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We describe two new genera of phymaraphiniid lithistid sponges Twertupia gen. nov. and Pickettispongia gen. nov.
from the upper Eocene Pallinup Formation of South Western (SW) Australia based on new, rich and very well preserved
material. Type material of these two genera, earlier described from poorly preserved material, were originally attributed
to Thamnospongia subglabra and Stachyspongia neoclavatela (in case of species of Twertupia), and to Discoderma ta-
belliformis (case of species of Pickettispongia). This is the first record of bodily preserved phymaraphiniid sponges from
Eocene rocks, as well as from the southern hemisphere. We discuss extant and fossil representatives of Phymaraphiniidae
and their geographical distribution, concluding that the present day occurrences of these sponges are the result of a much
larger Mesozoic Tethyan distribution.
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Introduction

The first report and descriptions of sponges from the
Eocene rocks (Pallinup Formation, Bremer Basin; Fig. 1)
of SW Australia were by Chapman and Crespin (1934) and
Laubenfels (1953); a review of their collections was included
in the study of fossil Australian sponges by Pickett (1983).
More recently a representative of the extant Brachiaster
Wilson, 1925, was described from these rocks by Pisera and
Bitner (2007). Gammon et al. (2000a, b, 2003) and Gammon
and James (2003) provided a review of the sponge fauna in
a geological context and offered an environmental interpre-
tation. Loose spicules were first reported by Hinde (1910),
and more recently were studied in detail by Lukowiak (2015,
2016), while intact nonlithistid demosponges were described
by Lukowiak and Pisera (2017). Despite these studies, the
fossil content of the Pallinup Formation, in particular lithis-
tid demosponges that comprise the majority of the fossil
fauna, remains mostly undescribed.

The aim of the present paper is the revision of the most
common (numerically) lithistid sponges that belong to the
family Phymaraphiniidae. The species described had been
reported from the Eocene of SW Australia by Chapman and
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Crespin (1934) and Laubenfels (1953), but they were errone-
ously ascribed to the wrong genera and families. Gammon et
al. (2000a) mentioned the presence of phymaraphiniid lithis-
tids in these rocks but did not provide any additional details.

Nomenclatural acts—This published work and the nomen-
clatural acts it contains have been registered in ZooBank:
http://zoobank.org/urn:1sid:zoobank.org:pub:20476566-
0D3C-4AFE-B2D6-8B3566687FEE.

Institutional abbreviations—GSWA, Geological Survey of
Western Australia, Perth; MNHN, Musée national d’His-
toire naturelle, Paris, France; WA, University of Western
Australia, Perth; WAM, Western Australian Museum,
Perth, Australia; ZPAL, Institute of Paleobiology, Polish
Academy of Sciences, Warszawa, Poland.

Other abbreviations—FRNP, Fitzgerald River National
Park; st., SEM stub.

Geological setting

Eocene sponge rich facies from SW Australia, that are to-
day attributed to the upper Eocene Pallinup Formation in

https://doi.org/10.4202/app.01052.2023
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Fig. 1. Palacogeography of the Eocene in SW Australia (A) and location
of investigated sections (B, stars). Eocene sediment shaded. Based on
Gammon et al. (2000b).

Bremer Basin (Fig. 1), have been known for over a century
(Hinde 1910; Chapman and Crespin 1934; Laubenfels 1953)
and recently their stratigraphical, sedimentological, palae-
oenvironmental and palaeobiogeographical aspects were
described in detail by Gammon et al. ( 2000a, b, 2003) and
Gammon and James (2001, 2003). All sponges described
here were collected from the Fitzgerald Member, the top-
most member of the Pallinup Formation represented by
heterogeneous units of spiculite, spongiolite, terrigenous
sandstone and mudstone. The Fitzgerald Member consists
of spiculites and spongiolites (Gammon et al. 2000b) and is
interpreted as being deposited in a shallow water inner shelf
shore-face embayment-archipelago (Gammon et al. 2000a;
Gammon and James 2001, 2003).

