
Annales Societatis Geologorum Poloniae (2010), vol. 80: 253–284.

HEX ACTI NEL LID SPONGES FROM THE SAN TO NIAN DE POS ITS
OF THE KRAKÓW AREA (SOUTH ERN PO LAND)

Ewa ŒWIERCZEWSKA-G£ADYSZ

In sti tute of Earth Sci ence, £ódŸ Uni ver sity, Na rutowicza 88, 90- 139 £ódŸ, Po land; e- mail: eswiercz@geo.uni.lodz.pl

Œwierczewska-G³adysz, E., 2010. Hex acti nel lid sponges from the San to nian de pos its of the Kraków area (South ern
Po land). An nales So cie ta tis Ge olo go rum Po lo niae, 80: 253– 284.

Ab stract: Hex acti nel lid sponges are ex tremely abun dant in the ba sal se quence of the San to nian of the Kraków
re gion. This is the only known area in Po land where San to nian de pos its with sponges are ex posed. The stud ied
sponges are re de pos ited and proba bly rep re sent a San to nian or/and Co nia cian as sem blage. They in hab ited a quiet,
deeper part of the epi con ti nen tal sea that cov ered the south ern part of Po land in Late Cre ta ceous times.

This pa per is a taxo nomic re vi sion of sponges col lected from this re gion by the late Prof. J. Ma³ecki. Based on
ex ist ing old col lec tions and newly col lected ma te rial com pris ing 1020 speci mens, 34 spe cies have been de scribed, 
in clud ing 14 be long ing to the Hex acti no sida and 20 to the Lychnis co sida.

All sponge spe cies oc cur ring in the San to nian suc ces sion of the Kraków area are also known from vari ous Late 
Cre ta ceous sponge as sem blages of Europe. Five spe cies de scribed, i.e. Eurete halli (Schram men), Le froyella
fa voi dea Schram men, Spi rolo phia tor tu osa (Roe mer), Coelop tychium lo ba tum Gold fuss, and Wol le man nia ara -
neosa Schram men have not been so far noted in pre- Campanian de pos its. The ex am ined as sem blage is par ticu larly 
simi lar to the sponge fauna from the Mid dle Co nia cian – Mid dle San to nian de pos its of Eng land and from the
Lower San to nian of Rus sia (Saratov area).
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IN TRO DUC TION

San to nian strata of the Kraków area con tain a par ticu -
larly rich as sem blage of phos pha tized mac ro fauna, domi -
nated by hex acti nel lid sponges. These sponges were col -
lected in two ex po sures at Korz kiew (Ma³ecki, 1980; Ku -
dre wicz, 1992; Ku dre wicz & Olszewska- Nejbert, 1997;
Œwierczewska-G³adysz, 1997), Zabierzów (Golonka & Raj- 
chel, 1972; Ja sion owski, 1995) and Mydl niki (Ja sion owski,
1995). Sponges were also docu mented in marly glau co nitic
lime stones of Wiel kanoc (Olszewska- Nejbert & Œwier-
czewska-G³adysz, 2008, 2009), where they were found for
the first time by D. Olszewska- Nejbert.

The oc cur rence of sponge fauna in all stud ied suc ces -
sions is re stricted to the low er most part of the San to nian
suc ces sion, where they are ac com pa nied by echi noids. The
phos pha ti za tion of fos sils sug gests their re de po si tion (Ma-
³ecki, 1980; Ku dre wicz, 1992; Ku dre wicz & Olszewska-
Nejbert, 1997; Œwierczewska-G³adysz, 1997; Olszewska-
 Nejbert & Œwierczewska-G³adysz, 2008, 2009). Due to lack 
of well docu mented auto chthonous fauna, the pre cise age of 
the de pos its with sponges is still a con tro versy and has been
con sid ered as Mid dle or Late San to nian (Ku dre wicz, 1992;
Wa laszc zyk, 1992) or even Early San to nian (Macha niec et
al., 2004; Macha niec & Zapa³owicz- Bilan, 2005). Pa lae on -
to logi cal de scrip tions have been sup plied only for sponges

from the Korz kiew “Above The Cas tle” ex po sure (Ma³ecki, 
1980). The taxo nomic po si tion of some speci mens from the
col lec tion of J. Ma³ecki was re vised ear lier in a pa per on
sponges from the Cam panian and Maas trichtian of the Mid -
dle Vis tula Val ley (Œwierczewska-G³adysz, 2006). In the
men tioned work, a taxo nomic re vi sion of all ar chi val col lec -
tions with the ad di tion of new ma te rial from both lo ca tions
at Korz kiew was pre sented. In the pres ent pa per de scribed
are also sponges from Zabierzów and Wiel kanoc, which un -
til now were only pre limi nar ily stud ied (Olszewska- Nejbert
& Œwierczewska-G³adysz, 2008).

GEO LOG I CAL SET TING

The study area is lo cated in the south ern part of the Pol -
ish Jura Chain (Fig. 1). In the Late Cre ta ceous, this re gion
con sti tuted the south ern pe riph ery of a large epi con ti nen tal
ba sin, which cov ered the area of Cen tral Po land fol low ing
the Albian–Cenomanian trans gres sion (Mar ci nowski, 1974; 
Mar ci nowski & Rad wañski, 1983, 1989; Jaskowiak-Schoe- 
neichowa & Krassowska, 1988; Leszc zyñski, 1997). In the
early Late Cre ta ceous, a sub ma rine swell started to form
(Marcinowski, 1974; Mar ci nowski & Rad wañski, 1983,
1989; Wa laszc zyk, 1992); this struc ture is re ferred to as the
Pol ish Jura Swell (Mar ci nowski & Rad wañski, 1983) or



Kraków Swell (Wa laszc zyk, 1992). In the Turonian-San-
tonian in ter val, the Kraków Swell was an ele va tion with a
NW- SW axis, lo cated be tween two deeper ba sins: the Mie-
chów ba sin (part of the Danish- Polish Trough) to the north-
 east and the Opole Trough (part of the circum- Sudetic ba -
sins) to the south- west. The Kraków Swell was sub di vided
into smaller in di vid ual blocks of vari able synsedimentary
up lift; there fore, the litho logi cal se quence in each part is di-
fferent (Mar ci nowski, 1974; Mar ci nowski & Radwañski,
1989; Wa laszc zyk, 1992). As con trasted with the ad join ing
ba sins, the area of the en tire swell is char ac ter ized by large
re duc tion of the sedi ment thick ness and the pres ence of nu -
mer ous stra tigraphic gaps cor re spond ing to dis con ti nu ity
surfaces, e.g., abra sion plat forms, hard ground and omis sion
sur faces, of ten with stro mato litic bands (Alexandrowicz,
1954; Golonka & Rajchel, 1972; Mar ci nowski & Szulczew- 
ski, 1972; Mar ci nowski, 1974; Mar ci nowski & Radwañski,
1983, 1989; Wa laszc zyk, 1992; Ja sion owski, 1995; Kra-
jewski et al., 2000; Olszewska-Nejbert, 2004; Brom ley et
al., 2009). The very low depo si tion rate with episodes of
non-de po si tion fa voured the phos pha ti za tion of stro mato -
lites and sponges (Ja sion owski, 1995; Olszewska- Nejbert,
2004; Olszewska- Nejbert & Œwierczewska-G³adysz, 2009).

In the Late San to nian, the up lift stopped and marly and
si li ceous marly chalk fa cies ap peared (Mar ci nowski, 1974;
Wa laszc zyk, 1992). This uni form fa cies was also com mon
in the Cam panian (e.g., Barc zyk, 1956; Bu kowy, 1956; Wa -
laszc zyk, 1992). Litho logi cal and fau nal changes in the Late 
San to nian and Cam panian point to the grad ual deep en ing of 
the ba sin (Mar ci nowski & Szulc zewski, 1972; Ku dre wicz
& Olszewska- Nejbert, 1997; Macha niec & Zapa³owicz-
 Bilan, 2005). In the end of the Cre ta ceous, the whole area
un der went emer sion and thor ough re build ing as a re sult of
La ra mide move ments (Mar ci nowski, 1974; Mar ci nowski & 
Rad wañski, 1989). In con se quence of post- Cretaceous ero -
sion, a sig nifi cant amount of Up per Cre ta ceous de pos its
were re moved from the ex am ined area. At pres ent, the San -
to nian ex po sures oc cur in a nar row, gen er ally NNW- SSW
strik ing zone.

STUD IED SEC TIONS

The out crop near Wiel kanoc vil lage is the north ern most 
ex po sure stud ied, lo cated 31 km from the cen tre of Kraków
city (Fig. 1B). The old est Up per Cre ta ceous de pos its are ex -
posed only in the south ern wall of the quarry where – simi -
larly as in other ex po sures – they cover the abra sion sur face
top ping Ox for dian lime stones (Mar ci nowski, 1974; Wa -
laszc zyk, 1992; Olszewska- Nejbert, 2005). The sec tions be -
gin with a thick com plex of vari ous lime stones (pe li tic,
sandy, or gan ode tri tal) rep re sent ing the up per Mid dle Tu ro -
nian and lower Up per Tu ro nian (Inoce ra mus la marcki and
Inoce ra mus per plexus Zones – Wa laszc zyk, 1992). A hard -
ground ho ri zon and thin dis con tinu ous phos phatic stroma-
tolites (Olszewska- Nejbert, 2004) sepa rate the Tu ro nian de -
pos its and the up per Lower Co nia cian lime stones (Crem -
noce ra mus cras sus cras sus/de formis de formis Zone – Wa -
laszc zyk, 1992). The up per part of the suc ces sion is pre -
served only in the north ern wall of the quarry (Fig. 2). It re -
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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 study area (af ter Kaziuk,
1978; mod i fied and sim pli fied)



veals marly and nodu lar or gan ode tri tal lime stones of the
Lower Co nia cian. In the up per part there oc cur two ho ri -
zons with rare and poorly pre served sponges (Olszewska-
 Nejbert & Œwierczewska-G³adysz, 2009). These are, so far,
the only pre- Santonian sedi ments of the Up per Cre ta ceous
in the re gion where hex acti nel lid sponges have been noted.
On a hard ground sur face de vel oped at the top of the lime -
stone, marly- glauconitic lime stones oc cur pass ing into
clayey marls of the Up per San to nian (Sphe noce ra mus pa -
too ten si formis Zone – Wa laszc zyk, 1992). Phos pha tized
sponges oc cur only in the low er most part of the San to nian.

In the Korzkiew re gion about 12 km north of Kraków
(Fig. 1B), Up per Cre ta ceous de pos its are rep re sented by
sandy con glom er ates and marly de pos its from the Up per
Albian to the Lower Campanian (Panow, 1934; Bukowy,

1956; Kudrewicz, 1992; Walaszczyk, 1992). In the Korz-
kiew “U Krzywdy” ex po sures (Fig. 1B), Mid dle Turonian
white marls rest on Cenomanian con glom er ates (Fig. 2).
The abra sion sur face trun cat ing the marls is cov ered with a
thin bed of green glauconitic marly clays with echinoids
(Kudrewicz, 1992; Kudrewicz & Olszewska-Nejbert,
1997). Kudrewicz (1992) at trib uted these clays to the Mid -
dle Santonian based on the pres ence of the bel em nites Acti-
nocamax verus Miller and Goniateuthis westfalica-granu-
lata (Stolley). Above the clays, there oc cur green glauco-
nitic marls with nu mer ous phosphatized sponges. They pass 
up wards grad u ally into lam i nated, grey ish-green marls with 
small frag ments of phosphatized sponges and fur ther into
white marls de void of phosphoritic con cre tions. The fora-
miniferal as sem blage from the lower part of the marly suc -
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Fig. 2. Lithostratigraphical col umns of stud ied sec tions; Wielkanoc sec tion af ter Olszewska-Nejbert & Œwierczewska-G³adysz (2009); 
Korzkiew “U Krzywdy” sec tion af ter Kudrewicz & Olszewska-Nejbert (1997); Korzkiew “Above the Cas tle” sec tion af ter Ma³ecki
(1980); Zabierzów sec tion af ter Krajewski et al., 2000; mod i fied and sim pli fied; stra tig ra phy af ter Walaszczyk (1992)



ces sion is typ i cal of the Gavelinella thalamanni Zone cor re -
spond ing to the Lower Santonian; how ever, con sid er ing the
strati graphic con den sa tion and/or redeposition of the fos -
sils, this dat ing is un cer tain (Machaniec & Zapa³owicz-Bi-
lan, 2005). The up per parts of the marly suc ces sion repre-
sent the Up per Santonian/Lower Campanian Bolivinoides
strigillatus Zone and the Lower Campanian Bolivinoides de-
coratus Zone (Machaniec & Zapa³owicz-Bilan, 2005). This
is in ac cor dance with the view of Walaszczyk (1992), who
also places the white marls amongst the Lower Campanian.

In the Korz kiew “Above the Cas tle” sec tion, the abra -
sion sur face de vel oped on the Ce no ma nian con glom er ate is
cov ered by glau co nitic marly clays (Fig. 2). Nu mer ous
sponges oc cur within these de pos its, ac com pa nied by echi -
noids, be lem nites and gas tro pods. Bu kowy (1956) de ter -
mined the age of these de pos its as San to nian based on the
pres ence of the be lem nites Actino ca max granu la tus (Blain -
ville) and Actino ca max ve rus Miller. The top of the clays is
un known, cut ero sion ally and cov ered by loess.

The aban doned quarry in Zabierzów is lo cated 12 km to 
the north- west from the cen tre of Kraków (Fig. 1B). The
Up per Cre ta ceous se quence starts with con densed Tu ro nian 
de pos its com posed of two su per im posed units. The units
cor re spond to the Myti loi des labia tus Zone of the Lower
Tu ro nian and the Inoce ra mus la marcki and Inoce ra mus
cos tel la tus Zones of the Middle- Upper Tu ro nian (Walasz-
czyk, 1992). Tu ro nian de pos its rest dis cor dantly on Ox for -
dian mas sive lime stones (Al ex androwicz, 1969; Golonka & 
Rajchel, 1972; Ja sion owski, 1995; Kra jewski et al., 2000;
Felisiak & Ma tysz kiewicz, 2001). Due to lat eral di ver sity of 
the litho logi cal units, strong frac tur ing of the rocks, ero sion, 
as well as de struc tion caused by ex ploi ta tion, the Cre ta -
ceous sec tions strongly dif fer among the dif fer ent parts of
the quarry (cf. Golonka & Rajchel, 1972; Ja sion owski,
1995; Kra jewski et al., 2000; Macha niec et al., 2004). The
sponges come from the east ern part of the up per ex po sure.
In the lower part of the sec tion are ex posed pe li tic lime -
stones (Kra jewski et al., 2000) of the Tu ro nian up per unit
(Fig. 2). Ac cord ing to Ja sion owski (1995), this part of the
quarry lacks the lower unit and the lime stones rest here di -
rectly on Ox for dian lime stones. Due to poor state of the ex -
po sure, the di rect con tact of these units is not visi ble. The
up per most part of the lime stones dis plays bio tur ba tion. The
top of the lime stone is cov ered by a thin bed of calcareous-
 phosphatic stro mato lite (Golonka & Rajchel, 1972; Ja sion -
owski, 1995; Kra jewski et al., 2000). Above, Up per San to -
nian green marls with glau co nite and phos pha tized sponges
oc cur. These de pos its ter mi nate the Cre ta ceous suc ces sion;
the Lower Cam panian marls and opo kas, ex ist ing in other
parts of the quarry, have been eroded here.

MA TE RIAL AND METH ODS OF STUDY

The stud ied ma te rial con sists of 1020 spec i mens (col -
lec tion UL XXI) that have been col lected at four ex po sures:
Wielkanoc – 149 spec i mens, Zabierzów – 44 spec i mens,
Korzkiew “Above the Cas tle” – 153 spec i mens, and Korz-
kiew “U Krzywdy” – 492 spec i mens. The col lec tion from
Mu seum ING PAN no. A-1-81 de scribed by J. Ma³ecki

(1980) was also stud ied. This col lec tion in cludes 182 spec i -
mens from the Korzkiew “Above the Cas tle” ex po sure.

All sponges are phosphatized but their state of pres er -
va tion strongly var ies (see Olszewska-Nejbert & Œwier-
czewska-G³adysz, 2009). All large spec i mens (above 10 cm 
in height) are bro ken and their real size is un known. Part of
the smaller spec i mens are com plete or only slightly dam -
aged. Oth ers are strongly crushed and their outer sur face is
de stroyed. The sponge spongocoel is usu ally filled with
phosphatized ma te rial and their in ner sur face is usu ally only 
partly vis i ble or in vis i ble. There fore, in the case of sev eral
spe cies some fea tures of the mor phol ogy cannot be exa-
mined.

The si li ceous skel e ton of the stud ied sponges is com -
pletely dis solved. Some voids af ter spicules are filled with
glauconite, goethite or cal cite. The skel e ton struc ture was
de ter mined on the ba sis of voids af ter spicules. The ob ser -
va tions were per formed on the sponge sur faces un der a bin -
oc u lar, as well as in thin sec tions in bright-field mi cros copy. 
Usu ally, the voids of spicules were most eas ily rec og nized
on the sur face of the spec i mens. In side the wall, the spicules 
voids are of ten vis i ble only lo cally due to diagenetic pro -
cesses. In this case, the skel e tal canalization is also undistin- 
guishable.

SYS TEM ATIC AC COUNT

Class HEXACTINELLIDA Schmidt 1870
Or der HEXACTINOSIDA Schrammen 1903

Fam ily Euretidae Zittel 1877b
Ge nus Wollemannia Schrammen 1912

Type spe cies: Wollemannia araneosa Schrammen 1912

Wollemannia araneosa Schrammen 1912
Figs 3A, 4

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

2006. Wollemannia araneosa Schrammen: Œwierczewska-
G³adysz, pp. 235–236, figs 4a, 5c-e, 6 (cum syn.).

Ma te rial: 7 spec i mens from Wielkanoc.
De scrip tion: Nar row con i cal or nearly cy lin dri cal sponges (Fig.
3A). Larg est frag ment about 40 mm high and 25 mm wide. Wall
thick ness 2–3 mm. Both sur faces with out ca nal open ings. Can a li -
za tion dictyorhysal. Dictyonal skel e ton very reg u lar with qua dran -
gu lar or rect an gu lar meshes, 0.3 mm × 0.3–0.4 mm in size. In
trans verse sec tion, skel e ton ir reg u lar, with qua dran gu lar or tri an -
gu lar meshes, 0.15–0.2 mm in size. On both sur faces sec ond ary
small hexactines form sin gle layer of dense net work with small
(av er agely 0.05 mm) qua dran gu lar or tri an gu lar meshes (Fig. 4).
Re marks: The ana lysed forms are iden ti cal with the spec i mens
from Ger many and Cen tral Po land. Ac cord ing to Reid (1968a), the 
spe cies Wollemannia laevis (Philips 1835) is com mon in the Co-
niacian and Santonian de pos its of Eng land and Ire land. It is pos si -
ble that W. araneosa is a youn ger syn onym of W. laevis, though
the ex ist ing data on the lat ter spe cies are in suf fi cient to con firm
this sup po si tion.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Campanian–Lower Maastrichtian); N Ger many (Up per
Campanian); E Ukraine (Lower Maastrichtian).
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Ge nus Eurete Sem per 1868
Type spe cies: Eurete simplicissimum Sem per 1868

Eurete halli (Schrammen 1912)
Figs 3B, 5A, D

1912. Farrea halli nov. sp.: Schrammen, pp. 210–211, pl. 28,
fig. 4; pl. 40, fig. 19; pl. 44, fig. 5; text-pl. 11, fig. 10.

