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ABSTRACT: Urticina clandestina sp.n. and Aulactinia vancouverensis sp.n. (family
Actiniidae) are recorded from British Columbia, Canada. Urticina clandestina sp.n. is
unique in possessing gonads on all mesenteries of first cycles and thus attaining intermediate
position between Urticina and Cribrinopsis. Aulactinia vancouverensis sp.n. is a medium-
sized rose-coloured species abundant near the northern end of Vancouver Island, but not
widespread in southern British Columbia waters. It posses holotrichs in the column; their
occurrence in related species is discussed.
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PE3IOME: Urticina clandestina sp.n. u Aulactinia vancouverensis sp.n. (ceMeHcTBO
Actiniidae) ommcansr u3 paiiona bpuranckoit Komym6uu, Kanana. Urticina clandestina
N.Sp. 3aHIMAET MMPOMEKYTOUHOE TIOJIOXKEeHNE MeKIy poxamu Urticina n Cribrinopsis n3-
3a HaJIM4Ms TOHAJ HAa BCEX ME3EHTEPHAX, B TOM YHCIE W IMEPBBIX LUKIOB, YTO HE
xapaktepHo s pona Urticina. Aulactinia vancouverensis sp.n. — aKTHHUS CPEIHETO
pa3Mepa, po30BOTO [IBETa, BCTpEeUaroNasics B OOJIBIIOM KOJIHYECTBE Y CEBEPHON YacTH 0.
BankyBep, HO He MHUPOKO pacHpocTpaHeHHas B Bonax bpurtanckoit KomymOuu. ¥V Hee
0OHapyXEHBI TOJIOTPUXH B HIDKHEH yacTH KosmoMHa. O0CyXIaeTcst BCTPEU4aeMOCThb STHX
HEMATOLUCT B POACTBEHHBIX BHJIAX.
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Introduction

Actiniid seaanemones (members of the fam-
ily Actiniidae) are a diverse group represented
by many species in cold and temperate waters of
the North Pacific. Many species of this group
are large and colourful and constitute probably
the most eye-catching component of benthic
faunae at diveraccessible depths. Despite along
history of investigation the taxonomy and spe-
cies assignment of many North Pacific actiniid
sea anemones is still confused with a number of
mis-identifications and misapplied names es-
tablished in the literature (see Sanamyan, San-
amyan, 2006). In part this is aresult of objective
difficulties in the identification of preserved
specimens, which lose some species-specific
characters (e.g. colour, shape of the tentacles,
etc.), by which living specimens could be easily
separated, and in part a result of incorrect inter-
pretation of features and older descriptions (e.g.
nematocyst batteries of Cnidopus were com-
pared with occasional occurrence of similar
nematocysts in Epiactis resulting in incorrect
uniting of these genera, see Sanamyan, Sanamy-
an, 1998).

Underwater photography has advanced
greatly in recent years, with well-documented,
high quality photographs of sea anemones in
their natural environment now available to tax-
onomists. This has significantly improved our
knowledge of distribution, range of variation
and habitat for many species of shallow water
seaanemones. Forexample, it became clear that
although the colouration of many species of sea
anemones varied considerably, the colour pat-
tern of almost every species has some rather
stable species-specific features. This especially
applies to various kinds of colour markings on
the disk and tentacles. We believe that colour

photographs of living species are a very impor-
tant part of species descriptions, which may
assist to identify the species in the future. In
some species the colour model is more stable, in
others more variable, so in each case it is neces-
sary to take into account a whole complex of
features characteristic of the species.
Numerous underwater photographs of sea
anemones taken by one of us (N. McDaniel) in
British Columbia revealed that sea anemones in
this region are more diverse than was thought
previously, with several species which have not
been assigned to any previously known species.
Two of them are described in the present paper.

Material and methods

Numerous specimens of both species de-
scribed in the present paper were observed and
photographed in-situ underwater to record co-
lour, external appearance, position on substrate
and to assess the degree of variation in these
features. To study morphology collected speci-
mens were relaxed in seawater with a bit of clove
oil and fixed with formalin. For long term storage
the specimens were transferred to alcohol.