Material and methods

The first specimens of the sponges described here were
collected by Paul Gammon during his PhD thesis fieldwork.
The majority of the specimens that form the basis of the
present study were collected during two field expeditions
to the Fitzgerald River National Park (FRNP) area organ-
ised by AP and financed by the Polish granting agencies
(grant numbers KBN 3 PO4D 03924 and NCN 2016/21/B/
ST10/02332). The first expedition took place in 2004 (the
field team included AP, Paul Gammon, and John Pickett),
and the second one in 2017 (the field team included AP,
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MAB, JF, and David Sutton, Perth; Geraldine and Steve
Janicke, Albany, Australia (both Friends of FRNP) helped
us during part of the fieldwork).

The investigated sponges were first studied with a
binocular microscope to recognise desma types from the
choanosomal skeleton and to search for preserved ectoso-
mal spicules. Small fragments of the upper surface, with
both desmas and ectosomal spicules, were studied under
SEM in the Institute of Paleobiology, Warszawa. The type
material described by Chapman and Crespin (1934) and
Laubenfels (1953) which was studied in 2017, is housed in
the collections of the University of Western Australia and
the Geological Survey of Western Australia, Perth. The new
collected material described here is housed in the Western
Australian Museum (WAM 2023.2, WAM 2023.3) and the
Institute of Paleobiology (ZPAL Pf. 14).

Systematic palaeontology

Phylum Porifera Grant, 1836
Class Demospongiae Sollas, 1885

Subclass Heteroscleromorpha Cardenas, Pérez, and
Boury-Esnault, 2012

Order Tetractinellida Marshall, 1876

Family Phymaraphiniidae Schrammen, 1924

Genus Twertupia nov.

Type species: Thamnospongia subglabra Chapman and Crespin, 1934,

by monotypy. Hamersley River area, SW Australia, upper Eocene.

Etymology: From Twertup field station, where many specimens of this
species were found.

Diagnosis.—As for the type species, by monotypy.

Twertupia subglabra (Chapman and Crespin, 1934)
comb. nov.
Figs. 2A-D, 3, 4.

1934 Thamnospongia subglabra sp. nov.; Chapman and Crespin 1934:
116, pl. 9: 17-18, pl. 10: 19.

non 1934 Thamnospongia neoclavatella sp. nov.; Chapman and Cre-
spin 1934: 115, pl. 9: 16.

1953 Stachyspongia neoclavatella (Chapman and Crespin, 1934);
Laubenfels 1953: 108, text-fig. 2.

21983 “Thamnospongia” neoclavatella Chapman and Crespin, 1934;
Pickett 1983: 101.

1983 “Thamnospongia” subglabra Chapman and Crespin, 1934; Pick-
ett 1983: 101.

Diagnosis—Subcylindrical to cylindrical ramose phymara-
phiniid covered with irregularly distributed conical mamel-
ons (they can be nearly smooth when young/smaller) that
are covered with sinuous, radially arranged shallow canals
on their surface. Ectosomal spicules are irregular, strongly
tuberculate discotriaenes to phyllotriaenes.

Material —Thamnospongia subglabra holotype (GSWA HI)
and paratypes (GSWA H16, H19) from Hamersley River area,
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Fig. 2. Specimens of phymaraphiniid sponges illustrated by Chapman and Crespin (1934) and Laubenfels (1953). A, B. Type material of Twertupia sub-
glabra (Chapman and Crespin, 1934) (originally Thamnospongia subglabra; Chapman and Crespin 1934: pl. 9: 17, 18), Hamersley River area, Australia,
upper Eocene. A. Holotype, GSWA H1. B. Paratype GSWA H16. C, D. Twertupia subglabra (originally Stachyspongia neoclavatella; Laubenfels 1953:
text-fig. 2A right and left), SW Australia, exact locality unknown, upper Eocene, WA23732 (two different specimens with the same collection number).
E. Type material of Pickettispongia tabelliformis (Chapman and Crespin, 1934) (originally Discodermia tabelliformis; Chapman and Crespin 1934: pl. 7:
7), Hamersley River area, Australia, upper Eocene. GSWA 1/3966, E,, E,, opposite surface views, Es, section view.

