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Abstract. — Sixty two species of sponges, belonging to the Tetraxonia, of this num-
ber, 19 new ones: Brochodora latiramea n.sp., Pachypoterion biedai n.sp., Homalo-
dora skrainivensis n.sp., H. polonica n.sp., H. brachiramosa n.sp., Heterostinia phy-
toniformis n.sp., Heloraphinia chordata n.sp., Phymatella irregularis n.sp., Theco-
siphonia gracilis n.sp., Kozlowskispongia bulbosa n.gen,, n.sp., Phyllodermia magna
n.sp., Ph. pulchra n.sp., Eustrobilus extraneus n.sp., Ragadinia foraminifera n.sp.,
Plinthosella elegans n.sp., Acrochordonia regularis n.sp. and A. bifurcata n.sp. are
described and one new genus, Kozlowskispongia n.gen., is erected. The species
investigated belong to Tetractinellida (2 species), Tetracladina (32 species), Mega-
cladina (16 species) and Dicranocladina (7 species). In most species, the morphology
of the body, the structure of the skeleton and the morphology of the megascleres
have been studied. In many of them, the microscleres have been found.

INTRODUCTION

In Poland, sponges belong to little-investigated fossil animals. First
mentions on the sponges of the Upper Cretaceous of Poland are in works
by Rcemer (1841, 1864, 1870), Leonhard (1897), Zittel (1878), Zejszner
and Zareczny (1894) and they concern only their age and occurrence.
Roézycki (1938), Barczyk (1956) and Krazewski (1958) give only lists of
identified genera of sponges. So far, only fwo more extensive papers
have been devoted to the investigation of fossil sponges, occurring in
Poland. Siemiradzki (1913) described Jurassic sponges and Bieda
(1933 — sponges from the Senonian of the vicinities of Cracow.

In 1957, on Professor Roman Kozlowski's initiative and under his
guidance, I started studies on sponges from the Upper Cretaceous of
Poland. This paper makes up part I of a monograph of the siliceous
sponges from the Upper Cretaceous of Poland and comprises the order
Tetraxonia. In part II, representatives of the Monaxonia and Triaxonia
will be described.
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Between 1958 and 1961, I collected the materials, now under study,
from the Campanian and Maastrichtian outcrops of the Cracow Highland
and the Nida Basin. In addition, a certain number of specimens, coming
from these same regions, have been supplied by the Museum of the Earth
(Muzeum Ziemi) in Warsaw.

I would like to express my deep gratitude to Professor R. Kozlowski
for constant care of my studies and for many valuable advices. My thanks
are also due to Professor F. Bieda (Department of Palaeozoology of the
Mining and Metallurgy Academy in Cracow) and Professor J. Golgb
(Chair of Hydrogeology of the Warsaw University) for reading my ma-
nuscript and their valuable critical remarks, to Professor K. Pozaryska
(Institute of Palaeozoology of the Polish Academy of Sciences) for check-
ing the chapter on the stratigraphy of the Cretaceous, to Dr W. Szyman-
ska and Dr H. Osmélska (Institute of Palaeozoology of the Polish Acade-
my of Sciences) for reading the manuscript, as well as to Dr H. Nestler
(University of Greifswald) for looking through my collection and for an
ensuing discussion.

The laboratory work has been carried out at the Palaeontological
Laboratory of the Chair of Geology of the 16dz University. The litho-
logical analyses and the sections of sponges have been made by Mr.
J. Ziomek (Geographical Institute of the ®o6dz University), the sections
of some spicules —by Miss M. Witkowska and the photographs of
sponges — by Miss M. Czarnocka (both from the Institute of Palaeo-
zoology of the Polish Academy of Sciences) and, in part, by Mr. Lotar
Jedrasik (L.6dz University), the photographs of the skeletal network and
of the microscleres — by Miss L. Luuszczewska (Chair of Palaeontology of
the Warsaw University). The English translation have been made by
Mr. J. Dlutek. To all these persons I wish to express my sincerest grati-
tude.

Figures have been drawn by means of the Abbé apparatus, measure-
ments of specimens have been taken by the slide gauge, and of spicules —
by the micrometer.

The collection described is housed at the Palaeontological Laboratory
of the L6dz University for which the abbreviation Z. Pal. UL Sp.II/... is
used.

MATERIAL AND METHODS

The majority of the sponges investigated are silicified. In some cases,
a secondary swelling of spicules or destruction of microstructures have
been caused by the silification process. The calcification of the skeleton,
which occurs frequently, is also an unfavourable preservation condition.
In most specimens, the stem is broken off or the oscular part is destroyed;
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relatively only few specimens are completely preserved. The parenchymal
skeleton remained intact mostly in the superficial layer of the walls or
around the canals. Voids, left by the dissolved spicules, accurately depict-
ing their shape, are found in many specimens. It was only in some
specimens that the megascleres could be isolated and their morphology
and manner of connection was investigated in detail. The presence of
many microscleres was stated in the genera Geodia and Propachastrella,
in all representatives of the family Discodermiidae, as well as in many
Megacladina and in Pachynion scriptum,

About 45 species of the Monaxonia and Triaxonia will be described
in part II of the present work.

The greatest differentiation among the investigated Tetraxonia is
displayed by the Tetracladina, represented by 32 species. Most species of
this group are, however, represented by a small number of individuals.
Callopegma ficoideum Hinde, Plinthosella squamosa Zittel and Ragadi-
nia rimosa (Roemer) belong to the most numerous. The Megacladina are
represented by the following genera: Heterostinia Zittel (3 species), Bro-
chodora Schram. (3 species), Homalodora Schram. (8 species), as well as
Pachycothon Schram. Some Megacladina have a very well-preserved
dermal skeleton.

CHARACTERISTICS OF OUTCROPS IN WHICH SPONGES
WERE COLLECTED

The sponges, described in the present paper, were mostly collected
from the Campanian and Maastrichtian marls in the outcrops, situated
in the north-western confines of the Nida Basin and in the Cracow High-
land (Table 1).

Bonarka, south of Cracow.— The layer from which sponges were
collected is situated in the central part of the southern wall of an
abandoned quarry. The stratigraphy of the Bonarka deposits has recently
been discussed by Panow (1934), Aleksandrowicz (1954) and Barczyk
(1956). The occurrence of the Turonian, Santonian and Campanian sedi-
ments has been ascertained by the latter author. The siliceous “opoka’ and
the gray marl, outcropped in the upper part of the southern slope, belong
to the Lower Campanian. Many calcareous sponges, belonging to the
Porosphaera globularis (Phillips) and siliceous sponges, belonging to the
Lithistida and Triaxonia, have been collected from the siliceous “opoka”.

Witkowice. — A matural outcrop of limestones is situated in the north-
ern end of the village Witkowice, north of Cracow, in the steep slope of
the left bank of the Bialucha (Pradnik) brook. In the lower part of the
section,.there are abraded Rauracian limestones, underlying a calcareous
conglomerate, assigned by Panow (1934) to the Middle Cenomanian,

2 Acta Palaeontologica nr 1/66
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as well as gray loamy marls of the Senonian which pass upwards into
white marls with cherts. The occurrence of Actinomax quadratus,
identified by Bukowy (1956) in both the gray and white marls,
indicates the Lower Campanian. The sponges, occurring in marls, describ-
ed by Bieda (1933) and in the present paper, belong mostly to the Mega-
cladina and Triaxonia.

The Miechéw Highland. — A white-gray clayey marl with many rusty
spots, attributed by Krach (1947) to the Senonian, outcrops in the Kocie
Doly gorge, situated 1 km. each of the Miechédw railroad station. Since
these marls contain, according to F. Huss’ determination (personal com-
munication) the foraminifers: Stensioina gracilis Brotzen, Stensioina
pommerana Brotzen which are index species for the Upper Campanian
and Lower Maastrichtian, as well as Globotruncana globigerinoides
Brotzen, common in the Campanian and Maastrichtian (although met
with as early as in the Turonian) they must be assigned to the Campanian.
In the present paper, the Upper Campanian age has been accepted for
these beds. I succeeded in collecting there a rich fauna of sponges.

Within the limits of the Leléw Threshold three larger assemblages of
sponges have been found in the localities Skrajniwa, Zbyczyce and
Pniaki.

Skrajniwa. — Numerous sponges are found in the tilled soil near
a cuesta at Skrajniwa. According to Rézycki (1936), these sponges derived
from koth the Albian and Lower Campanian. The material, described in
the present paper was collected on the slope of the cuesta close to its
uppermost part. The section here reproduced (Fig. 1), after Roézycki,
presents the geological structure of that area. According to Rézycki, the
middle part of the Lower Campanian overlays the Turonian, developed
as glauconite limestones with Echinoconus subrotundus. The Lower Camp-
anian is developed in the form of white marls or bright-gray slates par-

Fig. 1. — A section of the chalk cuesta south of the village Skrajniwa: 1 Albian,
2 Cenomanian, 3—6 Lower Turonian, 7 marls with Actinocamax quadratus and
Ofiaster pilula, @ numerous sponges.

Scale 1:1600 (after Rozycki, 1938)
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tially glauconitic in character and containing 32.3 per cent of calcium
carbonate, 55.7 per cent of clayey parts and 12 per cent of residua.

A rtich assemblage of sponges, represented by 16 genera and 35 spe-
cies, mostly of the Lithistida, has been supplied by the Campanian of
Skrajniwa. Few belemnites, echinids and calcareous sponges, belonging
to Porosphaera globularis (Phillips) make up the accompanying fauna.

Zbyczyce.— North of the Bialka Lelowska river and Zbyczyce vil-
lage, at the top of a hill (265 m. a.s.l.), there are a few outcrops in which
the following two layers may be distinguished: a) a subsoil layer of
weathered marls about 0.5—0.7 m. thick and b) a layer of marly, thick-
-plated limestones which here and there, are split in a slatelike, almost
horizontal layers. At the bottom of this layer, the macrofauna is very
poor. In the upper part, the rock is fairly friable, bright-gray, even
almost white in colour and contains 45.4 per cent of calcium carkonate,
34.6 per cent of clayey components and 20 per cent of the residue with
many spicules. Strongly silicified sponges are distributed in layers. Near
the surface, at a depth of 0.40—0.50 m., the sponge assemblage is predo-
minated by slender Rhizocladina of the genus Scytalia, while, at a depth
of 1 m,, flat, thin-walled sponges of the genus Verruculine predominate
in the underlying layer. A rich material, collected at Zbyczyce, is re-
presented by 47 species, belonging to 31 genera of which 20 genera and
29 species, assigned to the Tetraxonia, are described in the present paper.

According to Rézycki (1938), the layers at Zbyczyce are of the Senoc-
nian age and the fauna, found in this locality, allows one to attribule
them to the middle part of the Lower Campanian.

Pniaki. — This locality is situated west of the Leléw-Szczekociny
highroad, between the Paulinka and Turzyn settlements. A large out-
crop of marls has been found in the upper part of a cuesta slope and, in
part, on the cuesta height. The width of the outcrop exceeds 200 m. and
the height of the walls amounts to 1-8 m. In this outcrop, the layers of
marls dip 5° to the east. In the south-west cross section of the wall,
there are the following layers (from the top): a) 1 m. of marly rubble,
white in colour, stained with limonite stripes without sponges, and
b) underlying thick-plated, gray, marly limestones, non-uniform in colour,
interbedded with more clayey layers and, in the sampling place, having
a general thickness of 3 m. The compact rock contains 48.5 per cent of
calcium carbonate, 25 per cent of clayey parts and 26 per cent of residua.
The intercalations of clayey marls contain 39.2 per cent of calcium car-
tonate, 39.8 per cent of clayey parts and 21 per cent of residual parts.
The assemblages of sponges, belonging to the Rhizocladina and Mega-
cladina are found in them. The sponges occur mostly in marls that make
up the intercalations. Here and there, two, three or even four marly
banks, situated at different heights and separated frcm each other by
compact marly limestones, occur in the wall but they do not form conti-

b
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nuous horizons. The upper bed, marked by “A”, is situated 1—2 m.
below the surface. It contains abundant Rhijzocladina, mostly of the
genus Scytalia, thin-walled Verruculina reussi (M’Coy, 1848), as well
as some representatives of Megacladina. In underlaying beds, designated
“B” and “C”, which are disposed 1.5—2.0 m. below the surface, the
Rhizocladina are also and even more abundantly represented, the genera
Seliscothon and Scytalia being predominant. Thin branches of the
Rhizocladina penetrate the compact limestone, overlaying the marly
beds. According to Rézycki (1938), the marls of Pniaki correspond to the
middie part of the Lower Campanian.

GEOGRAPHICAL AND STRATIGRAPHIC DISTRIBUTION
OF THE DESCRIBED SPONGES

Abundant assemblages of sponges have been found at Bonarka and
Witkowice near Cracow in the Cracow Highland, as well as within the
limits of the Leléw Threshold (Pniaki, Zbyczyce and Skrajniwa) where
banks are formed by the sponges, belonging to the Lithistida. Both the
preservation of the investigated specimens and their disposition in the
rock, seem to indicate that they correspond to a tanatocoenose of dif-
ferent sponges which lived in these places at the same time.

The composition of sponge assemblages in particular localities is
presented in a diagram, shown in Fig. 2.
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Fig. 2. — Relative ahundance of different groups of sponges in Upper Cretaceous
of southern Poland. 1 square = 2 species.
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At Bonarka and Witkowice, Ventriculites radiatus Mantell abundant-
ly occurs in the Lower Campanian. At Skrajniwa, the most common are
the Homalodora, represented by 8 species, of this number, three endemic
ones, Scytalia, represented by 3 species of which S. radiciformis (Phillips)
(153 specimens) is the most abundant and Callopegma, represented by
2 species, of which C. acaule Zittel (13 specimens) is the most abundant.
The genera Seliscothon (2 species) and Scytalia (2 species) predominate
at Pniaki, while Verruculina Zittel (2 species) and Brochodora ramuscu-
lus Schram. (about 70 fragments of branches) — at Zbyczyce.

The assemblages investigated give evidence that, on the territory of
Poland, as well as of Germany, an intensive development of sponges of
the Lithistida, particularly of the Megacladina and Tetracladina, took
place in the Lower Campanian, whereas a distinct decrease in the number
of all groups is recorded in the Upper Campanian.

From the comparison of the genera of Tetralithistida of Poland and
other European countries it results, that the Polish assemblage is most
similar to that of Germany.

The presence of many species, common for Poland and Northwest
Germany, makes probable the supposition that, in the Campanian, the
sea of Southern Poland was directly connected with the Hanover Basin.
Both in Poland and Germany, the species, Brochodora roemeri Hinde,
Callopegma acaule Zittel and Ragadinia rimosa (Roemer) are marked by
a great abundance of specimens, occurring in the Lower Campanian. The
following species have the widest stratigraphic range in the Upper Creta-
ceous: Propachastrella primaeva (Zittel), Aulaxinia sulcifera (Roemer),
Siphonia tulipa Zittel and S. pyriformis Goldfuss, Eustrobilus callosus
Schram., Plinthosella squamosa Zittel, Brochodora roemeri Hinde and
Pachynion scriptum (Roemer) (Table 1). The genera, Jerea, Siphoniq,
Ragadinia and Isoraphinia and only three species (Siphonia tulipa Zittel,
S. pyriformis Goldfuss and Ragadinia rimosa Roemer) are common to
the Upper Cretaceous of Poland and the U.S.S.R. It should be emphasiz-
ed that the genera and species, mentioned above were, in the Campanian,
widely distributed in both Eastern and Western Europe.

REMARKS ON TAXONOMY

Different criteria are applied by different authors to the taxonomy
of fossil sponges. One of the oldest is Zittel’s taxonomy in which the
greatest: importance is ascribed to the morphology of megascleres. The
same taxonomic basis has been used by Moret (1925, 1958). In his studies,
devoted mainly to siliceous sponges, Schrammen (1910—1937) assumed
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the correctness of zoologists’, and particularly Schultze's view, concerning
a great taxonomic importance of microscleres. On the basis of this view,
Schrammen (1910) accepted such suborders, erected by zoologists, as
Sigmatophora Sollas, Astrophora Lendenfeld, Euastrosa Lendenfeld and
Sterrastrosa Lendenfeld, However, Schrammen’s classification cannot be
applied to the full to the fossil sponges which, in general, are devoid of
microscleres. In part 3 of his monograph, Schrammen (1924) introduced
many changes to the Lithistida and, more than once, reclassified the
species he investigated between 1903 and 1912, erecting several mono-
typical families. Schrammen’s classification has been simplified in
relation to part one of his monograph (1910) by Lagneau-Hérenger (1955,
1962) who adapted it to fossil sponges.

In Laubenfels’ (1955) work, forms similar in the external aspect and
in the structure of the water system, although different in the structure
of the parenchymal and dermal skeletons, are sometimes assigned to the
same family of the Lithistida, for instance, the genus Jerea with smooth,
and the genus Acrochordonia with coarse, lumpy tetraclones are assigned
by him to the family Jereidae.

On the basis of morphological investigations, based on a fairly well-
-preserved material from Poland, I conclude that the lower ranking
taxonomic units, that is families, genera and species, should be based on
such features as, the character of megascleres, morphology of the desma
surface, type of zygome and zygose, size of desmas, spicular composition
of the skeleton, structure of the water system and, finally, the general
habitus of sponges, as well as, sometimes, their dimensions.

According to Lagneau-Hérenger (1962), the dimensions of particular
morphological elements as spicules, pores and canals are of a secondary
importance, while the aspect of spicules, the manner of the pore distribu-
tion and the development of theca are the main taxonomic characters.

This view arouses certain doubts. First of all, determining mega-
scleres as small, middle-sized or large is insufficient. Their dimensions
should be given in millimetres. This also applies to the dimensions of
some other elements as ostia, postica, or to the thickness of walls (in the
Rhizocladina) which are characteristic of particular species.

In our investigations, attention has also been paid to the occurrence
of microscleres preserved in many genera between the parenchymal and
dermal megascleres and presumably pertaining to them. On the basis of
their presence, closer relationships have been stated between some
genera and families.

The taxonomy, prepared by Lagneau-Hérenger (1962), has mainly
been applied to the present study with the following minor changes and
complements:
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Table 1

STRATIGRAPHIC AND GEOGRAPHICAL DISTRIBUTION OF THE TETRAXONIA
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32 Plinthosella squamosa Zittel . . . . . . ‘ — - ' W, F | C, NWG F — | Zb, NWG | Mi,NWG ‘ Sz,E | Prz, Mu, R : Gn
33 Pl. elegans n. sp. . . . . . . . ... — | = — | — | - _ Pn : _ ‘ _ _ 1 —
34 | Plinthosella sp. . . . . . . . . . ... — | . — | — : — ‘ — | Sk — : — 1 - ’ -
| B. Helocladina ‘ ‘\ ! “ I
35 | Heloraphinia chordata n. sp. . . . . . . — . — " — ‘ _ —_— Pn : — ' _ — ’ —
36 | Inodia elisabethae Moret . . . . . . . — | — F i — | — ‘ — ( . i — [ — ’ Prz —
37 Inodiasp. . . . . . . . ... . ... — ' . — — — — _ | Mi _ — — |
38 | Carterella cf. cylindrica (Giimbel) . . . — - [ SG _ — | _ . Sk, Zb | _ — — | — {
L3 Pachycothon giganteus Schrammen . . . _ - — " SG SF ‘ — Bo, Sk, Pn, — SG — —
| : z |
| C. Megacladina : |
| | | | | |
40 | Brochodora rosmeri (Hinde) . . . . . . S — | s¢ | — F | Bo,Sk,zb, | NWG & FE — ’ _
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41 Br. ramusculus Schrammen . . . . . . | — — i — ‘ — — | — | Zb, Pn, Bo, | NWG ! SF, E — —
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‘i 42 Br. latiramea n. sp. . . . . . . . .. , — _ — | _— 0 _ . — Zb } — ‘ _ ! — | —_
|43 1 Pachypoterion biedai n. sp. . . . . . . — — — — | _ ‘ —_ Pn — _ . | —
44 . Homalodora ramosa Mantell . . . . . . — — F,C — ! — : — ! Sk, NWG I NWG ! F,E ‘ — ! —
| 45  H. tuberosa Schrammen . . . . . . . . — — [ — ! — — ‘ — : Sk, NWG NWG | — 1 — ! —
| 46 | H. plana Schrammen . . . . . . . . . — | — — ; — — | — fSk,Zb,NWG' NWG | — — —
47 H. pusilla Schrammen . . . . . . . .| — — — — — l — | Sk, NWG | — | — | - i
48 | H. ficus Schrammen . . . . . . . . . — ! — . — — — ‘ — Sk, NWG NWG | — l — | —
49 | H. skrainivensis n. sp. . — | — — — — | - ! Sk | — — — | — i
| 50 | H. polonica n. sp. . . . . . . . .. .| — — — | — ‘ — | — I Sk, Pn | — | — I — 3 — .
S| | H. breviramosa n. sp.. . . . . . . .. — — — i — — [ — Sk,Pn | — } —_ — i —
52 | Heterostinia obliqua (Bennet) . . . . . . S | — | F,S — ‘ — ‘ F | Bo, Zb, Pn, ; NWG E | ~— | — ‘
| | i ‘ Sk, NWG | ‘ |
53 | Her. conica (Schrammen) . . . . . . — _ | _ | — — —_ Zb | NWG _ _ | _
| 54 | Het. phytoniformis n. sp. . . . . . .. — | — — | — | — I — Sk, Zb. i — | — | — : — |
‘ 55 ' Propleroma campanica n. sp. . . . . . _ | — . — ! — — — Zb ] — ‘ — i — — |
| | D. Dicranocladina : | | ‘ | I |
56 | Acrochordonia cf. ramosa Schrammen — ‘ — : — : — ! — F | Zb, NWG — | — 1 — I — ‘
57 | Acr. bifurcata n. sp. . . . . . . . .. | — ‘? _ ; — — | — _ | Zb — ! - | — —
58 Acr. regularis n.sp. . . . . . . . .. i — I — i — — ‘ — — f Pn | Mi ! —_ i — —
59  Pachynion scriptum (Roemer) . . . . . ' S — | — G — — Wi, Pn, Sk, | NWG | F — —
’ | | NWG | ‘
60 | Phalangium scytaliforme Schrammen . . | — | — | - | F | —  |SkPoZb NWG - | - _
61  Ph. ramosum Moret . . . . . . . . . ! — | — — : — | — | F Sk, Po, Zb — — — —
62 | Ph. tubulifera Moret . . . . . . . . . ‘ — | — —_— — ‘ — ‘ — ; Pn, Zb . — F . — _ —
* France: Crelaceous on the secondary bed in Miocene.
Legend: C — Czechoslovakia Poland:
E — England Bo — Bonarka Po — Podgaj
F — France Gn — Gnatowice Prz — Przestawice
SF  — Southern France Ja — Janowiec Pw — Piotrawin
G — Germany Ka — Kazimierz Sk — Skrajniwa
NWG — North-western Germany Mi — Miechow - Sz — Szczepanowice
SG  — Southern Germany Mu — Muniakowice W — Wolbrom
R — Riigen Island, Germany O — Opole Wi — Witkowice
S — Spain Pn — Pniaki Zb — Zbyczyce

U -—US.S.R
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. The presence of sterrasters has been stated in all the genera investigat-
ed belonging to the family Discodermiidae. This not only supplements
and extends the diagnosis of this family, but also indicates its.and
Tetracladina’s relationship to the family Geodiidae of the order Te-
tractinellida (Choristida).

. Lagneau-Hérenger considers the skeleton of the genera Ragadinia
and Phymaplectia to be built of “grands tetraclones verruqués”,
identical with those in Plinthosella. It is mostly for this reason that
the genus Ragadinia is assigned by this author to the Plinthosellidae.
In addition, she justifies this assignment by the fact that the phyllo-
triaenes in Ragadinia resemble, to a greater extent, the discotriaenes
and are similar to the dermal plates of Plinthosella squamosa.

In’all the species examined of the genus Ragadinia, the lumpiness
of the desmas is fine as in the genera of the Discodermiidae, whereas,
in Plinthosellidae and Acrochordonia, the desmas have coarse lumps.
Dermal plates in Plinthosella are acrepidal, while the phyllotriaenes
in Ragadinia, however strongly differentiated, have the rhabdomes
and cladomes whose structure is clearly derived from triaenes.
Furthermore, the presence in situ of many sterrasters, found in all
examined specimens and species of the genus Ragadinia, allow one
to assign this genus to the Discodermiidae.

. According to Lagneau-Hérenger, in the Tetraxonia, except for the
Dicranocladina, the dichotriaenes occur together with the smooth
parenchymal megascleres, while the phyllotriaenes — with the lumpy
megascleres.

On the basis of the investigation of the spiculation in Phylloderm-
ia magna n.sp. (p. 55), in P. kempkeii Wagner (1963, p. 188) and in
Ragadinia galloprovincionalis Moret (Hérenger, 1942 @), it has been
proven that, next to the dermal phyllotriaenes, like those occurring on
the entire sponge, also dermal dichotriaenes may be present within
the limits of the stem. Such forms should, however, be considered as
young ones and not as separate species.

. A different character of dermal desmas in the representatives of
Tetracladina which have oblong, prominent ribs allowed us to state
that, next to the Hallirhoa costata with dichotriaenes, there exists
a homeomorphic form of Phyllodermia costata n.sp. which has dermal
phyllotriaenes. Consequently, this species has been assigned to the
Discodermiidae and Hallirhoa costata with dichotriaenes has been
left within the Phymatellidae.

. The taxonomic position of the suborder Helocladina Lagneau-Héren-
ger is so far an unsolved problem. A doubt whether or not its



24 HELENA HURCEWICZ

desmas belong to tetraxial ones is caused by the shape of heloclones.
Dermal orthodichotriaenes, found in the genera Carterella and Pachy-
cothon which contain typical parenchymal heloclones, allows one to
assign the suborder Helocladina to the Tetraxonia and a firm con-
nection by the zygose and a formation into a network seems to indi-
cate that they belong to the Tetralithistida.

6. Moret (1925) assigned his genus Inodia to the Megacladina of the
family Dorydermidae. In the investigated Inodia sp., heloclones,
situated near the outer surface, are similar — in their manner
of connection and their morphology — to megaclones. On the
other hand, in I. elisabethae Moret, a presence of megascleres, mor-
phologically simjlar to heloclones which occur in Heloraphinia of the
family Isoraphiniidae, has been stated in the internal part of the
parenchymal skeleton. Considering the phenomenon of the spicule
modification in the skeleton of the external part and the similarity
of the Inodia spicules to heloclones, the genus Inodia has been trans-
ferred from the Dorydermidae to the Isoraphiniidae, assigned, after
Schrammen, to the Helomorina.

7. The morphology of the water system is a character, common for the
subfamilies Doryderminae and Homalodorinae Schrammen. Genera,
belonging to these subfamilies, differ from each other not only in
the type megaclones, but also in their arrangement in the network, in
the type of dermal spicules, in the presence or absence of the bundles

of comitalia, in the structure and distribution of ostia, as well as in
the type of microscleres.

The differences, mentioned above, fully justify the advancement of
the subfamilies in question to the level of families Dorydermidae, with

its typical genus Doryderma Zittel, and Homalodoridae, with the genus
Homalodora Schrammen,

In the present paper, the genera Doryderma, Brochodora and Pachy-
poterion with the microscleres which are only of the microxea type, as
well as microrhabds and single microcalthrops, have been assigned to the
family Dorydermidae. The genus Pachypoterion, attributed by many in-
vestigators to the Heterostiniidae and, in Poland, represented by P. bie-
dai n.sp., has a stripe-like system of megaclones surrounding the proso-
pyles, pleuralia having a long rhabdome, numerous microxeas and mic-
rorhabds as in Brochodora. For these reasons, the genus Pachypoterion
has been excluded from the Heterostiniidae and assigned to the Brocho-
doridae, while the genera Homalodora and Amphiplectella which, in
addition to microxeas and microstrongyles, have sphaerasters and single
sterrasters, have been included in the family Homalodoridae.
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SYSTEMATIC DESCRIPTIONS

Class Demospongia Sollas, 1875
Order Tetraxonia Schultze, 1877
Suborder Tetractinellida Marshall, 1888, emend. Moret, 1925
Family Geodiidae Gray, 1867
Genus Geodia Lamarck, 1815
(Type species: Geodia gibberosa Lamarck, 1815)

According to Lendenfeld (1903, p. 105), this genus is characterized
by the presence of the triaene type megascleres and their derivatives.
Different in length, they occur in association with the sterraster type
microscleres. In the taxonomy of Recent sponges, the following characters
are taken into account: body shape, morphology of the water system,
composition and dimensions of particular skeleton elements.

The fossil species attributed hesitatingly to this genus, Geodia?
clavata, G.? coronata and G.? wrighti, erected by Hinde (1883) and
G. gigantea, G. communis and G. gracilis, erected by Poéta, were based
only on isolated spicules which occur in the Cretaceous sediments. All
of them should be considered indeterminate species.

Geodia sp.
(Pl. I, Figs. 1a-c, 2; Text-fig. 3)

Material. — Three specimens, preserved only in fragments (Sp. 11/729,
A, B, C), but having a very well visible skeleton, consisting of naturally
arranged spicules. Each specimen is differently shaped which, in part,
is related with a different degree of secondary deformation. Specimen A
is shaped like a flat, elongated plate; specimen B, irregularly conical,
with a part of the central cavity preserved; specimen C makes up
a shapeless fragment. The outer surface of specimens A and B is flat;
pores and canals invisible.

Description. — Dermal skeleton is built of concentrated amphioxea
about 0.3 mm. long and of orthodichotriaenes with their cladomes pointing
towands the outer surface. Clads (in specimen B) arcuate; cladome 0.15
to 0.21 mm. in span. In specimen A, ellipsoidal or reniform sterrasters
0.09—0.195 mm. long and 0.09—0.15 mm. wide are scattered in great
abundance between megascleres. Their surface is slightly rough.

Parenchymal skeleton consists of megascleres, obliquely disposed and
grouped in numerous, large bundles. Dimensions and composition of
megascleres are different. Amphioxeas to 5 mm. long and 0.03 to 0.21 mm.
thick predominate among them. Protriaenes and prodichotriaenes are
marked by a long, to 2.5 mm., rhabdome and very short, pointed clads
0.15 mm. long. In most protriaenes, cladome is broken off. Thread-like,
straight amphioxeas are situated between solid megascleres.
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Comparison. — Specimens investigated are, in their spiculation,
similar to the representatives of the families Stellettidae Sollas and
Geodiidae Gray. In the morphology of parenchymal megascleres, they
are most similar to Stolleya ornatissima Schram. (Schrammen, 1910,
p. 51). According to Sollas (1888, p. 183) and Lendenfeld (1903, p. 33),
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Fig. 3. — Geodia sp., Lower Campanian, Zbyczyce; megascleres of the parenchymal
skeleton, a prodichotriaenes, b protriaenes, ¢ amphioxeas and oxeas, d dermal
orthodichotriaenes (Z. Pal. UL Sp. 11/729B); X 16.

the Recent genera, assigned to the Stellettidae, have microscleres of the
euaster, spiraster or amphiaster type but never of the sterraster type,
while in the Geodiidae, there are only the sterraster type microscleres.
The presence of sterrasters in the specimens investigated, as well as the
predominance of amphioxeas, allow one to attribute them to the Geodi-
idae. The lack of mesotriaenes and parenchymal anatriaenes excludes the
possibility of the specimens under study being congeneric with Gecdiopsis
Schrammen, while the character of megascleres and the presence of
sterrasters allow one to assign them to the genus Geodia Lamarck.

The Polish specimens differ from Recent species of the genus Geodia
in the arrangement and dimensions of spicules. They resemble to the
greatest extent G. ramodigitata Carter (1880, p. 133) from which they
differ, however, in the lack of anatriaenes and strongylasters.

Occurrence. -— Poland: Zbyczyce, marls of the Lower Campanian.
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Family Pachastrellidae Sollas, 1886, emend. Schrammen, 1910
Genus Propachastrella Schrammen, 1910
(Type species: Pachastrella primaeva Zittel, 1878)
Propachastrella primaeva (Zittel, 1878)
(PL. 1I, Figs. 1—2 a, b; Text-fig. 4)

1877—18. Pachastrella primaeva Zittel; K. Zittel, Beitrdge zur Systematik.., p. 7,
Pl 1, Fig. 4.
1933. Propachastrella primaeva (Zittel); F. Bieda, Gabki..., p. 24.

Material. — Eight fragments of walls and one almost complete
specimen with very well-preserved original system of megascleres.
Dimensions (in mm.):
Height | Thickress of wall
Largest fragment (Sp. 11/1422) 50 | 8

Description. — Fragmenté irregular in shape; one specimen (Pl. II,
Fig. 1) cup-shaped and with a broad stem, marked off by a contraction.
Pores indistinct. Water canals short and tortuous, poorly preserved,
sometimes, forming oval cavities 0.5 mm. in diameter.

Dermal skeleton consists of small orthodichotriaenes, loosely disposed
and apt to fall out during preparation; cladomes 0.35 to 1.2 mm. in size.

Parenchymal skeleton contains chelothrops with a variable morpho-
logy. Principal type of spicules derives from calthrop. Chelothrops are

IS

Fig. 4. Propachastrella primaeva (Zittel), Lower Campanian, Zbyczyce, successive

development stages of megacleres: a microcalthrop, X 70; b calthrops, X 20;

¢—h chelothrops, X 20; i comitalia and triaene, X 12; j amphioxeas, k dermal
ortodichotriaenes, X 12 (Z. Pal. UL Sp. 11/700).




28 HELENA HURCEWICZ

either slightly hooked on each other or overlap each other with their
rays. The variation of megascleres is observed in their size, shape, length
and termination of rays. Beside solid chelothrops 0.15 mm. thick in the
middle of a spicule, small calthrops with 0.1 mm. long rays occur in the
spaces of the meshwork. The ontogenetic development of chelothrops
progressed from a small calthrop, through an irregular elongation and
bending of rays and transformations in their ends, up to solid chelothrops.
The length of rays in a chelothrop varies from 0.9 to 2 mm.; usually,
it has one longer and pointed or split clad. Many amphioxeas and oxeas
different in length and thickness (from 0.5 to 3.0 mm.), single ortho-
dichotriaenes with rhabdome to 1.5 mm. long and cladome 0.75 mm. in
span, as well as few triaenes are disposed between chelothrops.

The microxea type of microscleres 0.024 mm. long and microstrongyles
0.012 mm. in size are abundantly scattered among megascleres. Micro-
calthrops and sterrasters are also met with.

Comparison. — Propachastrella primaeva (Zittel) differs from the
representatives of the genus Pachastrella, both Recent and fossil, mostly
in the morphology of megascleres. In Pachastrella plana Hinde (1883,
p. 27), parenchymal megascleres are calthrops with rounded rays which
are almost straight and differ from each other only in length. On the
other hand, according to Schrammen (1924, p. 45), in large forms of
Propachastrelle primaeva, triaenes and not chelothrops predominate in
their parenchymal skeletons. In Polish specimens, it is the other way
around; the variation is shown in the Table 2.

Table 2

Variation of characters in Propachastrella primaeva (Zittel) from Germany and Poland

\ Chel(().throp r;iys Dermal ‘
in mm . . i
. : dichotriaenes,|
t hi S - ’
‘ Country and age Shape ize ) cladome
‘, longest shortest diameter |
| | )
i North-western of a child’s no data
\ Germany, Turonian flat fist 1.2 0.05 available \
Germany,
Upper Campanian flat | 0.5 sq. m. |solid and bigjsolid and bigl 0.8 mm.
i Poland, Lower ‘ height = | 0.9 and |
| Campanian | cup-like ‘ = 50 mm. | 2.0 n 0%1‘{“0?, 0.35—~1.2mm,
| | bl i

According to Lendenfeld (1903, p. 71), the Recent representatives of
the family Pachastrellidae contain microxeas, euasters and spirasters.

Occurrence. — Poland: Lower Campanian marls of Witkowice, Skraj-
niwa and Zbyczyce. Single megascleres, identical with those in



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 29

P. primaeva have been found in the Cenomanian and Senonian of France
and in North-western Germany, here they are known from the Turonian
-of the Scaphiten geinitzi zone.

Suborder Tetralithistida Lagneau-Hérenger, 1962
Superfamily Tetracladina Zittel, 1878
Family Phymatellidae Schrammen, 1910
Genus Phymatella Zittel, 1878
(Type species: Eudea intumescens Roemer, 1864)
Phymatella bulbosa Zittel, 1878
(Pl 111, Fig. 7; Text-fig. 5)

1878. Phymatella Dulbosa Zittel; K. Zittel, Studien...,, p. 74, PlL. 2, Fig. 1.

1910. Phymatella bulbosa Zittel; A. Schrammen, Die Kieselspongien..,, p. 75, Pl 3,
Fig, 2; Pl 4, Fig. 8.

1925. Phymatella bulbosa Zittel; L. Moret, Contribution..., p. 148, P1. 13.

Material. — One complete, partially silicified, specimen with well-
—preserved spicules on outer surface.