To prepare histological sections the isopro-
panol-mineral oil technique was used (Buesa,
Peshkov, 2009; Sanamyan, Sanamyan, 2012).
This technique is much easier, faster and pro-
duces better results than traditional methods
which use xylene. The method includes dehy-
dration of a specimen in five changes of 100%
isopropanol, then two changes of isopropanol
mixed with mineral oil (5:1 and 2:1 at 50°C),
then mineral oil at 50°C, and finally three changes
of paraffin at 55-58°C. Each stage took from 15
min to 2 hours depending on the size of the
specimen (usually pieces less than 1 cm in
thickness were used). For general histology 4
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um sections were stained by one of several
variants of Masson trichrome (Llewellyn, 2013)
depending on which dye produced better results
in a particular specimen or tissue. To study the
distribution of nematocysts 10 m sections were
stained first with 1% water solution of basic dye
(e.g. Safranin which stains basitrichs and some
types of holotrichs red, or Toluidine blue which
stains the same cnidae black or deep blue),
differentiated in slightly acid water (until stain
is washed out from all tissues and only nemato-
cysts remain stained), then the stain is fixed in
1% phosphomolybdic acid, and then the mesog-
loea may be stained by Aniline blue or Fast
green FCF. We find this method very useful to
reveal the real distribution of nematocysts in
various tissues.

Size ranges of cnidae were studied on small
pieces of macerated tissue. Cnidae were mea-
sured according the method of Hand (1954) (the
reasons why we prefer this method are de-
scribed in Sanamyan, Sanamyan, 2013).

Cnidae terminology follows Weill (1934)
and Carlgren (1949), but classification of p-
mastigophores follows Schmidt (1969, 1972,
1974) with the modification of Hartog (1995)
(see Sanamyan et al., 2012 for details).

Holotypes will be kept in Zoological Insti-
tute (St. Petersbourg, ZIN), paratypes in Kam-
chatka Branch of Pacific Geographical Institute
(Petropavlovsk-Kamchatsky, KBPGI).

Taxonomy
Family Actiniidae

Urticina clandestina sp.n.
Table 1; Figs. 1-4.

MATERIAL EXAMINED. Holotype: ZIN No. 11328,
according to the incoming catalog at the Sponges and
Coclenterates Department of ZIN RAS, British Columbia,
Canada: southern Strait of Georgia at the south end of Thetis
Island, 48°59.353’N, 123°39.072’W, low intertidal, August
9 2010, collector N. McDaniel. Paratypes: KBPGI 415/1
(9), 416/2 ("), same locality, two specimens.

DESCRIPTION. External structure. Speci-
mens are rather large with the oral disk with an
extended crown of tentacles attaining up to 15
cm in diameter. Formalin-preserved specimens
are 70 mm in diameter and 35 mm high (holo-

201

type) and 57 x 42 mm (%) and 55 x 32 mm (J)
(paratypes). The column is cylindrical; the cir-
cular adhesive pedal disk is usually of about the
same diameter as the column. The column has
numerous adhesive verrucae which are present
over the whole of its surface but more numerous
and more prominent in the distal half. All three
preserved specimens bear a belt consisting of
large and crowded gravel particles and broken
shell firmly attached to verrucae on distal halfof
column, although the region near the margin is
almost free of foreign matter (Fig. 1A, B).
Verrucae, to which gravel particles are attached,
have a thin cuticular covering (Fig. 2C). The
colour of the pedal disk and column is usually
red, sometimes pink, in the holotype it was
bright vermilion red, darker at distal column;
verrucae are of the same colour as the rest of
column without any markings of different co-
lour. There is a deep fosse and short capitulum
(a feature characteristic of many actiniids).
The oral disk is flat and circular. All three
preserved specimens have about 160 tentacles
and on numerous underwater photographs from
100 to 160 tentacles are visible. The tentacles
arealways arranged decamerously in five cycles
on outer half of the oral disk. They are short,
occasionally, in extension, as long as half the
diameter of oral disk, but usually much shorter,
and thick, with blunt rounded tips, all of about
the same length, inner may be slightly thicker
than outer. In preserved specimens the tentacles
are longitudinally striated. Underwater photo-
graphs ofliving specimens display considerable
variation of colour and shades of oral disk and
tentacles but a colour model is more or less
stable and characteristic. The background co-
lour of the oral disk varies from bright to dull
red, olive-green, gray, blue or dirty yellow. The
bases of the tentacles of some specimens are
outlined by short thin red radial lines running on
the oral disk. In some specimens these lines may
be quite well developed (Fig. 1C), in others they
are feebly marked or even absent (Fig. 1E, F).
The background colour of the tentacles is sim-
ilar to the colour of the oral disk. Each tentacle
atthe base and in the middle has a whitish orrose
coloured transverse band, encircling it com-
pletely or embracing from oral and lateral sides
only; these bands are separated by wider darker
reddish band. On the oral sides of the tentacles
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Table 1. Size ranges (length x width, in microns) and distribution of cnidae of Urticina clandestina sp.n.
Letters in brackets correspond to letters in Fig. 4. “N” — ratio of number of specimens in which each

cnidae was found to number of specimens examined.

