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The first species of Actiniaria, Spongiactis japonica
gen.n., sp.n. (Cnidaria: Anthozoa), an obligate symbiont
of a glass sponge
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ABSTRACT: Spongiactis japonica, a new genus and species of Actiniaria, an obligate
symbiont of hexactinellid sponge is described from Sagami Bay, Japan, Pacific Ocean.
Numerous small specimens of this sea anemone live in the caves in a superficial layer of the
sponge Hyalonema sieboldi and probably reproduce asexually. The species has no acontia
and it is taxonomically related to Actinoscyphiidae (which members are believed have lost
acontia) and to Hormathiidae (comprising species possessing acontia) but cannot be
accommodated in either family. It is therefore assigned to the new family Spongiactinidae
fam.n. The two related families, Actinoscyphiidae and Hormathiidae may well be united.
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PE3IOME: Spongiactis japonica, HOBBIH pox u BUI Actiniaria, oOiMraTHbIil CHMOMOHT
CTCKJISTHHOM ryOKku, onucal u3 3anuBa Caramu (SAnonus, Tuxuii okeaH). MHOTO4HCIICH-
HBIC MEJIKHE aKTHHUH 3TOTO BUA JKUBYT B IOJIOCTSX B MOBEPXHOCTHOM CIIO€ TYOKH
Hyalonema sieboldi n, BeposITHO, pa3MHOXKAIOTCs OecronbIM IyTeM. Bun He mmeer
AKOHTHI ¥ TAKCOHOMHYECKH OJIM30K K ITPEICTaBUTEISIM ceMeiicTB Actiniscyphiidae (koTo-
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pble, KaKk CUMTAeTCs, BTOPUYHO yTpaTwin akoHTuu) U Hormathiidae (mpencraButenu
KOTOPOTO MMEIOT aKOHTHH), HO HE MOXKET OBITh BKJIFOYECH HH B OJJHO M3 ITUX CEeMEHCTB.
[TosTOMy OH OTHEceH K HOBOMY ceMeicTBY Spongiactinidae fam.n. /[Ba poncTBeHHBIX
cemeiictBa, Actinoscyphiidac u Hormathiidae, Bo3M0kHO, ©UMEET CMBICIT O0BEAUHUTb.
Kakurupoats oty crathio: Sanamyan N.P., Sanamyan K.E., Tabachnick K.R.2012. The
first species of Actiniaria, Spongiactis japonica gen.n., sp.n. (Cnidaria: Anthozoa), an
obligate symbiont of a glass sponge // Invert. Zool. Vol.9. No.2. P.127-141.

KJIFOUEBBIE CJIOBA: aktunuu, ryoku, cumouos, Hyalonema, Tuxuii okeas.

Introduction

Sponges form various types of close associ-
ations with many invertebrates. Instances of
anthozoan-sponge symbiosis are known mainly
by widespread of zoanthid-sponge associations
where the sponge usually acts as a facultative
host and a zoanthid species as an obligate sym-
biont. It is interesting that the sponge species is
usually quite specific about which zoanthid spe-
cies it will accept as a host (Swain, Wulff,
2007). On the other hand, zoanthid species
obligatory symbiotic with sponges are less spe-
cific in selecting a host sponge species, i.e. one
zoanthid species can live in association with
several sponge species. An important factor is
probably the host sponge morphology (shape
and resistance) (Montenegro-Gonzalez, Acos-
ta, 2010). Although several species of Actini-
aria, especially belonging to genera Stephanauge
Verrill, 1899 and Amphianthus Hertwig, 1882,
consistently use long spicules of some hex-
actinellid sponges as a substratum for attach-
ment, almost nothing was known till now on the
instances of obligate symbiosis between the
Actiniaria and Hexactinellida, and Spongiactis
Japonica gen.n., sp.n.and Hyalonema (Hyalone-
ma) sieboldi Gray, 1832 is the first described
instance of closely associated species of Actini-
aria and sponges.

The genus Hyalonema Gray, 1832 has a
long and complicated history. Curiously, its
type species H. (Hyalonema) sieboldi (the first
described recent hexactinnelid sponge) was in-
itially assigned to Pennatulacea (Octocorallia).
The long tuft of spicules supporting the sponge
above the muddy substratum was interpreted as

‘somewhat similar to the calcareous spicules of
Alcyonia’ (see Gray, 1832). The similarity was
enhanced by the presence of commensal antho-
zoan polyps forming a crust on the tuft of the
spicules. Almost all publications on the genus
Hyalonema of the first half of the 18th century
discussed its nature and mode of life (e.g.
Schulze, 1887) and some suggestions were rath-
er peculiar. For example, Brandt (1859) inter-
preted the basal tuft of long and globe-like mass
of numerous smaller spicules (including live
tissue of the sponge) as two different species of
polyps, one parasitic on the other.