Dimension (in mm.):

Lenght ’ Max. thickness
Specimen Sp. 11/1020 45 | 38
Description. — Bulbous in shape. Upper pole uneven, lower conical,

short, obtuse, without stem; few irregular swellings and depressions
-occur on lateral surfaces. Oscula (about ten) ca. 3 mm. in diameter are
disposed at different heights, surrounded by somewhat obscure, radial
canals 1—1.5 mm. wide. Small canals, 0.6—0.75 mm. long and bounded
by skeletal bands, meander between the swellings and depressions.

b
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Fig. 5. — Phymatella bulbosa Zittel, Lower Campanian, Pniaki; a parenchymal

network, a, zygose, a, tetraclone, b monaxon, ¢ orthodichotriaene (Z. Pal. UL
Sp. 11/1020); X 36,
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Inhalant pores irregular in outline and 0.21—0.6 mm. in diameter.
eneral central cavity lacking.

Dermal skeleton, preserved at the lower pole, forms a layer, fairly
strongly transformed. Dependent cortex, on the upper part of the sponge,
consists of the clone bands and lumpy processes on the zygome. Cortical
bands, 0.35—0.9 mm. wide, have desmas which are either modified as
a result of the ramification, or straight and elongated. Apical clad
absent or strongly shortened.

Parenchymal skeleton compact, consisting of smooth tetraclones
whose clones vary in length from 0.35 to 0.45 mm. Zygomes, strongly
tattered and lumpy, are situated 0.15—0.20 mm. from the middle of
spicule. Zygoses spherical; comitalia in the form of long-shafted
protriaenes and oxeas. )

Comparison. — The type of spicules, clones, arranged in bands, the
manner of connecting them with each other and the irregularly built
network justify, according to Moret's (1925, p. 143) definition, the
assignment of the specimen under study to the genus Phymatella Zittel.
In its shape and general morphology, our specimen is, to a greatest extent,
similar to the P. bulbosa Zittel specimen, described by Schrammen
(!.c., 1910, Pl. 3, Fig. 2). According to this author, the exhalant cavities
in P. bulbosa from the Campanian of Germany constitute sinuses, of the
central cavity. However, Schrammen’s description and illustrations are
inadequate. He does not mention the existence of lateral oscula,
distinctly visible in his illustration. The irregular shape of our specimen
similar to that of P. bulbosa from Germany makes up a basis for assigning
it to this species. The lack of the general central cavity in
the Polish specimen and substituting it by exhalant cavities indicate its
similarity to P. irregularis n.sp., described below.

Occurrence. — Poland: Pniaki, Lower Campanian marls; Germany:
Lower Senonian, Lower and Upper Campanian and, on Riigen Island,
Maastrichtian.

Phymatella irregularis n.sp.
(Pl. 111, Figs. 5, 6; Text-fig. 6)
Holotypus: Pl 111, Fig. 5 (Z. Pal. UL Sp. II/31).
Stratum typicum: Lower Maastrichtian, marl.
Locus typicus: Gnatowice,
Derivatio nominis: irregularis — Lat. irregularis = irregular, on account of its
irregular shape.

Diagnosis. — Irregular sponge, without stem and central cavity.
Peculiar bundles of oxeas and triaenes occur in the parenchymal network
and inside the canals.

Material. — Two specimens, one from the Lower Campanian of Skraj-
niwa, silicified and containing voids, left by tetraclones, and another
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from the lower Maastrichtian of Gnatowice, containing a very well-
-preserved parenchymal and cortical network.

Dimensions (in mm.):
Height | Thickness

Specimen Sp. II/1525 43 50
Specimen Sp. 1I/31 32 60 X 38
Description. — Asymmetric sponge, irregularly subspherical, with

uneven surface; upper pole convex, lower uneven with traces of very
short basal processes broken off. Central cavity lacking; ostia and inhalant
canals invisible; exhalant system consisting of cavities and short tubular
canals 0.45—0.6 mm. in diameter, wider than the meshwork spaces.

Dermal skeleton is built of independent cortex, consisting of crowded
and entangled flat rhizoidal elements and orthodichotriaenes with
a cladome ca. 0.2 mm. in span. This cortex covers the entire basal surface,
whereas, in the upper part of the sponge, it is invisible.

Parenchymal skeleton forms a rather lcose network consisting of
smooth, here and there, slightly spiny tetraclones; zygome strongly
ramified. Clone length uneven, varying from 0.15 to 0.45 mm. In the
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Fig. 6. — Phymatella irregularis n.sp., Lower Maastrichtian, Gnatowice; a paren-

chymal tetraclones, bzygome, crhizoidal elements from cortex,d dermal ortho-
dichotriaene (Z. Pal. UL Sp. 11/31); X 25.

network, desmas are sometimes arranged in rows; zygoses spherical or
oval, 2-——2.5 mm. in diameter, each formed by ca. 9 zygomes combined
together; clones in zygose are radially disposed; arrangement of clones
and shape of zygoses give the parenchymal network an aspect,
characteristic of the genus Phymatella Zittel. Comitalia, occurring in
bundles, in the form of long and very thin monaxons and triaenes,
arranged along canals.

Comparison. — The species of the genus Phymatella Zittel, so far
described, have a deep and wide central cavity. The species, described
above, differs from the remaining ones in the absence of the central
cavity. Both in its shape and a poorly developed exhalant system (Moret,
1925) it is similar to the oviform specimens of Ph. bulbosa from the
Senonian of France, It differs, however, in the lack of the central cavity
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and the presence of the spiculé bundles in canals. According to Moret,
the spongocoel of Ph. bulbosa from the Senonian of Saint-Cyr is irregular
and 4 mm, in diameter, that is the smallest diameter as compared with
other species of this genus. In its external aspect, Ph. irregularis n.sp.
resembles Jerea excavata “forme globosa” Lagneau-Hérenger (1961,
Pl. 131), from which, however, it differs substantially in the morphology
of the desma network and in the system of exhalant canals. These
characters also differentiate the specimens under study from other
species of the genus Phymatella and justify the erection of a new species.

The presence of the bundles of the monaxon spicules in the canals
of Ph. irregularis n.sp. makes this species similar to the genus Brocho-
dora Schrammen, especially to B. ramosa (order Megacladina).

Occurrence. — Poland: Gnatowice, Lower Maastrichtian marl, and
Zbyczyce, Lower Campanian.

Genus Myrmeciophytum Schrammen, 1910
(Type species: Stellispongia verrucosum Roemer, 1864)

This monotypic genus has been assigned by Schrammen (1910) to the
Tetracladinidae and by Laubenfels (1955) — on the basis of star-like
concentrated postica — to the Astrocladidae Schrammen. The morphology
of tetraclones, their size and manner of connection makes Myrmeciophy-
tum more similar to the representatives of the family Phymatellidae
than to the genus Astrocladia Zittel, 1878. On the basis of the structure
of the parenchymal and dermal spicules, I have assigned Myrmeciophy-
tum Schrammen to the family Phymatellidae. The stratigraphic range
of Myrmeciophytum is limited to the Lower Campanian.

Myrmeciophytum verrucosum (Roemer, 1864)
(Pl. 111, Fig. 1; Text-fig. 7)

1864. Stellispongia verrucosa Roemer; A. F. Roemer, Die Spongitarien..., p. 50,
Pl 17, Fig. 5.

1910. Myrmeciophytum verrucosum (Roemer); A, Schrammen, Die Kieselspongien...,
p. 81, Pl. 4, Fig. 1, Text-Pl. 4, fig. 3.

1919. Myrmeciophytum verrucosum (Roemer); Ph. D. O'Connell, The Schrammen
collection..., p. 150.

Material. — Two well-preserved fragments. Skeleton distinctly
visible, dermal dichotriaenes not numerous.

Dimensions (in mm.):
Height | Diameter

Specimen Sp. 1I/1471a 35 12
Specimen Sp. 11/1471b 80 18
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Description. — Sponge cylindrical in shape, tapering towards the
upper pole. Conical protuberances ca. 1—2 mm. high and 3—7 mm.
distant from each other occur on the lateral surface; in the top part —
lacking. Water system indistinct except for the pores. Canals narrower
than the meshes of the skeletal network, Postica fine, star-like, disposed
on the protuberances. A characteristic aspect is given to the sponge
by this arrangement. There are two types of postica: either 6—8 of
them, oval and, sometimes, elongated, to 2.5 X 1 mm. in size, or radially
disposed around the central, round posticum, 1.25—1.5 mm. in diameter.
Ostia ca. 1—2 mm, in diameter, are irregularly scattered between the
protuberances, the distances between them amounting to 2—5 mm.
Aporhyses short, tubular, radially disposed near the surface and indistinct
inside the wall.

d

Fig. 7. — Myrmeciophytum verrucosum (Roemer), Lower Campanian, Zbyczyce;

a parenchymal tetraclones, b a fragment of a dermal dichotriaene with clones

broken off, ¢ amphioxea, d a flattened monacrepid element (Z. Pal. UL Sp.
11/1471); X 62.

The only ftraces of the dermal skeleton preserved are, large
prodichotriaenes with the cladome span to 0.18 mm. and with rhabdome
0.018 mm. thick, as well as ortodichotriaenes with the cladome span of
0.24 mm. Numerous, scattered microxeas are observed in the parenchymal
network.

Parenchymal skeleton forms a loose network consisting of smooth
tetraclones with slightly ramified zygome. Clones 0.18—0.3 mm. long
and 0.06 mm. thick; zygomes, surrounding postica are strongly tattered;
zygoses globular, small and — within limits of the groups of postica —
forming longer or shorter septa between canals. Numerous oxeas
different in length and amphioxeas, as well as single monaxons, occur
on the surface of the sponge and in the meshes of the parenchymal
network.

Comparison, — The specimens investigated differ from M. verruco-
sum from Germany (whose diameter amounts to 20—25 mm.) in their
smaller thickness and in the distribution of pores. In German specimens,
ostia, 0.5—2 mm. in diameter, are disposed 0.5—2 mm. apart, while in
our specimens, these distances amount to 2—5 mm. In its externals,

3 Acta Palaeontologica nr 1/66
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M. verrucosum is similar to Astrocladia subramosa and Prokaliapsis da-
nubica Wagner (1963, p. 195), from which, however, it differs fundament-
ally in the structure of skeleton having no swellings on clones.

Occurrence. — Poland: Zbyczyce, Lower Campanian; North-western
Germany: Misburg and Oberg, Lower Campanian.

Genus Thecosiphonia Zittel, 1878
(Type species: Limnorea mobilis Roemer, 1864)
Thecosiphonia gracilis n.sp.

(Pl. IX, Fig. 2; Text-fig. 8)

Holotypus: Pl. IX, Fig. 2 (Z. Pal. UL Sp. 11/1565).
Stratum typicum: Lower Campanian, clayey marl.
Locus typicus: Zbyczyce.

Derivatio mominis: gracilis —Lat. gracilis = slim, after fine shape of the stipe.

Diagnosis. — A bushy Thecosiphonia with fine stipes, irregularly
divided and covered with cortex. Parenchymal tetraclones finer and
smaller than in T. ramosa Schrammen.

Material. — One, fairly well-preserved, silicified specimen.
Dimensions (in mm.):

Height ‘ Thickness of stipes
Specimen (Sp. 11/1565) over 80 | 3—15

Description. — A bundle-like group of long stipes. Single stipes
irregular in shape, different in thickness and length, irregularly ramified.
Lower part of bundle consisting of 5, upper — of 20 stipes. Top parts
fragile, conical, not many of them preserved. Surface of stipes flat and

smooth. Aporhyse grooves long, winding, 0.6—0.75 mm,. in diameter.
Postica and ostia invisible.

Dermal skeleton forms a compact layer, covering the surface of
stipes and consisting of very fragile rhizoidal elements and fragile

Fig. 8. — Thecosiphonia gracilis n.sp., Lower Campanian, Zbyczyce; a arrangement
of tetraclones in the parenchymal network, b dermal dichotriaenes (Z. Pal. UL
Sp. 11/1565); X38.2,
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ortodichotriaenes with cladome 0.6 mm. in span. In the lower part of the
bundle it forms a common theca.

Parenchymal skeleton in the form of a dense network, consisting of
smooth, fairly fragile and regular tetraclones 0.12 to 0.18 mm. Iong.
Zygomes slightly ramified. In the network, oval meshes 0.75 mm. in
diameter are isolated through which aporhyses run. Widely scattered
oxeas occur in canals.

Comparison. — Single spicules of this species are, to the greatest
extent, similar to the desmas of Thecosiphonia postumus Schrammen
from Germany and to T. nobilis Moret from France. Their tetraclones
differ however, from those, figured by Schrammen (1910, Pl. 4, Figs. 4
and 5) and Moret (1925, Fig. 62-2). in a general aspect and in longer
rays. In our specimen, tetraclones are finer, have thinner and longer
clones than the tetraclones of other species of the genus Thecosiphonia.
Similar is the case of the ortodichotriaenes. In the manner of grouping
stipes, our specimen resembles T. ramosa Schrammen from which, how-
ever, it considerably differs in the shape and size of stipes, as well as
in the diameter of postica. These differences justify the erection of a new
species.

Occurrence. — Poland: Zbyczyce, Lower Campanian.

Genus Aulaxinia Zittel, 1878
(Type species: Siphonocoelia sulcifera Roemer, 1864)
Aulaxinia sulcifera (Roemer, 1864)
(PL. III, Figs. 2 and 3)

1864. Siphonocoelia sulcifera Roemer; A. F. Roemer, Die Spongitarien.., p. 30,
Pl. 11, Fig. 7.

1961. Aulaxinia sulcifera (Roemer); H. Nestler, Spongien.., pp. 24—25, Pl 4,
Figs. 5—8, Messtab. pp. 63—64 (here earlier synonymy).

1962. Aulaxinia sulcifera (Roemer); L. Lagneau-Hérenger, Contribution..., p. 127.
Text-Pl. 20, Fig. 3.

Material. — Two almost complete specimens, one of them with well-
-preserved skeleton (Sp. II/4 and 713).

Dimensions (in mm.):
Height | Width of apex | Width of base | Max. thickness
Specimen Sp. I1/4 50 | 5 ( 10—12 | 20

Description. — A cucumber-shaped sponge with the upper pole
conical, with a slight depression at the top and, towards the base, some-
what narrowed. On the surface, regular, oblong furrows, 0.6—1 mm:
wide, separated by flat ribs 1—2 mm. wide. Both specimens investigated,
similar in size, without the central cavity. Two types of oval apertures
are distributed all over the surface: larger ones, corresponding to postica

3
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and 0.6—0.75 mm. in diameter, are arranged in rows and situated in
furrows; smaller ones, corresponding to ostia and 0.2 to 0.3 mm. in
diameter, are distributed on the ribs between the furrows. Aporhyses
and postica are equal in width; epirhyses are shorter and narrower than
aporhyses.

There is no separate dermal skeleton. It is only on the outer surface
that the network is condensed in the form of a layer 1 mm. thick. This
is a dependent cortex.

Parenchymal skeleton, fairly dense and compact, consisting of smooth
tetraclones with a comparatively slightly ramified zygome; clones
0.18—0.24 mm. long; zygome stipes fragile with.lumpy terminations;
rays of some tetraclones fairly elongated, slightly flattened and, within
the canals, arcuate.

Comparison. — The specimens investigated are, to the greatest extent,
similar to the specimens of A. sulcifera from Riigen Island. The lack of
the central cavity in Polish specimens makes up an only difference.
According to Nestler and Schrammen, the specimens having this cavity,
represent the mature stage, while those devoid of it — the young stage.
In the light of these views, our specimens would correspond to the young
stage. The characters, occurring in both A. sulcifera and A. fallex, that
is, in the lower part, irregular, winding furrows which, running upwards,
become, half-way the height of the sponge, parallel and regularly
arranged, are displayed by one of the Polish specimens (Z. Pal. UL
Sp. 11/4).

Table 3
Comparison of dimensions (in mm.) of A. sulcifera (Roemer) from Germany, Poland, France and
Spain
l Diameter{ Width
Country and age Ostia | Lensthof of postica | ¢, ight Thick- ¢ .
canals | and apo- | ness o o

chetes | | furrows ribs

|

|

Germany, Riigen | | { ’

Island, Maastrichtian, \ |
the smallest specimen | 0.1 0.293 ‘ 1.5-20| 59 8 | — —

| North-western Germany| ‘ l :

! Campanian, forma ; i | |
| typica Schram. (03-10  — | — 10 | - [

- | | h= I N

Poland, Lower without | k ! ‘

Maastrichtian, | zygome ! . | ‘
young stage | 02-0.3 10.18—0.24. 0.6—0.75/ 50 20 ‘0.6—1.0 1-2
France, Emscherian : — ‘ — ‘ = 130 ‘ 7 @ — —
Spain, Aptian — — | == | 60 ‘[ 40 |, — | —
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Occurrence. — Poland: Przestawice and Gnatowice, Lower Maas-
trichtian; Germany: Campanian and Maastrichtian; France: Emscherian,
Santonian, Campanian; Spain: Can Casayas Castellet, Aptian; Great
Britain: Upper Chalk.

Aulaxinia fallax Schrammen, 1910

1910—1912. Aulaxinia fallax Schrammen; A, Schrammen, Die Kieselspongien...,
p. 78, PL 1, Fig. 4.
1961. Aulaxinia fallax Schrammen; H. Nestler, Spongien.., p. 26, Pl. 4, Figs. 9, 10;
Pl. 5, Figs. 1—3; Messtabel, p. 64.
Material. — Two specimens, one of them without apex, another with
a well-preserved skeleton.

Dimensions (in mm.):
Height ‘ Max. width

Specimen Sp. I1/20 over 30 | ca. 25

Description. — Oviform sponge with lower pole rounded and turning
into a thick, excentrically situated stem. Furrows, 0.6—0.9 mm. in width,
run on the outer surface. Epirhyses are 0.2 mm. and aporhyses 0.6 mm.
wide. Their trace is difficult to determine. Ostia and postica oval,
different in size and irregularly disposed.

Dermal skeleton poorly preserved. Parenchymal skeleton very
compact near the surface, with small meshes of the network and
consisting of. smooth, fairly solid tetraclones; desmas, surrounding canals,
have three equal clones 0.15 mm. long, the fourth, elongated, clone
reaches 0.21 mm. in length; zygomes slightly ramified.

Comparison. — The specimens investigated probably represent young
stages. With regard to the size of tetraclones of the parenchymal skeleton,

Table 4
Comparison of A. fallax Schrammen from Germany and Poland (dimensions in mm.)
Diameter of Width
Country and age Height Length of
of clones | ostia postica | osculum | fuyrrows
Germany, Riigen Island, | 0.6 at |
Maastrichtian 70—95 0.27 the top, 1.8 15 —
0.82 at
, the base
"Poland, Lower Maastricht- ' 0.2 (diam.| 0.6 (diam.
ian, young stage 25—30 |0.15-0.21| of epir- | of apo- | lacking 0.6
hyses) chetes)
Germany, Lower
Campanian — — — 1.0-2.0 | 10—15 —
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they are similar to Astroclaedia subramosa Moret from which they differ
in larger dimensions of tetraclones and in their externals, particularly
in the arrangement and outline of postica.

Occurrence. — Poland: Gnatowice, Lower Maastrichtian; Germany:
Rigen Island, Maastrichtian chalk; North-western Germany, calcareous
marl, Lower Campanian.

Aulaxinia ventricosa Schrammen, 1910
(Pl. 111, Fig. 4; Pl. XX1V, Fig. 1)

1910. Aulaxinia ventricosa Schrammen; A. Schrammen, Die Kieselspongien...,, p. 79,
Pl. 1, Fig. 5.
1962. Aulaxinia ventricosa Schrammen; L. Lagneau-Hérenger, Contribution..., p. 128.

Material. — One complete, calcified specimen. Skeletal network
partially preserved.
Dimensions (in mm.):
Height |Max. thickness| Thickness of the base
Specimen Sp. 11/1206 135 | 87 | 35

Description. — Conical sponge, narrowing down and turning into
a stem. Central cavity deep, reaching down as far as the lower pole;
walls thick, pierced by canals. Aporhyses in the lower part straight,
around osculum winding and, in the walls running obliquely; ostia and
postica oval, irregularly scattered.

Dermal skeleton invisible.

Parenchymal skeleton similarly built as that in A. sulcifera. Clones
0.09—0.15 mm. long.

Comparison. — Polish specimen is very similar in its size and
morphology to the specimens from the Upper Campanian of North-
-western Germany, described by Schrammen. It differs from A. sulcifera,
A. fallax and A. ventricosa in its irregular and poorly visible furrows
and disarranged pores. It results from the comparison of the dimensions

Table 5
Comparison of dimensions (in mm.) of A. ventricosa Schrammen from Germany, Poland
and Spain
Size Length Diameter of
Country and age ngt

“ height width | of clones ostia postica | osculum
North-western Germany, I
Upper Campanian 100 70 — |02-10| — 0.5—1.5
Poland, Lower Campanian 135 87 0.09—0.15| 0.3 0.75—0.9 | 35x10
'iSpain, Aptian 60 50 — — — 10
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of desmas of different species of the genus Aularinia that the smallest
tetraclones are those in A. ventricosa from Poland.

Occurrence. — Poland: Skrajniwa, Lower Campanian; North-western
Germany: Misburg, Upper Campanian; Spain: Mas de Artis and Can
Casayas, Aptian.

Genus Callopegma Zittel, 1878
(Type species Callopegma acaule Zittel, 1878)
Callopegma acaule Zittel, 1878
(Pl. 1, Fig. 5; Text-fig. 9)
1878. Callopegma acaule Zittel, K. Zittel, Studien..., II, p. 139, Pl. 2, Fig. 6; Pl 8,
Fig. 5 (1878b).
1961. Callopegma acaule Zittel; H. Nestler, Spongien...,, pp. 18—19, Pl. 2, Fig. 8;
Messtabel. p. 63 (earlier synonymy).

Material. — Thirteen fairly well-preserved specimens.
Dimensions (in mm.):

Height | Max. thickness

Largest specimen (Sp. 11/1015) 40 35
Smallest specimen (Sp. 11/832) 19 19
Description. — Spherical, hemispherical or bowl-shaped sponges;

upper pole obliquely flattened or concave; lower pole rounded or
obtusely conical, without processes and traces of the attachment place.
Central cavity shallow, variable in width, with internal margins furrow-
ed by irregular canals. Ostia small, scarcely visible, irregularly distributed
below the place of maximum thickness and, in the upper part, invisible.
‘Canals not isolated. Probably, they were narrower than the meshes of
the skeletal network.

N
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Fig. 9. — Callopegma acaule Zittel, Lower Campanian, Pniaki; a parenchymal
tetraclones combined into a network, b zygose, ¢ broken off clone (Z. Pal. UL
Sp.11/1290); X 50.
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Parenchymal skeleton fairly loose, consisting of smooth tetraclones
with clones 0.3 mm. long and 0.03 mm. thick; zygomes fattered, zygoses
spherical. Numerous oxeas and amphioxeas scattered all over the outer
surface of walls. Probably, they belong to the dermal skeleton. The
occurrence of fairly numerous elliptical sterrasters mostly 0.02 mm. in
diameter in the meshes of the network has been stated on the surface
of three specimens. The manner of their arrangement allows one to
assume that they belonged to the investigated specimens.

Table 6

Variation of Callopegma acaule Zittel

Size and age of specimens from the Length of clo-
| Sha Paragaster .
’ Campanian of Poland i pe & nes (in mm.)
\
Smallest specimen (Sp. 11/832) spherical lacking } 0.18-0.3
Middle-sized specimen (Sp. 11/70/5) hemispherical small 0.15—-0.21
’ Largest specimen (Sp. 11/1610) | bowl-shaped shallow | ca 0.3
Table 7
Comparison of dimensions (in mm.) of Callopegma acaule Zittel from Poland and Germany
’ ' Size ‘
Country and age \ Length Ostia Postica Para-
| Height | Thickness of clones gaster
R R | I | | !
Germany, Riigen Island, ‘ ' l021— | ‘ 1
Maastrichtian ‘ | —0.67, bowl-
(according to Nestler, 1961) | 100 100 at the lacking 1.0 | -shaped |
_ . I base, 0.35 _ o
North-western Germany present ‘ '
(according to Schrammen, no data | only at ! bowl- |
1910): Lower Campanian 20—-30 50—60 | available | the bot- 3—5 | -shaped
tom |
]
i i
Upper Campanian 100 thick as above | as above | as above | as above |
|
s \
Poland, Lower Campanian 19—45 19-35 0.3 small — as above }

Variation is mainly found in the shape, size of the sponge and
development of the central cavity. Comparing the investigated specimens
with each other, one may distinguish certain groups of forms different
with regard to their ontogenetic age.

Callopegma ficoideum Hinde, 1883
(Pl I, Figs. 3 and 4)

1883. Callopegma ficoideum Hinde; J. G. Hinde, Catalog..., pp. 61—62, P1. 11, Fig. 4.
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Material. — Twenty nine silicified specimens; desmas embedded in
chalcedony.

Dimensions (in mm.):
Height | Thickness !Thickness of stem

Spherical specimens 30—42 18—30 3—4
Pear-shaped specimen (Sp. 11/1014) 20—32 28—32 3—4

Description. — Spherical or pear-shaped sponges with fragile stems;
in pear-shaped ones, the upper pole slightly flattened with a small
depression in the middle. Outer surface flat, pierced by irregularly
distributed pores. Large postica (1—2 mm. in diameter), substituting oscu-
lum, are situated mostly in the upper part of the sponge and connected
with the subdermal exhalant cavities which contain, on their bottom,
2—4 apopyles each. The majority of ostia, ca. 0.5 mm. in diameter, occur
in the lower part of the sponge. Central cavity not individualized. Wide
cavities, varying in size and shape, are situated inside walls. Epirhyses
scarcely distinguishable from aporhyses.

Dermal skeleton consisting of cortex and ortodichotriaenes; in the
region of the upper pole and in the basal part, on the stem, cortex forms
a (secondarily calcified) layer 0.15 mm. thick in which rhizoidal elements
are visible; fragile ortodichotriaenes with clads 0.45 mm. long are
embedded between them.

Parenchymal skeleton compact. Particular desmas and their arran-
gement display the clone lengths varying between 0.15 and 0.3 mm.; the
rays of some desmas are elongated and reach 0.33 mm.; within the range
of canals, tefraclones are disposed in rows and their clones are parallel
to each other; zygomes strongly ramified; zygoses formn lumps which do
not display any compact structure; numerous scattered oxeas and am-
phioxeas and, very often, elliptical sterrasters 0.15—0.24 mm in dia-
meter, occur on the surface of the sponge,

Comparison. — The specimens investigated differ from those of this
same species from England, described by Hinde (1883) in the distribution
of their canals. In English specimens, aporhyses, 1.8 mm. in diameter,
opening at the top of the sponge, are wider than lateral canals (0.8 mm.
wide). Aporhyses and epirhyses have not been separately analyzed by
Hinde who has only settled the dimensions of canals. Writing “lateral”,
he probably meant “inhalant” and, writing “vertical”, he meant “ex-
halant”, Postica are grouped, in the investigated specimens, rather in the
upper part of the sponge and not exactly at its top as Hinde ascertains.
On the other hand, in the lower part, there are only ostia. It seems that
this character might be considered a diagnostic one for the subspecies
which, however, in this paper, is not distinguished on account of the
scarcity of the material available. The investigated specimens of C. fico-
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ideum differ from C. acaule in the presence of stem and absence of
central cavity, as well as in the structure of the multioscular water system.

Two specimens (Sp.11/1236 and 1234) are pierced clean through by
a tubular canal, 5 and 7 mm. in diameter, disposed obliquely to the body
axis. This canal — of unknown origin — is similar to that, recorded in
calcareous sponges of the genus Porosphaera globularis (Phillips) (Hur-
cewicz, 1960).

Occurrence. — Poland: Skrajniwa, Pniaki, Zbyczyce, Lower Camp-
anian, marl; England: Croydon, Guildford, Surrey, Upper Chalk.

Genus Turonia Michelin, 1847
(Type species: Turonia variabilis Michelin, 1847)
Turonia variabilis Michelin, 1847
(Pl. VIII, Figs. 1a,b)

1847. Turomnia variabilis Michelin; H. Michelin, Iconographie..., p. 125, Pl. 35, Fig. 8
(fide Schrammen, 1910).

1925. Twuronia variabilis Michelin; L. Moret, Contribution..., p. 152, Pl 12, Fig. 10
(here earlier synonymy).

Material. — One complete specimen with its sides covered with a con-
tinous layer of a compact cortex. Dermal and parenchymal skeletons
well-preserved; marginalia strongly damaged,

Dimensions (in mm.):

Cross section Diameter
Length | in place of max, of stem
circumference roots
|
Specimen (Sp. I1/381) 60 ‘ 50 x 40 , 2

Description. — Sponge conical, in cross section oval. Upper pole
strongly convex with irregular protuberances; lower pole, making up
an apex of the cone, provided with short roots. Lateral surface trans-
versely corrugated. The width of folds varying from 1.5 to 5 mm. Ostia
invisible, postica not preserved. The aporhyses outlets clearly visible and
irregularly scattered between the protuberances of the upper part. Centr-
al cavity lacking. Aporhyses are not continuous in trace, they are tor-
tuous and extending near the margins of the cavities,

Cortical skeleton covers the entire sponge. Next to very small orto-
dichotriaenes with a 0.06 mm. cladome there are many large ortodicho-
triaenes with a 0.75 mm. cladome, The thickness of the cortical layer at
the base amounts to ca. 0.18 mm., while that of fragments, preserved at
the top — to ca. 0.3 mm. Rhizoidal skeletal elements very fine and nu-
merous, arranged in layers. Ends of two basal roots rounded and fully
covered with cortex. Strongly modified triaenes, with their cladome
pointed downwards, are vertically embedded in two broken off roots
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under cortex. The remains of broken off marginalia are visible at the top
around exhalant canals.

Parenchymal skeleton compact, consisting of fairly thick and smooth
tetraclones with almost equal clones. The length of clone varies in parti-
cular desmas within limits of 0.15 and 0.27 mm. Zygomes short, tfattered,
extended; zygoses compact, flattened, Fairly numerous sterrasters ellips-
oidal to spherical in shape and 0.12—0.24 mm. in diameter, as well as
many microamphioxeas, microstrongyles and a few microscleres of the
style and torne type have been washed out from the sediment which
fills up the meshes of network on the upper pole.

Comparison. — Morphology of the parenchymal and cortical skelet-
ons is characteristic of the genus Turonia Michelin. The investigated
specimens do not differ from those of T. variabilis from the Senonian
of France.

Occurrence. — Poland: Pniaki, Lower Campanian marl; France: Seno-
nian of the Paris Basin; Germany: Lower and Upper Campanian.

Turonia aff. variabilis Michelin, 1847
(Pl. VIII, Fig. 2; text-fig. 10)

Material. — Four almost complete specimens without apical parts and
two fragments.
Dimensions (in mm.):
Height | Thickness

Smallest specimen (Sp. 11/127) 10 45 X 50
Largest specimen (Sp. 11/28) 40 110—120

Description. — Bowl-like forms, provided with a short stem or many
short, blunt processes, concentrically arranged. On the lower, uneven
side, there are growth zones, marked by Jdistinct swellings. Upper part,
mostly poorly preserved, convex and either with processes or smooth
and concave. Central cavity lacking. Ostia invisible; aporhyses short,
tortuous and tubular, 0.6—1.0 mm, in diameter, considerably narrower
than the meshes of the skeletal network.

Dermal skeleton consisting of cortical, densely entangled, flat, rhi-
zoidal elements and ortodichotriaenes. The thickness of the cortical layer
comes to ca. 0.2—0.3 mm. Dermal orthodichotriaenes are larger than
parenchymal ones; their clades are ca. 0.45 mm. long. Cortex compact
and preserved only on the lower side where it forms a fairly thick layer.

Parenchymal skeleton not very dense and firm with irregular mesh-
es, formed of tetraclones with clones varying in length within limits of
0.2 and 0.45 mm. The terminal part of clones spiny, mostly dichotomous-
ly divided into shorter or longer stipes. Zygomes ramified, zygoses
fairly loose, perforated. Usually, three zygomes are connected together
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in a zygome. Comitalia embedded in the network meshes make up di-
chotriaenes with clads and rhabdome 0.15 mm. long; there are also nu-
merous amphioxeas variable in length, very thin oxeas and single pro-
triaenes.

Fig. 10. — Turonia aff. wvariabilis Michelin, Upper Maastrichtian, Janowiec;

a parenchymal tetraclones, b rhizoidal elements from the cortex, ¢ dermal ortho-

dichotriaenes; comitalia, d protriaenes, e amphioxeas and oxeas (Z. Pal. UL
Sp. 11/62); X 35.

Variation. — Differences in size, shape and arrangement of basal
processes and swellings are displayed by particular specimens with a si-
milar structure of skeleton.

Comparison. — Polish specimens are very similar to those of T. varia-
bilis from Germany, figured by Schrammen (1910, Pl. 3, Figs. 8 and 9).
They differ from some of them in the lack of mammillary or digital
swellings on the upper surface. The fragments of the parenchymal net-
work, preserved in the upper part of our specimens may only testify to
the presence of protuberances and not processes. The presence of dicho-
triaenes which, in the canals of some specimens, form a transverse parti-
tion is a character, never mentioned by former authors, but which may
be a specific one,

Occurrence. — Poland: the Upper Campanian marl in the Miechow
Highland; the Lower Maastrichtian, horizon ‘“t” at Piotrawin on the
Vistula River.

Genus Kozlowskispongia n.gen.
(Type species: Kozlowskispongia bulbosa n.sp.)

Derivatio nmominis: Kozlowskispongia —in honour of Professor Roman Ko-
zlowski,

Diagnosis. — Sponges, consisting of empty, bulbous protuberances,
developed as a result of undulation of a plate. Water system poorly de-
veloped; central cavity lacking; ostia and postica different in size. Ske-
letal network mnot very close, formed by smooth tetraclones. Dermal
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skeleton covers protuberances with a continuous layer. Dermal ortodi-
chotriaenes fairly large.

Comparison. — Kozlowskispongia is a monotypic genus, resembling
some species of Polyjerea Fromentel. It differs, however, from this genus
in the morphology of the water system and in the manner of its general
growth. The species of Polyjerea are composed by solid individuals coal-
escent one to another by their surfaces or by the superficial zone. In
Polyjerea, each individual has its separate water-exhalant system. In
Kozlowskispongia, on the contrary — the system of protuberances is
‘morphologically indivisible; these protuberances are not independent
like separate individuals. The presence of smooth parenchymal tetra-
clones and dermal ortodichotriaenes allow one to assign Kozlowskispon-
gia n.gen. to the family Phymatellidae Schrammen in the vicinity of the
genus Jerea Lamouroux whose single desmas are similar in form.

Kozlowskispongia bulbosa n.sp.
(Pl. 11, Fig. 3; Pl VII, Figs. 1 a, b)

Holotypus: Pl. VII, Figs. 1 a, b (Z. Pal. UL. Sp. 11/93/94).

Stratum typicum: Upper Campanian, clayey marl facies.

Locus typicus: Kocie Doly, near Miechéw railway station.

Derivatio nominis: bulbosa — Lat. bulbosus = bulbous.

Diagnosis. — An assemblage of hemispherical empty protuberances,
developing from an undulated plate, Water canal short, piercing the wall
almost clean through and situated alternately. Postica clearly outlined,
uniformly distributed all over the entire surface. Dermal ortodichotria-
enes large, parenchymal tetraclones smooth, zygome ramified.

Material. — Four, partially calcified or limonitized. specimens; isolat-
ed tetraclones well-preserved; single dermal ortodichotriaenes.

Description. — Formless sponges, consisting of bulbous protuberances
directed either upwards or downwards; upper ones hemispherical, 15—
20 mm. high, lower ones varying in height from 10 to 22 mm. and 20 mm.
in diameter. Wall thickness amounts to 3 mm. Funnel-like cavities are
disposed between protuberances. Exhalant pores 0.3—0.45 mm. in dia-
meter best-preserved on apexes of hemispherical protuberances and
fairly widely scattered. Canals and postica equal in width; ostia consi-
derably smaller than postica and indistinctly outlined on the surface.

Dermal skeleton consisting of relatively large ortodichotriaenes with
a cladome 0.5 mm. in span. :

Parenchymal skeleton not very compact, consisting of fairly irregular,
smooth tetraxones; zygomes strongly tattered; zygoses large, oval, per-
forated; clones varying in length, dichotomously divided near the middie
of spicules at various distances. Length of spicules varying between 0.15
and 0.45 mm. and, frequently, smaller than that of the zygome ‘“actines”.

Occurrence. — Poland: Miechoéw, Upper Campanian.
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Genus Jerea Lamouroux, 1821
(Type species: Jerea pyriformis Lamouroux, 1821)
Jerea pyriformis Lamouroux, 1821
(Pl. IV, Figs. 1-3)

1878. Jerea pyriformis Lamouroux; K. Zittel, Studien..., p. 145,

1958. Jerea pyriformis Lamouroux; S. Defretin-Lefranc, Contribution..., p. 103,
Pl. 16, Figs, 5—6 (earlier synonymy).
1963. Jerea pyriformis Lamouroux: W. Wagner, Die Schwammfauna... p. 177.