Tabnuma 1. Pazmeps! (An1HA X MIKUPHUHA, B MUKPOHAX) M pacIpeesieHle CTpeKaTeNbHbIX Karcyn Urtici-
na clandestina sp.n. BykBbl B ckoOKax COOTBETCTBYIOT OykBaM Ha puc. 4. “N” — oTHoIIeHHe
KOJIMYECTBA SK3EMILISIPOB, B KOTOPHIX JAHHBIH THIT KHHJ OBUT HAl/IeH, K KOINIECTBY NCCIIeIOBAHHBIX

9K3EMILISPOB.
Body region Cnidae Size ranges (1m) N
Column (a) basitrichs (rare) 6-13x 1.5-2 2/3
(b) basitrichs (common) 15-29x2-3.5 3/3
(c) p-mastigophores A (common) 20-29x 3.5-7 3/3
Tentacles (a) spirocysts (see text) 19-41x2-3 373
(b) basitrichs (common) 15-25x2-3.5 3/3
(c) p-mastigophores A (see text) 25-31x5-7 3/3
Actinopharynx (a) basitrichs (numerous) 35-50x 5.5-8.5 3/3
(b) p-mastigophores A (common) 2840 x 5-8 3/3
Filaments (a) basitrichs (rare) 13-17x 1.5-2 3/3
(b) basitrichs (common) 20-32x2.5-3.5 3/3
(c) p-mastigophores A (common) 23-40x 4.5-8 3/3
(d) p-mastigophores B1 (common) 42-70x 5.5-8 3/3

whitish bands may be V-shaped. The actinophar-
ynx and siphonoglyphs are always red.

Internal structure. Marginal endodermal
sphincter muscle is strong, circumscribed, oval;
its size on cross sections of two sectioned spec-
imens was 3.3 X 1.8 mm and 2 X 1 mm. The
sphincter usually has one central lamella which
varies considerably in shape and degree of de-
velopment: the lamella may be thick and prom-
inent (Fig. 2A) or short, or thin and inconspicu-
ous (Fig. 2B). Radial muscles of the oral disk
and longitudinal muscles of the tentacles are
mainly mesoectodermal, but vary from ectome-
sogloeal to ectodermal (Fig. 3A). Circular en-
dodermal columnar muscles are well developed
on a whole column but absent on the tops of
verrucae (Fig. 2A, C). Actinopharynx with two
deep siphonoglyphs supported by directives.
The thickness of the mesogloea of the sipho-
noglyphs is about the same as in rest of acti-
nopharynx, butendoderm is significantly thick-
er, up to 5—7 times thicker than on other parts of
actinopharynx.

The mesenteries are arranged decamerously
infourcycles: 10+10+20+40, although decamer-
ous symmetry is violated by additional pairs of
the mesenteries of third and fourth orders (Fig.
3B). Occasionally small mesenteries of the fifth
cycle may be present. The number of mesenter-
ies is the same distally and proximally and

almost identical with the number of the tenta-
cles. The mesenteries of all orders (excepting
fifth, when present) may be perfect. Mesenter-
ies have large oral stomata (up to 5 mm diame-
ter) and small marginal stomata (about 0.5 mm
diameter). Retractor muscles are rather strong,
diffuse to restricted. In most mesenteries the
retractor has a pennon on the side closer to the
body wall (Fig. 3B, arrows). Parietal parts of the
longitudinal muscles on the mesenteries be-
tween the retractor and body wall are well de-
veloped and sometimes form a small flap at the
side adjacent to the body wall. Well developed
parietobasilar muscles form a long free flap.
Mesogloea of the outer part of the mesenteries
(closer to body wall), in the region of the pari-
etobasilar muscles, contains oval or elongate
lacunae arranged into a single series, a feature
reported also for other species of Urticina and
related genus Cribrinopsis. Basilar muscles are
well developed. Mesenteries of all orders, in-
cluding directives, are fertile. Oocytes are up to
500-600 wm and spermatic vesicles to 150-200
wm in diameter.