The anthozoan polyps, forming a crust over
theupper part ofabunch of spicules of Hyalone-
ma, were recognized as zoantharians and de-
scribed as a new taxon, Palythoa fatua Schulze,
1860, and all previous Latin names connected
with this sponge-zoantharian complex (e.g.
Hyalonema affine Brandt, 1859 and Hyalocha-
eta possieti Brandt, 1859) became associated
with the hexactinellid sponge only. According
to Schulze (1887: 189) in Hyalonema the zoan-
tharian P. fatua forms an encrustation on the
upper portion of basal tuft of spicules ‘in most
species, and perhaps even in all’. In the same
paper Schulze (1887) wrote about two other
peculiarities connected with Hyalonema sie-
boldi: onpage 187 he mentioned the publication
of Marshall (1875) who described ‘round em-
bryos of the size of a millet grain or a pea, and
exhibiting a central cavity with a small round
excurrent opening’; and on page 191, in addi-
tion to P. fatua, he gave a brief description of
another, very different anthozoan species, oc-
curring in the body of Hyalonema sieboldi (but
not on tuft of spicules supporting the sponge):
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‘Commensal Anthozoa occur in extremely var-
iable number all over the lateral surface, and
even on the cruciate imperforate areas of the
sieve-plate. They protrude from circular aper-
tures, which are 2 to 3 mm in width and possess
a firm peripheral layer. In some specimens they
cover the whole lateral surface so thickly that
the distance between them is not more than from
3 to 10 mm.... In other specimens they occur
singly only here and there, though they never
seem to be wholly absent.’

These ‘commensal Anthozoans’, described
(but not named) by Schulze (1887), located in
the body of the sponge, are undoubtedly con-
specific with the sea anemone described in the
present paper. As confirmed by our investiga-
tion, they are present in all the old specimens of
H. sieboldi stored in a dry condition in the
collections of zoological museums of London,
Paris and Berlin. The first figure of these anem-
ones was given by Schulze (1860, Taf. 1) (see
Fig. 1E) who showed them as numerous small
red-orange dots in the caves of the dermal sur-
face of H. sieboldi. Marshall (1875: 225), de-
scribing ‘embryos’ of H. sieboldi, published a
figure (Taf. XVII: 92) showing a spherical body
which is probably a body of the sea anemone
described below. The works of Marshall (1875)
and Schulze (1860) are the only publications
doubtlessly referring to this interesting sea anem-
one, but the species has not been named and not
one of the numerous older synonyms of H.
sieboldi can be applied to it. Thus the species
known to zoologists for a long time is described
here as a new species and a new genus: Spong-
iactis japonica gen.n., sp.n. Spongiactis japoni-
ca is a third component of the symbiotic com-
plex consisting of sponge Hyalonema sieboldi,
zoantharian Palyhtoa fatua (on the tuft of long
spicules supporting the sponge) and actiniarian
Spongiactis japonica gen.n., sp.n. (in the body
of the sponge).

Material and methods

The sponges Hyalonema (Hyalonema) sie-
boldi containing numerous sea anemones were
collected by Ocean Research Institute of the
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University of Tokyo in May 2004 during the
cruise of the R.V. Tansei-Maru KT-04-07 in the
Pacific Ocean, off Japan, Sagami Bay (Sea),
ESE off Taito-saki, at about 500 m depth. The
specimens were sampled by 3 m Beam Trawl.
They were fixed in formaldehyde and then trans-
ferred to 70% ethanol for long term storage.
Numerous syntypes are stored in the Forsc-
hungsinstitut und Naturmuseum Senckenberg
in Frankfurt am Main, Germany and in Zoolog-
ical Institute in St. Petersburg, Russia (see Ta-
ble 1 for localities and catalogue numbers). It
was impossible to count the specimens, they are
too numerous and located in several sponges H.
sieboldi.

To study the anatomy and morphology of the
symbiotic seaanemones several specimens were
removed from the sponge and examined to as-
sess necessary details. For histological exami-
nations 15 specimens (from samples ZIN 11287,
ZIN 11288) were embedded in paraffin media
using the isopropanol-mineral oil technique
(Buesa, Peshkov, 2009) and cut into series of 3
pum sections. The sections were stained in Mas-
son’s trichrome (Romeis, 1953). Cnidae were
measured in six specimens.

Cnidae terminology follows Weill (1934)
and Carlgren (1949), but classification of p-
mastigophores follows Schmidt (1969, 1972,
1974) with the modification of den Hartog (1995)
since this classification is most detailed and
better reflects the phylogeny of the Actiniaria.
In Schmidt’s classification the main categories
of p-rhabdoids are based on features proven to
have high taxonomic value, rather than on rather
arbitrary and mostly quantitative features like
the length of the terminal tubule or the relative
length of the ‘Faltstiick’ of the shaft used in
other classifications. At the same time the fea-
tures used in another classification (e.g. features
on which distinctions between macro- and mi-
crobasic p-mastigophores and amastigophores
of Weill [1934] are based) are incorporated in
Schmidt’s classification as subcategories of p-
rhabdoids. The modification of den Hartog
(1995: 156) is based on homology of bilaterally
symmetrical capsules: he transferred all bilater-
ally symmetrical capsules from Schmidt’s sub-
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category B1 to B2 (and thus eliminated B1b),
and according to him B1 should contain only
radially-symmetrical capsules (which were in-
cluded previously to Bla). This modification
helps to distinguish subcategories of unexplod-
ed p-mastigophores B.

Theterms ‘penicillus’ and ‘spirula’ (Stephen-
son, 1928) doubtlessly have a priority over
‘rhabdoid’ of Schmidt (1969, 1972, 1974) and
‘mastigophore’ and ‘basitrich’ of Weill (1934).
However both latter terms (‘mastigophore’ and
‘basitrich”) were very widely used for a long
time and to preserve stability and consistence of
nomenclature ofthe nematocyst we prefer to use
these terms. In addition, we consider basitrichs
and b-mastigophores as two different categories
and therefore prefer to use these terms rather
than “spirula’ or ‘b-rhabdoid’ which cover com-
bined categories of ‘basitrich’ and ‘b-mastigo-
phore’.