1980. Farrea halli Schrammen: Ma³ecki, pl. 2, fig. 2.

Ma te rial: 14 spec i mens from Korzkiew (in clud ing 1 from col lec -
tion ING PAN A-I-82 no. 14).
De scrip tion: Sponges in co lum nar or con i cal form, reach ing up to
90 mm (Fig. 3B). They are com posed of thin-walled (1 mm) tubes, 
10–13 mm in di am e ter. Di chot o mously di vided tubes are con -
nected with each other at a sim i lar dis tance of ca. 10 mm. Lo cally,
ad di tional small, short branches (3–6 mm in di am e ter, 2–3 mm
long) ap pear on the tubes. Dictyonal skel e ton reg u lar to wards the
dictyonal strands, with rect an gu lar or square meshes, 0.2–0.3 mm
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Fig. 3. Hexactinosida; A. Wollemannia araneosa Schrammen 1912; lat eral view; Wielkanoc (W7); B. Eurete halli (Schrammen 1912); 
lat eral view; Korzkiew (K289); C. Periphragella plicata Schrammen 1902; lat eral view; Korzkiew (K194); D, E. Verrucocoelia alpina
HÀrenger 1944; D – up per view; E – lat eral view; Korzkiew [ING PAN A-I-82/43 as Plocoscyphia fenestrata (Smith 1848)]; F.
Verrucocoelia tubulata (Smith 1848); lat eral view; Korzkiew (K178); G. Lefroyella favoidea Schrammen 1912; lat eral view; Korzkiew
[ING PAN A-I-82/54/2 as Toulminia catenifer (Smith 1848)]; H. Verrucocoelia sp.; lat eral view; Korzkiew (K304)



× 0.3–0.4 mm in size (Fig. 5A). In trans verse sec tion meshes are
smaller (ca. 0.2 mm), tri an gu lar or rhomboidal in shape (Fig. 5D).
Skel e ton on der mal sur face dense and ir reg u lar with small, round,
evenly dis trib uted open ings. Ca nals are lack ing.
Re marks: Ac cord ing to Reid (2004a), the spec i mens de scribed by 
Schrammen (1912) as the new spe cies Farrea halli have a eureto-
idal type of skel e ton (cf. Schrammen, 1912, text-pl. 11, fig. 10; pl.
44, fig. 5). This type of skel e ton has also been found in the
Korzkiew spec i men (Fig. 5D), which al lows to as sign it to the ge -
nus Eurete.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Campa-
nian).

Ge nus Periphragella Mar shall 1875
Type spe cies: Periphragella elisae Mar shall 1875

Re marks: Dis tin guish ing the ex tant gen era Periphragella Mar -
shall and the fos sil Verrucocoelia Éttalon 1859 is a mat ter of con -
tro versy (Reiswig & Wheeler, 2002). Ac cord ing to Reid (1969,
2004a), the ge nus Periphragella is rep re sented by euretid sponges
with an ax ial fun nel em a nat ing di vided and anastomosing lat eral
tubes.

Periphragella plicata Schrammen 1902
Figs 3C, 5B

*1902. Proeurete plicata Schrm. n. sp.: Schrammen, p. 22, pl. 1,
fig. 6.

1912. Periphragella plicata Schrammen: Schrammen, p. 214,
pl. 25, figs 3, 4; pl. 44, figs 1, 2; text-pl. 12, figs 2, 3.

v1980. Eurete raufii Schr.: Ma³ecki, pl. 3, fig. 1.
v1980. Periphragella johannae Schr.: Ma³ecki, pl. 2, fig. 3.
v1980. Plocoscyphia roemeri Leonhardt: Ma³ecki, pl. 9, fig. 4.
v1980. Plocoscyphia sp.: Ma³ecki, pl. 11, fig. 4.

Ma te rial: 142 spec i mens – 2 from Zabierzów, 7 from Wielkanoc
and 133 from Korzkiew (in clud ing 21 from col lec tion ING PAN
A-I-82 nos.: 13/1, 2; 5/1–4; 44; 49/1–14).
De scrip tion: Spher i cal, club-shaped or ir reg u lar sponges with a
nar row and twisted cen tral cav ity (Fig. 3C). Larg est spec i mens up
to 55 mm in di am e ter. They are com posed of di vid ing and anasto-
mosing thin-walled (1–1.2 mm) tubes, 5–8 mm in di am e ter. Free
end ings of tubes, 3–9 mm in height, with round ter mi nal open ing,
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Fig. 4. Hexactinosida; A, B. Wollemannia araneosa Schram-
men 1912; voids af ter sec ond ary net work on der mal sur face filled
with cal cite; Wielkanoc (W7)

Fig. 5. Dictyonal skel e ton of Hexactinosida; A, D. Eurete halli (Schrammen 1912); voids af ter the dictyonal skel e ton; A – lon gi tu di nal
sec tion of the wall; D – trans verse sec tion of the wall; Korzkiew (ING PAN A-I-82/14 as Farrea halli Schrammen 1912); B.
Periphragella plicata Schrammen 1902; trans verse sec tion of the tube wall; well vis i ble voids af ter hexactines pointed by ar row;
Korzkiew (ING PAN A-I-82/44 as Plocoscyphia roemeri Leonhardt 1897); C. Verrucocoelia tubulata (Smith 1848); voids af ter
hexactines filled with cal cite; Korzkiew [ING PAN A-I-82/60 as Bolidium capreoli (Roemer 1864)]; E, F. Lefroyella favoidea
Schrammen 1912; E – voids af ter reg u lar dictyonal skel e ton from cen tral part of the wall; F – voids af ter dictyonal skel e ton vis i ble in
trans verse sec tion; Korzkiew (K311)



of a di am e ter slightly smaller than the tube. Spo rad i cally the tubes
are blind. Dictyonal skel e ton rather reg u lar. Square meshes dom i -
nate, 0.25–0.3 mm in size. In trans verse sec tion the skel e ton is ir -
reg u lar with tri an gu lar meshes, ca. 0.1–0.15 mm in size. On both
sur faces oc curs ir reg u lar, dense net work with qua dran gu lar and
tri an gu lar meshes. Small open ings (0.4 mm) lo cally oc cur on der -
mal sur face. Ca nals not de vel oped.
Re marks: The ex am ined spec i mens are filled with phosphatized
sed i ment, of which a sig nif i cant amount of ten ad heres to the
sponge sur faces. As a re sult, the cen tral cav ity is vis i ble only in
some of the spec i mens. Ma³ecki (1980) re garded some spec i mens
as rep re sent ing the ge nus Plocoscyphia, de spite well-rec og niz able
hexactines (see Fig. 5B). Sponges de scribed by Ma³ecki (1980) as
Periphragella johannae (cf. Schrammen, 1912, p. 215, pl. 25, figs
5, 6) and Eurete raufii Schrammen (cf. Schrammen, 1912, p. 211,
pl. 28, figs 8, 9) are small frag ments of crushed spec i mens of the
dis cussed spe cies, in which the cen tral cav ity is not pre served.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Campa-
nian); Eng land (Turonian) af ter Reid (1968a).

Ge nus Verrucocoelia Éttalon 1859
Type spe cies: Scyphia verrucosa Goldfuss 1829

Re marks: Ac cord ing to Reid (1969), some Cre ta ceous spe cies at -
trib uted ear lier to Periphragella Mar shall, cor re spond to the ge nus 
Verrucocoelia. This ge nus is char ac ter ized by an ax ial tube or a
fun nel with hood-, nip ple- or fin ger-like lat eral out growths (Reid
1969, 2004a). Pervushov & Yanochkin (2001) and Pervushov
(2002) in cluded sponges with these fea tures to the ge nus Balantio- 
nella Schrammen 1902. These char ac ter is tics are to tally dif fer ent
from those in the type spe cies B. elegans Schrammen 1902, which
does not have an ax ial tube and has bag-like and leaf-like lat eral
branches (cf. Schrammen, 1902, p. 24, pl. 4, fig. 1a-c).

Verrucocoelia alpina HÀrenger 1944
Fig. 3D, E

*1944. Verrucocoelia alpina nov. sp.: HÀrenger, p. 84, figs 2a-d.
1962. Verrucocoelia alpina HÀrenger: Lagneau-HÀrenger, p.

79, pl. 1, fig. 10; text-pl. 12, figs 2a-d.
v1980. Plocoscyphia fenestrata (Smith): Ma³ecki, pl. 10, figs

7a, b.

Ma te rial: 2 spec i mens – 1 from Wielkanoc and 1 from Korzkiew
(col lec tion ING PAN A-I-82 no. 43).
De scrip tion: Sponge 32 mm in height, 34 mm in di am e ter, in the
shape of a cup with large spongocoel (Fig. 3D, E). Ter mi nal ap er -
ture of spongocoel ir reg u larly un du lat ing, ca. 20 mm in di am e ter.
Sim ple lat eral out growths thin-walled (1–1.3 mm) and very short
(ca. 5–6 mm). Av er age di am e ter 8–10 mm. Out growths end ing
with a wide, ter mi nal, round, oval or ir reg u lar osculum. Skel e ton
with out can a li za tion. Dictyonal skel e ton rather reg u lar, with
square or qua dran gu lar meshes, 0.3 mm in size. On der mal sur face
oc curs ir reg u lar net work with qua dran gu lar and tri an gu lar meshes. 
Beams of sur face hexactines strongly thick ened, there fore the
meshes are smaller (0.2–0.25 mm) and rounded. On gastral sur face 
the net work is also not very reg u lar but the hexactines are with out
thick ened beams.
Re marks: The main fea ture dis tin guish ing the de scribed spe cies
from other Cre ta ceous rep re sen ta tives of Verrucocoelia is the
shape of its out growths. In V. alpina they are very short and open.
The ana lysed spec i mens dif fer from the spec i mens from France in
a less rounded ter mi na tion of the out growths.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); France (Valanginian).

Verrucocoelia tubulata (Smith 1848)
Figs 3F, 5C

*1848. Brachiolites tubulatus: Smith, pp. 366–367, pl. 15, fig. 7.
1912. Periphragella sim plex nov. sp.: Schrammen, p. 215, pl.

25, figs 1, 2; text-pl. 12, fig. 4.
1926. Periphragella elongata nov. sp.: Moret, p. 223, pl. 24, fig.

8.
1962. Periphragella elongata Moret: Lagneau-HÀrenger, p. 84,

pl. 16, fig. 6; text-pl. 12, fig. 8.
v1980. Periphragella sim plex Schrammen: Ma³ecki, pl. 3, fig. 4.
v1980. Bolidium capreoli (Roemer): Ma³ecki, pl. 12, fig. 4.

Ma te rial: 31 spec i mens – 6 from Wielkanoc, 25 from Korzkiew
(in clud ing 7 from col lec tion ING PAN A-I-82 nos.: 16, 60, 49/
10–14).
De scrip tion: Con i cal or nearly cy lin dri cal sponges with deep
spongocoel and lat eral out growths, 6–9 mm in di am e ter and 6–12
mm long (Fig. 3F). Wall thick ness about 1–1.5 mm. Larg est spec i -
men is 65–70 mm high and 30–35 mm in di am e ter. Fin ger-like
out growths usu ally di rected down wards. Most of them ter mi nate
blindly or some times with a round osculum with a di am e ter
smaller than that of the out growths. Round pores (di am e ter about
0.2 mm) dis trib uted evenly on the der mal sur face of tubes. Dictyo- 
nal skel e ton with out can a li za tion, com pris ing large hexactines.
Skel e ton reg u lar, with rect an gu lar meshes, 0.3 mm × 0.4–0.5 mm
in size (Fig. 5C). On der mal sur face oc curs denser, ir reg u lar net -
work with tri an gu lar meshes (0.2 mm). Gastral sur face with out
sec ond ary net work.
Re marks: Based on the anal y sis of the ma te rial from Korzkiew
and lit er a ture data, the au thor agrees with Reid’s (1969) opin ion
that Periphragella sim plex Schrammen and Periphragella elon-
gata Moret are youn ger syn onyms of V. tubulata (Smith). Blind or
open fin ger-like out growths di rected usu ally down wards are char -
ac ter is tic of the spe cies. This fea ture is usu ally vis i ble in spec i -
mens from Rus sia de scribed by Pervushov (2002) as Balantionella 
fragilis Pervushov. The spec i men pre sented by Ma³ecki (1980, pl.
3, fig. 4) has out growths ap par ently di rected up wards. This is,
how ever, the re sult of il lus trat ing the sponge in versely to its
growth di rec tion. Prob a bly, also the in com plete spec i mens from
France, de scribed as P. elongata (see Lagneau-HÀrenger, 1962,
text-pl. 12, fig. 8a; pl. 16, fig. 6a) have been in cor rectly pre sented,
ac cord ing to the il lus tra tion; the sponges nar row up wards, while in 
P. sim plex the lon gest tubes ap pear in the up per part. Also a frag -
ment de scribed by Ma³ecki (1980) as Bolidium capreoli (Roemer
1864) – a rep re sen ta tive of lithistids – has been in cluded to the
spe cies V. tubulata, based on the struc ture of its skel e ton (see Fig.
5C) and mor pho log i cal form.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); France (Albian, Ceno- 
manian); N Ger many (Campanian); Eng land (Turonian) af ter Reid 
(1968a).

Verrucocoelia sp.
Fig. 3H

Ma te rial: 1 spec i men from Korzkiew.
De scrip tion: Con i cal sponge, 32 mm in height and 24 mm in di -
am e ter (Fig. 3H). Spongocoel with un du lat ing ap er tures. Short
out growths 4–6 mm in di am e ter, reach ing up to 5 mm in length.
They are ranged densely in 5 ver ti cal rows. In the up per part of the
sponge, the out growths are the larg est and have a less reg u lar dis -
tri bu tion. Rounded end ings of the out growths with ter mi nal oscu-
lum, 1–3 mm in di am e ter. On der mal sur face oc cur ir reg u larly dis -
trib uted round open ings, 0.6–0.7 mm in size. Dictyonal skel e ton
rather reg u lar, with square or rhomboidal meshes, 0.3 mm in size.
Skel e ton lacks can a li za tion. Ir reg u lar sec ond ary net work with
small (0.1–0.2 mm) tri an gu lar meshes cov ers the der mal sur face.
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Re marks: The de scribed spec i men dif fers from other Verruco-
coelia spec i mens in the reg u lar ar range ment of the outgrowths.
A similar ar range ment is vis i ble in the spec i men from the Maa-
strichtian of the Volga Re gion de scribed by Pervushov (2002) as a
new spe cies Balantionella nevejkensis, which most prob a bly be -
longs to Verrucocoelia. The spec i men from Korzkiew var ies from
the men tioned spe cies in the pres ence of 4 (in stead of 5) rows of
out growths. Be cause of poor pres er va tion it is im pos si ble to de -
cide whether these dif fer ences re flect intraspecific vari abil ity or
the spec i men from Po land be longs to a dif fer ent spe cies.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits).

Ge nus Lefroyella Thomson 1877
Type spe cies: Lefroyella decora Thomson 1877

Lefroyella favoidea Schrammen 1912
Figs 3G, 5E, F

*1912. Lefroyella favoidea nov. sp.: Schrammen, p. 216, pl. 28,
figs 10, 11; pl. 42, fig. 1; text-pl. 12, figs 8, 9.

v1980. Toulminia catenifer (Smith): Ma³ecki, p. 423, pl. 11,
fig. 5.

Ma te rial: 10 spec i mens – 1 from Wielkanoc and 9 from Korzkiew 
(in clud ing 4 from col lec tion ING PAN A-I-82 nos. 54/1–4).
De scrip tion: Fun nel-like sponges, reach ing 30 mm in height and
25 mm in di am e ter (Fig. 3G). Outer sur face with open lat eral out -
growths. Out growths thin-walled (ca. 1 mm), very short, about 2
mm in di am e ter. They are densely dis trib uted in lon gi tu di nal or
slightly di ag o nal rows. Sur face of the cen tral cav ity shows shal low 
lon gi tu di nal fur rows. Dictyonal skel e ton reg u lar with square
meshes, 0.2–0.25 mm in size (Fig. 5E). In trans verse sec tion
meshes are smaller, tri an gu lar or rhomboidal (Fig. 5F). On the

outer sur face the net work is less reg u lar. Skel e ton with out can a li -
za tion.
Re marks: Con sid er ing only the gen eral shape of the spec i mens,
Ma³ecki (1980) mis tak enly in cluded them to Toulminia catenifer
(Smith 1848), in which the skel e ton is com posed of lychniscs. Be -
cause the spec i mens are filled with sed i ment, fea tures of the gas-
tral sur face can be ob served only in trans verse sec tion, which
shows that the fur rows are less de vel oped than in the re cent spe -
cies of Lefroyella.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), N Ger many (Campa-
nian).

Fam ily Craticulariidae Rauff 1893
emended Reid 1963, 1964; emended Mehl 1992;

emended Pisera 1997
Ge nus Laocoetis Pomel 1872
[= Craticularia Zittel 1877b,

Paracraticularia Schrammen 1936,
Thyridium Laubenfels 1955, Laocaetis Mehl 1992]

Type spe cies: Laocoetis crassipes Pomel 1872

Re marks: Ac cord ing to the opin ion of Mehl (1992) and Pisera
(1997), the ge nus Craticularia Zittel is a ju nior syn onym of Lao-
coetis Pomel. In the opin ion of Reid (2004a), the ge nus Craticu-
laria is dis tin guished from the ge nus Laocoetis by the pres ence of
der mal stauractines, but their oc cur rence may be re lated to the
state of pres er va tion of the spec i mens.

Laocoetis fittoni (Mantell 1822)
Figs 6A, B, 7A, B

*1822. Millepora fittoni: Mantell, p. 106, pl. 15, fig. 10.
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Fig. 6. Hexactinosida; A, B. Laocoetis fittoni (Mantell 1822); A – lat eral view; Korzkiew (Ko40); B – branches at tached form ing fold;
Korzkiew [ING PAN A-I-82/8 as Strephinia convoluta (Hinde 1883)]; C. Laocoetis relicta (Schrammen 1912), lat eral view; Korzkiew
(K105); D. Laocoetis virgatula (Schrammen 1912); lat eral view; Korzkiew (Ko31); E. Leptophragma micropora Schrammen 1912; lat -
eral view; Wielkanoc (W1)



v1980. Paracraticularia fittoni (Mantell): Ma³ecki, pl. 1, fig. 1.
v1980. Paracraticularia subseriata (Roemer): Ma³ecki, pl. 1,

figs 2, 4; pl. 2, fig. 1.
v1980. Strephinia convoluta (Hinde): Ma³ecki, pl. 2, fig. 6.
v1980. Rhizopoterionopsis pruvosti Dfr-Lefr.: Ma³ecki, pl. 3,

fig. 3.
2006. Laocoetis fittoni (Mantell): Œwierczewska-G³adysz, p.

241, fig. 9i (cum syn.).

Ma te rial: 60 spec i mens – 1 from Zabierzów, 3 from Wielkanoc
and 56 from Korzkiew (in clud ing 14 from col lec tion ING PAN
A-I-82 nos.: 4/1–6, 5/1–5, 6, 8, 22).
De scrip tion: Ir reg u lar sponges com posed of tube-like branches
(Fig. 6A, B). Larg est spec i mens reach ing 70 mm in height, 80 mm
in di am e ter. Branches 12–20 mm in di am e ter, di vided di chot o -
mously two or three times. They are some times at tached to each
an other, form ing wind ing folds (Fig. 6B). On both sur faces oc cur
round or oval ca nal open ings, 1.2–1.5 mm in di am e ter. Ca nal
open ings on der mal sur face lo cally ir reg u lar. Ca nal open ings dis -
trib uted in reg u lar hor i zon tal and ver ti cal rows, 30–36/cm2. Ca nals 
straight, per pen dic u lar to wall (Fig. 7A). Dictyonal skel e ton reg u -
lar, with square meshes about 0.3 mm in size. In subdermal part
oc curs ir reg u lar net work with tri an gu lar or qua dran gu lar meshes
(Fig. 7B). Finely-po rous cor tex on both sur faces.
Re marks: Spec i mens as signed by Ma³ecki (1980) to Rhizopote-
rionopsis pruvosti Defretin-Lefranc 1960 bear voids of an ir reg u -
lar net work com pris ing hexactines (Fig. 7B). This ex cludes their
as sign ment to this spe cies, which is a rep re sen ta tive of the Lychni- 
scosida. In Korzkiew, apart from the spec i men with a shape typ i -
cal of L. fittoni, are pres ent rare forms, in which some branches are 
linked with each other once more; in con se quence the sponges at -
tain an ir reg u lar shape (cf. Hinde, 1883; Reid, 1964, p. 57). One of
such spec i mens has been as signed by Ma³ecki (1980) to Strephinia 
convoluta Hinde 1883. The gastral sur face of this spec i men is not
vis i ble; the trans verse sec tions of the branches, how ever, in di cate
that there are no lon gi tu di nal grooves char ac ter is tic of the ge nus
Strephinia. The men tioned spec i men has ca nal open ings dis trib -
uted in reg u lar hor i zon tal and ver ti cal rows (Fig. 6B), while the al -
ter nat ing dis tri bu tion of the ca nal open ings is a char ac ter is tic
fea ture of S. convoluta (cf. Hinde, 1883, pp. 96–97, pl. 23, figs 3,
3a, 3b). In the dis cussed spec i men, sim i larly as in other rep re sen ta -
tives of L. fittoni, this pat tern is slightly de formed usu ally in points 
of bi fur ca tion.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Campanian–Maastrichtian); France (Valanginian, Turo-
nian, Cenomanian); Czech Re pub lic (Up per Turonian); S France
(Campanian) af ter HÀrenger (1946); Spain (Aptian); N Ger many
(Cenomanian, Lower Campanian); Eng land (Aptian–Coniacian).