Material. — Three almost complete, probably young individuals, sili-
cified and with partially preserved skeleton.

Dimensions (in mm.):

Height Max. Thickness | Thickness

thickness of apex of stem
Smallest specimen (Sp. 11/382) 35 16 8 .6
Medium specimen (Sp. 11/1624, 44 23 10 10
Largest specimén (Sp. 11/373) 65 40 10—15 20

Description. — Macelike or fusiform shape, slender, sometimes, ir-
regular; upper pole rounded, slightly concave or flat; lower pole mar-
rowed and passing into a fairly thick and short stem. Outer surface flat,
after destruction of the cortex, slightly furrowed; furrows, 0.6 mm. wide,
in the upper part of the body elongated and in the lower part, some-
times, radially disposed. Central cavity lacking. Aporhyse diameter lar-
ger than the meshes of the parenchymal network, that is 0.75—0.90 mm.
Postica, concentrated on the apex, rounded and 0.45—0.75 mm. wide;
sometimes, slightly elongated, measuring 1.5X0.45 mm. around the
‘apex margin. Ostia fine, on the cortex, invisible; prosopyles, uncovered
after the destruction of the cortex, are 0.25—0.3 mm. in diameter,

Dermal skeleton, covering the entire sponge, consists of the indepen-
dent cortex, built of acrepidal, rhizoidal, serrated platelike elements,
arranged in a tilelike manner and of ortodichotriaenes with a cladome
0.3 mm. in span. After the destruction of the cortex, subdermal inhal-
ant cavities and short epirhyses are uncovered.

Parenchymal skeleton compact, consisting of tetraclones with short,
smooth, split clones; zygomes relatively slightly ramified and spiny;
clones 0.15—0.03 mm. long and about 0.06 mm. thick; owing to the ratio
of the thickness to the length of clones, tetraclones look solid. Canal mesh-
es are distinetly visible in the network. A few sterrasters, which need
not necessarily be part of this sponge, have been found on the surface of
one (Sp. 1I/382) specimen.

Variation is observed in the size and shape of the body. One of the
specimens (Pl. IV, Fig. 1) is elongated and without a bulgy swelling
characteristic of J. pyriformis. In general, it is similar to Jerea clavata
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Moret but it is considerably smaller and has smaller postica (0.75 and
1.5 X 0.45 mm. and not 2 mm. like in J. clavatea from France). Its
spiculation and water system are identical with those in J. pyriformis.

Comparison. — Polish specimens are considerably smaller than J. py-
riformis from France, described by Moret (1925) and Defretin-Lefranc
(1958—1960). According to the authors, mentioned above, the tetraclones
of J. pyriformis are “large” (dimensions are not given), while in Polish
specimen from the Lower Campanian, they are rather middle-sized,
their clones reaching 0.15 and, sometimes, only 0.03 mm. J. pyriformis
resembles J. clavata which, however, differs in its elongated shape,
solidity of the exhalant system and thickness of stem. Specimens which,
in the present paper, are assigned to J. pyriformis, are undoubtedly
young individuals. In two cases (specimens Sp. II/1623 and 1624),
2—3 mm. high processes, corresponding to the earliest stages of budding
individuals, have been found on the lateral wall. The structure of the
apexes of these buds is similar to that of the apex of the mother sponge,
that is they are porous, furrowed, their postica are 0.45 mm. in diameter
and clones are 0.09 mm. long.

Occurrence. — Poland: Pniaki, Skrajniwa, Lower Campanian; Fran-
ce: Senonian; North-western Germany: Cenomanian and Lower Turonian;

England: Vaches Noires, Craie.

Genus Siphonia Parkinson, 1822, emend. Zittel, 1878
(Type species: Siphonia koenigi Mantell, 1822)

Two groups of species, the group of S. pyriformis Goldfuss and the
group of S. koenigi Mantell are distinguished within this genus by Moret
(1925). According to Moret (1925), Defretin-Lefranc (1958-—1960) and
Lagneau-Hérenger (1962), the first group is strongly differentiated. They
ascertain that the forms, assigned by former authors to S. incrassata,
S. micropora, S. ficus, S. tulipa, S. tubulosa and S. coronata, are only
intraspecific varieties of one, broadly understood, species of S. pyriformis.
However, on the basis of the investigation of the abundant material of
sponges of this group from the Lower Campanian of the Nida Basin,
I am inclined to retain the majority of the species, erected by former
authors. Characters in which these species differ from each other are
given in Table 8.

Siphonia tulipa Zittel, 1878
(Pl IV, Fig. 4)

1878. Siphonia tulipa Zittel; K. Zittel, Studien..., p. 145, Pl. 9, Fig. 5.

1883. Siphonia tulipa Zittel; J. G. Hinde, Catalogue.. ., p. 64, Pl. 13, fig. 2.

1962. Siphonia tulipa Zittel; L. Lagneau-Hérenger, Contribution..., p. 133, Text-
-Pl. 20, Fig. 8.
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Table 8
Comparison of Siphonia tulipa, S. pyriformis, S. ficus and S. tubulosa (dimensions in mm.)

! Name Shape Stem Ostia Postica | Osculum | Clones

|
Siphonia tulipa oval distinct |{0.45—0.6 — 5—10 | 0.1 —02
S. pyriformis spherical | no stem 0.5 1.0 8 0.09—-0.3
variable
i riform  thick 05 |Mnsize | oo g | _
S. fieus | pyrio | 0.5—1.0x
| 1.5-3.0

oviform- | short, abl
variable | g 5503

S. tubulosa cylindri- | thick, 0.5-3.0 2-3 i width
cal ramified tnwi
Material. — Sixteen silicified specimens, of this number, two with
a well-preserved skeleton.
Description. — Body oval or spherical in shape with rounded top

part; a distinct stem visible on the lower pole; many oval ostia
ca 0.45—0.6 mm. in diameter irregularly scattered all over the surface.
Central cavity situated in the middle, in some specimens, tubular
5—10 mm. in diameter and ca. 15 mm. deep, in others, shallow and in
the form of a depression with mildly rounded margins furrowed by
aporhyses 0.8—1.0 mm. in diameter; postica are visible on the walls and
on the bottom of the cavity.

Parenchymal skeleton consisting of smooth tetraclones with
0,1—1.2 mm. long clones; zygomes short, tattered; zygoses in the form
of small nodes. Dermal spicules have not been recorded.

Ontogenetic variation of S. tulipa concerns the size of particular
individuals and structure of their water system. Now and then, some of

Table 9
Comparison of characters of Siphonia tulipa from Spain, England and Poland (dimensions in mm.)
Shape | Thick- Diameter of
of 0 | Width Diame- Length ness
Country and age speci- Lengt i ter lof of ostia | osculum
men | clones | ciones }
_ - ;
Spain, Aptian
(acc. to Lagneau- tulip- |
Hérenger, 1962) like — —_ 10 — — 0.1 3
England, Upper | tulip- | i |
Green Sand like 21—105 13—46 | — 0.135 0052 | — —
Poland, Lower oval, | 2—4 |
Campanian spheri- | 25—40 | 22—40 | (of |0.1—-0.2; — 0.45-0.6/0.5—10
cal ‘ stem)
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them have the central cavity and their ostia, uniform in diameter, ‘are
regularly scattered. In other specimens, in addition to the cavity and
ostia, there are accessory inhalant cavities, probably subdermal, loosely
distributed all over the surface. Eight spherical specimens, mounted on
a slender stem, without the paragaster but with many postica, have
also been assigned in the present paper to S. tulipa, Since their paren-
chymal skeleton has identical structure with that of specimens provided
with the central cavity, they probably represent a young stage of
S. tulipa.

Occurrence. — Poland: Skrajniwa, Lower Campanian marl; France:

Senonian of the Paris Basin. and Cenomanian of Pas de Calais; England:
Blackdown, Warminster, Upper Green Sand.

Siphonia pyriformis Goldfuss, 1833
(Pl 1V, Fig. 5)

1833. Siphonia pyriformis Goldfuss; A. Goldfuss, Petrefacta..., p. 16, Pl. 6, Fig. 7A.

1958. Siphonia pyriformis forma tulipe; S. Defretin-Lefranc, Contributioni. ..,
p. 108, Pl. 18, Fig. 1; Text-fig. 9.

1962. Siphonia pyriformis forma tulipa; L. Lagneau-Hérenger, Contribution...,
p. 132 (earlier synonymy).

Material. — Five silicified specimens with spicules embedded in
chalcedony.
Description. — Sponges globular in shape, 24 X 35 mm. in cross

section, without either a stem, or any trace of the attachment place;
osculum, 8 mm. in diameter, is situated on the upper pole; central cavity
tubular, 23 mm. deep; postica, 1 mm. in diameter, verticillately disposed
on the paragaster wall; ostia, 0.5 mm. in cross section, densely distributed
all over the surface and, through short canals, connected with subdermal
cavities,

Parenchymal skeleton consisting of tetraclones with uneven clads
0.09—0.3 mm. long; in different specimens, the lengths of clads are
different.

Comparison. — An ovoid specimen without a stem (50 mm. long and
40 mm, thick) and having a rudimentary rib-like protuberances is
assigned by Defretin-Lefranc (1958—60) to S. pyriformis forma tulipa.
On the other hand, specimens with a well-developed stem and with
furrows around the osculum are assigned to this species by Moret (1925).
Polish specimens differ from both Moret’s specimens, in the lack of
stem and globular shape, and from those, described by Defretin-Lefranc,
in the lack of furrows and ribs, in a smaller osculum (8 and not 12 mm.)
and in narrower ostia (0.5 and not 0.7—1.0 mm.). With regard to
morphology, our specimens of S. pyriformis are, to the greatest extent,

4 Acta Palaeontologica nr 1/68
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similar to S. tulipa. The lack of a stem in the former, different shape
and character of tetraclones, are features which differ these two species
from each other. To S. pyriformis, I assign globular sponges, without
a stem and with tetraclones whose clones are uneven in length and,
to S. tulipa — the ovoid ones, mounted on a separate stem more or less
thick and long and with regular tetraclones whose clones are almost
equal in length. The specimens from the Aptian of Spain, described by
Lagneau-Hérenger (1962), slightly differ, mostly in size, from our
specimens. According to Defretin-Lefranc, the specimen of S. pyriformis
from the Cenomanian (zone of Chlamys asper) with riblike protuberances
makes up a transition to the genus Hallirhoa Lamouroux.

Occurrence, — Poland: Opole, Cenomanian, Skrajniwa, Lower Cam-
panian; Spain: Can Casanyas, Aptian and Albian; England: Blockdown
and Warminster, Albian and, more abundant, in Cenomanian; France:
Pas de Calais, Cenomanian (zone of Chlamys asper), Paris Basin, Turo-
nian, vicinities of Nice, Senonian, and Charantes, Campanian.

Siphonia ficus Goldfuss, 1833
(Pl. 1V, Fig. 6)

1833. Siphonia ficus Goldfuss; A. Goldfuss, Petrefacta..., p. 221, Pl. 65, Fig. 14.
1925. Siphonia pyriformis forma ficus; L. Moret, Contribution..., p. 167, Fig. 65.
1943. Siphonia pyriformis forma ficus; J. Lachasse, Contribution..., pp. 43—66.

Material. — Three silicified specimens with a stem only preserved
and without spiculation.

Description, — Sponge pyriform, slightly tapering downwards and
passing into a fairly thick stem; osculum 10—18 mm. in diameter, oval,
with sharp margins, more or less elevated, sometimes, deflated,
surrounded by radiate furrows different in length and width; ostia
0.5 mm. in diameter, regularly scattered all over the surface; central
cavity conical, reaching almost as far as the stem, cavity bottom rounded,
walls 8—15 mm. thick. On the wall of the paragaster, postica elliptical,
0.5X1.0 mm. to 1.5X3.0 mm. in diameter, regularly verticillate and
disposed in vertical rows.

Comparison. — S. ficus is very similar to S. tulipa but has a differently
shaped central cavity, a different oscular margin and a different manner
of the development of stem.

Occurrence, — Poland: Skrajniwa, Lower Campanian; Czechoslovakia:
Cenomanian and Senonian; France: Turonian of the Paris Basin, Senonian
of the vicinities of Nice, Lower Campanian of Menregue; England: Dover,
Cenomanian; North-western Germany: Sudmerberg, Glentorf, Lower
Campanian.
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Siphonia tubulosa (Roemer, 1841)
(Pl. V, Figs. 1 and 2; Pl. VI, Figs. 1 and 2; Text-fig. 11)

1841. Scyphia tubulosa Roemer; A. F. Roemer, Die Versteinerungen.., p. 8, Pl 3,
Fig. 10.

1889. Siphonia ovalis Griepenkerl; A. F. Roemer, ibid., p. 20, Pl. 3, Figs. 3 a—b.

1910—1912. Siphonia tubulosa (Roemer); A. Schrammen, Die Kieselspongien...,
p. 93, Pl. 2, Figs. 6—S8.

1925. Siphonia pyriformis Goldfuss forma tubulosa (Roemer); L. Moret, Contribu-
tion..., p. 168, Pl. 12, Figs. 3.

Dimensions (in mm.):

Height Thickness Thickness | Thickness
of base |of stemroots
Smallest specimen (Sp. 11/257b) 80 60 28 —
Medium specimen (Sp, 1I/257a) 120 90 20 —
Largest specimen (Sp. 11/386) 190 100X 75 70X 50 10—19

The dimensions, specified above, pertain to fragments which
approximately make up a half of the sponge. Their real size was,
therefore, twice as much.

Description. — A single sponge, large, ovoid-cylindrical in shape,
much bigger in height than in width; lower pole gradually narrowing
and passing into one or two short, solid stems; outer surface flat, strongly
porous; ostia oval, variable in size, irregularly and rather densely
distributed at 1—4 mm. intervals; in different specimens, diameter of
ostia varies from 0.5 to 3 mm.; ostia mostly wider in the upper part of
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Fig. 11. — Siphonia tubulosa (Roemer), Lower Campanian, Zbyczyce; a parenchymal
tetraclones, b rhizoidal cortical elements, ¢ dermal ortodichotriaenes, d comitalia
of amphioxea (Z. Pal, UL Sp. 11/386); X 30.

the sponge than in the lower. Water system well-developed; central
cavity large, tubular, tapering downwards, in different specimens
variable in depth and in diameter (sometimes 15 to 12 X 50 mm.); walls
20—40 mm, thick, pierced by tubular canals 1.5—2 mm. in diameter;
exhalant system complex in structure; in the upper part of the sponge,

4%
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aporhyses are situated near the sponge axis and, in the walls, they run
obliquely upwards at an angle of almost 45°. Postica 2—3 mm. wide,
situated on the paragastral surface and arranged in irregular rows;
sometimes, in addition to aporhyses, there are irregularly shaped large
cavities, called by Reid (1963, p. 220), “cavedials”, 10—12 mm. wide; the
bottom of the central cavity variable, rounded or tetramerous with
a protuberance in the middle; epirhyses short, equal in width, formed
by the combination of a few prosodial canals.

Dermal skeleton consisting of fragile ortodichotriaenes with a cladome
diameter of 36 mm. and with clads relatively thin as compared with the
parenchymal tetraclones; rhizoidal dermal plates also are visible.

Parenchymal skeleton dense and compact, consisting of fairly solid,
smooth desmas; clones relatively short, at the ends mostly dichotomically
ramified; clone length fluctuates between 0.25 and 0.3 mm. and thickness
amounts to 0.06 mm.; zygomes averagely tattered and not very widely
open. Large canal meshes distinctly visible in the network; on the surface,
the network forms bands which surround the pores; comitalia, abundantly
occurring in the network meshes and in canals, consist of thin amphioxeas
varying in length and of microscleres. Large, ca. 15 mm. long, amphjoxeas,
arranged longitudinally on the surface of the paragaster. Numerous
microxeas, varying in length, and microstrongyles ca. 0.16 mm. long are
also present.

Table 10

Comparison of the representatives of Siphonia tubulosa (Roemer) from Poland, Germany
and France (dimensions in mm.)

| . Diameter of
Height | Thickness | Leneth
Country and age of of.spe- central i ‘ ortodi- of
. A | ciumen . ostium | posticum | chotria-
| specimen cavity clones
‘ ’ ene
Poland, Lower 45t0 | | ‘
Campanian i 160—380 | 120-200 12x50 | 05-3.0 2-3 0.25—0.3
North-western ‘ ‘ | l
Germany, Cam-
panian (acc. to | |
Schrammen 1910)| to 500 250 | 10-30 ]_0.5—1.5 1-2 ' . —
' France, Emsche- | \ :
| rian (acc. to ‘ ‘ |
| Moret, 1925) | 70 { 35| 8—10 - | = — —

Germany (acc. ‘ ‘
to Gripenkerl, ' { ! ;
1888 —1889) 1110—-120 | 70 ‘ 20 | — | — — —
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Comparison. — It results from Schrammen’s (1910, p. 93), Moret’s
(1925, p. 168) and Wagner’s (1963, p. 178) descriptions that S. tubulosa
is characterized by a variable size and diameter of the elements of the
water system. This is depicted by Table 10.

Occurrence. — Poland: Skrajniwa and Zbyczyce, Lower Campanian;
Germany: Turonian and Senonian; France: vicinities of Nice and Villen-
trois, Emscherian.

Family Discodermiidae Schrammen, 1910

The genera, assigned to the family Discodermiidae are characterized
by the presence of parenchymal desmas, mainly those with fine lumps
with a slight admixture of smooth ones, as well as of dermal phyllo-
triaenes of variable morphology which are differently transformed up
to the discotriaenes. Sometimes, small, dermal dichotriaenes may also
occur as is the case in Ragadinia galloprovincialis Lagneau-Hérenger,
Pseudojerea kempei Wagner and Phylloderma magna n.sp. Our statement
that microscleres of the sterraster type occur in all investigated
specimens, belonging to the Discodermiidae, allows one to supplement
the diagnosis of this family and, at the same time, it confirms the
assignment of fossil species to the Discodermiidae, '

Genus Discodermia Bocage, 1869
(Type species: Discodermia polydiscus Bocage, 1869)

On the basis of the morphology of tetracrepid parenchymal and
dermal desmas, as well as microscleres such as, microamphioxeas and
microrhabds, shaped like short cylinders or eggs, this genus has been
assigned by Lendenfeld (1903) to the Theonellidae Lendenfeld. According
to Schrammen (1924, p. 48), the genus Discodermia, as understood by
zoologists, is an artificial group of a few Recent heterogeneous tetra-
cladine sponges. Lendenfeld (1903) assigned to Discodermia 10 species,
containing parenchymal desmas with dermal discotiriaenes and with
small microscleres similar to amphioxeas and ‘“‘oviform or cylindrical”
microrhabds (I.c., p. 128).

In the investigated specimens of D. galloprovincialis from the Lower
Campanian of Poland, the presence has been stated of only sterrasters,
without microxeas. In conformity with Lendenfeld’s view, Schrammen
and Moret believe that microxeas and microstrongyles are known only
in Recent Discodermia. On the other hand, Defretin-Lefranc (1958—1960),
Lachasse (1943) and Lagneau-Hérenger (1962) do not mention this
subject. The excluding of the genus Discodermia from the family
Theonellidae, done by Schrammen (1910) on the basis of megascleres and
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erecting a separate family Discodermiidae is confirmed in the light of
the present study.
Occurrence. — From the Cretaceous up to the present-day times.

Discodermia cf. galloprovincialis Moret, 1925

1925. Discodermia galloprovincialis Moret; L. Moret, Contribution...,, p. 177, Pl 6.
Fig. 1; Pl 7, Fig. 3; Pl, 15, Figs. 1—2; Text-fig. 69—1.

Material. — Three silicified specimens with skeletons embedded in
chalcedony.
Dimensions (in mm.):

|
Height Height of |Thickness of
of colony | individval | individual

Specimen Sp. 11/285 50 | ca. 30 | 35—40

Description. — An assemblage of indistinctly marked off, almost
globular individuals with a common base. Upper pole rounded; on the
apex of some individuals (probably, young ones), postica form a conical
prominence. Lower pole blunt, short, with 12 mm. thick and about 10 mm.
long processes. Outer surface smooth, after the destruction of cortex —
rough, covered with short canals and pores. Water system in the
specimens investigated differently developed. Some of them have a wide
and deep — to 12 mm. (Sp. 1I/284) — central cavity with numerous
postica on the walls, some others — probably young ones — have no
paragaster which is replaced by a bundle of aporhyses. In all specimens,
the inhalant system is invisible.

Dermal skeleton formed of two types of phyllotriaenes, those,
flattened, situated in the inferior part of the cortex and those, cut out,
with narrow clones, disposed in the outer part of cortex.

Parenchymal skeleton dense, consisting of tetraclones with a strongly
ramified zygome. Inside the walls, desmas are mostly smooth, while
near the surface — lumpy. Some tetraclones, situated on the surface,
have a reduced apical ray; zygoses form a lacelike twist. Numerous
elliptical sterrasters with their diameters varying within limits from
0.006X0.009 mm. to 0.015X0.024 mm. (specimen Sp. 1I/285) and
globular ones 0.018 mm. in diameter are situated in the meshes of the
parenchymal network. Their number is variable,

Comparison. — The colonial specimens from France, consisting of
2—22 individuals, have a narrow and deep central cavity, whereas our
specimens from the Lower Campanian have a shallow and broad central
cavity which, sometimes, may be replaced by aporhyses. Ostia, !/; mm.
in diameter and 1 mm. distant from each other, are visible on the
specimens of D. galloprovincialis from France. Polish and French
specimens are similar to each other in size and shape. According to
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Moret, in the forms from the Santonian of Saint-Cyr, where D. gallo-
provincialis is very common, the surface of phyllotriaenes is lumpy
which has never been recorded in Polish specimens. In view of the
differences mentioned above, the conspecificity of the specimens
described in this paper with the species, erected by Moret is not certain.

Occurrence. — Poland: Skrajniwa and Zbyczyce, Lower Campanian
marl; France: Saint-Cyr, Santonian.

Genus Phyllodermia Schrammen, 1924
(Type species: Discodermia antiqua Schrammen, 1901)
Phyllodermia magna n.sp.

(Pl. XI, Figs. 1 a, b; Text-fig. 12)

Holotypus: Pl. XI, Figs. 1 a, b (Z. Pal. UL Sp. 11/1295).
Stratum typicum: Lower Campanian marl.

Locus typicus: Skrajniwa near Koniecpol.

Derivatio nominis: magna — Lat. magnus = great.

Diagnosis. — This is a solid Phyllodermia, with an irregular upper
pole, having a few concavities in which postica are irregularly crowded.
Ostia on the cortex invisible; dermal phyllotriaenes deeply cut out;
parenchymal tetraclones in the form of fine lumps; numerous sterrasters
varying in size.

Material. — One complete specimen, silicified inside and with
a preserved spiculation on the surface,
Description. — Sponge shaped like an irregular mace, mounted on

a distinctly isolated stem; upper pole irregular, with protuberances and
concavities varying in size and depth, the latter reaching 15—20 mm.
Lower part conical, its surface flat. Aporhyses with 1 mm. lumen are
revealed in the transverse section of the stem. In the upper part, tubular
grooves, tortuous and variable in length, are visible on the surface of
the swelling. Prosopyles on lateral walls just below the cortex are
irregular and ca. 0.15 mm. in diameter. Irregular postica are crowding
the concavities, in the top part.

Fig. 12. — Phyllodermia magna n.sp., Lower Campanian, Skrajniwa; a parenchymal
tetraclones, b a modified desma on the sponge surface, ¢ dermal phyllotriaenes,
d microstrongyles (Z. Pal. UL Sp. 11/1295); X 35.
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Dermal skeleton, consisting of deeply cut out phyllotriaenes with
a 0.45 mm. cladome span, of rhizoidal elements, as well as of elongated
and modified clones of the main skeleton. Dermalia form a cortex,
consisting of phyllotriaenes and, within limits of the stem, also of
dichotriaenes.

Parenchymal skeleton built of almost smooth or lumpy tetraclones,
the latter having fairly small, globular lumps, loosely distributed on
clones or, less frequently, on zygomes, Tetraclones smooth, less abundant.
Loosely scattered microstrongyles 0.021 mm. long are situated in the
network. Numerous globular sterrasters, 0.018 and 0.024 mm. in diameter
and with a slightly rough surface, are visible on the bleached out surface
of the specimen. The smallest globular sterraster is 0.009 mm. in diameter.
More abundant are the elliptical ones whose dimensions are from 0.018 X
X0.012 mm. to 0.024X0.022 mm.

Comparison. — The tetraclones and phyllotriaenes of a type,
characteristic of the genus Phyllodermia Schrammen, have been figured
by Lagneau-Hérenger (1962, Pl. 21, Fig. 1b). The solidity, the different
structure of the top part and the arrangement of postica are a diagnostic
character, differentiating our species from other ones of this genus.

Occurrence. — Poland: Skrajniwa, Lower Campanian.

Phyllodermia pulchrae n.sp.
(Pl. XI1, Fig. 2, Text-fig, 13)

Holotypus: Pl. XII, Fig. 2 (Z. Pal. UL Sp. 11/391).
Stratum typicum: Lower Campanian marl.

Locus typicus: Skrajniwa.

Derivatio nominis: pulchra — Lat. pulcher = beautiful.

Diagnosis. — Sponges irregularly conical with differently developed
lateral walls, one of them being convex, the other — flattened, and
extended in a fan-wise manner; central cavity lacking; cortex consisting
of sharp-edged, cut out phyllotriaenes; tetraclones lumpy; sterrasters
present.

Material, — Three complete, silicified specimens with desmas
embedded in chalcedony.

Dimensions (in mm.):

Length Mz?x1mum Thickness
thickness | of stem
Specimen Sp. 11/395 50 —55 | 34—37 8—15
Description. — Shape irregular, resembling a pear, mounted on

a short, averagely thick stem; upper pole fairly wide and rounded. On
one side, the sponge is convex, on the other flattened, extended in
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a fan-wise manner and with slightly flanged and rounded margins. Oval
prosopyles 0.75 mm. in diameter are visible under the destroyed cortex
on a rounded wall. Ostia on the cortex scarcely visible, equalling
0.03 mm.; they are situated between the phyllotriaene clones. In this wall,

Fig. 13. — Phyllodermia pulchra n.sp., Lower Campanian, Skrajniwa; a parenchymal
tetraclone, b dermal phyllotriaene (Z. Pal. UL Sp. 1I/391); X 40.

epirhyses run obliquely upwards. Tortuous, anastomosing grooves,
corresponding to subcortical aporhyses, are visible on the upper margins
of the fanlike wall. Their width is equal to that of prosopyles.

Dermal skeleton forms a compact silicified crust, built of phyllo-
triaenes with fine, deeply cut out and sharp-edged clads whose cladome
is ca. 0.5 mm. in span.

Parenchymal skeleton, distinctly visible in the inner part of the
sponge, consists of lumpy tetraclones, Inside the sponge, there are only
the cavities, left over by dissolved desmas. Globular sterrasters not
numerous, their diameter amounting to 0.009 mm. whereas elliptical
ones with cross sections, 0.009 X 0.012, 0.012 X 0.015 and 0.015 X
X 0.021 mm. are more abundant.

Comparison. — Ph. pulchra n.sp. differs from other representatives
of the genus Phyllodermia in its spiculation and water system. Its general
morphology corresponds to the diagnosis, given by Schrammen (1924,
p. 48). A different shape of the body and the morphology of the walls
differ it, however, from the described species of this genus and provide
a basis for erecting a new species.

Occurrence, — Poland: Skrajniwa, Lower Campanian,

Phyllodermia costata (Hinde) subsp. brevicostata (Michelin, 1847)
(Pl X, Fig. 1)

1821. Hallirhoa costata Lamouroux; J. Lamouroux, Exposition méthodique.., p. 72,
Pl. 78, Fig. 1 (fide L. Moret, 1925, p. 171).

1878. Hallirhoa costata Lamouroux; F. A. Quenstedt, Petrefactenkunde..., vol. 5,
p. 426, Pl. 135, Fig. 14 (fide L. Moret, 1925, p. 171).

1878. Hallirhoa costata Lamouroux; K. Zittel, Studien.., p. 143.

1883. Siphonia (Hallirhoa) costata (Lamouroux); J. G. Hinde, Catalogue...,, p. 67.
Pl. 14, Figs. 1 a—e.

1883. Siphonia (Hallirhoa) costata forma brevicostata Michelin; J. G. Hinde,
Ibid., p. 68.

1925. Siphonia (Hallirthoa) costata forma brevicostata Michelin; L. Moret, Contribu-
tion..., p. 171, Fig. 66.
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Material. — Two silicified specimens with a well-preserved morpho-
logy of walls and of water system. Spiculation poorly visible but the
outlines of peculiar desmas are preserved.

Dimensions (in mm.):

Diameter | Max. thick~ Height
(minus ribs) |ness of ribs| of ribs
Specimen Sp, 11/1200 40 | 8 —12 | 13 — 17

Description. — In transverse section, this sponge is irregularly quadri-
lateral with strongly protruding longitudinal ribs, asymmetrically
distributed. These ribs are formed at different heights in relation to
the lower pole. Their distances, widths and heights are not equal. Edges
of ribs are flattened and extended in a raillike manner. Upper pole
flatly truncated and with rounded margins, lower conically rounded,
with no trace of a stem. Central cavity tubular, 7—12 mm. in diameter,
centrally situated and reaching as far as the base. Osculum round in
outline, equal to the paragaster diameter. Water system complex,
well-developed. Epirhyses tubular, ca. 1 mm. in diameter, running
obliquely upwards between ribs. In the walls they join the aporhyses.
The wall between ribs is 10—20 mm. thick. The traces of aporhyses in
ribs and walls are different. Four to five aporhyses parallel to the central
cavity are visible in the transverse section of a rib, while, in the walls,
aporhyses run nearly perpendicularly to the paragaster surface and
are wider than those in ribs. Prosopyles are oval in outline and ca. 0.5 mm.
in diameter; ostia, 0.1 mm. in diameter, are visible on the cortex.

Dermal skeleton, covering the entire sponge, consists of phyllotriaenes
with narrow clones and of rhizoidally cut out elements.

Parenchymal skeleton is, to a considerable extent, destroyed. Only
lumpy tetraclones, similar to those in other genera of the Discodermiidae,
are preserved.

Comparison. — Specimens from Poland differ from those from England
in the lack of a long stem, in a smaller number of ribs and in a different
shape of their edges. Specimens of H. costata described by Hinde had
6—7 ribs with rounded ridges. Specimens, similar to Polish ones, without
stem, were called by Hinde, Hallirhoa costata forma brevicostata.
Specimens with both slightly and strongly protruding ribs also occur
in France. One of the specimens, described by Defretin-Lefranc (1958,
p. 109) as Hallirhoa costata, has distinct riblike processes only at its
base. Near the osculum they are scarcely outlined. Tetraclones of our
specimens are different from that, mentioned by Defretin-Lefranc. In
Polish and English specimens, tetraclones are lumpy, while in French
ones (visible in a transparent chalcedony), they are large and smooth.
This difference indicates that, despite the shape similarity, they should
be assigned to two different genera,



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 59

Sponges with ribs and a deep paragaster, having a tetraxon skeleton,
have so far been identified as Siphonia (Hallirhoa) costata. Attention
has been drawn by Hinde to the lumpy tetraclones present in this species.
On the other hand, Moret (1925, p. 172) ascertains that dermal dicho-
triaenes occur in Siphonia (Hallirhoa) sexplicata Roemer but he does
not mention them, describing the species costata. Lumpy parenchymal
tetraclones with dermal phyllotriaenes, the same as in all Discodermiidae,
whose presence was discovered in my specimens, allow one to state that,
despite a similar shape, the specimens investigated do not represent the
genus Siphonia (Hallirhoa) Lamouroux (1821) but the genus Phyllodermia
Schrammen (1924), while S. (Hallirhoa) sexplicata Roemer, described
by Moret (1925, p. 172) must be considered a species, typical of the
genus Hallirhoa Lamx. of the Phymatellidae.

Occurrence. — Poland: Skrajniwa, Lower Campanian marl; England:
Wiltshire and Norfolk, Upper Green Sand; France: Maine et Loire,
Senonian.

Genus Eustrobilus Schrammen, 1910
(Type species: Eustrobilus callosus Schrammen, 1910)
Eustrobilus callosus Schrammen, 1910
(PL. X, Figs. 2—3 a, b; Text-fig. 14)

1933. Eustrobilus callosus Schrammen; F. Bieda, Gjbki.., p. 19 (here earlier
synonymy).
1962. Eustrobilus callosus Schrammen; L. Lagneau-Hérenger, Contribution..., p. 144.
Material. — Six complete specimens with the internal part silicified
and, in some fragments, with well-preserved cortex; one of the specimens
consists of two individuals concrescent with their sides.

Dimensions (in mm.):

Height Max. Diameter Thickness
thickness of apex of base
Smallest specimen (Sp. II/1613) 43 ‘30 15 ‘ 8
Medium specimen (Sp. 11/1534) 55 4330 30 11
Largest specimen (Sp. I1/724) 130 75X 50 35X 55 20 x 60
Description. — Sponge in the form of a bilaterally flattened mace,

mounted on a short, thick base. Upper part rounded with more or less
distinctly outlined triangular or oval top plane which is arcuate and
obliquely situated. Lower part, elliptical in cross section, makes up
a solid stem from below concave and on the sides provided with short
rootlike processes. Outer surface uneven, rough. Osculum situated in the
middle of the apical plane, Central cavity 6 X 15 mm. wide and more
than 45 mm. deep; aporhyses tortuous and anastomosing like canals,
uncovered on top of the sponge. The majority of postica destroyed, the
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preserved ones are oval ca. 1 mm. in diameter; apopyles on the paragaster
wall arranged in regular rows; prosopyles, confusedly scattered under
cortex, are 0.3 mm. in diameter. Ostia, 0.06 mm. in diameter, scarcely

visible on the cortex, are situated between phyllotriaenes; epirhyses
invisible.

Fig. 14. — Eustrobilus callosus Schrammen, Lower Campanian, Zbyczyce; a paren-
chymal tetraclones from the superficial zone of the sponge, b dermal phyllotriaenes
(Z. Pal. UL Sp. I1/726); X 35.

Dermal skeleton covers the entire sponge and forms an independent
cortex, consisting of flat rhizoidal elements and phyllotriaenes, densely
arranged in layers. Some phyllotriaenes are more flattened and have
a lesser number of distinct clones, other ones have narrow and twisted
rays. Near the surface, numerous sterrasters are visible, embedded in
marl, surrounding them; elliptical sterrasters 0.0090.012, 0.015X0.018
and 0.015X0.021 mm. thick are still more abundant, while single globul-
ar ones, 0.012 mm. in diameter, are met with very rarely. Less frequently,
elliptical sterrasters are also preserved in prosopyles.

Parenchymal skeleton consists of tetraclones, densely covered with
rodlike lumps. In addition, there are megarhizoclones. Elongated desmas
occur in canals. Internal skeletal network, dense and compact, containing
tetraclones with a more regular structure, fairly large and solid and with
the clone ends more lumpy and dichotomous; clones variable in length
(0.15 to 0.3 mm.) and thickness (0.06 to 0.09 mm.); clones of desmas con-
nected through a slightly ramified zygome; zygoses small, lumpy, some-
what wider than the clone thickness. In the basal part, the lumps of des-
mas are more loosely distributed. In some tetraclones the apical ray is
reduced. In the basal part of the sponge, numerous microxeas 0.03—
0.045 mm. long and sterrasters occur in the skeleton.

Variation is displayed in the size. Some specimens are large (fo
130 mm.), some other — medium and pear-shaped. The specimen, con-
sisting of two concrescent individuals (Pl. X, Fig. 3a) is covered with
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a common cortex; each of these individuals has a separate, excentrically
disposed osculum and their aporhyses uncovered on the top are 0.75—
1.2 mm. in diameter; central cavity single, narrow and more than 20 mm.
deep.

Table 11
Comparison of characters of Eustrobilus callosus Schrammen from Germany, Poland, France and
Spain
. Diameter : Dermal
Country and age Height of Ostia Postica letra- phyllo-
(mm.) osculum clones triaenes
(mm.)
Germany, Campanian fairly lar-
(acc. to Schrammen, 1910) 50—120 | 10—15 1 1 ge, lum- | present
Py
6x15 prosopy- clones
Poland, Lower Campan an | 43—130 | variable | les 0.3 1 0.15—03 | present
ostia 0.06 long
France, Emscherian (acc. large, resent
to Moret, 1925) 55 5-7 — — lumpy | P
Spain, Aptian (acc. to
Lagneau-Hérenger, 1962) 70 15 — — — —

Occurrence. — Poland: Witkowice near Cracow and, within limits of
the Leléw Threshold, Zbyczyce, Pniaki, Skrajniwa, Lower Campanian
marls; Spain: Mes de Artis and Can Casanyas Castellet, Aptian; North-
-western Germany, Lower and Upper Campanian; France: vicinities of
Nice. Emscherian.