We preferto use the traditional term ‘gonad’
rather than descriptive phrase ‘gametogenic tis-
sue/zone’. According to Fautin, Mariscal (1991:
326) “the structures referred to as gonads in
anthozoans are simply gametogenic areas of
mesenteries”. The usage of the term ‘gonad’ for
these structures is conventional and may be
considered as historical precedent (and itisused
in the paper of Fautin, Mariscal [1991] as a
caption of the chapter (page 326) and in a figure
depicting general structure of the anemone (page
268)).

Taxonomy

Family Spongiactinidae fam.n.

Type genus Spongiactis gen.n.

DIAGNOSIS. Nynantheae with defined ped-
al disk, basilar muscles and mesogloeal sphinc-
ter. Mesenteries occur in pairs, arrangement
derived from hexamerous plan. Mesenteries di-
visible into bearing filaments fertile and lacking
filaments sterile but not divisible into macro-
and microcnemes. Gonads and filaments present
on all directives, while on other mesenterial
pairs gonads and filaments may present on only
one (but not both) mesentery in a pair.

N.P. Sanamyan, K.E. Sanamyan, K. Tabachnick

Cnidom: gracile and robust spirocysts, hol-
otrichs, basitrichs, p-mastigophores B.

Spongiactis gen.n.

Type species Spongiactis japonica sp.n.

DIAGNOSIS. Spongiactinidae with smooth
column, not divided into regions. Sphincter
compact. Longitudinal muscles of the tentacles
and radial muscles of the oral disk ectodermal.
More mesenteries proximally than distally. Re-
tractors diffuse, not strong. Arrangement of the
mesenteries hexamerous, or often irregular prob-
ably due of asexual reproduction. Only me-
senteries of the first cycle perfect. Usually two
pairs of directives, occasionally more; sipho-
hoglyphs not distinguishable. Gonad and fila-
ments present on all directives and on one me-
sentery of each nondirective pair of the first
cycle; other mesenteries sterile and have no
filaments.

Cnidom: gracile and robust spirocysts, hol-
otrichs, basitrichs, p-mastigophores B1, p-mas-
tigophores B2.

ETYMOLOGY. The generic name reflects
the habitat of the type species of this genus. The
gender is feminine.

Spongiactis japonica sp.n.
Tabs 1, 2; Figs 1-4.

SYNTYPES. See Tabl. 1 for list of syntypes
and catalogue numbers.

DESCRIPTION. External structure. Pre-
served specimens are small, 1-3 mm in diame-
ter and height. Some strongly contracted speci-
mens are hemispheric with wide base and the
tentacles completely retracted and not visible
externally. Less contracted specimens are usu-
ally asymmetric, with one side longer than the
other, for example the height of one side of
column may be 1 mm and the height of the other
side 2 mm, or, in larger specimens 2 and 3 mm.
The limbus is sharply defined. The base, 2-2.7
mm diameter, typically wider than the upper
part of column which is usually 1.5 mm in
diameter. In most specimens the upper part of
column near the margin forms rather high, often
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Table 1. List of station and catalogue numbers of specimens located in Forschungsinstitut und
Naturmuseum Senckenberg (SMF) in Frankfurt am Main, Germany and Zoological Institute (ZIN) RAS,
St. Petersburg, Russia. Specimens of Spongiactis japonica sp.n. from all listed stations are designated as

syntypes. Catalogue numbers of specimens stored in SMF correspond to Hyalonema (Hyalonema)
sieboldi Gray, 1832, while catalogue numbers of specimens stored in ZIN correspond to S. japonica.
Tabnwma 1. Ciucok CTaHINH B KaTaJI0KHBIE HOMEpa YK3eMIUIIPOB, XpaHsmuxcs B Forschungsinstitut
und Naturmuseum Senckenberg (SMF) Bo ®pankdypre-na-Maiine, ['epmanus, 1 30010rH4ecKOM
uactutyte (ZIN) PAH B Cankt-IletepOypre, Poccus. Dx3eMiuisper Spongiactis japonica sp.n. co Bcex
TIEPEYNCICHHBIX CTAHIIMI 0003HaUEHBI KaK CHHTUIIBL. KaTanoxHble HoMepa SK3eMIuIIpoB n3 SMF
COOTBETCTBYIOT Hyalonema (Hyalonema) sieboldi Gray, 1832, a xaTao)XHbIe HOMepa SK3eMILIIPOB U3

ZIN coOTBETCTBYIOT S. japonica.

Cat. # Station Data Coordinates Depth, m
SMF 11104, TS-4-2 09.05.2004 35°07.29'N-140°49.79'E 517-523
SMF 11105, 35°06.53'N-140°48.88'E
SMF 11106
SMF 11107, TS-4-4 11.05.2004 35°07.44'N-140°49.95'E 497-535
SMF 11710, 35°07.94'N-140°49.17'E
ZIN 11287
SMF 11709, TS-4-7 11.05.2004 35°07.47'N-140°49.77E 490-502
ZIN 11288 35°06.72'N-140°48.92'E
SMF 11711 TS-4-8 11.05.2004 35°07.88'N-140°50.51'E 492-518
35°07.24'N-140°50.60'E

asymmetrical thin-walled collar with radial folds
or thickenings (Figs 1A, 2B). The column is not
divisible in regions, its surface is smooth, with-
out cuticle or any kinds of projection; cinclides
are absent.