Laocoetis relicta (Schrammen 1912)
Figs 6C, 7D

*1912. Craticularia relicta nov. sp.: Schrammen, p. 233, pl. 31,
figs 4, 5; pl. 43, fig. 4; text-pl. 10, fig. 1.

1960. Craticularia relicta Schrammen: Defretin-Lefranc, p. 51,
pl. 1, figs 3, 10.

v1980. Craticularia relicta Schrammen: Ma³ecki, p. 413, pl. 1,
fig. 5.

v1980. Craticularia radicosa Poèta: Ma³ecki, pl. 1, fig. 3.
v1980. Sporadoscinia capax Hinde: Ma³ecki, pl. 6, fig. 7.

Ma te rial: 13 spec i mens from Korzkiew (in clud ing 8 from col lec -
tion ING PAN A-I-82 nos.: 1/1–3; 2; 26/7; 28/1, 2; 29/4).
De scrip tion: Wide con i cal or fun nel-shaped sponges (Fig. 6C),
reach ing 35 mm in height and 50 mm in di am e ter. Wall thick ness
4–7 mm. On both sur faces oc cur round or oval ca nal open ings,
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Fig. 7. Dictyonal skel e ton of Hexactinosida; A, B. Laocoetis
fittoni (Mantell 1822); A – trans verse sec tion of the wall show ing
diplorhysis (c); B – de tail of subdermal skel e ton; multiradiate
node pointed by ar row; Korzkiew (ING PAN A-I-82/22 as Rhizo-
poterionopsis pruvosti Dfr-Lefr. 1960); C, E. Laocoetis virgatula
(Schrammen 1912); C – voids af ter reg u lar dictyonal skel e ton in
lon gi tu di nal sec tion of the wall; Korzkiew (ING PAN A-I-82/23/1
as Lepidospongia rugosa Schlüter 1870); E – voids af ter sub-d
ermal skel e ton filled with goethite; D. Laocoetis relicta (Schram-
men 1912); voids af ter hexactines of dictyonal skel e ton; Korzkiew 
(ING PAN A-I-82/28/1 as Sporadoscinia capax Hinde 1883); F.
Leptophragma micropora Schrammen 1912; der mal sur face with
ca nal open ings and calcitized cor tex



reg u larly ar ranged in ver ti cal and hor i zon tal rows. On der mal sur -
face are pres ent ca nal open ings, 1.2–1.5 mm × 1.8–2.1 mm in di -
am e ter, sep a rated by lon gi tu di nal skel e tal bands, 1.2–1.5 mm
wide. Trans verse bands slightly nar row, 1–1.2 mm wide. On
gastral sur face oc cur ca nal open ings of sim i lar size and on both
sur faces the dis tri bu tion is av er agely 16–20 /cm2. Dictyonal skel e -
ton within wall is very reg u lar, with rect an gu lar and square
meshes, 0.2–0.35 mm in size (Fig. 7D). In ex ter nal parts oc curs
dense, ir reg u lar net work, with tri an gu lar or qua dran gu lar meshes.
Der mal sur face cov ered with thick cor tex. Cor tex poorly de vel -
oped on gastral sur face.
Re marks: The spe cies Laocoetis relicta (Schrammen) was un til
now known only as wall frag ments. The ma te rial from Korzkiew
al lows con firm ing the con i cal shape of these sponges as sug gested
by Defretin-Lefranc (1960). Some of the ex am ined spec i mens,
sim i larly as the spec i men from France, have a thin ner wall in com -
par i son to the type spec i men, in which the wall thick ness is 8 mm.
The typ i cal mor pho log i cal struc ture of the der mal sur face and the
skel e ton al lowed to in clude to L. relicta also some spec i mens
described by Ma³ecki (1980) as Craticularia radicosa Poèta (cf.
Poèta, 1883, pp. 12–13, pl. 1, fig. 4; text-fig. 1) and spec i mens
with a partly abraded der mal sur face, de scribed by that au thor as
Sporadoscinia capax Hinde 1883. Rep re sen ta tives of S. capax in
con trast to the ex am ined spec i mens have a skel e ton com posed of
lychniscs and ir reg u larly placed, trans versely elon gated ca nal
open ings (cf.  Hinde, 1883, pp. 116–117, pl. 26, figs 4, 4a, 4b).
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Campa-
nian); N France (Turonian); Eng land and Ire land (Coniacian–
Santonian) af ter Reid (1968a).

Laocoetis virgatula (Schrammen 1912)
Figs 6D, 7C, E

*1912. Craticularia virgatula nov. sp.: Schrammen, p. 234,
pl. 30, fig. 1; pl. 43, fig. 3; text-pl. 11, fig. 9.

1962. Craticularia virgatula Schrammen: Lagneau-HÀren-
ger, p. 49, pl. 2, figs 3, 8; text-pl. 7, fig. 5.

non v1968. Craticularia virgatula Schrammen: Hurcewicz, pp.
59–60, pl. 14, fig. 3. [= Pleurostoma dichotoma
Schrammen].

v1980. Craticularia virgatula Schrammen: Ma³ecki, p. 414,
pl. 1, fig. 6.

v1980. Lepidospongia rugosa Schlüter: Ma³ecki, p. 414, pl.
1, fig. 6.

Ma te rial: 31 spec i mens – 3 from Wielkanoc and 28 from Korz-
kiew (in clud ing 9 from col lec tion ING PAN A-I-82 nos.: 3/1–3,
23/1–6).
De scrip tion: Widely con i cal or fun nel-shaped sponges, reach ing
7 cm in height (Fig. 6D). Wall thick ness c. 2–3 mm. Der mal sur -
face with round or oval ca nal open ings, 1 mm × 1–1.5 mm in size.
Ca nal open ings dis trib uted in hor i zon tal and ver ti cal rows, typ i -
cally 36–42/cm2. Ca nal open ings sep a rated by lon gi tu di nal skel e -
tal bands, 0.7–0.9 mm wide. Trans verse bands nar rower, up to 0.3
mm. Sim i lar dis tri bu tion and size of ca nal open ings on the gastral
sur face. Dictyonal skel e ton within wall is very reg u lar, with rect -
an gu lar and square meshes, 0.2–0.3 mm in size (Fig. 7C). In ex ter -
nal parts oc curs a less reg u lar skel e ton, with smaller (0.1–0.2 mm), 
mainly tri an gu lar meshes (Fig. 7E). Both sur faces with thin cor tex.
Re marks: All fea tures of the ex am ined spec i mens fit the di ag no -
sis of Laocoetis virgatula (Schrammen). Al though its skel e ton is
com posed of hexactines (see Fig. 7C, E), the wid est spec i mens of
the spe cies have been de scribed as the lychniscosid Lepidospongia 
rugosa Schlüter 1870 by Ma³ecki (1980, pl. 1, fig. 6).
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian

sponges re de pos ited to Santonian de pos its); N Ger many (Campa-
nian); Spain (Aptian); France (Albian).

Ge nus Leptophragma Zittel 1877b
emended Reid 1963, 1964

Type spe cies: Scyphia murchisoni Goldfuss 1833

Leptophragma micropora Schrammen 1912
Figs 6E, 7F

?1883. Leptophragma fragilis Roemer: Hinde, p. 103.
*1912. Leptophragma micropora nov. sp.: Schrammen, pp. 237–

238, pl. 32, figs 4, 5; pl. 43, fig. 2; text-pl. 9, fig. 1.
v1980. Leptophragma micropora Schrammen: Ma³ecki, p. 414,

pl. 43, figs 5a, b.
?2002. Leptophragma micropora Schrammen: Pervushov, p.

139, Pl. 50, fig. 4.
2006. Leptophragma micropora Schrammen: Œwierczewska-

G³adysz, p. 240, figs 7c, d, 8a-c.

Ma te rial: 18 spec i mens – 1 from Zabierzów, 8 from Wielkanoc
and 9 from Korzkiew (in clud ing 3 from col lec tion ING PAN
A-I-82 nos.: 7, 34/1, 35/2).
De scrip tion: The stud ied frag ments sug gest cup-shaped sponges
(Fig. 6E). The larg est frag ment (lower part of cup) is 30 mm high
and 25 mm in di am e ter. Wall thick ness 1–2 mm. On der mal sur -
face the round ca nal open ings are 0.2–0.3 mm in size; 450 open -
ings/1 cm2 on the av er age. Ca nals open ings dis trib uted in ver ti cal
rows. Hor i zon tal rows are dis turbed. Skel e tal band be tween ca nal
open ings 0.2 mm wide. Gastral sur face in vis i ble. Dictyonal skel e -
ton ir reg u lar in subdermal part (Fig. 7F). Meshes tri an gu lar and
qua dran gu lar, av er agely 0.1–0.2 mm. On der mal sur face oc curs
dense net work with small rounded meshes.
Re marks: The stud ied spec i mens were in cluded to Leptophragma
micropora Schrammen based on the skel e ton struc ture, char ac ter -
is tic small size and pat terns of ca nal open ings on the der mal sur -
face.

Pervushov (2002) in cluded one spec i men from the lower San- 
tonian of Saratov to L. micropora. Based on the pre sented il lus tra -
tion and in com plete de scrip tion it is im pos si ble to de cide whether
the spec i men be longs to this spe cies.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Campanian–Up per Maastrichtian); N Ger many (Santo-
nian–Campanian); E Ukraine (Lower Maastrichtian); Eng land
(Coniacian– Santonian) af ter Reid (1968a); ?Rus sia – Saratov area 
(Lower Santonian).

Fam ily Aphrocallistidae Gray 1867
Ge nus Aphrocallistes Gray 1858

Type spe cies:: Aphrocallistes beatrix Gray 1858

Aphrocallistes cylindrodactylus Schrammen 1912
Figs 8A–D, 9A

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

v1980. Aphrocallistes lobatus Schrammen: Ma³ecki, pl. 2, fig. 7.
v1980. Aphrocallistes coronatus sp. nov.: Ma³ecki, pp. 414– 415, 

text-fig. 4; pl. 3, fig. 2.
v1980. Becksia soekelandi Schlüter: Ma³ecki, pl. 9, fig. 2.
v1984. Aphrocallistes coronatus Ma³ecki: Hurcewicz, pp. 329–

330, pl. 87, fig. 1.
2006. Aphrocallistes cylindrodactylus Schrammen: Œwier-

czewska-G³adysz, pp. 245–248, figs 11g-l, 12b, c, 13,
(cum syn.).

Ma te rial: 37 spec i mens – 1 from Zabierzów, 6 from Wielkanoc
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and 30 from Korzkiew (in clud ing 8 from col lec tion ING PAN
A-I-82 nos.: 11, 12/1–3, 34, 41).

De scrip tion: Cup-shaped sponges, up to 60 mm high, with a short
stem and lat eral, ra di ally ar ranged lobes (Fig. 8A–C). The most
com plete spec i men has 8 lobes. Cup-formed sieve plate closes the
sponge ap er ture. Lat er ally flat tened lobes have rounded pro tu ber -
ances on their outer edge. Traces af ter bro ken side branches pres -
ent in the lower parts of some lobes. The larg est pre served frag-
ment of a cy lin dri cal branch is 40 mm long and 20 mm in di am e ter
(Fig. 8D). Wall, about 2 mm thick, is pierced by straight, per pen -
dic u lar ca nals. On der mal sur face oc cur round ca nal open ings,
0.2–0.5 mm in di am e ter, densely but ran domly dis trib uted, usu ally 
120–150/cm2. Ir reg u larly dis trib uted sieve plate pores are po lyg o -
nal, 1–1.6 mm in size. Choanosomal skel e ton com posed of hexa-
ctines, form ing a dis or dered net work with small (0.1–0.2 mm in
size), square and tri an gu lar meshes. Fine-po rous cor tex oc curs on
the der mal sur face.

Re marks: The stud ied sponges are char ac ter ized by a star-like
pat tern of the lat eral lobes, sim i larly as in the Campanian–Maa-
strichtian rep re sen ta tives of this spe cies from Eng land (cf. Reid,
1964, p. 64) and the Mid dle Vistula Val ley (Œwierczewska-G³a-
dysz, 2006). In the stud ied ma te rial there are no com plete lobes
with lon ger lat eral out growths. These may be found loose in the
sed i ment.

The vari able de gree of dam age of the spec i mens from Korz-
kiew caused the er ro ne ous de scrip tion of their shape and struc ture

and in con se quence their as sign ment by Ma³ecki (1980) to the new 
spe cies Aphrocallistes coronatus Ma³ecki and Becksia soekelandi
Schlüter 1868 – a rep re sen ta tive of the Lychniscosida (com pare
Fig. 9A). Ac cord ing to Hurcewicz (1984), who stud ied the col lec -
tion of Ma³ecki, there are 14 or more ribs with out growths, lo cally
con nected by a slanted band in A. coronatus Ma³ecki. In fact, the
“two ribs” cor re spond to the wall of one bro ken lobe, of which the
num ber prob a bly does not ex ceed 10.

Mermighis and Marcopoulou-Diacantoni (2004, pp. 334, 336, 
pl. 9. figs 1–4, pl. 13, fig. 1) de scribed six spec i mens from the
Santonian of Greece as A. coronatus Ma³ecki, al though their struc -
ture is dif fer ent from the Korzkiew spec i men. These mas sive,
glob u lar sponges with con vex up per sur faces do not pos ses lat eral
plates and out grows.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Campanian–up per most Maastrichtian), £ódŸ area (Cam-
panian); N Ger many (Campanian); Ukraine (Up per Maastrich-
tian); Eng land (Campanian–Maastrichtian) and Ire land (Campa-
nian) af ter Reid (1968a).

Aphrocallistes sp.
Figs 8E, 9D

Ma te rial: 4 spec i mens – 1 from Wielkanoc and 3 from Korzkiew
(in clud ing 1 from col lec tion ING PAN A-I-82 no. 37/3).
De scrip tion: The stud ied spec i mens are frag ments of cy lin dri cal
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Fig. 8. Hexactinosida; A–D. Aphrocallistes cylindrodactylus Schrammen 1912; A – lat eral view, B – in side view; in cen tral part vis i ble 
frag ment of sieve plate; C – top view of half of spec i men with pre served five lobes; Korzkiew (ING PAN A-I-82/12/1 as Aphrocallistes
coronatus Ma³ecki 1980); D – sin gle branch; Korzkiew (K155); E. Aphrocallistes sp.; lat eral view; Korzkiew (K139). F, G. Polyopesia
angustata Schrammen 1902; F – frag ment of ex ter nal sur face with ca nal open ings; G – lat eral view; Korzkiew (ING PAN A-I-82/10/2)



branches, reach ing 25 mm in di am e ter and 53 mm in length (Fig.
8E). The larg est spec i men is with lat eral small pro tru sions and
basal plate oblique to the branch. Wall thick ness 1–2 mm. Ca nals
per pen dic u lar to the sponge sur face and run ning through the wall.
On der mal sur face oc cur po lyg o nal ca nal open ings, 0.8–2.2 mm in 
size, dis trib uted ir reg u larly or al ter nat ing. Ca nal open ings sep a -
rated by 0.6 mm wide skel e tal bands (Fig. 9D). Skel e tal net work
ir reg u lar, with small, 0.1–0.2 mm in size, mainly qua dran gu lar
meshes. In places traces of a fine po rous cor tex are vis i ble.
Re marks: The shape of the body and the or ga ni za tion of the ca nal
open ings on the der mal sur face of the ex am ined spec i mens is sim i -
lar to that in Aphrocallistes alveolites Roemer and A. macroporus
Lagneau-HÀrenger 1962. The dif fer ences are in the de tails of the
skel e tal net work. A. alveolites is char ac ter ized by very thin par ti -
tions be tween the ca nals with a sin gle-layer net work and its hexa-
ctines have de formed rays (see, e.g., Reid, 1964, p. 108; Œwier-

czewska-G³adysz, 2006, fig. 12a). A. macroporus has, sim i larly as
the stud ied spec i mens, a skel e ton with well-de vel oped dictyonal
con nec tions, but the net work is quite reg u lar with the prev a lence
of square meshes (see Lagneau-HÀrenger, 1962, text-pl. 12, fig. 6).
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits).

 Fam ily Cribrospongiidae Roemer 1864
Ge nus Polyopesia Schrammen 1902

emended Reid 1964
Type spe cies:: Polyopesia angustata Schrammen 1902

Re marks: The ge nus Polyopesia Schrammen has a lab y rinth-like
diplorhysis (see Reid, 1964, text-fig. 52 c), whereas the ge nus
Hexactinella Carter is char ac ter ized by the pres ence of a schizo-
rhysis.

Polyopesia angustata Schrammen 1902
Figs 8F, G, 9B, C

*1902. Polyopesia angustata Schrm. n. sp.: Schrammen, p. 26,
pl. 2, fig. 1.

1902. Polyopesia radiciformis Schrm. nov. sp: Schrammen, p.
26, pl. 3, fig. 1.

1910. Hexactinella angustata Schrammen: Schrammen, p. 223,
pl. 26, figs 6, 7, 10; text-pl. 2, fig. 8.

1962. Hexactinella angustata Schrammen: Lagneau-HÀren-
ger, p. 75, text-pl. 11, fig. 3.

1964. Hexactinella angustata (Schr): Gierst, pp. 221–222.
v1980. Hexactinella angustata Schrammen: Ma³ecki, pl. 1, figs

7a, b.
v1980. Hexactinella sp.: Ma³ecki, pl. 2, fig. 4.
v1980. Homalodora pusilla Schrammen: Ma³ecki, p. 425, pl. 12,

fig. 4.
v1980. Ragadinia rimosa (Roemer): Ma³ecki, p. 424, pl. 12, figs

2a, b.

