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gen.n., sp.n. (Cnidaria: Anthozoa), an obligate symbiont
of a glass sponge
N.P. Sanamyan1, K.E. Sanamyan1, K.R. Tabachnick2
Kamchatka Branch of Pacific Geographical Institute, Far-Eastern Branch of the Russian Academy
of Sciences, Partizanskaya Str. 6, 683000 Petropavlovsk-Kamchatsky, Russia.
e-mail: actiniaria@sanamyan.com
2
P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences, Nakhimovsky Pr. 36, 117997
Moscow, Russia.
e-mail: tabachnick@mail.ru
1

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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ÐÅÇÞÌÅ: Spongiactis japonica, íîâûé ðîä è âèä Actiniaria, îáëèãàòíûé ñèìáèîíò
ñòåêëÿííîé ãóáêè, îïèñàí èç çàëèâà Ñàãàìè (ßïîíèÿ, Òèõèé îêåàí). Ìíîãî÷èñëåííûå ìåëêèå àêòèíèè ýòîãî âèäà æèâóò â ïîëîñòÿõ â ïîâåðõíîñòíîì ñëîå ãóáêè
Hyalonema sieboldi è, âåðîÿòíî, ðàçìíîæàþòñÿ áåñïîëûì ïóòåì. Âèä íå èìååò
àêîíòèé è òàêñîíîìè÷åñêè áëèçîê ê ïðåäñòàâèòåëÿì ñåìåéñòâ Actiniscyphiidae (êîòî-
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ðûå, êàê ñ÷èòàåòñÿ, âòîðè÷íî óòðàòèëè àêîíòèè) è Hormathiidae (ïðåäñòàâèòåëè
êîòîðîãî èìåþò àêîíòèè), íî íå ìîæåò áûòü âêëþ÷åí íè â îäíî èç ýòèõ ñåìåéñòâ.
Ïîýòîìó îí îòíåñåí ê íîâîìó ñåìåéñòâó Spongiactinidae fam.n. Äâà ðîäñòâåííûõ
ñåìåéñòâà, Actinoscyphiidae è Hormathiidae, âîçìîæíî, èìååò ñìûñë îáúåäèíèòü.
Êàê öèòèðîâàòü ýòó ñòàòüþ: 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.127141.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: àêòèíèè, ãóáêè, ñèìáèîç, Hyalonema, Òèõèé îêåàí.

Introduction
Sponges form various types of close associations 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 symbiont. It is interesting that the sponge species is
usually quite specific about which zoanthid species it will accept as a host (Swain, Wulff,
2007). On the other hand, zoanthid species
obligatory symbiotic with sponges are less specific 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-González, Acosta, 2010). Although several species of Actiniaria, especially belonging to genera Stephanauge
Verrill, 1899 and Amphianthus Hertwig, 1882,
consistently use long spicules of some hexactinellid sponges as a substratum for attachment, 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 (Hyalonema) sieboldi Gray, 1832 is the first described
instance of closely associated species of Actiniaria 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 initially 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 anthozoan 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 rather peculiar. For example, Brandt (1859) interpreted 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
the upper part of a bunch of spicules of Hyalonema, were recognized as zoantharians and described 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 Hyalochaeta possieti Brandt, 1859) became associated
with the hexactinellid sponge only. According
to Schulze (1887: 189) in Hyalonema the zoantharian 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 sieboldi: on page 187 he mentioned the publication
of Marshall (1875) who described round embryos 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 addition to P. fatua, he gave a brief description of
another, very different anthozoan species, occurring in the body of Hyalonema sieboldi (but
not on tuft of spicules supporting the sponge):

