o mously di -
vided. Num ber of sec ond ary folds 35–48. Folds and grooves dis -
ap pear ing at disc mar gin, form ing wide (max i mally up to 10 mm)
and al most smooth bor der. Round open ings, 2–3 mm in di am e ter,
ir reg u larly placed (ev ery 8–15 mm) on fold ridges. Lack of dis tin -
guish able ca nals in dictyonal skel e ton. Dictyonal skel e ton com -
pris ing large spiny lychniscs, reg u larly placed within wall. Net-
work meshes rect an gu lar, 0.2 mm × 0.3–0.4 mm. In subdermal
part, skel e ton less reg u lar with small meshes (ca. 0.2 mm). Thin
synapticular cor tex with nu mer ous ir reg u lar pores on der mal sur -
face. Pores large (up to 0.5 mm), cha ot i cally dis trib uted. Cor tex
sur face cov ered with small pro cesses. On up per sur face of folded
wall, lychniscs with strongly thick ened rays, cov ered with small
pro cesses. Lychniscs com pos ing reg u lar net work with al most
round meshes (0.20–0.25 mm). Synapticules pres ent in some
places of net work. Up per part of disc cov ered by si li ceous
synapticular mem brane. Finely po rous bands on fold ridges within
mem brane. Net work with larger, round meshes (ca. 0.3–0.5 mm)
above grooves be tween bands. Trans verse skel e tal bands sep a rat -
ing pores of sim i lar width, lon gi tu di nal bands nar rower, ca.
0.1–0.25 mm. Disc mar gin cov ered with dense synapticular si li -
ceous fil a ments in form of dense net work with small oval meshes.
Skel e ton of con i cal part com pris ing rather reg u larly joined, thick -
ened lychniscs. Both sur faces cov ered by si li ceous fil a ments form -
ing thick layer of loose net work with small round meshes
(0.2–0.15 mm). On ex ter nal sur face, fil a ments more mas sive, and
net work more com pact. Lon gi tu di nally ori ented fil a ments of basal 
skel e ton in lower part of stalk.

Re marks: Ac cord ing to Mehl (1992, pp. 117–120), spe cies of the
ge nus Coeloptychium Goldfuss are char ac ter ised by a large
ontogenic vari abil ity, and some of the spe cies with small di men -
sions rep re sent in re al ity ju ve nile forms of other larger spe cies.
The un ques tion able and sta ble spe cific fea ture is the num ber of
pri mary folds on the disc (Zittel, 1876; Gasse et al., 1989; Mehl,
1992). Schrammen (1912) pointed out the large sim i lar ity be tween 
ju ve nile spec i mens of C. seebachi and ma ture in di vid u als of C.
deciminum Roemer 1841. Ac cord ing to me, this sim i lar ity can be
ob served in the skel e ton struc ture, par tic u larly of the gastral di a -
phragm. How ever, C. seebachi has only 5–6 pri mary folds (Zittel,
1876, p. 68; Gasse et al., 1989, pl. 2; Mehl, 1992, p. 118), whereas
in spec i mens of C. deciminum, typ i cally there are 8–10 folds
(Zittel,1876, p. 62; Gasse et al., 1989, pl. 2; Mehl, 1992, p. 118) or
even a larger num ber of folds was ob served (see Rietschel, 1967,
fig. 1; Bieda, 1933, p. 35). Coeloptychium rude Zittel 1876 also re -
sem bles C. seebachi in its shape and di men sions. This spe cies,
how ever, pos sesses a coarse-mesh di a phragm and 9 pri mary folds
(Zittel, 1876, pp. 71–72; Schrammen, 1912, pp. 332–333; Gasse et 
al., 1989, pl. 2; Mehl, 1992, p. 118).

Oc cur rence: Po land – Mid dle Vistula Val ley (Up per Campa-
nian); north ern-west ern Ger many (Campanian); ?Eng land (Seno-
nian).

Class DEMO SPON GEA Sol las 1875
“LITHIS TIDA”

Re marks: The or ders dis cussed be low are tra di tion ally as signed
to the Lithis tida. This is a poly phy letic group (Lévi, 1991; Wie -
den mayer, 1994; Pis era, 1999, 2002), in clud ing sponges with a
cho ano so mal skele ton com pris ing ar ticu lat ing spic ules linked with 
each other with out ce men ta tion, form ing a rigid skele ton. Reid
(2004) pro posed to dis tin guish three or ders of lithis tid sponges be -
cause, ac cord ing to him, they proba bly have had sepa rate ori gins.

Or der TETRALITHISTIDA Lagneau-HÀrenger 1962
emended Reid 2004

Suborder TETRACLADINA Zittel 1878
Fam ily SIPHONIIDAE d’Orbigny 1851

emended De Laubenfels 1955, emended Reid 2004
Ge nus Phymatella Zittel 1878

Type spe cies: Eudea intumescens Roemer 1864

Phymatella bul bosa Zit tel 1878
Figs 37 (H, I), 38F

*1878. Phymatella bul bosa nov. sp.: Zit tel, p. 74, pl. 2, fig. 1.
1901. Pseu do plo co scy phia me an drina nov. sp.: Schram men, p. 5,

pl. 2, fig. 1; pl. 4, fig. 2.
1910. Phymatella bul bosa Zit tel: Schram men, p. 75, text- pl. 4, fig. 

8; pl. 1, fig. 9; pl. 3, fig. 2.
1926. Phymatella bul bosa Zit tel: Mo ret, p. 148, pl. 13, fig. 5.
1966. Phymatella bul bosa Zit tel: Hur ce wicz, p. 29, text- fig. 5; pl.

3, fig. 7.
par tim v1966. Phymatella ir regu laris nov. sp.: Hur ce wicz, pp. 30– 

32; non text- fig. 6; non pl. 3, figs 5, 6 [=Phymatella
sphaer oi des Schram men].

1974. Phymatella bul bosa Zit tel: Ul brich, p. 18, pl. 1, figs 5, 6.
1993. Phymatella bul bosa Zit tel: Jahnke & Gasse, p. 8, pl. 9, figs

5, 6.

Ma te rial and pres er va tion: 12 speci mens from opoka and 9 from 
green sand from Nasi³ów. Speci mens dam aged to a vari able de -
gree. Sur face poorly pre served. Cho ano so mal skele ton in some
cases well pre served. Der mal spic ules lack ing.
Com para tive ma te rial: Col lec tion UL II; one speci men from
Zbyc zyce near Koniecpol (UL XVI).
De scrip tion: Sponges ir regu larly ovate or spheri cal, about 120
mm high (Fig. 37H). Sur face cov ered with ad di tional, varia bly de -
vel oped, bulges and de pres sions, ir regu larly, of ten asym met ri cally 
ar ranged. All stud ied in di vidu als have a thin (max. 10 mm in di -
ame ter) stalk, over 70 mm long. In up per part of sponge tube- like,
spon go coel up to 10–15 mm in di ame ter. Be low (at about 2/3 of
the sponge height), spon go coel di vides into sev eral ir regu lar
branches of vari able length and width (Fig. 37I). Branches may di -
vide again, form ing a com plex laby rinth in side the sponge.
Epirhy ses straight, 1.0–1.6 mm in di ame ter. Aporhy ses wider
(1.6–2.3 mm) and most proba bly wind ing. Cho ano so mal skele ton
dense, com pris ing tet ra clones (Fig. 38F). Clones smooth, 0.25–
0.35 long, ter mi nat ing with large zy gomes. In stalk, tet ra clones
modi fied with one clone much longer that the re main ing.

Re marks: In this spe cies, the pat tern of ca nals is prob lem atic.
Ulbrich (1974) noted that the shape of aporhyses in P. bulbosa is
anal o gous to the rep re sen ta tives of P. tuberosa (Quenstedt 1878)
de scribed by him. Thus, ac cord ing to Ulbrich (1974), they are
straight, whereas Schrammen (1910) de scribed the ca nals in P.
tuberosa as wind ing. In the ma te rial stud ied herein, due to the poor 
state of pres er va tion, the de ter mi na tion of their pat tern is un cer -
tain, how ever it seems that the shape of aporhyses cor re sponds to
Schrammen’s (1910) de scrip tion. In spec i mens from Ger many, the 
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lower part of the sponge has large bulges and the cen tral
spongocoel di vides there. In the stud ied ma te rial, the di vi sion is
ob served in the up per part of the sponge. The bulges are well de -
vel oped in this part, whereas the lower part is rather smooth. Ac -
cord ing to Hurcewicz (1966), some in di vid u als of this spe cies
have no cen tral cav ity. The spec i men de scribed by Hurcewicz
(1966) is miss ing from the UL col lec tion. In turn, on an other
unillustrated spec i men, as signed by Hurcewicz to P. bulbosa
Zittel, the spongocoel is very dis tinct and with a nar row open ing in 
the api cal part. The frag ment of an in di vid ual no. II/31 from
Gnatowice, as signed by Hurcewicz (1966) to the new spe cies Phy- 
matella irregularis also be longs to P. bulbosa. This spec i men, des -
ig nated as the holotype, is not il lus trated. A si lici fied sponge no.
II/1252 from Skrajniwa has dam aged sur face and is con sid ered
here as P. sphaeroides Schrammen 1910. This is in di cated by the

shape and the spongocoel struc ture: Hurcewicz (1966, pp. 30–32)
er ro ne ously noted that the spongocoel is not de vel oped in her spe -
cies P. irregularis.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Maas -
trichtian), Koniecpol area (Lower Cam panian); northern- western
Ger many (Lower–Up per Cam panian); France (Senonian).

Ge nus Aulaxinia Zittel 1878
Type spe cies: Siphonocoelia sulcifera Roemer 1864

Aulaxinia sulcifera (Roemer 1864)
Fig. 38 (C–E)

*1864. Si phono coe lia sul cif era nov. sp.: Roe mer, p. 30, pl. 11,
fig. 7.
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Fig. 37. A, B – Turonia variabilis Michelin 1847; A – lower sur face; B – up per sur face with bor ings; Nasi³ów, greensand, Up per
Maastrichtian (UL XX 2/62); C – Phyllodermia antiqua (Schrammen 1910); lat eral view; Nasi³ów, greensand, Up per Maastrichtian (UL
XX 2/37; D–G – Callopegma acaule Zittel 1878; D – top view with open ings of aporhyses, E – lat eral view; F – lon gi tu di nal cross-sec tion
with aporhyses; G – spec i men with nu mer ous basal pro tru sions; Piotrawin, Up per Campanian (D, E – UL XX 0/43; F – UL XX 1/98; G –
UL XX 7/83); H, I – Phymatella bulbosa Zittel 1878; H – lat eral view; Nasi³ów, opoka, Up per Maastrichtian (UL XX 1/227); I – lon gi tu -
di nal cross–sec tion through lower part of spec i men with branch ing spongocoel; Nasi³ów, greensand, Up per Maastrichtian (UL XX 2/39)



1878. Aulax inia sul cif era (Roemer): Zittel, p. 138, pl. 8, fig. 4.
1889. Aulax inia sul cif era Roe mer sp.: Grie penkerl, p. 18.
1910. Aulaxinia sulcifera (typica) Roemer: Schrammen, p. 78, pl.

1, figs 2, 3; non fig. 1 [=Aulaxinia fallax Schrammen].
1961. Aulax inia sul cif era (Roe mer): Nes tler, p. 24, pl. 4, figs. 5–8.
1962. Aulaxinia sulcifera (Roemer): Lagneau-HÀrenger, p. 127,

text-fig. 2.
par tim v1966. Aulax inia sul cif era (Roe mer): Hur ce wicz, p. 35, pl.

3, fig. 3; non fig. 2 [=Aulax inia fal lax Schram men].
1974. Aulax inia sul cif era (Roe mer): Ul brich, p. 19, pl. 1, fig. 4.
1993. Aulax inia sul cif era (Roe mer): Gru ber, p. 36, pl. 7, fig. 4; pl.

24, fig. 3.
2002. Aulax inia sul cif era (Roe mer): Pis era, figs 17a , 18.

Ma te rial and pres er va tion: 10 speci mens (7 from Pio trawin, 2
from Dzi urków, 1 from Solec). All speci mens are strongly li mo ni -
tized. Most of them have a dam aged api cal part. Cho ano so mal
skele ton rather well- preserved.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Cy lin dri cal or nar row coni cal sponges with sheared
api cal part and grad ual tran si tion to stalk. Larg est speci mens 120
mm high and 22 mm in di ame ter. Sponge sur face cov ered with
regu larly ar ranged, lon gi tu di nal fur rows, 1–2.5 mm wide, sepa -
rated by flat, 1–3 mm wide ridges. Width of fur rows and ridges
vary with in di vid ual. Ridges with ca nal small (0.4–0.5 mm) open -
ings ar ranged in rows. Ca nal open ings of simi lar size also oc cur on 
the bot tom and sides of fur rows, how ever dis trib uted in less dis -
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Fig. 38. A, B – Turonia variabilis Michelin 1847; A – choanosomal skel e ton and der mal orthodichotriaenes; B – choanosomal skel e ton;
note small dichotriaen within ca nal; Janowiec, Up per Maastrichtian (UL XX 9/165); C–E – Aulaxinia sulcifera (Roemer 1864); C – frag -
ment of choanosomal net work; D–E – sin gle tetraclones; Piotrawin, Up per Campanian (UL XX 3/39); F – Phymatella bulbosa Zittel
1878; sin gle tetraclone; Nasi³ów, opoka, Up per Maastrichtian (UL XX 1/227); G – Callopegma acaule Zittel 1878; sin gle tetraclone;
Piotrawin, Up per Campanian (UL XX 1/98); H, I – Verruculina tenuis (Roemer 1841); sin gle choanosomal rhizoclones of vari able
shapes; Dziurków, Lower Maastrichtian (UL XX 8/121); J, K – Verrucuculina milliaris (Reuss1846); J – goethite pseudomorph of
choanosomal skel e ton; Piotrawin, Up per Campanian (UL XX 1/228); K – sin gle rhizoclones; rhizoclone to the left with fine, sharp spines,
to the right – with rounded spines; Piotrawin, Up per Campanian (UL XX 3/17); L – Pachycothon giganteum (Roemer 1864); sin gle
helaklone; Piotrawin, Up per Campanian (UL XX 3/18); M, N – Homalodora plana Schrammen 1910; M–N – strongly elon gated
megaclones from stalk; Piotrawin, Up per Campanian (UL XX 1/174)



tinct rows. Lon gi tu di nal ca nals, 1–2 mm wide, run along the
sponge and pass di rectly in the api cal part or to a shal low (about 3
mm deep), cen tral de pres sion. Cho ano so mal skele ton con sists of
smooth tet ra clones with poorly branched zy gomes (Fig. 38C, E).
Av er age length of clones is 0.25–0.35 mm. Some des mas within
stalk are modi fied and with one clone longer, reach ing even 0.7
mm in length (Fig. 38D).
Re marks: Con trary to the holo type of A. sul cif era, speci mens
from Po land have a poorly de vel oped or com pletely lack ing spon -
go coel. This situa tion is of ten en coun tered (Schram men, 1910;
Nes tler, 1961; Ul brich, 1974; Gru ber, 1993) and in ter preted as a
ju ve nile state. Most proba bly this is rather in di vid ual vari abil ity,
oth er wise most rep re sen ta tives of this spe cies would be rep re -
sented by ju ve nile forms. Regu lar dis tri bu tion of fur rows is cha-
racteristic for A. sul cif era. Some speci mens as signed to this spe -
cies by Hur ce wicz (1966, pl. 3, fig. 2) have, how ever, ir regu larly
ar ranged fur rows; the sur face of this speci men (no. II/4) not visi ble 
on the pho to graph is al most com pletely smooth, de void of fur -
rows. These forms rep re sent the spe cies A. fal lax Schram men
1910, known also from the Lower Maas trichtian of Po land.
Oc cur rence: Po land – Mid dle Vis tula Val ley (Up per Campanian– 
Lower Maas trichtian), Miechów area (Lower Maas trichtian);
Spain (Ap tian); northern- western Ger many (Cam panian); Isle of
Rügen (Lower Maas trichtian); Eng land (Up per Senonian) – ac -
cord ing to Hinde (1883).

