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Guettardiscyphia zitti sp. n. — a remarkable hexactinellid sponge
from the Lower Turonian of the Bohemian Cretaceous Basin
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This paper describes a new hexactinosidan hexactinellid Guettardiscyphia zitti sp. n. on the basis of a detailed study of 279
specimens from 12 localities in the southern part of the Bohemian Cretaceous Basin. All the studied material comes from the
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basal Bila Hora Formation (Lower Turonian). The geology and palaeontology of the sponge-bearing strata at studied loca-
tions exhibit identical palaeoenvironmental settings: 1 — transgressive character of sediments with low sedimentation rates,
2 — presence of submarine swells formed by crystalline basement, 3 — hemipelagic sedimentation below the storm-wave

base, and 4 — the presence of proliferating diverse sponge faunas with subordinate accompanying macrofaunal remains.
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INTRODUCTION

The Lower Turonian transgressive sediments in the south-
ern margin of the Bohemian Cretaceous Basin (BCB) contain
abundant siliceous sponge fauna represented mainly by
hexactinellids and lithistid demosponges (e.g., Pocta, 1883,
1884). Hexactinellids are represented mainly by hexactino-
sidan genera Laocoetis Pomel, 1872, Hillendia Reid, 1964 and
Guettardiscyphia de Fromentel, 1860; lychniscosidan hexa-
ctinellids are less common (Zitt et al., 2006).

Cribrospongiids, which are characterized by a body with
three stellate wings (lobes) and a distinct basidictyonal plate,
are one of the most conspicuous hexactinellids occurring at
these locations. Pocta (1883) found these forms at Kamajka,
Zbyslav and Velim and identified them as Guettardia trilobata
Roemer (Fig. 1A). However, Pleuroguettardia trilobata (Roe-
mer, 1864) exhibits a different arrangement of canals in the
choanosomal skeleton and belongs to the family Craticulariidae
Rauff, 1893 (Fig. 1A, for details see the chapter Systematic
Palaeontology). Zitt et al. (2006, 2015) depicted this sponge
from Chrtniky and Planany and identified it as Guettardiscyphia
sp., because of its typical cribrospongiid canalization and sub-
stantial differences from all known species of Guettardiscyphia.
This long-known representative of Guettardiscyphia is de-
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scribed herein as a new species G. zitti. The description of this
new species is based on the study of numerous newly collected
specimens from the Bohemian Cretaceous Basin, the vast ma-
jority of which were acquired by the author during extensive
fieldwork over the past 20 years.

MATERIAL AND METHODS

All specimens of G. zitti sp. n. come from 12 locations in the
southern part of the BCB (Fig. 2). The examined material com-
prises 279 specimens: 256 specimens represent material newly
collected by the author and deposited in the collections of the
Czech Geological Survey (see the Appendix 1*), 19 specimens
come from the collections of the National Museum in Prague
(for repository numbers see the Appendix 1), and 4 specimens
were studied in the collections of the Institute of Geology and
Palaeontology of the Faculty of Science (Charles University in
Prague).

The largest number of specimens was collected in the
Chrtniky active quarry near Hefman(v Méstec (e.g., Zagorsek
etal., 2009; Zitt et al., 2006, 2014). The second most productive
location for the studied species was another active quarry at
Plariany near Kolin (e.g., Zitt and Vodrazka, 2013; Zitt et al.,
2015). The Velim, Nova Ves, Radim, Zbyslav, Kamajka and
Zehusice locations were already familiar for pioneer Bohemian
researchers (e.g., Fric, 1869, 1911; Pocta, 1883, 1884, 1885).
Other newly collected material is represented by specimens
from Nakle, Lipoltice and Markovice (Zitt and Nekvasilova,
1991, 1992) and from the recently described Kolin-Peklo loca-
tion (Zitt et al., 2013). The geology and age of these sponge-
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Fig. 1A—original illustration of Pocta (1883: p. 23, text, fig. 9) of
Guettardia trilobata (Roemer) from Zbyslav (Lower Turonian,
Czech Republic) with canals arranged in quincunx; B —original
illustration of Roemer (1864: tab. 5, fig. 8) of Pleurostoma
trilobatum Roemer = Pleuroguettardia trilobata (Roemer) from
Gehrden (Lower Campanian, Germany) with canals arranged
in quadrunx

-bearing strata exhibit identical lithological characteristics, fa-
cies, age, and accompanying macrofauna (see the references
above). All the studied material comes from the basal Bila Hora
Formation (Lower Turonian, Whiteinella archaeocretacea and
Helvetoglobotruncana helvetica zones — see, e.g., Zitt et al.,
2006, 2015). Lower Turonian siltstones at these locations trans-
gress over the remnants of the Upper Cenomanian sediments
or directly over the metamorphic basement.