New sea anemone symbiotic with sponge
Commensal Anthozoa occur in extremely variable number all over the lateral surface, and
even on the cruciate imperforate areas of the
sieve-plate. They protrude from circular apertures, 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 conspecific with the sea anemone described in the
present paper. As confirmed by our investigation, 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 anemones 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 surface of H. sieboldi. Marshall (1875: 225), describing 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 anemone, 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: Spongiactis japonica gen.n., sp.n. Spongiactis japonica is a third component of the symbiotic complex 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) sieboldi 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 transferred to 70% ethanol for long term storage.
Numerous syntypes are stored in the Forschungsinstitut und Naturmuseum Senckenberg
in Frankfurt am Main, Germany and in Zoological Institute in St. Petersburg, Russia (see Table 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 sea anemones several specimens were
removed from the sponge and examined to assess necessary details. For histological examinations 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
mm sections. The sections were stained in Massons trichrome (Romeis, 1953). Cnidae were
measured in six specimens.
Cnidae terminology follows Weill (1934)
and Carlgren (1949), but classification of pmastigophores 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 Schmidts 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 Faltstück of the shaft used in
other classifications. At the same time the features used in another classification (e.g. features
on which distinctions between macro- and microbasic p-mastigophores and amastigophores
of Weill [1934] are based) are incorporated in
Schmidts classification as subcategories of prhabdoids. The modification of den Hartog
(1995: 156) is based on homology of bilaterally
symmetrical capsules: he transferred all bilaterally symmetrical capsules from Schmidts 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 included previously to B1a). This modification
helps to distinguish subcategories of unexploded p-mastigophores B.
The terms penicillus and spirula (Stephenson, 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 of the 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 combined categories of basitrich and b-mastigophore.
We prefer to use the traditional term gonad
rather than descriptive phrase gametogenic tissue/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 it is used
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 pedal disk, basilar muscles and mesogloeal sphincter. Mesenteries occur in pairs, arrangement
derived from hexamerous plan. Mesenteries divisible into bearing filaments fertile and lacking
filaments sterile but not divisible into macroand 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.

Cnidom: gracile and robust spirocysts, holotrichs, 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. Retractors diffuse, not strong. Arrangement of the
mesenteries hexamerous, or often irregular probably due of asexual reproduction. Only mesenteries of the first cycle perfect. Usually two
pairs of directives, occasionally more; siphohoglyphs not distinguishable. Gonad and filaments present on all directives and on one mesentery of each nondirective pair of the first
cycle; other mesenteries sterile and have no
filaments.
Cnidom: gracile and robust spirocysts, holotrichs, basitrichs, p-mastigophores B1, p-mastigophores 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 14.
SYNTYPES. See Tabl. 1 for list of syntypes
and catalogue numbers.
DESCRIPTION. External structure. Preserved specimens are small, 13 mm in diameter and height. Some strongly contracted specimens are hemispheric with wide base and the
tentacles completely retracted and not visible
externally. Less contracted specimens are usually 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, 22.7
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.
Òàáëèöà 1. Ñïèñîê ñòàíöèé è êàòàëîæíûå íîìåðà ýêçåìïëÿðîâ, õðàíÿùèõñÿ â Forschungsinstitut
und Naturmuseum Senckenberg (SMF) âî Ôðàíêôóðòå-íà-Ìàéíå, Ãåðìàíèÿ, è Çîîëîãè÷åñêîì
èíñòèòóòå (ZIN) ÐÀÍ â Ñàíêò-Ïåòåðáóðãå, Ðîññèÿ. Ýêçåìïëÿðû Spongiactis japonica sp.n. ñî âñåõ
ïåðå÷èñëåííûõ ñòàíöèé îáîçíà÷åíû êàê ñèíòèïû. Êàòàëîæíûå íîìåðà ýêçåìïëÿðîâ èç SMF
ñîîòâåòñòâóþò Hyalonema (Hyalonema) sieboldi Gray, 1832, à êàòàëîæíûå íîìåðà ýêçåìïëÿðîâ èç
ZIN ñîîòâåòñòâóþò S. japonica.
Cat. #

Station

Data

Coordinates

Depth, m

SMF 11104,

TS-4-2

09.05.2004

35°07.29'N140°49.79'E

517523

SMF 11105,

35°06.53'N140°48.88'E

SMF 11106
SMF 11107,

TS-4-4

11.05.2004

SMF 11710,

35°07.44'N140°49.95'E

497535

35°07.94'N140°49.17'E

ZIN 11287
SMF 11709,

TS-4-7

11.05.2004

ZIN 11288
SMF 11711

35°07.47'N140°49.77'E

490502

35°06.72'N140°48.92'E
TS-4-8

11.05.2004

35°07.88'N140°50.51'E

492518

35°07.24'N140°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, without 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 specimens is circular. The tentacles on preserved
specimens are short and conical, 2226 in
number, arranged in two or three cycles and
occupy almost the whole surface of the oral
disk.
Preserved specimens are colourless or slightly yellowish, with well visible mesenteric insertions and internal structures (gonads, filaments)
visible through the translucent body wall.