A few long sponge spicules often perforate
the column and usually cross it in a more or less
longitudinal direction. In preserved specimens
noncontractile spicules abut on the body wall of
the sea anemone resulting in a characteristic
crenulated or toothed appearance of the limbus
(Fig. 1A). Oral disk in less contracted speci-
mens is circular. The tentacles on preserved
specimens are short and conical, 22-26 in
number, arranged in two or three cycles and
occupy almost the whole surface of the oral
disk.

Preserved specimens are colourless or slight-
ly yellowish, with well visible mesenteric inser-
tions and internal structures (gonads, filaments)
visible through the translucent body wall.

Internal structure. The ectoderm of the ped-
al disk, column and actinopharynx is about 30
um, the ectoderm of the oral disk up to 60 um.
The mesogloea of the pedal disk is very thin,
rarely more than 3—10 um, mesogloea of the
column is much thicker, up to 150 wm (and up to
250 um in more contracted specimens).

Mesogloeal marginal sphincter muscle is
alveolar and compact (Fig. 2B). On transverse
section individual muscle meshes are rather
well separated from each other (Fig. 2A). Radial
muscles of the oral disk and longitudinal mus-
cles of the tentacles are ectodermal, the latter
are strong (Fig. 2D) and equally developed on
oral and aboral sides of the tentacle. The actin-
opharynx is short, without discernible sipho-
noglyphs.

Mesenteries arranged in three cycles, the
third cycle incomplete (Fig. 2C). Only me-
senteries of the first cycle are perfect. All me-
senteries of the first and second cycles are
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Table 2. Size ranges (length x width in microns) and distribution of cnidae of Spongiactis japonica sp.n.

Letters in brackets correspond to letters in Fig. 4.

Tabnuma 2. Pazmeps! (11MHA X IUPHHA B MUKPOHAX) M PACIIpeielieHUe CTPEKATEIBHBIX Karcyl
Spongiactis japonica sp.n. BykBbl B CKOOKaX COOTBETCTBYIOT OyKBaM Ha pHC. 4.

Body region Cnidae Size ranges (L m)
Column (a) basitrichs (common) 14-19 x 3-4
(b) p-mastigophores B2a (common) 15-20 x 3.5-5
Tentacles (a) gracile spirocysts (numerous) 1844 x 3-6
(b) robust spirocysts (numerous) 12-41 x 3.5-7
(¢) basitrichs (common) 16-21 x 4-5
(d) holotrichs (common) 17-25 x 5-7
Actinopharynx (a) basitrichs (common) 14-25x 3-5
(b) p-mastigophores Bl (common) 18-20 x 4-4.5
(o)p-mastigophores B2a (common) 16-21 x 3.5-4.5
Filaments (a) basitrichs (rare) 9-15x23
(b) p-mastigophores Bl (numerous) 17-20 x 3.5-4.5
(¢) p-mastigophores B2a (common) 1822 x 3-4

present along the whole length of column. The
third cycle of mesenteries is incomplete and the
mesenteries of this cycle may appear and disap-
pear in differentexocoels on a different distance
from the pedal disk, so a complete set of all
mesenteries of the third cycle is not present on
any level. Not one of the mesenteries of the third
cycle reaches the oral disk, so the mesenteries
are more numerous proximally than distally.
The basic plan of the arrangement of the
mesenteries is hexamerous, but most specimens

have various deviations resulting in a less regu-
lar arrangement. Among seven specimens sec-
tioned transversely three had five pairs me-
senteries of the first cycle (Fig. 3D), three other
had six pairs and one had seven pairs (Fig. 3E).
Six of these specimens had two pairs of direc-
tives and in one specimen (with six pairs of the
first cycle) were three pairs of the directives
alternating with three pairs of regular (nondirec-
tive) mesenteries of the first cycle (Fig. 3C).
Another specimen with six pairs of the me-

Fig. 1. A— external appearance of several specimens Spongiactis japonica sp.n. removed from the sponge;
B — part of the sponge Hyalonema (Hyalonema) sieboldi Gray, 1832 SMF 11709 (view from the atrial
surface) with embedded sea anemones and a shrimp; C — fragment of the surface of the alcohol stored
specimen of H. (Hyalonema) sieboldi SMF 11709 with embedded sea anemones; D — fragment of the atrial
surface of H. (Hyalonema) sieboldi SMF 11104 with embedded sea anemones, the sponge formed specific
minute volcano-like rises above the sea anemones; E— H. (Hyalonemay) sieboldi entire specimen, side view
with sea anemones (after Schultze, 1860: Taf. 1, turned over according to its real position).