Ge nus Tu ro nia Mich elin 1847
Type spe cies: Tu ro nia vari abilis Mich elin 1847

Tu ro nia vari abilis Mich elin 1847
Figs 37 (A, B), 38 (A, B)

*1840–1847. Tu ro nia vari abilis nov. sp.: Mich elin, p. 125, pl. 35,
figs 1–8.

1878. Tu ro nia vari abilis Mich elin: Zit tel, p. 150.
1910. Turonia variabilis Michelin: Schrammen, p. 86, pl. 3, figs 8, 

9; pl. 11, figs 1–3.
1926. Tu ro nia vari abilis Mich elin: Mo ret, p. 152, pl. 12, fig. 10.
v1966. Tu ro nia vari abilis Mich elin: Hur ce wicz, p. 42, pl. 8, figs 1a, 

b.
v1966. Tu ro nia vari abilis aff. vari abilis Mich elin: Hur ce wicz, p.

43, text- fig. 10; pl. 8, fig. 2.
1993. Tu ro nia vari abilis Mich elin: Gru ber, p. 40, pl. 7, figs 7, 8.
2002. Tu ro nia vari abilis Mich elin: Pis era, fig. 17b.

Ma te rial and pres er va tion: 34 speci mens (2 from Pio trawin, 1
from Dzi urków, 4 from Janow iec, 8 from Ka zim ierz, 3 from
opoka, and 16 from green sand from Nasi³ów). Speci mens from the 
opoka have the up per part firmly at tached to the rock. Both cho -
ano so mal and der mal spic ules well pre served in some in di vidu als.
In phos pha tized speci mens from the glau co nitic sand stone, casts
of spic ules well visi ble.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Ir regu lar lens- like or coni cal sponges, with out cen -
tral spon go coel, up to 70 mm high and 110 mm wide. Sub- division 
into lower and up per part dis tinct (Fig. 37A, B). In most spec i -
mens, ir reg u lar knobs or finger- like pro tru sions of vari able size
oc cur on up per sur face. They are dis trib uted rather ran domly and
no cen tral pro cess is ob served. Lower part typi cally strongly flat -
tened and plate- like, rarely in form of wide cone with rounded
base. Sur face of lower part of sponge cov ered with thick wrin kles,
in some cases, ly ing con cen tri cally around nu mer ous, ran domly
dis trib uted pro tru sions. Pro tru sions mas sive, 4 to 12 mm in di ame -
ter. On up per sur face, oc cur openings of aporhy ses, 0.5–1 mm in
di ame ter. On lower sur face, open ings of epirhyses much smaller,
not ex ceed ing 0.5 mm, visi ble only in speci mens with ef faced der -

mal skele ton. Epirhy ses and aporhy ses long and straight. Cen tral
spongocoel re placed by ir regu larly branch ing, ca nals wide (10–20
mm). Some open ings oc cur on up per sur face. Cho ano so mal skele -
ton dense, com pris ing tet ra clones with smooth clones (Fig. 38B).
Thick ness of clones 0.06–0.08 mm, length 0.25–0.35 mm. Larg est
des mas with clones reach ing 0.45 mm situ ated near ca nals. Mas -
sive spiny zy gomes de vel oped on ter mi na tions of clones. Net work
nodes large, shape less or elon gated, de vel oped from fu sion of 6–9
zy gomes. Small or to di cho tri ae nes in serted in ca nal walls. Der mal
skele ton com pris ing very fine, tightly packed rhizoi dal ele ments
and over lap ping or thodi cho tri ae nes of dif fer ent sizes with clads
from 0.2 to 0.6 mm long (Fig. 38A). Oxeas pres ent be tween them.
Der mal spic ules form ing thick layer (ca. 1.5 mm) cov er ing lower
part of sponge, in clud ing the sup port ing pro tru sions. On up per sur -
face, this layer is very thin.
Re marks: The stud ied speci mens are iden ti cal with ear lier de -
scribed rep re sen ta tives of Tu ro nia vari abilis. Four speci mens as -
signed by Hur ce wicz (1966) to Tu ro nia aff. vari abilis are also
in cluded here to the syn on ymy of this spe cies. The shape of the
lat ter speci mens is within the vari abil ity range of this ex tremely
poly mor phic spe cies. Ac cord ing to Hur ce wicz (1966), the un usual 
pres ence of di cho tri ae nes within the ca nals does not fall be yond
the char ac ter is tics of Tu ro nia vari abilis. Di cho tri ae nes lo cated in
the ter mi nal parts of ca nals oc cur also in the ana lyzed ma te rial as
well as in speci mens de scribed by Gru ber (1993).
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam-
panian–Up per Maastrichtian), Koniecpol area (Lower Campa-
nian), Miechów area (Up per Cam panian); France (Senonian);
northern- western Ger many (Lower and Up per Cam panian).

Ge nus Cal lopegma Zit tel 1878
Type spe cies: Cal lopegma acaule Zit tel 1878

Re marks: Ac cord ing to Zittel (1887), the ge nus Callopegma is
char ac ter ized by a de pressed up per sur face. This shape is, how -
ever, ob served only in some spe cies, i.e. C. depressa (Roemer
1864) and C. pessagnoi Howell 1966. Other spe cies have flat (C.
plana Lagneau-HÀrenger 1962), rounded (C. ficus Hinde 1883)
api cal part, or dis play a large in di vid ual vari abil ity within one spe -
cies (C. acaule Zittel 1878).

Cal lopegma acaule Zit tel 1878
Figs 37 (D–G); 38G, 39

*1878. Cal lopegma acaule nov. sp.: Zit tel, p. 139, pl. 2, fig. 6; pl. 8,
fig. 5.

1883. Cal lopegma ob coni cum nov. sp.: Hinde, p. 61, pl. 11, figs 3,
3b.

1910. Callopegma acaulis Zittel: Schrammen, p. 81, text-pl. 4,
fig. 9; pl. 4, figs 3, 4.

1937. Cal lopegma ob coni cum Hinde: Oak ley, pl. 32, figs 7, 8.
1961. Cal lopegma acaule Zit tel: Nes tler, p. 18, pl. 2, fig. 8.
1964. Cal lopegma acaule Zit tel: Giers, p. 218.
par tim v1966. Cal lopegma acaule Zit tel: Hur ce wicz, p. 39, text-

 fig. 9; pl. 1, fig. 5.
1974. Cal lopegma acaule Zit tel: Ul brich, p. 21, pl. 2, fig. 3.
1993. Cal lopegma acaule Zit tel: Gru ber, p. 37, pl. 1, figs 5–8; pl.

7, figs 5, 6; pl. 24, fig. 4.
2002. Cal lopegma acau lis Zit tel: Pisera, fig. 17d, e.

Ma te rial and pres er va tion: 52 speci mens from Pio trawin. Most
speci mens are com plete, ex cept for the dam aged api cal part, which 
is strictly at tached to the rock. Cho ano so mal skele ton poorly pre -
served, der mal spic ules known only from casts.
Com para tive ma te rial: Col lec tion UL II; one speci men from
Szcze panowice near Miechów and one from Józefów (ULVI).
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De scrip tion: Low coni cal or hemi spheri cal sponges with out spon -
go coel. Up per sur face con vex, flat or slightly de pressed, on which
cen trally or slightly sym met ri cally lies a nar row, pointed tip, up to
10 mm high (Figs 37D–G, 39). Most of speci mens small, av er -
agely 30–40 mm high and 30–50 mm in di ame ter. Small est speci -
men 10 mm in di ame ter, larg est up to 90 mm. Some speci mens
with ring- like con trac tions. Sponges with out stalk, sin gu lar ba sal
pro cesses grow ing di rectly from lower part of body (Figs 37G,
39). Proc esses typi cally short and mas sive, rarely longer and
branch ing at the ends. Ca nals straight or slightly wind ing, run ning
from base and sides of sponge and form ing a con cen trated ax ial
bunch in the up per part (Fig. 37F). Ca nal open ings, 2–3 mm in di -
ame ter, lo cated on the tip. In flat tened forms bunch typi cally not
de vel oped or marked only within the pointed tip (if the lat ter is de -
vel oped). Neigh bour ing ca nals of ten fuse with each an other, thus
their number de creases. If such fu sion takes place near the tip, the
joint open ing is oval or ir regu lar. Not all ca nals are fused, there -
fore the com plex open ings, situ ated in the cen tral part of the
sponge, oc curs with open ings of sin gle ca nals and other smaller
com plex open ings (Fig. 37D). Epirhy ses and their open ings not
visi ble. Cho ano so mal skele ton con sists of mas sive tet ra clones
(Fig. 38G). Clones smooth, 0.2–0.35 mm long, ar ticu lat ing in mas -
sive zy gomes, form ing large spheri cal nodes. The small est des mas 
oc cur gen er ally in the sur face part. Around ca nals, par ticu larly
their ter mi nal parts, oc cur nu mer ous, par al lel oxeas. On der mal
sur face di cho tri ae nes small (clads maxi mum 0.5 mm long) and
densely packed.
Dif fer en tia tion: Ba sal pro cesses may be lo cated only within one,
low er most point at the sponge base, or are very nu mer ous in the
en tire lower part of sponge. The cen trally lo cated pro cesses are
typi cally ver ti cal, an chor ing the sponge within the de posit. In
some cases, pe riph eral pro cesses are also de vel oped, typi cally
grouped on one pole. They proba bly served as sup ports for in di -
vidu als grow ing on an un even ground. There are also forms with
al most hori zon tal rhizoi dal pro cesses, grow ing ra di ally from the
wid est part of the sponge, which most proba bly de vel oped af ter
bur ial of the lower part of the in di vid ual in mud.
Re marks: Most of the known speci mens of C. acaule do not dis -

play a dis tinct de pres sion in the api cal part (com pare Nes tler,
1961; Ul brich, 1974; Gruber, 1993). Ac cord ing to Schram men
(1910), C. ob coni cum Hinde 1883 (with a con vex up per sur face) is 
the ju ve nile form of C. acaule 1878. Also ac cord ing to Hur ce wicz
(1966), shape of speci mens and de vel op ment of cen tral cav ity is
de pend ant on their on to ge netic age. How ever, ob ser va tion of Hur -
ce wicz (1966) was in cor rect, be cause they based also on speci -
mens from the ge nus Si pho nia Gold fudss, well rec og niz able due to 
their large ca nal open ings on the der mal sur face, er ro ne ously as -
signed to C. acaule. The col lec tion ana lysed herein, in clud ing nu -
mer ous speci mens of dif fer ent sizes, does not dis play a cor re la tion
be tween the size and the shape of the api cal part. Some of the de -
scribed speci mens, due to the shape are close to the rep re sen ta tives 
of Jerea Lam ouroux 1821, par ticu larly to the small spe cies Jerea
acuta Cour tiller 1861, known from the Up per Cre ta ceous of
France. Lack of dis tinct ca nal open ings on the sur faces of some
rep re sen ta tives of this spe cies and their in com plete de scrip tion
(com pare Mo ret, 1926, p. 160, pl. 12, fig. 5), sug gests that they
might be er ro ne ously as signed speci mens of Cal lopegma acaule.
Oc cur rence: Po land – Up per Cam panian Mid dle Vis tula River
Val ley, Koniecpol area (Lower Cam panian); northern- western
Ger many (San to nian, Lower and Up per Cam panian); Isle of
Rügen (Lower Maas trichtian); Eng land (Senonian).

Ge nus Si pho nia Gold fudss 1826
emended Zit tel 1878, emended Reid 2004

Type spe cies: Si pho nia py ri formis Gold fudss 1826

Si pho nia tu bu losa (Roe mer 1841)
Fig. 40 (A, B)

*1841. Scy phia tu bu losa nov. sp.: Roe mer, p. 8, pl. 3, fig. 10.
?1889. Si pho nia ovalis nov. sp.: Grie penkerl, p. 20, pl. 3, fig. 3.
1910–1912. Si pho nia tu bu losa Roe mer: Schram men, p. 93, text- pl. 

4, fig. 11; pl. 2, figs 6–8.
?1924. Si pho nia ovalis Grie penkerl: Schram men, p. 138.
1926. Si pho nia py ri formis forma tu bu losa Roe mer: Mo ret, p. 168,

pl. 12, fig. 3.
1961. Si pho nia py ri formis tu bu losa (Roe mer): Nes tler, p. 20, pl. 2, 

figs 7–9; pl. 3, figs 1–3.
1963. Si pho nia py ri formis tu bu losa (Roe mer): Wag ner, pp. 178–

180.
v1966. Si pho nia tu bu losa (Roe mer): Hur ce wicz, pp. 51–52, text-

 fig. 11; pl. 4, figs 1, 2; pl. 5, figs 1, 2.

Ma te rial and pres er va tion: One speci men with de stroyed api cal
and ba sal part, from the glau co nitic sand stone from Nasi³ów.
Skele ton com pletely dis solved. Visi ble casts of cho ano so mal des -
mas.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Club- shaped sponge, over 60 mm high and 44 mm
wide in wid est part (Fig. 40A). Nar row, very deep spon go coel
with a di ame ter 4 mm (Fig. 40B). Shal low, very short, straight or
wind ing fur rows oc cur on sponge sur face in the api cal part. Ir regu -
larly round ca nal open ings, 1–1.5 mm in di ame ter, and ran domly
dis trib uted, every 0.5–1.5 mm. Tube- shaped epirhy ses, ca. 1 mm
in di ame ter, run obliquely down wards into sponge. Wider aporhy -
ses di rected obliquely up wards. Ca nal open ings in visi ble on spon -
go coel wall. Cho ano so mal skele ton con sists of tet ra clones with
smooth clones, 0.2–0.3 mm long and mas sive zy gomes. Nodes ir -
regu larly spheri cal.
Re marks: The de scribed speci men, simi larly as the holo type, has
a deep and nar row cen tral cav ity. It dif fers, how ever, in this re -
spect from rep re sen ta tives of S. tu bu losa from Miechów Basin,
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Fig. 39. Shape vari abil ity of Callopegma acaule Zittel 1878



which are char ac ter ised by large sizes and a deep and wide spon -
go coel (Hur ce wicz, 1966). Schram men (1910) in cluded S. ovalis
Grie penkerl to the syn on ymy of S. tu bu losa. How ever, later,
Schram men (1924) again dis tin guished the spe cies S. ovalis, al -
though with out any jus ti fi ca tion. The mac ro scopic fea tures of the
speci mens de scribed by Grie penkerl (1889) sug gest very close
simi lar ity to the forms here dis cussed; how ever, due to the lack of
knowl edge about the skele ton of S. ovalis, syn onymiz ing this spe -
cies with S. tu bu losa is prob lem atic.

Oc cur rence: Po land – Mid dle Vistula River Val ley (up per most
Maastrichtian), Koniecpol area (Lower Campanian); north ern-
west ern Ger many (Turonian and Senonian), Isle of Rügen (Lower
Maastrichtian); France (Senonian).

Ge nus Jerea Lam ouroux 1821 emended Zit tel 1878
Type spe cies: Jerea py ri formis Lam ouroux 1821

Jerea sp.
Fig. 40 (G)

Ma te rial and pres er va tion: One speci men from green sand from
Nasi³ów. Speci men with strongly ef faced sur face, par ticu larly in
the api cal part. Sin gu lar frag ments of cho ano so mal des mas and
their casts are pre served. Lack of der mal spic ules or their casts.
De scrip tion: Cylinder- shaped sponge, slightly nar rower in the
api cal and ba sal parts. Tip most proba bly rounded. Height of
sponge at least 50 mm, width ca. 20 mm. Spon go coel not de vel -

276  E. ŒWIERCZEWSKA-G£ADYSZ

Fig. 40. A, B – Siphonia tubulosa (Roemer 1841); A – lat eral view; B – lon gi tu di nal cross–sec tion; ac tiv ity of bur row ing an i mals vis i ble 
within de posit fill ing the spongocoel; Nasi³ów, greensand, Up per Maastrichtian (UL XX 2/78); C – Ragadinia rimosa (Roemer 1864);
Nasi³ów, greensand, Up per Maastrichtian (UL XX 2/92); D, E – Colossolacis plicata Schrammen 1910; D – view of in ter nal sur face; E –
view of ex ter nal sur face; Nasi³ów, greensand, Up per Maastrichtian (UL XX 2/44); F – Acrochordonia ramosa Schrammen 1901; lat eral
view; Nasi³ów, greensand, Up per Maastrichtian (UL XX 2/48); G – Jerea sp.; trans verse cross–sec tion with aporhyses; Nasi³ów,
greensand, Up per Maastrichtian (UL XX 2/48)



oped. Epirhy ses long, per pen dicu lar to sponge sur face. Aporhy ses
straight, 5–2 mm in di ame ter, run lon gi tu di nal. In ax ial part, 10
tightly packed aporhy ses form bunch. Aporhy ses lo cated close to
sponge sur face, be tween epirhy ses, ar ranged con cen tri cally every
ca. 2 mm, form ing a sin gle ring (Fig. 40G). Cho ano so mal skele ton
com pris ing small smooth tet ra clones. Clones 0.2–0.35 mm long,
ter mi nat ing with poorly branch ing zy gomes.
Re marks: The stud ied speci men is as signed to Jerea Lam ouroux
due to the type of des mas and the char ac ter is tic dis tri bu tion of lon -
gi tu di nal aporhy ses in a cen tral bunch. As a re sult of poor state of
pres er va tion, the de ter mi na tion of the spe cific as sign ment is not
pos si ble.
Oc cur rence: Mid dle Vis tula River Val ley (up per most Maas -
trichtian).