Internal structure. The ectoderm of the pedal disk, column and actinopharynx is about 30
mm, the ectoderm of the oral disk up to 60 mm.
The mesogloea of the pedal disk is very thin,
rarely more than 310 mm, mesogloea of the
column is much thicker, up to 150 mm (and up to
250 mm 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 muscles of the tentacles are ectodermal, the latter
are strong (Fig. 2D) and equally developed on
oral and aboral sides of the tentacle. The actinopharynx is short, without discernible siphonoglyphs.
Mesenteries arranged in three cycles, the
third cycle incomplete (Fig. 2C). Only mesenteries of the first cycle are perfect. All mesenteries 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.
Òàáëèöà 2. Ðàçìåðû (äëèíà x øèðèíà â ìèêðîíàõ) è ðàñïðåäåëåíèå ñòðåêàòåëüíûõ êàïñóë
Spongiactis japonica sp.n. Áóêâû â ñêîáêàõ ñîîòâåòñòâóþò áóêâàì íà ðèñ. 4.

Body region
Column

Tentacles

Actinopharynx

Filaments

Cnidae

Size ranges (mm)

(a) basitrichs (common)

1419 x 34

(b) p-mastigophores B2a (common)

1520 x 3.55

(a) gracile spiroc ysts (numerous)

1844 x 36

(b) robust spirocysts (numerous)

1241 x 3.57

(c) basitrichs (common)

1621 x 45

(d) holotrichs (common)

1725 x 57

(a) basitrichs (common)

1425 x 35

(b) p-mastigophores B1 (common)

1820 x 44.5

(c)p-mastigophores B2a (common)

1621 x 3.54.5

(a) basitrichs (rare)

915 x 23

(b) p-mastigophores B1 (numerous)

1720 x 3.54.5

(c) p-mastigophores B2a (common)

1822 x 34

present along the whole length of column. The
third cycle of mesenteries is incomplete and the
mesenteries of this cycle may appear and disappear in different exocoels 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 regular arrangement. Among seven specimens sectioned transversely three had five pairs mesenteries 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 directives and in one specimen (with six pairs of the
first cycle) were three pairs of the directives
alternating with three pairs of regular (nondirective) 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. (Hyalonema) sieboldi entire specimen, side view
with sea anemones (after Schultze, 1860: Taf. 1, turned over according to its real position).
Ðèñ. 1. A  âíåøíèé âèä íåñêîëüêèõ ýêçåìïëÿðîâ Spongiactis japonica sp.n., èçâëå÷åííûõ èç ãóáêè;
B  ÷àñòü ãóáêè Hyalonema (Hyalonema) sieboldi Gray, 1832 SMF 11709 (âèä ñ àòðèàëüíîé ñòîðîíû)
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ñ àêòèíèÿìè è êðåâåòêîé; C  ôðàãìåíò ïîâåðõíîñòè ýêçåìïëÿðà H. (Hyalonema) sieboldi SMF 11709
ñ àêòèíèÿìè; D  ôðàãìåíò àòðèàëüíîé ïîâåðõíîñòè H. (Hyalonema) sieboldi SMF 11104 ñ àêòèíèÿìè,
ãóáêîé ñôîðìèðîâàíû íåáîëüøèå âóëêàíîîáðàçíûå âîçâûøåíèÿ íàä àêòèíèÿìè; E  öåëûé ýêçåìïëÿð
H. (Hyalonema) sieboldi ñ àêòèíèÿìè, âèä ñáîêó (èç 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.

Ðèñ. 2. Âíóòðåííåå ñòðîåíèå Spongiactis japonica sp.n.