The sexes are separate, no embryos were
found in examined specimen.

Cnidom. Spirocysts, basitrichs, p-mastigo-
phores A and p-mastigophores B1 (see Fig. 4
and Table 1 for size ranges and distribution). P-
mastigophores A in the tentacles are common
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Fig. 1. Urticina clandestina sp.n., external appearance.
A — holotype, freshly collected, side view; B — holotype, preserved; C—F — specimens in natural habitat.

Puc. 1. Urticina clandestina sp.n., BHEITHAN BUJIL.

A — rosiotun, cpasy nocie coopa, Bua cOoky; B — ronorumn, ¢puxkcupoBannsiii; C—F — sK3eMIUISpbI B €CTECTBEHHOM

cpene oouTaHus.

only on aboral sides of bases of outer tentacles,
but not present on other parts of outer tentacles
and in inner tentacles. On the other hand, spiro-
cysts are numerous on all tentacles, but are rare
on aboral sides of bases of outer tentacles.
Types and size ranges of nematocysts in differ-
ent parts of column are different. On the proxi-
mal half of the column (which is free from the

gravel) and on the pedal disk only large ba-
sitrichs (23-29 x2.5-3.5 wm) are present. In the
region covered by gravel all three types of
nematocysts are present (see Table 1); the size
of large basitrichs here is somewhat smaller
(17-26 x 23 um). In the marginal region of the
column, which is free from gravel, small ba-
sitrichs are not present, large basitrichs are
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Fig. 2. Urticina clandestina sp.n., cross sections.

A — longitudinal section through distal column (specimen KBPGI 415/1) showing verrucae on column, deep fosse,
circumscribed marginal sphincter and short capitulum between the bottom of the fosse and base of the tentacle, note thick
main lamella of the sphincter on this section; B — different looking marginal sphincter of another specimen (KBPGI
416/2), note inconspicuous main lamella; C — longitudinal section through columnar verrucae, note remnants of cuticle
on the top of verruca (arrows).

Abbreviations: cap — capitulum; f — fosse; s — marginal sphincter; t — tentacle.

Puc. 2. Urticina clandestina sp.n., THCTOIOTMYECKUE CPE3bI.

A — TIPOIOIBHBIN cpe3 uepe3 IUcTalbHyIo YacTh kosoMmHa (dx3eMiuisip KBPGI 415/1), mokaspiBaronuii Beppyku Ha
KOJIFOMHE, TIIy0OKy0 (ocCy, THPKYMCKPHIITHYCCKUH MaprHHAIBHBIA CHUHKTEP C TOJICTOM HEHTPAIBHOI JTaMEeIUION 1
KOPOTKHH KaIUTYJTIOM MEXK/LY JHOM (pOCChI M OCHOBaHHMEM IilyIiajel; B —MapruHanbHbli COUHKTEP APYroro SK3eMIl-
msipa (KBPGI 416/2) co cabo pa3BuTOil HeHTpanbHOI Tameruioif; C — IPOXOIBHEIN cpe3 Yepe3 BeppyKH KOJIIOMHa,
BUJIHBI OCTaTKH KyTHKYJIbl Ha BEPIINHE BEPPYKH (CTPEIKH).

Coxkpartenust: cap — Kanutyiom; f — ¢occa; s — MapruHaIbHBINA CHUHKTEP; t — IIyIaible.

smaller (15-22 x 2-2.5 um) and p-mastigo-
phores A are rare. The V-shaped funnel on the
shaft of p-mastigophores B1 in filaments may
be poorly defined and this cnida in unfired
condition resembles b-mastigophore or basitrich
rather than p-mastigophore. However, it is the
same cnida which occurs in filaments of other
species of Urticina and Cribrinopsis (where the

v-shaped funnel may be more obvious) and in
other actiniids (see Hartog, 1987).

HABITAT. The species is always found
buried in coarse sand or gravel with the pedal
disk attached to solid objects like buried stones
or rock. Only the oral disk with the tentacles is
visible on the surface. Contracted specimens are
usually hidden by overlying sediment. The spe-
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Fig. 3. Urticina clandestina sp.n., cross sections.

A — transverse section through the tentacle (specimen KBPGI 416/2); B — transverse section through the column
(specimen KBPGI 415/1), cycles of mesenteries are marked by numbers, note the pennon of retractor muscles (arrows).
Puc. 3. Urticina clandestina sp.n., THCTOJIOTHYECKUE CPE3bI.