Fam ily THEONEL LI DAE Len den feld 1903
emended Pis era & Lévi 2002

Ge nus Schram men 1901
Type spe cies: Ac ro chor do nia ra mosa Schram men 1901

Re marks: The ge nus Acrochordonia is as signed to the suborder
Tetracladina Zittel. Pisera (2002) in cluded the ge nus to fam ily
Phymatellidae Schrammen. Ac cord ing to Reid (2004), Acrochor-
donia rep re sents the fam ily Theonellidae Lendenfeld due to the
pres ence of tu ber cu late tetraclones. In ge nus Acrochordonia
dichotriaenes are pres ent, while phyllotriaenes and discotriaenes
are typ i cal for Theonellidae. Reid (2004) claimed it does not ex -
clude the ge nus from the con sid ered fam ily, as phyllotriaenes of
Cladodermia Schrammen are slightly mod i fied dichotriaenes. Be -
cause of the form of desmas, the ge nus Acrochordonia was er ro ne -
ously con sid ered a rep re sen ta tive of the Dicranocladina Schram-
men 1924 by Lagneau-HÀrenger (1962), fol lowed by Hurcewicz
(1966) and Gruber (1993).

Ac ro chor do nia ra mosa Schram men 1901
Fig. 40 (F)

*1901. Ac ro chor do nia ra mosa nov. sp.: Schram men, p. 7, pl. 1, fig.
8; pl. 5, fig. 1.

1910–1912. Ac ro chor do nia ra mosa Schram men: Schram men, p.
96, text- pl. 6, fig. 10; pl. 4, figs 5, 6.

1926. Ac ro chor do nia ra mosa Schram men: Mo ret, p. 175, text- fig. 
68; pl. 16, fig. 10.

1993. Ac ro chor do nia ra mosa Schram men: Gru ber, p. 32, pl. 4,
figs 6, 7.

Ma te rial and pres er va tion: 5 frag ments from green sand from
Nasi³ów. Spo radi cally, frag ments of sin gu lar cho ano so mal des mas 
are pre served; their casts are well rec og nis able.
De scrip tion: Sponges in shape of branch, 15–18 mm in di ame ter
(Fig. 40F). Larg est frag ment is 30 mm long. One speci men pos -
sesses a cy lin dri cal, trun cated tip with a 3 mm open ing sur rounded 
by fur rows. Open ings of the in ha lant ca nals (max. 0.5 mm) ran -
domly dis trib uted on sponge sur face. Ex ha lant ca nal open ings (ca.
1 mm) are placed within bot tom of bowl- like de pres sions (di ame -
ter 8–9 mm). These oc cur in api cal part of lat eral swel lings.
Around them, on sponge sur face oc cur ra di ally shal low fur rows,
20–30 mm long. Their pat tern is less regu lar where neigh bour ing
fur row sys tems over lap. Pat tern of aporhy ses and epirhy ses within 
sponge in visi ble. Cho ano so mal skele ton com pris ing ver ru cal des -
mas, with clones ca. 0.5–0.6 mm long. Ver ru cae small and roun-
ded, ir regu larly and sparsely dis trib uted. Des mas typi cally with 4
varia bly branch ing clones. Clone end ings with fork- like pro tru -
sions, form ing small zy gomes. Zy gomes con nected in ir regu lar
nodes of vari able size. Net work com pact, with 0.25–0.35 mm
meshes.

Re marks: The ana lyzed speci mens are as signed to the spe cies A.
ra mosa de spite the lack of the der mal skele ton and poor state of
pres er va tion of the cho ano so mal skele ton. This is pos si ble due to
the very char ac ter is tic mor phol ogy of this spe cies, ex pressed in the 
branch- like shape and ra dial fur rows around open ings of aporhy -
ses grouped in de pres sions. All these fea tures are well visi ble on 2
speci mens. The re main ing 3 frag ments pos sess only well visi ble
fur rows, whereas the open ings of aporhy ses are not pre served due
to in com plete pres er va tion of the branches. Ac cord ing to Schram -
men (1910), the bowl- like de pres sions with ca nal open ings oc cur
only on the lat eral side of the branches. Due to the poor pres er va -
tion of the ana lysed frag ments, it is not pos si ble to state if the
open ing in the api cal part of one of the de scribed speci mens also
con tains open ings of aporhy ses. In speci mens as signed by Wag ner 
(1963, p. 187) to A. ra mosa the open ings of the ex ha lant ca nals as
well as fur rows are not visi ble. Due to lack of pre served di cho tri -
ae nes, the as sign ment of these forms to the dis cussed spe cies is
ques tion able. Simi larly, lack of the char ac ter is tic fea tures does not 
al low a uni vo cal as sign ment of the speci men from Zbyc zyce, de -
scribed by Hur ce wicz (1966, pp. 106–107) as Ac ro chor do nia cf.
ra mosa to this spe cies.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (up per most
Maas trichtian); north- western Ger many (Cam panian); France
(San to nian).

Ge nus Colossolacis Schrammen 1910
Type spe cies: Colossolacis plicata Schrammen 1910

Colos sola cis pli cata Schram men 1910
Figs 40 (D, E), 41D

*1910. Colossolacis plicata nov. sp.: Schrammen, pp. 103– 104,
text-pl. 5, fig. 1; pl. 8, fig. 5; pl. 9, figs 1, 2.

1974. Colos sola cis pli cata Schram men: Ul brich, p. 26.
1993. Colos sola cis pli cata Schram men: Jahnke & Gasse, pl. 13,

figs 3, 4; pl. 16, figs 2, 5, 6.

Ma te rial and pres er va tion: 3 frag ments from green sand from
Nasi³ów. Skele ton com pletely dis solved. Casts of cho ano so mal
des mas very well visi ble. Sin gle casts of der mal spic ules pre -
served.
De scrip tion: The best pre served sponge frag ment is a 50 mm long
and 35 mm wide lobe, 15 mm thick, di vided by fur rows into 3 sec -
on dary lobes, varia bly fused with each other (Fig. 40D, E). The
cen tral, larg est part wid ens in form of wedge. Lat eral lobes smal-
ler, ly ing slightly oblique in re la tion to the cen tral lobe, thus the
ex ter nal sur face of the en tire frag ment is slightly con vex, and in -
ter nal is con cave. Large (0.6–2 mm), round ca nal open ings, ir regu -
larly dis trib uted on ex ter nal sur face. On in ter nal sur face, ca nal
openings 1–2 mm in di ame ter. Epirhy ses di vide into ir regu lar ca -
nals par al lel to the der mal sur face. Ca nals visi ble in form of fur -
rows in parts with ef faced sur face. Aporhy ses wide, wind ing,
ori ented more or less trans versely to wall. Cho ano so mal skele ton
com pris ing tet ra clones, clones 0.25–0.6 mm long (Fig. 41D).
Some clones with smooth sur face, other with tu ber cu lar sur face.
Mas sive zy gomes de vel oped on ter mi na tions of clones. Der mal
spic ules rep re sented by large (0.7–0.8 mm), strongly bi fur cat ing
phyl lo tri ae nes.
Re marks: Ac cord ing to Schram men (1910) and Ul brich (1974),
C. pli cata has a skele ton com pris ing tet ra clones with smooth
clones. On the other hand, the skele ton of the syn type from Schra-
mmen’s col lec tion, il lus trated by Jahnke & Gasse (1993), com -
prises smooth des mas as well as those with small tu ber cles. This
dif fer en tia tion of the clones sur faces is ob served also on casts of
the skele ton in the speci mens ana lysed herein.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (up per most
Maas trichtian); north- western Ger many (Cam panian).
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Ge nus Phyl lo der mia Schram men 1924
Type spe cies: Dis coder mia an ti qua Schram men 1901

Re marks: Schram men (1924) in cluded Re cent forms with dis co -
tri ae nes to the ge nus Dis coder mia Bocage 1869, whereas the fos sil 
spe cies with phyl lo tri ae nes were dis tin guished as a new ge nus
Phyl lo der mia. Ac cord ing to Reid (2004), in the Dis coder mia,
apart from dis co tri ae nes phyl lo tri ae nes may be found, but there are 
no rhi zo clo nids that are pres ent in Phyl lo der mia. It is un clear why
Gru ber (1993), who, de spite ac cept ing the ge nus Phyl lo der mia
Schram men 1924 with its type spe cies Dis coder mia an ti qua
Schram men, in cluded this spe cies to Dis coder mia Bocage.

Phyl lo der mia an ti qua (Schram men 1901)
Figs 37 (G), 41 (A)

*1901. Dis coder mia an ti qua nov. sp.: Schram men, p. 5, pl. 1, figs
2–4; pl. 4, fig. 3.

1910. Discodermia antiqua Schrammen: Schrammen, s. 97,
text-pl. 5, fig. 4; pl. 8, figs 1, 2, pl. 7, figs 5–7.

1926. Dis coder mia an ti qua Schram men: Mo ret, p. 176, pl. 15, fig. 
5.

1946. Discodermia antiqua Schrammen: HÀrenger, p. 287.
non 1963. Phyl lo der mia an ti qua (Schram men): Wag ner, p. 188.
1967. Dis coder mia an ti qua Schram men: Kem pen, pp. 28–33,

text- figs 1–4; pl. 1, figs A, B; pl. 2, figs A–C.
1993. Dis coder mia an ti qua Schram men: Gru ber, p. 41. pl. 8, figs

2, 3.

2002. Phyl lo der mia an ti qua (Schrammen): Pisera, figs 20b,
21a, b.

Ma te rial and pres er va tion: 4 speci mens from green sand from
Nasi³ów. One speci men is al most com plete, one only slightly dam -
aged. Spic ules com pletely dis solved. In some speci mens spaces
af ter der mal spic ules are well rec og niz able, whereas the spaces af -
ter cho ano so mal spic ules are less dis tinct.
De scrip tion: Shape less, lumpy sponges, nar row ing down wards
(Fig. 37C). Height of the larg est speci men 60 mm, width in api cal
part 55 mm. Ca nal open ings, ca. 0.7–1 mm in di ame ter, ran domly
dis trib uted on en tire sur face. Epirhy ses not rec og niz able. Short
fur rows, 1.5–2 mm wide, visi ble on speci mens with dam aged sur -
face. Fur rows wind ing and in some cases bi fur cat ing, cha oti cally
dis trib uted, with out any clear ori en ta tion. Large (1.5–2.5 mm),
ran domly dis trib uted open ings lo cated be tween fur rows. Open ings 
lead to aporhy ses start ing di rectly be low sponge sur face, run ning
di ago nally or per pen dicu larly to wide (6–8 mm in di ame ter) ca -
nals. This sys tem of ir regu larly con nected ca nals re places the cen -
tral spon go coel, Sin gu lar os cula lo cated asym met ri cally in api cal
part. Cho ano so mal skele ton com pris ing tet ra clones with clones
0.3–0.4 mm long. Clone sur face cov ered with small tu ber cles.
Small zy gomes de vel oped on ter mi na tions of clones. Sponge sur -
face smooth on casts of der mal skele ton. Skele ton pos sessed
tightly packed, large and bi fur cat ing phyl lo tri ae nes with clads, ca.
0.6–0.8 mm long (Fig. 41A), as well as small and ir regu larly cut
si li ceous plates.
Re marks: The fea tures rec og nised in speci mens from Po land
fully cor re spond to the di ag no sis of P. an ti qua. This is a poly mor -
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Fig. 41. A–F – Casts of desmas are ob served in phosphatized spec i mens from the greensand; Nasi³ów, Up per Maastrichtian; A –
Phyllodermia antiqua Schrammen 1910; sin gle phyllotriaen and frag ments of tetraclones (UL XX 2/38); B–C – Seliscothon sp.;
rhizoclones dis trib uted in ra dial fil a ments and de tail of skel e ton (UL XX 2/58); D – Colossolacis plicata Schrammen 1910; sin gle
tetraclone (UL XX 2/45); E – Pachycothon giganteum (Roemer); heloclones; casts af ter dis solved spicules partly filled with non–trans par -
ent min er als (UL XX 2/34); F – Verruculina miliaris (Reuss); choansosomal skel e ton – rhizoclones dis trib uted in tan gled fil a ments (UL
XX 2/52)



phic spe cies. Due to the de vel op ment of the ex ha la tion sys tem, the
ana lysed ma te rial is closer to speci mens from Ger many (Schram -
men, 1901, 1910). Wag ner (1963) de scribed two speci mens as P.
an ti qua, how ever their skele ton com prises only small di cho tri ae -
nes and the phyl lo tri ae nes are miss ing. This ex cludes these speci -
mens from the ge nus Phyl lo der mia.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (up per most
Maas trichtian); north- western Ger many (Lower and Up per Cam -
panian); France (San to nian); Pyren ées (Cam panian); The Neth er -
lands (in a form of er rat ics).

Ge nus Ragadinia Zittel 1878
Type spe cies: Cupulospongia rimosa Roemer 1864

Ragadinia rimosa (Roemer 1864)

*1864. Cu pu lo spongia ri mosa nov. sp.: Roe mer, p. 51, pl. 17, figs
8a-d.

1878. Ra gadinia ri mosa Roe mer: Zit tel, p. 152, pl. 10, figs 4a-f.
1883. Ra gadinia ri mosa Roe mer: Hinde, p. 82.
1884. Ra gadinia ri mosa Roe mer: Poèta, p. 41, pl. 2, fig. 14.
1910. Ragadinia rimosa Roemer: Schrammen, p. 100, text-pl. 5,

fig. 3; pl. 8, figs 6, 7; pl. 7, fig. 4; pl. 10, fig. 5.
1926. Ra gadinia ri mosa Roe mer: Mo ret, p. 185.
v1933. Ra gadinia ri mosa Roe mer: Bieda, p. 18.
1960. Ra gadinia ri mosa (Roe mer): Defretin- Lefranc, p. 113,

text- fig. 35; pl. 19, fig. 1.
1963. Ra gadinia ri mosa (Roe mer): Wag ner, p. 190, text- fig. 6d.
v1966. Ra gadinia ri mosa (Roe mer): Hur ce wicz, p. 63, text- fig. 16;

pl. 13, figs 1a-b.
1974. Ra gadinia ri mosa (Roe mer): Ul brich, p. 26.
non v1980. Ra gadinia ri mosa (Roe mer): Ma³ecki, p. 424, pl. 12,

figs 2a-b [=Poly ope sia an gus tata Schram men].
2002. Ra gadinia ri mosa (Roe mer): Pis era, fig. 20a.