Ma te rial: 48 spec i mens – 3 from Zabierzów, 3 from Wielkanoc
and 42 from Korzkiew (in clud ing 5 from col lec tion ING PAN
A-I-82 nos.: 9/1, 2; 10/1, 2; 57; 59).
De scrip tion: Cone- or cup-shaped sponges, up to 70 mm high
(Fig. 8G). Up per edge some times turned out wards or slightly bent
in wards. Some spec i mens have a short mas sive stalk with traces of 
bro ken rhizoidal pro cesses. Wall 4–5 mm thick. On the outer sur -
face oc cur ir reg u lar ca nal open ings, 1–3 mm in size (Fig. 8F).
They are ir reg u larly dis trib uted, usu ally 15–25/cm2, and sur -
rounded by papillae, on the top of which oc cur small, round, ac -
ces sory ap er tures of aporhyses. On the in ner sur face the oval
open ings are large, 1.5 mm × 2–3 mm in size, placed in a quin-
cunx. In side the wall oc cur large branched cham bers that are part
of epirhytic and aporhytic lab y rinths. Dictyonal skel e ton in side
the wall quite reg u lar, with square and rect an gu lar meshes, usu ally 
about 0.2 mm × 0.2 mm in size (Fig. 9B, C). Net work in subdermal 
and subgastral part with the prev a lence of tri an gu lar and square
meshes. Rays of su per fi cial hexactines are thick ened, meshes in
the net work are rounded, usu ally about 0.1 mm in size.
Re marks: In P. angustata the dis tal rays of the su per fi cial hexa-
ctines are not re duced (cf. Schrammen, 1912). Due to dis so lu tion
of the skel e ton, the fea tures can not be ob served in the ma te rial
from Korzkiew. Other char ac ter is tics of the stud ied spec i mens
cor re spond well to the type spe cies. The spec i men as signed to the
lithistid Ragadinia rimosa (Roemer) by Ma³ecki (1980) be longs
clearly to this spe cies. Its outer sur face is partly abraded, which
makes the iden ti fi ca tion dif fi cult but the skel e ton of hexactines
and char ac ter is tic can a li za tion pat tern are rec og nized in the lower
part of sponge (Fig. 9C). The spec i men de scribed by Ma³ecki
(1980) as Homalodora pusilla Schrammen (also a lithistid) is only
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Fig. 9. Dictyonal skel e ton of Hexactinosida; A. Aphrocallistes
cylindrodactylus Schrammen 1912; dictyonal skel e ton; Korzkiew
(ING PAN A-I-82/41/2 as Becksia soekelandi Schlüter 1868); B,
C. Polyopesia angustata Schrammen 1902; B – voids af ter reg u lar 
dictyonal skel e ton in lon gi tu di nal sec tion of the wall; Korzkiew; C 
– trans verse sec tion through the wall of lower part spec i men; vis i -
ble voids af ter thick ness basal skel e ton and ca nals (c); [ING PAN
A-I-82/57 as Ragadinia rimosa (Roemer 1864)]; D. Aphrocallistes 
sp.; trans verse sec tion of the wall with diarhysis (c); Korzkiew
(ING PAN A-I-82/37/3)



a bro ken sponge stem. In the up per part, the dis tri bu tion of ca nals
as well as the skel e ton com posed of hexactines is char ac ter is tic of
Polyopesia. Two spec i mens de scribed by Ma³ecki (1980) as Hexa- 
ctinella sp. dif fer from other spec i mens only in the mar gin bent in -
wards.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); SE France (Valangi-
nian, Albian); N Ger many (Campanian); Eng land (Santonian)
after Reid (1968a).

Or der LYCHNISCOSA Schrammen 1903
Fam ily Callodictyonidae Zittel 1877b

Ge nus Porochonia Hinde 1883
emended Reid 1962

Re marks: Ac cord ing to Reid (1962), the ex ter nal skel e tal mem -
brane on the der mal sur face, de scribed by Hinde (1883), does not
ex ist.

Porochonia sim plex (Smith 1848)
Figs 10A, 11A, B

*1848. Ventriculites sim plex Smith, p. 204, pl. 8, fig. 1
1878. Ventriculites sim plex Smith: Quenstedt, p. 470, pl.

137, fig. 17.
1883. Porochonia sim plex Smith: Hinde, pp. 143–144, pl.

30, figs 5, 5a, 5b.
1962. Porochonia sim plex (Smith): Reid, pp. 3–4.
non 1960. Porochonia sim plex (Smith): Defretin-Lefranc, p. 85,

pl. 11, fig. 5.
2002. Porochonia sim plex (T. Smith): Wood, p. 31, pl. 1,

fig. 3.

Ma te rial: 10 spec i mens – 3 from Wielkanoc, 7 from Korzkiew.
De scrip tion: Fun nel- or cup-shaped sponges with out stalk (Fig.
10A). Larg est frag ment 50 mm in height and 30 mm in width, with 
wall 1.5–2 mm thick. In the lower part oc cur nu mer ous bro ken
rhizoidal pro cesses. Open ings on the der mal sur face round and
small (0.3–0.4 mm in di am e ter). They are dis trib uted evenly but
with out any or der, at about 100/cm2. Dictyonal skel e ton con sists
of large lychniscs, form ing a reg u lar net work with cube meshes,
ca. 0.4 mm in size (Fig. 11A). In trans verse sec tion (spec i men no.
KO/70), 5 lay ers of the skel e ton are vis i ble. Very thin synapticular 
cor tex oc curs on the der mal sur face (Fig. 11B). Gastral sur face not 
vis i ble. Ca nals not de vel oped.
Re marks: In the stud ied spec i mens the pores on the der mal sur -
face are slightly smaller than in the spec i mens from the Up per
Chalk of Eng land (0.5 mm – see Hinde, 1883). Ac cord ing to Reid
(1962), some of the spec i mens de scribed by Hinde (1883) as
Porochonia sim plex rep re sent Wollemannia araneosa Schrammen 
(Hexactinosida). Also the spec i mens ex am ined by Defretin-Le-
franc (1960) most prob a bly be long to the lat ter spe cies. Due to
their poor pres er va tion, the pres ence of lychniscs as well as open -
ings on the der mal sur face is doubt ful. Con trary to P. sim plex, qua -
dran gu lar, rhom boid and tri an gu lar meshes oc cur in trans verse
sec tion in these spec i mens (see Defretin-Lefranc, 1960, pp.
85–86).
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Eng land (Up per
Chalk, Turonian) af ter Reid (1968a).

Ge nus Cinclidella Schrammen 1912
Type spe cies: Cinclidella solitaria Schrammen 1912

Cinclidella angustata (Hinde 1883)
Figs 10G, 11C

*1883. Callodictyon angustatum nov. sp.: Hinde, pp. 142–143,

pl. 30, figs 4, 4a, 4b.
1960. Callodictyon angustatum Hinde: Defretin-Lefranc, pp.

83–84, pl. 10, figs 4–6; text-fig. 24.
v1980. Callodictyon angustatum Hinde: Ma³ecki, pl. 5, figs 4, 5.
v1980. Cinclidella solitaria Schrammen: Ma³ecki, pl. 6, fig. 6.
?2002. Coscinopora (Coscinopora) praecuta Pervushov: Per-

vushov, p. 108, pl. 11, figs 1–3.

Ma te rial: 18 spec i mens – 4 from Wielkanoc, 14 from Korzkiew
(in clud ing 6 from col lec tion ING PAN A-I-82 nos.: 36/1–6,
35/1–3).
De scrip tion: Nar row, cup-shaped sponges reach ing 105 mm in
height and 40 mm in di am e ter (Fig. 10G), with wall 3 mm thick.
Open ings on der mal sur face round or slightly oval, ca. 0.5 mm in
di am e ter. Open ings, 140–160/cm2, reg u larly dis trib uted in lon gi -
tu di nal and hor i zon tal rows; hor i zon tal rows less dis tinct. No
dictyonal can a li za tion. Skel e ton com pris ing large lychniscs, form -
ing a reg u lar net work with rect an gu lar meshes, 0.3–0.4 mm ×
0.6–0.7 mm in size. In trans verse sec tion meshes rect an gu lar and
qua dran gu lar (0.3–0.4 × 0.3 mm); lo cally meshes trap e zoidal or
tri an gu lar. On der mal sur face oc curs fine sec ond ary mesh work
with spicules with out nodal oc ta he dral (Fig. 11C). Gastral sur face
not vis i ble. Dictyonal strands di verg ing at very small an gles to -
wards the der mal sur face.
Re marks: Hinde (1883) and other work ers (see syn on ymy) at trib -
ute the dis cussed spe cies to the ge nus Callodictyon Zittel 1877b,
whereas Reid (1968a) men tions it as a rep re sen ta tive of Cincli-
della Schrammen 1912. The ge nus Callodictyon (= Callodicty-
onella Strand 1928) is char ac ter ized by a synapticular cor tex on
the der mal sur face, which is formed of flat tened ex ten sions of the
rays (see Schrammen, 1912, text-pl. 14, fig. 15; pl. 45, fig. 2). In
the in ves ti gated spe cies the sec ond ary mesh work is pierced by
open ings (see Fig. 11C), a fea ture that in fact oc curs in the di ag no -
sis of the ge nus Cinclidella Schrammen (see Schrammen 1912, p.
334). The gen eral body plan and the skel e ton of the stud ied spec i -
mens fit the de scrip tion of the spec i mens from Eng land and
France.

Three lower frag ments of sponges were as signed by Ma³ecki
(1980) to Cinclidella solitaria Schrammen. This spe cies, in con -
trast to C. angustata, has ir reg u larly dis trib uted ca nal open ings on
the der mal sur face (cf. Schrammen, 1912, p. 334, pl. 31, fig. 6).
The or ga ni za tion of the ca nal open ings char ac ter is tic of C. angu-
stata is also vis i ble on Santonian spec i mens from Saratov de -
scribed by Pervushov (2002) as Coscinopora praecuta Pervushov.
The un equiv o cal de ter mi na tion of the sys tem atic po si tion of these
spec i mens is im pos si ble be cause the struc ture of the skel e ton has
not been de scribed and its can a li za tion is un known.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); France (Turonian,
Coniacian, Campanian), Ger many (Campanian); Eng land and Ire -
land (Coniacian–Santonian) af ter Reid (1968a); ?Rus sia – Saratov
area (Lower Santonian).

Spirolophia Pomel 1872
[=Marshallia Zittel 1877b] emended Reid 2004b
Type spe cies: Pleurostoma tortuosa Roemer 1864

Spirolophia tortuosa (Roemer 1864)
Figs 10B, 11D

1864. Pleurostoma tortuosum nov. sp.: Roemer, p. 15, pl. 6,
fig. 1.

1877b. Marshallia tortuosa Roem.: Zittel, p. 58.
1912. Marshallia tortuosa Roem.: Schrammen, pp. 291–292,

text-pl. 15, fig. 12.

Ma te rial: 10 spec i mens – 1 from Zabierzów, 2 from Wielkanoc
and 7 from Korzkiew.
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Fig. 10. Lychniscosida;  A. Porochonia sim plex (Smith 1848); lat eral view; Korzkiew (Ko70); B. Spirolophia tortuosa (Roemer 1864);
lat eral view; Korzkiew (Ko128); C, D. Becksia crispata (Quenstedt 1878); C – lat eral view; Korzkiew (ING PAN A-I-82/42/1 as Becksia
ojcoviensis Ma³ecki 1980); D – con nected tubes vis i ble in lon gi tu di nal sec tion; in cen tral cav ity frag ments of bro ken hexactinosid sponges 
(h); E. Plocoscyphia communis Moret 1926; lat eral view; Korzkiew (ING PAN A-I-82/47); F. Becksia plicata (Sinzov 1878); lat eral
view; Korzkiew (K281); G. Cinclidella angustata (Hinde 1883); lat eral view; Korzkiew (K43); H, I. Tremabolites megastoma (Roemer
1841); H – lower sur face of spec i men; I – up per sur face of spec i men; Korzkiew (Ko11)



De scrip tion: Fun nel-like sponges with plicate wall (Fig. 10B).
Folds twisted slightly spi rally. Height of spec i men 50 mm, di am e -
ter 30 mm. Tu bu lar long stalk (reach ing up to 30 mm) with out
folds. On folds oc cur round oscula, 3–4 mm in di am e ter, ar ranged
in 2–3 rows per fold (Fig. 11D). Oscula ar ranged in al ter nat ing
rows. Sin gle oscula also ap pear on stalks. On der mal sur face oc cur 
round or oval open ings, 0.5 mm in size, more or less in a quincunx
pat tern. Dictyonal skel e ton reg u lar, with out ca nals. Meshes rect -
an gu lar, 0.25–0.3 mm × 0.4–0.45 mm in size. On der mal sur face
oc curs thin synapticular cor tex.
Re marks: The ma te rial from Korzkiew is rep re sented only by the
lower parts of sponges, there fore the spi ral or ga ni za tion of folds is
vis i ble merely on one spec i men. In spec i mens of Spirolophia
tortuosa from Ger many, the oscula are sit u ated only on the fold
ridges. On the lat eral sur face of the folds in the ex am ined spec i -
men, there are ad di tional rows, which pos si bly con tinue on the
fold ridges, formed in the up per, unpreserved part of the sponge.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its), N Ger many
(Campanian).

Ge nus Becksia Schlüter 1868
Type spe cies: Becksia soekelandi Schlüter 1868

Becksia crispata (Quenstedt 1878)
Fig. 10C, D

*1878. Gyrispongia crispata: Quenstedt, pp. 482–483, pl. 138,
fig. 7.

1878. Plocoscyphia Zitteli nov. sp.: Sinzov, pp. 15–16, pl. 3, figs 
1–4.

1912. Becksia crispata Quenst. sp.: Schrammen, p. 296.
1960. Becksia crispata Quenstedt: Defretin-Lefranc, p. 86, pl.

12, figs 1, 2.
v1980. Becksia ojcoviensis sp. nov.: Ma³ecki, pp. 419–421, pl. 9,

figs 1a, b; text-fig. 7.
1991. Becksia crispata Quenstedt: Gasse et al., p. 31, figs 2b,

3a, b.

Ma te rial: 23 spec i mens from Korzkiew (in clud ing 6 from col lec -
tion ING PAN A-I-82 nos. 42/1–6).

De scrip tion: Fun nel-shaped sponges with cen tral cav ity, reach ing 
75 mm in height, and 35 mm in di am e ter (Fig. 10C). Wall of the
fun nel com posed of thin-walled, 9–14 mm wide tubes. On outer
sur face of the fun nel the tubes are lon gi tu di nally dis trib uted. They
di chot o mously di vide more or less reg u larly and then again join
each other. Deep elon gated hol lows (0.5–1.5 m in length) form be -
tween the tubes. Usu ally sur face of tubes is smooth, al though in
some cases pro tu ber ances ap pear on them. In ner sur face of the
fun nel not vis i ble. Dictyonal skel e ton very reg u lar with rect an gu -
lar meshes, 0.3 × 0.4–0.5 mm in size. Synapticules ap pear in net -
work on the in ner sur face of the tubes, there fore the meshes are
rounded and smaller. On the outer sur face of tubes oc curs thick
synapticular cor tex (Fig. 10D). Round or oval open ings, 0.5 mm in 
di am e ter, are ar ranged ran domly in the cor tex. Ad di tion ally, syn-
apticular fibres cover lower part of sponges. No dictyonal can a li -
za tion.

Re marks: Ac cord ing to Sinzov (1878), the new spe cies de scribed
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Fig. 11. Dictyonal skel e ton of Lychniscosida; A, B. Porochonia sim plex (Smith 1848); A – voids af ter dictyonal skel e ton filled with
glauconite; B – voids af ter cor tex and open ings lo cally pre served on der mal sur face; Korzkiew (Ko87); C. Cinclidella angustata (Hinde
1883); voids af ter cor tex on der mal sur face of dictyonal skel e ton filled with cal cite; Korzkiew (K44); D. Spirolophia tortuosa (Roemer
1864); frag ment of ex ter nal sur face with oscula and cast of subdermal skel e ton; Korzkiew (Ko128); E. Coeloptychium lobatum Goldfuss
1831; lower sur face of disc with oscula; Wielkanoc (W63); F. Becksia plicata (Sinzov 1878); voids af ter der mal cor tex; Korzkiew (K281)



by him as Plocoscyphia plicata is closely re lated to Gyrispongia
crispata Quenstedt [= Becksia crispata (Quenstedt 1878)]. The af -
fin ity of this spe cies with Becksia is sug gested by the pres ence of a 
cen tral cav ity, with out ap er tures of tubes on the ex ter nal sur face
(see Sinzov, 1878, pl. 3, fig. 9). The di ag nos tic fea ture of B.
plicata is the dis tri bu tion of lon gi tu di nal tubes and elon gated hol -
lows be tween them on the outer sur face. These fea tures char ac ter -
ize also the spec i mens from Ger many de scribed as Becksia augu-
stae Schrammen that dif fer only in a more cy lin dri cal shape.
There fore, the dis cussed spe cies should be con sid ered a ju nior
syn onym of B. plicata. Sim i larly as in the sponges from Korzkiew, 
the cen tral cav ity is not very deep in the ma te rial from Saratov, al -
though the dis cussed spec i mens are in com plete, bro ken in the up -
per part.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Turo-
nian); N France (Coniacian–Santonian), Rus sia – Saratov area
(Lower Santonian).

Becksia plicata (Sinzov 1878)
Figs 10F, 11F

*1878. Plocoscyphia plicata nov. sp.: Sinzov, pl. 3, figs 8, 9.
1902. Becksia augustae nov. sp: Schrammen, p. 18, pl. 2, fig. 2.
1912. Becksia augustae Schrammen: Schrammen, p. 298, pl. 40, 

fig. 1; text-pl. 14, fig. 5.
v1980. Becksia augustae Schrammen: Ma³ecki, pl. 5, fig. 7.

Ma te rial: 5 spec i mens – 1 from Zabierzów, 4 spec i mens from
Korzkiew (in clud ing 2 from col lec tion ING PAN A-I-82 nos. 40/1, 
2).
De scrip tion: Fun nel-shaped sponges with cen tral cav ity (Fig.
10F). Height ex ceeds 75 mm, di am e ter is 35 mm. Wall of fun nel
com posed of thin-walled, wide (9–14 mm) tubes. On outer sur face
of the fun nel the tubes are lon gi tu di nally dis trib uted. They di chot -
o mously di vide more or less reg u larly and then again join each
other. Deep elon gated hol lows (0.5–1.5 mm in length) form be -
tween the tubes. Usu ally sur face of tubes is smooth, al though in
some cases pro tu ber ances ap pear on them. In ner sur face of fun nel
not vis i ble. Dictyonal skel e ton very reg u lar. Meshes rect an gu lar,
0.3 × 0.4–0.5 mm in size. Synapticules ap pear in the net work on
the in ner sur face of the tubes, there fore the meshes are rounded
and smaller. On the outer sur face of the tubes oc curs thick synapti- 
cular cor tex (Fig. 11F). In cor tex are pres ent round or oval open -
ings, 0.5 mm in di am e ter, ar ranged ran domly. Ad di tion ally, syn-
apticular fibres cover lower part of sponges. Ca nals in dictyonal
skel e ton not de vel oped.
Re marks: Ac cord ing to Sinzov (1878), the new spe cies de scribed
by him as Plocoscyphia plicata is closely re lated to Gyrispongia
crispate Quenstedt [= Becksia crispata (Quenstedt 1878)]. The di -
ag nos tic fea ture of B. plicata is the pat tern of lon gi tu di nal tubes
and elon gated hol lows be tween them on the outer sur face. These
fea tures are also char ac ter is tic of spec i mens from Ger many de -
scribed as Becksia augustae Schrammen, dif fer ing only in a more
cy lin dri cal shape. There fore, the dis cussed spe cies should be con -
sid ered a ju nior syn onym of B. plicata. Sim i larly as in the sponges
from Korzkiew, the cen tral cav ity is not very deep in the ma te rial
from Saratov, al though the dis cussed spec i mens are in com plete
with the up per part bro ken.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Rus sia – Saratov area
(Lower Santonian); N Ger many (Campanian).

Ge nus Plocoscyphia Reuss 1846
emended Reid 1962, 2004b

Type spe cies: Scyphia labyrinthica Reuss 1844

Re marks: Ac cord ing to Reid (1962), part of the spe cies de scribed

as Plocoscyphia Reuss sensu Zittel (1877), in clud ing also Ploco-
scyphia communis Moret, be longs to the ge nus Brachiolites Smith
1848. How ever, Reid (2004b) as signed the men tioned spe cies
again to the ge nus Plocoscyphia, re strict ing the ge nus Brachiolites
to forms with un di vided lat eral tubes.

Plocoscyphia communis Moret 1926
Fig. 10E

 *1926. Plocoscyphia communis nov. sp.; Moret p. 230, pl. 23, 
fig. 14, pl. 24 figs 12, 12’.

1944. Plocoscyphia communis Moret: HÀrenger, p. 99, fig.
7d.

1960. Plocoscyphia communis Moret: Defretin-Lefranc, pl.
8, fig. 3.

v1980. Plocoscyphia communis Moret: Ma³ecki, pl. 10, fig 1.
v1980. Plocoscyphia labrosa (Smith): Ma³ecki, pl. 10, fig 4.
v1980. Plocoscyphia vagans Hinde: Ma³ecki, pl. 10, fig. 6.
non 2004. Plocoscyphia communis Moret: Mermighis & Marco- 

poulou-Diacantoni, p. 338, pl. 10, figs 1, 2; pl. 15, figs
1, 2; pl. 18, figs 5, 6).