A — nonepeunslii cpes uepes mynanbie (3x3eMmurip KBPGI 416/2); B— nonepednslii cpe3 uepe3 KOIIOMH (9K3EMILLIP
KBPGI 415/1), uukibl Me3eHTEpHEB OTMEUeHbI IIU(paMu, CTPEIKaMU OTMEUEHBI OTPOCTKU PETPAKTOPOB.
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Fig. 4. Urticina clandestina sp.n., cnidom (see Table 1 for size ranges).
Puc. 4. Urticina clandestina sp.n., kKaugioM (pa3MepHBI yKa3aHbl B Ta0II. 1).

cies was observed from the low intertidal and
shallow subtidal zone to 20 m deep.

ETYMOLOGY. Specific epithet refers to
the “hidden” habit of this anemone being buried
with only the oral disk exposed; “clandestina” in
Latin is secret, hidden.

REMARKS. The present species has fea-
tures characteristic of two closely related actini-
id genera, Urticina and Cribrinopsis. The spe-
cies belonging to these genera have several
common features, including many morphologi-
cal characters and details of cnidom, and obvi-
ously constitute a closely related group. They all
are rather large, and most could be easily sepa-
rated from other anemones even by underwater
photographs due to their distinctive habitus and,
especially, by decamerous arrangement of the
tentacles. The two genera are distinguished by
two main features: by the distribution of gonads
(in Cribrinopsis all cycles of mesenteries may
be fertile, while in Urticina the mesenteries of
the first cycle are mostly sterile), and by differ-
ences in size ranges of nematocysts in the tenta-
cles and actinopharynx (in Urticina basitrichs
in the actinopharynx are larger than large ba-

sitrichs in the tentacles, and size ranges do not
overlap). Basitrichs in the actinopharynx of the
present species are somewhat smaller than in
other Urticina species, but otherwise the cni-
domis similarand size ranges of large basitrichs
in the actinopharynx and tentacles do not over-
lap — a feature characteristic for Urticina but
not for Cribrinopsis. On the other hand, the
present species has gonads on all mesenteries of
the first cycle, a feature not reported before for
Urticina but common for Cribrinopsis. There-
fore the taxonomic position of the present spe-
cies appears to be intermediate between these
two genera. According to Sanamyan, Sanamyan
(2006) the distribution of gonads is a rather
ambiguous feature separating these genera. It is
true that in most specimens of most species of
Urticina the first cycle of mesenteries is sterile,
but occasionally gonads may be present on
some mesenteries of this cycle (Hand, 1955;
Sanamyan, Sanamyan, 2006). Thus we assign
the present species to Urticina rather than to
Cribrinopsis.

The genus Urticina currently comprises sev-
en valid species (U. felina (Linnaeus, 1761), U.
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crassicornis (Miiller, 1776), U. eques (Gosse,
1860), U. fecunda (Verrill, 1899), U. kurila
(Averincev, 1967), U. piscivora (Sebens et Laak-
s0, 1987), U. grebelnyi Sanamyan and Sanamy-
an, 2006) and one species for which assignment
to this genus needs confirmation (U. columbi-
ana Verrill, 1922, see Sanamyan, Sanamyan,
2006). This listis not congruent with the current
list of valid Urticina species in the database
“Hexacorallians of the World” (Fautin, 2013),
which contains a number of synonyms and is
confusing — the same specimens may be as-
signed simultaneously to several species marked
asvalid (e.g. the holotype of Actinea tubercula-
ta Cocks, 1851 is in the list of specimens for U.
tuberculata, U. felina and U. coriacea).

Urticina clandestina sp.n. most closely re-
sembles U. felina known from European seas.
Both species live buried in gravel and are cov-
ered by numerous adhesive verrucae (although
in U. felina they appear to be larger). The
cnidom of U. felina differs from that of U.
clandestina sp.n. In particular, large basitrichs
in the actinopharynx are significantly larger
than in U. clandestina sp.n. Urticina felina
lacks p-mastigophores A in the actinopharynx
which are common in the actinopharynx of U.
clandestina sp.n. and also present in the column
and tentacles; also large thick basitrichs are
found in filaments of U. felina but are not
present in U. clandestina sp.n. The differences
of'the cnidom are substantial enough to warrant
non- conspecificity of the present species and
U. felina. In addition, in most known specimens
of U. felina the first cycle of mesenteries is
sterile (Sanamyan, Sanamyan, 2006 recorded a
gonad on one mesentery of one specimen of U.
felina), while in the present species all mesen-
teries of the first cycle are fertile, a condition
very different from that of U. felina.