Ma te rial and pres er va tion: One speci men from green sand from
Nasi³ów. Sur face of speci men is in some places strongly dam aged. 
Spic ules dis solved. Only casts of cho ano so mal spic ules are visi -
ble.
Com para tive ma te rial: Col lec tions UL II and A- 1-1.
De scrip tion: Sponge in the shape of an asym met ric leaf, with one
mar gin strongly bent in wards. Height of speci men 50 mm, width,
in up per part 30 mm. Wall thick ness ca. 10 mm. On ex ter nal sur -
face fur rows run ning ra di ally from base onto bent up per mar gin.
Fur rows ca. 1–1.5 mm wide, at a dis tance of ca. 2–3 mm. Round
ca nal open ings, 0.6–0.7 mm in di ame ter on fur row bot tom. On in -
ter nal sur face, ca nal open ings slightly larger, grouped in the bot -
tom of small (2–3 mm), cup- shaped de pres sions. Be tween them
oc cur short, lon gi tu di nal ridges and fur rows, ly ing in a pat tern dif -
fi cult to rec og nize due to poor pres er va tion. Epirhy ses in visi ble
within wall. Aporhy ses ir regu larly branch ing. Cho ano so mal skele -
ton com pris ing tet ra clones. Their casts in di cate that they were
largely cov ered by tu ber cles. Clones av er agely 0.25–0.35 mm
long. Clone ter mi na tions strongly branch ing, fus ing to form a
fine- mesh net work with ir regu lar nodes.
Re marks: The de scribed speci men, in re la tion to the known rep re -
sen ta tives of this spe cies from the Cam panian of Po land, is char ac -
ter ised by con sid era bly wide fur rows on the ex ter nal side, like in
speci mens of Schram men (1910). The speci men in cluded by
Ma³ecki (1980) to R. ri mosa rep re sents in fact the spe cies Poly -
ope sia an gus tata Schram men, 1902. Its skele ton is not pre served,
how ever casts of hex actines are visi ble in some cases.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (up per most
Maas trichtian), Koniecpol, Miechów and Kraków area (Lower and 
Up per Cam panian); Czech Re pub lic (Ce no ma nian); France (Ce -
no ma nian and Senonian); north- western Ger many (Lower and Up -
per Cam panian); Eng land (Senonian).

Fam ily PLIN THOSEL LI DAE Schram men 1910
Ge nus Plin thosella Zit tel 1878

Type spe cies: Plin thosella squa mosa Zit tel 1878

Re marks: Ac cord ing to Zit tel (1878), the cho ano so mal des mas in
the type spe cies Plin thosella squa mosa are modi fied tet ra clones.
The ax ial ca nal in plates on der mal sur face was not ob served,
there fore, the plates are typi cally de scribed as acrepid ial. Ul brich
(1974) con sid ered them as dis co tri ae nes. Lévi (1991) stated that
the des mas in Plin thosella are er ro ne ously con sid ered as tet -
racrepid ial and he in cluded Plin thosel li dae to Di cra no cla dina Zit -
tel as syno nym of Neopel ti dae Sol las 1888. Ac cord ing to Pis era
(2000, 2002), it is in cor rect as the young des mas in a speci men of
Plin thosella magna Pis era 2000 dis play tet rac tine ge ome try, while 
des mas of Neopel ti dae are mono crepid ial.

Plinthosella squamosa Zittel 1878
[=Phinthosella Poèta 1884]

*1878. Plin thosella squa mosa nov. sp.: Zit tel p. 89, pl. 2, fig. 10; pl.
10, fig. 5.

1883. Plin thosella squa mosa Zit tel: Hinde, p. 85, pl. 20, fig. 2.
1884. Phin thosella squa mosa Zit tel: Poèta, p. 42.
1910. Plinthosella squamosa Zittel: Schrammen, p. 114, text-pl.

6, fig. 11; pl. 4, figs 7–9.
1926. Plin thosella squa mosa Zit tel: Mo ret, p. 202.
1961. Plin thosella squa mosa Zit tel: Nes tler, p. 23, pl. 3, figs 4–7;

pl. 4, figs 1–4.
v1966. Plin thosella squa mosa Zit tel: Hur ce wicz, p. 73.
?v1966. Plin thosella ele gans n. sp.: Hur ce wicz, pp. 73–75, text-

 fig. 21; pl. 13, fig. 2.
1974. Plin thosella squa mosa Zit tel: Ul brich, p. 31.
2002. Plin thosella squa mosa Zit tel: Pis era, fig. 19.

Ma te rial and pres er va tion: 5 speci mens (1 from Pio trawin, 1
from Dzi urków, 2 from Solec, 1 from K³udzie). All speci mens are
strongly fused with the sur round ing rock. Api cal part not pre -
served. Sin gu lar cho ano so mal and der mal spic ules pre served.
Spic ules casts well rec og nis able.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Ir regu larly spheri cal sponges, max. 35 mm in di ame -
ter. Spon go coel not de vel oped. Short ba sal pro cesses visi ble on
one speci men. Loose cho ano so mal skele ton com pris ing large tet -
ra clones with well de vel oped zy gomes. One clone is re duced to a
rounded tubercle- like pro cess. Re main ing clones are 0.35–0.45
mm long and 0.05–0.12 mm thick, cov ered by tu ber cles ly ing in a
regu lar ring- like pat tern. In cen tral part of des mas, where tu ber cles 
are larg est, the pat tern is ir regu lar. Sponge sur face cov ered by
plates over lap ping in an im bri cate pat tern. Plates with ir regu lar,
quad ran gu lar shape. Av er age length ca. 1 mm, the larg est reach up
to 2 mm. Both plate sur faces flat, or ex ter nal sur face slightly con -
vex due to slight thick en ing of plate in cen tral part. In ba sal parts,
plates ly ing in lay ers.
Re marks: The ana lyzed ma te rial re calls the know de scrip tions of
this char ac ter is tic spe cies. Hur ce wicz (1966) dis tin guished a new
spe cies P. ele gans, char ac ter ized by a “form of an in verted cone”.
The coni cal shape of the lower part of the sponges also should not
be con sid ered a di ag nos tic fea ture, as among the speci mens as -
signed by Hur ce wicz (1966) to P. squa mosa are forms with shapes 
simi lar to that of her spe cies P. ele gans. Ac cord ing to Hur ce wicz
(1966), der mal skele ton of P. ele gans in cluds “ver mi form”, elon -
gated cor ti cal me gas cleres. The pres ence of ver mi form des mas is
not con firmed herein. There fore these forms might proba bly rep re -
sent P. squa mosa.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam -
panian and Lower Maastrichtian) ,Wolbrom (Cenomanian),
Koniecpol area and Miechów area (Lower Cam panian); north-
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 western Ger many (Lower and Up per Cam panian); Rügen (Lower
Maas trichtian); Czech Re pub lic (Tu ro nian); south ern Eng land
(Senonian).

Or der MONALITHISTIDA Lagneau-HÀrenger 1962
Suborder RHIZOMORINA Zittel 1878

Fam ily SCLERITODERMATIDAE Sollas 1888

Ge nus Ver rucu lina Zit tel 1878
Type spe cies: Ma non mi crom mata Roe mer 1841

Re marks: Taxa pre vi ously in cor po rated in the ge nus Ver rucu lina
Zit tel were as signed by Schram men (1924, p. 90) to 7 gen era from
five fami lies. The tax on omy of this group still re mains an open is -
sue. In re la tion to some gen era, the di ag nos tic fea tures pointed out
by Schram men (1924) are ei ther in dis tinct or con tro ver sial. All
gen era dis tin guished by Schram men (1924) were con sid ered as
syno nyms of Ver rucu lina by Bri maud and Vachard (1986a). Reid
(2004) in cluded only Chon drio phy lum Schram men 1924 and Am -
phichon drium Schram men 1924 to Ver rucu lina Zit tel, the oth ers,
how ever were clas si fied as Am phi the lion Zit tel 1878.

Ver rucu lina tenuis (Roe mer 1841)
Figs 38 (H, I)

*1841. Ma non te nue nov. sp.: Roe mer, p. 3, pl. 1, fig. 7.
1845–1846. Ma non te nue Roe mer: Re uss, p. 78, pl. 20, fig. 2.
1864. Che nen do pora tenuis (Roe mer): Roe mer, p. 43, pl. 15, fig.

4.
1870. Che nen do pora tenuis (Roe mer): Roe mer, p. 301, pl. 31, figs 

6–8.
1883. Ver rucu lina pus tu losa  nov. sp.: Hinde, p. 39, pl. 3, figs 2,

2a.
?1884. Am phite lion te nue Roe mer: Poèta, pp. 23–24.
?1897. Am phite lion te nue Roe mer: Le on hard, p. 37.
1878. Che nen do pora tenuis (Roe mer): Quenstedt, p. 324, pl. 31,

figs 6–8.
1910. Verruculina tenuis (Roemer): Schrammen, p. 136.
1924. Chon drio phy lum te nue (Roe mer): Schram men, p. 126, pl. 3, 

fig. 13.
1926. Ver rucu lina tenuis (Roe mer): Mo ret, p. 83.
?v1933. Ver rucu lina cf. tenuis (Roe mer): Bieda, p. 8.
1962. Verruculina tenuis (Roemer): Lagneau-HÀrenger, p. 178,

text-pl. 29, fig. 1c.
1964. Ver rucu lina tenuis (Roe mer): Giers, p. 221.
v1968. Ver rucu lina tenuis (Roe mer): Hur ce wicz, p. 24, pl. 6, figs

1a-b.
v1968. Ver rucu lina se ria to pora (Roe mer): Hur ce wicz, p. 19, text-

 fig. 5; pl. 2, figs 1, 2; pl. 6, fig. 2.

1974. Ver rucu lina tenuis (Roe mer): Ul brich, p. 48, pl. 8, fig. 5; pl.
9, figs 1, 2; pl. 18, fig. 6.

Ma te rial and pres er va tion: 7 speci mens (6 from Pio trawin, 1
from Dzi urków). Strongly li mo ni tized speci mens with sin gle cho -
ano so mal des mas. Mor phol ogy of both sides well rec og niz able on
im prints.
Com para tive ma te rial: Col lec tions UL II and A- 1-1.
De scrip tion: Cup-, plate- or leaf- shaped sponges, most proba bly
with out stalk. Wall can be ad di tion ally folded, thus the shape of
some in di vidu als is ex tremely ir regu lar. Wall ca. 3–5 mm thick.
Larg est in di vid ual ca. 70 mm high. Ca nal open ings on ex ter nal
sur face situ ated in api cal part of small ver ru cae. Open ings ca.
0.2–0.3 mm in di ame ter, very densely spaced (150–300/cm2). Ver -
ru cae with open ings on in ter nal sur face are larger, 0.5–1 mm in di -
ame ter and ca. 0.5 mm high, dis trib uted ran domly on en tire
sur face, al though most densely in cen tral part; av er agely 12–18
ver ru cae/cm2. Cho ano so mal skele ton com pris ing wind ing lon gi tu -
di nal fi bres, ca. 0.5 mm wide, which at un even dis tances are con -
nected with one an other by trans verse fi bres. Fi bres com pris ing
small (0.2–0.3 mm long) strongly branch ing rhi zo clones with
spines (Fig. 38H, I). Spo radi cally slightly longer (ca. 0.3–0.5 mm), 
poorly branch ing, al most straight or arc- like rhi zo clones are also
pres ent.
Re marks: The Pol ish speci mens of V. tenuis are dis tin guished by
the rather small number of ca nal open ings on the ex ter nal sur face.
Their maxi mal number, 400–500/cm2, was noted in rep re sen ta -
tives of this spe cies from the Lower Cam panian of Ger many (Ul -
brich, 1974). The state of pres er va tion of the ana lyzed speci mens
does not al low trac ing the ca nali za tion within the wall. It seems,
how ever, that simi larly as in the case of V. mil ia ris (Re uss), the
open ings in the api cal part of ver ru cae on the in ter nal sur face, de -
scribed as “pos tica” (Hur ce wicz, 1966), rep re sent os cula. Speci -
mens as signed by Hur ce wicz (1966) to V. se ria to pora (Roe mer
1841) are also in cluded to the syn on ymy of V. tenuis. Ac cord ing to 
Hur ce wicz (1966), they dif fer from rep re sen ta tives of V. tenuis,
col lected in the same ex po sure, in the struc ture of “os tia” and wall
thick ness. How ever, the wall thick ness in both cases var ies be -
tween 3 and 5 mm. Speci mens as signed by Hur ce wicz (1966) to V. 
se ria to pora are also char ac ter ized by an ef faced sur face; there fore
their ver ru cae seem to be flat ter. To the larg est de gree the ver ru cae 
are dam aged in the pe riph eral part of sponge, due to which the
mar gin of some speci mens seems to be smooth and re sem bles that
of V. se ria to pora (see Mo ret, 1926). The rhi zo clones in speci mens
from the Miechów Ba sin are ca. 0.2 mm long. Only the larg est
reach 0.3 mm (Hur ce wicz, 1966, p. 20, text- fig. 5). These di men -
sions are typi cal of V. tenuis, whereas the des mas of V. se ria to pora
are av er agely 1.5 to 2 times larger. The lack of pre served spic ules
in speci mens from the vi cin ity of Kraków does not al low their uni -
vo cal as sign ment to V. tenuis.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam -
panian), Koniecpol and Kraków area (Lower Cam panian); Spain
(Ap tian); France (Senonian); north- western Ger many (Tu ro nian,
San to nian and Cam panian); Eng land (Senonian); ? Czech Re pub -
lic (Ce no ma nian).

Ver rucu lina mil ia ris (Re uss 1846)
Figs 38 (J, K), 41 (F)

*1845–1846. Ma non mili are nov. sp.: Re uss, p. 78, pl. 19, figs 10,
11.

1883. Ver rucu lina mil ia ris Re uss: Hinde, p. 39, pl. 3, figs 3, 3a.
1910. Verruculina miliaris Reuss: Schrammen, p. 139.
1924. Sporo do the lion dis si patum nov. sp.: Schram men, pp.

120–121, pl. 3, fig. 4.
1924. Sporo do the lion mili are Re uss: Schram men, p. 121.
1926. Ver rucu lina mil ia ris Re uss: Mo ret, p. 82.
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Fig. 42. Shape vari abil ity of Homalodora plana Schrammen
1910



?v1933. Ver rucu lina cf. mil ia ris (Re uss): Bieda, p. 9.
v1968. Ver rucu lina mil ia ris (Re uss): Hur ce wicz, p. 22, pl. 4, figs 1,

2 b; p. 17, fig. 5.

Ma te rial and pres er va tion: 13 speci mens (9 from Pio trawin, 4
frag ments from green sand from Nasi³ów). Speci mens de stroyed to 
a vari able de gree. Speci mens from opoka strongly li mo ni tized
with few cho ano so mal des mas pre served. Spic ules pre served as
casts in speci mens from glau co nitic sand stone.
Com para tive ma te rial: Col lec tions UL II and A- 1-1.
De scrip tion: Ear- or ir regu lar cup- shaped sponges, with rounded
mar gin. Mar gin straight, folded or sub di vided into smaller (up to
20 mm wide) rounded lobes. Wall 7–9 mm thick. Larg est speci -
men ca. 90 mm high and 120 mm wide. Ex ter nal sur face cov ered
by small ver ru cae, 0.5–0.6 mm in di ame ter, with ca nal open ings in 
api cal part. Ver ru cae densely spaced in short, arc- like or un du lat -
ing rows, sepa rated from each other at ca. 0.2–0.3 mm; 60–110
ver ru cae/cm2. Thin epirhy ses (0.2–0.4 mm) densely ly ing un der
der mal sur face in deeper part of wall con nected into a loose sys tem 
of an as to mos ing ca nals reach ing deeply into wall. On up per sur -
face, os cula oc cur in api cal part of crater- like ver ru cae, 1–2 mm in
di ame ter at base and 2–3 mm high. Os cula dis trib uted ir regu larly
on en tire sur face, at very vari able (3–7 mm) dis tances; av er agely
5–12 os cula/cm2. Aporhy ses slightly wider than epirhy ses, ca.
0.5–0.6 mm in di ame ter, spread ing out ra di ally from shal low cavi -
ties oc cur ring within ver ru cae and sub- dividing sev eral times un -
der the gas tral sur face. Cho ano so mal skele ton com pris ing poorly
branch ing rhi zo clones, 0.3–0.4 mm long and 0.025–0.040 mm
wide (Fig. 38J, K). Rhi zo clones to a vari able de gree cov ered by
cone- shaped or rounded spines. In most mas sive des mas, spines
short and slightly ta per ing. Rhi zo clones com pose ir regu larly con -
nected fi bres, ca. 0.4 mm wide (Fig. 41F).
Re marks: Ac cord ing to the data pre sented by Schram men (1910), 
the number of ver ru cae on the ex ter nal sur face in V. mil ia ris is
40–60/cm2. In di vidu als from the col lec tion of UL II and the
author’s col lec tions are char ac ter ized by more nu mer ous ver ru cae. 
The mor phol ogy of both sur faces in speci mens de scribed by Bieda 
(1933) as V. cf. mil ia ris (Re uss) is iden ti cal with the forms
analysed herein, there fore de spite the lack of well pre served spicu- 
les these speci mens are in cluded to this spe cies. The known speci -
mens of V. mil ia ris in di cate a vari able wall thick ness. At first
Schram men (1910) de ter mined it at 5 mm, but later (Schram men
1924) as signed the spe cies to thick- walled forms, that is hav ing a
wall ex ceed ing 6 mm in thick ness. Ac cord ing to Hinde (1883), the
wall is 5–8 mm thick. Speci mens from France (Mo ret, 1926) have
a simi lar thick ness to the speci mens from the author’s col lec tion,
ca. 8 mm. The thin nest wall (2–4 mm) was noted in speci mens
from the Miechów Ba sin (Bieda, 1933; Hurcewicz, 1968). Even
af ter tak ing into ac count the ef fect of com pac tion in re la tion to the
most thin- walled speci mens, dif fer ences in wall thick ness are
large and simi larly as in the case of V. tenuis (Re uss) this fea ture
can not be a taxo nomi cal fea ture on ge nus level as pro posed by
Schram men (1924). Speci mens from Eng land de scribed by Hinde
(1883) as V. mil ia ris (Re uss) were as signed by Schram men (1924)
to the type spe cies Sporo do the lion dis si patum nov. nom. of the
new ge nus Sporo do the lion. The di ag no sis of S. dis si patum
presented by Schram men (1924) lacks char ac ter is tic fea tures
enabling to dis tin guish it from V. mil ia ris [=Sporo do the lion mili -
are (Re uss) – Schram men (1924)]. Speci mens from the Czech
Republic [Am phite lion mili are Re uss sp. – Poèta (1884) and Ma -
non mili are Re uss – Friè (1869)], due to poor pres er va tion and
vague de scrip tion can not be included to Ver rucu lina mil ia ris
Reuss.