Newly collected material was prepared mechanically and
chemically. Various methods of chemical preparation were em-
ployed, including the use of sodium carbonate (Bolli, 1952) and
38% sulphuric acid (Vodrazka, 2009). Silicified sponge skele-
tons were treated by etching in 3-10% acetic (Reid, 1958) or
hydrochloric acid in order to obtain material for SEM-studies. Si-
licified skeletons were studied using standard techniques of
SEM microscopy (Phillips XL-20, Polish Academy of Sciences,
Warsaw; JEOL JSM-6380LV, Charles University, Prague).

The sponge classification used in this paper follows
Systema Porifera (Krautter, 2002; Reiswig, 2002), a recognized
authoritative reference for sponge taxonomy.

SYSTEMATIC PALAEONTOLOGY

Phylum Porifera Grant, 1836
Class Hexactinellida Schmidt, 1870
Order Hexactinosida Schrammen, 1903
Family Cribrospongiidae Roemer, 1864
Genus Guettardiscyphia de Fromentel, 1860
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Fig. 2. Geological sketch map showing Upper Cretaceous sediments of the Bohemian Cretaceous Basin

with the localities yielding Guettardiscyphia zitti

sp. n. indicated (modified after Kost'ak et al., 2010)
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Synonyms. — ?Badinskia Pomel, 1872; Pseudogu-
ettardia Moret, 1925; Koleostoma Regnard, 1926.

Emended diagnosis. — Cribrospongiid sponges
with wall folded longitudinally above a tubular stalk to form radi-
ate and bilaterally compressed wings or hollow flanges of typi-
cally triangular form, which remain connected axially; radial
flanges sometimes separate axially, either singly or in pairs, to
form blade-like branches; rounded, elliptical or horseshoe-sha-
ped parietal oscula along narrow margins of flanges; flanges
freely open at the top, partly closed by transverse bridges of
secondary skeletal meshwork, or closed around a single axial
osculum.

R e marks.—Reid (1963) separated the species formerly
referred to as Guettardia Michelin, 1844 into two different but
homeomorphic genera based on canal organization. One is
Guettardiscyphia de Fromentel, 1860 (= Guettardia Michelin,
1844, non Nardo, 1833), with canals arranged in a quincuncial
(cribrospongiid) pattern, and belongs to the Cribrospongiidae
Roemer, 1864; the second genus — Pleuroguettardia Reid,
1963 — is characterized by canals arranged in a quadrangular
(craticulariid) pattern and belongs to the Craticulariidae Rauff,
1893. It is noteworthy that Reid (2004) considered Pleuro-
guettardia to be a junior synonym of Ptychocoetis Pomel, 1872.
However, Ptychocoetis Pomel, 1872 is nomen nudum and
nomen oblitum, whereas Pleuroguettardia Reid, 1963 is con-
sidered a valid genus (e.g., Pisera and Besquets, 2002).