Tealia coriacea: Hand, 1955 from Califor-
nia appears to be similar to the present species.
Tealia coriacea (Cuvier, 1798) is a junior sub-
jective synonym of U. felina, however Pacific
specimens identified by Hand (1955) as 7. cori-
acea are not conspecific with it (see Hartog,
1986; Sanamyan, Sanamyan, 2006). Size rang-
es of nematocysts reported by Hand (1955) for
Californian species agree well with those of U.
clandestina sp.n. although basitrichs in the act-
inopharynx may be larger and it has narrow S-
shaped basitrichs in filaments which are not
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presentin U. clandestina sp.n. The colour mod-
el of the disk and tentacles described by Hand
(1955) agrees in part with our species, although
the range of variation in Hand’s species is wid-
er. Hand (1955: 78) states that “gonads usually
absent from the first 10 pairs” of mesenteries.
The word “usually” implies that gonads some-
times may present on the mesenteries of the first
cycle, but in general the condition described by
Hand (1955) differs from that in U. clandestina
sp.n. in which all these mesenteries have well
developed gonads.

The only other decamerous Urticina species
possessing strongly adhesive verrucae and liv-
ing buried in gravel is U. kurila (Averincev,
1967), described from the Kurile Islands (NW
Pacific) and known only from the original de-
scription. Basitrichs in the actinopharynx of'this
species are two times larger than those of U.
clandestina sp.n. and p-mastigophores B1 in the
filaments are smaller. According to the original
description the first cycle of the mesenteries of
this species is usually sterile and the colour
model of the oral disk is very different (see
Sanamyan et al., 2013).

Cribrinopsis olegi Sanamyan, Sanamyan,
2006 resembles Urticina clandestina sp.n. inits
buried habit and short decamerously arranged
tentacles, although usually the colour and the
shape of the tentacles (more ampullaceous) dif-
fers clearly in living specimens. This species
was originally described from the NW Pacific,
but later reported from the White Sea (Sanamy-
an, Sanamyan, 2009, 2010). Its range probably
extends to the NE Pacific (at our disposal is a
photograph certainly showing this species taken
by Dr. John Butler at 100 m off California coast,
32.611°N, 119.323°W, see Sanamyan et al.,
2013). It has a cnidom typical for Cribrinopsis
and thus could be easily distinguished from the
present species even in preserved condition,
when the most eye-catching differences in the
colour model of the disk and tentacles and the
shape of the tentacles disappear.

Aulactinia vancouverensis sp.n.
Table 2; Figs. 5-8.

MATERIAL EXAMINED. Holotype: ZIN No. 11329,
according to the incoming catalog at the Sponges and
Coelenterates Department of ZIN RAS, British Columbia,
Canada: Kuldekdumalsland, 50°35.281°N, 126°50.016°W,
5 m, March 22 2010, collector N. McDaniel and D.
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Swanston. Paratypes: KBPGI 417/1 (%), 418/2 (9), 419/3
(0", same locality, three specimens.

DESCRIPTION. External structure. The
specimens are of medium size, living specimens
with a column generally less than 4 cm in diam-
eter and usually less than 7 cm in length. The
tentacular crown of fully expanded specimens is
usually not more than § cm in diameter. Forma-
lin-preserved specimens are from 21 to 37 mm
in height. The diameter of the circular and
strongly adhesive pedal disk is usually some-
what larger than the diameter of the middle part
of column (Fig. 5F). The column is almost
cylindrical or somewhat narrower in the middle.
The oral disk is of about the same diameter as
pedal disk or somewhat smaller. The column
has numerous small (but clearly visible on liv-
ing specimens) verrucae arranged regularly in
distinct vertical rows over each endocoel. The
rows of verrucae run from the margin along the
whole length of column and disappear only just
above the limbus. Most verrucae are of similar
size, only several most proximal and distal ver-
rucae in a row may be somewhat smaller than
the rest. Verrucae are weakly adhesive with
sparse particles of gravel or broken shells at-
tached to them (Fig. 5D, E) or the column may
be bare, without attached particles (Fig. 5F). On
preserved specimens verrucae are poorly dis-
cernible (Fig. 5A). There is a deep (up to 3 mm)
fosse. There are no special marginal structures.