Eustrobilus extraneus n.sp.
(Pl. IX; Figs. 1 a—c; Text-fig. 15)

Holotypus: PL. 1IX, Figs. 1 a—c (Z. Pal. UL Sp. 11/1617).
Stratum typicum: Lower Campanian, clayey marl facies.
Locus typicus: Pniaki, hamlet quarry near Lel6w.
.Derivatio nominis: extraneus — Lat. extraneus = strange.

Diagnosis. — Sponge, approaching in shape a deformed mace with
processes. The two sides are different, one is smooth, the other uneven.
Paragaster tubular, deep; water canals tortuous and running obliquely.

Material. — One complete, very well-preserved specimen,

Description. — Sponge asymmetrical in shape; stem short, irregular,
cylindrical; upper part, on one side smooth, triangular in outline with
rounded appexes and, on the other, uneven, convex along the axis. Upper
pole and lateral protuberances are similar to each other in shape and
thickness; osculum, 6 mm. in diameter, oval, excentrically situated on
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the apex, having sharp margins and surrounded by radial furrows. Below
osculum, two wide (12—15 mm.) processes, probably the remains of the
bases of broken off individuals occur on the convex side. Outer surface
smooth, covered with cortex. Central cavity tubular, with diameter
identical with that of osculum and passing only through the extended
part of the sponge. Aporhyses with a stem about 0.75 mm. in diameter.
At the apex, the canal diameter amounts to 0.6—0.75 mm. Epirhyses.
short and tortuous, varying in length, irregularly distributed.

Fig. 15. — Eustrobilus extraneus n.sp., Lower Campanian, Pniaki; ¢ a fragment
of the parenchymal network consisting of lumpy teraclones, b dermal phyllotriaenes,
¢ amphioxeas (Z. Pal. UL Sp. 11/1617); X 46.

Dermal skeleton, covering the entire sponge, consists of phyllotriaenes
with a short rhabdome and arranged in layers. Cladomes deeply cut out
and 1.5—2 mm. in span.

Parenchymal skeleton is built of fragile and fine-lumped tetraclones.
Lumps are irregularly scattered all over the surface of a tetraclone. On
the flattened side of the sponge, tetraclones are still finer; some of their
clones are ramified with invisible terminations. Zygomes rather small,
hooklike. Length of clones varies within limits of 0.15 and 0.24 mm. and
their thickness amounts to 0.06 mm. On the outer surface of the sponge,
tetraclones are almost flat; the apical ray is either reduced, or conside-
rably shortened. Fairly numerous oxeas, variable in length and, some-
times, also sterrasters occur in canals and pores. Elliptical sterrasters,
0.018X0.021 and 0.0182X0.024 mm. in diameter, as well as, less frequently,
globular ones, 0.0125 mm. in diameter, occur under cortex,

Comparison. — In the structure of its parenchymal skeleton, E. extra-
neus n.sp. is, to the greatest extent,  similar to E. callosus Schrammen
from which it fundamentally differs, however, in shape, in structure of
the cortical skeleton and in the arrangement of exhalant canals. Its phyllo-
triaenes are, to a greater extent, cut out than those in E. callosus. Apor-
hyses run obliquely in relation to the paragaster and not horizontally:
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as is the case in E. callosus. According to Schrammen (1910, p. 103), Mo-
ret (1925, p. 186) and Bieda (1933, p. 19), specimens of E. callosus may be
cylindrical or pear-shaped, while our specimen is spade-macelike in
shape, that is, different than other species of this genus.
Occurrence. — Poland: Pniaki, Lower Campanian.

Genus Ragadinia Zittel, 1878

(Type species: Cupulospongia rimosa Roemer, 1864)

The taxonomic position of the genus Ragadinia has not so far been
clear. Schrammen (1920—1924), Moret (1925), Bieda (1933) and Defretin-
-Lefranc (1958) assign it to the Discodermiidae, while Lagneau-Héren-
ger — to the Plinthosellidae. In the latter author’s opinion, the lumpin-
ess of desmas makes them more similar to the Plinthosellidae than to the
Discodermiidae. In all specimens of this genus, here investigated, such
desmas have a morphology of the Discodermiidae type and dermal spi-
cules are differentiated from dichotriaenes, through phyllotriaenes al-
most up to discotriaenes. These are not plates, as is the case in Plintho-
sella Zittel. Numerous sterrasters occur in all the species investigated
which also allows one to attribute this genus to the Discodermiidae and
not to the Plinthosellidae.

Occurrence. — Cenomanian through Campanian.

Ragadinia rimosa (Roemer, 1864)
(Pl. XIII; Figs. 1a, b; Text-fig. 16)

1864. Cupulospongia rimosa (Roemer); A. F. Roemer, Spongitarien..., p. 51, PL 17,
Fig. 8.

1933. Ragadinia rimosa (Roemer); F. Bieda, Gabki... p. 18 (here earlier synonymy).

1958. Ragadinia rimosa (Roemer); S. Defretin-Lefranc, Contribution..., p. 113,
Pl. 19, Fig. 1; Text-fig. 35.

1963. Ragadinia rimosa (Roemer); W. Wagner, Die Schwammfauna... p. 100.

Material. — Thirty six differently sized, silicified or calcified frag-
ments. Thirteen of them well-preserved. Spiculation very well-visible.

Dimensions (in mm.):

Height | Width | Thickness of walls
Smallest specimen (Sp. 1I/1204) 23 13 4
Medium specimen (Sp. 11/829) 70 60 11
Largest specimen (Sp. 11/829A) 100 118 13

Description, — Sponge shaped like an asymmetrically bent plate
with or without a stem. Stem blunt, bunglike in shape, sometimes flat-
tened and coiled up in the form of a roll. Upper margin rounded. Wall
surface non-uniform. On the inner side, which is concave after the de-



64 HELENA HURCEWICZ

struction of cortex, conical protuberances and, less frequently, depres-
sions with radially diverging furrows are recorded in some specimens;
in others, this surface is flat and covered with tortuous grooves. Outer
side convex, mostly covered with canals which are disposed in a fanwise-
-radial manner. Aporhyses tortuous, anastomosing, about 0.5 mm. in dia-
meter, wider in margina) parts (0.75 mm.) and, to a greater extent, crow-
ding the outer surface of the sponge. Postica are variously arranged,
either they are contracted in the center of starlike grooves, or situated
in slight depressions, or on top of protuberances. Prosopyles, 0.3—
0.6 mm. in diameter, are irregularly scattered or situated on the bottom
of canals. Tortuous canals without any definite arrangement run inside
the walls.

Dermal skeleton forms a thin layer, covering the entire surface and
consisting of phyllotriaenes and sharp-edged, cut out, very fine, rhizo-

Fig. 16. — Ragadinia rimosa (Roemer), Lower Campanian, Bonarka; a parenchymal

tetraclones, b dermal phyllotriaenes of the exhalant surface, ¢ dermal phyllo-

triaenes of the inhalant surface d dermal rhizoidal elements (Z. Pal. UL Sp.
11/1612); X 40.

idal elements. Phyllotriaenes of both surfaces are not identical: on the
outer surface, they are fine, strongly cut out and with a cladome 0.5 mm.
in span, on the inner — solid, more flattened, similar to discotriaenes
and with a cladome reaching 0.65 mm. In all specimens, numerous oval
sterrasters, variable in size and with diameters fluctuating between
0.009X0.012 and 0.021X0.030 mm. occur on the surface below the cor-
tex, elliptical ones being more abundant and globular, 0.0045 to 0.009 mm.
in diameter, less so. Sterraster surface is rough.

Parenchymal skeleton makes up a close, fairly dense network, con-
sisting of fine-lumped or almost smooth tetraclones with a fairly rami-
fied zygome, Near the surface, tetraclones are more lumpy than within
the network; sometimes, smooth tetraclones predominate inside the
wall. The length of clones varies from 0.1 to 0.3 mm. Wider meshes, en-
circling tubular canals are distinctly visible in the network. Comitalia
are numerous. These are amphioxeas different in length. Microscleres of
the sterraster type occur by ones on the surface of the network, surroun-
ding canals.
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Variation is displayed in the size of individuals, their shape, thickness
of plate, relief of surface and manner of fastening to the substratum. In
R. rimosa from the ‘“opoka” facies at Bonarka, sterrasters are smaller
than in the specimens of this species from the Lower Campanian of the
marly facies. Specimens, representing successive stages of growth, occur
in the Lower Campanian marls at Zbyczyce. The characters of R. rimosa
from Poland, cited below, indicate ontogenetic variation.

Table 12
Variation of characters in Ragadinia rimosa (Roemer) from Poland (dimensions in mm).
Specimen measurements Spicule measurements ‘
Specimens hyllotriaenes
Z Palp fJL Sp. 11 i dth thickness length - .p Y
o ’ height widt of wall of clones | inner outer

surface surface

828 23 13 4 0.09—0.15| — —
1215 30 20 5 ca. 0.21 — 0.36
1057 62 38 8 0.18—0.21| 0.36 —

827 72 — 10 0.21—-0.30| 0.45 0.50

Comparison. — The specimens of R. rimosa from “opoka” of Bonarka
are thin, fragile and mostly radially furrowed, their wall thickness va-
rying from 4 to 8 mm., while those from clayey marls of the Lower
Campanian of Zbyczyce are more solid, their wall thickness amounts to
8—13 mm. and surface is irregularly furrowed. More or less the same
differences have been found in this species, coming from the Lower and
Upper Campanian sediments, by Schrammen (1910) who maintains that
the specimens of R. rimosa from Bel. mucronata zone of North-western
Germany have thicker walls with wider grooves on both sides than the
specimens of this species from Actinocamax quadratus zone of Germany.
Specimens from the Lower Campanian of Poland differ from the West-
-European ones in their shape; specimens of R. rimosa from Hanover are
shaped like an ear, a bow] or a cup, while those from the Santonian of
Northern France — like a funnel or a cup. Polish specimens mostly re-
semble a flatly spread or tubularly folded leaf with an asymmetrically
indented side. Some of our specimens are identical in size with those of
the Cenomanian of France. )

Occurence. — Poland: Zbyczyce, Bonarka, Miechéw, Skrajniwa and
Pniaki, Lower and Upper Campanian. In Germany, England, France and
Czechoslovakia, R. rimosa occurs from the Cenomanian to the Senonian
inclusively. In Cenomanian, this species occurs rarely. More frequently,
it may be met with in the Senonian, especially in the Santonian of
Southern France. In particular, it is richly represented in the Campanian
of Germany.

5 Acta Palaeontologica nr 1/66
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Ragadinia foraminifera n.sp.
(Pl. XII, Figs. 1 a—c, Text-fig. 17)

Holotypus: Pl. XII, Figs. 1 a—c (Z. Pal. UL Sp. 11/1466).
Stratum typicum: Lower Campanian, clayey marl.
Locus typicus: Zbyczyce, a quarry in the forest.

Derivatio mominis: Lat. foramen — after foramina, occurring on the outer
surface.
Diagnosis, — Sponge fanlike in shape with undulated margins; loosely

distributed thimble-shaped exhalant cavities occur on the inner surface.
Irregular processes are observed on the outer wall.
Material. — Three specimens of which one only (holotype) is complete.
Dimensions of holotype (in mm.):

Height Thickness | Max. width| Diameter
of base of wall of stem
Specimen Sp. 1I/1466 95 25 ‘ 60 (top) 30 X 14
10-12 (base)
Description. — Sponge fan-shaped, mounted on a short, thick stem

limited by a mecklike contraction; upper part of the sponge and its
margin unevenly wavy; oval, thimblelike cavities to 5 mm. deep and
2—4 mm, wide, loosely and irregularly distributed, occur on the internal,
concave surface. In addition to folds, two irregular processes, one of them
hook-shaped and turned upwards, are situated on the external side of
the holotype. The surface is almost smooth, slightly and irregularly
furrowed. Radially disposed furrows are visible around some orifices.

Fig. 17. — Ragadinia foraminifera n.sp., Lower Campanian, Zbyczyce; dermal
phylloiriaenes: a of the exhalant surface, b of the inhalant surface (Z. Pal. UL
Sp. 11/1466); X 35.

Pores invisible. Very fine and short, tortuous and anastomosing canals
are revealed in the transverse section of the wall. The demarcation of
the inhalant and exhalant systems is indistinct.

Dermal skeleton forms cortex whose phyllotriaenes are more cut out
than those in R. rimosa but, like in the latter species, with surfaces
different from each other. There occur numerous elliptical sterrasters
with dimensions varying from 0.012 X 0.015 to 0.012 X 0.015 X 0.033 mm.
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Parenchymal skeleton, uncovered in a few places, is built of fine-
-lumped tetraclones, identical with those in R. rimosa.

Comparison. — The specimens investigated approach R. rimosa from
which they differ, however, in their undulated margins and walls, as
well as in the presence of cavities on the external wall. Like in R. rimosa,
the surfaces are not furrowed. The specimens of R. rimosa forma
elongata Schrammen .also have macelike processes but they are situated
on the margins and not on the lateral surface. Specimens of R. foramini-
fera n.sp. are larger in height than in width; their surfaces are also,
except for the cavities, smooth and pores invisible. The species R. doeder-
leini Schrammen, slightly similar in its body shape, has distinctly
outlined pores, surrounded with canals and the ratio of the height to
the width_ amounts, in the largest specimen from Germany (Oberg),
to 1:2.5.

Occurrence. — Poland: Zbyczyce and Skrajniwa, Lower Campanian.

Family Astrocladiidae Schrammen, 1910
Genus Astrocladia Zittel, 1878
(Type species: Astrocladia ramosa Michelin, 1847)
Astrocladia subramosa (Roemer, 1864)

1864. Astrospongia subramosa Roemer; A. F. Roemer, Spongitarien..., p. 54, Pl 19,
Fig. 3.
1963. Astrocladia subramosa (Roemer); W. Wagner, Die Schwammfauna..., p. 186

(here earlier synonymy).

Material. — One stipe with very well-preserved postica and a network
of tetraclones.

Description. — This is a fragment of a cylindrical stipe 23 mm. long
and 8 mm. thick. Outer surface even; upper pole rounded, lower —
lacking; ostia round, 0.15—0.25 mm. in diameter, numerous and
irregularly scattered; postica 0.3—0.4 mm. wide, irregularly disposed in
the apical part and radially —in the lower part of the stipe. Canals
tubular, not very long, wider than the meshes of the skeletal network.
Parenchymal skeleton dense and compact, with irregular meshes of
the network, consisting of very fine and small tetraclones; the desma-
clones ca. 0.06 mm. long and smooth; tattered zygomes form elongated,
fairly solid zygoses owing to which the network looks relatively compact.

Comparison. — The tetraclones of the specimen investigated cor-
respond to those in A. subramosa from North-western Germany; the
radial arrangement of postica also testifies to this conspecificity. In
A. lerouxia Moret and A. indute Schrammen, postica are irregularly
scattered while in A. nitida Schrammen they form rows.

Occurrence, — Poland: Przestawice, marly sediments of the Maastrich-
tian on the Proszowice Plateau. Germany: Oberg and Gelntorf, marly

5
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limestone and glauconitic sandstone of the Lower Campanian, as well
as the Upper Campanian marls at Misburg. France: vicinities of
Saint-Cyr, Santonian.

Family Phymaraphiniidae Schrammen, 1910
Genus Prokaliapsis Schrammen, 1901
(Type species: Rhagadinia clavata Hinde, 1883)
Prokaliapsis clavata (Hinde, 1883)

(Pl. XXIII, Figs. 2—4, Text-fig, 18)

1883. Rhagadinia clavata Hinde; J. G. Hinde, Catalogue..., p. 84, Pl 19, Fig. 4 a—c.

1901. Prokaliapsis cylindrica (Hinde); A. Schrammen, Neue Kieselschwimme. .., p. 8,
Pl 1, Fig. 5; Pl. 4—1.

1910—1912. Prokaliapsis clavata (Hinde); A. Schrammen, Die Kieselspongien...,
p. 108, Pl 8, Figs 9—12, Text-Pl. 6—1.

1925. Prokaliapsis clavata (Hinde); L. Moret, Contribution ..., p. 193, Fig. 72—2.

Material. — Five specimens with the preserved cortex; parenchymal
skeleton visible near the surface; water system poorly preserved,

Description. — Sponges cylindrical, straight or slightly bent, mostly
with a lateral process; upper pole conical with a small cavity at the top,
surrounded by fine furrows. Outer surface covered with cortex, smooth,
after the destruction of cortex, either porous, or slightly furrowed
longitudinally. Canal system indistinct; subcortical inhalant pores,
0.3—0.6 mm. in diameter, loosely and irregularly distributed; postica
grouped on the apex.

Dermal skeleton forms a thin layer, consisting of phyllotriaenes with
fine, narrow and deeply cut out tetraclones, protruding over the outer

Fig. 18. — Prokaliapsis clavata (Hinde), Lower Campanian, Zbyczyce; a parenchymal
tetraclones, b dermal phyllotriaenes (Z. Pal. UL Sp. 11/876); X 35.

surface; cladome span variable from 0.3 to 0.6 mm,

Parenchymal skeleton compact, consisting of tetraclones which, on
their rays, have a globular swelling, occurring close to the surface of the
central part of desma; apical clone transformed into a small ball with
fine ornamentation; the remaining section of clones behind the globular
swelling consists of lumps, arranged in rows; this part of clones is
either single or forked; zygomes slightly ramified; clone length varies



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 69

from 0.15 to 0.3 mm. The arrangement of zygoses is stellate. Amphioxeas,
varying in lenght, occur as comitalia. The smallest specimen investigated
has, as compared with the remaining ones, almost capillary desmas,
its swellings and lumpiness being scarcely perceptible.

Comparison. — Polish specimens of the investigated species are
smaller than the West-European ones and differ from them in shape
and in the lack of the central cavity.

Occurrence. — Poland: Zbyczyce and Pniaki, clayey marl of the
Lower Campanian. Germany: Campanian, France: Emscherian of the
vicinities of Nice. England: Wiltshire, Upper Chalk,

Prokaliapsis arborescens (Michelin, 1840)
(Pl. XXII1I, Fig. 1, Text-fig. 19)

1840—1847. Jerea arborescens Michelin; H. Michelin, Iconographie...,, pp. 136—137,
Pl. 42, Figs. 2 a—b (fide L. Moret, 1925).

1925. Prokaltapsis arborescens (Michelin); L. Moret, Contribution..., p. 194; PL 7,
Fig. 5; PL 12, Fig. 15; PL. 14, Fig. 12; Text-fig. 72

Material. — Two almost completely silicified specimens with
a preserved morphology of the surface and spiculation, as well as
a cylindrical fragment of (probably) a stem.

Dimensions (in mm.):

Length Diameter of | Diameter

upper part of stem
Specimen Sp. I1/1625 20 X 20 10
Specimen Sp. 11/1628 45 X 30 10
Specimen Sp. 1I/1604 ! — 8

Description. — Sponges funnell-shaped, with walls 5 mm. thick,
mounted on a thin stem; funnell margin rounded. On the cortex, ostia
are 0.06 mm. in diameter and, under the cortex the prosopyles vary from
0.45 to 0.6 mm. Epirhyses short, running towards subdermal cavedia
which are variable in size. In a cross section, 10 aporhyses, visible in
the stem, are 0.75—1.2 mm. in diameter.

Dermal skeleton consisting of phyllotriaenes, arranged in layers; on
the inner surface, phyllotriaenes are large, fairly thick, with sharply
cut out margins and their cladome is 0.45 to 0.6 mm. in diameter, while
on the outer surface, they are finer, thinner, with narrower clones and
their cladome span varying within limits of 0.45 and 1.0 mm.

Parenchymal skeleton, in the marginal part of the funnel, consists
of non-uniform desmas: on the outer side, tetraclone rays are short,
0.09—0.1 mm., and ramifying just behind the swelling, while, on the
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inner side, corresponding to the wall of the paragaster, clones are longer,
equalling 0.15 mm. In these desmas, the swelling is smaller and the part
of the clone behind the swelling consists of small globes. Zygomes are
slightly ramified with hooklike terminations; their apical ray on both
surfaces is transformed into a tubercle. Megarhizoclones and oxeas also
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Fig. 19. — Prokaliapsis arborescens (Michelin), Lower Campanian, Pniaki; a paren-
chymal tetraclones, b a modified desma on the outer surface, ¢ dermal phyllo-
triaenes, d parenchymal megarhizoclone, e oxeas (Z. Pal. UL Sp. I1I/1625); X 35.

are present in the network. Nemerous sterrasters whose pertinence
to P. arborescens is not, however, certain, have been etched out from
the rock in which specimens are embedded.

Comparison. — P. arborescens has some characters common with
P. clavata. Like in P. clavata, the apical ray of its desmas is globular
and not pointed, as it has been observed by Moret in French specimens.
The shape of the body, furrowing of the surface and the trace of canals
are identical with those in typical specimens of P. arborescens (Michelin).
Generally speaking, Polish specimens are very close to those, described
by Moret from France.

Occurrence. — Poland: Pniaki, Lower Campanian marl; France: on

the secondary chalk bed at Montrichard and in the lumachelle of Miocene
of de Pauvrelay.

Genus Cycloclema Schrammen, 1910—1912
(Type species: Rhagadinia compressa Hinde, 1883)
Cycloclema compressa (Hinde, 1883)

(Pl. XXI, Figs. 1 and 2, Text-fig. 20)

1883. Rhagadinia compressa Hinde; J. G. Hinde, Catalogue..,, p. 82, Pl. 19.

1958. Cycloclema compressa (Hinde); S. Defretin-Lefranc, Contribution...,, p. 115,
Pl. 19, Figs. 2—3, Text-fig. 37.
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Material. — Four specimens with calcified skeletons and two silicified
ones; canals hidden by sediment. Desmas well visible. Dermal skeleton
preserved in fragments only.

Dimensions (in mm.):

Height Diameter of | Diameter

upper part | of steam
Smaller specimen Sp. 11/826 40 30 9
Larger specimen Sp. 11/86 35 67 10

Description. — Sponges funnellike or earlike in shape. Opening angle

of the funnel is larger than its height; lower pole terminating in a stem;
funnel margin slightly flanged and rounded, about 8 mm. thick. Wall
surface flat of slightly furrowed. Ostia oval, 0.75 to 1.5 mm. in diameter
(specimen Sp. II/1297), are situated at considerable distances from each
other. The depression of the funnel corresponds to the central cavity.

Dermal skeleton forms a not very thick layer, consisting of flattened
and fairly deeply cut out phyllotriaenes, This skeleton covered the stem
and funnellike part from the outside. Solid amphioxeas, mostly broken,
are obliquely embedded in the meshes of the network.

= b c
=
d
b
Fig. 20. — Cycloclema compressa (Hinde), Upper Campanian, Miech6éw; a paren-

chymal tetraclones, b dermal phyllotriaenes, ¢ amphioxeas, d large amphioxeas,
e rhizoidal elements (Z. Pal. UL Sp. 11/86/58); X 25.

Parenchymal skeleton, uncovered in the stem, not very compact,
consisting of tetraclones with an annular swelling near their middle.
Clones varying in length from 0.15 to 0.45 mm. Zygomes dichotomously
ramified. Tetraclones without the zygose on one of the rays and
terminating in lumps or spines may be also found in the network.
Zygoses formless and reticulate, Parenchymal skeleton of the funnellike
part forms a fairly loose network with oval meshes 0.6—1.2 mm. wide.
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On the outer sides, zygomes are arranged in bands. In the lower part of
the sponge, these bands are shorter, variable in trace and mostly disposed
across the stem where they mark off the furrows. In the upper part,
particularly on the rounded margins of the funnel, the bands are longer
and the direction of their arrangement is parallel to the height. No
furrows are recorded on the internal side of the funnel. In one specimen,
well-preserved apical clones are transformed into a tubercle, protruding
on the outside. In this specimen, tetraclones have, in some places, smooth
rays, devoid of rings.

Comparison. — The specimens of C. compressa investigated differ
from the West-European ones in a more shapely form. According to
Moret (1925), C. compressa from Central France are more slender.

Table 13
Dimensions (in mm.) of the specimens of C. compressa from the Upper Cretaceous of Europe
I - |

d Thick Diameter
| Country an Height Width ickness | — Tetra- Zygomes |
age of walls | of ostia { of postica clones

' | | |

; France, |

' Ardennes, I fairly slightly
Cenomanian % | 70 25 06-12 10 |solid | ramified|
Germany, | | smaller than | |
Campanian ’ 100 | 100 ’ 8—12 1.0—1.5 | ostia large —

' I - 2 - l
France, on : |
the secondary ; I

: bed 45—-110 40 7 0.5 ‘ large | large —

C. compressa displays a similarity to Prokaliapsis arborescens, shown
in its funnellike shape and in its dermal skeleton, consisting of phyllo-
triaenes. The morphology of tetraclones makes up a fundamental
difference. In C. compressa, the swelling on clones is annular, slightly
withdrawn from the spicule center and the rays are longer, while in
Prokaliapsis this swelling is globular, ornamented, situated close to the
center and mounted on short clones. In C. compressa, investigated during
our studies, like in the specimens, described by Hinde (1883) from
England the presence was stated of phyllotriaenes which were not
observed by Schrammen (1910—1912) and Moret (1925) in specimens
from Germany and France.

Occurrence. — Poland: Skrajniwa, Lower Campanian and Miechow,
Upper Campanian; France: Upper Cretaceous and the Miocene shellstone
on the secondary bed, Marlemont in the Ardennes, Cenomanian;
Germany: Lower and Upper Campanian; England: Oare, Huish Wiltshire,
Upper Chalk,
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Family Plinthesellidae Schrammen, 1910
Genus Plinthosella Zittel, 1878
(Type species: Plinthosella squamosa Zittel, 1878)
Plinthosella squamosa Zittel, 1878

1878. Plinthosella squamosa Zittel; K. Zittel, Studien..,, p. 89, Pl. 2, Fig. 10; PL 10,
Fig. 5, Part 2; Beitrédge...,, p. 581.

1961. Plinthosella squamosa Zittel, H., Nestler, Spongien...,, p. 23, Pl. 3, Figs, 4—1T;
Pl. 4, Figs. 1—4.

1961. Plinthosella squamosa Zittel; M. Koltun, Spikuly kremnevych..., p. 66.

Material. — Twenty eight not very well-preserved specimens.

Dimensions (in mm.):

Diameter
Smallest specimen (Sp. I11/297) 10 X 8 X 3
Largest specimen (Sp. I1/280 28 X 19

Cenomanian specimen (Sp. 11/283) to 55 X 25 X 49

Description. — Sponges globular-oviform or lenticular in shape. In
globular forms, poles are not differentiated, in hemiglobular, sometimes,
the upper pole is shaped like a conical protuberance, Surface smooth.
Central cavity lacking. Ostia and postica not marked off. Canals indistinet.

Dermal skeleton built of peculiar acrepidal plates, arranged like
tiles. These plates, variable in outline, are mostly quadrangular. Some-
times, they cover the entire surface, in other cases — only the lower
part of the sponge where they are arranged in layers.

Parenchymal skeleton, in general poorly preserved, consisting of
tetramyrmeclones with their rays to 0.36 mm. long and 0.06—0.12 mm.
thick. Apical ray reduced; zygomes terminating in a hooklike form.
Central part of desma covered with lumps, larger than those on clones,
where they are arranged in regular verticils.

Comparison. — Our specimens do not differ from those, described
from Germany and France.

Occurrence. — Poland: Wolbrom, Cenomanian; Komorowo, Miechéw,
Przeslawice, Muniakowice, Zbyczyce, Szczepanowice and Gnatowice —
Campanian; France: Emscherian and Cenomanian; Germany: Weissen-
berg, Turonian, Lower and Upper Campanian, Riigen Island, Maastricht-
ian; South of England: Wiltshire, Upper Chalk.

Plinthosella elegans n.sp.
(Pl. XIII, Figs. 2 a—c; Text-fig. 21)

Holotypus: Pl, XIII, Figs. 2 a—c (Z. Pal. UL Sp. 11/1013).

Stratum typicum: Lower Campanian, clayey marl facies.

Locus typicus: Pniaki, hamlet quarry.

Derivatio nominis: elegans — Lat. elegans = ornamental, after its ornamental
spicules.
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Diagnosis. — Plinthosella in the form of an inverted cone with
a convex, uneven apical surface, Lower part with small processes. Lumps
in tetramyrmeclones regularly arranged in rows. Dermal plates present
only on lateral walls.

Material. — Three silicified specimens with a well-preserved
structure of the skeleton; the fourth specimen calcified, embedded in
marl.

Dimensions (in mm.):

Diameter of

Length
apex \ stem
Smallest specimen (Sp. 11/1294) 13 17 3
Medium specimen (Sp. 11/1202) 25 22 X 28 3
Largest specimen, holotype (Sp. 11/1013) 12 35 4
Description. — Sponge shaped like an inverted cone with a wide

apical part. Upper surface convex, uneven, oval in outline, with a roller-
like, oblong protuberance in the middle, Lower pole conical, terminating
in a blunt, short stem. Lateral surface somewhat undulated longitudinally.
with small, irregularly distributed processes. Central cavity lacking.
Ostia not marked off; 'postica 1.2—1.5 mm. wide, grouped on the upper
pole and situated in small cavities, radially surrounded by grooves.
Dermal skeleton, covering the lateral surface, consists of acrepidal
plates and modified superficial desmas. Plates mostly rounded, arranged
in a tegular manner, in the basal part elongated and, in the upper part,
oval, In addition to plates, numerous vermiform, elongated desmas

AN
S, At
| (T ' ‘
2 ¢ \
n
c

Fig. 21. — Plinthosella elegans n.sp., Lower Campanian, Pniaki; a parenchymal

tetraclones, @, parenchymal tetraclones — schematic drawing, b vermiform lumpy

cortical megascleres, ¢ cortical megascleres, modified, smooth, ¢, megascleres situat-

ed close to processes, d acrepidal dermal plates, e parenchymal network meshes
(Z. Pal. UL Sp. 11/1013); X 30.

4
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with either smooth or lumpy surface, occur in cortex; some of them
ramify; globular lumps are arranged on them in regular rows. Protruding
lateral processes are formed of the bundles of fine, elongated megascleres
which —in their shape — approach monaxons. These spicules, close
to processes, are transformed into vermiform, irregular, smooth desmas
which — in their shape — resemble flattened tetraclones. The length of
vermiform desmas fluctuates from 0.12 to 0.13 mm. They make up part
of the dependent cortex.

Parenchymal skeleton, fully uncovered on the apex, consists of large
tetramyrmeclones. On the upper pole, these desmas have the apical
ray shortened and protruding on the outside. The remaining clones are
0.15 mm. thick and 0.3—0.4 mm. long. Zygoses are invisible. Large
marginal monaxons stuck around postica. Numerous, fine oxeas are
situated in the apex canals.

Comparison. — P, elegans n.sp. differs from P, squamosa mainly in
the structure of its cortical skeleton and in a slightly different body
shape. The new species approaches P. acanthodes Defretin-Lefranc from
which it differs, however, in the shape of plates, in the presence of ver-
miform desmas and monaxonic spicules in cortex, as well as in the re-
gular arrangement of lumps on the surface of desmas. The new species
differs from P. squamosa Zittel in the arrangement of lumps which, in
P. squamosa are verticillate and, in P. elegans, are disposed in
rows on clones.

Occurrence. — Poland: Pniaki, Lower Campanian.

Plinthosella sp.
(Pl. XII, Fig. 3, Text-fig. 22)

Material. — One specimen, almost complete, except for stem and cor-
tex which are lacking. Desmas distinctly visible.

Dimensions (in mm.):

Height l Diameter
Specimen Sp. 11/457 15 | 35

Descriptions. — Sponge platelike in shape. Upper pole slightly con-
cave with small prominences. A trace of a very thin stem, excentrically
situated on the lower, somewhat convex, pole, Wall surface flat, without
any traces of dermal plates, except for the stem within which they are
slightly discernible. In the specimen investigated, the water system is
better-developed than in P. squamosa Zittel and rather similar to that in
P. elegans n.sp. Tortuous canals run from the stem towards the margins.

Parenchymal skeleton consisting of {etraclones similar to spicules of
P. elegans n.sp. Numerous monaxons, different in length and thickness,
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stick in the meshes of the network. Canal meshes are individualized in

the network. Aporhyses, short, 0.5—0.75 mm. in diameter.
Comparison. — Two distinct characters, the shape and the well-

-developed exhalant system, imply that the sponge in questions may
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Fig. 22. — Plinthosella sp., Lower Campanian, Pniaki; a acrepidal dermal plate,

b parenchymal tetramyrmeclones, ¢ pinacid, d broken off monaxons variable in
size (Z. Pal. UL Sp. 11/457); X 30.

represent a new species. It may well be, however, that this is only a ge-
rontic stage of P. elegans. Scarcity of material does not allow one for
a more accurate determination.

Occurrence. — Poland: Skrajniwa, Lower Campanian marl.

Superfamily Helocladina Lagneau-Hérenger, 1962
(= Helomorina Schrammen, 1910)
Family Isoraphiniidae Schrammen, 1937
Genus Heloraphinia Schrammen, 1937
(Type species: Heloraphinia arborescens Schrammen, 1937)
Heloraphinia chordata n.sp.
(PL XXII, Fig. 9, Text-fig. 23)

Holotypus: Pl. XXII, Fig. 9 (Z. Pal. UL Sp. 1I/1563).
Stratum typicum: Lower Campanian, clayey marl.
Locus typicus: Pniaki near Lelow.

Derivatio nominis: chordata — Lat. chorda = cord, on account of cordlike, elongated
desmas.

Diagnosis. — Cylindrical Heloraphinia, variable in size, without the
central cavity. Inhalant system indistinct. Heloclones concentrated in
irregular elongated strands. Dermal ortodichotriaenes loosely pinned in
the parenchymal skeleton.

Material. — Three specimens devoid of the lower pole. Parenchymal
skeleton very well-preserved, dermal — only at the upper pole.
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Dimensions (in mm.):

Height l Thickness

Smaller specimen (Sp. 11/1585) over 50 10
Larger specimen, holotype (Sp. 11/1563) over 100 22

Descriptions.— Sponge, shaped like a slightly bent cylinder with either
smooth, or irregularly furrowed surface. Deeper furrows occur at both
ends of the sponge; these are subdermal aporhyses 0.45—1.0 mm. wide.
Ostia and epirhyses invisible. Exhalant canals, better visible in the inter-
nal part, are indistinct in outline and meandering between heloclone
strands. Postica not numerous, oval, disposed at the apex.

Fig. 23. — Heloraphinia chordata n.sp., Lower Campanian, Pniaki; a heloclones
surrounding fissural pores, b parenchymal network meshes, ¢ zygose, d dermal
dichotriaene (Z. Pal. UL Sp. 11/990); X 40.

Dermal skeleton is represented only by loose and widely scattered
ortodichotriaenes with thick clones and variable cladome span.

Parenchymal skeleton consisting of elongated, twisted and, sometimes,
forked heloclones, different in length and densely arranged in elongated
strands parallel to each other. These heloclones are shaped like smooth,
not twisted sticks to 3 mm. long. Zygomes are slightly flattened, round-
ed or bluntly terminating and provided with a concave articular surface.
Single microscleres of the sterraster type 0.15 mm. in diameter occur
between heloclones.

Comparison. — Spicules of the investigated specimens are similar to
desmas of Isoraphinia Zittel and to ophirhabds of Ophiraphidites Schram-
men (1910, p. 119, PL. 7, Fig. 6). According to Moret (1925, p. 129, Fig. 51),
in Isoraphinia, heloclones are smooth, slightly twisted and forklike at
their terminations. In the investigated specimens, heloclones so terminat-
ing are visible only in a few places. Most spicules have bluntly terminat-
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ing zygomes, smooth and not twisted surface. Spicules of our specimen
differ from ophirhabds in being shorter, in a not so strong S-shaped de-
flection, in thicker zygomes and in the presence of lateral branches.
Their arrangement also is different. In the investigated specimen, like in
Isoraphinia, these spicules are arranged in strands and nst densely
crowded, like in Ophiraphidites. Like in Isoraphinia, irregular meshes
are formed in the skeleton. Despite the similarity of spicules to those of
the genus Isoraphinia, I do not assign the investigated specimens to this
genus since the latter is characterized by the presence of the central
cavity which is absent from my specimens. The assumption that the cy-
lindrical specimens may be fragments of a stem of indeterminate genus
is contradicted by the presence of the upper pole with postica, as well
as by the fact that heloclones do not display modifications, usually dis-
played in the structure of the stem skeleton. Our specimens have a form,
approaching that of Heloraphinia arborescens Schrammen (1937) from
the Malm and their heloclones are identical with those in Heloraphinia
sp. described by Lagneau-Hérenger from the Aptian of Spain (1962,
Pl. 25—1). The new species differs from H. arborescens Schrammen in
its shape, dimensions and a smooth surface without any tubercles.

Occurrence. — Poland: Pniaki, Lower Campanian, clayey marl,

Genus Inodia Moret, 1925
(Type species: Inodia elisabethae Moret, 1925)
Inodia elisabethae Moret, 1925

1925. Inodia elisabethae Moret; L. Moret, Contribution..., p. 127, Pl. 5, Fig. 5,
Text-fig. 50.

Material. — Two fragments with very well-preserved spicules.