Australia, Eocene, and the material of Stachyspongia neo-
clavatella (WA 23732.2 specimens illustrated in Laubenfels
1953, here re-illustrated Fig. 2A—D), exact locality unknown,
SW Australia, Eocene. Over 500 newly collected specimens
(WAM 2023.2a, b, ZPAL Pf. 14/1-9, and more than 400 spec-
imens unnumbered) from Fitzgerald River National Park
(Hamersley River area, Twertup area, Moir Track), and Doyle
Road, east of Hopetoun, SW Australia, Eocene (Fig. 1B).

Description—Subcylindrical to cylindrical sponges (Fig.
3A-)), rarely slightly compressed (Fig. 3K), usually ramose,
reaching 2 c¢cm in diameter and up to 15 cm high. When
smaller (young), they are nearly smooth, later bearing wide
conical outgrowths (mamelons) that are distributed without
any order on the surface. These outgrowths are up to 5 mm
high and covered with sinuous, shallow, radially arranged
furrows (not developed in small/young specimens) that
spread over the surface of the sponge. Surface of choano-
somal desma skeleton finely porous (Fig. 4B, C) showing

strongly sculptured triders, with pore diameters between
0.05 and 0.2 mm, pores dense but irregularly distributed.
In some parts of the surface, the skeleton may be dense,
without visible openings, due to the development of a sec-
ondary skeleton composed of flattened modified desmas
resembling rhizoclones (Fig. 4D) that cover canal openings.

The choanosomal desma skeleton consists of regular tri-
ders (Fig. 4C) covered by complex large tubercles (button-
like) in the central part (slightly mushroom-shaped), that are
covered by smaller tubercles, and half-ring-like elevations
(also granulated) on arms in the proximal part; in the distal
part much smaller and smooth tubercles occur (Fig. 4F).
Central large tubercle may be dome-like and granulated
or with a flattened top and smooth tubercle or low conical
elevation in the centre (Fig. 4G—I). When young, the princi-
pal tubercles may be smooth (Fig. 4E). Trider arms usually
divided (dichotomously or trichotomously) in distal part,
forming strongly branched zygomes (Fig. 4F). In some parts



Fig. 3. Morphological variability of the phymaraphiniid sponge Twertupia subglabra (Chapmann and Crespin, 1934) from the Fitzgerald River National
Park (A, Doyle Road; B-D, F, G, J, K, Twertup area; E, H, I, Hamersley River area), Australia, upper Eocene. A. ZPAL Pf. 14/1. B. ZPAL Pf. 14/2.
C. WAM 2023.2a. D. ZPAL Pf. 14/3. E. ZPAL Pf. 14/4. F. ZPAL Pf. 14/5. G. ZPAL Pf. 14/6. H. ZPAL Pf. 14/7. 1. ZPAL Pf. 14/8. J. WAM 2023.2b.
K. ZPAL Pf. 14/9.
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Fig. 4. Skeletal features of the phymaraphiniid sponge Twertupia subglabra (Chapmann and Crespin, 1934), from the Fitzgerald River National Park (A,
B, F, H, Doyle Road; C, D, E, G, I, Hamersley River area), Australia, upper Eocene. A. Upper surface showing ectosomal disco/phyllotriaenes; between
them rhizoclone-like modified desmas are visible, ZPAL Pf. 14/st.A822. B. General view of the choanosomal skeleton with canal openings, ZPAL Pf. 14/
st.A819. C. Detailed view of choanosomal skeleton surface showing trider desmas and their sculpture in oblique view, ZPAL Pf. 14/st.906. D. Surface
of choanosomal skeleton showing development of the secondary skeleton composed of flattened modified triders covering canal openings, ZPAL Pf. 14/
st.906. E. Young trider desma partly incorporated into the skeleton, ZPAL Pf. 14/st.A743. F. Surface of choanosomal skeleton showing variable sculp-
turing of the triders, ZPAL Pf. 14/st.A819. G. Details of trider sculpture and articulations, ZPAL Pf. 14/st.906. H, 1. Trider sculpture variability. H. ZPAL

Pf. 14/st.A748. 1. ZPAL Pf. 14/st.A821.

the skeleton may be very dense (no pores are visible) due to
additional spicules resembling rhizoclones (Fig. 4D) (most
probably modified, flattened triders). Ectosomal spicules
are irregular and strongly incised discotriaenes to phyllotri-
aenes, with tuberculate surface, that are 296—378 um in di-
ameter, between them may occur rhizoclone-like modified
desmas (Fig. 4A). No microscleres have been found.