Ma te rial: 55 spec i mens – 16 from Wielkanoc, 39 spec i mens from
Korzkiew (in clud ing 7 from col lec tion ING PAN A-I-82 nos.:
46/1–3; 47/1, 2; 48; 49/1).
De scrip tion: Club to bul bous-like sponges, con sist ing of bi fur cat -
ing and fus ing again tubes, with wall 1 mm thick (Fig. 10E). Larg -
est spec i men 80 mm high. Tube di am e ter 6–12 mm. In the peri-
pheral part, the free ends of tubes cy lin dri cal or slightly wid ened.
Tube open ings round, some times elon gated. On the sum mit of
some of the spec i mens, the tubes are not fully de vel oped and the
wall forms twist ing folds. Dictyonal skel e ton very reg u lar, with out 
ca nals. Meshes qua dran gu lar or rect an gu lar, 0.2–0.3 mm × 0.2 mm 
in size. On der mal sur face oc curs net work with thick ened beams
and rounded meshes. Only in the lower part of sponges a better de -
vel oped cor tex ap pears with ran domly dis trib uted round pores. No
cor tex on gastral sur face.
Re marks: The spec i mens de scribed by Ma³ecki (1980) as Ploco-
scyphia labrosa (Smith 1848) (= Exanthesis labrosa ac cord ing to
Reid, 1962) do not dis play dictyonal can a li za tion di ag nos tic of
this ge nus. In these spec i mens, as well as in those as signed to P.
vagans Hinde by Ma³ecki (1980), the ends of the tubes are mostly
bro ken or abraded. In the un de stroyed parts of the sponges, the
tubes are of iden ti cal shape and size as in other rep re sen ta tives of
P. communis.
Spec i mens from Greece in cluded in P. communis do not have de -
vel oped tubes (see Mermighis & Marcopoulou-Diacantoni, 2004,
pl. 10, figs 1, 2; pl. 18, figs 5, 6). They are char ac ter ized by a mas -
sive body with ir reg u lar large pro tru sions like in lithistid sponges.
The sys tem atic po si tion of the spec i mens is im pos si ble to de fine
be cause their skel e ton is un known.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); France (Albian,
Cenomanian), SE Eng land (Cenomanian) af ter Reid (1968a).

Ge nus Tremabolites Zittel 1877b
(= Pachychlaenium Pomel 1872,
Maeandroptychium Sinzov 1878)

Type spe cies: Manon megastoma Roemer 1841

Re marks: Ac cord ing to Zhuravleva (1962, p. 44), Maeandro-
ptychium Sinzov is a syn onym of Tremabolites Zittel. This opin -
ion seems jus ti fied, be cause spec i mens rep re sen ta tive of the ge nus
Maeandroptychium de scribed by Sinzov (1878) have all fea tures
of this ge nus.
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Tremabolites megastoma (Roemer 1841)
Fig. 10H, I

*1841. Manon megastoma N.: Roemer, p. 3, pl. 1, fig. 9.
v1980. Tremabolites megastoma (Roemer): Ma³ecki, pl. 10, fig.

2.
2006. Tremabolites megastoma (Roemer): Œwierczewska-G³a-

dysz, pp. 269–270, figs 35c, 36h, (cum syn.).

Ma te rial: 4 spec i mens from Korzkiew (in clud ing 2 from col lec -
tion ING PAN A-I-82 nos. 53/1, 2).
De scrip tion: Disc-like sponges, c. 80 mm in di am e ter (Fig. 10H,
I), con sist ing of ir reg u larly con nected thin-walled tubes (1–2 mm), 
ca. 5 mm in di am e ter. Up per, flat tened part cov ered by finely-po -
rous si li ceous mem brane with large (5–20 mm in di am e ter), round
or slightly elon gated open ings. Some of the open ings with el e -
vated mar gin. Open ings dis trib uted ir reg u larly. Dictyonal skel e ton 
com posed of lychniscs form ing very reg u lar net work with qua -
dran gu lar or rect an gu lar meshes, 0.4 mm × 0.5 mm in size. Cor tex
de vel oped on outer sur face of tubes. No dictyonal can a li za tion.
Re marks: All char ac ters of the an a lyzed spec i mens cor re spond
well to the known de scrip tions of this spe cies.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Campanian), Opole area (Up per Turonian); Spain (Ap-
tian–Albian); France (Aptian–Santonian); Czech Re pub lic (Ceno-
manian, Up per Turonian) af ter Vodrážka et al. (2009); Rus sian –
Saratov area (Santonian); N Ger many (Turonian–Campanian).

Fam ily Coeloptychidae Roemer 1864
emended Reid 2004b

Ge nus Coeloptychium Goldfuss 1826
emended Mehl 1992

[= Myrmecioptychium Schrammen 1912,
Foliscyphia Pervushov 2002]

Type spe cies: Coeloptychium agaricoides Goldfuss 1826

Re marks: Ac cord ing to Fritzsche (1920) and Mehl (1992), the ge -
nus Myrmecipotychium Schrammen 1912 is in cluded to Coelo-
ptychium Goldfuss 1833 be cause it dif fers only in the form of
open ings lo cated on the folds. Ac cord ing to the di ag no sis of Per-
vushov (2002), the ge nus Foliscyphia dif fers from Coeloptychium
in dis tinct cracks on one side of the disc mem brane. The form of
cracks may vary even within one spe cies, there fore, ac cord ing to
the pres ent au thor, there is no ba sis to pro pose a new ge nus.

Coeloptychium subagaricoides Sinzov 1871–1872
Fig. 12 (A–C)

*1871–1872. Coeloptychium subagaricoides n. sp.: Sinzov, p. 49,
pl. 7, figs 1–4.

1876. Coeloptychium subagaricoides Sinzov: Zittel, pp. 66– 68.
1912. Myrmecioptychium bodei sp. nov.: Schrammen, p. 333.
1962. Myrmecioptychium subagaricoides (Sinzov): Zhura-

vleva, pl. 3, fig. 4a, b; text-figs 50a, b.
v1980. Myrmecioptychium subagaricoides (Sinzov): Ma³ecki,

pp. 417–418, pl. 7, figs 3a-c, 4a, b.
v1980. Myrmecioptychium jordanum sp. nov.: Ma³ecki, pp. 418–

419, pl. 8, figs 1a-c; text-figs 6a-c.
v1984. Myrmecioptychium jordani Ma³ecki: Hurcewicz, pp.

332–333, pl. 87, fig. 2.
1992. Coeloptychium subagaricoides Sinzov: Mehl, p. 121, pl.

19, fig. 5.
1995. Coeloptychium agaricoides forma subagaricoides; Mehl

& Niebuhr, pl. 1, figs 7–9.
2002. Coeloptychium convexilatus sp. nov.; Pervushov, p. 114,

pl. 16, figs 1, 2

2002. Coeloptychium tenuialtus sp. nov.; Pervushov, p. 114, pl.
17, figs 1–4; pl. 18, fig. 1.

2002. Foliscyphia profonda sp. nov.; Pervushov, p. 121, pl. 34,
fig. 3.

2002. Foliscyphia disciplana sp. nov.; Pervushov, p. 121, pl. 31, 
figs 2, 3; pl. 32, fig. 1.

2002. Foliscyphia insigniformae sp. nov.; Pervushov, p. 122, pl. 
33, fig. 1.

2002. Foliscyphia pertusa sp. nov.; Pervushov, p. 122, pl. 35,
fig. 1.

2002. Foliscyphia partivasa sp. nov.; Pervushov, p. 122, pl. 33,
fig. 2; pl. 34, figs 1, 2.

Ma te rial: 13 spec i mens – 2 from Wielkanoc, 11 from Korzkiew
(in clud ing 8 from col lec tion ING PAN A-I-82 nos.: 38/1–4,
39/1–4).
De scrip tion: Mush room-like sponges (Fig. 12A–C). Dis coid up -
per part up to ca. 90 mm in di am e ter. Thick ness of discs very vari -
able, from 150 to 250 mm. Lower part (pre served short frag ments)
con i cal, 15–20 mm in di am e ter. Fur rows and folds pres ent on con -
i cal sur face. Disc com posed of ra di ally folded wall, ca. 1.5 mm
thick. On the lower sur face oc cur 5 pri mary folds, 7–9 mm wide.
Pri mary folds di chot o mously di vided; sec ond ary folds in the num -
ber of about 20. Round open ings, 3–4 mm in di am e ter, placed at
6–10 mm from each other on the fold ridges. Up per sur face
slightly con cave or bowl-like, de pend ing of the disc thick ness.
Disc mar gin wide, slightly slop ing in wards, smooth, with oval and
elon gated cracks. Dictyonal skel e ton reg u lar. Meshes qua dran gu -
lar or rect an gu lar, 0.4 mm × 0.4–0.5 mm in size. In the subdermal
part skel e ton with nu mer ous synapticules and smaller rounded
meshes (ca. 0.3 mm in size). Cor tex with nu mer ous pores (0.1–0.3
mm) on der mal sur face. Dense synapticular fil a ments form pro -
trud ing ring around open ings on the folds. Up per part of disc cov -
ered with si li ceous synapticular mem brane. Mem brane com posed
of finely-po rous bands on fold ridges and bands with large (1.5–2
mm), ir reg u lar meshes above fur rows be tween bands. Mem brane
on disc mar gin with very small oval meshes.
Re marks: Com pared to the holotype, the de scribed spec i mens of
Coeloptychium subagaricoides have more sparsely dis trib uted
oscula in the lower part of the disc. Mehl and Niebuhr (1995) spec -
i fied C. subagaricoides among the morphotypes of C. agaricoides
Goldfuss. Ac cord ing to these au thors, this form var ies from other
sponges in the struc ture and dis tri bu tion of the open ings on the
folds; how ever, it has fea tures pres ent in both C. subagaricoides
forma decinimum, and C. subagaricoides forma sulciferum. The
pres ent au thor does not ex clude the cor rect ness of the opin ion of
Mehl and Niebuhr (1995); nev er the less, the dis tinc tion of C. sub-
agaricoides is re tained herein. The opin ion of Mehl and Niebuhr
(1995) does not seem suf fi ciently doc u mented, be cause the spec i -
men of C. agaricoides forma subagaricoides has not been con sid -
ered in the com par a tive anal y sis (cf. Mehl & Niebuhr, 1995,
tab 1).

The au thor’s anal y sis, in turn, con firms the view of Mehl
(1992) that Myrmecioptychium jordanum Ma³ecki is a ju nior syn -
onym of Coeloptychium subagaricoides Sinzov. The spec i men as -
signed by Ma³ecki (1980) to the new spe cies dif fers from other
rep re sen ta tives of C. subagaricoides from Korzkiew only by a
thicker disc and a wider mar gin. A sim i lar mor pho log i cal dif fer -
ence has also been no ticed among the spec i mens of C. subagari-
coides from Saratov (Sinzov, 1871–1872). Ac cord ing to Ma³ecki
(1980, text-fig. 6 a, c), M. jordanum has a di a phragm on the up per
sur face, with cir cu lar pores that are evenly but sparsely dis trib -
uted. On small ex posed frag ments of the di a phragm oc cur also
nar row stripes with small pores and wide stripes with large, ir reg u -
lar and densely dis trib uted pores. Dark trails, vis i ble on the lon gi -
tu di nal sec tion of one spec i men, in ter preted as ir reg u lar wa ter
ca nals (see Ma³ecki 1980, text-fig. 6c), are the re sult of phosphati-
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zation, as well as the dif fer ence in glauconite con cen tra tion in the
sed i ment fill ing the sponge skel e ton.

Pervushov (2002) as signed Myrmecioptychium jordanum
Ma³ecki to a new ge nus Foliscyphia, within which five new spe -
cies have been dis tin guished. The dif fer ences be tween the spe cies
(more or less con cave up per disc sur face, width of disc mar gin,
sponge size) pointed out by Pervushov (2002) are mi nor and not

dif fer ent from the di ag no sis of C. subagaricoides. Ac cord ing to
Pervushov (2002), some spec i mens de scribed by Siznov (1871–
1872) as C. subagaricoides rep re sent the new spe cies C. tenuia-
ltus. In C. tenuialtus as well as in rep re sen ta tives of C. convexila-
tus Pervushov are vis i ble large oscula with a broad mar gin typ i cal
of C. subagaricoides. Ac cord ing to the pres ent au thor, other char -
ac ter is tic fea tures that would jus tify dis tin guish ing a new taxon are 
miss ing.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Rus sia – Saratov area
(Lower Santonian); N Ger many (Santonian/Campanian, Up per
Campanian).

Coeloptychium lobatum Goldfuss 1831
Figs 11E, 13A

*1831. Coeloptychium lobatum nobis: Goldfuss, p. 220, pl. 65,
fig. 11.

1992. Coeloptychium lobatum Goldfuss: Mehl, pp. 120–121, pl. 
19, fig. 6 (cum syn.).

1992. Coeloptychium lobatum Goldfuss: Zawischa, p. 18, fig. 1.
1998. Coeloptychium lobatum Goldfuss: Gasse et al., fig. 2.
1999. Coeloptychium lobatum Goldfuss: Gasse et al., p. 208, pl.

1, fig. 2, pl. 2, figs 2–3, pl. 3, fig. 3.
1995. Coeloptychium lobatum Goldfuss: Hauschke, pl. 8, figs

1–8, pl. 9, figs. 1–4.
1995. Coeloptychium agaricoides forma lobatum: Mehl & Nie-

buhr, pl. 1, figs 1–3, pl. 3, fig. 6.
2002. Troegerella (Troegerella) brevilobata sp. nov.: Pervu-

shov, pl. 22, figs 1–3.
2002. Troegerella (Troegerella) mugodjariensis sp. nov.: Per-

vushov, pl. 24, fig. 1.
2002. Troegerella (Troegerella) quadrifurcata sp. nov.: Pervu-

shov, pl. 26, fig. 1.

Ma te rial: 1 spec i men from Wielkanoc.
De scrip tion: Frag ment of a disc ca. 50 mm in di am e ter of a mush -
room-like sponge (Fig. 13A). Up per sur face 22 mm in di am e ter,
highly con cave. Disc mar gin widely di vided prob a bly into five
lobes (only two are well-pre served), 10 mm wide. These lobes
sub di vide into two, more or less in the mid dle of their width. On
their ridges ap pear sin gu lar round oscula, 3 mm in di am e ter. On
lower, flat side of the disc the oscula are placed in a row on the
folds at a reg u lar dis tance of about 9 mm (Fig. 11E). Dictyonal
skel e ton very reg u lar. Meshes qua dran gu lar or rect an gu lar, 0.3
mm × 0.3–0.4 mm in size. On der mal sur face oc curs synapticular
cor tex with nu mer ous round pores, 0.15–0.35 mm in di am e ter.
Pores dis trib uted in reg u lar rows, cor re spond ing to the meshes of a 
skel e tal net work. Mem brane on up per part of disc not pre served.
Re marks: The spec i men from Wielkanoc has ad di tional sin gu lar
oscula, placed on the lat eral sur face of the lobes, sim i larly to the
spec i men from the Campanian of Ger many de scribed by Zawischa 
(1992). Such lo ca tion of oscula also ex ists in Troegerella subher-
cynica Ulbrich 1974 from the Campanian of Ger many, from which 
the dis cussed spe cies dif fers mainly in the flat ten ing of the lower
disc sur face, re sult ing in tri an gu lar, in stead of blade-like, lat eral
lobes. The sim i lar ity to Troegerella lead Pervushov (2002) to in -
clude the rep re sen ta tives of C. lobatum from the Lower Santonian
of Saratov to a new spe cies of this ge nus. The poor state of pres er -
va tion as well as the in ad e quate doc u men ta tion of the Volga Re -
gion spec i men al lowed dis tin guish ing only three un doubted syno-
nyms of C. lobatum – T. (Troegerella) brevilobata Pervushov, T.
(Troegerella) mugodjariensis Pervushov and T. (Troegerella)
quadrifurcata Pervushov. The pres ence of C. lobatum in the San-
tonian de pos its of Po land and in the Volga Re gion in di cate that it
was a com mon spe cies and al lows to spec u late that the ge nus
Troegerella is de rived from this taxon.
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39/2 as Myrmecioptychium jordanum Ma³ecki)



When re vis ing the ge nus Coeloptychium, Mehl (1992) con -
sid ered C. lobatum a valid taxon. In turn, Mehl and Niebuhr
(1995) rec og nized the spe cies C. lobatum as one of the nine forms
of C. agaricoides, which was till now de scribed as a sep a rate spe -
cies by other au thors. It is im pos si ble to ex clude that some of the
spe cies in di cated by Mehl and Niebuhr (1995) are in fact morpho-
types of the spe cies C. agaricoides. In the case of C. lobatum,
which clearly dif fers from other rep re sen ta tives of the ge nus, the
pre sented ar gu ments do not seem suf fi cient. Re search on the intra- 
spe cific vari abil ity was con ducted only on 22 spec i mens, in clud -
ing only two as signed to C. agaricoides forma lobatum (cf. Mehl
& Niebuhr, 1995, tabl. 1). In con trast to other sim i lar morpho-
types, no in ter me di ate form be tween C. agaricoides forma loba-
tum and its clos est rel a tive C. agaricoides forma sulciferum has
been found in the ma te rial. Ac cord ing to Mehl and Niebuhr
(1995), these in ter me di ate forms are known from other col lec -
tions, but have not been pre sented. Re ly ing on Schrammen (1912), 
Mehl and Niebuhr (1995) claim that the intraspecific vari abil ity is
also proved by the un di vided mar gin of the young disc forms.
These spec i mens have not been, how ever, doc u mented.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Campa-
nian); Eng land (Up per Chalk) af ter Hinde (1883).

Ge nus Etheridgia Tate 1864
(= Etheridgea Zhuravleva, 1962,

Myrmecioptychium sensu Pervushov)
Type spe cies: Etheridgia mirabilis Tate 1864

Re marks: Syn on ymy of the ge nus Etheridgia Tate 1864 and
Tremabolites Zittel (Sinzov, 1878, p. 6; Zhuravleva, 1962, p. 44;
Trestian, 1973, p. 10) is un jus ti fied be cause Etheridgia is char ac -
ter ized by a deep cen tral cav ity (see Tate, 1864, pp. 42–43, pl. 5,
fig. 4). For that rea son the ge nus Etheridigia is sim i lar to Camero-
spongia d’Orbigny 1847, but dif fers from it in the pres ence of ir -

reg u lar open ings in the mem brane cov er ing the up per part of the
sponge. De Laubenfels (1955) mis tak enly as signed Etheridigia to
the fam ily Myliusiidae de Laubenfels 1955, rep re sent ing the
Hexactinosida. Ac cord ing to Reid (2004b), in Etheridgia the tubes 
di vide di chot o mously only once. The anal y sis showed that in
some larger spec i mens the tubes can di vide twice. Pervushov
(2002) dis tin guished the ge nus Myrmecioptychium Leon ard 1897
with the type spe cies Plocoscyphia tenuicostata Leonhard 1897.
How ever, Leonhard (1897) did not de scribe such spe cies at all.
The spe cies, of which the de scrip tion and pic tures were pointed
out by Pervushov (2002), is P. tenuilobata (cf. Leonhard, 1897, p.
36, pl. 4, fig. 1a-d). The di ag no sis given by Pervushov (2002) is
com pletely dif fer ent from the di ag no sis of Myrmecio- ptychium
Schrammen 1912. It is con sis tent with the char ac ter is tics of the
subfamily Cameroptychinae Reid 2004 and al most en tirely fits the 
di ag no sis of Etheridgia Tate 1864.

Etheridgia mirabilis Tate 1864
Fig. 13B–D

*1864. Etheridgia mirabilis spec. nov.; Tate, p. 43, pl. 5, figs 4a, b.
1883. Etheridgia mirabilis Tate: Hinde, p. 189.
1871–72. Coeloptychium Goldfussi Fisch.: Sinzov, pp. 51–52, pl.