Synonymization of Badinskia Pomel, 1872 with Guettar-
discyphia de Fromentel, 1860 was proposed by Pisera and
Besquets (2002). The genus Badinskia Pomel, 1872 was previ-
ously synonymized with Aphrocallistes by Moissette et al.
(1984) and Brimaud and Vachard (1986). Pisera and Besquets
(2002) interpreted tubular outgrowths figured by Pomel (1872:
tab. Il bis, figs. 8 and 9) not as tubular branches, as did
Moissette et al. (1984) and Brimaud and VVachard (1986), but as
probable roots common in Guettardiscyphia. The illustrations
and description of Pomel (1872: p. 85) leave no doubt that the
tubular outgrowths cannot be interpreted as roots of
Guettardiscyphia or any other sponge; the surface of the out-
growths (Pomel, 1872: tab. Il bis, figs. 8 and 9) exhibits well-de-
veloped regular canalization with quincunx arrangement, which
is evidence that the outgrowths represent tubular branches
formed by choanosomal skeleton. Moreover, Pomel (1872: tab.
Il bis, figs. 8 and 9) figured and described transverse sections of
tubular outgrowths with a regular radial arrangement of canals
of the same type as in his fig. 6, tab. Il bis. Synonymization of
Badinskia with Guettardiscyphia, as proposed by Pisera and
Besquets (2002), is followed with a question mark, because
Pomel’s description (1872) of the general shape of Badinskia
lobata resembles representatives of Guettardiscyphia and
Hillendia. The presence of parietal oscula (Pomel, 1872: p. 85)
and quincuncially arranged canals (Pomel, 1872: p. 85, 86) are
also characteristic for both genera. Important taxonomical char-
acteristics, such as the arrangement of aporhyses, or descrip-
tion of the whole shape of the complete specimen, are lacking in
Pomel’s (1872) description. The above arguments make the
synonymization of Badinskia with Guettardiscyphia doubtful.

Type species.— Guettardia stellata Michelin, 1844,
p. 121, 122, pl. 30, figs. 1-11.

Guettardiscyphia zitti sp. n.
(Figs. 3-5)

1883 Guettardia trilobata Roem. — Pocta, p. 23, text. fig. 9
1911 Guettardia trilobata Rom. — Fric, p. 79, fig. 328
1997 Guettardia trilobata Roem. — Zitt et al., pl. 2, fig. 2

2006 Guettardiscyphia sp. — Zitt et al., fig. 12G, H, K

2015 Guettardiscyphia sp. — Zitt et al., fig. 91, J

Holotype.—SpecimenRV347-PG49 (Fig. 3A). Housed
in the Collections of the Czech Geological Survey, Prague,
Czech Republic.

Paratypes. — Specimens RV363-PG65 (Fig. 3B),
RV402-NG20 (Fig. 3C), RV391-NG9 (Fig. 3E), RV225-CHG76
(Fig. 3F), RV245-CHG96 (Fig. 4C). Paratypes are housed in
the Collections of the Czech Geological Survey, Prague, Czech
Republic.

Studied material — 279 specimens from the Bo-
hemian Cretaceous Basin: 12 specimens from the Kamajka lo-
cation, 3 specimens from Zbyslav, 128 specimens from Chrt-
niky, 11 specimens from Velim, 8 specimens from Nova Ves, 1
specimen from Lipoltice, 1 specimen from Radim, 6 specimens
from Markovice, 2 specimens from Zehusice, 84 specimens
from Planany, 25 specimens from Nakle, 3 specimens from
Kolin-Peklo. The specimen from Zbyslav figured by Pocta
(1883) and Fric (1911) (specimen NM-03278, see Appendix 1).
Specimens from Velim, Chrtniky and Plafiany, figured by Zitt et
al., 1997, 2006, 2015 (see synonymy list), have also been ex-
amined. For the age and geology of the localities see the chap-
ter Material and Methods, for their location see Figure 2. For the
repositories of the specimens see the Appendix 1.

Locus typicus.—Planany Quarry near Kolin, Czech
Republic.

Stratum typicum. — Upper Cretaceous, Early
Turonian, Mytiloides labiatus Zone. Lower part of the Bila Hora
Formation (sensu Cech et al., 1980).

Etymology.-Inhonour of Jifi Zitt (Institute of Geology
of CAS, Prague), a great personage and outstanding research
worker, who published major works on geology and palaeontol-
ogy of the nearshore facies of the Bohemian Cretaceous Basin.