Remarks—This is the most common sponge in the Eocene
rocks of the FRNP area.

Chapman and Crespin (1934) attributed these sponges to
the Cretaceous Thamnospongia Hinde, 1883, based on their
general shape which is comparable to the Cretaceous species
T. glabra Hinde, 1883. However, Thamnospongia has dicho-

triaenes as ectosomal spicules, not disco- or phyllotriaenes,
and tetraclones as choanosomal desmas, not triders, and thus
belongs probably to the Phymatellidae Schrammen, 1910.
Laubenfels (1953) who realized the error, took a different,
although erroneous, approach and compared the sponges to
the Cretaceous Stachyspongia Zittel, 1878, characterised by
rhizoclones as choanosomal desmas. Stachyspongia also has
a deep cylindrical spongocoel, entirely lacking in the stud-
ied specimens. The only comparable taxon is Pholidocladia
Hinde, 1883, from the Late Cretaceous of Europe, composed
of bushy cylindrical branches with triders as desmas (very
similar to those in the studied specimens) and smooth irreg-
ular discotriaenes as ectosomal spicules. Considering the
age difference, large geographical distance, and difference
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Fig. 5. Morphological variability of the phymaraphiniid sponge Pickettispongia tabelliformis (Chapmann and Crespin, 1934) from the Fitzgerald River
National Park (B, Doyle Road; A, C Hamersley River area), Australia, upper Eocene. A. Opposite side views (A, A,) and transverse section (Az) showing
narrow slit in the middle, WAM 2023.3/a. B. ZPAL PF. 14/10. C. Opposite side views (C;, C,) and transverse section (C;) showing narrow slit in the
middle, ZPAL Pf. 14/11.

in ectosomal spicules, we consider the studied species be-
longing to a new genus.

Additionally, Laubenfels (1953) synonymized the two
species of Chapman and Crespin (1934), i.e., Thamnospongia
neoclavatella and Thamnospongia subglabra, erroneously
basing it solely on external shape, and assigned them to the
Stachyspongia, as Stachyspongia neoclavatella (Chapman
and Crespin, 1934). Thamnospongia neoclavatella has tetra-

clones and phyllotriaenes as ectosomal spicules and thus be-
longs probably to the Theonellidae Lendenfeld, 1903, while
Stachyspongia is a rhizomorine demosponge (desmas as
rhizoclones).

Stratigraphic and geographic range.—Upper Eocene,
Fitzgerald Member, Pallinup Formation; Fitzgerald River
National Park (Hamersley River area, Twertup area, Moir
Track) and Doyle Road, SW Australia.
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Fig. 6. Skeletal features of morphological variability of the phymaraphiniid sponge Pickettispongia tabelliformis (Chapmann and Crespin, 1934), from the
Fitzgerald River National Park (A-D, Doyle Road; E-I, Hamersley River area), Australia, upper Eocene. A. Upper surface showing ectosomal discotri-
aenes; between them rhizoclone-like modified desmas are visible, ZPAL Pf. 14/st. A839. B. General view of the choanosomal skeleton with canal openings,
ZPAL Pf. 14/st.A823. C. Detailed view of choanosomal skeleton surface showing trider desmas and their articulations, ZPAL Pf. 14/st.A823. D. Surface
of choanosomal skeleton showing trider with hemispherical central tubercle, ZPAL Pf. 14/st.A823. E. Slightly eroded surface of the choanosomal skele-
ton showing densely distributed canal openings, ZPAL Pf. 14/st.914. F. Details of triders showing variability in sculpture of desmas, ZPAL Pf. 14/st.825.
G. Oblique view of triders showing articulations, ZPAL Pf. 14/st.914. H, 1. Details of trider sculpture. H. ZPAL Pf. 14/st.914. I. ZPAL Pf. 14/st.913.