9, figs 1–6.
1878. Meandroptychium goldfussi Fisch. sp.: Sinzov, p. 12, pl.

6, figs 3, 4.
1962. Etheridgea goldfussi (Fischer): Zhuravleva, text-fig. 52.
v1980. Etheridgea goldfussi (Fischer): Ma³ecki, p. 421, pl. 10,

figs 5a, b.
v1980. Etheridgea cracoviensis sp. nov.: Ma³ecki, p. 421, pl. 11,

figs 1a, b; text-figs 8a, b.
v1984. Etheridgea korzkievicensis Ma³ecki: Hurcewicz, p. 335,

pl. 87, fig. 6.
v1980. Polyptycha becsioides Defr.-Lefr.: Ma³ecki, pp. 423–424, 

pl. 12, figs 1a, b.
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Fig. 13. Lychniscosida; A. Coeloptychium lobatum Goldfuss 1831; lat eral view; Wielkanoc (W63), B–D. Etheridgia mirabilis Tate
1864; B – up per side of spec i men, C – lower side of spec i men; Wielkanoc (W50), D – lat eral view; Korzkiew (K11); E, F. Camerospongia 
fungiformis (Goldfuss 1831); E – up per sur face of spec i men; F – lat eral view; Korzkiew [ING PAN A-I-82/55 as Camerospongia capitata
(Smith 1848)]



Ma te rial: 20 spec i mens – 1 from Zabierzów, 8 from Wielkanoc
and 11 from Korzkiew (in clud ing 9 from col lec tion ING PAN
A-I-82 nos.: 50/1–4; 51/1–3; 53/1, 2).
De scrip tion: Con i cal- or bowl-like sponges with con vex sum mit
and cen tral cav ity (Fig. 13B–D). Larg est spec i mens up to 80 mm
in di am e ter and 40 mm in height. Open ing of cen tral cav ity ir reg u -
lar, 20–35 mm in di am e ter. Sponges com pris ing thin-walled (ca. 1
mm) tubes, 7–12 mm in di am e ter. On the lower side the broad
tubes di vide di chot o mously once or twice. The sides of tubes fuse
and form a plate with ra dial ribs and deep fur rows. Sin gu lar basal
pro cesses (only short frag ments are pre served) are ob served. In
lon gi tu di nal sec tion, a tube is vis i ble di vid ing up wards, sur round -
ing the deep cen tral cav ity. Up per part cov ered by finely-po rous
si li ceous mem brane. Mem brane with round, oval or fig ure eight-
shaped open ings, 3–12 mm in di am e ter. Mar gin of open ings el e -
vated. Dictyonal skel e ton very reg u lar, com pris ing lychniscs.
Meshes rect an gu lar, 0.4 mm × 0.5 mm in size. Der mal sur face of
tubes cov ered with thick, finely-po rous cor tex with round open -
ings, ca. 0.5 mm in di am e ter. No ca nals de vel oped within dictyo-
nal skel e ton.
Re marks: Etheridgia mirabilis is poly mor phic spe cies, which of -
ten re sulted in as sign ing it to dif fer ent spe cies. Both up per and
lower sur faces may range from nearly flat to con vex or even
cone-shaped (see Tate, 1864; Hinde, 1883; Sinzov, 1871–72).
Ma³ecki (1980) as signed to E. goldfussi (Fisher) spec i mens that
have a flat tened lower part. He con sid ered the cone-shaped forms
as the new spe cies E. cracoviensis. Ac cord ing to Ma³ecki (1980),
the body of E. cracoviensis was lo cated on a nar row stem. Though
it is pos si ble that the in di vid u als had a stem, its frag ments have not 
been, how ever, pre served in the stud ied ma te rial. The dam age on
the lower part of some spec i mens has been er ro ne ously in ter preted 
as in hal ant pores by Ma³ecki (1980, text-fig. 8b). Pervushov
(2002) de scribed spec i mens of the same shape as the new spe cies
Myrmecioptychium claurus.

Two spec i mens with a bro ken up per part were de scribed by
Ma³ecki (1980) as Polyptycha becsioides Defretin-Lefranc. They
are char ac ter ized by reg u larly placed, di chot o mously di vided
tubes in the lower part of the sponges, typ i cal of E. mirabilis. Part
of the spec i mens from Po land and the Saratov area dif fer from
spec i mens from the Up per Chalk of Eng land by larger di men sions
of the sponge body and ap er tures in the mem brane.

Mermighis and Marcopoulou-Diacantoni (2004, pp. 334, 336, 
pl. 9, figs 1–4; pl. 13, fig. 1) de scribed 3 spec i mens from the
Santonian of Greece as E. korzkievicensis Ma³ecki [they pre sum -
ably meant E. cracoviensis, be cause Ma³ecki (1978) used E. korz-
kievicensis in the pre lim i nary study of the ma te rial from Korz-
kiew; this in for mal name was quoted also by Hurcewicz (1984)].
The il lus trated spec i mens do not have any fea tures char ac ter is tic
of the ge nus Etheridgia such as a cen tral cav ity, mem brane or di -
vided tubes. Above all, the wide ca nals are vis i ble in trans verse
sec tions of the sponge wall. Spicules not pre served.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Rus sia – Saratov area
(Lower Santonian); Ire land (Santonian) and Eng land (Coniacian–
Santonian) af ter Reid (1968a).

Fam ily Camerospongiidae Schrammen 1912
Ge nus Camerospongia D’Orbigny 1849

(= Cameroscyphia Fromentel 1860)
Type spe cies: Scyphia fungiformis Goldfuss 1831

Camerospongia fungiformis (Goldfuss 1831)
Fig. 13E, F

*1831.  Scyphia fungiformis nobis: Goldfuss, p. 218, pl. 65, figs
4a-c.

v1980. Camerospongia capitata (Smith): Ma³ecki, p. 423, pl. 8,
figs 2a-c.

v1991. Camerospongia fungiformis (Goldfuss): Tarkowski, p.
93, pl. 4, figs 5, 6.

1992. Camerospongia fungiformis (Goldfuss): Mehl, p. 111
(cum syn.).

2001. Camerospongia fungiformis (Goldfuss); Wiese & Wood,
fig. 3k.

Ma te rial: 6 spec i mens from Korzkiew (in clud ing 2 from col lec -
tion ING PAN A-I-82 nos. 52/1, 2).
De scrip tion: Spher i cal sponges with cen tral cav ity, 7–12 mm in
di am e ter (Fig. 13E, F). Av er age height 15–20 mm, di am e ter 25–
35 mm. Pre served frag ments of thin stalk 6–7 mm in di am e ter.
Sponge com pris ing anastomosing tubes, 4–5 mm in di am e ter. Up -
per part con vex or slightly flat tened, cov ered by finely-po rous si li -
ceous mem brane. Outer sur face of lower part with small open ings,
0.5–0.8 mm in di am e ter. Dictyonal skel e ton com pris ing lychniscs
form ing a rather reg u lar net work with qua dran gu lar and rect an gu -
lar meshes, 0.3–0.35 mm in size. In ex ter nal parts of the wall oc -
curs ir reg u lar net work with smaller meshes, 0.2–0.25 mm in size.
Cor tex de vel oped on der mal sur face. Spicules not vis i ble within
mem brane.
Re marks: Spec i mens from Korzkiew were as signed by Ma³ecki
(1980) to Camerospongia capitata (Smith 1848) (= Cephalites
capitatus Smith 1848). Ac cord ing to that au thor, this spe cies is
char ac ter ized by a less el e vated sum mit and non-pro ject ing mar -
gins in com par i son to Camerospongia fungiformis (Goldfuss) (cf.
Smith, 1883, p. 288, pl. 14, fig. 11). Lack of el e vated sum mit on
the de scribed spec i mens is a re sult of abra sion dur ing trans port.
Shape of up per part of the stud ied spec i mens is sim i lar to other de -
scribed spec i mens of Camerospongia fungiformis (Goldfuss).
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Opole area (Turo-
nian); Spain (Aptian), France (Albian); N Ger many (Turonian);
Eng land (Coniacian–Santonian) af ter Reid (1968a).

Fam ily Ventriculitidae Smith 1848
emended Zittel 1877b, emended Mehl 1992

Ge nus Rhizopoterion Zittel 1877b
emended Schrammen 1912, emended Reid 1962, emended

Mehl 1992
Type spe cies: Scyphia cervicornis Goldfuss 1826

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

sensu Schrammen 1912)
Fig. 14A

*1829. Spongia cribrosa: Phillips, pl. 1, fig. 7.
v1933. Ventriculites radiatus Mantell: Bieda, p. 25.
v1980. Ventriculites radiatus Mantell: Ma³ecki, pl. 3, figs 5, 7, 8.
v1980. Ventriculites cylindratus Schrammen: Ma³ecki, pl. 3,

fig. 6.
v1980. Ventriculites mamillaris Smith: Ma³ecki, pl. 4, fig. 5.
v1980. Orthodiscus fragilis Schrammen: Ma³ecki, pl. 5, figs 3, 4.
v1980. Rhizopoterion tubiforme Schrammen: Ma³ecki, p. 415, pl. 

4, fig. 1.
1998. Rhizopoterion cribrosus (Phillips): Pervushov, p. 102, pl.

1, fig. 1.
1998. Rhizopoterion striatus Smith: Pervushov, p. 102, pl. 2,

figs 1–3; pl. 3, fig. 1.
1998. Rhizopoterion fractus sp. nov.: Pervushov, p. 103, pl. 2,

figs 4–5.
1998. Rhizopoterion suc ces sor Schrammen: Pervushov, p. 102,

pl. 1, fig. 2.
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1998. Rhizopoterion cylindratus Schrammen: Pervushov, p.
103, pl. 1, fig. 3.

1998. Ventriculites obliquus sp. nov.: Pervushov, p. 103, pl. 4,
fig. 1.

1998. Ventriculites ocreaceus sp. nov.: Pervushov, p. 104, pl. 4,
fig. 2.

1998. Ventriculites sculptus sp. nov.: Pervushov, p. 104, pl. 4,
fig. 3.

1998. Ventriculites duplus sp. nov.: Pervushov, p. 104, pl. 3,
fig. 2.

1998. Ventriculites cruciatus sp. nov.: Pervushov, p. 104, pl. 5,
fig. 2.

2002. Rhizopoterion cribrosum (Phillips): Wood, p. 32, pl. 2,
fig. 4.

2006. Rhizopoterion cribrosum (Phillips): Œwierczewska-G³a-
dysz, pp. 252–254, figs 18a-d, 19, 20a-f, (cum syn.).

Ma te rial:70 spec i mens – 1 from Zabierzów, 7 from Wielkanoc
and 62 from Korzkiew (in clud ing 22 from col lec tion ING PAN
A-I-82 nos.: 17/1–3, 18/1–9, 19, 20, 21/1–5, 24/1–3).

De scrip tion: Sponges usu ally trum pet- or fun nel-shaped (Fig.
14A), placed on a short, mas sive stem. Height at least 80 mm (no
com plete spec i men is pre served), di am e ter up to 100 mm. Wall
thick ness 7–10 mm. Outer sur face cov ered with lon gi tu di nal el lip -
tic ca nal open ings, 1.5–2 × 3–5 mm in size. Open ings oc cur on the
bot tom of shal low fur rows and form a quincunx. Si nu soi dal ribs
sep a rat ing the fur rows 1–1.5 mm wide. Round ca nal open ings on
the in ner sur face, 1–3 mm in size, less reg u larly dis trib uted in a
quincunx. Epirhyses long, straight and par al lel to the wall, ter mi -
nat ing blindly un der the sur face of the in ner side. Aporhyses
straight at the be gin ning and then run di ag o nally down wards and
con nect with the sys tem of lon gi tu di nal ca nals run ning in side the
wall. Dictyonal skel e ton built of lychniscs com bined in an ir reg u -
lar net work with meshes 0.3–0.4 mm in size. Synapticular cor tex
on both sur faces.

Re marks: The ex am ined spec i mens are char ac ter ized by large
mor pho log i cal vari abil ity, which was the ba sis of in clud ing them
to dif fer ent spe cies, or even to dif fer ent gen era (see Ma³ecki,
1980). The ob served va ri ety of the sponge shapes and sizes of the
ca nal open ings is, how ever, typ i cal of this poly mor phic spe cies
(cf. Œwierczewska-G³adysz, 2006).

Sim i lar large intraspecific vari abil ity also ex ists amongst the
rep re sen ta tives of R. cribrosum from the Lower Santonian of the
Saratov Re gion. Var i ous morphotypes of this spe cies were as -
signed by Pervushov (1988) to a few – in clud ing five new – spe -
cies of the ge nus Ventriculites Mantell 1822. The course of the
ca nals in side the wall vis i ble in hor i zon tal and trans verse sec tions
of the spec i mens from the Volga Re gion (see Pervushov, 1988, pl.
2, figs 1–6; pl. 3, figs 1–4; pl. 4, figs 1–3) shows a com plex net -
work of ca nals typ i cal of Rhizopoterion cribrosum (cf. Reid, 1962; 
Ulbrich, 1974; Œwierczewska-G³adysz, 2006). To the above spe -
cies per haps may be in cluded spec i mens de scribed by Pervushov
(1988) as spe cies of Rhizopoterion – R. cervicorne (Goldfuss
1833), R. inerrutum (Eichwald 1865), R. imucalix sp. nov, R.
supralicharevi sp. nov. R. fungiforme sp. nov, R. solumiforme sp.
nov, R. santonicum sp. nov and R. co chlear sp. nov. Con clu sions
on the sys tem atic po si tion of these spe cies is im pos si ble as they
are rep re sented ex clu sively by the lower parts of sponges (stalks
with rhi zoids) with di ag nos tic fea tures lack ing.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its; Campanian), Up per
Mid dle Vistula Val ley (Campanian–Lower Maastrichtian), Opole
area (Turonian–Coniacian); N Ger many (Turonian–Campanian);
Eng land and Ire land (Senonian); Isle of Rügen (Lower Maastrich-
tian); Ukraine – Cri mean (Maastrichtian), N Donbass re gion
(Maastrichtian); Rus sia – Saratov area (Lower Santonian);
?France (Turonian).
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Fig. 14. Lychniscosida; A. Rhizopoterion cribrosum (Phillips 1829); lat eral view of the lower part of spec i men; Wielkanoc (W20); B.
Coscinopora infundibuliformis Goldfuss 1826; lat eral view; Wielkanoc (W18); C. Leiostracosia angustata (Roemer 1841); lat eral view;
Korzkiew (ING PAN A-I-82/29/1)



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

Goldfuss 1826

Coscinopora infundibuliformis Goldfuss 1826
Figs 14B, 15A

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

1877a. Coscinopora infundibuliformis Goldf.: Zittel, p. 359, pl.
2, fig. 4.

1877b. Coscinopora infundibuliformis Goldf.: Zittel, p. 49.
1878. Coscinopora infundibuliformis: Quenstedt, pp. 461, 464,

pl. 137, figs 7, 8.
1883. Coscinopora infundibuliformis Goldf. sp.: Hinde, p. 105.
1912. Coscinopora infundibuliformis Goldf.: Schrammen, pp.

293–294, text-pl. 15, figs 13, 14.
1933. Coscinopora infundibuliformis Goldfuss: Bieda, pp. 33–

34.
1933. Coscinopora infundibuliformis Gold. var. micropora

Schrammen: Bieda, pp. 34, pl. 1, fig. 3.
1960. Coscinopora infundibuliformis Goldfuss: Defretin-

Lefranc, pp. 79–80, pl. 9, figs 1, 5; text-fig. 21.
1974. Coscinopora infundibuliformis Goldfuss: pp. 64–65, pl.

13, fig. 4, pl. 14, fig. 2.

v1980. Coscinopora infundibuliformis Goldfuss: Ma³ecki, pl. 6,
figs 2a, b.

v1980. Coscinopora quincuncialis Smith: Ma³ecki, p. 416, pl. 6,
figs 1a, b.

v1980. Coscinopora variabilis sp. nov.: Ma³ecki, p. 416, pl. 5,
fig. 8; text-fig. 5b.

v1980. Coscinopora sp.: Ma³ecki, p. 416, pl. 6, figs 5a, b; text-fig. 
5a.

v1984. Coscinopora variabilis Ma³ecki: Hurcewicz, p. 334, pl.
87, fig. 4.

v1984. Coscinopora cy lin dri cal Ma³ecki: Hurcewicz, p. 334, pl.
87, fig. 3.

v1991. Coscinopora infundibuliformis Goldfuss: Tarkowski, p.
94, pl. 3, fig. 8.

Ma te rial: 31 spec i mens – 4 from Zabierzów, 11 from Wielkanoc
and 16 from Korzkiew (in clud ing 11 from col lec tion ING PAN
A-I-82 nos.: 30/1–7; 31/1, 2; 32; 33).

De scrip tion: Nar row con i cal or cup-shaped sponges, reach ing 75
mm in height (Fig. 14B). Di am e ter of up per part very vari able,
from 15 to 60 mm. Wall thick ness ca. 1–1.5 mm. Few spec i mens
with pre served frag ments of stalk. Both sur faces cov ered with
small ca nal open ings, dis trib uted in a quincunx. On der mal sur face 
ca nal open ings round, 0.4 mm in di am e ter, ca. 220/cm2. On gastral 
sur face ca nal open ings are oval, 0.4 × 0.5 mm in size, ca. 200/cm2. 
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Fig. 15. Lychniscosida; A. Coscinopora infundibuliformis Goldfuss 1826; frag ment of the lower part of spec i men; bro ken rhizoid with
traces of synapticular skel e ton cov er ing der mal sur face of calcitized dictyonal net work; Korzkiew (ING PAN A-I-82/33 as Coscinopora
variabilis Ma³ecki 1980); B. Sporadoscinia stirps Schrammen 1912; frag ment of ex ter nal sur face with ca nal open ings in the lower part of
sponges; Wielkanoc (W22); C, F. Napaeana striata (Schrammen 1902); C – frag ment of ex ter nal sur face with ca nal open ings and
glauconitized cor tex; Korzkiew (ING PAN A-I-82/25/1); F – lon gi tu di nal sec tion of the wall show ing voids af ter reg u lar dictyonal skel e -
ton with lychniscs (black ar rows);Wielkanoc (W56). D, E. Astropegma stellata (Roemer 1841); A – frag ment of ex ter nal sur face; ca nal
open ings with star-like lay out, B – ir reg u lar lay out ca nals open ings on ex ter nal sur face in the up per part of spec i mens; Korzkiew (ING
PAN A-I-82/26/1 as Sporadoscinia teutoniae Schrammen 1912)



Both sur faces cov ered with cor tex. On der mal sur face the finely-
po rous cor tex is very thick. In subdermal part the skel e ton is reg u -
lar with rect an gu lar meshes 0.35-0.4 × 0.2-0.25 mm in size.
Dictyonal skel e ton in cen tral part with only sin gle im prints of
lychniscs pre served. In lower part of some spec i mens, above the
cor tex are de vel oped thick synapticular fil a ments, which ex tend
into the stalk struc ture.
Re marks: The spec i mens of C. infundibuliformis from Korzkiew
as signed by Ma³ecki (1980) to dif fer ent spe cies dif fer only in body 
shape. Ma³ecki (1980) de scribed wide, cup-like spec i mens as C.
infundibuliformis Goldfuss, whereas the nar rower forms were as -
signed to C. quincuncialis Smith. C. variabilis Ma³ecki is rep re -
sented ex clu sively by one spec i men, which is the lower frag ment
of a cup with a bro ken stem. “Ad di tional oscula” on the cup sur -
face, di ag nos tic of the spe cies, are in fact traces of bro ken rhi zoids
with a char ac ter is tic synapticular skel e ton (Fig. 15A). Their lo ca -
tion on one side of the cup and its ab nor mal cur va ture sug gests that 
the sponge might have been bent or even col lapsed while alive,
which caused ad di tional rhi zoids to form.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its; Campanian), Opole
area (Up per Turonian–Lower Coniacian); France (Coniacian);
NW Ger many (Campanian); Eng land (Coniacian–Campanian)
after Reid (1968a).