Oc cur rence: Po land – Mid dle Vistula River Val ley (Up per Cam-
panian and up per most Maastrichtian), Koniecpol and Kraków area 
(Lower Campanian); Ger many (Cenomanian and Turonian), Eng -
land (Senonian); France (Senonian).

Fam ily SELIS CO THONI DAE Schram men 1910
Ge nus Selis co thon Zit tel 1878

Type speci men: Spongia plana Phil lips 1835

Selis co thon sp.
Fig. 41 (B, C)

Ma te rial and pres er va tion: One frag ment from green sand from
Nasi³ów. Speci men phos pha tized with com pletely dis solved des -
mas. Well visi ble casts af ter cho ano so mal spic ules.
De scrip tion: The ana lyzed speci men is a flat frag ment, 35 mm
long. Wall 13 mm thick. Ca nal open ings not visi ble on ex ter nal
sur face cov ered by lon gi tu di nal fur rows. In ter nal sur face dam -
aged, with poorly visi ble small (0.5–0.6 mm) ca nal open ings.
Epirhy ses straight, di rected obliquely down wards. Aporhy ses in -
visi ble. Skele ton com pris ing spiny rhi zo clones, 0.5–0.6 mm long.
Des mas loosely branch ing, straight or arc- shaped. Rhi zo clones
con nected in long and thin fi bres (about 0.25 mm), sepa rated from
one an other at 0.6–0.7 mm (Fig. 41B, C). Fi bres con nected with
each other at ir regu lar dis tances by trans verse rhi zo clones. Fi bres
on der mal side of wall run al most par al lel to sur face. Fi bres ly ing
above are slightly bent to wards gas tral sur face.
Re marks: Due to poor state of pres er va tion of the ana lyzed speci -
men its spe cies as sign ment is not pos si ble. The skele ton type and
di men sions of rhi zo clones are clos est to those of S. planum (Phil -
lips 1835). This spe cies is com mon in the Up per Cre ta ceous and
known from the Cam panian of Po land.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (up per most
Maas trichtian).

Or der MEGA LITHIS TIDA Reid 2004
Sub or der HE LO MORINA Schram men 1924

Re marks: Ac cord ing to Reid (1968c), he lo clones are ho molo gous 
with mega clones. There fore, Wie den mayer (1994) in cluded to the
sub or der Me gamorina Zit tel 1878 also the gen era as signed pre vi -
ously to the sub or der He lo morina Schram men 1910. Ac cord ing to
Reid (2004), dis tin guish ing the two sub or ders is jus ti fied, as he lo -
clones are barely lithis tid in char ac ter than mega clones.

Sub or der ME GAMORINA Zit tel 1878
Fam ily PLERO MA TI DAE Sol las 1888
Ge nus Ho malo dora Schram men, 1910

Type spe cies: Spongia ra mosa Man tell 1822

Ho malo dora plana Schrammen 1910
Figs 38 (M, N), 42, 43 (A)

*1910. Homalodora plana nov. sp.: Schrammen, p. 59, pl. 17, figs
3, 4.

1924. Ho malo dora plana Schram men: Schram men, p. 159, pl. 6,
fig. 9.

v1966. Ho malo dora plana Schram men: Hur ce wicz, p. 93, text- fig.
28; pl. 14, figs 1–5.

1974. Ho malo dora plana Schram men: Ul brich, pp. 35–36, pl. 4,
fig. 5; pl. 19, fig. 4.

Ma te rial and pres er va tion: 25 speci mens (1 from Ciszyca
Górna, 22 from Pio trawin, 1 from Solec, 1 from K³udzie). Speci -
mens are crushed and in com plete. Cho ano so mal skele ton poorly
pre served, der mal skele ton lack ing.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Strongly flat tened sponges, shovel- shaped, 45 mm
wide and up to 120 mm long (Fig. 42). In most cases, with straight
up per mar gin and tri an gu lar or rec tan gu lar out line. Rarely mar gin
is con vex, with rounded and nar rower tip. In some cases, up per
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part of body di vided into 2 lobes of un even width; their length may 
also dif fer (Fig. 43A). Down wards body pass ing gradu ally into
long stalk, round in cross- section. Ca nal open ings with very vari -
able di ame ter (0.5–1.1 mm) ran domly dis trib uted on sur face; av er -
agely ca. 90–100 open ings per 1 cm2. In some cases, par ticu larly
in the lower part, much less open ings per unit of area (ca. 40).
Epirhy ses straight, di rected slightly di ago nally to sponge base.
Beam of par al lel aporhyses, 2–3 mm in di ame ter, pass ing through
en tire body in clud ing stalk. To wards the top, number of ca nals
gradu ally in creases. Their open ings are lo cated in api cal part of
sponge. In in di vidu als with straight up per mar gin, open ings dis -
trib uted along the en tire mar gin. Cho ano so mal skele ton com pris -
ing ir regu larly dis trib uted mega clones, 0.7–0.9 mm thick. Length
of mega clones 0.6–0.9 mm, width simi lar or slightly smaller
(0.5–0.7 mm). Strongly elon gated mega clones in stalk, reach ing
up to 1.2 mm, ly ing line arly (Fig. 38M, N). Lon gi tu di nally ori -
ented nu mer ous oxeas oc cur in skele tal bands be tween the
aporhyses, ca. 0.5–1 mm wide.
Re marks: In com pari son to the known rep re sen ta tives of this spe -
cies, also from the area of Po land, the de scribed in di vidu als have
much wider ca nals, par ticu larly the aporhyses, reach ing up to 3
mm. Typi cally in H. plana Schram men such ca nals do not ex ceed
1.5 mm in width.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam -
panian and Lower Maas trichtian), Koniecpol area (Lower Cam -
panian); north- western Ger many (Lower and Up per Cam panian).

Ho malo dora fi cus Schrammen 1910
Fig. 43 (B)

*1910. Homalodora nov. sp.: Schrammen, p. 60, pl. 17, fig. 2.
v1933. Do ry derma (Ho malo dora) fi cus Schram men: Bieda, p. 13,

pl. 1, figs 1, 2.
v1966. Ho malo dora fi cus Schram men: Hur ce wicz, p. 95, pl. 20,

figs 2a-b.
1966. Ho malo dora pu silla: Hur ce wicz, p. 95, pl. 17, figs 3a-b.
1974. Ho malo dora fi cus Schram men: Ul brich, p. 36, pl. 4, fig. 7.

Ma te rial and pres er va tion: One dam aged speci men and one
frag ment from Pio trawin. Sin gu lar cho ano so mal des mas pre served 
spo radi cally.
Com para tive ma te rial: Col lec tions UL II and A- 1-1.
De scrip tion: Fig- shaped sponges, 80 mm wide and ca. 95 mm

high (Fig. 43B). Trace of thin stalk visi ble at base. Sev eral lon gi tu -
di nal shal low fur rows of vari able length run from api cal part. Ca -
nal open ings dis trib uted ran domly on en tire sur face. Di men sions
very vari able, from 0.4 to 1.5 mm. Epirhy ses of simi lar di ame ter
di rected di ago nally down wards. Very wide aporhy ses (3–4 mm) in 
form of beam run ning through en tire length of sponge. In nar row -
ing up per most part of body neigh bour ing ca nals fuse, thus their
number de creases within api cal part. Fine mesh cho ano so mal
skele ton com pris ing small mega clones (0.5–0.8 mm long).
Re marks: Like in the case of H. plana Schram men, the ana lysed
speci mens of H. fi cus are dis tin guished by their par ticu larly wide
ca nals. In the known rep re sen ta tives of this spe cies, this width
does not ex ceed 2 mm (see data from syn on ymy). The in di vidu als
of H. fi cus from Ger many rep re sent also smaller forms, whereas
the speci mens from Po land are gen er ally larger, with the Vis tula
River Val ley speci mens be ing the larg est. The speci men as signed
by Hur ce wicz (1966) to H. pu silla Schrammen 1910 be longs also
to H. fi cus. The only speci men of H. pu silla de scribed by Schram -
men (1910, pp. 60–61, pl. 17, fig. 5) has a dis tinct de pres sion (ca. 5 
mm deep) in the api cal part with “pos tica” of simi lar di ame ter as
the “os tia” in its bot tom. The di men sions of exhalant and inhalant
ca nal open ings in the speci men de scribed by Hur ce wicz (1966) re -
veal a strong dis pro por tion, typi cal of Ho malo dora fi cus Schram-
men. The de pres sion in the api cal part is very shal low. The out line
of Hur ce wic z’s speci men is simi lar as in the speci men of Ho malo -
dora fi cus de scribed by Bieda (1933), as well as in some ex am ples
of this spe cies from the UL col lec tion.
Oc cur rence: Mid dle Vis tula River Val ley (Up per Cam panian);
Koniecpol area (Lower and Up per Cam panian); north- western
Ger many (Cam panian)

Fam ily CAR TER EL LI DAE Schram men1901
(= Iso raphinii dae Schram men 1924)

Ge nus Pachy co thon Schram men 1901
Type spe cies: Cu pu lo spongia gi gan tea Roe mer 1864

Pachy co thon gi gan teum (Roe mer 1864)
Figs 38 (L), 41 (E)

*1864. Cu pu lo spongia gi gan tea nov. sp.: Roe mer, p. 51, pl. 18,
fig. 1.
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Fig. 43. A – Homalodora plana Schrammen 1910; lat eral view; note lon gi tu di nal aporhyses in parts with de stroyed sur face; Piotrawin,
Up per Campanian (UL XX 7/89); B – Homalodora ficus Schrammen 1910; lat eral view; note lon gi tu di nal aporhyses in parts with de -
stroyed sur face; Piotrawin, Up per Campanian (UL XX 3/21); C – Verruculina tenuis (Roemer 1841); im print of lower sur face with frag -
ments of limonitized wall; Dziurków, Lower Maastrichtian (UL XX 8/121)



1901. Pachy co thon gi gan teum nov. sp.: Schram men, p. 12, pl. 3,
fig. 2; pl. 5, fig. 3.

1910. Pachycothon giganteum Roemer.: Schrammen, p. 130, text- 
pl. 8, fig. 3; pl. 17, fig. 6.

1926. Pachy co thon gi gan teum (Roe mer): Mo ret, p. 130, text- fig.
52; pl. 2, fig. 2; pl. 10, fig. 9.

v1933. Pachy co thon gi gan teum (Roe mer): Bieda, p. 16.
v1966. Pachy co thon gi gan teum (Roe mer): Hur ce wicz, p. 81, text-

 pl. 25; pl. 22, fig. 1.
1974. Pachy co thon gi gan teum (Roe mer): Ul brich, p. 50, pl. 9, fig.

3; pl. 18, fig. 2.

Ma te rial and pres er va tion: 4 speci mens (1 dam aged speci men
and 1 frag ment from Pio trawin, 2 frag ments from green sand from
Nasi³ów). Sur face of speci mens, par ticu larly of the in ter nal sur -
face is poorly pre served. Spo radi cally sin gu lar cho ano so mal des -
mas are pres ent. Spaces af ter spic ules are very well visi ble.
Com para tive ma te rial: Col lec tion UL II.
De scrip tion: Sponge in shape of wide and flat fun nel, over 200
mm in di ame ter. Pre served frag ment of stalk 70 mm long and 25
mm in di ame ter, with ir regu larly dis trib uted lon gi tu di nal fur rows.
Wall thick ness 12–15 mm. Ca nali za tion within skele ton not de vel -
oped. Cho ano so mal skele ton com pris ing he lo clones, 0.1–0.13 mm 
thick and 1.2–2.4 mm long (Figs 38L, 41E). He lo clones straight,
slightly arch- like bent or si nu soi dal. Sur face smooth or with small
and rare pro tru sions in cen tral part. Des mas with zy gomes on their
ter mi na tions in form of small de pres sions and pro tru sions. In
lower part of fun nel, heloclones more deli cate and cha oti cally dis -
trib uted, form ing a dense, ca. 1 mm thick cover. Des mas larger
within wall and most proba bly also on in ter nal sur face. Des mas
form ing net work with large (1–1.5 mm) meshes. Ra dial con cen tra -
tions of spic ules, com pris ing sev eral (2–8), more or less par al lel
he lo clones fuse in the net work nodes. Des mas line arly ar ranged
lon gi tu di nally within stalk.
Re marks: The ana lysed speci mens are iden ti cal as P. gi gan teum
(Roe mer). Hur ce wicz (1966) noted that in speci mens from the
Miechów Ba sin there are wind ing ca nals with di ame ters smaller
than the net work meshes. In both speci mens from the Cre ta ceous
of the Vis tula River Val ley, as well as in the ma te rial de scribed by
Hur ce wicz (1966) such ca nals are not visi ble.
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam -
panian–up per most Maas trichtian), Koniecpol and Kraków area
(Lower Cam panian); north- western Ger many (Tu ro nian, San to -
nian and Cam panian); France (Senonian).

 Or der and Sub or der IN CERTAE SE DIS
Ge nus Ophi raphid ites Car ter 1876

Type spe cies: Ophi raphid ites tor tuo sus Car ter 1876

Re marks: Schrammen (1910) as signed ge nus Ophiraphidites
Carter to a new fam ily Ophiraphididae, in cluded to Tetraxonia –
suborder un known. It was later dis tin guished into a sep a rate sub-
or der Ophirabdophora Schrammen 1924. The same ge nus was in -
cluded by Moret (1926) to the suborder Megamorina Zittel. In
turn, Lagneau-HÀrenger (1962) placed it among rep re sen ta tives of
the new fam ily Monaxophora, rep re sent ing the sub-or der Tetracti- 
nellida Marschall. De Laubenfels (1955) rec og nized the fam ily
Ophiraphidae Schrammen and in cluded it to the or der Choristida
Sollas 1888. Ac cord ing to Lévi (1991), the megascleres com po si -
tion in mod ern rep re sen ta tives of the ge nus Ophiraphidites in di -
cates their close con nec tion with the fam ily Pachastrellidae Carter
1875, in cluded to the non-lithistid Demospongia. Acording to
Reid (1968c), the ophirabds, heloclones and mega- clones are
homologue spicules and the fam ily Pachastrellidae Carter is the
an ces tral group for the or der Megamorina (Reid, 1970). Lévi
(1991) in di cated also the pres ence of Re cent forms with mega-

scleres tran si tional be tween Ophiraphidites Carter and Costifer
Wil son, which ac cord ing to him is a mod ern rep re sen ta tive of the
fam ily Isoraphiniidae Schrammen 1924, in cluded to the suborder
Megamorina. Reid (2004) in cluded sponges with ophirabds to the
fam ily Cephaloraphiditidae Reid 1968, or der un cer tain.