Genus Pickettispongia nov.

Type species: Discodermia tabelliformis Chapman and Crespin, 1934,
by monotypy. Hamersley River area, SW Australia, upper Eocene.

Etymology: In honour of John Pickett, Australian palaeontologist and
student of fossil sponges.

Diagnosis.—As for the type species, by monotypy.

Pickettispongia tabelliformis (Chapman and
Crespin, 1934) comb. nov.
Figs. 2E, 5, 6.

1934 Discodermia tabelliformis sp. nov.; Chapman and Crespin 1934:
113, pl. 7: 7-8.
1983 “Discodermia” tabelliformis; Pickett 1983: 100.

Diagnosis.—Large flattened phymaraphiniid composed of

two closely adhering plates; both sides identical, covered
with numerous wide and low conical outgrowths/mamelons
with radially arranged sinuous bands of denser skeleton.
Desmas are triders with strong sculpture, ectosomal spi-
cules are irregularly tuberculated disco- to phyllotriaenes.

Material—Holotype (GSWA 1/3966, Fig. 2E) from Hamer-
sley River area, SW Australia, Eocene. Newly collected ma-
terial (WAM 2023.3a, b, ZPAL Pf. 14/10-11, and 19 speci-
mens unnumbered): 12 specimens from the Hamersley River
area, six specimens from the Twertup area, five specimens
from Doyle Road (Fig. 1B); in each case from large to small
fragments.

Description.—Plate-likes sponges that are up to 18x15 cm
large (they are not complete) and up to 1 cm thick (Fig. SA—C).
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Both sides of the plates have the same morphology; they
are covered with low, widely conical outgrowths (mamel-
ons) that vary strongly in size and distribution between
various specimens. The mamelons display sinuous, radially
arranged bands of denser skeleton that are up to 1 mm wide
(Fig. 5B, C)).

The surface of the choanosomal skeleton is covered with
openings that are round to elongate, 0.1-0.4 (exceptionally
0.6) mm wide, and densely distributed (Fig. 6B, E). They
are separated only by a narrow skeletal bridge in some parts
or more wide skeletal bands in others. Desmas are typical
triders (Fig. 6C, D, F-I) with a central tubercle (slightly
mushroom-like shaped) that is hemispherical and tuber-
culate (Fig. 6C, D, G) or nearly flat with a large central
tubercle (Fig. 6F-1); both types are observed in the same
specimen or even side by side. Trider arms bear proximally
half-ring-like bands (one per arm) that are covered with
tiny tubercles, and smaller smooth tubercles distally (Fig.
6C, D, H); the arms are usually divided (dichotomously
or trichotomously) in distal part, and forming strongly
branched zygomes (Fig. 6C, G). Ectosomal spicules are
spinose discotriaenes with irregular margins measuring
100-164 pm in diameter; between them rhizoclone-like
modified desmas may occur (Fig. 6A). No microscleres
have been found.

Remarks.—These sponges were originally described as
Discodermia tabelliformis (family Theonellidae) by Chap-
man and Crespin (1934). However, neither desmas nor ecto-
somal discotriaenes from the type material were illustrated
nor clearly described. The newly collected specimens have
triders as desmas that are typical of Phymaraphiniidae, thus
the species is transferred to this family. The habitus of this
sponge is unique, not only among Phymaraphiniidae but
generally among lithistids, hence the designation of a new
genus.

Initially this species appears to be an encrusting form.
However, both sides of the specimens are the same (Fig.
S5A1, Ay, Cy, Cy), clearly indicating that it was an erect, flat
sponge. This is also supported by the observation that in the
middle of the flat sponge body is a narrow slit about 1 mm
wide (Fig. 5A;, C;), and the appearance of the skeletal struc-
tures indicate that the growth of the sponge in thickness was
in two opposite directions.

Stratigraphic and geographic range.—Upper Eocene,
Fitzgerald Member, Pallinup Formation, Fitzgerald River
National Park (Hamersley River area, Twertup area), and
Doyle Road, east of Hopetoun, SW Australia (Fig. 1B).