Puc. 1. A — BHEUIHUIT BUJ HECKOJIBKUX IK3EMIULSIPOB Spongiactis japonica sp.n., N3BICUYCHHBIX U3 I'yOKH;
B —uacte ryoxu Hyalonema (Hyalonema) sieboldi Gray, 1832 SMF 11709 (Buzx ¢ aTpuaibHOI CTOPOHBI)
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C aKTUHMSIMHU U KpeBeTKoit; C — dparmeHT noBepxHocty sk3emiuisipa H. (Hyalonema) sieboldi SMF 11709
c aktuHusIME; D — parment arpuanbHoii mosepxuoctu H. (Hyalonema) sieboldi SMF 11104 ¢ akTuHusIMH,
ryOKoii chopMUpOBaHbI HEOOIBIINE BYJIKAHOOOPA3HBIC BO3BBILICHUS Ha I AKTHHUSMI; E — [1eJTbIi 9K3eMILISp
H. (Hyalonema) sieboldi ¢ axtunusmu, Bux cooky (u3 Schultze, 1860: Taf. 1).
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Fig. 2. Internal structure of Spongiactis japonica sp.n.

A — detail of marginal sphincter muscle; B — longitudinal section of the whole specimen; C — transverse section below
actinopharynx to show arrangement of mesenteries, gonads and filaments; D — transverse section on the upper column
to show strong ectodermal tentacle muscles and appearance of retractors on distal parts of mesenteries; E — mesenteries
of the second and the third orders on the middle part of column; F — directive mesentery with gonad. Numbers (1, 2,
3) indicate cycle of mesenteries, d — directives.

Puc. 2. BuyTpeHnHee cTpoeHue Spongiactis japonica sp.n.

A — ¢parmMeHT MapruHanbHOTO cUHKTEpa; B — mpononbHbIii cpes yepes Bech dk3eMiusip; C — momnepedHslii cpes
HIKE aKTHHO(APUHKCA, TIOKa3bIBAIONINN OPraHU3alMIo ME3eHTEPUEB, TOHa 1 (GuiamMenToB; D — nonepeunslii cpes
4yepe3 BEPXHIOK YacTh KOJIOMHA, OKa3bIBAIOMINN CHIIBHBIC YKTOAECPMAIbHBIC MYCKYJIbI IIyTAICI i PETPAKTOPbI B
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senteries of the first cycle had anonsymmetrical
organization with one pair of the mesenteries of
the first cycle on one side of the directive plane
and three pairs on opposite side (Fig. 3B). Thus,
only one specimen had a regular hexamerous
arrangement of the mesenteries of the firstcycle
(Fig. 3A). Mesenteries of the second cycle ap-
pear in exocoels between the mesenteries of the
first cycle but also not always regular, some-
times two pairs of the mesenteries of the second
cycle may occur adjacent to each other in one
exocoel. In this case only one (outer) mesentery
of each pair reaches the oral disk (Fig. 3A, C).

Distribution of gonads and filaments is pe-
culiar. They are present only on some mesenter-
ies of the first cycle, while the rest of the me-
senteries of the first cycle and all mesenteries of
the second and third cycle are sterile and with-
out filaments (Figs 2C, 3). Gonads and fila-
ments always present on all directives. On non-
directive mesenteries of the first cycle gonads
and filaments present only on one mesentery in
each pair and this fertile filament-bearing me-
sentery is always closer to directive than its
partner. Unlike the irregularity in the distribu-
tion of mesenterial pairs, the distribution of
filaments and gonads (always on only one me-
sentery of a pair, and always on a mesentery
which is closer directive than its partner) is hard
to explain by asexual reproduction.

No trace of acontia detected in any exam-
ined specimen.

Theretractors are weak and diffuse, they are
more or less equally developed on the mesenter-
ies of all cycles in accordance with the size of
the mesentery (Fig. 2E, F) and thus the me-
senteries are not divisible into macro- and mi-
crocnemes. Weak parietobasilar muscles with
thick but short flap are recognizable on the
mesenteries of the first cycle (Fig. 2F).

The basilar muscles very weak, they are not
supported by mesogloeal lamellae and repre-
sented by thin muscle fibres running along the
insertion of the mesentery to the pedal disk
perpendicular to retractors and oblique to pari-
etobasilar muscles.
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All examined specimens had only female
gonads. The egg diameter 15-40 wm.

Several kinds of cnidae of siphonophores or
medusae were found in the coelenteron and in
the filaments of several specimens suggested
feeding on these organisms.

Cnidom. Gracile and robust spirocysts, hol-
otrichs, basitrichs, p-mastigophores B1, p-mas-
tigophores B2a, (see Fig. 4 and Table 2 for size
ranges and distribution). All mastigophores are
thick walled and have apical flaps and thus
belong to a category of p-mastigophores B. P-
mastigophores B1 presentin actinopharynx and
filaments. They haveradially-symmetrical cap-
sules, a very short vestigial tubule and on ex-
ploded capsules the shaft is in one line with the
axis of capsule. P-mastigophores B2a presentin
column, actinopharynx and filaments. They have
bilaterally-symmetrical (somewhat curved) cap-
sules, ashort (3—5 wm) vestigial tubule, the shaft
on exploded capsules lies under some angle to
the axis of the capsule, and very short (up to 3
um) or indiscernible ‘Faltstiick’. Holotrichs in
thetentacles have a very thin tubule indiscernible
in undischarged capsules.