Height | Diameter

Specimen Sp. 11/47a 18 12 X 8
Specimen Sp. 11/47b 42 11 X 8

Description. — Stipes cylindrical in shape, almost uniform in thickness,
with poles not preserved; surface flat; pores invisible; prosopyles in the
form of fissures, varying in length from 0.3 to 0.5 mm. and in diameter
from 0.03 to 0.15 mm. Epirhyses and aporhyses indistinct.

Parenchymal skeleton looks like a bundle consisting of very thin,
elongated spicules, varying in length (to 2 mm.), with lateral, irregular
offshoots. Some desmas are straight, smooth, without offshoots, others
have very short offshoots with flat ends, unilaterally situated over the
entire length. Parenchymal network is formed by terminal offshoots
overlapping each other and by the adherence of their flat zygome to the
epirhabd of the adjoining desma.
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Comparison. — The investigated specimens have spicules very simil-
ar to those of Inodia elisabethae, as well as-.to the spicules, presented by
Zittel as modified tetraclones in the stem of Phymatella tuberosa (Quen-
stedt) (Zittel, 1924, Pl. 63, Fig. 65; 1878, II, Pl. 8, Fig. 36). Over the en-
tire length of one of the specimens (ca. 60 mm.), desmas do not display
deformations which are usually recorded in the stem skeleton. The con-
clusion that this is not a stem is confirmed by the specimen Sp. 11/138/
/140, described in the present paper as Inodia sp., in which desmas are
thicker but their morphology is similar. For this reason, I assign the
investigated specimens, although they are incomplete, to Inodia elisa-
bethae Moret.

Occurrence. — Poland; Przestawice, Lower Maastrichtian; France:
Orne, Cenomanian.

Inodia sp.
(Pl. XXII, Fig. 10)

Material. — Three fragments, without poles, preserved in marl; etched
desmas on the surface. Arrangement of canals visible on the transverse
section.

Dimensions (in mm.):
Height | Thickness
Specimen Sp. 11/138/140 over 100 | 30

Description. — Cylindrical sponge, with a flat, longitudinally furrow-
ed surface. Furrows varying in length and 0.75—1.0 mm. wide. Prosopy-
les oval, 0.15—0.2 mm. in diameter, densely disposed in the desma open-
ings between the furrows. Epirhyses of a size, equal to the width of
pores, situated obliquely in relation to aporhyses. In central part of the
sponge, aporhyses are tubular, 0.75—1.0 mm. in diameter concentrically
arranged.

Parenchymal skeleton consisting of elongated heloclones, bent and
hookwise ramified at the ends; some lateral clones have flattened or
bowllike zygomes, In the outer part of the network, heloclones are more
solid and less ramified than in the inner part. Length and thickness of
desmas and their clones are variable.

Comparison. — Although the arrangement and manner of connecting
heloclones in the investigatéd specimens are ddentical with those in
Inodia elisabethae Moret, their shape, more distinctly developed canal
system and greater dimensions of ostia and heloclones, seem to indicate
a different, probably new species. Inodia elisabethae is bushy and has
finer stipes, whereas the fragments investigated seem to be rather single,
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fairly solid individuals. Any closer determination is, however, made dif-
ficult by the scarcity of material.
Occurrence: — Poland: near Miechéw, Upper Campanian marl,

Genus Carterella Zittel, 1878
(Type species: Jerea cylindrica Gumbel, 1878)
Carterella cf. cylindrica (Gimbel, 1878)

(PL. XXII, Fig. 2, Text-fig. 24)

1878. Carterella cylindrica (Gumbel); K. Zittel, Studien..., II, pp. 99, 132, Pl 2,
Fig. 7.
1878. Carterella cylindrica (Glimbel); K. Zittel, Beitrdge..., p. 536.

Material. — Eight fragments without basal parts, with well-preserved
skeleton.

Dimensions of fragments (in mm.):
Height | Thickness
Specimens Sp. 11/1427 and Sp. 11/454 20-58 I 4-8

Description. — Branches cylindrical, non-uniform in thickness, some-
times, flattened, narrowing upwards. Prosopyles oval, indistinctly indi-
vidualized, not numerous, distributed between heloclones. Outer sur-
face of heloclones is flat. Exhalant system consisting either of one ca-
nal 3X2.1 mm. in cross section, probably running throughout the entire
height of the sponge, or of a few narrower canals. Epirhyses short, radial-
ly arranged.

Dermal skeleton is represented only by ortodichotriaenes with a cla-
dome span varying between 0.12 and 0.36 mm. and with arcuate clones.

Parenchymal skeleton consists of very fine heloclones which ramify
or have lateral actines with a flattened zygome and which are arranged

XJ i

Fig. 24, — Carterella cf. cylindrica (Glimbel), Lower Campanian, Zbyczyce; a paren-
chymal heloclones, b dermal orthodichotriaenes, ¢ amphioxeas (Z. Pal. UL Sp.
11/1427); X 35.
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in strands. Usually, two heloclones form a knotty zygose. Length of he-
loclones varies from 1.5 to 2.1 mm. Numerous oxeas and amphioxeas
0.3—0.45 mm. long are obliquely pinned in the parenchymal network.
Numerous microamphioxeas 0.09—0.15 mm. long, microstrongyles
0.15 mm. long and single sterrasters (3 in all) were stuck in the meshes
of the network.

A very thin, newly formed twig, 10 mm. long and, at the base, ca.
2 mm. wide runs close to the lateral surface in one of the specimens. No
visible change has been observed in the arrangement and structure of
heloclones in its closest envirdnment on the skeleton of the mother spon-
ge. On the other hand, in the twig, heloclones are threadlike, without
lateral offshoots but with their length approaching that of desmas in the
mother individual.

Comparison. — In their externals, the investigated specimens are
similar to the representatives of the genera Inodia and Isoraphinia from
which they differ in a fibroidal, and not rodlike, character of heloclones.
In the morphology of megascleres, they are to a greater extent, similar
to Carterella cylindrica in which, according to Zittel, spicules are large
and solid. As figured by Zittel (1878, Pl. 2, Fig. 7), the specimens of C.
cylindrica are macelike-cylindrical, while Polish specimens are cylindr-
ical and their heloclones are smaller.

Occurrence. — Poland: Skrajniwa and Zbyczyce, Lower Campanian;
Germany: Kelheim near Ragensbriick, Cenomanian.

Genus Pachycothon Schrammen, 1901
(Type species: Pachycothon giganteum Schrammen, 1901)
Pachycothon giganteum Schrammen, 1901
(Pl. XXI1I, Fig. 1, Text-fig. 25)

1901. Pachycothon giganteum Schrammen; A. Schrammen, Neue Kieselschwiam-
me... p. 12, Pl. 3, Fig. 2; Pl. 5, Fig. 3.

1933. Pachycothon giganteum Schrammen; F. Bieda, GgbKki..., pp. 16—17 (here earlier
synonymy).

Material. — One almost complete specimen, 29 cylindrical fragments
and 8 flat specimens. Skeleton well-preserved.

Dimensions (in mm.):

Diameter | Thickness | Thickness

Lenght of upper |of the calix| of walls
part | base
Complete specimen (Sp. II/811) 100 [ 65 | 48 X 20 | 3-18

Description. — Sponge variable in shape, flat, funnellike or earlike;
lower pole makes up a thick, long, cylindrical stem, terminating in short
(15 mm.), conical processes. Stem thickness varying from 8 to 30 mm.

6 Acta Palaeontologica nr 1/66
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Wall thickness variable. Surfaces of stem and of walls are different.
Elongated, tortuous and anastomosing furrows, varying in length and
width (0.24—1.2 mm.) run along the stem, while no such furrows occur
on flat specimens and on the upper part of the funnellike ones. Water

Fig. 25. — Pachycothon giganteum Schrammen, Lower Campanian, Zbyczyce;
a heloclones of the parenchymal skeleton, b dermal orthodichotriaenes, ¢ amphio-
xeas as comitalia (Z. Pal. UL Sp. 11/1371); X 17.5.

system indistinct. Water canals tortuous, narrower than the meshes of
the network. Exhalant pores, preserved in the bottom of the funnellike
specimens, are 0.75 and 1.2 mm. in diameter and those on basal proces-
ses— 0.1 mm. Epirhyses very thin. Prosopyles considerably narrower
than the meshes of the skeletal network and equalling 0.2—0.5 mm.

Dermal skeleton is represented only by ortodichotriaenes with clads
0.36—0.6 mm. long. They occur both on the surface of flat parts and on
processes, where they are fairly loosely situated, pinned by ones. Some
of them have preserved their axial canals.

Parenchymal skeleton consists of large heloclones, variable in length
and width, straight, or, sometimes, bent, smooth but, in some places,
having swells and, in the central part, bowllike concavities or articular
humps. Terminal zygomes are bowllike or spadelike in shape. Zygoses
form a thick knot, consisting of a small number of desmas; with micro-
amphioxeas 0.035 mm. long preserved among them. In cylindrical spec-
imens, heloclones are disposed in horizontal strands and, in flat specim-
ens, the network is tangled, looser than in cylindrical ones and consist-
ing of heloclones crossing each other. Meshes of this network are irregul-
ar, ca. 1.5 mm. in diameter. On the lower surface, the thickness of helo-
clones amounts to 0.75 mm., while on the upper one —to ca. 1.0 mm,,
the length fluctuating from 1.2 to 2.7 mm. Comitalia of the parenchymal
network are in the form of prodichotriaenes. The microscleres of the
following types have been washed out from the studied specimen: very
numerous microamphioxeas, variable in thickness and 0.09—0.2 mm.
long; numerous microstrongyles 0.06—0.18 long; microstyles 0.18 mm.
long; numerous elliptical sterrasters varying in diameter from 0.12 to
0.27 mm., larger ones being more numerous, Rhaxes, with smooth sur-
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face and ca. 0.09 mm. in diameter occurred sporadically; single fine sig-
mas C-shaped or, sometimes, less bent and one sphearaster, fairly solid
and with loose, blunt rays, have also been found.

Comparison. — It has been shown by the investigated specimens that
their upper part was finer and hence —in the fossil state, it is mostly
preserved in fragments only, while the lower, cylindrical part is solid.
The thickness of walls and the height of entire specimens, as well as
the skeleton morphology of Polish and West-European specimens of
P. giganteum are similar. According to Schrammen, P. giganteum may
reach a surface of 1/3 sq .m. In specimens of P. giganteum, described by
- Schrammen. (1910), Moret (1925) and Bieda (1933), the water system was
invisible. Some traces of small aporhyses were observed by Moret. The
specimens, investigated during our studies, allowed us to state that the
water canals in P. giganteum are narrower than the meshes of the ske-
letal network.

Occurrence. — Poland: Bonarka, Skrajniwa, Zbyczyce, Pniaki, Lo-
wer Campanian; France: vicinities of Nice, Emscherian; Germany: Turo-
nian (“Scaphiten Pliner”) and Upper Senonian in the north-west part
of the country.

Superfamily Megacladina Lagneau-Hérenger, 1962
(= Megamorina Zittel, 1878)
Family Dorydermidae Schrammen, 1924

Genus Brochodora Schrammen, 1910, emend.
(Type species: Brochodora ramusculus Schrammen, 1910)

The subgenus Doryderma (Brochodora), erected by Schrammen, has
never been accurately enough characterized. Defretin-Lefranc (1958)
considers Brochodora Schrammen to be a synonym of Doryderma Zit-
tel. It results from the analysis of particular species of Doryderma and
Brochodora that single cylindrical, pear-shaped and macelike forms are
characteristic of the genus Doryderma Zittel, while bushy ones, vary-
ing in thickness and length of branches, should be assigned to the genus
Brochodora Schrammen. In the genus Brochodora, the skeletal network
is built of short strands, consisting of megaclones. The meshes of the
network play the role of the inhalant pores (prosopyles); epirhyses are
short, aporhyses tubular and running along the stipes. Single, or group-
ed in bundles, protriaenes and monaxons, as well as fairly numerous
microscleres of the microxea, microrhabd and microdiactine type, are
stuck in the meshes of the network and in the water canals. The paren-
chymal network in Doryderma is, according to Zittel (1878), built of very
large, smooth megaclones, more or less bent, variable in length and
0.12—0.18 mm. thick, whereas in Brochodora megaclones are less than

6*
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0.12 mm. thick and their length is more regular, varying from 1.0 to
2.0 mm.

The representatives of the genus Brochodora are often found in the
Upper Cretaceous sediments of Germany, France, U.S.S.R. and Poland.

Brochodora roemeri Hinde, 1883
(Pl. X1V, Fig. 1, Text-fig. 26)

1864. Polyjerea dichotoma (Roemer); A. F. Roemer, Die Spongitarien..., p. 56,
Pl. 16, Fig. 1.

1883. Doryderma Roemeri Hinde; J. G. Hinde, Catalogue..., p. 49, Pl. 8, Fig. 3.

1933. Doryderma (Brochodora) Roemeri Hinde; F. Bieda Gabki... p. 13 (here
earlier synonymy).

1943. Doryderma (Brochodora) Roemeri Hinde; J. Lachasse, Contribution...,
pp. 1—42.

Material. — Twenty six partially silicified branches with well-pres-
erved skeletons:

Dimensions (in mm.):

Thickness | Thickness Height

of branches| of stipes of stipes
Smallest specimen (Sp. I1/1575) 18 16 40
Medium specimen (Sp. I11/1084b) 45 23 45
Largest specimen (Sp. 11/737) 18— 45 16 40— 45

Description. — Branches cylindrical, fairly solid, non-uniform in length,
but uniform in diameter, bilaterally flattened, with apical surfaces
truncated or rounded. Lateral surface flat, densely covered with oval
pores, corresponding to prosopyles and limited by the megaclone strands.
Postica, situated on the apex, have a diameter which is equal to
aporhyses. Epirhyses short, radially disposed; aporhyses tubular,
1.2—1.8 mm. in diameter, grouped around the branch axis.

Dermal skeleton made up of fine pleuralia, consisting of oxeas,
amphioxeas, protriaenes and dichotriaenes. These spicules are either
stuck in prosopyles or, few of them, scattered over the surface. Very
numerous microaxeas and, less so, microrhabds and microcalthrops are
visible together with them.

Parenchymal skeleton, preserved in all specimens, contains thick and
solid megaclones. Considerably smaller, flattened and twisted desmas,
approaching in shape the typical megaclones, wind arcund them. The
thickness of megaclones amounts to ca. 0.12 mm. and the length — to
1.8 mm. They are arranged in strands, encircling the meshes of the
network, 3—4 of them in each strand. Zygomes of megaclones are
bowllike in shape. Network meshes varying in width from 0.6 to 0.75 mm.
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Monaxons and protriaenes form large bundles, obliquely disposed in
canals. Protriaene cladomes fine. The number of spicules in a bundle
varying from a few to over 50. In prosopyles, bundles are larger;
filling out the entire canal lumen. Numerous, long, single spicules, both
uniaxal and protriaenes with small cladomes, occur in aporhyses.

Fig. 26. — Brochodora roemeri (Hinde), Lower Campanian, Zbyczyce; a arrangement

of megaclones around prosopyles, b protriaenes (comitalia), ¢ oxeas from water

canals (comitalia), d embryonal megaclones, occasionally occurring in the network
(Z. Pal. UL Sp. 11/442); X 25.

Variation of the investigated specimens is displayed in the thickness
and length of branches, as well as in the level of the dichotomous division.
Longer branches are flattened on apexes and round at the base. Apical
terminations display a slight variety: there are truncated, flat or rounded
apexes,

Comparison. — Polish specimens of B. roemeri, compared with the
West-European ones, although approaching the latter in the thickness
of branches, have different diameters of pores and canals. In specimens
from France, described by Moret (1925), the diameters of epirhyses are
smaller (0.5 mm.) than in Polish ones (0.6—0.75 mm.); aporhyses of our
forms are 1.2—1.8 mm. and of French ones 1.0—1.5 mm. in diameter.
On the other hand, as compared with German ones, our specimens have
narrower pores and canals. The widest canals have been found in English
specimens, described by Hinde (1883). The diameters of their epirhyses
amount to 1.0—1.25 mm. and those of aporhyses — 2.0 mm. Like in
West-European specimens, the length of branches in our specimens is
not constant. German specimens, 25—40 mm. in diameter, reached to
500 mm in length.

Occurrence. — Poland: Bonarka, Skrajniwa, Zbyczyce, Podgaj, Mydl-

niki — Lower Campanian, and Podgérze — on the secondary bed;
Germany: “Scaphiten Plidner” zone, Lower and Upper Campanian;
France: vicinities of Nice — Senonian, and Saint-Cyr — Santonian,;

Spain: Annot and Castelet, Aptian; England: Wiltshire, Upper Chalk.
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Brochodora ramusculus Schrammen, 1910
(Pl. X1V, Fig. 2)

1883. Doryderma ramosum (Mantell); J. G. Hinde, Catalogue ..., p. 48, Pl 8, Fig. 2A.

1910. Brochodora ramusculus n.sp.; A. Schrammen, Die Kieselspongien..., p. 59,
Pl. 18, Fig. 6.

1933. Doryderma (Brochodora) ramusculus Schrammen; F. Bieda, Gabki.. p. 14,
Pl. 3, Fig. 1 (here earlier synonymy).

Material — Seventy five branches, varying in length, from 10 to
65 mm., with a well-preserved spiculation,

Description. — Bushy sponges, with fine, irregularly ramifying
branches. Ramification manner variable; sometimes, 2—3 branches at
a time occur in the same place. Branch apexes flattened or rounded.
Branch thickness varies from 5 to 15 mm. averaging 8 mm. Water
system not very distinct; epirhyses radially arranged, aporhyses grouped,
in the middle. Ostia not individualized. Prosopyles surrounded by
spicule strands. Postica situated on stipe apexes.

Dermal skeleton similar in structure to that in B. roemeri Hinde.
Very thin protriaenes have long (1 mm.) rhabdomes and short cladomes.
The surface of the sponge was probably covered with pleural spicules
as amphioxeas and protriaenes, pinned in the network.

Parenchymal skeleton less regular than in B. roemeri., Network
meshes smaller, almost identical in diameter, from 0.46 to 0.75 mm.,
averaging 0.6 mm. (specimen Sp. II/875). Megaclone length amounts to
about 1 mm. and thickness varies from 0.03 to 0.06 mm., in thicker
branches being larger. Bundles of oxeas and long-shafted protriaenes
are visible in all stipes.

Comparison. — In the form and structure of the water system
B. ramusculus is, to a greater extent, similar to B. roemeri. Manner of
ramification, smaller dimensions of branches and arrangement of
megaclones within the network make up fundamental differences
between these two species. In B. ramusculus the network meshes
are encircled by single megaclones, while, in B. roemeri, megaclones
form small strands around the meshes.

The investigated branches of B. ramusculus are shorter than the
specimens of this species from North-western Germany and from France.
The largest of them, 90—140 mm. long and 15—20 mm. thick, have
been described by Moret (1925, p. 122). Since the specimens, described
by Hinde (1883, p. 48) from the Upper Chalk of Oare and Wiltshire as
Doryderma ramosum, differ from B. ramusculus Schrammen only in
a larger thickness of megaclones, amounting to 0.157 mm. and not
0.03—0.06 mm., I consider them to be conspecific with B. ramusculus
(cf. synonymy).
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According to Schrammen (1910) and Moret (1925), B. ramusculus’
specimens have a form, similar to that of Homalodora ramosa and may
be easily confused. Both these species are bushy, with branches
approaching each other in size. According to these authors, they differ
only in the network which is denser in Homalodora. The investigated
specimens of both B. ramusculus and H. ramosa do not display such great
a similarity in shape as that, mentioned by Schrammen and Moret since
the development manner by ramification is quite different. Homalodora
ramosa is characterized by a more regular dichotomous arrangement of
branches, by the presence of an axial bundle of aporhyses 1.2 mm. in
diameter and by the lack of long-shafted protriaenes and oxeas in the
network meshes and in canals.

Occurrence. — Poland: Zbyczyce, Pniaki, Bonarka, Pychowice, Wit-
kowice — Lower Campanian marl; Germany: Lower and Upper Cam-
panian; France: vicinities of Nice — Senonian, and Basses Alpes;
England: Upper Chalk. In Poland, this species also met with on the
secondary bed in the Miocene sediments in the vicinities of Cracow.

Brochodora latiramea n.sp.
(Pl. XIV, Figs. 3 a, b)

Holotypus: Pl. X1V, Figs. 3 a, b (Z. Pal. UL Sp. 11/888, 889).

Stratum typicum: Lower Campanian, clayey marl sediments.

Locus typicus: Zbyczyce, a quarry on a forest hill.

Derivatio nominis: latiramea — Lat. latus = broad, ramus = branch.

Diagnosis. — Stipes triangular-fanlike in shape, bilaterally flattened.
Ramification takes place at one point only. Parenchymal network built
of fairly solid megaclones, arranged in a similar manner as in B. ra-
musculus but different in length and in convexity.

Material. — Five branches.

Dimensions (in mm.):

Height Thickness | Thickness Width

of stem of apex of apex
Smallest specimen (Sp. 11/889) 25 3 10 4
Medium specimen (Sp. 11/888) 35 8 15 3
Largest specimen (Sp. 11/891) 40 8 18 6

Description. — Sponges with branches cylindrical at the base, flattened
and fanwise extended upwards. Outer surface flat, without individualized
pores. Prosopyles (= network meshes) 0.45—0.75 mm. in diameter.
Exhalant canals not numerous, 0.75—1.0 mm. in diameter; in the lower
part of the branch, there are only three of them, situated in its middle.
Postica, situated on the apex, are not very distinct.
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Parenchymal skeleton consisting of solid megaclones arranged in the
network by ones and not in strands. Megaclone length non-uniform,
reaching 2 mm., and thickness — ca. 0.12 mm.; they are slightly convex
and have 3—4 clones terminating in a concave zygome. Bundles of oxeas
and protriaenes with very small cladomes are pinned in the meshes of
the network, Near megaclones and zygomes, there occur very numerous
microxeas, microrhabds and, less frequently, microactines. Their
dimensions vary from 0.012 to 0.036 mm.

Comparison. — B. latiramea n.sp. is similar to B. ramusculus
Schrammen from which it differs, however, in its considerably smaller
dimensions, in a different manner of ramification and, mainly, in
a fanlike, extended shape of stipes, as well as in a single and not
bandlike arrangement of megaclones in the network. B. roemeri forma
clavaeformis has been differentiated by Moret (1925) on the basis of
three specimens from Saint-Cyr which differ from the typical B. roemeri
only in a macelike distended stipe apex. Specimens from Poland differ
from B. roemeri and B. ramusculus to such an extent that they should
be considered representatives of another, separate species.

Occurrence. — Poland: Zbyczyce, Lower Campanian marl.

Genus Pachypoterion Hinde, 1883
(Type species: Pachypoterion robustum Hinde, 1883)

According to Hinde (1883), Schrammen (1910—1924) and Moret (1925),
sponges of the genus Pachypoterion are single, fairly solid, cuplike or
cylindrical, with thick walls, ample central cavity and with a water
system individualized with regard to the arrangement and dimensions
of pores and canals. Parenchymal megaclones are large and connected
by zygose into a solid network. Dermal dichotriaenes have rhabdomes
with a variable length.

Pachypoterion has been assigned by Hinde (1883) to the family
Megamorina Zittel (1878). Schrammen (1910) leaves it within this family
but in the subfamily Homalodorinae. In 1924, this author erected a new
family Dorydermidae in which he included Homalodorinae with Pachy-
poterion. Moret (1925) assigns the genus Pachypoterion to the Doryder-
midae, while Laubenfels (1955) attributes this genus, as similar to
Nematinion Hinde, to the Pleromidae Sollas (1888).

In the present paper, it has been stated that in Pachypoterion biedai
n.sp. and in P. robustum Hinde, the megaclone system in the network
is bandlike, similar to that in the genus Doryderma which justifies the
assignment of the genus Pachypoterion to the family Dorydermidae (and
not to the Pleromidae Sollas) near the genus Brochodora.

Occurrence. — Cenomanian through Campanian.
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Pachypoterion biedai n.sp.
(Pl. XV, Figs. 1 a—c¢, Text-fig. 27)

Holotypus: Pl. XV, Figs. 1 a—c¢ (Z. Pal. UL Sp. 11/1585).
Stratum typicum: Lower Campanian,

Locus typicus: Pniaki, hamlet quarry.

Derivatio nominis: biedai — in honour of Professor F. Bieda.

Diagnosis. — Sponge cylindrical, extending upwards in a spadelike

manner. Prosopyles arranged in vertical, undulating rows. Central cavity
lacking. Pleural skeleton strongly developed.

Material. — Three specimens with broken off poles but with very
well-preserved skeleton and water system.

Dimensions (in mm.):

Height Thickness Diameter

of upper part | of lower part
Smaller specimen (Sp. II/1553) 65 13 11 X 18
Larger specimen (Sp. 11/1583) 110 17 11 X 18

Description. — Sponge slim, elongated. Upper part slightly extended
in a spadelike manner, lower — clublike. Subpleural prosopyles oval
or round, 0,45—1.05 mm. in diameter, densely arranged in undulating
vertical rows. Epirhyses perpendicular to the surface, fairly short,
straight, radially arranged, about 0.2 mm. in diameter. Exhalant system
consisting of apopyles and aporhyses 1.15 mm. in diameter. The latter
form an axial bundle along the entire height of the body.

Parenchymal skeleton consisting of slightly convex, formless mega-
clones with fairly long and uneven clones. Epirhabds are S-shaped or
vermiform, varying in length to 2 mm. and in thickness from ca. 0.09

Fig. 27. — Pachypoterion biedai n.sp., Lower Campanian, Pniaki; a pleural pro-
triaenes and prodichotriaenes, b megaclones from the parenchymal networks on
the outer surface (Z. Pal. UL Sp. 1I/1585); X 15.
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to 0.75 mm. The network of this skeleton is dense and compact with
meshes longitudinally disposed and encircled by megaclone strands.

Dermal skeleton is formed of pleuralia which cover the surface with
a thick layer. These are protriaenes and prodichotriaenes with a long
rhabdome, arranged densely and obliquely in the meshes of the paren-
chymal network. Cladomes of prodichotriaenes are small and uneven,
to 0.18 mm. in span. Rhabdomes variable in thickness and length, some
of them are capillary, others — 0.07 mm. thick at the base of the cladome
and variable in length, coming to 2.4 mm. The prodichotriaene system
of both sides of the sponge is different: some groups of prodichotriaenes
are pointed with their cladomes downwards, while others — situated on
the convex side — upwards. Numerous microxeas and microrhabds,
0.009—0.039 mm. long, occur on the outer surface near the pleuralia.

Comparison. — The structure of the parenchymal skeleton and the
water system in Pachypoterion biedai n. sp. are most similar to the
structure of these parts in Pachypoterion robustum (Hinde, 1883, Pl. IX,
Fig. 2, p. 52). According to Hinde, pores in P. robustum are arranged
regularly in a vertical direction, while, in the investigated species, the
vertical rows are slightly undulating. The pore diameter in both species
is similar: in English specimens, the inhalant pores are 0.5—0.9 mm.
and in P. biedai 0.45—1.05 mm. in diameter. There is also a small
difference in the thickness of megaclones which, in P. robustum, amounts
to 0.135 mm. and, in P. biedai, to 0.075—0.09 mm. A considerable
similarity in the morphology of the skeleton indicates the fact that both
these species are undoubtedly congeneric with Pachypoterion Hinde.
A cylindrical (and not cuplike) shape of the body, a lack of the central
cavity and a strongly developed pleural-dermal skeleton, differ this new
species from the remaining representatives of this genus.

Occurrence. — Poland: Pniaki, Lower Campanian marl.

Family Homalodoridae Schrammen, 1924

Genus Homalodora Schrammen, 1910
(Type species: Spongia ramosa Mantell, 1822)

Sponges of this genus consist of processes, different in shape and
arrangement. A compact skeletal metwork is formed of megaclones,
arranged by ones and not in fibroidal bands. Inhalant pores, distinctly
individualized in the network, are irregularly scattered on lateral walls.
Central cavity lacking. Ortodichotriaenes and, less frequently, protriaenes
occur as dermalia; comitalia are hyelic of the amphioxea and oxea type,
different in size. Microscleres of the microxea type, as well as micro-
strongyles, microrhabds, sphaerasters and single sterrasters are also
present.



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 91

Homalodora ramose (Mantell, 1882)
(Pl. XVII, Figs. 1 a, b and 2)

1822. Spongia ramosa Mantell; G. A. Mantell, Fossils..., p. 162, Pl. 15, Fig. 1.
1925. Doryderma (Homalodora) ramosa (Mantell); L. Moret, Contribution..., p. 123
(here earlier synonymy).

Material. — Sixteen silicified specimens, of this number, 6 very well-
~preserved,

Dimensions (in mm.):

Height Diameter Thickness Thickness
of apex of branches
Smaller specimen (Sp. 11/1072) 90 6 12 25— 30
Larger specimen (Sp. II/1069) 95 12 18 36

Description. — Sponges in the form of digitate groups dichotomously
divided. These groups have the shape of an inverted pyramid, consisting
at the bottom mostly of 4 branches concrescent by their walls and, at
the top, of 8 such branches (Sp. II/1069 and 1072). The branch apex
usually flattened, with a small cavity. Surface flat, covered with a net-
work with ostia which vary in diameter and are irregularly scattered
1—3 mm. from each other; in the lower parts of branches, ostia,
0.6—0.75 mm. in diameter, are more densely grouped, while, in the
upper part, their diameter amounts to 0.45—0.6 mm. Central cavity
lacking. Aporhyses tubular, 0.6—1.2 mm. (Sp. II/723) in -diameter,
longitudinally arranged. Postica oval, with a diameter equal to the
width of aporhyses, open at the apex of the branch where their number
fluctuates between 17 and 41 (Sp. II/1117).

Dermal skeleton has not been recorded.

Parenchymal skeleton fairly compact, consisting of arcuate megaclones
0.5—1.2 mm. long and 0.06—0.12 mm. thick. Number of clones varying
from 4 to 9. Zygomes concave, bowllike. Epirhabds sometimes elongated,
twisted and smooth or fine-grained. Network meshes uneven, larger
-of them, oval in shape, encircling canals, In addition to megaclones, there
are: single or sometimes fairly numerous oxeas, microxeas, 0.021 mm.
long (Sp. II/1117) and situated near the zygoses having more or less
pointed ends, microstrongyles variable in length, microrhabds, numerous
sphaerasters, 0.03—0.09 mm. in diameter, with a surface with protruding
ends of rays, as well as single sterrasters 0.18 mm in diameter.

Variation. — A considerable variation is displayed by the investigated
specimens. It results from the division, from the manner of concrescence,
as well as from the shape and thickness of branches. In particular
specimens of a similar size, the dichotomous division takes place at
different heights and, consequently, the length of branches is different.
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The individualization of branches may be complete or partial. Some
specimens form a compact entirety with walls only undulating and en-
circling the cavity which imitates the central cavity (Pl. XVII, Fig. 1b);
others are concrescent only in some places and divided from each other
by fissural spaces.

Comparison. — Specimens of H. ramosa from Poland are smaller than
those from the Actinocamax quadratus zone and Bel. mucronata zone
of North-western Germany. The length branches in German specimens
varies from 50 to 250 mm. and diameter from 10 to 25 mm., their ostia
and postica also being wider (ostia, 0.5—1.0 mm. and postica 1.5—2.0 mm.).
Specimens from the Cenomanian of France, described by Moret (1925)
had few and smaller inhalant pores and a more compact skeleton.
According to Moret, ostia in these specimens are very small and postica,
numbering only 12—15, only 1 mm. in diameter.

Occurrence. — Poland: Skrajniwa, Lower Campanian; Germany:
Lower and Upper Campanian; France: Cenomanian at Sablons and Orne,
Senonian at Meaulne; Czechoslovakia: Cenomanian; England: Upper Chalk
of Warminster and Wiltshire.

Homalodora tuberosa Schrammen, 1910
(Pl. XVIII, Figs. 2, 3 a—b and 4)

1910—1912. Homalodora tuberosa Schrammen; A. Schrammen, Die Kieselspongien...,
p. 60.

Material. — Fiften strongly silicified fragments with poorly preserved
skeleton.

Dimensions (in mm.):

Ribs
Height | Max.
thickness| length | thickness | width
Smallest specimen (Sp. 11/1073) 35 40 20 6 5
Medi specimen (Sp. II/1073 B) 52 55 40 18 16
Larg:s?specimen (Sp. 11/1073 A) 100 _ 90 45 23 15
Description. — Sponge, shaped like an inverted cone, consisting of

short branches, with macelike terminations and concrescent over all
their length. Some branches become thicker and display the tendency
to ramify, others remain single. Five to six ribs occur in the upper part
of a branch. Branch apex flat or, as a result of being encircled by ribs,
protruding upwards — concave. Aporhyses tubular, over 1 mm. in
diameter, densely arranged in the middle. Beside aporhyses, there are
irregular cavities. Numerous postica, grouped in the middle of the branch
apex and, sometimes, also on rib tops, are about 0.75—1.2 mm. in
diameter. Ostia 0.6—0.9 mm. in diameter, mostly grouped between ribs.
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Parenchymal skeleton preserved only in fragments. Megaclones,
visible on the outer surface of the lower part of the sponge (Sp. I1/709),
with fine-grained rhabds, while those in the upper part mostly smooth,
not very long, usually with 4 clones. In the 3-clone megaclones, clones
are split. The network of the inner part consists of more elongated
megaclones. In one specimen (Sp. II/709), microscleres of the sterraster
type have been found, as well as numerous sphaerrasters, microxeas,
microstrongyles and microstyles.

Comparison. — Specimens of H. tuberosa from Poland are less solid
than those, described by Schrammen (1912) from Germany, because
their rib thickness varies from 80 to 150 mm. Their postica are wider,
about 0.2 mm. Schrammen stated the presence of large dermal prodicho-
triaenes, while no such prodichotriaenes were recorded in Polish material.
Both in the structure of its water system and in the width of pores and
skeleton, H. tuberosa most closely resembles H., ramosa from which it
differes mainly in the shape of branches.

Occurrence. — Poland: Skrajniwa, Lower Campanian; Germany: Mis-
burg and Oberg, Lower and Upper Campanian.

Homalodora plana Schrammen, 1910
Pl. X1X, Figs. 1—5, Text-fig., 28)

1910—1912. Homalodora plana Schrammen; A. Schrammen, Die Kieselspongien...,
p. 59, Pl. 17, Figs, 3—4.
1924. Homalodora plana Schrammen; A. Schrammen, Ibid., III, p. 159, Pl, 6, Fig. 9.

Material. — Twenty seven specimens well-preserved, except for
a stem which is mostly broken off. Skeletal network usually distinctly
visible. A young bud preserved on one specimen.

Dimensions (in mm.):

Height Width Thickness
Smallest specimen (Sp. 11/649) 35 32 16
Medium specimen (Sp. 11/1079) 64 55 18
Largest specimen (Sp. 11/375) 80 70 32

Description. — Sponge strongly flattened and shaped like an isosceles
triangle, turned with its base upwards. Lower pole terminating in a stem
gradually passing into the body. Apical surface narrow, horizontal,
densely covered with round postica, 0.9—1.35 mm. in diameter. Round
ostia, variable in diameter, situated 1.5—2.5 mm. from each other, more
densely grouped in the central part of walls than on the margins and on
the stem, occur on lateral walls. Diameter of ostia in middle-sized
specimens amounts, in the upper part of the wall, to 0.6—0.75 mm. and,
in the basal part, to 0.3—0.45 mm. Aporhyses tubular, with postica
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equal in diameter, run parallel to the surface along the entire height
of the sponge. They are limited by the skeletal network and the distance
between them amounts to ca. 0.15 mm. Numerous apopyles 0.2—0.3 mm.
in diameter. Epirhyses considerably shorter than aporhyses, straight
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Fig. 28. — Homalodora plana Schrammen, Lower Campanian, Zbyczyce; a paren--

chymal megaclones isolated from the sponge surface, > oxeas from water canals.
(Z. Pal. UL Sp. I1/1575); X 16.

tubular, with diameter identical with that of ostia, arranged obliquely
towards the bottom part of the sponge. In one specimen (P1. XIV, Fig. 3)
an oblong furrow, deepening upwards and separating a macelike bud,
concrescent almost over its entire length with the flat mother individual,
runs somewhat above the basal part; it is only its apical part that remains
separated. Both in the branch and in the flat mother individual postica
are different in diameter. In the branch it amounts to 0.75—1.2 mm. and,
in the mother part, to 0.9—1.35 mm. Dimensions of ostia and megaclones:
on both branches are approximately the same.

Dermal skeleton, preserved in a fragment of one specimen, consists.
of dichotriaenes.

Parenchymal skeleton makes up a dense network which, particularly
around aporhyses and ostia, consists of megaclones varying in length
from 0.6 to 0.9 mm. and having 3—4 clones, Epirhabds elongated, about
0.06—0.12 mm. thick. Megaclone system in the network irregular. Single-
oxeas or bundles of them occur occasionally in postica.