Discussion

The complex sculpture of the trider desmas in the studied
Eocene species resembles Cretaceous species from Europe
(Schrammen 1910; Swierczewska-Gladysz and Jurkowska
2022: figs. 5A, 7A, B, 8A), and to a smaller degree ex-
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tant Kaliapsis Bowerbank, 1869, from Madagascar (Figs. 7,
8), but not most of the Atlantic-Mediterranean phymara-
phiniid species which are characterised by desmas covered
by simple smooth tubercles (see Carvalho and Pisera 2019;
Carvalho et al. 2020). In addition, the Caribbean species
Exsuperantia clava (Schmidt, 1879) has mushroom-like tu-
bercles covered with smaller tubercles. All these species
are characterised by smooth phyllotriaenes. The ornamen-
tation of desmas of the Cretaceous species from Poland, as
illustrated by Swierczewska-Gtadysz and Jurkowska (2022),
shows large variability in the same specimen, and the same
sculpture variability is noted in the Eocene material from
Australia.

Today phymaraphiniids are a relict group of lithistid
demosponges. Recent representatives (Fig. 9) are known
from the Atlantic (from Azores and Caribbean) and Indo-
Pacific (Pisera and Lévi 2002; Carvalho and Pisera 2019;
Carvalho et al. 2020). Recently a new occurrence (new spe-
cies and probably new genus) was reported from the subma-
rine caves in the Mediterranean (Pisera et al. 2022).

There are three genera of extant Phymaraphiniidae, i.e.,
Exsuperantia Ozdikmen, 2009 (=Rimella Schmidt, 1879),
Kaliapsis Bowerbank, 1869, and Lepidothenea Laubenfels,
1936. The position of Lepidothenea (monospecific) among
phymaraphiniids is doubtful in our opinion (see also com-
ments by Carvalho et al. 2020), due to the fact that its des-
mas are unknown, while the ectosomal spicules and micro-
scleres fit with the Theonellidae.

The genus Exsuperantia contains three species, all known
from the Atlantic (Cuba, Azores, and a seamount south of
Azores ), and their taxonomic details were recently elab-
orated by Carvalho and Pisera (2019) and Carvalho et al.
(2020). They are small clavate to columnar, globular to fici-
form shaped sponges which have ectosomal spicules that are
smooth phyllotriaenes to discotriaenes. In this respect they
resemble Cretaceous representatives of the family that are
much larger sponges and are characterised by various mor-
phological types (club, ear-shaped, etc.).

The genus Kaliapsis with three species is reported from
the Indian Ocean and probably the Pacific (Vacelet et al.
1976). They are small thinly encrusting sponges possessing
strongly tuberculate phyllotriaenes to discotriaenes. The
species are K. permolis Topsent, 1890, from the Island of
Reunion, K. incrustans (Vacelet and Vasseur, 1971) from
Madagascar, and K. cidaris Bowerbank, 1869, from the
South Seas (probably Pacific). All of them are very poorly
known and illustrated. It was found that the first species,
K. permolis is a theonellid (Siliquarispongia Hoshino,
1981) not a phymaraphiniid sponge, due to the character
of its desmas (Pisera and Lévi 2002). This was also found
for K. aspera (Carter, 1880) (see Pisera and Lévi 2002).
K. cidaris is known only from the holotype material (in
slides), while spicules of K. incrustans were illustrated in
drawings without figures of the choanosomal desmas that
are the defining character. Its spicular component is illus-
trated here for the first time using SEM (Figs. 7, 8). These
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Fig. 7. Loose spicules of the extant phymaraphiniid sponge Kaliapsis incrustans (Vacelet and Vasseur, 1971) from Madagascar, MNHN E531, Tu63.
A—C. Microrhabds. D, E. Amphiasters. F—J. Ectosomal phyllotriaenes in top (F—H, note tuberculation) and lower surface views (I, J, note short rhabd).