HABITAT. The specimens of S. japonica
sp.n. are found in large numbers in all examined
specimens of H. (Hyalonema) sieboldi (Porif-
era: Hexactinellida: Amphidiscophora: Hyalone-
matidae) collected during the expedition in Sa-
gami Bay in 2004 (Fig. 1B-D). They are absent
in other hexactinellid sponges collected simul-
taneously with these specimens including two
other species of the genus Hyalonema: H. (Cyl-
iconema) sp. and H. (Oonema) sp. Sea anemo-
nes are located in the caves on the lateral surface
of the sponge as described by Schulze (1887).
Sometimes the orifices from which the sea anem-
ones protrude are located under dermal or atrial
(gastral) surfaces of the sponge body (Fig. 1B)
or, in other sponge specimens, the orifices are
onthe low rounded volcano-likerises (Fig. 1D).
No specific spicules were found in the walls of
these caves other then typical canalaria com-
mon for the sponge body.

JMCTAIIBHOM YaCTH Me3eHTepHeB; E — monepedHslil cpe3 4epe3 MEe3eHTEPHH BTOPOTO U TPEThEro LUKIOB B CPeaHEit
yacTu KomoMHa; F — nonepeunslit cpes yepes Hamnpasisiioue MezeHrepun ¢ ronagamu. Hudper (1, 2, 3) ykassiBaroT
HOMepa IUKIOB Me3eHTepHeB, d — HaIpaBIIONINEe ME3CHTEPHU.
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Fig. 3. Scheme of organization of mesenteries in several specimens of Spongiactis japonica sp.n.

A —aspecimen with regularly hexamerous organization of the mesenteries of the first cycle; B—hexamerous specimen
with asymmetrically placed directives; C — hexamerous specimen with three pairs of directives; D — pentamerous
specimen; E — heptamerous specimen. Small circles indicate mesenteries possessing filaments and gonads; numbers
(1,2, 3) indicate cycle of mesenteries, d — directives; arrows indicate mesenteries of the second cycle which do not reach
oral disk.

Puc. 3. Cxema opraHu3zanuy Me3eHTEPHEB B HECKOIBKUX SK3EMIUIIpax Spongiactis japonica sp.n.

A — 3K3eMIUIIp C PEeryJisipHOM rekcaMepHoOil opraHu3alueil Me3eHTepueB NepBOro LuKiIa; B — rexkcamepHblit
9K3EMILIAP C ACHMMETPHUYHBIM IOJIOKEHHEM HAIPABILIIOMNX Me3eHTepreB; C — rekcaMepHbIi dK3eMILIIP ¢ TpeMst
napamMy HalpaBJIAIOMNX Me3eHTepueB; D — neHraMepHslil sk3eMIuisap; E — renramephslii sx3eMiusap. ManeHbkue
KPY»KOUYKH 0003HA4aIOT Me3eHTepHH, Hecyiue QuiaamenTsl W ronans; uudpsr (1, 2, 3) o6o3Hauar0T HOMEpa
ME3CHTepPHAIbHBIX LHUKIOB, d — HAIpaBJIsIOIHe ME3CHTEPHH; CTPEIKaMH MOKa3aHbl ME3SHTEPUH BTOPOrO LUKIIA,
KOTOpBIC HE JIOCTUTAl0T POTOBOTO JHCKA.

Several other hexactinellid sponges have Discussion
similar caves and openings, for example Sem-
perella stomata ljima et Okada, 1938 (from
Japan) and Hyalonema (Ijimaonema) polycoe-
lum Levi et Levi, 1989 (from Philippines) and it
would be interesting to check if they contain

symbiotic sea anemones. Unfortunately collect-

Taxonomic position of the new spe-
cies and genus

The combination of the basic features, in-
cluding the presence of the basilar muscles,
mesogloeal sphincter, mesenteries not divided

ed specimens of these species are not numerous
and not available to us.

ETYMOLOGY. The specific name ‘japoni-
ca’ reflects the type location of the species.

into macro- and microcnemes and absence of
acontia is characteristic of genera currently in-
cluded in Actinostolidae, Actinoscyphiidae and
a group of genera from a chemosynthetic envi-
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ronment originally described as members of
Actinostolidae but later transferred to Kadosac-
tinidae and Ostiactinidae (see Rodriguez et al.,
2012).

The present species can not be congeneric
with any genus currently assigned to Actinostol-
idae, all of which have a different distribution of
perfect and/or fertile mesenteries, or, in addi-
tion, differ in a number of other features. More-
over, the cnidom of the present species, espe-
cially the total absence of p-mastigophores A
(which are characteristic for Actinostolidae)
and the presence of only p-mastigiphores B,
excludes its assignment in this family.

It cannot be related to acontia-less hydro-
thermal genera from the Pacific ocean included
in Kadosactinidae by Rodriguez et al. (2012)
(Cyananthea Doumenc et Van-Praét, 1988,
Marianactis Fautin et Hessler, 1989, Pacmanac-
tis Lopez-Gonzalezetal., 2005, Paranthosactis
Lopez-Gonzalez et al., 2003 and Alvinactis
Rodriguez et al., 2008). These hydrothermal
taxa constitute a group of very similar genera
possessing a number of morphological features
lacking in the present species e.g. aring of very
characteristic cinclides situated just below the
strong sphincter muscle, indeed suggesting a
closerelationship of these genera with the acon-
tia-bearing Kadosactis Danielssen, 1890. With-
out these features and without acontia the present
species cannot be assigned to Kadosactinidae.