The oral disk is circular and almost flat, the
area around the mouth may be somewhatraised.
The tentacles, up to about 100 in number, are
arranged hexamerously on the outer part of the
oral disk usually in five cycles, with occasional
additional tentacles belonging to the sixth cycle.
The tentacles are typical for this group of sea
anemones appearance, smooth, without any
wrinkles (in living specimens), tapering, the
length ofthe tentacles usually not exceeding the
diameter of oral disk (Fig. 5C).

The column, tentacles, and oral disk of liv-
ing specimens are plain bright pink, or occa-
sionally the tentacles may be somewhat paler
than the column and the disk. The verrucae are
whitish. Insertions of mesenteries on the oral
disk are visible as somewhat darker faint radial
lines. Actinopharynx is whitish. The overall
pink colour of living specimens is very consis-
tent and diagnostic.

Internal structure. Marginal endodermal
sphincter muscle is strong, about 1.5-2 X 1 mm
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on transverse section, circumscribed, oval, pin-
nate, with usually well defined central lamella
attached to body wall near the bottom of the
fosse. Typically the sphincter is almost symmet-
rical with muscle processes on opposite sides of
central lamella of more or less equal length
(Fig.6 A, B), but occasionally in some parts of
the same specimen muscle processes on one
side of central lamella may be strongly reduced
producing an asymmetrical appearance of the
sphincter on cross section (Fig. 7A). Longitudi-
nal muscles of the tentacles and radial muscles
of oral disk are ectodermal (Fig. 6D). Circular
endodermal columnar muscles well developed
on the whole column but absent on the tops of
verrucae. Verrucae have thin mesogloea in the
centre and modified ectoderm composed of
densely packed epitheliomuscular cells and lack
nematocysts and glandular cells. Ectoderm of
verrucae stains deeper with acid dyes than the
ectoderm of the rest of column wall (Fig. 6A).
Actinopharynx has two deep siphonoglyphs
supported by directives.

The mesenteries are arranged hexamerously
in four cycles: 6+6+12+24 with addition of
several pairs of small mesenteries belonging to
the fifth cycle. The length of the mesenteries of
the first and the second cycles on transverse
sections is similar. The number of mesenteries
is the same along the whole length of column.
Mesenteries of first, second and third cycles are
perfect. Mesenteries have large elongated oral
stomata (up to 5 mm in length) and small mar-
ginal stomata (about 0.5 mm diameter). Retrac-
tor muscles are diffuse, long on mesenteries of
firstto third cycles and more or less restricted on
mesenteries of fourth cycle. Muscle processes
are numerous, short and heavily branched (Fig.
6C). Parietobasilar muscles are well developed
with short or long free flap. Basilar muscles are
well developed.

Mesenteries of all cycles (from first to fifth)
are fertile. On the first two cycles of mesenteries
gonads are situated proximally (closer to the
pedal disk), on younger cycles gonads are situ-
ated more distally. Sexes are separate. The
diameter of the eggs is 0.5—-1 mm. Embryos of
about 1-2 mm in diameter are present in the
coelenteron. The smallest of them either lack
tentacles, or already have six very small tenta-
cles, the larger ones may have 12 tentacles and
two cycles of mesenteries, six pairs of which are
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Table 2. Size ranges (length x width, in microns) and distribution of cnidae of Aulactinia vancouveren-
sis sp.n. Letters in brackets correspond to letters in Fig. 8. “N” — ratio of number of specimens in which
each cnidae was found to number of specimens examined.

Tabnuua 2. Pasmeps! (JuMHA X IIUPHUHA, B MUKPOHAX) U paclpee/eHie CTpeKaTeNbHbIX Kancyn Aulac-
tinia vancouverensis sp.n. BykBbel B ckoOKax COOTBETCTBYIOT OykBaM Ha puc. 8. “N” — oTHoIIeHHEe
KOJIMYECTBA SK3EMIUISIPOB, B KOTOPBIX JAHHBIH THIT KHUJ OBUT HAl/IeH, K KOJINIECTBY HCCIIEIOBAHHBIX