Ophi raphid ites in fun dibu li formis Schram men 1899

*1899. Ophi raphid ites in fun dibu li formis nov. sp.: Schram men, p.
5, pl. 1, fig. 1; pl. 2, fig. 6.

1910. Ophiraphidites infundibuliformis Schrammen: Schram-
men, p. 121, text-pl. 7, fig. 5; pl. 14, fig 7.

1926. Ophi raphid ites in fun dibu li formis Schram men: Mo ret, p.
133, text- fig. 53, pl. 2, fig. 3; pl. 10, figs 7, 13.

1974. Ophi raphid ites in fun dibu li formis Schram men: Ul brich, p.
49.

1984. Ophi raphid ites in fun dibu li formis Schram men: Mois sette et
al., p. 591, pl. 1, figs 4, 5; pl. 2, figs 1–3.

Ma te rial and pres er va tion: 2 poorly pre served frag ments from
Pio trawin. Spic ules com pletely dis solved. Casts af ter cho ano so -
mal spic ules very well visi ble.
De scrip tion: Cup- shaped sponges with thin stalk. Bet ter pre -
served part of sponge 60 mm high, stalk 6 mm long. Walls ca.
1.5–3 mm thick. Ex ter nal sur face with ran domly dis trib uted round
ca nal open ings, 0.5–1 mm in di ame ter, ca. 25–30/cm2. Ca nali za -
tion com pris ing straight ca nals, per pen dicu lar to wall. In lower
part of sponge, ca nals slightly di ago nal and longer. Ca nals visi ble
also in up per part of stalk. Due to poor pres er va tion it is im pos si ble 
to state if the ca nals run along the en tire stalk. Cho ano so mal skele -
ton com pris ing ophir abds, ca. 1.5–2.5 mm long and very thin 1–2
mm long oxeas. On cross- sections par al lel to cup sur face, the
ophir habds are dis trib uted densely, more or less con cen tri cally
around ca nals. In ex ter nal (pre served) parts of stalk, only oxeas are 
pres ent.
Re marks: Due to poor pres er va tion, der mal spic ules or their casts
were not ob served in the ana lyzed ma te rial. The di men sions of
ophir abds are slightly smaller than in speci mens from Ger many
(3.5 mm – Ul brich, 1974). They are sim i lar to speci mens from
France (Mo ret, 1926).
Oc cur rence: Po land – Mid dle Vis tula River Val ley (Up per Cam -
panian); north- western Ger many (Lower and Up per Cam panian);
France (Senonian, Eo cene); Al ge ria (Mio cene); north ern Caro lina
(Eo cene) – ac cord ing to Mois sette et al. (1984).

DIS TRI BU TION OF SPONGES
IN THE UP PER CAM PANIAN

AND MAAS TRICHTIAN DE POS ITS OF
THE MID DLE VIS TULA RIVER VAL LEY

The sponges ob served in the ex po sures are evenly dis -
trib uted in the par ticu lar beds. Lump- shaped sponges, as
well as some coni cal speci mens of small sizes or with out
stalk typi cally oc cur in life po si tion. Large cup- shaped
sponges in turn gen er ally lie on one side. These speci mens
may have slightly crushed stalks, how ever, no sponges
com pletely torn apart from the rhizoi dal pro cesses were ob -
served. The ra dial rhizoi dal pro cesses oc cur in the sedi ment
par al lel to bed ding. In ex cep tional cases, in some beds of
the Up per Cam panian opo kas from Piotrawin, the pres ence
of crushed frag ments of dif fer ent speci mens, ac cu mu lated
by cur rents has been noted. Like wise, thin sec tions from this 
ex po sure re veal also the pres ence of iso lated small skele tal
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frag ments of Hex acti no sida and Lychnis co sida. In the re -
main ing beds of opo kas and marls as well as in the lime -
stone cap ping the Cre ta ceous suc ces sion, the sponges do
not dis play any dam age apart from de for ma tions caused by
com pac tion.

The tax o nomic com po si tion in par tic u lar parts of the
suc ces sion is vari able (Figs 44–46). The sponge as sem blage 
from the old est part of the ana lysed suc ces sion, i.e. in Up per 
Campanian opokas (Ciszyca Kolonia, Ciszyca Górna,
Piotrawin) shows the high est tax o nomic di ver sity. It con -
tains 34 spe cies, in clud ing 14 Hexactinosida, 10 Lychni-
scosida and 10 lithistids. Nu mer ous are sponges of the spe -
cies Leptophragma murchisoni (Goldfuss) and Leptophra-
gma micropora Schrammen with wide cups on a short stalk
or with out stalk. Aphrocallistes cylindrodactylus Schram-
men, rep re sented mainly by forms with short branches, is
also com mon. Rhizopoterion cribrosus (Phillips), Rhizo-
poterion solidum Schrammen, Leiostracosia punctata
Schrammen, Leiostracosia robusta (Schrammen), Cyclo-
stigma acinosa (Schrammen), Cyclostigma meandrina
Schrammen, Wollemania araneosa Schrammen and Poly-
opesia leavis (Schrammen) are rather com mon. None of the
men tioned spe cies dom i nates over the oth ers. A char ac ter is -
tic spe cies, not oc cur ring higher in the suc ces sion is Coelo-
ptychium seebachi Zittel. Lithistids, de spite rel a tively high
spe cies di ver sity, are not abun dant. The most com mon are
Homalodora plana Schrammen, Verruculina milliaris
(Reuss) and Verruculina tenuis (Roemer). Only in the up -
per most Campanian sed i ments (the last 5–6 m of the suc ces -
sion) Callopegma acaule Zittel is com mon.

Many speci mens from the Up per Cam panian de pos its
have ad di tional ba sal pro cesses. They ap pear on the low er -
most branches in sponges of the ge nus Aph ro cal listes. In
rep re sen ta tives of Poly ope sia lea vis (Schram men), Callo-
pegma acaule Zit tel and Pachy co thon gi gan teum (Roe mer)
ba sal pro cesses oc cur in higher parts of the sponge, which
in di cates par tial bur ial dur ing the growth of the ani mal.

Opo kas of the Lower Maas trichtian (Dzi urków, Solec,
K³udzie) con tain 23 spe cies, in clud ing 11 Hex acti no sida, 7
Lychnis co sida and 5 lithis tids. Like in the Cam panian stra-
ta, there are no domi nat ing taxa. Rhizo po te rion cri bro sus
(Phillips), Aph ro cal listes cy lin dro dac ty lus Schram men,
Eurete for mo sum Reid, Leios tra co sia punc tata Schram men, 
Leios tra co sia ro busta (Schram men), as well as Leptophra-
gma mur chi soni (Gold fuss) and Lep to phragma mi cro pora
Schram men be long to nu mer ously rep re sented spe cies. Co-
mmon spe cies not noted in the higher part of the suc ces sion
is Rhizo po te rion soli dum Schram men. The Lower Maas -
trichtian de pos its are the old est strata in the suc ces sion in
which sin gle speci mens of Eubro chis cri bro sus (Reid) oc -
cur. Com pared to the Up per Cam panian de pos its, lithis tids
are much less com mon. The most nu mer ous are Aulax inia
sul cif era (Roe mer), Plin thosella squa mosa Zit tela and Ho -
malo dora plana Schram men.

Marls of the lower Up per Maas trichtian (Do bre, Pod-
górz, Mêæmierz) con tain only 12 spe cies of sponges (10
Hex acti no sida and 2 Lychnis co sida). How ever, this number 
is evi dently low ered due to the very small abun dance of spe- 
cimens col lected in all marl ex po sures. The most com monly 
ob served spe cies are Lep to phragma mur chi soni (Goldfuss), 
Lep to phragma mi cro pora Schram men and Rhizopoterion
cri bro sus (Phil lips). In the ana lysed suc ces sion of the Mid -
dle Vis tula River Val ley, these strata con tain Wollema nia
ara neosa Schram men for the last time, and Leios tra co sia
or thogo nio pora (Defretin- Lefranc) for the first time.
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Fig. 44. Oc cur rence of the se lected sponges spe cies in the Up per
Campanian and Maastrichtian de pos its from the Mid dle Vistula
River Val ley; rare spe cies, known only from sin gle ex am ples (less
than 5), were omit ted



In the lower part of the Up per Maas trichtian opo kas
(Kazimierz, Janow iec), sponges are very com mon. This in -
ter val con tains Aph ro cal listes vis tu lae Hur ce wicz, Cy clos -
tigma lo bata Schram men, Vario po ro spongia dar iae sp.
nov. and Spo ra doscina al cy noi des (Man tell). Rhizo po te rion 
cri bro sus (Phil lips), Leios tra co sia or thogo nio pora (Defre-
tin-Lefranc), Eurete for mo sum Reid and Pleu ros toma di-
chotoma (Schram men) be long to nu mer ously rep re sented
species. In com pari son with the lower part of the ana lysed
sec tion, Lep to phragma mur chi soni (Gold fuss) and Lepto-
phragma mi cro pora Schram men are less com mon, have
nar rower cone- shaped forms and more mas sive stalks than
in older strata. Lithis tids are rep re sented by only one, how -
ever rather abun dant spe cies Tu ro nia vari abilis Michelin.
A total of 18 spe cies, in clud ing 10 Hex acti no sida, 7 Lychni- 
scosida and 1 lithis tid has been noted from this in ter val. On
some sponges from the lower part of the Up per Maastrich-
tian opo kas there oc cur bryo zo ans from the ge nus Ony cho -
cella Ju lien (see Zie gler, 1964; Ma ryañska, 1969) and the
bi valve Di mio don nils soni (Ha ge nov) (see Je li nowska,
1985). These or gan isms typi cally oc cur on the in ter nal side
of wide cups and are partly over grown by the sponge skele -
ton.

In the up per part of the opo kas rep re sent ing the up per -
most Maas trichtian (Nasi³ów, Bo chot nica) the sponges are
ex tremely abun dant, and their number in creases to wards the 
top. The sponge fauna shows, how ever, a rather low taxo -
nomic di ver sity. A to tal of 14 spe cies, in clud ing 6 Hex acti -
no sida, 6 Lychnis co sida and 2 Tet ra cald ina have been
noted. The de creased taxo nomic di ver sity is con nected with
the ab sence of thin- walled spe cies such as Lep to phragma
mur chi soni (Gold fuss), Lep to phragma mi cro pora Schram -
men and Hapa lopegma me an drina Schram men. Rhizo po te -
rion cri bro sus (Phil lips) is clearly domi nant. Ad di tion ally,
Spo ra doscinia de cheni (Gold fuss), Aph ro call sites cy lin dro -
dac ty lus Schram men, Aph ro cal listes alveo lites (Roe mer),
Eubrochis cri bro sus (Reid), Pleu ros toma di chotoma
(Schrammen) and Eurete for mo sum Reid oc cur com monly.
The Tet ra cla dina, apart from the spe cies Tu ro nia vari abilis
Mich elin, are rep re sented by Phymatella bul bosa Zit tel.

In the up per most part of the Up per Maas trichtian opo -
kas, rep re sen ta tives of Ventriculitidae such as Rhizo po te -
rion cri bro sus (Phil lips), Leios tra co sia or thogo nio pora
(Defretin- Lefranc), Spo ra doscinia de cheni (Gold fuss) and
Spo ra doscinia al cy noi des (Mantell) typ i cally have nar -
rower cups in com pari son to speci mens from the lower part
of the suc ces sion. The skele ton is also more mas sive in
these forms, what is mani fested by more in ten sive de vel op -
ment of a sec on dary net work on the wall sur faces. A more
com pact form is ob served in speci mens rep re sent ing Pleu -
ros toma di chotoma (Schram men) and Aph ro cal listes cy lin -
dro dac ty lus Schram men.

The pres ence of nu mer ous phos pha tized frag ments of
sponges has been noted also in Da nian glau co nitic sand -
stones (Nasi³ów, Bo chot nica). A to tal of 26 sponge spe cies,
typi cal for the Up per Cre ta ceous as sem blages, has been rec -
og nized. Based on the analy sis of ma te rial fill ing the bod ily
pre served sponges two various- aged tapho nomi cal groups
of fos sils have been dis tin guished (Œwierczewska-G³adysz,
2000; Œwierczewska-G³adysz & Olszewska- Nejbert, 2006). 

The first older group of sponges lived dur ing sedi men ta -
tions of si li ceous chalk simi lar to the Maas trichtian de pos its
ex posed in Nasi³ów and Bo chot nica. It con tains all spe cies
known from the up per part of the Up per Maas trichtian and
one lithis tid spe cies – Phyl lo der mia an ti qua (Schram men).
These spe cies, apart of Aph ro cal listes vis tu lae Hur ce wicz,
Spo ra doscinia al cy noi des (Man tell) and Vario po ro spongia
dar iae sp. nov., also oc cur in the sec ond sponge group,
filled with opoka en riched in glau co nite. The sec ond
younger group con tains sponge spe cies which do not oc cur
in the Up per Maas trichtian opo kas. They in clude 3 spe cies
of Lychniscosida  i.e. Cyclostigma aci nosa (Schram men),
Cy clos tigma mae an drina Schram men and Brachio lithes cf.
cen tun cu lus (Schrammen) as well as 8 spe cies of lithistids
such as (Si pho nia tu bu losa (Roe mer), Colos sola cis pli cata
Schram men, Ra gadinia ri mosa (Roe mer), Jerea sp., Ac ro -
chor do nia ra mosa Schram men, Pachy co thon gi gan teum
(Roe mer), Ver rucu lina mil ia ris (Re uss) and Selis co thon sp.
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Fig. 45. Com po si tion of sponge as sem blages in the Up per
Campanian and Maastrichtian de pos its from the Mid dle Vistula
River Val ley

Fig. 46. Spe cies di ver sity changes of lithistid and hexactinnellid
sponges in the Up per Campanian and Maastrichtian de pos its from
the Mid dle Vistula River Val ley



COM PAR I SON OF THE STUD IED
SPONGE AS SEM BLAGE WITH OTHER
LATE CRE TA CEOUS SPONGE FAU NAS

Sponge spe cies oc cur ring in the Mid dle Vis tula River
sec tion are gen er ally typi cal for the sponge as sem blages
known from the up per stages of the Up per Cre ta ceous in
West ern Europe. Some of the ana lysed spe cies show a
wider stra tigraphic ex tent, in clud ing the lower stages of the
Up per Cre ta ceous, and in rare cases also some stages of the
Lower Cre ta ceous in Spain and France. Only Ophiraphidi-
tes in fun dibu li formis Schram men has been noted from
younger de pos its, which apart from the Up per Cre ta ceous
lo cali ties in Ger many and France has been found also in the
Palaeo gene and Neo gene of France, Al ge ria and north ern
Caro lina (vide Mois sette et al., 1984).

The de tailed rec og ni tion of the stra tigraphic and
palaeo geo graphic ranges of the stud ied spe cies poses prob -
lems linked with the rather small number of lo cali ties with
the Late Cre ta ceous sponge fauna, as well as im pre cise age
de ter mi na tions of some fos sils point ing to the Senonian.

All the lithistids spe cies de scribed in this pa per have
been also re cog nised in Ger many. They are par tic u larly
common in the Campanian of Lower Sax ony (Zittel, 1878;
Roemer, 1864; Griepenkerl, 1889; Schrammen, 1910,
1924) and the Sub-Hercynian Ba sin (Ulbrich, 1974). More -
over, Callopegma acaule Zittel and Aulaxinia sulcifera
(Roemer) have been noted from the Lower Maastrichtian
chalk de pos its from Rügen (Nes tler, 1961). Ten of the ana -
lysed spe cies oc cur in the Coniacian-Campanian rocks of
France (cf. Moret, 1926; HÀrenger, 1946; Lagneau-HÀren-
ger, 1951, 1962). Some of them have also been noted in the
Up per Cre ta ceous of Eng land (cf. Hinde, 1883; Oakley,
1937).