Cinclides are probably absent in Maractis
Fautin et Barber, 1999, a genus described from
Atlantic hydrothermal vents, which was also
included in Kadosactinidae by Rodriguez et al.
(2012). In our opinion its inclusion in Kadosac-
tinidae is too arbitrary since the genus does not
show any significant features suggesting a rela-
tionship with the above listed hydrothermal
genera from the Pacific, and it does not appear
to berelated to Kadosactis. Anyway, it has clear
generic features separating it from the present
species (all mesenteries fertile, very peculiar
siphonoglyphs, etc.) and cannot be congeneric.

The described species cannot be congeneric
with Ostiactis Rodriguez et al., 2012, which,
contrary to the diagnosis given for the genus by
Rodriguez et al. (2012), has only six pairs of
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perfect but 12 pairs of fertile mesenteries (see
Daly, Gusmao, 2007). On the other hand the
cnidom of Ostiactis pearseae (Daly et Gusmao,
2007) is similar to the cnidom of the present
species suggesting a relationship. As it appears
from the original description, the genus Ostiac-
tis has not aring of cinclids below the sphincter
and thus its relation with the hydrothermal gen-
era is problematic. Ostiactis was placed in its
own family Ostiactinidae by Rodriguez et al.
(2012), but this family is hard to discuss in
morphological terms since it was defined solely
on the basis of molecular data while the discus-
sion of why it cannot be accommodated in
Kadosactinidae sensu Riemann-Ziirneck (1991)
provided by Rodriguezetal. (2012: 11) is based
on amisunderstanding of categories of nemato-
cysts ‘p-rhabdoids A’ and ‘p-rhabdoids B’ (see
below).

The present species has some similarity with
Actinoscyphia Stephenson, 1920. The cnidom
of Actinoscyphia, with its gracile and robust
spirocysts, holotrichs in the tentacles, and ab-
sence ofthin-walled p-mastigophores A, resem-
bles closely the cnidom of the present species,
Actinoscyphia lacks acontia and cinclides and
has only one cycle of perfect mesenteries. How-
ever, the general shape of Actinoscyphia, with
very thick mesogloea and numerous tentacles
on the margin of the wide oral disk is different,
and, contrary to the diagnosis provided by Ro-
driguez et al. (2012: 15), the first cycle of
mesenteries in Actinoscyphia is sterile. Thus,
although the present species might be related to
Actinoscyphia, the relation seems not to be very
close, they cannot be congeneric and we thus
create a new genus Spongiactis gen.n. for it.

The unusual distribution of gonads and fila-
ments in Spongiactis gen.n. is unique in the
Actiniaria and considered here to be a very
important taxonomic character warranting es-
tablishing anew family, Spongiactinidae fam.n.
Constant presence of gonad and filaments on
only one mesentery of nondirective pairs is a
feature characteristic for Edwardsiidae and a
few other taxa (all of which are obviously very
distant from Spongiactis gen.n.), in which some
lateral pairs of mesenteries may be composed of
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Fig. 4. Cnidom of Spongiactis japonica sp.n. (see Table 2 for size ranges).
Puc. 4. Kaunom Spongiactis japonica sp.n. (pa3Mepsl CTpeKaTeIbHBIX Kalcyl yKa3zaHsl B Tabm. 2).

one macro- and one micromesentery, the former
with filaments and gonads and the latter without
these organs. Spongiactis gen.n., however, has
no macro- and micromesenteries and the orien-
tation of gonad- and filament-bearing mesen-
tery in a pair (always closer to the nearest
directive) differs from those of Edwardsiidae.

Placement of Spongiactinidae fam.n.
among other families of Actiniaria and
some considerations on higher-level clas-

sification

The composition of the cnidom of Spongi-
actinidae fam.n. is in agreement with ‘Early
Mesomyaria’ sensu Schmidt (1972, 1974), and,
as discussed above, in combination with the
mesogloeal sphincter and absence of acontia
and cinclides suggests a possible relation with
Actinoscyphia. In molecular analysis of Ro-

driguez et al. (2012, Fig.1) Actinoscyphia ap-
pears closely related to Amphianthus, a genus
indeed resembling Actinoscyphia but charac-
terized by the presence of acontia (although
these probably are not always present and have
not been demonstrated for all Amphianthus spe-
cies). Amphianthus (and related Stephanauge)
comprise many species often living attached to
sponge spicules. It suggests a relation with
Spongiactis, but it is hard to imagine how the
very unusual distribution of filaments and go-
nads of Spongiactis could be derived from the
Amphiantus-like ancestor. Although not for-
malized in the present paper, the inclusion of
Actinoscyphia, Amphianthus and hormathiid
genera in the same family may be a better
solution than, as proposed by Rodriguez et al.
(2012), reinstating Amphianthidae for Amphi-
anthus with the further perspective of splitting
Hormathiidae into several families for each
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small group of genera. On the other hand Spong-
iactinidae fam.n. cannot be placed into this
united family because of a cardinally different
distribution of filaments and gonads.