A  ôðàãìåíò ìàðãèíàëüíîãî ñôèíêòåðà; B  ïðîäîëüíûé ñðåç ÷åðåç âåñü ýêçåìïëÿð; C  ïîïåðå÷íûé ñðåç
íèæå àêòèíîôàðèíêñà, ïîêàçûâàþùèé îðãàíèçàöèþ ìåçåíòåðèåâ, ãîíàä è ôèëàìåíòîâ; D  ïîïåðå÷íûé ñðåç
÷åðåç âåðõíþþ ÷àñòü êîëþìíà, ïîêàçûâàþùèé ñèëüíûå ýêòîäåðìàëüíûå ìóñêóëû ùóïàëåö è ðåòðàêòîðû â
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senteries of the first cycle had a nonsymmetrical
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 first cycle
(Fig. 3A). Mesenteries of the second cycle appear in exocoels between the mesenteries of the
first cycle but also not always regular, sometimes 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 peculiar. They are present only on some mesenteries of the first cycle, while the rest of the mesenteries of the first cycle and all mesenteries of
the second and third cycle are sterile and without filaments (Figs 2C, 3). Gonads and filaments always present on all directives. On nondirective mesenteries of the first cycle gonads
and filaments present only on one mesentery in
each pair and this fertile filament-bearing mesentery is always closer to directive than its
partner. Unlike the irregularity in the distribution of mesenterial pairs, the distribution of
filaments and gonads (always on only one mesentery 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 examined specimen.
The retractors are weak and diffuse, they are
more or less equally developed on the mesenteries of all cycles in accordance with the size of
the mesentery (Fig. 2E, F) and thus the mesenteries are not divisible into macro- and microcnemes. 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 represented by thin muscle fibres running along the
insertion of the mesentery to the pedal disk
perpendicular to retractors and oblique to parietobasilar muscles.
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All examined specimens had only female
gonads. The egg diameter 1540 mm.
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, holotrichs, basitrichs, p-mastigophores B1, p-mastigophores 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. Pmastigophores B1 present in actinopharynx and
filaments. They have radially-symmetrical capsules, a very short vestigial tubule and on exploded capsules the shaft is in one line with the
axis of capsule. P-mastigophores B2a present in
column, actinopharynx and filaments. They have
bilaterally-symmetrical (somewhat curved) capsules, a short (35 mm) vestigial tubule, the shaft
on exploded capsules lies under some angle to
the axis of the capsule, and very short (up to 3
mm) or indiscernible Faltstück. Holotrichs in
the tentacles 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 (Porifera: Hexactinellida: Amphidiscophora: Hyalonematidae) collected during the expedition in Sagami Bay in 2004 (Fig. 1BD). They are absent
in other hexactinellid sponges collected simultaneously with these specimens including two
other species of the genus Hyalonema: H. (Cyliconema) sp. and H. (Oonema) sp. Sea anemones are located in the caves on the lateral surface
of the sponge as described by Schulze (1887).
Sometimes the orifices from which the sea anemones protrude are located under dermal or atrial
(gastral) surfaces of the sponge body (Fig. 1B)
or, in other sponge specimens, the orifices are
on the low rounded volcano-like rises (Fig. 1D).
No specific spicules were found in the walls of
these caves other then typical canalaria common for the sponge body.

äèñòàëüíîé ÷àñòè ìåçåíòåðèåâ; E  ïîïåðå÷íûé ñðåç ÷åðåç ìåçåíòåðèè âòîðîãî è òðåòüåãî öèêëîâ â ñðåäíåé
÷àñòè êîëþìíà; F  ïîïåðå÷íûé ñðåç ÷åðåç íàïðàâëÿþùèå ìåçåíòåðèè ñ ãîíàäàìè. Öèôðû (1, 2, 3) óêàçûâàþò
íîìåðà öèêëîâ ìåçåíòåðèåâ, d  íàïðàâëÿþùèå ìåçåíòåðèè.
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Fig. 3. Scheme of organization of mesenteries in several specimens of Spongiactis japonica sp.n.

A  a specimen 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.

Ðèñ. 3. Ñõåìà îðãàíèçàöèè ìåçåíòåðèåâ â íåñêîëüêèõ ýêçåìïëÿðàõ Spongiactis japonica sp.n.

A  ýêçåìïëÿð ñ ðåãóëÿðíîé ãåêñàìåðíîé îðãàíèçàöèåé ìåçåíòåðèåâ ïåðâîãî öèêëà; B  ãåêñàìåðíûé
ýêçåìïëÿð ñ àñèììåòðè÷íûì ïîëîæåíèåì íàïðàâëÿþùèõ ìåçåíòåðèåâ; C  ãåêñàìåðíûé ýêçåìïëÿð ñ òðåìÿ
ïàðàìè íàïðàâëÿþùèõ ìåçåíòåðèåâ; D  ïåíòàìåðíûé ýêçåìïëÿð; E  ãåïòàìåðíûé ýêçåìïëÿð. Ìàëåíüêèå
êðóæî÷êè îáîçíà÷àþò ìåçåíòåðèè, íåñóùèå ôèëàìåíòû è ãîíàäû; öèôðû (1, 2, 3) îáîçíà÷àþò íîìåðà
ìåçåíòåðèàëüíûõ öèêëîâ, d  íàïðàâëÿþùèå ìåçåíòåðèè; ñòðåëêàìè ïîêàçàíû ìåçåíòåðèè âòîðîãî öèêëà,
êîòîðûå íå äîñòèãàþò ðîòîâîãî äèñêà.