Ge nus Leiostracosia Schrammen 1902
(=Pachylepisma Schrammen 1902)

Leiostracosia angustata (Roemer 1841)
Fig. 14C

*1841. Scyphia angustata N.: Roemer, p. 8, pl. 3, fig. 5.
1878. Ventriculites angustatus distortus: Quenstedt, p. 437, pl.

136, figs 15–19.
1912. Leiostracosia angustata Roem. sp.: Schrammen, p. 284.
1960. Leiostracosia angustata (Roemer): Nes tler, pp. 34–36, pl. 

8, figs 1–5.
partim v1980. Leiostracosia angustata (Roemer): Ma³ecki, pl. 7,

fig. 2; non pl. 5, fig. 3 (=Astropegma stellata Roe-
mer).

v1991. Leiostracosia angustata (Roemer): Tarkowski, p. 92, pl.
3, figs 3, 6.

Ma te rial: 16 spec i mens – 1 from Zabierzów, 6 from Wielkanoc
and 9 from Korzkiew (in clud ing 6 from col lec tion ING PAN
A-I-82 nos.: 29/1, 2; 26/4–6; 27/4).
De scrip tion: Nar row con i cal or nearly cy lin dri cal sponges up to
90 mm in height (Fig. 14C). Wall thick ness 6 mm. Der mal sur face
cov ered by ir reg u lar ca nal open ings, 1.5–2.5 mm in size. They are
ar ranged in dis tinct ver ti cal rows, 20–25/cm2. Lo cally, es pe cially
in the up per part, this dis tri bu tion is dis turbed and be comes ir reg u -
lar. Open ings sep a rated by ca. 1 mm wide, flat skel e tal bands.
Epirhyses straight, per pen dic u lar to wall, ter mi nat ing be low the
sur face of ridges of the gastral sur face. On gastral sur face the lon -
gi tu di nal fur rows and ribs (vis i ble in trans verse sec tion) are of
sim i lar width of 1.5–2 mm. Ca nal open ings on gastral side and
aporhyses in wall im pos si ble to de ter mine due to poor state of
pres er va tion. On der mal sur face oc curs thick fine-po rous cor tex.
In subdermal part dictyonal skel e ton not very reg u lar with qua -
dran gu lar meshes, 0.3 mm in size.
Re marks: Some older syn onyms of L. angustata, pointed out by
Schrammen, seem doubt ful. From the de scrip tion and pic tures of
the spec i mens Ventriculites angustatus from Eng land (see Hinde,
1883, p. 114, pl. 26, fig. 3a) it is ev i dent that they do not have fur -
rows on their gastral sur face, typ i cal of the ge nus Leiostracosia.
Other forms men tioned by Schrammen (1912), with the ex cep tion
of the spec i men pre sented by Quenstedt (1878, pl. 136, fig. 18),

lack in for ma tion on the mor phol ogy of the gastral sur face (see
Reuss, 1845–46, p. 74, pl. 7, fig. 11; Leonhard, 1897, p. 31;
Wollemann, 1902, pp. 9–10).

A sec ond ary net work, spread ing above the fur rows, which is
char ac ter is tic of other spe cies of Leiostracosia, is un known in L.
angustata. In the case of the ex am ined spec i mens, it also was im -
pos si ble to di ag nose this fea ture due to tight fill ing of the folds
with phosphatized sed i ment.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Opole area (Turo-
nian); N Ger many (Campanian); Czech Re pub lic (Turonian).

Ge nus Sporadoscinia Pom mel 1872
Type spe cies: Scyphia retiformis Roemer 1841

Sporadoscinia venosa (Roemer 1841)
Fig. 16A

*1841. Scyphia venosa N.: Roemer, p. 8, pl. 3, fig. 4.
1912. Sporadoscinia venosa Roem. sp.: Schrammen, p. 281, pl.

38, fig. 4; text-pl. 14, fig. 18.
v1933. Sporadoscinia venosa (Roemer): Bieda, p. 32, pl. 1, fig. 5.
v1933. Sporadoscinia sp.: Bieda, p. 33, pl. 2, fig. 5.
1960. Sporadoscinia venosa (Roemer): Defretin-Lefranc, p. 74,

pl. 7, figs 5, 6.
1974. Sporadoscinia venosa (Roemer): Ulbrich, p. 62, pl. 14,

fig. 3.
partim 2002. Sporadoscinia (Sporadoscinia) venosa (Roemer):

Pervushov, pp. 100, pl. 1 fig. 5, non pl. 8, fig. 1.
2002. Sporadoscinia (Tenuireticulus) concavoconvexa Pervu-

shov; Pervushov, pp.104, pl. 8 figs. 3–4, pl. 9, fig. 3.

Ma te rial: 5 spec i mens – 4 from Wielkanoc and 1 from Korzkiew.
De scrip tion: Cup-like sponges, 45 mm in height and 35 in di am e -
ter (Fig. 16A). Wall thick ness av er agely 3–4 mm. On der mal sur -
face ca nal open ings round, oval or ir reg u lar, 0.8–1 mm in dia-
me ter. They ran domly cover the en tire wall sur face or are lo cally
ar ranged in in dis tinct lon gi tu di nal rows. Skel e tal bands flat, 1 mm
wide on the av er age. Open ings dis trib uted at 60–70/cm2. Oval ca -
nal open ings al ter nate on gastral sur face, 1 × 1.5 mm in size and at
36/cm2. Aporhyses and epirhyses ini tially straight, per pen dic u lar
to wall. Fur ther course of ca nals not ob served. Dictyonal skel e ton
ir reg u lar with qua dran gu lar meshes, 0.2–0.25 mm in size. Both
sur faces of dictyonal skel e ton cov ered by synapticular cor tex.
Re marks: Some of the ex am ined spec i mens, in com par i son to the
rep re sen ta tives of S. venosa from Ger many have more sparsely ar -
ranged ca nal open ings on the der mal sur face. A sim i lar ar range -
ment is noted in the ma te rial from France (Defretin-Lefranc,
1960), as well as in spec i mens de scribed by Bieda (1933) as
Sporadoscinia sp.

Ac cord ing to Pervushov (2002), S. (Sporadoscinia) venosa is
char ac ter ized by a wide-con i cal skel e ton with bi lat eral sym me try,
small size (height up to 50 mm, width 56 × 80 mm) and oval
osculum 52 × 76 mm in di am e ter. Ac cord ing to this di ag no sis, not
con sid er ing the sponge shape, size and the dis tri bu tion of the ca nal 
open ings, Pervushov (2002) as signed to S. (Sporadoscinia) venosa
spec i mens with large, 2.5–3 mm in size, po lyg o nal ca nal open ings
on the der mal sur face, which prob a bly rep re sent S. decheni (Gold-
fuss, 1833). In turn, the asym met ric spec i mens of S. venosa were
de scribed by Pervushov (2002) as the spe cies S. (Tenuireticulus)
concavoconvexa Pervushov 2000.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its; Campanian), N France
(Coniacian), N Ger many (Up per Campanian), Eng land (Conia-
cian–Campanian) af ter Reid (1968a).
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Sporadoscinia stirps Schrammen 1912
Figs 15B,16B

*1912. Sporadoscinia stirps nov. sp.: Schrammen, p. 282, pl. 38,
fig. 7; text-pl. 13, fig. 13.

v1980. Sporadoscinia stirps Schrammen: Ma³ecki, pl. 5, fig. 1.
partim v1980. Sporadoscinia teutoniae Schrammen: Ma³ecki, pl.

5, fig. 6.

Ma te rial: 18 spec i mens – 8 from Wielkanoc and 10 from Korz-
kiew (in clud ing 3 from col lec tion ING PAN A-I-82 nos.: 27/1, 2;
29/3)
De scrip tion: Con i cal or nearly cy lin dri cal sponges with up per -
most rim slightly con stricted (Fig. 16B). The larg est spec i men is
80 mm high. Wall thick ness 3–3.5 mm. On der mal sur face po lyg o -
nal ca nal open ings usu ally trans versely elon gated, 1.5–2.5 mm in
size, 35–40/cm2. They are dis trib uted with out or der (Fig. 15B) or
in lon gi tu di nal rows. Usu ally, rows are well-vis i ble in lower part

of sponges. Skel e tal bands be tween ca nal open ings prom i nent, 0.5
mm in width. In lower part bands are flat and wider (Fig. 15B). On
gastral sur face ca nal open ings oval, 1 × 1.5–2 mm in size. Their
den sity is 30–35/cm2. Straight epirhyses join with the sys tem of ir -
reg u lar cham bers un der gastral sur face. Aporhyses straight in ini -
tial part. Their fur ther course is im pos si ble to de ter mine due to
poor state of pres er va tion of the spec i mens. Dictyonal skel e ton ir -
reg u lar with quad ran gle meshes 0.2–0.3 mm in size, subdermally
with nu mer ous synapticules. Der mal and gastral sur face of dictyo- 
nal skel e ton with thick synapticular cor tex.
Re marks: In the ma te rial from Korzkiew, the ca nal open ings on
gastral sur face are usu ally smaller and more densely dis trib uted
than in the holotype. The ca nal open ings are, how ever, vis i ble
only in the up per most parts of the stud ied spec i mens, where they
can be rel a tively small, sim i larly as in other spe cies of the ge nus
Sporadoscinia.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
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Fig. 16. Lychniscosida; A. Sporadoscinia venosa (Roemer 1841); lat eral view; Wielkanoc (W8); B. Sporadoscinia stirps Schrammen
1912; lat eral view; Wielkanoc (W22); C. Sporadoscinia alcyonoides (Mantell 1822); lat eral view; in the up per part of spec i men the ex ter -
nal sur face is de stroyed and fill ing sed i ment in ca nals is vis i ble; Wielkanoc (W28); D. Astropegma stellata (Roemer 1841); lat eral view;
Wielkanoc (W31); E. Napaeana striata (Schrammen 1902); lat eral view; Korzkiew (ING PAN A-I-82/25/1). F. Coeloscyphia racemosa
(Smith 1848); lat eral view; Zabierzów (Z23)



sponges re de pos ited to Santonian de pos its); N Ger many (Up per
Campanian); Eng land (Santonian) and Ire land (Coniacian–
Santonian) af ter Reid (1968a).

Sporadoscinia alcyonoides (Mantell 1822)
Figs 16C, 17A, B

*1822. Ventriculites alcyonoides: Mantell, p. 176.
1980. Prokaliapsis arborescens (Michelin): Ma³ecki: p. 425, pl. 

12, fig. 5.
v1991. Sporadoscinia eutactopora Defretin-Lefranc: Tarkow-

ski, p. 92, pl. 3, figs 2, 5.
2006. Sporadoscinia alcyonoides (Mantell): Œwierczewska-

G³adysz, pp. 259–260, figs 23c, 25c-f, 26 (cum syn.).
2009. Ventriculites alcyonoides Mantell: Vodrážka et al., fig.

7b, d.

Ma te rial: 7 spec i mens – 1 from Zabierzów, 4 from Wielkanoc
and 2 from Korzkiew (in clud ing 1 from col lec tion ING PAN
A-I-82 no. 58).
De scrip tion: Con i cal sponges, prob a bly with stalk (Fig. 16C).
The most com plete spec i men is 90 mm high and 50 mm in di am e -
ter. Wall thick ness 4–7 mm. On der mal sur face round ca nal open -
ings ar ranged in quincunx, 9–20/cm2. In lower part of the cup the
open ings are smaller, 1–1.5 mm in di am e ter, and in the up per part
larger, up to 2–2.5 mm. Flat skel e tal bands be tween ca nals open -
ings 1–1.5 mm wide. On gastral sur face oval ca nal open ings, 1.5 ×
2–2.5 mm in size. The small est open ings are sit u ated in the up per
part of sponge. Open ings, 18–24/cm2, al ter nate quincuncially in
lon gi tu di nal rows. Ir reg u lar cham bers lo cated in side the wall.
Their con nec tion with ca nals is in vis i ble. Skel e ton within wall
rather reg u lar, with rect an gu lar meshes, 0.2 × 0.25–0.3 mm in size. 
On both sur faces oc curs very thick, fine-po rous cor tex.
Re marks: Most spec i mens from the Santonian of the Kraków
area, in com par i son to the ma te rial from the Mid dle Vistula River
val ley, have rather large ca nal open ings on the der mal sur face. In
this re spect they are very sim i lar to the spec i mens from the Santo-
nian of the Saratov Re gion, de scribed as Ventriculites spinosus
Sinzov 1871–72, which prob a bly also rep re sent the spe cies S.
alcyonoides.

Small open ings sep a rated by rel a tively wide (2 mm) skel e tal
bands are ob served on spec i mens from Korzkiew de scribed by
Ma³ecki (1980) as the lithistid Prokaliapsis arborescens (Michelin 
1840). It is dif fi cult to state to what ex tent this spec i men dif fers
from oth ers, as it is pre served only as the lower part of a wide asym -
met ric cone with vis i ble voids af ter lychniscs (see Fig. 17A, B)

The pat tern and den sity of dis tri bu tion of the ca nal open ings
(25/cm2) on the der mal sur face typ i cal of S. alcyonoides is also
char ac ter is tic of the spec i men from the Turonian of the Opole Ba -
sin, as signed by Tarkowski to S. eutactopora Defretin-Lefranc
1960. The lat ter spe cies, in com par i son to S. alcyonoides, has
smaller ca nal open ings, 80/cm2.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian deposits), Mid dle Vistula Val ley 
(Up per Maastrichtian), Opole area (Turonian), Kraków area
(Campanian); N Ger many (Up per Turonian); France (Up per
Turonian); Czech Re pub lic (Up per Turonian); ?Rus sia – Saratov
area (Lower Santonian); Eng land (Mid dle Turonian–Santonian)
af ter Reid (1968a).

Astropegma Pomel 1872
Type spe cies: Scyphia stellata Roemer 1841

Astropegma stellata (Roemer 1841)
Figs 15D, E, 16D

*1841. Scyphia stellata N.: Roemer, p. 7, pl. 3, fig. 3.

1926. Ventriculites stellatus Schrammen: Moret, pp. 225–226.
1950. Ventriculites stellatus Schrammen: Lagneau-HÀrenger,

p. 301.
1992. Ventriculites stellatus (Roemer): Mehl, p. 128, text-fig.

32 (cum syn.).
v1980. Leiostracosia angustata (Roemer): Ma³ecki, pl. 5, fig. 3.
partim v1980. Sporadoscinia teutoniae Schrammen: Ma³ecki, pl.

5, fig. 2.
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Fig. 17. Dictyonal skel e ton of Lychniscosida; A, B. Sporado-
scinia alcyonoides (Mantell 1822); A – trans verse sec tion of the
wall show ing ca nal (c), cham bers (ch), lychnisc (white ar row) and
gastral cor tex (black ar rows); der mal cor tex de stroyed; B – voids
af ter lychniscs (white ar rows) and frag ments of der mal cor tex
(black ar row); Korzkiew (ING PAN A-I-82/58 as Prokaliapsis
arborescens (Michelin 1840); C. Napaeana striata (Schrammen
1902); voids af ter dictyonal skel e ton with lychniscs (ar rows);
Korzkiew (ING PAN A-I-82/56 as Siphonia micropora Schram-
men 1910)



Ma te rial: 10 spec i mens – 3 from Wielkanoc, 2 from Zabierzów
and 5 from Korzkiew (in clud ing 4 from col lec tion ING PAN
A-I-82 nos.: 26/1–3, 27/3).
De scrip tion: Cup-like or con i cal sponges, up to 60 mm high and
45 mm in di am e ter (Fig. 16D). Thick ness of wall 3–4 mm. On der -
mal sur face ca nal open ings tri an gu lar or po lyg o nal, 1.5 mm in
size, sep a rated by nar row, 0.5 mm wide skel e tal bands. Ca nal
open ings ar ranged ra di ally around nod u lar thick en ings of the skel -
e ton, form ing star-like clus ters (Fig. 15D). In up per part of spon-
ges usu ally the ca nal open ings are smaller, ir reg u larly dis trib uted
and the skel e tal bands are with out nod u lar thick en ings (Fig. 15E).
In lower part, ca nal open ings may be ar ranged in lon gi tu di nal
rows. Ca nal open ings on gastral sur face oval, 1 × 1.5–2 mm in
size. They al ter nate quincuncially in lon gi tu di nal rows. Epirhyses
and aporhyses straight, per pen dic u lar to the wall. Dictyonal skel e -
ton ir reg u lar. Meshes usu ally 0.25-0.35 mm in size. Both sur faces
of dictyonal skel e ton cov ered by thick synapticular cor tex.
Re marks: Due to the poor state of pres er va tion, the star-like pat -
tern of the ca nal open ings on the der mal sur face and the nod u lar
thick en ings in some of the spec i mens are vis i ble only in some
cases. Prob a bly in con se quence, Ma³ecki (1980) as signed these
spec i mens to Leiostracosia angustata (Roemer) and Sporado-
scinia teutoniae (Schrammen).

The dis cussed spe cies was usu ally con sid ered a rep re sen ta -
tive of Ventriculites Mantell (Schrammen, 1902, 1912; HÀrenger,
1942; Lagneau-HÀrenger, 1950; Ulbrich, 1974; Mehl, 1992). Reid
(2004b) as signed it to Astropegma, which was pro posed by Pomel
(1872). It seems, how ever, that this ge nus is closely re lated to
Sporadoscinia Pomel. This is con firmed by the skel e ton struc ture,
as well as the pat tern of ca nal open ings on the in ner sur face, and
par tic u larly by the cha otic dis tri bu tion of the ca nal open ings in the
up per part of the spec i men on the outer sur face.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); France (Santonian); N 
Ger many (Up per Campanian); Spain (Senonian, Maastrichtian).

Ge nus Napaeana de Laubenfels 1955 nom. nov.
(= Eudictyon Schrammen 1902,
non Eudictyon Mar shall 1875;
= Napaea Schrammen 1912)

Type spe cies: Eudictyon striatum Schrammen 1902

Napaeana striata (Schrammen 1902)
Figs 15C, F, 16E, 17C

?1871–72. Coscinopora quincuncialis Smith: Sinzov, pp. 31–32,
pl. 5, figs 8, 9.

*1902. Eudictyon striatum Schrm. n. sp.: Schrammen, p. 15, pl.
2, fig. 5, text-fig. 2.

v1980. Napaeana striata (Schrammen): Ma³ecki, pl. 6, fig. 3.
v1980. Siphonia micropora Schrammen: Ma³ecki, p. 424, pl.

12, figs 6a, b.
1998. Napaeana (Napaeana) striata (Schrammen): Pervu-

shov, p. 128, pl. 25, fig. 1.
1992. Napaeana striata (Schrammen): Mehl, p. 124, pl. 20,

figs 1, 3 (cum syn.).
1993. Napaeana striata (Schrammen): Jahnke & Gasse, pl. 17, 

figs 4–6, pl. 18, fig. 4.

De scrip tion: Con i cal sponges, up to over 40 mm high (Fig. 16E).
Wall thick ness 2.5–3 mm. Der mal sur face cov ered with oval or
some times round, al ter nat ing ca nal open ings, ar ranged in lon gi tu -
di nal rows, 0.5 × 0.5–1 mm in size and 55–60/cm2. Straight long
ca nals per pen dic u lar to wall. Rather reg u lar skel e ton com posed of
lychniscs (Fig. 15F). Meshes usu ally rect an gu lar, 0.25–0.3 mm in
size. Subdermal skel e ton less reg u lar, lo cally with synapticules.
On the der mal sur face oc curs fine, synapticular cor tex (Fig. 15C).

On the gastral sur face oc cur synapticular finely-po rous plates,
which con cat e nate with them by synapticular fil a ment bridges.
Re marks: Due to the pres ence of phosphatized sed i ment fill ing
the sponges, the traces of plates on gastral sur face, spe cific for N.
striata were well-vis i ble only on one of the spec i mens. Other mor -
pho log i cal fea tures of the stud ied spec i mens, in clud ing the spec i -
men de scribed by Ma³ecki (1980) as the lithistid Siphonia mi cro-
pora Schrammen (com pare Fig. 17C) are fully con cor dant with
de scrip tions of this spe cies from Ger many.