Diagnosis.—The sponge forms typically three stellate
wings in its upper part. In its lower part, the sponge skeleton is
irregularly lobate or elliptical in cross section and forms a basi-
dictyonal plate on its basal part with occasional root-like out-
growths (secondary deposition of the regular dictyonal frame-
work). Rounded to elliptical parietal oscula occur along the
edges of the wings, as well as along the lobate portion of the
lower part of the sponge. Epirhyses (i.e. inhalant canals) show a
regular quincuncial arrangement of canal openings on the der-
mal surface; their number varies between 96 and 304 per
square centimetre. Aporhyses (i.e. exhalant canals) are in the
same arrangement as epirhyses (quincunx), but the gastral
side may exhibit twice as many apertures, of which only half are
true aporhyses, and the second half are epirhyses extending
from the dermal surface.

Description.—Incross-section, the sponge is stellate
in its upper part (e.g., Figs. 3A and 4F) and lobate to elliptical
(resp. circular) in its lower part. The upper, stellate portion is
composed of three (96.5% of specimens), rarely of two (2.2% of
specimens; Fig. 4A) or four (1.3% of specimens) laterally com-
pressed wings that originate by radial folding of the walls. These
wings are star connected and 3 mm (juveniles) to 13 mm
(gerontic) thick. Two parallel walls forming a wing are separated
by a narrow space. The wall forming a wing has a thickness of
1.3-4.6 mm. In the lower part of the plicated portion, the narrow
space between wings is usually filled in by a secondary
dictyonal skeleton (Figs. 3A and 4E-G)

Rounded to eliptical parietal oscula occur along the edges
of these wings, as well as along the lobate portion of the lower
part of the sponge (e.g., Fig. 4A, C, D). Parietal oscula are 0.8 x
0.8 to 10.3 x 8.4 mm in diameter (see the Appendix 1) with
spacing of 3.5-19 mm; specimens with larger pariatal oscula
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Fig. 3. Guettardiscyphia zitti sp. n.

A — holotype RV347-PG49, Planany, note two Spondylus sp. valves cemented near the basidictyonal plate; B — paratype
RV363-PG65, Planany, note the bivalve Atreta sp. cemented on the attachment surface of the basidyctional plate; C — paratype
RV402-NG20 with large parietal oscula along the edges of the wings, Nakle; D — specimen RV224-CHG75 with seemingly irregular
distribution of canals due to thickened cortical layer, Chrtniky; E — paratype RV391-NG9, gerontic specimen with rhizobasidyctional
plate, Nakle; F — paratype RV225-CHG76, Chrtniky
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Fig. 4. Guettardiscyphia zitti sp. n.

A — specimen RV226-CHG77 with a small attachment scar having only two developed wings, Chrtniky; B — specimen RV199-CHG50,
root-like outgrowths of the basal plate overgrowing lithistid demosponge Chonella sp., Chrtniky; C — paratype RV245-CHG96, carbon-
ate dissolved in acid, Chrtniky; D — specimen RV236-CHG87 overgrown (in the left part) by hexactinellid Cyrtobolia morchella (Reuss),
Chrtniky; E — specimen RV178-CHG29, cross-section of a wing in the lower part infilled with a secondary skeleton and closely spaced
canals, Chrtniky; F — specimen RV364-PG66 exposing both the gastral surface and the dermal surface of the wall, Plafiany; G — speci-
men RV155-CHGB6, transverse section of the wing showing the primary choanosomal skeleton pierced by epirhyses and aporhyses
(left and right part) and wing interior infilled by an irregular secondary framework pierced by smaller and larger canals (central part), car-
bonate dissolved in acid, Chrtniky
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also exhibit wider interspaces (cf. Fig. 3A, C). Parietal oscula
are rounded to elliptical; they usually show parallel elongation
with a general direction of sponge growth except in 0.5% of the
specimens under study (see the Appendix 1). Close to the
basal part of the sponge, the parietal oscula are usually filled in
by accretions of an irregular secondary skeleton.

The studied specimens attach to hard and semi-hard sub-
strates mainly by a broad basidictyonal plate (basiphytous
mode of attachment; Figs. 3A, B, F and 4A). The basidictyonal
plate is formed by a regular secondary dictyonal skeleton, ex-
hibiting straight dictyonal strands. In addition to a variously
shaped basidictyonal plate, some specimens exhibit the pres-
ence of root-like outgrowths emitted from the centres of the sec-
ondary skeleton deposition (rhizobasiphytous mode of attach-
ment; Figs. 3E, F and 4B).