Numerous microscleres of different size such as, microstrongyles,
microamphioxeas covered with very fine spines, microrhabds, sterrasters:
(Sp. 11/620) and very numerous sphaerrasters to 0.09 mm. in diameter
with ray terminations protruding over the surface, have been washed
out of the specimens, preserved in marl.

Variation. — Specimens of H. plana from Poland vary in size, thickness
of individuals and width of pores. Two fundamental types which, as
a result of different body thickness differ in aspect may be separated.



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 95

The first type (Pl. XIX, Fig. 3) is represented by individuals 36—80 mm.
high with a 15—32 mm. thickness, the second (Pl. XIX, Fig. 1) — by
flatter specimens, 55—80 mm. high and only 8—20 mm. thick.

Comparison. — Specimens of this species from Hanover described
by Schrammen (1912) approach flat forms from Poland, differing from
them only in smaller ostia whose size, in the specimens from Hanover,
amounts to 0.5 mm. and, in Polish ones, to 0.6—0.75 mm.

Occurrence. — Poland: Skrajniwa and Zbyczyce, Lower Campanian;
Germany: Oberg and Misburg, Upper and Lower Campanian.

Homalodora pusilla Schrammen, 1910
(Pl. XVII, Figs. 3 a, b)

1910—1912. Homalodora pusilla Schrammen; A, Schrammen, Die Kieselspongien...,
p. 60, Pl. 17, Fig. 5.

Material. — One silicified specimen (Sp. 11/379).

Dimensions (in mm.):

| Diameter of
Height Max.
thickness stem | apex
Specimen Sp. 11/379 33 | 32 | 15 | 23 x 13

Description. — Macelike sponge, gradually extending from the solid
stem. Apex truncated, slightly concave, densely covered with oval postica
1.0—1.5 mm. in diameter. Ostia 0.75 mm. wide, visible in the lower
part. Diameters of aporhyses, visible in transverse section through the
stem, reach 0.75—1.0 mm.

Comparison. — The investigated specimen differs from the represen-
tatives of H. ficus Schrammen, to which it is most similar, in a smaller
height of the apical section and in a less bulgy outline of the upper part
of the body. In addition, this specimen has a slightly concave apical surf-
ace. It is similar to the specimen of H. pusilla, figured by Schrammen,
although it differs from it in a smaller height and thickness.

Occurrence. — Poland: Skrajniwa, Lower Campanian; Germany:
Oberg, Lower Campanian.

Homalodora ficus Schrammen, 1910
(Pl. XX, Figs. 2 a, b)

1933. Doryderma (Homalodora) ficus Schrammen; F. Bieda, Gabki.., p. 13, Pl 1,
Figs. 1—2 (here earlier synonymy).

Material. — Four silicified specimens with a poorly preserved skele-
ton.
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Dimensions (in mm.):

Height Max Thickaess | Diameter

thickness of apex of stem
Smallest specimen (Sp. II/390A) 33 32 23 X 13 15
Medium specimen (Sp. 11/390) 40 40 x 30 — —_
Largest specimen (Sp. 11/629) 70 40 % 30 40 X 15 20

Description. — Pyriform sponge, lower pole conical or terminating in
a thick stem; upper pole rounded with a flattened apex. In the upper
part, beginning with the thickest place, few, tortuous, not very long
superficial furrows are visible. Ostia, 0.6—1.0 mm. in diameter, equal in
size and uniformly distributed, From 15 to 22 ostia may be counted, in
different specimens, on an area of 1 sq. cm. Postica, grouped on the apex,
are 1.0—1.5 mm, in diameter. Number of postica, in particular specimens,
variable.

Parenchymal network fairly loose, consisting of megaclones, ca.
1.0 mm. long and 0.09 mm. thick, slightly arcuate. Network meshes
formless, their size variable depending on the arrangement of spicules.
Megaclone system in the network irregular. Four to five elongated me-
gaclones, with epirhabds pointing towards the pore lumen, are situated
around the individualized ostia. The epirhabd outline near the ostium
variable, slightly undulating. Near the stem (Sp. 11/629), epirhabds of
megaclones are elongated in conformity with the sponge height. The ge-
neral plan of the network structure similar to that in H. plana Schram-
men.

Comparison. — H. ficus differs from H. plana and H. ramosa in its
bulgy shape and somewhat wider postica. This species is most similar to
H. pusilla Schrammen from which it differs in the shape of the upper
part. As compared with the specimens of H. ficus from North-western
Germany, Polish specimens are more solid.

Occurrence. — Poland: Skrajniwa, Lower Campanian; Germany: Lo-
wer and Upper Campanian.

Homalodora skrainivensis n.sp.
(Pl. XVIII, Figs. 1a, b, Text-fig. 29)

Holotypus: Pl. XVIII, Figs. 1a,b (Z. Pal. UL Sp. 11/384).

Stratum typicum: Lower Campanian, marl facies.

Locus typicus: Skrajniwa near Koniecpol.

Derivatio nominis: skrainivensis — after locality of occurrence, Skrajniwa.

Diagnosis. — Homalodora consisting of short, bulbous branches with
conical prominences on the upper surface. Stem short, conical. Aporhys-
es forming bundles. Postica grouped on apexes of prominences. Mega-
clones smaller than in H. ramosa (Mantell).
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Materigl. — Six silicified specimens with well-preserved shape and
structure, Skeleton fragments visible on the surface.

Dimensions (in mm.):

| i . .
Heizht | Thickness Thickness Diameter
i of branches| of stem
Smaller specimen (Sp. 11/385) 50 85 30 8
Larger specimen (Sp. 11/384) ca. 80 85 45 18

Description. — Tripartite sponge with bulbous, irregular branches
which are also tripartite. Lower pole makes up a conical stem. Branches
are not fully individualized but concrescent by their internal walls. Ex-
ternal wall flat, covered with ostia, ca. 0.75 mm. in diameter, which are
loosely scattered all over its surface. Upper side of each branch uneven,
conically convex or humped. Postica, 1.0—1.35 mm. in diameter, situat-
ed cn flattened prominences, form oval groups, 8—10 mm. distant from

Fig. 29. — Homalodora skrainivensis n.sp. Lower Campanian, Skrajniwa; a mega-
clones from the outer surface of the sponge, b dermal orthodichotriaenes (Z. Pal. UL
Sp. 11/385); X 20.

each other. It may be concluded from the distribution of postica that,
following the deflection of branches from the main stem, aporhyses form-
ed arcuate bundles bent outwards. In the stem, postica are ca. 1.0 mm.
in diameter (specimen Sp. 11/384).

Dermal skeleton, preserved in fragments on the upper surface, cons-
ists of ortodichotriaenes with cladomes different in span. Dichotriaene
clads are to 0.3 mm. long.

Parenchymal skeleton contains megaclones somewhat smaller than
those in other species of this genus; they are provided with 4—8 clones
which, sometimes, ramify. Around clones, megaclones are, here and
there, arranged in strands. Megaclone length varies from 0.6 to 0.75 mm.
(specimen Sp. 11/385). Few sphaerrasters, almost uniform in size, 0.06 mm.
in diameter, have been washed out.

7 Acta Palaeontologica nr 1/66
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Comparison. — H. skrainivensis m.sp. approaches H. tuberosa. In
H. tuberosa, branches growing up vertically, are macelike in shape and
have oblong ribs round about, while, in H. skrainivensis, they are shaped
like bulbous, arcuate buds sharp-edged in outline. In H. tuberosa, apor-
hyses are grouped in the central part of the sponge and, in H. skraini-
vensis, they form bundles.

Occurrence. — Poland: Skrajniwa, Lower Campanian marl.

Homalodora polonica n.sp.
(Pl. XVI, Figs. 1 a—c, 2; Text-fig. 30)

Holotypus: Pl. XVI, Figs. 1 a—c (Z. Pal. UL Sp. 1I/743).

Stratum typicum: Lower Campanian,

Locus typicus: Pniaki, hamlet quarry.

Derivatio nominis: polonica — after the country where it was first identified.

Diagnosis. — Macelike sponge, single or consisting of a few lobes,
each macelike in outline. In both the lower and upper part, ostia are dif-
ferent in size. Aporhyses are arranged in bundles.

Material. — Seven specimens from marls. Skeleton partially prepared.

Dimensions (in mm.):

Height Max. Diameter
thickness of stem
Smallest specimen (Sp. 11/732) 60 | 25 3—4
Medium specimen (Sp. 11/743) 0 | ca 35 8
Largest specimen (Sp. I1/1475) ca. 80 ‘ 40 12

Description. — Single Homalodora, not very high, forming groups and
not branching. Shape macelike, beginning with a conical stem, gradual-
ly extending upwards. Apex mildly rounded, in the middle flat, densely co-

(=3

Fig. 30. — Homalodora polonica n.sp. Lower Campanian, Pniaki; a parenchymal
network around ostium, b isolated megaclones, ¢ amphioxeas (Z. Pal. UL Sp.
11/743); X 25.
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vered with postica. The pore diameter the smallest among representativ-
es of Homalodora. Outer surface flat. Ostia variable in size, uniformly
distributed, near the stem, 0.3—0.45 mm. in diameter, while in the upper
part — 0.5—0.6 mm. Aporhyses tubular, more loosely arranged in the
stem than on the apex; concluding from the arrangement of postica, they
form dense bundles. Postica varying in diameter from 0.5 to 0.9 mm.

Parenchymal skeleton compact, consisting of small, slightly twisted,
megaclones. Megaclones, adjoining ostia, are elongated (to 1.2 mm.),
while those, situated between the pores in the network, are shorter and
more convex. Very thin protriaenes and oxeas, varying in length, occur
in postica on the apex. Several types of microscleres have been washed
out from four specimens. These are: numerous microamphioxeas (ca.
0.024 mm. long), microstrongyles (0.012 mm.), still more abundant sphaer-
rasters with protruding end of rays and varying in diametfer from 0.03
to 0.15 mm., occasionally met with elliptical sterrasters, 0.021 mm. in
diameter and with a rough surface, as well as smooth, bean-shaped
rhaxes.

Variations. — One of the specimen consists of two branches which
allows one to assume that H. polonica represents sponges, forming groups
of branches. Three other specimens (Sp. II/743, 744, 1121) display
a growth variation, progressing from a single macelike form to that con-
sisting of branches, connected close to the stem.

Comparison. — H. polonica n.sp. primarily differs from all other
known species of this genus in a different (macelike) shape. Like H. ra-
mosa and H. plana, the new species has ostia which are different in the
lower and in the upper part and its megaclones are most similar to those
of H. ramosa, except for their epirhabd which is less bent.

Occurrence. — Poland: Pniaki, Lower Campanian.,

Homalodora breviramosa n.sp.
(Pl. XX, Fig. 1)

Holotypus: Pl. XX, Fig. 1 (Z. Pal. UL Sp. 11/1114).

Stratum typicum: Lower Campanian, marly facies,

Locus typicus: Pniaki, hamlet quarry.

Derivatio nominis: breviramose — Lat. ramosus = branchy, brevis = short, aft-
er the shape of branches.

Diagnosis. — Homalodora consisting of short, cylindrical, thick branch-
es, irregularly grouped and with flatly truncated apexes; ostia oval, va-
riable in size; megaclones with spadelike, strongly elongated zygomes.

Material. — Two silicified specimens with well-preserved shape and,
in one of them, also skeleton.

T*
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Dimensions (in mm.):

i
Height | Thickness Number Length Thickness
of branches| of branch | of branch
Specimen (Sp. 11/1114) 55 | 40 7 12 23 % 9
Specimen (Sp. I1/1547) 65 23 3 22 25 X 8

Description. — Sponges consisting of short, cylindrical, sometimes,
bilaterally flattened branches uniform in length, ramifying -from a thick
stem. Number of branches variable; their apexes are flat, densely covered
with postica 1.2 mm. in diameter; ostia varying in size, oval, 0.6—0.9 mm.
in diameter, more densely grouped within the limits of the stem than on
branches. Concluding from the arrangement of postica, visible in the
cross section through the stem, aporhyses were tubular and ran vertically.

Parenchymal skeleton forms a not very dense network, consisting of
fairly wvariable megaclones with 3—4 clones and spadelike, strongly
elongated zygoses. On the outer surface, megaclones are 1.5 mm. long.
Amphioxeas, variable in length, ¢ccur as comitalia and pleuralia(?).
Single ortodichotriaenes with their rhabdome directed outwards, as well
as microxeas may be observed in the meshes of the network.

Comparison. — H, breviramosa n.sp. differs from the species of the
genus Homalodora, described in the present paper, in the shape and ir-
regular grouping of branches, in a different, oval, outline of ostia, as
well as in the presence of pleuralia. It is most similar to H. ramosa (Man-
tell), primarily in the manner of ramification, in a considerably smaller
length of branches and in a larger diameter of ostia.

Occurrence. — Poland: Skrajniwa and Pniaki, Lower Campanian.

Family Pleromidae Sollas, 1888
Genus Propleroma Moret, 1925
(Type species: Propleroma regnardi Moret, 1925)
Propleroma campanica n.sp.
(Pl. XX, Figs. 3, Text-fig. 31)

Holotypus: Pl. XX, Fig. 3 (Z. Pal. UL Sp. 11/899).

Stratum typicum: Lower Campanian, clayey marl facies.
Locus typicus: Zbyczyce near Lelow.

Derivatio nominis: campanica — after the Campanian stage.

Diagnosis. — Bushy Propleroma, consisting of fine branches, concres-
cent along their walls. Pores invisible, water canals not very distinect.
Dermal dichotriaenes arranged by ones.

Material. — Two silicified specimens without basal parts but with
a well-preserved shape and skeleton.

Description. — Bushy sponges, consisting of branches, concrescent
aleng their walls in which neither the skeleton, nor water system are
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demarcated. Length of investigated branches amounts to ca. 30 mm. and
their thickness varies, maximum being 10X7 mm.; fine apexes are
sharply pointed; surface flat, pores invisible. Water system not very
distinct. A centrally situated bundle of exhalant canals, 1 mm. in dia-
meter, is visible in transverse section; inhalant canals short, perpendi-
cular to the surface.

Fig. 31. — Propleroma campanica n.sp., Lower Campanian, Zbyczyce; a isolated
parenchymal megaclones, b megaclones from the network on the outer surface,
¢ amphioxeas variable in length, d dermal dichotriaenes (Z. Pal. UL Sp. 11/899); X 20,

Dermal skeleton preserved only in the form of dichotriaenes with
a cladome span, varying from 0.12 to 0.5 mm., producing no compact
cortical skeleton but separately arranged in layers. Maybe, these were
pleuralia.

Parenchymal skeleton consisting of megaclones with epirhabds most-
1y elongated, more or less arcuate, smooth, varying in length from 1.2 to
2.0 mm. and in thickness from 0.03 to 0.12 mm., with clones relatively
short and variable in length, sometimes, split and distributed on the
inside of the epirhabd; number of clones varies from 2 to 4. On the outer
surface, megaclones are, sometimes, flattened; their epirhabd is short
and clones are situated near each other., Small amphioxeas, oxeas 2 mm.
long and ortodichotriaenes with long rhabdomes are pinned in the meshes
of the network. Here and there, the network is condensed and embryonal
megaclones, differing only in smaller dimensions and smaller number
of their clones, occur in it; they have the form of a small rod with one
offshoot which makes up a rudimentary clone. Microxeas and occasional-
ly, elliptical sterrasters, to 0.21 mm. in diameter, have been washed out
from the network close to the surface.

Comparison. — Propleroma campanica n.sp. differs from P. regnardi
Moret from France in the lack of pores, in more solid desmas and in the
lack of distinctly individualized aporhyses. P. campanica n.sp. have derm-
al spicules and comitalia whose presence in P. regnardi has not been
mentioned by Moret. Desmas of P. campanica n.sp. are more similar to
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those of the Recent species Pleroma turbinatus Sollas (Moret, 1925,
p. 119) of Fiji Islands,

Occurrence. — Poland: Zbyczyce, Lower Campanian.

Family Heterostiniidae Schrammen, 1924
Genus Heterostinia Zittel, 1878
(Type species: Polypothecia obliqua Bennett, 1831)
Heterostinia obliqua (Bennett, 1831)
(Pl. XXI, Figs. 3 a, b; Text-fig. 32)

1831. Polypothecia obliqua Bennett; W. Bennett, Catalogue..., Pl. 8, Fig. 1 (fide
F. Bieda, 1933).

1962. Heterostinia obliqua (Bennett); L. Lagneau-Hérenger, Contribution..., p. 161,
Text-Pl. 25, Fig. 2.

Material. — Eight almost complete specimens and 37 fragments with
a well-visible skeleton.

Dimensions (in mm.):

| . .
Height | Thickness Diameter Thickness
i of stem of wall
Specimen Sp. 11/14 90 40 9 6
Specimen Sp. 11/1382 110 } 70 10 8

Description. — Sponge considerably variable in shape: bowllike, fun-
nellike, sometimes, rolled like a leaf, asymmetrical, provided with a stem
or a few processes. Wall margins rounded, surface smooth; pores, usual-

o\

Fig. 32. — Heterostinia obliqua (Benett), Lower Campanian, Zbyczyce; a arrange-
ment of megaclones in the parenchymal network, b megaclones isolated from the
outer surface, ¢ embryonal? desmas, occasionally occurring near parenchymal
megaclones, d dermal orthodichotriaenes, e oxeas (Z. Pal. UL Sp. 11/885); X 22.
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ly, not individualized; not very distinct, tortuous, small canals, some-
what more distinctly individualized only in the stem, run in the walls.

Dermal skeleton is represented only by few large ortodichotriaenes
pinned in by ones. They are more numerous on the outer than inner side
(Sp. 11/402, 422 and 883); they also occur on the stem. Cladome span va-
riable but more than 0.6 mm.

Parenchymal skeleton consists of large, thick megaclones with a va-
riable number of clones, different in length and degree of convexity.
The three-ray megaclones are predominating but the 2-clone, arcuate and,
less frequently, many-clone ones, elongated and vermiculate in shape,
may also be met with. The length of megaclones varies from 1.0 to
1.85 mm. and thickness — from 0.12 to 1.135 mm. The external side of
the epirhabd is fine-grained. The skeletal network is not identical on
both sides: on the external side, it is denser, consisting of shorter and
less solid megaclones; on the internal side, it is looser and consisting of
large and solid megaciones. Flattened, much smaller and ramified ele-
ments occur around megaclones, arranged by ones or in groups. Amphio-
xeas, variable in length (to 2.0 mm.) occur as comitalia. Microstrongyles
and microamphioxeas have been washed out from the outer surface of
one specimen (Sp. 11/420), while a few euasters, variable in size — from
the sediment, filling the spaces between megaclones (specimen Sp. II/
/1382).

Comparison. — According to Schrammen (1910), in the specimens of
this species, described from Spain and from other West-European count-
ries, ostia have a diameter, varying from 0.3 to 0.5 mm. and, according
to Lagneau-Hérenger (1912), amounting to 0.5 mm. In one of my better
preserved specimens (Sp. II/887), the prosopyles have a diameter of
0.75 mm. In flat specimens from Poland, megaclones are fairly variable,
smooth and their clones are longer than those in funnellike specimens.
Similar megaclones have been observed by Nestler (1961) in flat form
from Riigen Island. The presence of the oxyaster type microscleres and
euasters, 30—40 u in size, has also been stated by this author in H. obli-
qua.

Occurrence. — Poland: Bonarka, Zbyczyce, Pniaki, Skrajniwa — Low-
er Campanian marl; Germany: Oberg and Misburg, Lower and Upper
Campanian; France: Cenomanian, Santonian and Senonian of Saint-Cyr,
Mont Richard, Gorbio and Paris Basin; Spain: Aptian and Cenomanian;
England: Flamborough and Warminster, Upper Chalk.

Heterostinia conica (Schrammen, 1901)
(Pl. XX1V, Figs. 2 a—b; Text-fig. 33)

1901. Astroderma conica Schrammen; A. Schrammen, Neue Kieselschwimme...,
p. 14, PlL. 1, Fig. 9.
Material. — Two specimens with a preserved shape and skeleton.
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Dimensions (in mm.):
Height | Thickness
Specimen Sp. 11/1388 over 60 | ca 50

Description. — Sponge cylindrical-macelike in shape; lower pole dest-
royed, upper — rounded. Ostia oval, 0.8—1.2 mm. in diameter, distribut-
ed fairly uniformly all over the surface, 2—4 mm. distant from each
other. Central cavity lacking. Canals indistinct, poorly individualized
from the network. No canals are visible in longitudinal section; it is only
in the axial part that a vertical system of desmas is visible; between
them, there are small, elongated exhalant cavities, different in size and
outline,

Dermal skeleton not preserved. A few dermal ortodichotriaenes, pin-
ned in the network, as well as few, solid profriaenes with a long rhab-
dome, found in the residue, have only been recorded.

Fig. 33. — Heterostinia conica (Schrammen), Lower Campanian, Zbyczyce; a isolated
parenchymal megaclones, b dermal dichotriaenes, ¢ oxeas (comitalia) (Z. Pal UL
Sp. 11/1399); X 23.

Parenchymal skeleton compact, with formless network meshes, con-
sists of relatively short and solid arcuate megaclones, similar to those in
H. obliqua. Clone ends strongly concave and fairly wide. Megaclone
epirhabd, on the external side, fine-grained. Megaclone length equalling
1.2 mm., arc chord 0.75 mm. and thickness ca. 0.185 mm. Many micro-
xeas 0.15—0.18 mm. long and amphioxeas about 1 mm. long may be ob-
served in the network meshes.

Comparison. — The specimens of H. conica differ from amblyproct
species (as H. obliqua, H. immanis and H. depressa) in their elongated,
cylindrical form without the central cavity. In the specimens of H. conica
from Germany, described by Schrammen (1901) as Astroderma conica,
pores are smaller than those in Polish specimens, The morphology of the
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network and of the water system of the specimens investigated is cha-
racteristic of the genus Heterostinia and, therefore, Astroderma conica
Schrammen is referred, in the present paper, to the genus Heterostinia.

Occurrence.— Poland: Zbyczyce, Lower '‘Campanian, clayey marl
facies; Germany: Oberg, Bel. mucronata zone.

Heterostinia phytoniformis n.sp.
(Pl. XXI, Fig. 4, Pl. XXIV, Figs. 3 a—b; Text-fig. 34)

Holotypus: Pl. XXI, Fig. 4 (Z. Pal. UL Sp. II/No. 590).

Stratum typicum: Lower Campanian.

Locus typicus: Skrajniwa and Zbyczyce.

Derivatio nominis: phytoniformis — Lat. phytum = plant, forma = shape, after
a plantlike shape.

Diagnosis. — Single Heterostinia, solid, elongated, not very wide,
slightly bent; walls thick, pores indistinct. Megaclones like those in
H. immanis,

Material. — Thirteen incomplete, silicified specimens, making up
a lower or upper part of sponges. Skeletal network distinctly visible.

Dimensions (in mm.):

Height | Width
Specimen Sp. I1I1/590 110 | 40 X 25

Description. — Single sponge, irregular in shape, clublike, longitudin-
ally concave, considerably larger in height than in width, falciform or
reniform in transverse section. Walls variable in thickness with different
aspects; margins more or less rounded, depending on the manner of
inflection. Upper pole either flat, or pointed (specimens Sp. II/591, 592),

Fig. 34. — Heterostinia phytoniformis n,sp., Lower Campanian, Skrajniwa; a mega-

clones from the network on the outer surface, a; parenchymal megaclones, b dermal

orthodichotriaenes, ¢ small spicular elements in the parenchymal network (Z. Pal.
UL Sp. 11/849, 1418); X 23.
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lower — not individualized, forms only a slightly extended base. Ex-
ternal side smooth or with longitudinal furrows and small rollers. In-
halant canal system radial, epirhyses straight, tubular, slightly narrowing
to the inside, to 10 mm. long. Their diameter, near the surface, amounts
to 0.5 mm. Aporhyses do not run continuously; below the cortex, they are
tortuous and, near the concave surface, more condensed. In the upper
part of the sponge, some of them reach 2—3 mm. in width. Postica
distinctly visible on the apex, 0.6—0.75 mm. in diameter.

Dermal skeleton, varying in thickness, consists of dichotriaenes with
0.15—0.6 mm. wide cladome and with a long rhabdome. In some specim-
ens, clones are somewhat pointing forwards. Dichotriaenes pinned per-
pendicularly, by ones or, obliquely, in layers, On the surface of the
concave wall, the majority of dichotriaenes protrude over the surface of
the sponge.

Parenchymal skeleton, in particular specimens, not very uniform,
varies in density and size of meshes. Megaclone thickness variable. In
specimens with a rollerlike swelling, resembling a concrescent branch,
megaclones are thin (0.09—0.1 mm.), while in bent, reniform specimens,
they are thick (0.12—0.18 mm.). Megaclone length is variable and reaches
0.3 mm. In some places, flat, rhizoidal elements 0.2-—0.3 mm. long and
with very thin processes, occur on the surface. The prepared microscler-
es ‘represént a few types as, microamphioxeas ca. 0.012—0.027 mm. long,
microstrongyles, occasional microstyles and sterrasters variable in dia-
meter, as well as a single oxyaster.

Comparison. — A similar general morphology and structure of the
skeleton testifies to the appurtenance of the investigated species to the
genus Heterostinia Zittel. However, the fundamental type of megaclones
in H. phytoniformis n.sp. is different than the megaclones in H. obligqua.
The megaclones of the species, described here, are solid and frequently
have a greater number of clones only near the surface, whereas, inside
the network, they display the similarity to the megaclones of H. im-
manis Schrammen (1910, Pl. 2, Text-fig. 2). The manner of the arrange-
ment of megaclones in the network approaches that in H. obliqua. The
investigated species differs from others of this genus in the elongated
shape, thickness of walls and lack of individualized pores.

Occurrence. — Poland: Skrajniwa and Zbyczyce, Lower Campanian.

Superfamily Dicranocladina Schrammen, 1937 (= Corallistidae Sollas)
Family Acrochordoniidae Schrammen, 1901

Genus Acrochordonia Schrammen, 1901
(Type species: Acrochordonia ramosa Schrammen, 1901)
Acrochordonia cf. ramosa Schrammen, 1901

Material. — One complete, fairly well-preserved specimen; dermal
skeleton, visible in fragments, was subject to strong silicification.
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Dimensions (in mm.);

Length Diameter Thickness Heizht ’ Thickness
of apex of branching | of branch ) of branch
Specimen Sp. II/1461 30 | 19 | 25 1| a2

Description. — Sponge, triangular in longitudinal section, consisting
of two concrescent individuals whose apexes are rounded. A common
lower pole is short and blunt. Outer surface even, slightly porous. Water
canal system indistinct; camals short, tortuous and running irregularly.
Central cavity lacking. Ostia, 0.06 mm. in diameter, are loosely and non-
-uniformly distributed; on the inner side of the individuals, they are
more condensed.

Dermal skeleton probably covered the entire surface but, now, is
preserved only in fragments; it forms a dependent cortex which was
transformed during the ‘fossilization. Fine, dermal ortodichotriaenes
with a cladome measuring 0.15 mm. are visible.

Parenchymal skeleton, dense and compact, consisting of mammilli-
form tetramyrmeclones with clones ca. 0.2 mm. long; apical ray trans-
formed into a tubercle; dicranoclones derivatives of tetramyrmeclones
are also recorded; the arrangement of lumps on desmas is variable, some-
times, ringlike and, if such is the case, lumps form 3—4 swellings, situ-
ated near each other; lump diameter fluctuates from 0.03 to 0.05 mm.,
the largest omes being situated on the outer side of the central part of
desma where they also occur in the largest number. Zygomes are forked
in a hooklike manner. h

Comparison. — Comparing with A. ramosa from Hanover and from
France, Polish specimens are smaller. According to Schrammen (1910),
German specimens were 15-40 mm. thick and French ones, as described
by Moret (1925), are 40 mm. high and 15 mm. in diameter. The morpho-
logy of the basal part of the specimen investigated approaches that in
A. ramosa, figured by Schrammen (1910, Pl. IV, Fig. 6). The upper part
of German specimens is bulbous, and of Polish — cylindrical. They also
differ in the number of processes, but are similar in the microstructures
of tefraclones. In German specimens, lumps are irregularly scattered
and do not form ringlike groups. In addition, Polish specimens differ
in not having the central cavity. Like in specimens from Saint-Cyr, de-
scribed by Moret, their ostia are distributed on one only side of a branch.

Occurrence. — Poland: Zbyczyce, Lower Campanian clayey marl;
France: Saint-Cyr, Santonian; Germany: Oberg, Lower Campanian.

Acrochordonia bifurcate n.sp.
(Pl. XX, Figs. 45, Text-fig. 35)

Holotypus: Pl. XX, Figs. 4—5 (Z. Pal. UL Sp. II/1457). -
Stratum typicum: Lower Campanian.
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Locus typicus: Zbyczyce, hamlet quarry.
Derivatio nominis: bifurcata — Lat. bifurcatus = bifurcate, after a dichotomous
division of branches.

Material. — Six branches without basal parts, of this number, three
calcified and three silicified; parenchymal skeleton distinctly visible;
cortical skeleton destroyed to a considerable extent. Canals are not in-
dividualized.

Diagnosis. — A bushy Acrochordonia with branches, dichotomously
divided. Ostia and inhalant pores not individualized, postica, on the
branch apex, not very distinct. Water canals narrower than the meshes
of the skeletal network.

Dimensions (in mm.):

Height Diameter
of branch | of branches
Smallest specimen (Sp. 11/1458) 40 12-15
Largest specimen (Sp. 11/1457) 50 12

Description. — Cylindrical branches, dichotomously divided; branch
apexes rounded; surface even with slightly marked transverse contrac-
tions; exhalant pores visible only on apexes. Small postica are visible
in young branches and only a slight depression —on longer branches.
Only single canals preserved; they are shorter and narrower than the:
network meshes,

rig. 35. — Acrochordonia bifurcata n.sp.,, Lower Campanian, Zbyczyce, a paren-
chymal dicranoclones, a, tetramyrmeclones, b dermal dichotriaenes, ¢ oxeas
(comitalia) (Z. Pal. UL Sp. 1I/1458); X 35.

Parenchymal skeleton compact, consisting of fairly solid tetramyrme-
clones; actines of some desmas dichotomously divided; length and thick-
aess of clones variable, External side of desmas covered with lumps va-
riable in height and width. Sometimes, these lumps form a compact bulk
or, some of them, are individualized. Internal side of desmas smooth,
apical clone is either reduced and replaced by a bundle of lumps, or
shortened and bristled up with fine lumps. Desmas are arranged in the
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network fairly regularly in a tierlike manner and include lower situated
spicules around apical lumps, thus forming a fairly dense network with
meshes, varying in size. In addition to tetramyrmeclones, there are di-
cranoclones, oxeas varying in thickness and length from 0.1 to 0.75 mm.,
as well as very fine dichotriaenes with their cladome pointed outwards
and pinned in the parenchymal network. Thick, solid amphioxeas, pro-
bably of a strange origin, are scattered on the surface, while other ones,
very thin, corresponding to comitalia are pinned in the metwork in the
form of bundles. Preserved fine dichotriaenes belong to desmal spicules.
There are also numerous microxeas with sharply pointed end and
0.018 mm. long.

Comparison. — The new species is most similar to A. ramosa Schram-
men, both in shape and character of desmas and differs from it in
a distinctly displayed tendency to a dichotomous division of branches
and in their dimensions. In A. ramosa, branches are 15—40 mm. in dia-
meter, while in A. bifurcate n.sp. — 10—15 mm. in the thickest place.
Another difference consists in the size and arrangement of pores. In
A. ramosa, pores are grouped in depressions on the internal side of bran-
ches which is not observed in A. bifurcata n.sp. Besides, the new species
is similar to Pholidocladia dichotoma, its cortex containing discotriaenes,
and parenchymal skeleton has small tetraclones with a ringlike swelling
close to the desma center.

Occurrence. — Poland: Zbyczyce, Lower Campanian.

Acrochordonia regularis n.sp.
(Pl. XX, Fig. 6, Text-fig. 36)

Holotypus: Pl. XX, Fig. 6 (Z. Pal. UL Sp. 11/131).

Stratum typicum: Campanian, marly facies.

Locus typicus: Pniaki and Miechéw.

Derivatio nominis: regularis — after a regular shape of an individual.

Material. — Three well-preserved specimens, one of them complete,
except for a lacking stem.

Diagnosis. — Acrochordonia with a very regular macelike shape,
without the central cavity; exhalant system consisting of numerous, ir-
regular cavities; canals short; tetraclones coarse-lumped and modified
into tripods and dicranoclones; dermal dichotriaenes with a cladome span
of 0.5 mm.

Description. — Regular, macelike sponge with mildly rounded apex,
narrowing downwards and passing into a stem. Surface even, after de-
struction of cortex, densely covered with fine, irregular inhalant pores,
0.45—0.75 mm. in diameter, distributed between tetraclones. Prosoduses
irregular, almost perpendicular to the surface, short, with diameter,
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equalling that of pores. Central cavity lacking. Exhalant cavities varying
in size from 3 to 7 mm. Exhalant canals invisible in the part extended in
a macelike manner, in the stem, they are tubular in shape and ca.
0.5 mim. in diameter. Few postica, ca. 2 mm. in diameter, are situated on
the apex.

Dermal skeleton contains large ortodichotriaenes, preserved only
around a supposed bud and on the stem. Clad length amounts to 0.2—
0.3 mm., thickness — to 0.03—0.045 mm. and cladome span — to 0.5 mm.
Numerous oxeas 0.1-ca. 0.5 mm. long are scattered all over the surface.

Fig. 36.— Acrochordonia regularis n.sp., Lower Campanian, Pniaki. Schematic

drawings: a dicranoclones, b zygose, b; manner of connecting desmas, ¢ tetra-

myrmeclones, vertical view, d dermal orthodichotriaenes, ¢ comitalia-oxeas, f mor-
phology of lumps on desmas (Z. Pal. UL Sp. II/131); X 25.

Parenchymal skeleton compact, consisting of very densely arranged
tetramyrmeclones, closely adhering to each other. Lumps varying in size,
are hemispherical in shape and there are 5—6 of them near the apical
ray. In the outer part of the body, clones are disposed at an acute angle,
while, inside, at an obtuse angle and tetraclones are low. On the late-
ral surface of some clones, tubercles are arranged in one or several
elongated rows. Zygomes are hooklike or lumpy. Lumps on zygomes are
finer and irregularly scattered, Derivative desmas are of the tripod and
dicranoclone type. Microscleres of the microxea and microstrongyle
type, as well as single sterrasters 0.06—0.21 mm. in diameter have been
prepared out of the specimen No. 780.

Comparison. — A, regularis n.sp. differs from the representatives of
the genus Acrochordonia, described from France and Germany by
Schrammen (1910), Moret (1925) and Defretin-Lefranc (1958), in a very
regular shape of the body. It is most similar to A. ramosa Schrammen
which forms groups of cylindrical or macelike individuals with proces-
ses. Besides the shape, it differs from A. ramosa in different morphology
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of its exhalant system, devoid of paragaster. In A. regularis, the widest
postica, ca. 2 mm. in diameter, are grouped on the apex and the smal-
lest prosopyles, 0.45—0.75 mm. in diameter, are scattered all over the
surface, while, in A, ramosa, ostia are irregular, small and postica, 1 mm.
in diameter, are grouped in depressions, situated on the inner side of
the branches. On the other hand, A. regularis m.sp. differs from A. auri-
cula Schrammen which is earlike in shape, in the lack of the central ca-
vity and in considerably larger postica. A. coilorhopalota Defretin-Le-
franc has a large central cavity with osculum, situated below the apex
and inhalant pores small and densely arranged. Dermal dichotriaenes in
the latter species have a cladome 0.2 mm. in span, while those in A. re-
gularis n.sp. — 0.6 mm.

Occurrence. — Poland: Miechéw, Upper Campanian, Pniaki, Lower
Campanian.

Family Pachynionidae Zittel, 1878
Genus Pachynion Zittel, 1878

(Type species: Jerea scripta Roemer, 1864)
Pachynion scriptum (Roemer, 1864)
(Pl. XXI1I, Figs. 6 a—b; Text-fig. 37)

1864. Jerea scripta Roemer; A, F. Roemer, Die Spongitarien..., p. 34, Pl, 13, Fig. 1.

1933. Pachynion scriptum (Roemer);F. Bieda, Gabki..., pp. 12—13.

1962. Pachynion scriptum (Roemer); L. Lagneau-Hérenger, Contribution..., p. 166,
Text-Pl. 26, Fig, 3.

Material. — Nine almost complete, well-preserved specimens, without
the stem, Cortex and dermal spicules have been destroyed during et-
ching, dichotriaenes remained only at the stem of one specimen.