Like wise, most of the ana lysed spe cies rep re sent ing
Hexactinosida and Lychniscosida are char ac ter is tic for
sponge fauna of West ern Eu rope, par tic u larly from the car -
bon ate de pos its of the Campanian of north-west ern Ger -
many (Zittel, 1876, 1877; Goldfuss, 1826-33; Roemer,
1841, 1864; Schrammen, 1902, 1912; Ulbrich, 1974; Mehl,
1992) and Coniacian-Maastrichtian of Eng land (Smith,
1848; Hinde, 1883; Reid, 1957, 1959, 1961a, 1961b, 1962c, 
1968a). Spe cies known from these two ar eas in clude Rhizo-
poterion cribrosus (Phillips), Rhizopoterion solidum Schra-
mmen, Lepidospongia rugosa Schlüter and Leiostracosia
robusta (Schrammen). Some of them have been also de -
scribed from the Maastrichtian of Rügen (Nes tler, 1960)
and from the up per Up per Cre ta ceous of Ire land (Reid,
1968a) and France (Moret, 1926; Defretin-Lefranc, 1960;
Lagneau-HÀrenger, 1942, 1962).

Rare spe cies from the Up per Cre ta ceous of West ern
Europe, hith erto known only from sin gle speci mens, inclu-
de Leios tra co sia or thogo nio pora (Defretin- Lefranc) descri- 
bed from France, Hapa lopegma me an drina Schram men
from Lower Sax ony, and Eubro chis cri bro sus (Reid) from
Eng land. Till pres ent, rare speci mens of the spe cies Eurete
for mo sum Reid have been found only in Eng land. My in ves -
ti ga tions have shown that the re stricted palaeo geo graphic
dis tri bu tion of these spe cies has been caused by the in suf fi -

cient rec og ni tion of the sponge fauna from Cen tral and
East ern Europe.

Very few spe cies of Lychnis co sida and Hex acti no sida
have been de scribed from the Up per Cre ta ceous stages of
East ern Europe (Sin zov, 1871–72, 1878; Kravt sov, 1968;
Khmilevsky, 1974, 1977, 1978, 1979; Per vushov, 1992).
Fur ther more, most of them have been con sid ered to rep re -
sent new taxa, what would sug gest large fau nal dis tinct ness
of the east ern and south- eastern part of the Late Cre ta ceous
ba sin. From the rarely oc cur ring spe cies known also from
West ern Europe, the most com mon is Aph ro cal listes alveo -
lites (Roe mer), also found in the up per Up per Cre ta ceous of
Vol go grad re gion, Ulya novsk re gion, south ern Don bas and
west ern Po dilia (Khmilevsky, 1974). Aph ro cal listes cy lin -
dro dac ty lus Schram men, Lep to phragma mur chi soni (Gold -
fuss) and Pleu ros toma scy phus Poèta are also known from
the lat ter area (Khmilevsky, 1974; 1977). Moreo ver, the
Lviv Ba sin is the only re gion be sides Po land where Aph ro -
cal listes vis tu lae Hur ce wicz oc curs (Khmilevsky, 1974).

Analy sis of the com para tive col lec tion of sponges from
the Ukraine and Rus sia has en abled to point out within the
Late Cre ta ceous sponge fauna of East ern Europe also other
spe cies known from the Mid dle Vis tula River Val ley and
West ern Europe. In Don bas and north Ukraine, Pleu ros -
toma di chotoma (Schram men), Rhizo po te rion cri bro sus
(Phil lips) and Rhizo po te rion soli dum Schram men oc cur. In
the Cam panian and Maas trichtian of Don bas the pres ence of 
Lep to phragma mi cro pora Schram men, Eubro chis cri bro -
sus (Reid), Wol le ma nia ara neosa Schram men and Hapa -
lopegma me an drina Schram men has also been docu mented.

Lit era ture stud ies of ear lier sponges’ de scrip tions from
East ern Europe show that the cos mo poli tan spe cies Tre ma -
bo lites me gas toma (Roe mer) oc curs also within the phos -
pha tised speci mens from the San to nian in the vi cin ity of
Saratov. The nu mer ous oc cur rence of Leios tra co sia or -
thogo nio pora (Defretin- Lefranc) in Maas trichtian de pos its
points out the simi lari ties of sponge as sem blages of the
Ukraine and Mid dle Vis tula River Val ley. Due to the lack of 
data on the rep re sen ta tives of the lithis tids in the Cam panian 
and Maas trichtian of East ern Europe it is not pos si ble to
com pare the stud ied col lec tion with sponges from that area.

The wide palaeogeographic distribution of many spe-
cies indicates the good connection between particular parts
of the Central European Basin in the Late Cretaceous.
Undoubtedly, due to the rather central position of the stu-
died area in this basin, the occurring assemblage was tran-
sitional in character between the Campanian and Maa-
strichtian fauna of Western and Eastern Europe.

PALAEO ECO LOGI CAL
IN TER PRE TA TION OF THE STUDED

SPONGE AS SEM BLAGE

The sponge as sem blage from the Up per Cam panian and 
Maas trichtian strata of the Mid dle Vis tula River Val ley is
domi nated by rep re sen ta tives of the Hex acti no sida and
Lychnis co sida (Fig. 45). Changes in the taxo nomic com po -
si tion ob served in con secu tive strata of the sec tion are grad -
ual (Fig. 44), like in the case of other or gan isms, par ticu -
larly mol luscs (see Po¿aryski, 1938).
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The pat tern of taxo nomic dis tri bu tion of sponges in the
stud ied suc ces sion does not cor re spond to their evo lu tion.
This is in di cated by the fact that some spe cies ob served in
the Up per Cam panian opokas such as Cy clos tigma aci nosa
(Schrammen), Cy clos tigma mae an drina Schram men,
Pachy co thon gi gan teum (Roe mer), Ver rucu lina mil ia ris
(Reuss) ap pear once again in the suc ces sion among the
phos pha tized sponges re de pos it ing from the up per most
Maas trichtian sedi ments (Œwierczewska-G³adysz, 2000;
Œwierczewska-G³adysz & Olszewska- Nejbert, 2006). Cal-
lopegma acaule Zit tel, oc cur ring in the study area only in
Upper Cam panian strata, has also been noted from the
Lower Maas trichtian of Rügen (Nes tler, 1961).

The di ver sity of the Hex acti nel lida spe cies de creases in
younger strata (Fig. 46). How ever, such spe cies as Rhizo po -
te rion cri bro sus (Phil lips), Spo ra doscinia de cheni (Gold -
fuss), Aph ro cal listes cy lin dro dac ty lus Schram men, Aph ro -
cal listes alveo lites (Roe mer), Eurete for mo sum Reid and
Pleu ros toma di chotoma (Schram men) were still quite abun -
dant. These spe cies, ex cept Eurete for mo sum Reid, were
cos mo poli tan forms in the Cen tral Euro pean Ba sin (see sys -
tem atic de scrip tions) and they proba bly tol er ated a rela -
tively wide range of en vi ron mental pa rame ters. Moreo ver,
the present- day rep re sen ta tives of Aph ro cal listes Gray and
Eurete Sem per be long to forms ap pear ing also in shal lower
seas (Schulze, 1899; Ijima, 1927; Aus tin, 2003; Freese &
Wing, 2003), un fa vour able for most Re cent rep re sen ta tives
of the Hex acti no sida. There fore, it seems likely that the ob -
served changes in taxo nomic com po si tion of sponges is a
re sult of grad ual en vi ron mental changes and in the lat est
Cre ta ceous the con di tions were less fa vour able for hex acti -
nel lid sponges.

The growth of the Hex acti nel lida may be ham pered by
dif fer ent fac tors, such as higher sedi men ta tion rate, low nu -
tri ent con tent, in crease of tur bu lence, higher tem pera ture of
wa ter and ba sin shal low ing (Pis era, 1997; Kraut ter, 1997,
1998; Du arte et al., 2001; Bell & Bar nes, 2003).

The in creas ing con tent of glau co nite in the Up per
Maas trichtian opo kas (Po¿aryska, 1952) points to low sedi -
men ta tion rate by the end of the Cre ta ceous. This con di tion
was fa vour ing the de vel op ment of hex acti nel lid sponges
(Du arte et al., 2001; Leys et al. 2004). Moreo ver, most
proba bly low sedi men ta tion rate caused small sedi ment’s
con den sa tion and ac cu mu la tion of fos sils in the up per part
of the up per most Maas trichtian opo kas. Even if we as sume
that the number of speci mens in these de pos its is over es ti -
mated in com pari son to the lower part of the suc ces sion, it
re mains un ques tion able that by the end of the Maas trichtian
the con di tions had been fa vour able for the de vel op ment of
some of the men tioned sponge spe cies. Mod ern Hex acti nel -
lida are char ac ter ised by a very low growth rate (Leys &
Lau zon, 1998; Gutt et al., 2003). Large di men sions of rep -
re sen ta tives of some spe cies ob served among the ana lysed
sponges may in di cate that they de vel oped in very fa vour -
able con di tions and could reach a late in di vid ual age. In this
case, the stress caused by in suf fi cient nu tri ent sup ply should 
not be taken into ac count, be cause this fac tor would have in -
flu enced the en tire sponge popu la tion. The in crease of tur -
bu lence would also have been cata strophic for all spe cies of
the Hex acti nel lida, which are in di ca tor of low en ergy wa ter

en vi ron ments (Pis era, 1997; Kraut ter, 1997, 1998; Du arte et 
al., 2001; Bell & Bar nes, 2003). Sponges rep re sent ing this
group were well adapted to pas sive fil tra tion, and of ten have 
a thin wall cov er ing a large sur face (Kraut ter, 1998). This
mor phol ogy ex cludes their oc cur rence in high- energy en vi -
ron ments. It seems thus likely that de crease of spe cies
number in the suc ces sion re sulted from grad ual shal low ing
of the ba sin (see also Po¿aryski, 1960; Abdel- Gawad, 1986; 
Hak en berg & Œwidrowska, 2001). Its depth dur ing the
Cam panian and Maas trichtian re mains, how ever, an open
ques tion.

De pend ing on the es tab lished cri te rion, the depth of the
en tire Mid dle Euro pean Ba sin in the Late Cre ta ceous is es ti -
mated from sev eral tens to sev eral hun dreds of me ters (vide
Scholle, 1974; Han cock, 1975; Zijl stra, 1995). Based on the 
analy sis of de pos its, fauna and flora, and palaeo goe graphic
as sump tions, it is com monly ac cepted in the range of
100–600 m (Han cock, 1975) or be tween 50 m and 200–300
m (Scholle, 1974; Häkans son et al., 1974; Ken nedy & Gar -
ri son, 1975). Ba thymetric in ter pre ta tions of par ticu lar ba -
sins, apart from sedi men to logi cal data, are based on fos sils,
in clud ing sponges (see Defretin- Lefranc, 1960; Nes tler,
1961; Reid, 1962a, 1968b; Wag ner, 1963; Ul brich, 1974,
Gasse et al., 1991; Termier & Termier, 1981). The ap pli ca -
tion of fos sil sponges in de ter min ing ba sin ba thyme try
meets, how ever, many prob lems. The dis tri bu tion of
sponges is not only con trolled by ba thyme try but de pends
on many fac tors, usu ally re lated to each other. Be side the
pa rame ters men tioned ear lier, the de vel op ment of sponges
de pends also on the type of sub strate, avail able space, space
com pe ti tion, wa ter tem pera ture and chem is try and the re -
pro duc tion rate (Kraut ter, 1997, 1998; Bell & Bar nes,
2003). Moreo ver, sponge groups com mon in the Late Cre ta -
ceous, at pres ent show lower taxo nomic di ver sity, which re -
stricts the com pari son of the ana lysed fauna with mod ern
taxa. This par ticu larly ap plies to the Lychnis co sida, which
at pres ent are rep re sented only by two gen era (Mehl, 1992).
Rep re sen ta tives of this group are known solely from tropi -
cal seas; from depths down to about 500 m (see Bow er bank, 
1869; Ijima, 1927; Soest & Stentoft, 1988). Ac cord ing to
Defretin- Lefranc (1960), fos sil Lychnis co sida are typi cal
for deeper fa cies than the Hex acti no sida. This pat tern does
not find con fir ma tion in the case of fos sil sponge as sem -
blages from other ex po sures (Wag ner, 1963; Ul brich,
1974), in clud ing those from the Up per Cre ta ceous of the
Mid dle Vis tula Val ley. The pres ence of simi lar amount of
Lychnis co sida and Hex acti no sida (Fig. 45) in di cates simi lar 
eco logi cal re quire ments of these groups.

Most pres ent spe cies of the Hexactinosida oc cur gen er -
ally at 200–600 m (Schulze, 1887; Ijima, 1927; Schmidt,
1870; Vacelet, 1969; Mess ing et al., 1990; Conway, 2000;
Conway et al., 2000; Conway et al., 2001, Krautter et al.,
2001, Leys et al. 2004).). Some of them have been noted
also at large depths down to sev eral hun dreds of me ters
(Tabachnick, 1988). Spo rad i cally, i.e. near Bar ba dos (Soest
& Stentoft, 1988) as well as within the prodelta of the Fra ser 
River in Brit ish Co lum bia (Conway et al., 2004), these
sponges may con cen trate at shal lower depths, how ever not
shal lower than ca. 140–150 m. Very few taxa of the
Hexactinellida, among which the Hexactinosida are ex -
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tremely rare, live in shal low re gions of the Arc tic and Ant -
arc tic (Koltun, 1967, 1970). An ex tremely shal low-wa ter
(be low 20 m) oc cur rence of the Hexactinosida has been ob -
served near In do ne sia (Ijima, 1927). In turn, hexactinellid
sponges have been noted at 15–35 m, in some cases even at
5 m, in the fi ords of Brit ish Co lum bia (Aus tin, 2003, Leys et 
al. 2004). The de vel op ment of Hexactinellida in shal low
wa ters is pos si ble only in spe cific con di tions. Most prob a -
bly the key role is played here by the con tin u ous in flux of
wa ter from deeper parts of the ba sin (Aus tin, 2003). Only
some spe cies (see Reid, 1968b), in clud ing the rep re sen ta -
tives of Aphrocallistes Gray, Eurete Ijima and Eurete Sem -
per tol er ate small depths. It should be note, how ever, that
these sponges are noted mainly in deeper wa ters (Lévi &
Lévi, 1989; Templado et al., 1993; Krautter et al., 2001;
Conway et al., 2004) down to the abys sal zone (Schulze,
1887; Ijima, 1927; Okada, 1932; Launbenfels, 1932;
Koltun, 1967; Reiswig 2002). Gen er ally, the high est tax o -
nomic di ver sity of the Hexactinosida is just above 200 m
(Schulze, 1887; Ijima, 1927). Be low that, the num ber of
spe cies de creases, and at the depth above 80 m these
sponges oc cur only spo rad i cally.

Us ing sponges as ba thymetric in di ca tors, the depth of
the par ticu lar ba sins of West ern Europe dur ing the Late
Cre ta ceous most com monly os cil late be tween 100 and 350
m (Defretin- Lefranc, 1960; Nes tler, 1961; Reid, 1962a,
1968b; Wag ner, 1963; Ul brich, 1974; Gasse et al., 1991;
Termier & Termier, 1981). These val ues are rela tively high
for a shelf sea, but rather low in com pari son to the present-
 day oc cur rence of Hex acti no sida and Lychnis co sida. There -
fore, the pres ence of present- day Hex acti nel lida in the ba -
thyal and abys sal zones is some times con sid ered an ef fect of 
mi gra tion of these sponges from shal low to deeper zones of
sea (Nes tler, 1961). This hy pothe sis lacks, how ever, evi -
dence (Pis era, 1997). Both the mor phol ogy and life func -
tions of the Hex acti nel lida are adapted to deep- water con di -
tions (Ta bach nick, 1991). One of the main fac tors re strict -
ing the range of the Hex acti nel lida is the nour ish ing with
col loi dal nu tri ents (Re is wig, 1990), pre vail ing in the oligo -
trophic, deeper parts of the ba sin.