Fig. 8. Choanosomal desma skeleton of the extant phymaraphiniid sponge Kaliapis incrustans (Vacelet and Vasseur, 1971) from Madagascar, MNHN

E531, Tu63, composed of trider desmas.

two Indo-Pacific species are very small, thin encrusting
sponges characterised by strongly tuberculate disco- to
phyllotriaenes, similar to the Eocene phymaraphiniids re-
ported here. There are two other thinly encrusting lithistid
species, reported by Carter (1880: 143, 144, pl. 7. 45, 46)
from Ceylon, attributed to the genus Corallistes Schmidt,
1870, having trider-like tuberculated desmas resembling

triders of phymaraphiniid sponges. The similarity of des-
mas of Corallistes aculeata (Carter 1880: pl. 7: 34) and C.
verrucosus (Carter 1880: pl. 7: 46) to those in Kaliapsis
was already observed by Sollas (1888). Unfortunately there
is no information about ectosomal spicules or microscleres
of these species in Carter (1880), thus these sponges may
equally belong to Desmanthus Topsent, 1893. This problem
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Fig. 9. Geographic distribution of extant and fossil representatives of the demosponge family Phymaraphiniidae.

needs further study if new material becomes available. In
summary, the genus Kaliapsis contains only two species,
i.e., K. incrustans and K. cidaris with three possible others
to be confirmed.

Bodily preserved Cretaceous phymaraphiniids are repre-
sented by seven genera and numerous species that have been
reported from the Aptian to Campanian in Europe (Fig. 9;
Reid 2004). They are known from Great Britain (Hinde
1883), Germany (Schrammen 1910; Wagner 1963; Schneider
et al. 2013), France (Moret 1926), Poland (Hurcewicz 1966),
and Spain (Lagenau-Hérenger 1962; Rosales et al. 1995).
Recently Swierczewska-Gladysz and Jurkowska (2022)
in their monograph on phymaraphiniids and theonellids
from the Cretaceous of Poland discussed in detail their
stratigraphical and geographical distribution in the Upper
Cretaceous rocks of Europe. Intact fossil phymaraphiniid
lithistids have never been reported outside Europe, or from
post Mesozoic rocks.

Apart from those bodily preserved phymaraphiniids,
there is a geological record of loose phymaraphiniid desmas
(that are sufficiently characteristic to be certain of their
taxonomic position) that covers a much longer time span
(Wiedenmayer 1994). The oldest record of phymaraphiniid
triders is from the upper Norian (Late Triassic) (Mostler
1986; Wiedenmayer 1994) of the Alps and from the Triassic/
Jurassic boundary beds (Mostler 1976; Wiedenmayer 1994)
of the same area. The next occurrence of such triders is from
the Upper Jurassic of Alps (Mostler 1986; Wiedenmayer
1994) and Schwibische Alb (Reif 1967; Wiedenmayer
1994). Loose phymaraphiniid spicules were also reported

from the Eocene rocks of Western Australia (Hinde 1910)
and Ukraine (Lukowiak et al. 2022).

The present-day and fossil distribution of phymaraphini-
ids (Fig. 9) is geographically wide but highly punctuated
and incomplete (especially bodily preserved sponges) and
not overlapping. Such a pattern can be explained by a much
wider past Tethyan distribution of phymaraphiniid lithis-
tids, and the occurrences today considered to be a relict of
this Tethyan fauna. This pattern is also known among other
sponges, i.e, Vetulina Schmidt, 1879 (see Pisera et al. 2018;
Schuster et al. 2018) and some brachiopods (e.g., Bitner and
Cahuzac 2013; Bitner and Motchurova-Dekova 2016), and it
may be expected to occur among other groups. These obser-
vations support Reid’s (1967) opinion that the Tethys was a
factor in shaping the distribution of modern sponge fauna in
warm regions.

Conclusions

We described two new genera of the phymaraphiniid lithis-
tid sponges from the Eocene of SW Australia that were
earlier erroneously attributed to other genera and differ-
ent families. This occurrence is filling the stratigraphi-
cal gap between well-known Cretaceous phymaraphiniid
sponges from Europe and Recent phymaraphiniids, as well
as geographical gap (Cretaceous of Europe and Eocene of
Australia). We have discussed the scope of extant phymara-
phiniids and their present day and fossil occurrences con-
cluding that the observed pattern results, most probably,
from much wider Mesozoic Tethyan distribution.
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