Several other hexactinellid sponges have
similar caves and openings, for example Semperella stomata Ijima et Okada, 1938 (from
Japan) and Hyalonema (Ijimaonema) polycoelum Levi et Levi, 1989 (from Philippines) and it
would be interesting to check if they contain
symbiotic sea anemones. Unfortunately collected specimens of these species are not numerous
and not available to us.
ETYMOLOGY. The specific name japonica reflects the type location of the species.

Discussion
Taxonomic position of the new species and genus

The combination of the basic features, including the presence of the basilar muscles,
mesogloeal sphincter, mesenteries not divided
into macro- and microcnemes and absence of
acontia is characteristic of genera currently included in Actinostolidae, Actinoscyphiidae and
a group of genera from a chemosynthetic envi-

New sea anemone symbiotic with sponge
ronment originally described as members of
Actinostolidae but later transferred to Kadosactinidae and Ostiactinidae (see Rodríguez et al.,
2012).
The present species can not be congeneric
with any genus currently assigned to Actinostolidae, all of which have a different distribution of
perfect and/or fertile mesenteries, or, in addition, differ in a number of other features. Moreover, the cnidom of the present species, especially 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 hydrothermal genera from the Pacific ocean included
in Kadosactinidae by Rodríguez et al. (2012)
(Cyananthea Doumenc et Van-Praët, 1988,
Marianactis Fautin et Hessler, 1989, Pacmanactis López-González et al., 2005, Paranthosactis
López-González et al., 2003 and Alvinactis
Rodríguez 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. a ring of very
characteristic cinclides situated just below the
strong sphincter muscle, indeed suggesting a
close relationship of these genera with the acontia-bearing Kadosactis Danielssen, 1890. Without 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 Rodríguez et al.
(2012). In our opinion its inclusion in Kadosactinidae is too arbitrary since the genus does not
show any significant features suggesting a relationship with the above listed hydrothermal
genera from the Pacific, and it does not appear
to be related 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 Rodríguez et al., 2012, which,
contrary to the diagnosis given for the genus by
Rodríguez et al. (2012), has only six pairs of
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perfect but 12 pairs of fertile mesenteries (see
Daly, Gusmão, 2007). On the other hand the
cnidom of Ostiactis pearseae (Daly et Gusmão,
2007) is similar to the cnidom of the present
species suggesting a relationship. As it appears
from the original description, the genus Ostiactis has not a ring of cinclids below the sphincter
and thus its relation with the hydrothermal genera is problematic. Ostiactis was placed in its
own family Ostiactinidae by Rodríguez 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 discussion of why it cannot be accommodated in
Kadosactinidae sensu Riemann-Zürneck (1991)
provided by Rodríguez et al. (2012: 11) is based
on a misunderstanding of categories of nematocysts 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 absence of thin-walled p-mastigophores A, resembles closely the cnidom of the present species,
Actinoscyphia lacks acontia and cinclides and
has only one cycle of perfect mesenteries. However, 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 Rodríguez 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 filaments in Spongiactis gen.n. is unique in the
Actiniaria and considered here to be a very
important taxonomic character warranting establishing a new 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

138

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

Fig. 4. Cnidom of Spongiactis japonica sp.n. (see Table 2 for size ranges).
Ðèñ. 4. Êíèäîì Spongiactis japonica sp.n. (ðàçìåðû ñòðåêàòåëüíûõ êàïñóë óêàçàíû â Òàáë. 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 orientation of gonad- and filament-bearing mesentery 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 classification