Inhalant canal openings, situated on the dermal surface of
the choanosomal skeleton, are rounded to elliptical. The direc-
tion of elongation of inhalant canal openings corresponds to the
general direction of growth. The cortex on the dermal surface of
the chonaosomal skeleton is well-developed (Fig. 5A). Inhalant
canal openings are arranged in a quincunx pattern (Fig. 5A) and
are well-exposed typically on the wall surfaces in depressions
between the wings (Fig. 4A, B, D). Canal openings on the dermal
surface may be seemingly absent in places where they are
veiled by a thin layer of secondary dictyonal skeleton, especially
close to the edges of the wings as well as close to the
basidictyonal plate (Fig. 5E, F). Inhalant canal openings may
also exhibit an apparently irregular distribution pattern caused by
the presence of a thickened layer of regular secondary dictyonal
skeleton (Figs. 3D and 5E). The length of the inhalant canal
openings (in the direction of growth of the wall) is 0.22—-0.43 mm
and the width equals 0.18-0.42 mm. Inhalant canal openings are
separated by skeletal bands, 0.34-0.83 in width.

The results of 119 measurements (see the Appendix 1)
show that the number of epirhyses per square is highly variable
— there are 96-304 canal openings per square centimetre with
amedian value of 175 per cm?. The lowest density of epirhyses
(96-128 per cm?) was counted exclusively on the distal parts of
the wall (e.g., Fig. 3A). In contrast, the highest density counts
(240-304 per cm?) are located on the walls close to the basi-
dictyonal plate or on juvenile specimens.

Canals inside the chonaosomal skeleton are rounded (Fig.
5D), rarely slightly elliptical with elongation parallel to the growth
direction. They have a diameter of 0.16-0.36 mm and dis-
tances between their centres equal to 0.35-0.63 mm.

Exhalant canal openings, situated on the gastral surface of
the choanosomal skeleton, may be in the same arrangement as
the inhalant canal openings (Fig. 5D), or the gastral side exhib-
its twice as many apertures, of which only half represent
aporhyses and the second half are epirhyses extending from
the dermal surface (Fig. 4F).

The cortex is not developed on the gastral surface (Fig. 5C,
D). The gastral surface within the wings is partly or entirely filled
with an irregular secondary dictyonal framework (Fig. 5F).
These secondary framework deposits within the wings show
the absence of dictyonal strands and are penetrated by irregu-
lar smaller and larger canals (Fig. 4E, G) that undoubtedly inter-
connect the gastral surface with parietal oscula.

The primary (choanosomal) skeleton of the wall exhibits a
regular dictyonal framework with distinct dictyonal strands (Fig.
5B, D, F). The frames formed by interconnected hexactines are
squared to rectangular, 0.10-0.27 mm (in the direction of
growth) x 0.09-0.19 mm in size. The surface of the spicules is
smooth (Fig. 5B), rarely showing fine granulation especially
close to the cortex (Fig. 5C). Fine granulation was also ob-
served on hexactines forming the cortical layer.

DISCUSSION

The skeletal canalization of Guettardiscyphia was first de-
scribed from Guettardiscyphia (=Koleostoma) godeti (Regnard,
1926: p. 473, 474, pl. XVIII, fig. 1). Moret (1926) established the
presence of the same type of structure in the type species G.
stellata (Michelin). The perforating character of many epirhyses
is a special development and suggests that inhalant canals ex-
tended to the subgastral stratum of the trabecular network (Reid,
1962). Guettardiscyphia stellata (Michelin), Guettardiscyphia go-
deti (Regnard in Moret), Guettardiscyphia radians (Hinde) and
Guettardiscyphia bisalata (Schrammen) are species that exhibit
perforating character of the epirhyses. The epirhyses of
Guettardiscyphia thiolati (d"Archiac), in contrast, end blindly un-
der the gastral surface of the choanosomal skeleton (Pisera and
Besquets, 2002). Guettardiscyphia zitti sp. n., compared with the
above-mentioned Guettardiscyphia species, show both perforat-
ing and non-perforating character of epirhyses.