Dimensions (in mm.):

Diameter of

Height ! Thickness

apex stem -
Smallest specimen (Sp. 11/1584) 35 18 15 14
Medium specimen (Sp. 11/1593) 60 21 ca. 15 15
Largest specimen (Sp. 11/1614) 100 33 38 X 25 20

Description. — Specimen, shaped like a narrow mace, slightly taper-
ing downwands with small transverse contractions. Upper pole flat; oscul-
um oval, 6 mm. in diameter, surrounded by 10—13 mm. thick falls. Cen-
tral cavity flattened, narrow, deep. Aporhyses tortuous, anastomosing
and irregularly arranged in walls. In the lower part of the sponge, ex-
halant system consists of canals and cavities. In the central part of the
body, aporhyses, 0.45—0.6 mm. in diameter, are tortuous and their sys-
tem is perpendicular to the outer wall and paragaster. In the apical part,
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near the osculum, aporhyses are elongated around the paragaster and,
running obliquely, reach its surface. Inhalant system almost invisible.
Prosopyles large, 0.75—1.2 mm. in diameter, irregularly scattered all
over the surface, are running to very fine, oval cavities, situated between
exhalant canals.

g

Fig. 37. Pachynion scriptum (Roemer), Lower Campanian, Pniaki; a parenchymal
dicranoclones, b parenchymal tetramyrmeclones, ¢ dermal dichotriaenes, d oxeas
(Z. Pal. UL Sp. 11/1593); X 25.

Dermal skeleton, preserved in the basal part, consists of flattened des-
mas and dermal dichotriaenes with a cladome span of 0.2 mm. There
are also rhizoidal, flat, cut out elements the traces of which are only
visible.

Parenchymal skeleton consists of dicranoclones with clones varying
in length from 0.1 to 0.5 mm. Small, globular lumps are loosely distribut-
ed on clones. Zygomes ramified in a clawlike manner. Desmas, connect-
ed by zygomes, sometimes, form ‘skeletal strands, distinctly wvisible
along canals. Parenchymal network dense and compact, with irregular
meshes. Single, small dichotriaenes and oxeas, as well as numerous mi-
croxeas (specimens Sp. II/1614 and 1593) are visible in the network.
Micrcamphioxeas 0.03—0.06 mm. long and, less frequently, sterrasters
with variable dimensions, have been etched out.

Comparison. — Specimens of P, scriptum from the vicinities of Wit-
kowice, described by Bieda (1933), differ from our specimens in the ar-
rangement of dicranoclones on the surface in short fibers. A similar arran-
gement is visible in the investigated specimens only within the range
of canals.

P. scriptum, numerously occurring in Germany, forms groups of more
than 7 branches, single individuals being very rarely met with. Speci-
mens, described by Schrammen (1910—1912), differ from our specimens
in poorly developed canals and invisible pores. Specimens from the Ap-
tian of Spain, described by Lagneau-Hérenger (1962) have a skeleton,
built of large dicranoclones in which lumps are well-preserved and
separated, as well as of megarhizoclones and small, dermal dichotriaenes,
like in specimens, coming from the vicinities of Witkowice. P. scriptum
from Germany forms groups, having common cortex but separate water
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systems. According to Schrammen, particular individuals in such colonies,
have their upper part distinctly separated.

P. scriptum resembles P. cylindricum Schrammen in the presence of
single individuals and in a slender, cylindrical, slightly bent shape but
differs in parenchymal desmas which, in P. cylindricum Schrammen
(1910, p. 68), are larger than in P. scriptum. P. familare (Roemer, 1864)
considerably differs from P. scriptum in the occurrence of individuals,
grouped in clusters and concrescent g0 that their paragaster forms a small
orifice.

Investigating the specimens of the genus Pachynion from the vici-
nities of Witkowice, Bieda considers the species P. scriptum and P. cy-
lindricum, described by Schramimen, to be phenotypical forms of the
species P. scriptum. The spicule measurements of both these species be-
ing unavailable, the supposition, mentioned above, can be neither con-
firmed, nor denied.

Occurrence. — Poland: Witkowice, Pniaki, Skrajniwa, Lower Cam-
panian; Spain: Aptian sediments; France: Senonian; Germany: in the
“Scaphiten Plidner” and “Cuvieri Pldner” horizons and in the Upper
and Lower Campanian.

Family Phrissospongidae Lagneau-Hérenger, 1962
Genus Phalangium Schrammen, 1910 (= Iouea Laubenfels, 1955)
(Type species: Phalangium cylindratum Schrammen, 1910)
Phalangium scytaliforme Schrammen, 1910
(Pl. XXIII, Figs. 5 a, b, Text-fig. 38)

1910—1912. Phalangium scytaliforme Schrammen; A, Schrammen, Die Kieselspon-
gien..,, p. 70, Pl 18, Fig. 1; Text-Pl. 3.

1925. Phalangium scytaliforme forma giganteum Moret; L. Moret, Contribution...,
p. 110, Text-fig. 38. -

Material. — Twenty specimens, in this number, 14 complete ones,
silicified and without the stem; spiculation distinctly visible in different
regions of the body.

Dimensions (in mm.):

Length Max. Width Width | Thickness
width | of apex | of base of wall
Smallest specimen (Sp. 11/727) 43 20 18 8 —
Medium specimen (Sp. I1/1209) 75 25 — 9 —
Largest specimen (Sp. 11/1423) 90 32 ca. 16 12 10

Description. — Sponge shaped like a formless cylinder tapering down-
wards; lower pole ferminating in a short stem which, sometimes, has
a globular base; surface uneven, with small processes varying in size;

8 Acta Palaeontologica nr 1/66
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central cavity narrow and deep, situated in the center; osculum 4 mm.
wide; canals narrower than the meshes of the skeletal network.

Dermal skeleton contains ortodichotriaenes with uneven cladomes;
clone length varies from 0.06 to 0.2 mm.

Fig. 38. — Phalangium scytaliforme Schrammen, Lower Campanian, Zbyczyce;

¢ arrangement of dicranoclones in the parenchymal network, b fragments of

parenchymal tetramyrmeclones, ¢ dermal ortodichotriaenes (Z. Pal. UL Sp. 11/1423);
X 25.

Parenchymal skeleton forms a dense, compact network, consisting of
dicranoclones, densely covered with fairly large, globular lumps,
distinctly individualized; apical ray, in the form of a small sphere,
protrudes over the outer surface among ortodichotriaenes. Dicranoclones
variable: regular and stocky, with a variable length and number of rays.
Very numerous microxeas, oxeas and, sometimes, protriaenes with a long
rhabdome, as well as dichotriaenes occur in the meshes of the network.

On the outer surface of one specimen (Pl. XVII, Fig. 5a), two buds,
adhering to the mother individual, occur near the apex. They have
a skeleton, consisting of fine discranoclones and of smooth, irregularly
elongated fibers. Ortodichotriaenes also occur on their surface. Globular
lumps on the dicranoclones of the bud are similar in shape and arrange-
ment to those in the mother individual.

Variation. — In P. scytaliforme, the ratio of the body width to height
is variable and, in this connection, sometimes, there occur either very
bulgy, or more cylindrical specimens, either with rounded, or flattened
apexes. Ostia have diameters varying from 0.45 to 0.75 mm. Likewise,
paragaster diameters varies between 2 and 10 mm. In one specimen
(Sp. 11/1421), the system of dicranoclones, in lateral walls, is radial, while,
near the apex and within the lower part, dicranocclones are pointed with
their apical tubercle upwards.

Comparison. — As compared with the specimens from France and
Germany, Polish specimens of Ph. scytaliforme are the smallest ones.
Desmas of our specimens are similar to dicranoclones, figured by
Schrammen (1910, Text-Pl. 3, Fig. 2). The greatest similarity occurs



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 115

between Ph. scytaliforme from Poland and Ph. cylindratum. Both these
species are similar in shape, size, morphology of the outer surface and
in the water system. According to Schrammen, they differ only “durch
gracileren Bau” and in the ratio of thickness to height. In Ph. cylindra-
tum, this index is expressed by the figures, /s to /¢:1, while, in Ph.
scytaliforme — 1/3: 1. Both these forms seem to represent only different
growth stages of the same species. Ph. scytaliforme is very similar to
Pachynion scriptum Roemer. The difference between them is shown in
a different development of lumps on desmas. In the genus Pachynion,
lumps are fine and loosely scattered, whereas, in Phalangium, globular,
large and similar to those in the representatives of the family Plintho-
sellidae of the Tetracladina.

Occurrence. — Poland: Skrajniwa, Podgaj, Zbyczyce, Lower Cam-
panian, lithological marl facies; Germany: Misburg, Upper Campanian,
France: vicinities of Nice, Emscherian,

Phalangium ramosum Moret, 1925
(Pl. XXII, Figs. 3—7)

1925. Phalangium ramosum Moret; L. Moret, Contribution..,, p. 109, Pl. 17, Fig. 1.

Material. — Eighty differently sized fragments of branches, mostly
silicified; spiculation distinctly visible.

Dimensions (in mm.):

Height l Thickness Thickness of the
| of apex basal part of branch
Smallest branch (Sp. 11/825) 30 4 3
Medium branch (Sp. 11/1606) 35 5 % 10 3
Largest branch (Sp. 11/1435) 55 15 8
Description. — Sponges ramified with cylindrical branches, variable

in thickness and length. Surface non-uniform, in some specimens, even,
in others, knotty with ringlike swellings; apical part, in the majority
of branches, rounded with a small concavity. An axial exhalant canal,
0.1—0.25 mm. in diameter, runs along the main stem; in thicker branches,
accessory, verticillate aporhyses are also visible. In thinner branches,
ostia and canals are invisible.

Dermal skeleton consists of ortodichotriaenes, districuted in layers.
These spicules are pinned in somewhat above the parenchymal network
and bound the subdermal cavities (specimen Sp. 11/820). Cladome span
amounts to 0.3 mm. and clad length in the largest ortodichotriaenes, —
to 0.15 mm.

Parenchymal skeleton consists of dicranoclones (specimen Sp. I1/813)
similar to those in Ph. scytaliforme and Ph, tubulifera. Fairly numerous

8*
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microamphioxeas, microstrongyles, 0.009—0.03 mm. long, rare tornes
0.03 and tylostyles 0.024 mm. long, as well as sterrasters 0.021 mm. in
diameter have been etched out of some specimens.

Comparison. — Ph. ramosum distinctly differs from other species of
the genus Phalangium primarily in its irregular development of processes,
variable in size, and in a different manner of ramification.

In its externals, this species is very similar to Thamnospongia glabra
(Hinde, 1883, p. 79) but is different in the internal structure. Both these
species may be easily confused with each other since they have dicho-
triaenes in the cortex and a lumpy parenchymal skeleton. In Ph. ramo-
sum, this skeleton consists of dicranoclones, whereas in Th. glabra —
of lumpy tetraclones. In Ph. ramosum, an axial exhalant canal runs along
the body and, in the Th. glabra branches, these canals, narrower than the
network meshes, are in practice, invisible.

Occurrence. — Poland: Skrajniwa, Zbyczyce and Podgaj, Lower
Campanian; France: very numerous at Saint-Cyr, Santonian.

Phalangium tubulifera Moret, 1925
(Pl. XXII, Fig. 8)
1925. Phalangium tubulifera Moret; L. Moret, Contribution..., p. 112.

Material. — Seven calcified specimens with the skeleton morphology
preserved.

Dimensions (in mm.):

Height Thickness Diameter
of base
Smaller specimen (Sp. 11/477) 30 15 8 X4
Larger specimen (Sp. 1I/1432) 70 15 8

Description. — Clublike sponge uniform in thickness. Upper part
slightly rounded. Surface even, with irregularly scattered ostia, 0.3 to
0.45 mm. in diameter. Central cavity lacking. Aporhyses not very
distinct; postica, 0.6—0.8 mm. wide, situated on the apex.

Dermal skeleton consisting of densely arranged ortodichotriaenes
ca. 0.6 mm. in span.

Parenchymal skeleton consisting of dicranoclones similar to those in
Ph. ramosum. Numerous microamphioxeas, variable in length, less
abundant microamphistrongyles, microstyles, a few of them of the toxa
type and 0.033 mm. long, as well as occasionally occurring sterrasters,
0.018 mm. in diameter, have been etched out of the specimen
No. Sp. 11/1430.

Comparison. — Polish specimens are smaller than French ones whose
height amounts to 80—90 mm. and thicknes: — to 30 mm. The lack of
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the central cavity and smaller dimensions differ the investigated species
from Ph. scytaliforme Schrammen.

Occurrence., — Poland: Pniaki and Zbyczyce, Lower Campanian;
France: Senonian of the vicinities of Nice.

Palaeontological Laboratory
of the L6édZ University
£.6dz, December 1964

REFERENCES

ALEKSANDROWICZ, S. 1954. Turon poludniowej czeSci Wyzyny Krakowskiej., —
Acta Geol, Pol., 4, 3, 361-380, Warszawa.

— 1960. Budowa geologiczna okolic Tyhca, Materialy do geologii obszaru Sla-
sko-Dabrowskiego, 5, 5-85, Warszawa.

BARCZYK, W. 1956. O utworach gérnokredowych na Bonarce pod Krakowem. —
Studia Soc. Sci. Torunensis, 3, 2, 1-26, Torun.

BIEDA, F. 1933. Gabki krzemionkowe senonu okolic Krakowa. — Roczn. P. T. Geol,,
9, 1-41, Krakow.

BUKOWY, S. 1956. Geologia obszaru pomiedzy Krakowem i Korzkwig, Materiaty
do geologii obszaru Slasko-Krakowskiego, 108, 3, 17-19.

DEFRETIN-LEFRANC, S. 1958—1960. Contribution a I’étude des Spongiaires siliceux
du Crétacé supérieur du Nord de la France. Théses Fac. Sci, Lille, 1-173, Lille.

GERASIMOV, P. A. 1960, Gubki podmoskovskoj jury i niZnego mela, Materialy
po geologii 1 poleznym iskopaemym Centr. Rej. Evropejskoj ¢&asti SSSR,
3, 1-63, Moskva.

GOLDFUSS, A. 1826—1833, Petrefacta Germaniae, Diisseldorf.

GRIEPENKERL, O. 1888—1889. Die Versteinerungen der senonen Kreide von Ko-
ndingslutter im Herzogthum Braunschweig-Spongiae. — Paldont. Abh., 4
5-27, Berlin.

HERENGER, L. 1942a. Un cas de variation de spicules dermaux chez une Lithisti-
dae (Rhagadinia galloprovincialis Moret). — Trav. Lab. Géol. Fac. Sci. Univ.
Grenoble, 23, 67-72, Grenoble.

— 1942b. Contribution a l’étude des Spongiaires du Jurassique et du Crétacé
de Catalogne. — Ibidem, 23, 143-192.

— 1944, Spongiaires siliceux du Crétacé du Sud-Est de la France. — Ibidem,
24, 79-110.

— 1945a. Nouvelle étude de Spongiaires du Crétacé inférieur et supérieur de
I'Espagne. — C. R. Somm. Soc. Géol. France, 169-171, Paris.

— 1945b. Sur quelques nouveaux gisements de Spongiaires du Crétacé de Pro-
vence et sur une Megamorina bien conservée provenant de I'un d’entre eux. —
Trav. Lab, Géol. Fac. Sci. Univ. Grenoble, 25, 3-7, Grenoble,

— 1946a. Spongiaires du Crétacé supérieur des Petites Pyrénées. — C. R. Somm.
Soc. Géol. France, p. 28, Paris.

— 1946b. Description de nouvelles formes de Spongiaires du Crétacé supérieur
des Petites Pyrénées. — Ibidem, p. 46.

HINDE, J. G. 1883. Catalogue of the fossil sponges in the geological department of
the British Museum of Natural History. 1-348, London,

— 1887—1893. A monograph of the British fossil Sponges, parts I—III. Palaeon-
togr. Soc., London.

>



118 HELENA HURCEWICZ

KOLTUN, W. M. 1959. Spikulnyj analiz kak mikropaleontologieskij metod issle-

dovanija. — Paleont, Zurnal, 3, 148-150, Moskva.
— 1961. Spikuly kremnevych gubok w otloZenijach verchnego mela Zauralja

i paleogena Urala. — IJidem, 1, 61—69. -

KOWALSKI, W. C. 1948, Szkic geologiczny utworéw kredowych w okolicy Solcy. —
Biul, P. Inst. Geol., 51, 1-53, Warszawa.

KRACH, W. 1947. Miocen okolic Miechowa. Ibidem, 43, 1-95.

KRAZEWSKI, S. R. 1958. O osadach gérnokredowych okolic Proszowic. — Studia
Soc. Sci. Torunensis, 3, 3, Torun,

LACHASSE, J. 1%43. Contribution a I'étude des Spongiaires fossiles du Campanien
des Charantes. — Bull. Soc. Géol. France, 5, 13, 1-43, Paris.

LAGNEAU-HERENGER, L. 1947. Sur quelques Eponges siliceuses de I'Hauterivien
du Vercors (Iserte). — Trav. Lab. Géol. Fac. Sci. Univ. Grenoble, 26, 133-138,
Grenoble.

— 1950, Etude de Spongiaires siliceux du Crétacé supérieur d’Espagne. — Bull.
Soc, Géol. France, 5, 20, 297-308, Paris.

— 1951. Sur les gisements a Spongiaires siliceux du Jurassique supérieur
francais. — Ibidem, 6, 1, 67-74.

— 1955. Remarques sur la classification des Spongiaires fossiles et essai de
nouvelle classification. — C. R. Acad. Sci., 240, p. 1563, Paris.

— 1962, Contribution a ’étude des Spongiaires siliceux du Crétacé inférieur. —
Mém. Soc. Géol. France, N. sér., 95, 1-247, Paris. .

LAUBENFELS, M. E. de. 1955. Archaeocyatha and Porifera. In: R. C. Moore,
Treatise on Invertebrate Paleontology, Part E. 1-122, Lawrence.

LENDENFELD, R. 1907. Porifera. Tetraxonia. In: F, E. Schulze, Das Tierreich., —
K. Preuss. Akad. Wiss. Berlin, 19, 1-163, Berlin,

LEONHARD, R. 1897, Die Fauna der Kreideformation in Oberschlesien. — Palaeon-
tographica, 44, 11-70, Stuttgart.

MORET, L. 1925. Contribution a l'é¢tude des Spongiaires siliceux du Crétacé
supérieur francais. — Mém. Soc. Géol. France, N, sér., 5, 1-314, Paris.
NESTLER, H. 1961. Spongien aus der weissen Schreibkreide (unt, Maastricht) der
Insel Riigen (Ostsee). — Paldont. Abh, Geol. Ges. DDR, 1, 1-70, Berlin:
OAKLEY, K. P. 1937. Cretaceous sponges: some biological and geological considera-

tions. — Proc. Geol. Assoc., 48, 330-345, London.

O'CONNELL, Ph. D. 1919. The Schrammen Collection of Cretaceous Silicispongiae
in the American Museum of Natural History, — Bull. Amer. Mus. Nat. Hist.,
41, 1-261, New York.

PANOW, G. 1934. Stratygrafia kredy krakowskiej. — Roczn. P. T. Geol., 10, 1-11,

Krakow.

POCTA, Ph. 1884. Beitridge zur Kenntnis der Spongien der béhmischen Kreidefor-
mation, Abt. Lithistida. — Abh. K, Bohm. Ges. Wiss., 12, 1-42, Prag.

— 1885. Beitrdge zur Kenntnis der Spongien der béhmischen Kreideformation,
Abt. Tetractinellidae, Monactinellidae, Calcispongiae. — Ibidem, 13, 7, 1-14.

POZARYSKA, K. 1952. Zagadnienie sedymentologiczne gérnego mastrychtu i danu
okolic Pulaw. — Biul. P. Inst..Geol., 81, 1-104, Warszawa,

QUENSTEDT, F. A. 1878—1881. Petrefaktenkunde Deutschlands., Schwidmme, Bd. 5,
6. Leipzig.

RAUFF, H. 1893—1894. Palaeospongiologia, erster oder allgemeiner Theil u. zweiter
Theil. — Palaeontographica, 57, 1-346, Stuttgart.

REID, R. E. H. 1957. A classification of the Demospongia. — N. J3. Geol. Paldont.,
4, 197-207, Stuttgart.

REUSS, A. E. 1845—1846. Die Versteinerungen der bohmischen Kreideformation.
Stuttgart.



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 119

ROEMER, F. A. 1841. Die Versteinerungen des norddeutschen Kreidegebirges. 1-11,
Hannover.

— 1864. Die Spongitarien des norddeutschen Kreidegebirges. — Palacontographi-
ca, 13, 1-64, Cassel.

— 1870. Geologie von Oblkerschlesien. Berlin,

ROZYCKI, S. Z. 1939, Stratygrafia i tektonika kredy w okolicach Lelowa. — Bull.
P, Inst. Geol, 9, 2, 126—176, Warszawa

SCHRAMMEN, A. 1901. Neue Kieselschwdmme aus der oberen Kreide der Umge-
bung von Hannover und von Hildesheim. — Mitth. Roemer-Museum, 14, 1-26,
Hildesheim.

— 1910—1912. Die Kieselspongien der oberen Kreide von Nordwestdeutschland,
Theil 1, 2. — Palaeontographica, Suppl. 5, 1-385, Stuttgart.

— 1924. Die Kieselspongien der oberen Kreide von Nordwestdeutschland, Theil 3,
mit Beitridgen zur Stammesgeschichte. — Monogr. Geol. Paldont., Ser. 1, 2,
1-159, Berlin.

— 1937. Die Kieselspongien des oberen Jura von Siiddeutschland. B. Besonderer
Theil. — Palaeontographica, 85, A, 1-114, Stuttgart.

SIEMIRADZKI, J. 1913. Gabczaki jurajskie Ziem Polskich. — Tow. Nauk. Warsz.,
Paleont. Ziem Polskich, 1, 1-50, Warszawa.

SINCOW, 1. 1872. Ob jurskich i melovych okamenelostiach Saratovskoj guberni. —
Mater, geol. Rossii, 4, 40-64, Moskva.

— 1878. Gubki saratovskoj oblasti. — Zap. Novoros. Ob%é. Est., 4, Moskva.

WAGNER, W. 1963, Die Schwammfauna der Oberkreide von Neuburg (Donau). —
Palaeontographica, 122, A, 166-250, Stuttgart.

ZITTEL, K. 1876. Handbuch der Paldontologie, 1, 128-201, Miinchen u. Leipzig.

— 1877—1879. Beitrdage zur Systematik der fossilen Spongien, Theil I—III. —
N. Jb. Min. Geol. Paldont., 1: 337-378, II: 561-618, III: 1-40, Miinchen.

— 1878—1879. Studien liber fossile Spongien, 3. — Abh. K. Bayer. Akad. Wiss.,
Math. Phys. Cl, 13, 2, 1-48, Miinchen.

ZURAVLEVA, 1. T. & REZVOJ, P. D. 1862. Tip Porifera. In: J. A. Orlov, Osnovy,
Paleontologii, 18-73, Akad. Nauk SSSR, Moskva.

HELENA HURCEWICZ

GABKI KRZEMIONKOWE Z GORNEJ KREDY POLSKI
CZESC I. TETRAXONIA

Streszczenie

Rozprawa stanowi pierwszg cze§é monograficznego opracowania gérno-kredo-
wych gabek krzemionkowych Polski i dotyczy Tetraxonia. Przewazajgca cze§é
materialu stanowig okazy skrzemieniale, 2 dobrze zachowanym, chociaz zwykle
fragmentarycznie, szkieletem. U wielu okazéw w czasie fosylizacji pierwotny
szkielet krzemionkowy ulegl wtérnie kalcyfikacji. Nieliczne okazy zachowane sg
w caloscei, ze spikulami w pierwotnym stanie,
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W okazach przedstawicieli Geodia Lamarck, Propachastrella Zittel, u wszyst-
kich gatunkéw rodziny Discodermiidae, u wielu z Megacladina oraz u Pachynion
scriptum (Roemer) stwierdzono obecnosé do&§¢ licznych mikroskleréw, nalezacych
prawdopodobnie do tych gatunkéw_-

Z opisanych dotychczas przez Biede (1933) i oznaczonych przez autorke 124 ga-
tunkéw gabek krzemionkowych, w pracy niniejszej opisano 62 gatunki nalezgce do
14 rodzin, 29 rodzajéw, w tym 19 nowych gatunkéw i 1 nowy rodzaj Kozlowski-
spongia,

Zbadany material pochodzi z margli kampanu Wyzyny Krakowskiej i Niecki
Nidzianskiej. Stwierdzono, ze najliczniej gabki wystepuja w nastepujgcych miej-
scowoS$ciach:

Bonarka, na potudnie od Krakowa. Opoka krzemienista, okre§lona przez Bar-
czyka (1956) jako §rodkowa cze¢§¢ kampanu dolnego.

Witkowice, na pdéinoc od Krakowa. Szaro-ilasty margiel i bialy margiel z czer-
tami, uznane przez Bukowego (1956) za dolny kampan.

Miechéw, paréw kolo stacji kolejowej. Bialo-szare margle ilaste, z licznymi
rdzawymi plamkami. Skaty te, wedlug Kracha (1947), nalezg do senonu. Natomiast,
zdaniem F. Huss (1963, MS) analiza otwornicowa pobranych préb wskazuje na
gérny kampan.

W obrebie progu Lelowskiego, w Niecce Nidzianskiej, stwierdzono trzy wiek-
sze wystepowania ggbek:

Skrajniwa. Na polach uprawnych, poloionych na sklonie kuesty, tuz przy
wysoczyznie, znajdujg sie wychodnie bialych margli ilastych lub jasnoszarych
lupkéw cze§ciowo glaukonitowych, uznanych przez Rézyckiego (1938) za $Srodkowsg
eze$§¢ kampanu dolnego. Zebrany w tych odkrywkach zespél gabek reprezento-
wany jest przez 16 rodzajow i 35 gatunkéw, giéwnie z grupy Lithistida.

Zbyczyce. Margle jasnoszare, prawie biale, odstoniete w kilku odkrywkach
na wzgbrzu. Zdaniem Rézyckiego (1938) odpowiadaja one senonowi, a znaleziona
dawniej i obecnie makrofauna i mikrofauna pozwala je uznaé za Srodkowsg czesé
kampanu dolnego. Silnie skrzemieniale ggbki rozmieszczone sg tu warstwowo.
Tworzg one skupienia na giebokosci 0,5 i 1,0 m od powierzchni. W zespole gabék
dominujg Rhizocladina.

Pnidki, Na zboczu kuesty i czeSciowo na jej wysoczyznie polozony jest kamie-
niolom. Odslaniajg sie tu w §cianach, 1—8 m wysoko$ci, bialo-szare wapienie mar-
gliste gruboplytowe, o niejednolitym zabarwieniu, przewarstwione bardziej ilastymi
smugami. Zawieraja one tawice ggbek z grupy Rhizocladina i Megacladina. Wedlug
Roézyckiego (1938) osady te stanowia $rodkows cze$é kampanu dolnego.

W niniejszym opracowaniu gabek przyjeto systematyke podang przez Lagneau-
-Hérenger (1962), wprowadzajgc pewne przegrupowania, a mianowicie:

1) Rodzaj Ragadinia zaliczono do rodziny Discodermiidae na podstawie podob-
nej drobnogruzetkowatej morfologii tetrakloné6w parenchymalnych, filotrienéw

dermalnych i obecno$ci licznych sterrasteré6w, charakterystycznych dla rodziny
Discodermiidae;
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2) Niektére gabki, dawniej zaliczane do Hallirhoa, majace szkielet parenchy-
malny zbudowany z gruzetkowatych tetraklonéw i filotrienéw dermalnych, uznano
za nalezgce do rodzaju Phyllodermia i, co za tym idzie, zaliczone do rodziny Disco-
dermiidae;

3) Rodzaje Carterella i Pachycothon zaliczono do Tetralithistida na podstawie
wystepowania dermalnych ortodichotrienéw gqraz typowych heloklonéw paren-
chymalnych, polgczonych w sie¢ za pomocg zygozy;

4) Na podstawie morfologii desméw przeniesiono rodzaj Inodia z rodziny Dory-
dermidae do Isoraphiniidae, zaliczonej przez Schrammené (1937) do Helocladina
(= Helomorina);

5) Podrodziny Doryderminae i Homalodorinae podniesiono do rangi samodziel-
nych rodzin, odznaczajgcych sie wielko§cia megaklonow, ich sposobem ulozenia,
typem spikul dermalnych, obecno$cia i brakiem wigzek komitalii, rozmieszczeniem
i budowg ostiow, a takze typem mikroskleréw. Do Homalodoridae zaliczono ro-
dzaje Homalodora i Amphilectella, za§ do Dorydermidae — rodzaje Doryderma,
Brochodora i Pachypoterion.

Najszersze stratygraficzne rozprzestrzenienie w kredzie gérnej Europy maja
gatunki: Propachastrella primaeva, Aulaxinia sulcifera, Siphonia tulipa, S. pyri-
formis, Eustrobilus callosus, Plinthosella squamosa, Brochodora roemeri i Pachy-
nion scriptum.

W kampanie szerokie rozprzestrzenienie geograficzne miaty rodzaje: Jerea,
Siphonia, Ragadinia oraz Isoraphinia. Gatunki Siphonia tulipa, S. pyriformis i Ra-
gadinia rimosa znane sg z utworéw goérnej kredy Europy zachodniej i wschodniej.

DIAGNOZY NOWYCH JEDNOSTEK TAKSONOMICZNYCH

Phymatella irregularis n.sp.
(P1, III, fig. 5, 6; tekst-fig. 6)

Phymatella nieregularna, bez nézki i jamy paragastralnej. W sieci parenchy-
malnej i w $§wietle kanaléw wystepuja charakterystyczne peki okséw i triendw.

Thecosiphonia gracilis n.sp.
(Pl. I1X, fig. 2; tekst-fig. 8)

Thecosiphonia krzaczasta, o delikatnych galazkach dziclgcych sie nieregularnie
i pokrytych korteksem. Tetraklony parenchymalne delikatniejsze i mniejsze, ani-
seli u T. ramosa Schrammen.

Rodzaj Kozlowskispongia n.gen.
Gatunek typowy: Kozlowskispongia bulbosa n.sp.
(Pl. VII, fig. 1 a—b)

Gabki o pustych, bulwiastych wyrostkach, powstalych jako wypuklosci falistej
plytki. Aparat wodny stabo rozwiniety: brak typowe] jamy paragastralnej, ostia
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i apopory nieréwnej wielko$ci. Sie¢ szkieletowa niezbyt gesta, utworzona z glad-
kich tetraklonowych desmoéw; szkielet dermalny = ortodichotrienami pokrywa
ciggla warstwa wszystkie wyrostki.

Rodzaj monotypowy.

Phyllodermia magna n.sp.
(Pl. XI, fig. 1 a—b; tekst-fig. 12)

Phyllodermia masywna, maczugowata, o nieregularnym biegunie gérnym, zlek-
ka pobruzdionym. Ostia na korteksie niewidoczne, prosopyle o nieregularnych
zarysach. Filotrieny dermalne gleboko powycinane, tetraklony parenchymalne drob-
nogruzeltkowate; liczne sterrastery zmiennej wielkosei.

Phyllodermia pulchra n.sp.
(Pl. XII; fig. 2; tekst-fig. 13)

Phyllodermia nieregularnie stozkowata, o odmiennie wyksztalconych $cian-
kach bocznych, jednej wypuklej, drugiej splaszczonej i wachlarzowato rozszerzonej.
Jamy paragastralnej brak. Korteks zlozony z filotrienéw ostrokanciastych, powy-
cinanych. Tetraklony gruzetkowate. Obecne sg sterrastery.

Eustrobilus extraneus n.sp.
(Pl. IX, fig. 1 a—c; tekst-fig. 15)

Eustrobilus o charakterystycznym ksztalcie zewnetrznym, zblizonym do zde-
formowanej maczugi z dwu stron odmiennej, z wyrostkami. Paragaster rurowaty,
gleboki. Kanaly wodne krete, o skoSnym przebiegu.

Ragadinia foraminifera n.sp.
(Pl. XII, fig. 1 a—c; tekst-fig. 17)

Ragadinia ksztaltu wachlarzowatego, o brzegu falistym. Na powierzchni we-
wnetrznej znajdujg sie luZno rozmieszczone, naparstkowate wglebienia ekshala-
cyjne. Na §ciance zewnetrznej znajdujg sie nieregularne wyrostki.

Plinthosella elegans n.sp.
(Pl. XIII, fig 2 a—c; tekst-fig. 21)

Plinthosella stozkowata, o nieréwnej plaszczyZnie szczytowej i powierzchni
Scianek bocznych. Cze§¢ dolna opatrzona wyrostkami. Gruzetki w ietramyz;meklo—
nach ulozone regularnie, szeregowo. Plytki dermalne tylko na bocznych §ciankach.

Heloraphinia chordata n.sp.
(P1. XXI1, fig. 9; tekst-fig. 23)

Heloraphinia walcowata, zmiennej wielko$ci, bez jamy paragastralnej. System
inhalacyjny niewyrazny. Dermalne ortodichotrieny luino wpiete w szkielet paren-
chymalny. Heloklony gesto ulozone w nieregularne, podluine pasemka.
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Brochodora latiramea n.sp.
(Pl. X1V, fig. 3 a—b)

Brochodora o galgzkach tr6jkatnie wachlarzowatych, dwubocznie splaszczo-
nych, Rozgalezienie nastepuje w jednym miejscu. Sie¢ parenchymalna zbudowana
z megaklonéw do§¢ masywnych, ulozonych podobnie jak u B. ramusculus, lecz
odmiennej diugosci i wypuklosci,

Pachypoterion biedai n.sp.
(Pl. XV, fig. 1 a—c; tekst-fig. 27)

Pachypoterion ksztaltu cylindrycznego, rozszerzajacy sie lopatkowato ku goérze.
Pory ulozone w faliste, pionowe szeregi. Brak jamy gastralnej. Silnie rozwiniety
szkielet pleuralny.

Homalodora skrainivensis n.sp.
(Pl. XVIII, fig. 1 a—Db; tekst-fig. 29)

Homalodora zlozona z kroétkich, bulwiastych odgalezien, ze stozkowatymi wy-
niosto$ciami na goérnej powierzchni. No6zka krétka, stozkowata. Aporyzy ulozone
w wigzki. Apopory skupione na szczytach wyniosto$ci. Megaklony mniejsze anizeli
u H. ramosa,

Homalodora polonica n.sp.
(Pl. XVI, fig. 1—2; tekst-fig, 30)

Homalodora w ksztalcie maczugi, pojedynczej badZz dwudzielnej. Ostia nieréw-
nej wielko$ci w dolnej i gbérnej czeSci gabki. Aporyzy uloione w wiagzki.

Homalodora breviramosa n.sp.
Pl, XX, fig. 1)

Homalodora zlozona z krétkich, grubych, walcowatych galgzek, nieregularnie
skupionych, o plasko Scietych szczytach; ostia owalne, zmiennej wielkoéci; mega-
klony o zygomach silnie topatkowo wydluzonych.

Propleroma campanica n.sp.
(Pl. XX, fig. 3; tekst-fig. 31)

Propleroma krzaczasta, zlozona z deﬁkatnych galazek, zroS$nietych wzdtuz Scia-
nek. Pory sa niewidoczne, kanaly wodne niezbyt wyrazne. Dermalne dichotrieny
ulozone oddzielnie.

Heterostinia phytoniformis n.sp.
(Pl. XXI, fig. 4; tekst-fig. 34)

Heterostinia masywna, pojedyncza, wydluzona, niezbyt szeroka, zlekka zgieta;
§cianki grube, pory niewyrazne. Megaklony jak u H. immanis Schrammen.
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Acrochordonia bifurcata n.sp.
(Pl, XX, fig. 4—5)

Acrochordonia krzaczasta, o galgzkach dzielgcych sie dichotomicznie. Ostia nie
wyodregbnione. Kanaliki wodne weisze niz oczka sieci szkieletowej.

Acrochordonia regularis n.sp.

Acrochordonia o bardzo regularnym, maczugowatym ksztalcie, bez jamy para-
gastralnej. System ekshalacyjny zlozony z licznych nieregularnych pré6zni; kanaty
bardzo krétkie. Tetraklony grubogruzetkowate, dichotrieny o rozpietosci kladomu
0,5 mm.

TEJIEHA TYPUEBMUY

BEPXHEMEJIOBBIE KPEMHEBBIE I'VEKU IIOJBIITU
YACTBb I. TETRAXONIA

Pe3ziwone

Hacroamasa paGora ABIAETCS NEPBOH YacTbi MOHOIPaUUECKOro U3Y4YeHUA
BEPXHEMEJIOBbIX KpPeMHeBbIX rybok Iloasmm u Kacaerca Tetraxonia. TI'JaBHyIO
YacTh MaTepMasia CTAHOBAT OKPEMeHeJble 0o0pa3subl ¢ XOPOILIO COXPAHEHHBIM, XOTH
06bIMHO (bparMeHTAapHBIM CKeJeTOM. ¥ MHOrMX oOpa3loB BO BpeMa (POCCHMAM3ALIMN
NEePBUYHbI KPEMHEBBII CKeJEeT TMOABEPrHYJICA BTODMYHO KadbliMhMraumu. TOJNBKO
HEMHOIME 9K3EeMIIIAPLI COXPAHEHBI LEIUKOM, CO CIOMKYJIaM¥U B IEPBUYHOM COCTOSHMEL

VY npexpcraBuTeneit Geodia Lamarck, Propachastrella Zittel, y scex Bujos ce-
MericrBa Discodermiidae, y mHormx mnpejacraBurenest Megacladina m y Pachynion
scriptum (Roemer) KOHCTATMPOBAHO HAJUYME LOBOJLHO MHOTOYMCIEHHBIX MMKPO—
CKJIep, BEPOATHO NPHMHAIJIEXKAUIUX ITUM BULAM.