The composition of the cnidom of Spongiactinidae 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-

dríguez et al. (2012, Fig.1) Actinoscyphia appears closely related to Amphianthus, a genus
indeed resembling Actinoscyphia but characterized by the presence of acontia (although
these probably are not always present and have
not been demonstrated for all Amphianthus species). 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 gonads of Spongiactis could be derived from the
Amphiantus-like ancestor. Although not formalized 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 Rodríguez et al.
(2012), reinstating Amphianthidae for Amphianthus with the further perspective of splitting
Hormathiidae into several families for each
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small group of genera. On the other hand Spongiactinidae 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 Actinoscyphia with the genera belonging to Hormathiidae, a family comprising species possessing acontia, was recognized by Stephenson
(1920) and Riemann-Zürneck (1978). Argumentation of Riemann-Zürneck (1978) was
based mainly on the differences of cnidom; she
followed Schmidt (1969, 1972, 1974) in attributing high value to the type of p-mastigophores
present in a taxon: Actinostola Verrill, 1883 and
several other actinostolid genera have p-mastigophores A in actinopharynx and filaments, while
Actinoscyphia has only p-mastigophores B. She
used the same arguments when removing Kadosactis (all p-mastigophores of this genus belong to p-mastigophores B) from Sagartiidae
(which in addition have p-mastigophores A).
Recent molecular studies (Daly et al., 2008;
Rodríguez, Daly, 2010; Rodríguez et al., 2012)
confirmed Riemann-Zürnecks (1978) hypothesis very well and proved that the distribution of
Schmidts categories of nematocysts among families of Actiniaria is in agreement with the molecular data. According to molecular data Actinoscyphia indeed appears to be much closer to
hormathiid genera than to Actinostolidae and
Kadosactis is distant from the sagartiid genera
(Rodríguez et al., 2012, Fig.1).
All taxa listed in the clade Basitrina (Rodríguez et al., 2012, Fig.1) have p-mastigophores B and not one of them has p-mastigophores A. The only exception is Bathyphellia
Carlgren, 1932, the type species of which, B.
margaritacea (Danielssen, 1890) has p-mastigophores A in the pharynx (Riemann-Zürneck,
1997, Sanamyan et. al., 2009). Uniting Bathyphellia with hormathiid genera in a molecular
analysis is at first glance unexpected and surprising. However, the species examined by Rodríguez et al. (2012), Bathyphellia australis
Dunn, 1983, does not belong to this genus. It was
transferred to Daontesia Carlgren, 1942 by Riemann-Zürneck (1997: 371), a genus which according 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)
(a group of several families including Hormathiidae). So, analysis of Rodríguez et al. (2012)
supports Riemann-Zürnecks (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 important 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 Rodríguez et al. (2012: 11) prhabdoids (or mastigophores) A and B do not
correspond to microbasic p-mastigophores and
microbasic p-amastigophores (or amastigophores, depending which nomenclature is used)
at all. Schmidts (1969, 1972, 1974) categories
p-rhabdoids A and p-rhabdoids B differ from
each other not in the length (or presence/absence) of the tubule (as differ p-mastigophores
from amastigophores), but in a number of features two of which are crucial in Actiniaria: prhabdoids 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 pmastigophores of Weill) or a short tubule (as in
amastigophores). The difference between prhabdoids A and p-rhabdoids B is much more
profound than between the rather arbitrary divided p-mastigophores and amastigophores (=
p-amastigophores sensu Östman, 2000). Actually 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 represent a 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.
Schmidts categories of p-rhabdoids A and
p-rhabdoids B do not correspond to and should
not be confused with microbasic amastigophore, types A and B and miscrobasic pmastigophore, 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 pmastigophores type I and type II described by
Hauswaldt and Pearson (1999) for Urticina
species correspond to Schmidts p-rhabdoids A
and B (see Sanamyan, Sanamyan, 2006).
England (1991) united nomenclatures used
by several authors into a combined classification, but we do not think this attempt was successful. His combined categories (see England,
1991, Table 1) are redundant. For example, the
category microbasic p-mastigophore B1a proposed by him is a combination of Carlgrens
(1940) microbasic p-mastigophore and
Schmidts (1969, 1972, 1974) p-rhabdoid B1a,
although Schmidts subcategory B1a already
clearly assigns this capsule to a microbasic
type, so the capsule can be simply referred to as
p-rhabdoid B1a or p-mastigophore B1a as
used in the present paper. The same applies to
other combined categories of England (1991).
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