Guettardiscyphia thiolati (d”Archiac) differs from Guettardi-
scyphia zitti sp. n. significantly by skeletal expression of epirhy-
ses and aporhyses inside the choanosomal skeleton. Inside the
wall of G. thiolati, epirhyses and aporhyses run in one large
skeletal space, oval in cross-section, whereas G. zitti sp. n. al-
ways shows separate inhalant and exhalant canals (cf. Fig. 5D;
Pisera and Besquets, 2002: tab. 12, fig. 3). These two species,
however, show similar skeletal characteristics of the wing “infill-
ing” by a secondary skeleton with interconnecting canals (cf.
Fig. 4E; Pisera and Besquets, 2002: tab. 7, fig. 8).

Guettardiscyphia zitti sp. n. differs from all the above-men-
tioned Guettardiscyphia species in typically possessing 3
wings, whereas other representatives of the genus usually bear
4—6 wings. The wings of the newly described species are al-
ways united, which is not true for most Guettardiscyphia spe-
cies (e.g., Guettardiscyphia stellata), which emit separated hol-
low flanges in the upper part of wings.

Guettardiscyphia zitti sp. n. shows the formation of a distinc-
tive basidictyonal/rhizobasidictyonal plate formed by a regular
secondary dictyonal framework. Such prominent attachment
structures were not described or figured by previous authors in
Guettardiscyphia. However, the taxonomical importance of
these structures remains questionable, as they might be a re-
sponse to specific palaeoenvironmental conditions (substrate)
at studied locations.

The number of inhalant canal openings per cm? (represent-
ing also the number of epirhyses), which used to be considered
an important taxonomical characteristic at the species level
(e.g., Schrammen, 1912; Mehl, 1992, was found to be very vari-
able for G. zitti sp. n.; 94—304 per cm?). Moreover, based on 119
measurements (see the Appendix 1), it can be concluded that
the density of canal openings of G. zitti strongly depends on the
part of the sponge in which the density count was carried out.
Therefore, the single number counts of epirhyses per area are
not considered a principal taxonomical characteristic for the
Guettardiscyphia.

The geology and palaeontology of the sponge-bearing
strata at studied locations exhibit identical palaeoenvironmental
settings:

— transgressive character of sediments with low sedimen-

tation rates,

— presence of submarine swells formed by the crystalline

basement,

— hemipelagic sedimentation below the storm-wave base,

— presence of proliferating diverse sponge faunas with

subordinate accompanying macrofaunal remains.
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Fig. 5. Guettardiscyphia zitti sp. n., SEM microphotographs of a siliceous skeleton, Chrtniky

A —dermal surface of the wall with quincuncially arranged epirhyses, fragment of RV261-CHG112; B — primary choanosomal skeleton in
a transverse section of the wall, fragment of RV261-CHG112; C — gastral surface of the wall with granulated spicules and quadratically
arranged epirhyses and aporhyses, fragment of RV235-CHG86; D — gastral surface of the wall with tangential section through the central
part of the wall (lower half of the figure), fragment of RV235-CHG86; E — dermal surface of the wall veiled by a 0.5-mm thick layer of a sec-
ondary framework, which was removed in the upper third of the picture, fragment of RV259-CHG110; F — transverse section of the wing,
showing the outermost thin layer of a regular secondary framework, wall formed by a regular dictyonal skeleton and the interior of the
wing partly infilled by an irregular secondary meshwork, fragment of RV155-CHG6
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This is in conformity with numerous modern studies report-
ing Late Cretaceous hexactinellid faunas typically linked to
transgressive cycles, low sedimentation rates, and depths be-
low the storm-wave base (see e.g., Schneider et al., 2011,
2013; Vodrazka and Crame, 2011 and references therein).

CONCLUSIONS

All the studied specimens (279 specimens from 12 loca-
tions) of G. zitti sp. n. come from the basal Bila Hora Formation
in the Bohemian Cretaceous Basin (Lower Turonian). This is a
very remarkable sponge, known to Czech scientists since the
19th century (Pocta, 1883), but was only recognized as a new
species after more than a hundred years. It is concluded that
some variable taxonomical characteristics of Guettardiscyphia,

such as the density of epirhyses per area, are of limited taxo-
nomical importance.
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