Apart from N. striata, Pervushov (1988) dis tin guished 15 new 
spe cies of Napaeana in the ma te rial from the Santonian of Sara-
tov. The di ag no ses of the new spe cies are based on the shape and
size of the spec i mens. These fea tures, how ever, are vari able in all
spe cies of the Ventriculitidae and can not be the only di ag nos tic
cri te rion dis tin guish ing be tween spe cies. There fore, it may be sus -
pected that most of them are sim ply ju nior syn onyms of N. strata.
Poor photographical doc u men ta tion of the spe cies, as well as in -
com plete de scrip tions does not al low solv ing this prob lem.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); Rus sia – Saratov area
(Lower Santonian); N Ger many (Campanian).

Fam ily Polyblastidiidae Schrammen 1912
Ge nus Coeloscyphia Tate 1865
(= Polyblastidium Zittel 1877b)

emended Reid 2004b
Type spe cies: Coeloscyphia sulcata Tate 1865

Coeloscyphia racemosa (Smith 1848)
Fig. 16F

*1848. Brachiolites racemosum: Smith, pp. 364–65, pl. 15, fig. 6.
1864. Cephalites ellipticus: Roemer, p. 7, pl. 4, fig. 6.
1865. Coeloscyphia sulcata Tate, p. 43, pl. 5, fig. 5.
1877b. Polyblastidium luxarians Zitt. n. sp.: Zittel, p. 52, pl. 3,

fig. 7.
1883. Coeloscyphia sulcata Tate: Hinde, pp. 118–119, pl. 29,

figs 1, 1a.
1883. Polyblastidium racemosum Toulm. Smith: Hinde, p. 119,

pl. 27, figs 2, 2a.
1902. Polyblastidium racemosum T. Smith: Schrammen, p. 10,

pl. 2, fig. 3.
1912. Polyblastidium racemosumT. Smith: Schrammen, p. 275,

pl. 38, figs 8–10, text-pl. 13, fig. 10.
1974. Coeloscyphia racemosa (Smith): Ulbrich, p. 64, pl. 13,

fig. 3.
v1980. Plocoscyphia reticulata Hinde: Ma³ecki, pl. 10, fig. 3.
2000. Coeloscyphia racemosa (Smith): Le vis, fig. 2a.
2004. Polyblastidium racemosum (Smith): Bartholomäus &

Hahn, pp. 49–52, pl. 1, figs. 1–3.

Ma te rial: 3 spec i mens – 1 from Zabierzów, 1 from Wielkanoc
and 1 from Korzkiew (ING PAN A-I-82 no. 45).
De scrip tion: Sponges hav ing a form of ax ial tube with lat eral,
bud-like out growths (Fig. 16F). Height up to 56 mm, width 40
mm. Stem not pre served. Lat eral out growths 7–11 mm in di am e ter 
with small open ings, 2–4 mm in di am e ter. Both sur faces of tubes
with lon gi tu di nal fur rows and rounded ribs, formed by ra dial fold -
ing of a thin wall (0.5 mm thick). Thick ness of tube wall 3–4 mm.
Dictyonal skel e ton reg u lar, com pris ing small lychniscs. Meshes
rect an gu lar or qua dran gu lar, 0.2-0.25 mm in size. In trans verse
sec tion net work ir reg u lar with tri an gu lar meshes, 0.2 mm in size.
On der mal sur face oc curs thick synapticular cor tex with small
rounded open ings, 0.5–0.6 mm in size. No cor tex on gastral sur -
face. Ca nals in dictyonal skel e ton not vis i ble.
Re marks: The spec i men from Korzkiew de scribed by Ma³ecki as
Plocoscyphia reticulata Hinde [= Exanthesis reticulata (Hinde)] is 
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in com plete and strongly glauconitized; how ever, the char ac ter is tic 
folds on both sur faces of the out growths are lo cally well-rec og niz -
able. Ac cord ing to Reid (2004b), in rep re sen ta tives of the fam ily
Polyblasidiidae the epirhyses are short and pit-like. Lack of those
in the stud ied spec i mens may be the re sult of poor pres er va tion.
Oc cur rence: Po land – Kraków area (Coniacian or/and Santonian
sponges re de pos ited to Santonian de pos its); N Ger many (Cenoma- 
nian, Campanian); Eng land (Upper Turonian–Lower Maastrich-
tian); Ire land (Coniacian–Santonian) af ter Reid (1968a).

TAX O NOMIC RE MARKS

The tax o nomic com po si tion of the sponge fauna in the
stud ied out crops is sim i lar. The high est di ver sity with 30
species was ob served at Korzkiew “Above the Cas tle” and
the low est, with 16 spe cies, at Zabierzów. The dif fer ence in
the num ber of rec og nized spe cies is con nected with dif fer -
ent num ber of spec i mens found in stud ied lo ca tions.

Ma³ecki (1980) de scribed 60 spe cies from the Santo-
nian de pos its of the Kraków Re gion, of which only 15 are
con sid ered valid in this re port. The au thor’s stud ies based
on a larger num ber of spec i mens sup ported by lit er a ture
data al lowed a sig nif i cant re duc tion of the num ber of spe -
cies dis tin guished by Ma³ecki (1980). This re duc tion par tic -
u larly con cerns the num ber of ventriculitid spe cies, which
dis play a high intraspecific va ri ety of shape and size of the
ca nal open ings. None of the five new spe cies pro posed by
Ma³ecki (1980) have been con firmed. Some di ag nos tic fea -
tures are ab sent in the holotypes. The mis in ter pre ta tion of
cer tain el e ments vis i ble in these spec i mens re sulted from
their dam age dur ing redeposition or phosphatization. Other
de scribed fea tures of sup pos edly new taxa is just intraspe-
cific vari abil ity. For this rea son, the new spe cies pro posed
by Ma³ecki (1980) are ju nior syn onyms: Aphrocallistes co-
ronatus Ma³ecki = Aphrocallistes cylindrodactylus Schra-
mmen, Myrmecioptychium jordanum Ma³ecki = Coelopty-
chium subagaricoides Sinzov, Becksia ojcoviensis Ma³ecki
= Becksia crispata (Quenstedt), Etheridgea korzkievicensis
Ma³ecki = Etheridgia mirabilis Tate, Coscinopora varia-
bilis Ma³ecki = Coscinopora infundibuliformis Goldfuss.
Due to poor state of pres er va tion of some spec i mens,
Ma³ecki (1980) dis re garded the spiculation, what re sulted in 
de scrib ing some hexactinosid sponges as Lychniscosida
[e.g., Lefroyella favoidea was de scribed as Toulminia cate-
nifer (Smith)].

Ma³ecki (1980) re ported also 7 spe cies of lithistid spon- 
ges. Spec i mens of two spe cies – Scytalia racidiformis
(Philips 1835) and Homalodora tuberosa Schrammen 1910
– are miss ing in the Ma³ecki col lec tion in the ING PAN Mu -
seum in Kraków. No de scrip tion and pho to graphic doc u -
men ta tion of these spec i mens was given, thus it is im pos si -
ble to have an opin ion on their tax o nomic as sign ment.
Based on the ex am i na tion of the skel e ton, other spec i mens
of lithistids proved to be rep re sen ta tives of Hexactinosida
[Bolidium capreoli (Roemer) = Verrucocoelia tubulata
(Smith), Ragadinia rimosa (Roemer); Homalodora pusilla
(Schrammen) = Polyopesia angustata (Schrammen)] and
Lychniscosida [Siphonia micropora Schrammen = Napae-
ana striata (Schrammen); Prokaliapsis arborescens (Mi-

chelin) = Sporadoscinia alcyonoides (Mantell)]. The spe -
cies Sestrocladia furcata Hinde (not men tioned by Ma³ecki, 
1980 in tab. 1 but dem on strated in pl. 7, fig. 1) is a frag ment
of a rhizoidal pro cess with lon gi tu di nal ca nals and synapti-
cular fil a ments. This type of bro ken pro cesses, with a struc -
ture typ i cal of the rep re sen ta tives of the fam ily Ventricu-
litidae Smith, is a com mon el e ment in all men tioned ex po -
sures. Lithistid sponges in the ex am ined ma te rial are known 
from a few small and dif fi cult to as sign frag ments of spon-
ges of the suborder Rhizomorina Zittel. The pres ence of
representatives of the suborder Tetracladina Zittel is con -
firmed by a few iso lated tetraclones pre served in the ma te -
rial fill ing the spongocoels of hexactinellid sponges. Based
on these ob ser va tions, lithistid sponges seem to have been
present in the described sponge fauna but were an accessory 
group.

RE MARKS ON THE AGE
AND DIS TRI BU TION OF THE SPONGES

The abun dance of sponges in the basal part of all stud -
ied Santonian suc ces sions and their high tax o nomic di ver -
sity is the re sult of sec ond ary ac cu mu la tion of these fos sils.
They were ex humed and trans ported by sea cur rents from
more el e vated ar eas of the Kraków Swell (Olszewska-Nej-
bert & Œwierczewska-G³adysz, 2008, 2009). The state of
preservation of the sponges points that only some of them
rep re sent lag de pos its at the Wielkanoc.

Sponges oc cur ring in Wielkanoc have been dated as
late Early Coniacian – Late Santonian (Olszewska-Nejbert
& Œwierczewska-G³adysz, 2009). Sponges from other lo -
cal i ties are prob a bly of the same age, but it can not be ex -
cluded that part of them de rive also from eroded lower
Lower Coniacian strata. In the stud ied suc ces sions de pos its
of this age have been pre served only at Wielkanoc. In situ
sponges have been found in the up per Lower Coniacian de -
pos its of this ex po sure (Olszewska-Nejbert & Œwierczew-
ska-G³adysz, 2008, 2009). This as sem blage con sists of
eight spe cies – Periphragella plicata Schrammen, Polyo-
pesia angustata Schrammen, Plocoscyphia communis
Moret, Etheridgia mirabilis Tate, Leiostracosia angustata
(Roemer), Rhizopoterion cribrosum (Phillips), Sporado-
scinia venosa (Roemer), and Astropegma stellata  (Roe-
mer). All of these spe cies ap pear also in the phosphatized
sponge as sem blage in the basal part of the Santonian suc -
ces sion. No hexactinellid sponges have been noted so far in
the Cenomanian and Turonian deposits of the Kraków area.

The Coniacian and/or Santonian age of the stud ied
sponges is also in di cated by the re sem blance to other Cre ta -
ceous as sem blages from Eu rope. The com po si tion of the
stud ied as sem blage is sim i lar to the sponge fauna from the
Micraster coranguinum Zone (Middle Coniacian to Middle
Santonian) of Eng land (Reid, 1968a). In both re gions oc cur
such spe cies as: Coscinopora infundibuliformis Goldfuss,
Etheridgia mirabilis Tate, Coeloscyphia racemosa (Smith),
Cinclidella angustata (Hinde), Sporadoscinia venosa (Roe- 
mer), Sporadoscinia alcyonoides (Mantell), Rhizopoterion
cribrosum (Phillips) and Leptophragma micropora
Schrammen.
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The Coniacian and Santonian sponges of Cen tral Eu -
rope are rel a tively rare and not well known. The sponges
ex ist, how ever, abun dantly in the Lower Santonian of the
Volga Re gion, es pe cially in the Saratov area. They have
been ex am ined by Sinzov (1871–72, 1878) and Pervushov
(1998, 2002). The sim i lar ity of the sponge fauna from both
re gions is sig nif i cant, how ever, it is dif fi cult to eval u ate de -
gree of this sim i lar ity. When de scrib ing sponges from the
Volga Re gion, Pervushov (1998, 2002) used his own tax o -
nomic cri te ria, based mainly on the shape of the sponges.
This re sulted in dis tin guish ing nu mer ous new spe cies, of
which many seem to be morphotypes of well-known Cre ta -
ceous spe cies. In the pre sented work, sev eral new spe cies
es tab lished by Pervushov (1998, 2002) are con sid ered ju -
nior syn onyms of spe cies ear lier de scribed. Most prob a bly,
the list of syn onyms is still in com plete. Due to lack of data
on the dictyonal skel e ton struc ture and ca nals in the de scrip -
tion of spec i mens from the Volga re gion, as well as poor il -
lus tra tions, it is im pos si ble to have an un equiv o cal opin ion
on the taxonomic assignment of many species presented by
Pervushov (1998, 2002).

Mermighis and Marcopoulou-Diacantoni (2004) de -
scribed a few sponges spe cies known from the Kraków
area, among them also the new spe cies pro posed by Ma³ecki 
(1980), in an as sem blage con tain ing rudists and cor als from
the Santonian of Greece. The skel e ton of these spec i mens
is, how ever, un known. Mac ro scopic fea tures, vis i ble on the
pho to graphs of the spec i mens are com pletely dif fer ent from 
the di ag no sis of the spe cies. The struc ture of the sponges,
es pe cially the pat tern of the ca nals vis i ble in the sec tions,
sug gests that the specimens represent lithistid sponges.

RE MARKS ON ECOL OGY

Ac cord ing to Ma³ecki (1980), the sponges from the
Santonian de pos its of Korzkiew in hab ited the lit to ral zone.
This in ter pre ta tion stays in con flict with the pres ent-day en -
vi ron men tal re quire ment of hexactinosid and lychniscosid
sponges, which gen er ally in habit the bathyal or even the
abys sal zone (e.g., Koltun, 1967; Reid, 1968b; Tabachnick,
1988, Beaulieu, 2001; Duplessis & Reiswig, 2004; Finks &
Rigby, 2004; McClintock et al., 2005). They only oc ca sion -
ally ap pear on the deeper shelf (>100 m) (e.g., Vacelet,
1969; Soest van & Stentoft, 1988; Mess ing et al., 1990;
Conway et al., 2001; Finks & Rigby 2004; Leys et al., 2004; 
Conway et al., 2004, 2007; Krautter et al., 2006; Cook et
al., 2008). The larg est shelf as sem blage of hexactinosid
sponges is known only from off shore Brit ish Co lum bia
(Krautter et al., 2001, 2006; Conway et al., 2004, 2007;
Cook et al., 2008). In this re gion, the spe cific en vi ron men tal 
con di tions are sim i lar as in the deep-wa ter zone (Leys et al., 
2004; Whit ney et al., 2005; Yahel et al., 2007). Hexacti-
nosids are very rare in shal low wa ter (< 100 m) and were
noted in In do ne sia (Ijima, 1927) and the fjords of Brit ish
Co lum bia (Leys et al., 2004). Even rarer in shal low set tings
are the lychniscosids; so far they have not been noted in
depths shal lower than 80 m (Finks & Rigby, 2004).

By anal ogy to liv ing sponges, it can be spec u lated that
the ex am ined sponges in hab ited deeper parts of the shelf

sea, where slow sed i men ta tion rate and re duced tur bu lence
fa voured their de vel op ment. The sed i ment fill ing the inter-
spic u lar spaces of sponges from Wielkanoc – foraminiferal/
foraminiferal-calcisphere wackestone – sug gests also such
en vi ron ments (Olszewska-Nejbert & Œwierczewska-G³a-
dysz, 2007, 2009).

Autochthonous sponge fauna is miss ing from the marly-
clayey sed i ments of Middle?/Late Santonian age that were
de pos ited in high-en ergy en vi ron ments. Sponges in the Kra- 
ków area ap peared again in the Campanian, what re flects
wa ter ba sin deep en ing and low cur rent ac tiv ity. Sponges,
which re-in hab ited the study area in Campanian times were
com pletely dif fer ent from those com pos ing the as sem blage
from the basal part of the Santonian. Only two spe cies
(Sporadoscinia venosa and Rhizopoterion cribrosum) are
com mon for both groups.

Pervushov (1998) claims that the hexactinellid sponge
as sem blage from the Lower Santonian of the Volga Re gion
in hab ited the sublittoral zone. Ac cord ing to Pervushov et al.
(1997) and Pervushov (1998), in the Late Cre ta ceous spon-
ges be gan a grad ual mi gra tion from shal lower to deeper sea
zones. This may be, how ever, con sid ered doubt ful, be cause
nu mer ous sponges found in shal low-wa ter lower Santonian
de pos its in the Saratov Re gion are phosphatized (Pervushov 
et al., 1997), what sug gests that they may rep re sent not in
situ fauna. Redeposition of sponges is also sug gested by the
sig nif i cant ero sion of the Turonian–Coniacian de pos its in
the Volga Re gion (Pervushov et al., 1997), a sit u a tion sim i -
lar to that noted in the Kraków area. Ac cord ing to Pervu-
shov and Yanochkin (2001), the morphogenesis of Bala-
ntionella Schrammen 1912 (most prob a bly all pre sented
spe cies be long to the ge nus Verrucocoelia Éttalon 1859) ev -
i dences grad ual ad ap ta tion of the Hexactinellida to deeper
zones of the ba sin. This hy poth e sis has been based on 8
spec i mens only rep re sent ing 4 spe cies from the Cenoma-
nian–Maastrichtian suc ces sion of the Saratov area (cf.
Pervushov & Yanochkin, 2001; Pervushov, 2002). Even if
the pre sented trends – sim pli fi ca tion of struc ture, larger size 
of the lat eral branches and sec ond ary osculum – re ally ex ist, 
it is still not cer tain whether they are as so ci ated with the mi -
gra tion of these sponges to deeper wa ter. The Maastrichtian
“deep-wa ter spe cies”, as well as the Santonian “shal low-
wa ter spe cies” pre sented by Pervushov and Yanochkin
(2001), are char ac ter ized by a tube-like body with radial
symmetry typical of modern deep-water forms (Taba-
chnick, 1991).

CON CLU SIONS

Anal y sis of phosphatized sponges from the Santonian
de pos its of the Kraków re gion in di cated that the as sem -
blage, apart from a few dif fi cult to as sign frag ments of lithi-
stid sponges, con tains only Lychniscosida and Hexactino-
sida. All the new spe cies in tro duced by Ma³ecki (1980) are
con sid ered ju nior syn onyms of ear lier known spe cies.
Among 14 de scribed spe cies of Hexactinosida, rep re sen ta -
tives of Periphragella plicata Schrammen 1902, Laocoetis
fittoni (Mantell 1822), Laocoetis virgatula (Schrammen
1912), Polyopesia angustata Schrammen 1902 are most
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com mon. Lychniscosida are rep re sented by 20 spe cies, of
which Rhizopoterion cribrosum (Phillips 1829), Coscino-
pora infundibuliformis Goldfuss 1826, Plocoscyphia com-
munis Moret 1926 are most com mon.

The sponge spe cies oc cur ring in the Santonian of the
Kraków area are typ i cal of the sponge as sem blages from the 
Up per Cre ta ceous of Eu rope. The stud ied as sem blage is es -
pe cially sim i lar to sponge fauna from the Micraster coran-
guinum Zone (Middle Coniacian to Middle Santonian) of
Eng land and from the Lower Santonian of the Saratov Re -
gion. All the stud ied sponges were re de pos ited, there fore
their age is dif fi cult to es tab lish. The dis tri bu tion and fa cies
de vel op ment of the Up per Cre ta ceous de pos its in the Kra-
ków area in di cates that the sponges orig i nated from eroded
Lower Coniacian – Upper Santonian strata.

Such spe cies as Eurete halli (Schrammen 1912), Lefro-
yella favoidea Schrammen 1912, Spirolophia tortuosa
(Roemer 1864), and Coeloptychium lobatum Goldfuss 1831 
are noted for the first time from pre-Campanian de pos its.
Ac cord ing to Reid (1968a), the lychniscosid spe cies Poro-
chonia sim plex (Smith 1848) is typ i cal of the Turonian,
whereas the mor pho log i cally sim i lar hexactinosid spe cies
Wollemannia araneosa Schrammen 1912 ap pears in the up -
per stages of the Up per Cre ta ceous. In the Wielkanoc ex po -
sure, the co-oc cur rence of both spe cies is noted for the first
time. How ever, due to the pos si bil ity of strati graphic con -
den sa tion it is not cer tain whether they coexisted at the same 
time.
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