A close relationship of the acontia-free Ac-
tinoscyphia with the genera belonging to Hor-
mathiidae, a family comprising species possess-
ing acontia, was recognized by Stephenson
(1920) and Riemann-Ziirneck (1978). Argu-
mentation of Riemann-Ziirneck (1978) was
based mainly on the differences of cnidom; she
followed Schmidt (1969, 1972, 1974) in attrib-
uting high value to the type of p-mastigophores
presentinataxon: Actinostola Verrill, 1883 and
several otheractinostolid genera have p-mastig-
ophores A inactinopharynx and filaments, while
Actinoscyphiahas only p-mastigophores B. She
used the same arguments when removing Ka-
dosactis (all p-mastigophores of this genus be-
long to p-mastigophores B) from Sagartiidae
(which in addition have p-mastigophores A).
Recent molecular studies (Daly et al., 2008;
Rodriguez, Daly, 2010; Rodriguez et al., 2012)
confirmed Riemann-Ziirneck’s (1978) hypoth-
esis very well and proved that the distribution of
Schmidt’s categories of nematocysts among fam-
ilies of Actiniaria is in agreement with the mo-
lecular data. According to molecular data Actin-
oscyphia indeed appears to be much closer to
hormathiid genera than to Actinostolidae and
Kadosactis is distant from the sagartiid genera
(Rodriguez et al., 2012, Fig.1).

All taxa listed in the clade ‘Basitrina’ (Ro-
driguez et al., 2012, Fig.1) have p-mastigo-
phores B and not one of them has p-mastigo-
phores A. The only exception is Bathyphellia
Carlgren, 1932, the type species of which, B.
margaritacea (Danielssen, 1890) has p-mastig-
ophores A in the pharynx (Riemann-Ziirneck,
1997, Sanamyan et. al., 2009). Uniting Bath-
yphellia with hormathiid genera in a molecular
analysis is at first glance unexpected and sur-
prising. However, the species examined by Ro-
driguez et al. (2012), Bathyphellia australis
Dunn, 1983, does not belong to this genus. It was
transferred to Daontesia Carlgren, 1942 by Rie-
mann-Ziirneck (1997: 371), a genus which ac-
cording to this author is not related to Bathyphel-
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lia and cannot be allocated to Bathyphelliidae
since its cnidom suggests a relationship with the
‘Early Mesomyaria’ sensu Schmidt (1972, 1974)
(agroup of several families including Hormath-
iidae). So, analysis of Rodriguez et al. (2012)
supports Riemann-Ziirneck’s (1997) conclusions
based on nematocysts data that the Daontesia
australis (listed as Bathyphellia) is related to
hormathiid species. If further studies confirm
close affinity of type species of Daontesia with
hormathiid genera, this genus can be safely
included in Hormathiidae.

P-mastigophores A and B as impor-

tant taxonomic characters

Because of the high importance attributed to
the presence of p-mastigophores A and B for
higher-level classification of Actiniaria, and not
very clear understanding of the nature of these
categories in recent literature it is worth to
discuss the subject more extensively. Contrary
to the statement of Rodriguezetal. (2012: 11) p-
rhabdoids (or mastigophores) A and B do not
correspond to ‘microbasic p-mastigophores’ and
‘microbasic p-amastigophores’ (or ‘amastigo-
phores’, depending which nomenclature is used)
at all. Schmidt’s (1969, 1972, 1974) categories
‘p-rhabdoids A’ and ‘p-rhabdoids B’ differ from
each other not in the length (or presence/ab-
sence) of the tubule (as differ p-mastigophores
from amastigophores), but in a number of fea-
tures two of which are crucial in Actiniaria: p-
rhabdoids B have thick-walled (double-layered,
as was shown by Westfall, 1965) capsules and
apical flaps (well visible in both discharged and
undischarged capsules), while p-rhabdoids A
have thin-walled capsules and no apical flaps.
P-rhabdoids B may have a long tubule (as in p-
mastigophores of Weill) or a short tubule (as in
amastigophores). The difference between p-
rhabdoids A and p-rhabdoids B is much more
profound than between the rather arbitrary di-
vided p-mastigophores and amastigophores (=
p-amastigophores sensu Ostman, 2000). Actu-
ally p-rhabdoids B are closer to other categories
such as basitrichs (which also have thick-walled
capsules and apical flaps) than to thin-walled p-
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rhabdoids A. So, p-rhabdoids A representa very
distinct type of nematocyst and their presence or
absence is a character of a great importance in
the classification of higher-level taxa of the
Actiniaria.

Schmidt’s categories of ‘p-rhabdoids A’ and
‘p-rhabdoids B’ do not correspond to and should
not be confused with ‘microbasic amastigo-
phore, types A and B’ and ‘miscrobasic p-
mastigophore, types A and B’ of Conklin et al.
(1977: 160) which are based on differences
(probably artefacts) in arrangement of spines on
everted shaft. On the other hand, ‘microbasic p-
mastigophores type I and type II” described by
Hauswaldt and Pearson (1999) for Urticina
species correspond to Schmidt’s p-rhabdoids A
and B (see Sanamyan, Sanamyan, 2006).

England (1991) united nomenclatures used
by several authors into a combined classifica-
tion, but we do not think this attempt was suc-
cessful. His combined categories (see England,
1991, Table 1) are redundant. For example, the
category ‘microbasic p-mastigophore Bla’ pro-
posed by him is a combination of Carlgren’s
(1940) ‘microbasic p-mastigophore’ and
Schmidt’s (1969, 1972, 1974) ‘p-rhabdoid Bla’,
although Schmidt’s subcategory ‘Bla’ already
clearly assigns this capsule to a ‘microbasic’
type, so the capsule can be simply referred to as
‘p-rhabdoid Bla’ or ‘p-mastigophore Bla’ as
used in the present paper. The same applies to
other combined categories of England (1991).
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