M3 ommcaHHBIX 1O cux nop Bepoi (Bieda, 1933) u onpeseneHHbBIX aBTOPOM
124 BUAOB KpeMeHHBLIX ry0oK, B HacroAuleir pabore ormmcaHo 62 Bujga IpuHagIe-
xammx 14 cemeiicrBaM, 29 pojaMm, B 9ToM 19 HOBBIX BMJOB M OAMH HOBBII DOJX,
Kozlowskispongia.

V3yyeHHDBII MaTepHasy IPOMCXOAUT U3 KaMIAHCKMX Meprejieii KpakOBCKOil BO3-
BBILIEHHOCTH ¥ HuAa3aHCcKO mynbanl. KoHcTaTHpPOBAHO, YTO HauGONee OOMIBHO ryOKM
BLICTYNIAIOT B CJEAYIOIMX MECTHOCTHAX:

Bouapka, Ha ror or Kpakosa. KpemHucraa ornoka, Bapumgrom (Barczyk. 1956)
QIIpefieNIeHa KaK CPEJHAA YacTh HIKHEKAMITAHCKOTO Apyca.

Burkosuye, Ha cesep oT Kpaxkopa. Cepo-ramHuCTBII Mepreap M 6enwblit ¢ uep-
TaMM, KOTOpbiX BeK BykoBwl (Bukowy, 1956) onmpenenun Kak HUXKHEKaMIIaHCKUNA.



SILICEOUS SPONGES FROM THE UPPER CRETACEOUS 125

Mexys, oBpar OKOJIO JKeJE3HOAODOKHOM CcTaHIMM. Bejo-cepbie INIMHMCTBHIE Mep-
Teau ¢ OOMJIBHBIMM PIKABBIMM IATHBIIMKAaMM. OTHU o0pa3soBaHMA 3aducieHbl Kpaxom
(Krach, 1947) k cenony. Ilo muHeHuio <.Tycc (F.Huss, 1963, Heony6iuMKOBaHHAA pa-
Hora) aHaau3 no dopammHUdpEpaM M3 3TMX OCAJKOB YKAa3bIBAaeT HA UMX BEPXHEKaM-
TIAHCKMI1 BEK.

B npepemax Jlenésckoro mopora. B HUA3AHCKON MyJabAe KOHCTAaTUMPOBAHO TpU
6osbUIME CKOILIEHMA Iy6oK:

Cxpatinusa. Ha o6pafaTbiBae€MbIX NIIOJAX HA CKJIOHE KYS3CTbl PALOM € BO3BBLILLIEH-
HOCTBIO HaxXogaTcA OOHamKeHMs OeJbIX INIMHMCTBIX MEpreyieil MM Ke CBEeTJOCepbIX
CJIAHLIEB YaCTHYHO TIIAaYKOHMTOBBLIX, IIPUHALJIEKAIMX IO MHEHMIO Pyxunkoro (Ro-
zycki, 1938) K cpegHeil yacTM HMIKHEro Kammnada. CobpanHHoe B 5TMX OOHaiKeHMAX
coobmecTso ryGor cocroMT M3 16 pomos M 35 BMAOB, rIaBHBIM 00Pa30M M3 IPYIIIbI
Lithistida.

36viuune. CBeTno-cepble, NOYTH Gesibie MEpreyM B HECKONbKUX OOHAMKEHMAX Ha
xoame. ITo MHeHMI0O PYXMIIKOro ocagKy 3THM CEHOHCKOrO Be€Ka, a HaliflecHHaA Npexje
Y B HACTOALLEE BPEMA MaKpo- M MMKpPOgayHa YKa3bIBa€T Ha -OPEAHIOI 4YacTb HUMK-
Hero KammaxHa. CMJIbHO OKpeMeHelbsle Ty0Ky pasMelleHbl 3ecCh ITPOCNIOIHO B BUAE
cromenuit Ha rayomuHe 0,5 1 1 M oA nMoBepxHOCTHIO. B cooduiecrBe rybox npeobia-
naror Rhizocladina.

HIuaxu. Ha ckIOHe Ky3CThl M YacTMYHO Ha €€ BO3BBIIIEHHOCTM HAXOJMTCA Ka-
MeHeJqoMHA. Ha creHax 1—8 M BBICOKMX BHJHBL obHaxeHUA 6eN0-CePbIX MEPreNMUCThIX,
TOJICTOCJIOMCTBIX M3BECTHAKOB, HEONHODOIHOM OKPacKH, ¢ mnpochaoiikammu Gonee ram-
‘HUucTeIMM. B Hux Haxoasarca rybru m3 rpynn Rhizocladina m Megacladina. IIo mue-
Huo Pymxomrgoro (R6zycki, 1938) ocazrm 3T NPUMHAAJNERAT K CPEeOHEN YacTy HUIK-
Hero KamraHa.

B Hacroswelt pabore npMHATO cucTemMaruky Lagneau-Hérenger (1962) mHo BBe-
JREHO CIEAYIOIME IIepPerpyIHmipoBKHA;

1) Pox Ragadinia 3aumcieno K ceMmeitcrsy Discodermiidae nHa ocHoBaHum cxop-
cTBa MeJROo Oyrop4yaToii MOp(OoIroruM NapeHXMMAJBHBIX TETPAKJOHOB, NePMAaJIbHBIX

DUNTOTPHMIHOB ¥ HANIMMMA MHOTMX CTEPPAcTEPOB, XapPaKTEPHbIX AJA cemeiictea Disco-
dermiidae.

2) HeroTopble ryOKM, mpexje 3auucisgeMble K pony Hallirhoa, umeronime mna-
‘PEHXMMAJbHBIA CKEJNET MOCTPOSHHEBINA ¢ 6YrOopYaThIX TETPAKJIOHOB M IEPMAJbHBIX bu-
JIOTPUSHOB, 3a4ynuciieHo K poxay Phyllodermia, a 3aTem x cemeiictBy Discodermiidae.

3) Poppr Carterella u Pachycothon 3auncneno x Tetralithistida na ocHoBanuu Ha-
JUYMA JEPMaJIbHBIX OPTOAMXOTPUIHOB, a TaKIKES TUIIMYHBIX TEJOKJIOHOB IapeHXM-
‘MaJbHBIX, COSJUMHEHHBIX B PEUIETKY IPM ITOMOLIM 3Ur03a.

4) Ha ocHoBaHMM MopdOoOrMu AecMm nepemeuieno popx Inodia uns cemertcrsa Do-
rydermidae x cemelicTBy Isoraphiniidae, xoropyro UIpammen (Schrammen, 1937)
3auncana k Helocladina (= Helomorina).

5) Iloxcemeirctea Doryderminae m Homalodorinae IoBBILIEHO B PaAHT CaMOCTOA-
TEJBbHLIX CEMEMCTB, OTIMYAIOIMXCA Pa3sMepOM MErakJIOHOB, CITOCOOOM MX YJOKEHUA,
TUTIOM AEPMAaJIbHbIX CIMKYJ, Halu4MeM M OTCYTCTBMEM IMIYYKOB KOMMUTAJIVI, pacrpe-
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AelleBMeM U CTPOSHMEeM OCTMIf, a Takmke TunoMmM MMKpOckiaep. K Homalodoridae 3a-
yncneno poibl Hemalodora u Amphilecteiia, a x Dorydermidae poasr Doryderma,
Brochodora u Pachypoterion.

Haubosee 1IMPOKOE CTpaTUrpaOuyecKoe paocnpOCTpaHeHMe B BEePXHEMEJIOBbIX
ornoxseHuAx EBponbl uMeroT BUAbL: Propachastrella primaeva, Aulaxinia sulcifera,
Siphonia tulipa, S. pyriformis, Eustrobilus callosus, Plinthosella squamosa, Brocho-
dora roemeri u Pachynion scriptum.

B xkaMmmaHCKMX ©OcaflkaxX LUUMPLKOe Treorpapuueckoe pPachnpoCTpaHeHne UMeIn
poxbl: Jerea, Siphonia, Ragadinia u Isoraphinia. Bupawer Siphonia tulipa, S. pyrifor-
mis u Ragadinia rimosa M3BECTHbI M3 BEPXHEMEJIOBBIX OTJIOAKEHMIT BOCTOYHOI M 3a-
naguoi EBponsbl.

JIUMATHO3BI HOBBIX TAKCOHOMUYECKUX EIVHUAUIL

Phymatella irregularis n. sp.

(Iln. III, dur. 5, 6; rexcr-dur. 6)

Phymatella HeperynspHas, 0e3 HOMKM M IaparacTpajbHOil noJocTH. B napen-—
XUMAaJLHOM pelleTKe M B IPOCBETE KAHAJIOB HAXOAATCA XapaKTepPHbIE IIYHKM OKCOR
U TPIMSHOB.

Thecosiphonia gracilis n. sp.
(Iln. IX, dur. 2; Tercr-chur. 8)

Thecosiphonia KycTOBUJHAA, C TOHKMMU BETBAMM, HEPETYJAPHO PAa3BETBJIEHHbLI—
MM UM [OKPBITBIMM KOPTEKCOM. llapeHXMMalbHble TETPaKJOHLI OOJNlee TOHKME YeM
y T. ramosa Schrammen.

Pon Kozlowskispongia n. gen.
Tunuunabt Bun: Kozlowskispongia bulbosa n. sp.
(IIn. VII, dour. 1a, b)

Ty®6xm ¢ nycThiMM, KIYOGHEBMAHBIMY BbIPOCTAMM, BOZHMKIUMMM KAK BLITTYKJIOCTHU
BOJMHMCTCH IIJacTHMHKM. VMppurauyoHHAsA cucTema caabo pa3BuTa; HET TUIIMYHOH na-
paracTpanbHOil IIOJIOCTH, OCTMM M aIlonopbl pa3Horo pasMmepa. CkeJeTHasa pelueTka
He O4YeHb TyCTas, COCTOMT M3 IJIaZKMX, TETPAKJIOHOBBIX AECM; AePMaJbHbIII CKeJeT
€ OPTOAMXOTPUIHAMY IOKPHIBAET CIJIOUIHEIM CJOEM BCE BBIPOCTBI.

Pox MOHOTUIIHBIN.

Phyllodermia magna n. sp.
(ITn. XI, cpur. 1 a, b; rercr-cur, 12)

Phyllodermia MaccuBHafg, B Buje MNalullbl, ¢ HePeryJAPHbLIM BEPXHUM IOJIOCOM
Ha KOTGPOM BMAHbLI TOHKME Gopo3nku. OCTUII Ha KOPTEKCE HE BU/HO, NPO30NAJIbLI He-
peryiapHbIX odepTaHuil. JlepMaJybHbie (DUIOTPUMIHBI INIYOGOKO BbIpe3aHHble, NapeH-
XHMMaJbHbIEe TeTPAKJIOHBI MEJKOOyropyaThble; MHOTOYMCIEHHbBIE CTEpPaCTePbl M3MEH-

YUBLIX DPa3MEPOB.
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Phyllodermia pulchra n. sp.
(Iln. XI1I, cdour. 2; Terer-cpur. 13)

Phyllodermia deperyJapHo KOHYCOBUAHASA, C Pa3JMYHO Pa3BUThIMUM GOKOBBIMU
CTEHKaMM, OJHOM BbIIYKJION, NPYICH CIJIIOIUEHHOM M BeepoOBGpaszHo pacClUMPEeHHOI.
IlaparacrpajbHas I0JIOCTb OTCYTCTBYeT. KOpTeKe COCTOMT M3 OCTPOYTJIOBATBHIX BbI-

pe3aHHbiX (buAOTPM2HOB. TeTpakJioHbl Oyropdartele. CreppacTepbl NPUCYTCTBYIOT.

Eustrobilus extraneus n. sp.
(ITn, IX, c¢ur. 1 a-c; rexcr-cur. 15)

Eustrobilus xapaKTepHOM BHEIUIHEN (POPMBI, IIOXO0KMII Ha AedODPMMPOBAHHYIO Ha-
nuity, pasHywo ¢ obemx CTOpoH, ¢ BbIpocTamy. IlaparacTpanbHaA NONOCTb TpybuaTas,

raybokasa. MppuranuMoHHble KaHAJb! M3BUJAMCTbIE M KOCbIE.

" Ragadinia foraminifera n. sp.
(Iln. X1I, cour. 1 a-c; rercr-cpur. 17)

Ragadinia Beepcobpas’uas, € M3BMIAMCTBIM Kpaem. Ha BHyTpeHHE! NOBEPXHOCTH
cB000OZHO paCIONOXKEHBl HAMNEPCTKOBMAHBIE OSKCraXAUMOHHBIE yraybiaeHuda. Brem-

HAA CTEeHKa cHabxkeHa HepEeryJAPHBIMM BBIDOCTaMMN.

Plinthosella elegans n. sp.
(IIn. X111, cbur. 2 a-c; rexcr-cur, 21)

Plinthosella XOHYCOBMAHAA C HEPOBHOM BEePIUMHHON IIOCKOCTBIO ¥ IIOBEPXHO-
cThI0 BOKOBLIX cTewoK. HyxHAA JacTs cHabxkeHa BbIpOocTaMy. BYropKM B TETpaMup-
MEKJIOHaX pPacCIOJIOXKEHbI PEryJaaApHO pagaMmu. JepMmanibHbIE IUIACTUMHKM TOJBKO HAa

GOKOBBIX CTEHKaX.

Heloraphinia chordata n. sp.
(Iln, XXII, cour. 9; rexcr-cbur. 23)

Heloraphinia immanuappuyeckasd, M3MEHUYMBON BemrMYMHbI, $€3 mnaparacTpalibHoi
nosioctTi. MHrajJAuMOHHAA CUCTEMA HedeTKas. JepMallbHble OPTOAMXOTPUSHBI CBO-
60AHO BOTKHYTbI B INapEHXMMaJbHbIN CKeJeT. I'eToKJICHBI TyCTO YJOXKEeHbl B Hepe-

ryjiipHble yIJIMHEHHbIE I0JIOCHL.

Brochodora latiramea n. sp.
(IIn. X1V, cour. 3 a, b)

Brochodora ¢ TpeyroabHo BeepooOpa3HLIMM BETBAMM, CIJIIOLIEHHBLIMUA ABYXCTO-
POHHO. BeTBjieHne HacTynaer B OJHOM MecTe. IlapeHXMMaJbHaf pELIETKa IOCTPOEHA
M3 MErakJOHOB [OBOJLHO MACCHMBHBIX, YJOMEHHBIX IOAOOHO TOMY Kak y B. ramuscu-

lus, HO ee AnMHA M BBIIYKJOCTb Pa3JIMUHBIE.
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Pachypoterion biedai n. sp.
(Mn. XV, cour. 1 a-c; Tercr-ur. 27)

Pachypoterion nuauHIPHYECKH, paclUMPAETCA KBepXy B ¢popme Jonacti. Ilopsr
YJIOKEHBI M3BMIUCTBIMA BeTHKaJbHBIMU pAfaMu. ['acTpalbHasa NMOJIGCTE OTCYTCTBYET.
IIneBpanbHbIl CKENET ClLNBLHO PA3BMUT.

Homalodora skrainivensis n. sp.
(ITa. XVIII, dwur. 1 a, b; rexcr-cur. 29)

Homalodora nocTpoena n3 KOPOTKMX KNYGEHMCTbIX BETBJEHMM, ¢ KOHYCHBIMU BO3-
BBILUEHHOCTAMM Ha BepxHeil MNesepxHoct. KOPOTKAA KOHYCHAA HOXKKA. ANOGXeTbI
YJIOXKEHb! NydKaMy. AITonopbl cO6paHbl Ha BEPXYLIKaX BO3BbILUIEHHOCTEN. Merakmio-
Hbl MeHblle 4yeM y H. ramosa.

Homalodora polonica n. sp.
(ITn. XVI, dour. 1-2; rexcr-chur. 30)

Homalodora B Bupe nanuusl, €QUMHMYHON MIM Xe ABOMHON. OCTUM Pa3HOro pas-
Mepa B HMIKHEN M BepxHei 4yacTu rybku. MHMKpOCKIEps! TWma creppacrep, cdepa-
CcTep, MMKPOaM@MUOKC ¥ MIKDPOCTPOHIMUIL.

Homalodora breviramosa n. sp.
(IIn. XX, ¢dur. 1)

Homalodora mocTpoeHa M3 KOPOTKUX, TOJCTBIX, UUIMHAPMYECKUX BETBEMA CKOI-
JIEHHBIX HEPETYJNAPHO, € NJOCKO Cpe3aHHBIMM BEPXYyLUKaMy; OCTUM OBAJIbHBIE, U3MEH-
YUBBIX DPA3MEPOB; MErakJJIHbI ¢ 3UrOMaMy CUJIBHO JIONACTHOBUAHO YIAJIMHEHHBIMU.

Propleroma campanica n. sp.
{In. XX, dur. 3; rekcr-chmr. 31)

Propleroma KycTOBMAHAA, COCTOMT M3 TOHKMX BETBEH, CpPaCcTAKILMXCA BAOJIb
cTeHoK. JTOpk! HEBUAMMEBI, UPPUTrauMOHHbLIE KaHAaJIbl He O4Ye€Hb 4YeTrkKue. JlepMmaibHbie

ANXOTPUIHBI PaCnOIOKEeHbl OTAENBHO.

Heterostinia phytoniformis n. sp.
(T1n. XXI, dwur. 4; tercr-dwur. 34)

Heterostinia maccuBHAaA, eNMHWYHAA, YAJUMHOHHAA, HE O4YE€HbL LUMPOKAd, CJerkKa
COTHYTaf;, CTEHKM TOJCTbIE, IOPL! HedeTkKue., MerakygoHbl xXak y H. immanis
Schrammen.

Acrochordonia bifurcata n, sp.
(IIn. XX, cur. 4—5)

Acrochordonia XycToBi1fHAA, ¢ BETBAMU AUXOTOMUUYECKM pa3BeTBiieHHbIMu. OcTuu

He BbIAENAKTCA. MppurauiOHHbIE KaHaJbl YIKEe YeM METHM CKEJCTHO peLIeTKH.
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Acrochordonia regularis n.sp.
(Iln. XX, chur. 6; Tekcr-cur. 36)

Acrochordonia o4yeHb peryNsapHOi nanuueobpasHoil ¢opmbl, 6e3 naparacTpajb-
HOJ IoJIoCTH. JKCralAnMOHHaA CUCTEeMa ITCCTPOeHAa ¢ MHOIMX HePEryJdsapHbIX IYyCTOT;
KadaJabl O4YeHb KOPOTKMe. TEeTPaKIOHBbl KPYMHOGYTOPYATBIC, AMXOTPUIHLI C KJago-
MOM 5 MM pa3Mmaxa.
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Plate 1

Geodia sp.
(Zbyczyce, Lower Campanian)

Fig. 1a. A fragment of sponge shaped like a flat, elongated plate (Z. Pal. UL
Sp. 1I/729A); X 1.

Fig. 1b. A fragment of the parenchymal skeleton on the surface, bundles of amphio-
xeas and protriaenes in situ (Z. Pal. UL Sp. II/729A); X 8.5.

Fig. lc. Sterrasters isolated from megascleres’ network (Z. Pal. UL Sp. II/729A);
X 65.

Fig. 2. A fragment of the dermal skeleton in situ: or ortodichotriaenes, am
amphioxeas (Z. Pal. UL Sp. I1I/729B); X 16.

Callopegma Zittel
(Lower Campanian)

Fig. 3. Callopegma ficoideum Hinde; _Zbyczyce (Z. Pal. UL Sp. 11/1287); X 1,
Fig. 4. Callopegma ficoideum Hinde; Zbyczyce (Z. Pal. UL Sp. 11/1446); X 1.
Fig. 5. Callopegma acaule Zittel; Pniaki (Z. Pal. UL Sp. 11/1290); X 1.
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Plate II

Propachastrella primaeva (Zittel)
(Zbyczyce, Lower Campanian)

Fig. 1. Cuplike specimen (Z. Pal. UL Sp. II/1422); X 1.

Fig. 2a. A fragment of the parenchymal network on the surface of the wall, with
a natural arrangement of chelotrops (Z. Pal. UL Sp. II/700); X 16.

Fig. 2b. Isolated microscleres: ms microstrongyles, mk microxeas, ml micro-
calthrops, st sterrasters (Z. Pal. UL Sp. II/700); X 65.

Kozlowskispongia bulbosa n.sp.
(Miech6w, Upper Campanian)

Fig. 3. A fragment of the parenchymal network (Z. Pal. UL Sp. I1/93); X 20.
(See also Pl VII, fig. 1)



Plate III

Fig. 1. Myrmeciophytum verrucosum (Roemer), a fragment of sponge with postica;
Zbyczyce, Lower Campanian (Z. Pal, UL Sp. 11/1471); X 1.
Figs. 2, 3. Aulaxinia sulcifera (Roemer), young stage; Przestawice (Fig. 2), Gnato-
wice (Fig. 3), Lower Maastrichtian (Z, Pal. UL Sp. I1I/4 and 715); X 1.
Fig. 4. Aulaxinia ventricosa Schrammen, a fragment of the parenchymal network,
isolated on the surface of the wall; Skrajniwa, Lower Campanian (Z. Pal.
UL Sp. 11/1296); X 30.
Fig. 5. Phymatella irregularis n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL
Sp. 11/1252); X 1. '
Fig. 6. Phymatella irregularis n.sp., a fragment of the parenchymal network; Gna-
towice, Lower Maastrichtian (Z. Pal. UL Sp. I1/31); X 17.5.
Fig. 7. Phymatella bulbosa Zittel; Pniaki, Lower Campanian (Z. Pal. UL, Sp.
11/1028); X 1.
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11/382); X 1.

Plate IV

1. Jerea pyriformis Lamouroux; Pniaki, Lower Campanian (Z. Pal. UL Sp.

. 2. Jerea pyriformis Lamouroux; Pniaki, Lower Campanian (Z. Pal. UL Sp.

11/1623); X 1.

. 3a. Jerea pyriformis Lamouroux; Pniaki, Lower Campanian (Z. Pal. UL Sp.

11/1624); X 1.

. 3b. Jerea pyriformis Lamouroux, a fragment of the parenchymal network;
Pniaki, Lower Campanian (Z. Pal. UL Sp. I1/1624); X 20.

. 4. Siphonia tulipa Zittel;
11/1234); X 1,

Zbyczyce, Lower Campanian (Z. Pal. UL Sp.

Fig. 5. Siphonia pyriformis Goldfluss; Skrajniwa, Lower Campanian (Z. Pal. UL

Fig 6. Siphonia ficus Goldfuss;

Sp. 11/230); X 1.

11/382); X 1.

Skrajniwa, Lower Campanian (Z. Pal. UL Sp.



Plate V

Siphonia tubulosa (Roemer)
(Zbyczyce, Lower Campanian)

Fig. 1. A fragment of the sponge without the upper pole, lateral view (Z. Pal
UL Sp. 11/386); X 0.5.

Fig. 2. Longitudinal section through the lower part of the sponge; the bottom of

the central cavity, epirhyses and aporhyses visible (Z. Pal. UL Sp. 11/275)
X 1. :
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Plate VI

Siphonia tubulosa (Roemer)
(Zbyczyce, Lower Campanian)

Fig. 1. A fragment of the lower. part of the sponge with a leukonoidal structure of
the water system; large postica visible on the wall of the central cavity
(Z. Pal. UL Sp. 11/670); X 1.

Fig. 2. A fragment of the parenchymal network, encircling prosopyles (Z. Pal.
UL Sp. 11/387); X 20.



Plate VII

Kozlowskispongia bulbosa n.gen., n.sp.
(Miech6éw, Upper Campanian)

Fig. 1a.Lateral view of the sponge (Z, Pal. UL Sp. 11/93); X 1. i
Fig. 1b. Isolated megascleres: or dermal ortodichotriaenes, tp parenchymal tetra-
clones, st sterraster type microsclere (Z. Pal. UL Sp. 11/93); X 60.

(See also Pl II, fig. 3)
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Plate VIII

Fig. la. Turonia variabilis Michelin; Pniaki, Lower Campanian (Z.  Pal. UL Sp.
11/381); X 1,

Fig. 1b. Turonia wvariabilis Michelin, isolated microscleres: st sterrasters, tr tor-
notes, ma microamphioxeas, sl style; Pniaki, Lower Campanian (Z. Pal
UL Sp. 11/381); X 65,

Fig. 2. Turonia aff. variabilis Michelin, a fragment of the parenchymal network
consisting of tetraclones and ortodichotriaenes in the walls of water canals;
Miechéw, Upper Campanian (Z. Pal. UL Sp. I1/127); X 17.



Plate IX

Fig. la. Eustrobilus extraneus n.sp., viewed from the side of the wall without the
dermal skeleton; Pniaki, Lower Campanian (Z. Pal. ULt Sp. I1/1617); X 1.

Fig. 1b. Eustrobilus extraneus n.sp., viewed from osculum; Pniaki, Lower Campa-
nian (Z. Pal. UL Sp. 11/1617); X 1.

Fig. lc. Eustrobilus extraneus n.sp., isolated sterrasters; Pniaki, Lower Campanian
(Z. Pal. UL Sp. 11/1617); X 65.

Fig. 2. Thecosiphonia gracilis n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
1/1565); X 1.
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Plate X

Fig. 1. Phyllodermia costata brevicostata Hinde, transverse section with uneven
surface; Skrajniwa, Lower Campanian (Z. Pal. UL Sp. 11/1200); X 1.

Fig. 2. Eustrobilus callosus Schrammen, complete specimen; Zbyczyce, Lower
Campanian (Z. Pal. UL Sp. 11/726); X 1.

Fig. 3a. Eustrobilus callosus Schrammen; Zbyczyce, Lower Campanian (Z, Pal. UL
Sp. 11/1482); X 1.

Fig. 3b. Eustrobilus callosus Schrammen, isolated microscleres: st sterrasters, sp
sphaerasters, se elongated and flattened sterraster with a small depression;
Zbyczyce, Lower Campanian (Z. Pal. UL Sp. 11/1482); X 65.
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Plate XI

Fig. la. Phyllodermia magna n.sp.; Skrajniwa, Lower Campanian (Z. Pal. UL Sp.
11/1295); X 1,

Fig. 1b. Phyllodermia magna n.sp., isolated microscleres: st sterrasters, sp sphae-
rasters, ms microstrongyles; Skrajniwa, Lower Campanian (Z. Pal. UL
Sp. 11/1295); X 65.



ACTA PALAEONTOLOGICA POLONICA, VOL. XI H. HURCEWICZ, PL. XI

Phot. M. Czarnocka & L. Luszczewskd



ACTA PALAEONTOLOGICA POLONICA, VOL. XI H. HURCEWICZ, PL. XII

1b

Phot. M. Czarnocka & L. Luszczewska



Fig
Fig
Fig
Fig

Fig

10*

Plate XII

. la. Ragadinia foraminifera n.sp., viewed from the exhalant side; Zbyczyce,
Lower Campanian (Z. Pal. UL Sp. 11/1466); X 1.

. 1b. Ragadinia foraminifera n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
11/1466); X 1.

. lc. Ragadinia foraminifera n.sp., isolated sterrasters; Zbyczyce, Lower Campa-
nian (Z. Pal. UL Sp. 11/1466); X 65.

. 2. Phyllodermia pulchra n.sp.; Skrajniwa, Lower Campanian (Z. Pal. UL Sp.
11/392); X 1.

. 3. Plinthosella sp., viewed from the lower side; Skrajniwa, Lower Campanian
(Z. Pal. UL Sp. 11/457); X 1,
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Plate XIII

Ragadinia rimosa (Roemer)
(Zbyczyce, Lower Campanian)

la. Specimen without the dermal skeleton (Z. Pal. UL Sp. 11/830); X 1.

1b. Isolated microscleres: st sterrasters, sp sphaerasters (Z. Pal. UL Sp. 11/830);
X1,

lc. A part of surface (Z. Pal. UL Sp, 11/830); X 2.

Plinthosella elegans n.sp.
(Pniaki, Lower Campanian)

2a. Sponge with dermal plates and modified fine-lumped desmas visible
(Z. Pal. UL Sp. 11/1013); X 2.7.

2b. Vertical view (Z. Pal. UL Sp. 1I/1013); X 1.

2¢c. Lateral view (Z. Pal. UL Sp. 1I/1013); X 1.
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Plate XIV

Fig. 1. Brochodora roemeri (Hinde); Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
11/737); X 1,

Fig. 2. Brochodora ramusculus Schrammen; Zbyczyce, Lower Campanian (Z. Pal.
UL Sp. 11/875); X 1.

Fig. 3a. Brochodora latiramea n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
11/888); X 1.

Fig. 3b. Brochodora latiramea n.sp., a fragment of the parenchymal network; Zby-
czyce, Lower Campanian (Z. Pal. UL Sp. 11/888); X 20.



Plate XV

Pachypoterion biedai n.sp.
(Pniaki, Lower Campanian)

Fig. la. A specimen without poles and with the pleural skeleton in the upper part
(Z. Pal. UL Sp, 11/1385); X 1.
Fig. 1b. A fragment of the parenchymal network (Z. Pal, UL Sp. 11/1385); X 20.
Fig. lc. Isolated microscleres: ma microamphioxeas, mk microxeas, ms micrc-
strongyles, msl microstyles (Z. Pal. UL Sp. 11/1385); X 65.
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Plate XVI

Homalodora polonica n.sp.
(Pniaki, Lower Campanian)

Fig. la. Single form (Z. Pal. UL Sp. 11/1475); X 1.

Fig. 1b. A fragment of the parenchymal network, encircling ostia (Z. Pal, UL Sp.
11/1475); X 20.

Fig. 1lc.Isolated microscleres: st sterrasters, rx rhaxes, sp sphaerasters, ms micro-
strongyles, ma microampioxeas (Z. Pal. UL Sp. 11/1475); X 65.

Fig. 2. A form consisting of three individuals (Z. Pal. UL Sp. 11/743); X 1.



Plate XVII

Homalodora ramosa (Mantell)
(Skrajniwa, Lower Campanian)

Fig. 1a. A view from the lateral side having riblike processes (Z. Pal. UL Sp.
11/869); X 1.

Fig. 1b. The same specimen, upper view; X 1.

Fig. 2. Isolated microscleres: st sterrasters, sp sphaerasters, ma microamphioxeas,
ms microstrongyles (Z. Pal. UL Sp. 1I/1117); X 65,

Fig. 3a. Homalodora pusilla Schrammen (Z. Pal. UL Sp. I11/379); X1,

Fig. 3b. The same specimen, upper view; X 1.
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Plate XVIII

Fig. la. Homalodora skrainivensis n.sp.; Skrajniwa, Lower Campanian (Z. Pal. UL
Sp. 11/385); X 1.

Fig. 1b. Homalodora skrainivensis n.sp., isolated microscleres: sp sphaerasters;
Skrajniwa, Lower Campanian (Z. Pal. UL Sp I1/385); X 65.

Fig. 2. Homalodora tuberosa Schrammen; Skrajniwa, Lower Campanian (Z. Pal.
UL Sp. 11/1073); X 1.

Fig. 3a. Homalodora tuberosa Schrammen; Skrajniwa, Lower Campanian (Z. Pal
UL Sp. 11/1071); X 1,

Fig. 3b. The same specimen, upper view; X 1.

Fig. 4. Homalodora tuberosa Schrammen, microscleres isclated from a few spe-
cimens: sp sphaerasters, ms microstrongyle, msl microstyles, ma micro-
amphioxeas, tr tornote; Skrajniwa, Lower Campanian; X 65.
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Plate XIX

Homalodora plana Schrammen
(Lower Campanian)

A specimen, representing the type of flatter forms; Pniaki (Z. Pal. UL Sp.
11/373); X 1.

. A specimen, representing thicker type; Skmajniwa (Z. Pal. UL Sp. 11/375);

X 1.

. A specimen with a young individual; Zbyczyce (Z. Pal. UL Sp. 1I/660); X 1.
. A longitudinal section revealing the aporhyse system; Skrajniwa (Z. Pal.

UL Sp. 11/626); X 1.
Microscleres, isolated from -a few specimens: st sterrasters, sp sphaerasters,
ma microamphioxeas, ms microstrongyles, mt microtornote; Skrajniwa; X 65.
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Plate XX

Fig. 1. Homalodora breviramosa n.sp.; Pniaki, Lower Campanian (Z. Pal. UL Sp.
1I/1114); X 1.

Fig. 2a. Homalodora ficus Schrammen; Skrajniwa, Lower Campanian (Z. Pal. UL
Sp. 11/629); X 1,

Fig. 2b. The same specimen, upper view; X 1.

Fig. 3. Propleroma campanica n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
11/899); X 1.

Fig. 4. Acrochordonia bifurcata n.sp.; Zbyczyce, Lower Campanian (Z, Pal. UL
Sp. 11/1457); X 1.

Fig. 5. Acrochordonia bifurcata n.sp.; Zbyczyce, Lower Campanian (Z. Pal. UL Sp.
11/1456); X 1.

Fig. 6. Acrochordonia regularis n.sp.; Pniaki, Lower Campanian (Z. Pal. UL Sp.
11/131); X 1.



Plate XXI

Fig. 1. Cycloclema compressa (Hinde); Miech6w, Upper Campanian (Z. Pal. UL Sp.
11/86/58); X 1.

Fig. 2. Cycloclema compressa (Hinde), without dermal skeleton; Zbyczyce, Lower
Campanian (Z. Pal. UL Sp. 11/826); X 1.

Fig. 3a. Heterostinia obligqua (Bennett); Bonarka, Lower Campanian (Z. Pal. UL Sp.
11/1382); X 1.

Fig. 3b. Heterostinia obliqua (Bennett), isolated microscleres: ms microstrongyles,
ma microamphioxeas, eu euaster; Bonarka, Lower Campanian (Z. Pal. UL
Sp. 11/1382); X 65.

Fig. 4. Heterostinia phytoniformis n.sp.; Skrajniwa, Lower Campanian (Z. Pal.
UL Sp. 11/590); X 1.
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Plate XXII

Fig. 1. Pachycothon giganteus Schrammen; Pniaki, Lower Campanian (Z. Pal.
UL Sp. I1/1374); X 1.

Fig. 2. Carterella cf. cylindrica (Giimbel); Zbyczyce, Lower Campanian (Z. Pal
UL Sp. 11/1427); X 1.

Figs. 3—17. Phalangium ramosum Moret, different specimens; Zbyczyce, Lower
Campanian (Z. Pal. UL Sp. 11/1435, 821, 787, 1602, 825); X 1.

Fig. 8. Phalangium tubulifera Moret; Zbyczyce, Lower Campanian (Z. Pal. UL
Sp. 11/477); X 1.

Fig. 9. Heloraphinia chordata n.sp.; Pniaki, Lower Campanian (Z. Pal. UL Sp.
11/1585/63); X 1.

Fig. 10. Inodia sp.; Miechdéw, Upper Campanian (Z. Pal. UL Sp. 11/136); X 1.



Plate XXIII

Fig. 1. Prokaliapsis arborescens (Michelin); Pniaki, Lower Campanian (Z. Pal. UL
Sp. 11/1625); X 1.

Figs. 2—4. Prokaliapsis clavata (Hinde), .different specimens; Zbyczyce-Pniaki,
Lower Campanian (Z. Pal. UL Sp. 1I/1481, 1030, 1435); X 1.

Fig. 5a. Phalangium scytaliforme Schrammen; Zbyczyce, Lower Campanian (Z. Pal.
UL Sp. 11/1423); X 1.

Fig. 5b. The same specimen, upper pole with osculum; X 1.

Fig. 6a. Pachynion scriptum (Roemer); Pniaki, Lower Campanian (Z. Pal. UL Sp.
11/1593); X 1.

Fig. 6b. The same specimen, upper pole with osculum; X 1.
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Plate XXIV

1. Aulaxinia ventricosa Schrammen, part of outer surface; Skrajniwa, Lower
Campanian (Z. Pal. UL Sp. 1I/1296); X 2.

. 2a. Heterostinia conica Schrammen, complete specimen; Zbyczyce (Z. Pal. UL
Sp. 11/399); X 1.

. 2b. Heterostinia conica Schrammen, m isolated megaclones, t triaenes, or
orthodichotriaenes; Zbyczyce, Lower Campanian (Z. Pal. UL Sp. 11/399); X 24.

. 3a. Heterostinia phytoniformis n.sp., upper pole; Zbyczyce, Lower Campanian
(Z. Pal. UL Sp. 11/591); X 1.

. 3b. Heterostinia phytoniformis n.sp., lower part of the sponge; Zbyczyce, Lower

Campanian (Z. Pal. UL Sp. 11/848); X 1.
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