Based on the domi na tion of Hex acti no sida and
Lychnis co sida in the as sem blage, Reid (1968b) de ter mined
the depth of the Late Cre ta ceous sea in Eng land at 100–250
m. Due to sig nifi cant analo gies in the com po si tion of the
ana lysed fauna with as sem blages de scribed from Eng land
and Ire land (see Reid, 1968a) and the pres ence of nu mer ous
ben thic fauna in the Mid dle Vis tula River sec tion, typi cal of
a shelf ba sin, it is jus ti fied to nar row the depth of the ba sin
to val ues sug gested by Reid (1968b), ac cept ing the maxi mal 
sea depth for the Late Cam panian (200–250 m) and the
mini mal – for the lat est Maas trichtian (about 100 m). The
pro posed ba thymetric data are not in con sis tent with the pre-
ferences of lithis tids, which rep re sent a mar ginal group in
the ana lysed as sem blage. Present- day lithis tids live mainly
in shal lower zones (Sol las, 1888; Va ce let & Vas seur, 1977;
Lévi & Lévi, 1989; Soest, 1990; Ja Sim, 1990; Lévi, 1991);
they may, how ever, oc cur also in deeper con di tions (see Va -
ce let, 1969; van Soest & Stentoft, 1988; Lévi & Lévi, 1988;
Mess ing et al., 1990; Lévi, 1991; Kraut ter, 1997; Kelly
2000, 2002; Schlacher- Hoenlinger et al., 2005).

Due to scarce in for ma tion about sponge fauna from the
Up per Maas trichtian marls it is not clear what was the ba sin
depth dur ing their depo si tion. The mass oc cur rence of very
thin- walled spe cies of the ge nus Lep to phragma Zit tel in
these marls may be con nected with pe ri odi cal sea deep en ing 
at the be gin ning of the Late Maas trichtian (see Po¿aryski,
1960; Hak en berg & Œwidrowska, 2001).

Ob ser va tions of the ba sal ele ments of stud ied sponges
in di cate that they lived on soft ground. Most of Hex acti nel -
lida pos sess well- developed ba sal pro cesses, an chor ing the
sponges in silty sedi ment. The present- day rep re sen ta tives
of this group, al though pre fer ring clayey bot tom, but may
also oc cur on solid ground (Mess ing et al., 1990), es pe cially 
the rep re sen ta tives of Hex acti no sida (Ta bach nick, 1991).
Such ba si phy tal Hex acti no sida have been de scribed from
Cre ta ceous hard ground ho ri zons (Reid, 1962b). Among the
ana lysed sponges, an in crust ing ba sal plate has been ob -
served only in two spe cies (Eurete for mo sum Reid and Cy -
clos tigma lo bata Schram men), how ever, it is al ways at -
tached to skele tal frag ments of other sponges. Such type of
set tling is typi cal of ba si phy tal spe cies liv ing in ba sins with
silty bot tom (Kol tun, 1967; Ta bach nick, 1988; Con way et
al., 2000). The present- day rep re sen ta tives of lithis tids
colo nise mainly rocky sub strate (Va ce let & Vas seur, 1977;
Lévi, 1991; Mess ing et al., 1990). How ever, ba sal pro tru -
sions have been ob served in some spe cies of lithis tids oc -
cur ring in the suc ces sion, in clud ing rep re sen ta tives of Tu ro -
nia vari abilis Mich elin from the top most part of the Up per
Maas trichtian opo kas. Their shape re sem bles the rhizoi dal
pro cesses of the Hex acti nel lida and un doubt edly they
played the same role. This fact points to the ad ap ta tion of
these sponges to life on soft sedi ment.

DIS CUS SION

The pre sented in ter pre ta tion point ing to a grad ual sea
shal low ing by the end of the Cre ta ceous is con sis tent with
the con clu sions of Abdel- Gawad (1986), based on the
analy sis of gas tro pods and bi valves co- occurring with the
sponges. Ac cord ing to the author, the sug gested depth of
100–150 m (par ticu larly the higher value) for the in ter val
en com pass ing the Late Cam panian to the early Late Maas -
trichtian is ac cept able in terms of eco logi cal re quire ments of 
sponges. There is, how ever, a dis crep ancy in the es ti mated
depths of the ba sin at the end of the Cre ta ceous. The pres -
ence of di ver si fied Hex acti nel lida at an ex tremely low
number of lithis tid spe cies in the Up per Maas trichtian opo -
kas, is in con tra dic tion with the depths be tween 20 and 80 m 
sug gested by Abdel- Gawad (1986) for that in ter val. The
sponge as sem blage liv ing at such depths could con tain sin -
gle Hex acti nel lida; these, how ever, be longed rather to the
lithis tids, which is ob served not only in present- day sponge
as sem blages, but also in fos sil as sem blages from shallow-
 water fa cies of the Up per Cre ta ceous (Defretin- Lefranc,
1960; Wag ner, 1963; Reid, 1962a, 1962b; Ul brich, 1974).
Small depths (20–80 m) also do not find sedi men to logi cal
con fir ma tion. Opo kas are con sid ered in the Vis tula sec tion
to rep re sent sedi ments de pos ited in the deep est part of the
ba sin (Hak en berg & Œwidrowska, 2001). There are also no
crushed fos sils and traces of wave ac tion and storm wash -
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outs in beds of opoka from the up per most Maas trichtian.
The sponges are pre served in life po si tions or lie on one
side, with out signs of trans port. These fea tures dif fer the
Up per Maas trichtian opo kas of the Vis tula River sec tion
from the con tem po rary shallow- water fa cies from Den mark
and the Neth er lands (see Zijl stra, 1995; Mo le naar & Zijl -
stra, 1997). The sea bot tom dur ing the sedi men ta tion of the
opo kas must have been be low the storm wave base. The
mass oc cur rence Hex acti nel lida in di cates depths around
100 m, but not less than 80 m.

Ac cord ing to Abdel- Gawad (1986), the stage of maxi -
mum shal low ing of the ba sin (0–10 m) hap pened dur ing
sedi men ta tion of lime stone, end ing the Cre ta ceous suc ces -
sion in the study sec tion. The sug gested con di tions as sumed 
high tur bu lence, the nega tive in flu ence of which on the de -
vel op ment of Hex acti nel lida has al ready been dis cussed.
The pres er va tion state as well as the taxo nomic com po si tion 
of sponges in the lime stone is iden ti cal as in the un der ly ing
opo kas. The depo si tion of the Maas trichtian opo kas was ter -
mi nated by an ero sional stage, which caused the wash ing
out of the top most part of these de pos its. This is evi denced
by sponge speci mens filled with a de posit iden ti cal with the
Up per Maas trichtian opoka oc cur ring in the glau co nitic
sand stone (Œwierczewska-G³adysz, 2000; Œwierczewska-
G³adysz & Olszewska- Nejbert, 2006). Among speci mens
re de pos ited to the glau co nitic sand stone, there oc cur spon-
ges which can be linked with the en tirely re moved opoka
con tain ing a higher con tent of glau co nite. Most proba bly
this glau co nitic opoka cor re sponds to the ¯yrzyn Beds, the
young est Up per Cre ta ceous de pos its rec og nised in the
Lublin Ba sin (see Po¿aryska, 1965). The ¯yrzyn Beds are
com pletely eroded in the stud ied pro file (Han sen et al.
1989; Machal ski, 1998; Œwierczewska-G³adysz, 2000;
Œwierczewska-G³adysz & Olszewska- Nejbert, 2006).

The rec og ni tion of the ba thymetric con di tions dur ing
the sedi men ta tion of rich in glau co nite, car bon ate fa cies is
prob lem atic. The rather high number of lithis tid spe cies
may in di cate pro gress ing shal low ing. How ever, the pro por -
tions be tween the Hex acti nel lida and lithis tids, cru cial for
en vi ron ment in ter pre ta tion, are dif fi cult to de ter mine. Due
to com plete re moval of these beds it is not ap par ent if all
sponges co- occurred in the same ho ri zons or if they de vel -
oped through out the en tire sedi men ta tion of these de pos its.
Some analo gies in the taxo nomic com po si tion of the sponge 
as sem blages with the sponge fauna of the Up per Cam panian 
are also not clear. Be side the high taxo nomic vari abil ity un -
known from other in ter vals of the ana lysed suc ces sion, the
two as sem blages share four spe cies. The pres ence of Ver -
rucu lina mil ia ris (Re uss) and Pachy co thon gi gan teum
(Roe mer) is re stricted solely to these as sem blages, whereas
sin gle speci mens of Cy clos tigma aci nosa (Schram men) and
Cy clos tigma mae an drina Schram men have also been noted
in the Lower Maas trichtian. The ear lier dis cus sion points
out that the ba thyme try dur ing the de vel op ment of these as -
sem blages must have been dif fer ent. The only fea ture com -
mon for the two en vi ron ments is the pe ri odi cally more in -
tense ac tion of sea cur rents which could have been fa vour -
able for the de vel op ment of these sponge spe cies. Wa ter
cur rents are the im por tant fac tor in flu enc ing the re gional
dis tri bu tion of the present- day sponges (Kraut ter, 1998).

The pre sented data in di cate that changes in sponge as -
sem blages ob served in the suc ces sion of the Up per Cam -
panian and Maas trichtian strata were linked with grad ual
shal low ing of ba sin which is con sis tent with all- world re -
gres sion to wards the Cre ta ceous close (Han cock, 1975;
Han cock & Kauf man, 1979; Han cock, 1989). By the end of
the Maas trichtian and in the early Da nian, more in tense cur -
rent ac tion must have caused wash ing out of the top most
Cre ta ceous de pos its and sponge ex hu ma tion (Œwiercze-
wska-G³adysz, 2000; Œwierczewska-G³adysz & Olszewska- 
Nejbert, 2006). Shallow- water, high- energy con di tions in
the Da nian pre vented fur ther de vel op ment of hex acti nel lid
sponges. They were re placed by the lithis tids, what is evi -
denced by abun dant des mas in si wak de pos its (Po¿aryska,
1952).
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Streszc zenie

PÓZNOKREDOWE G¥BKI KRZEMIONKOWE
Z DOLINY ŒRODKOWEJ WIS£Y

(POLSKA CENTRALNA) I ICH ZNACZENIE
PALEOEKOLOGICZNE

Ewa Œwierczewska-G³adysz

W opokach i mar glach gór nego kam panu i mas trychtu w pro -
filu doliny œrod kowej Wis³y (Fig. 1, 2) g¹bki o szkiele cie krze-
mionkowym nale¿¹ do najlic zniej spo tykanych ska mienia³oœci.
W ska³ach tych wystêpuj¹ one masowo in situ, co jest rzad koœci¹
w przy padku g¹bek z gór nej kredy z obsz aru Pol ski. Jest to
równie¿ je dyny znany re jon wystêpow ania g¹bek póŸno mas trych -
ckich w Polsce.

Z³y stan zachow ania okazów, ty powy dla g¹bek z facji opok
gór nok re dowych spowo dowa³, ¿e w opra cow aniu taksonomicz-
nym zas tosowano ró¿no rodne, w tym tak¿e nowe w przy padku
g¹bek, me tody ba daw cze. W opi sach niek tórych okazów wyko-
rzystano se rie zdjêæ warstwowych, które wyk onano tech nik¹ rent -
ge nowskiej to mo grafii kom puterowej. Bu dowa szkie letów g¹bek
zosta³a, miêdzy in nymi, opra cow ana na pod stawie igie³ wy pre pa -
row anych przez nad trawi anie okazów s³abo stê¿o nym kwasem
fluor owo dor owym, jak równie¿ w opar ciu o ar aldy towe od lewy
pus tek po roz puszc zo nych ig³ach.

W czêœci sys te ma tyc znej, na pod stawie w³as nej kolek cji
licz¹cej oko³o 1750 okazów, opi sano 51 ga tunków, w tym 18 z po -
drzêdu Hex acti no sida (Fig. 3–17), 15 z po drzêdu Lychnis co sida
(Fig. 18–36) oraz 18 z gro mady Demo spon gea (Fig. 37–43).
Zapro pon ow ano dwa nowe ga tunki: Aph ro cal listes cali ci formis
sp. nov. (Fig. 15 A–C) oraz Vario po ro spongia dar iae sp. nov.
(Fig. 30 A–F, 31). Drugi z wymien io nych ga tunków zosta³ zali-
czony do nowego rodzaju Vario po ro spongia, który w³¹czono do
rodz iny Ven tricu li ti dae Smith. Prze prowad zono równie¿ re wizjê
tak sonomiczn¹ ar chi walnych kolek cji g¹bek (por. Hur ce wicz,
1966, 1968), po chodz¹cych z tych sa mych warstw pro filu gór nego 
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kam panu i mas trychtu doliny œrod kowej Wis³y. Spoœród 5 nowych 
ga tunków Hex acti no sida i Lychnis co sida zapro pon ow anych przez 
Hur ce wicz (1968) tylko je den ga tunek Aph ro cal listes vis tu lae
Hur ce wicz wy daje siê byæ nowym tak sonem. Po zosta³e 4 zosta³y
uznane za m³odsze syn onimy Aph ro cal listes cy lin dro da cy lus
Schram men i Rhizo po te rion cri bro sus (Phil lips). Kolejnych 8 ga -
tunków Hex acti nel lida opi sanych przez Hur ce wicz (1968) zali-
czono do 5 ga tunków, wœród których tylko je den, Aph ro cal listes
alveo lites (Roe mer), okaza³ siê zgodny z poprzed nim ozna-
czeniem.

W ba danym ze spole stwierd zono 27 ga tunków Hex acti nel -
lida, które nie by³y dot¹d no tow ane na terenie Pol ski. Wszyst kie
wyró¿n ione ga tunki Lithis tida, za wyj¹tkiem Colos sola cis pli cata
Schram men, by³y na to mi ast wczeœniej opi sane z kam panu oko lic
Kra kowa i Miechowa (por. Bieda, 1933; Hur ce wicz, 1966, 1968).
Z pro filu Wis³y znany by³ dot¹d tylko je den z nich, Tu ro nia varia-
bilis Mi chellin.

Ba da nia porówn aw cze kolek cji g¹bek z ter enu by³ego ZSRR
oraz dane z lit era tury poz woli³y na stwierdzenie 13 ga tunków
wspólnych dla ba danego ter enu i obsz aru wschod niej Eu ropy.
Wiêkszoœæ z nich zosta³a od no tow ana na terenie Ukrainy i Rosji
po raz pier wszy. Za wyj¹tkiem ga tunku Aph ro cal listes vis tu losa
Hur ce wicz, znanego wy³¹cznie z pro filu doliny œrod kowej Wis³y i

Ukrainy, po zosta³e wystêpuj¹ równie¿ w gór nej kredzie zachod -
niej Eu ropy. Jed nak¿e niek tóre z nich (Leios tra co sia or thogo nio -
pora (Defretin- Lefranc, Hapa lopegma me an drina Schram men,
Eubro chis cri bro sus (Reid)) w tej czêœci Eu ropy s¹ ga tunk ami
rzadkimi, znanymi je dynie na pod stawie po je dync zych eg zem -
plarzy.

Sze roki za siêg pa leo geo grafic zny powy¿szych ga tunków
wskazuje na do bre po³¹czenie poszc zególnych ak wenów europej-
skiego morza epik on tynen tal nego podczas póŸnej kredy. Z racji
cen tral nego po³o¿enia basenu lu bel skiego w tym zbior niku, sk³ad
ga tun kowy ba danego ze spo³u z pro filu œrod kowej Wis³y ma cha-
rakter przejœciowy miêdzy faun¹ g¹bkow¹ z osadów kredy za-
chodniej i wschod niej Eu ropy.

Stopn iowo malej¹ce ku górze ba danego pro filu zró¿nico-
wanie ga tun kowe Hex acti no sida i Lychnis co sida (Fig. 44) wska -
zuje na powolne sp³yce nie zbior nika, co jest zgodne z ogól noœwia -
tow¹ re gresj¹ u schy³ku kredy. Powszechna w ca³ym pro filu
dominacja ga tun kowa a tak¿e lic zebna przed stawi cieli Hex acti nel -
lida (Fig. 45, 46) poz wala przyj¹æ maksy maln¹ g³êbokoœæ zbior -
nika w póŸnym kam pa nie na oko³o 200–250 m. Mini malna
g³êbokoœæ zbior nika w cza sie se dy men tacji opok najwy¿szego
mas trychtu wy nosi³a oko³o 100 m.
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