IK3EMILISIPOB.
Body region Cnidae Size ranges (um) N
Column (ectoderm) | (a) basitrichs (rare) 6-11x1-2 3/3
(b) basitrichs (common) 17-29x2-3 3/3
Column (endoderm) | (a) basitrichs (very rare) 10-16 x 1.5-2.5 2/2
(b) S-basitrichs (very rare) 26-38x 12 2/2
Fosse (a) spirocysts (very rare) 23-30x2.5-3.5 3/3
(b) basitrichs (rare) 6-9x 12 3/3
(c) basitrichs (very numerous) 17-25x2-3 3/3
(d) p-mastigophores A (rare) 22-30x4-6 3/3
Limbus (a) holotrichs (numerous) 25-37x3.5-5 4/4
(b) basitrichs (rare) 6-10x 1-2 4/4
(c) basitrichs (numerous) 17-30x2-3 4/4
Tentacles (a) spirocysts (very numerous) 16-42x 1.5-3.5 3/3
(b) holotrichs (see text) 21-30x 3-5 3/3
(c) basitrichs (common) 22-35x2-3 3/3
Actinopharynx (a) basitrichs (numerous) 32-43x4.5-6 3/3
(b) p-mastigophores A (rare) 25-32x5-6 3/3
Filaments (a) basitrichs (common) 13-21x2-2.5 4/4
(b) basitrichs (numerous) 3647 x4-5.5 4/4
(c) p-mastigophores A (common) 23-31x4-5.5 4/4
(d) p-mastigophores B1 (few) 25-39x5-7 4/4

perfect and six others are very small. Smaller
and larger embryos are present in the same
parent specimen simultaneously.

Cnidom. Spirocysts, holotrichs, basitrichs,
p-mastigophores A and p-mastigophores Bl
(see Fig. 8 and Table 2 for size ranges and
distribution). The interesting feature is the pres-
ence of numerous basitrichs in the ectoderm of
the fosse. These basitrichs are not confined to
any special structures (like pseudospherules),
but line the whole surface of the fosse from
parapet to about the level where circumscribed
sphincter is attached, forming a sort of “ba-
sitrichs pad” (Fig. 7B). The basitrichs are espe-
cially numerous in the upper (closer to parapet)
and middle parts of the fosse, where they some-
times form a layer with the numerous capsules
set close to each other. They become less nu-
merous toward the bottom of the fosse where
they disappear completely.

Holotrichs are numerous on the limbus. They
are confined to a very limited area forming a
narrow band running along the limbus, but not
present on the scapus just above the limbus and
onthe pedal disk below the limbus. In this narrow
band also present numerous basitrichs. In the
tentacles holotrichs are present on the tips of
outer tentacles only where basitrichs also be-
come rather numerous. On the pedal disk the
same two types of basitrichs are present as on the
main part of column, but they are more sparse.

Endoderm of column and pedal disk con-
tains very sparse narrow S-basitrichs and small
basitrichs which could be revealed on thicker
(810 um) histological sections stained by ba-
sic dyes, but hard to detect on usual squash
preparations of endoderm where we were able
to find only several sparse capsules.

Cnidoglandular tracts of filaments contain
fourtypes of nematocysts (see Table 2), while the
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Fig. 5. Aulactinia vancouverensis sp.n., external appearance.

A —holotype, preserved, side view; B—a frame from videotape showing numerous specimens at the Masterman Islands
near northern Vancouver Island; C — oral disk and tentacles of expanded specimen, note embryos in the tentacles; D —
partially contracted specimen, note almost smooth margin and appearance of verrucae; E — side view of expanded
specimen, note foreign particles attached to column; F — side view of specimen with bare column, note regular
arrangement of whitish verrucae.

Puc. 5. Aulactinia vancouverensis sp.n., BHCIIHHIA BU]I.

A —ronorwui, (pUKCUPOBAHHBIN, BUI COOKY; B — Ka/p ¢ BUICOMIICHKH, TTOKA3BIBAOIINIT MHOTOYHCICHHBIC YK3EMILISIPBI
y 0. MactepmaH 0K0JI0 ceBepHOH yactu 0. Bankysep; C — opaibHBIil JHCK U LIyIIaIbla PACIPaBICHHOI0 9K3eMILIIPA,
BHU/THBI SMOPHOHBI B IIyNalblax; D — 4acTHYHO COKPAIICHHBIH K3EMIUISIP, XOPOIIO BUAHBI BEPPYKH U IIPAKTUUCCKHI
rinankuit Maprut; E — Bua cOOKy Ha pacrpaBlICHHBIN 9K3EMILISP, BUAHBI IOCTOPOHHUE YaCTHIbI, IPUKPEIUICHHBIC K
KOJIOMHY; F — Brt 00Ky Ha 3K3eMIULIP C YUCTHIM KOJIFOMHOM, BU/IHO PETYJSIPHOE PACIIOIOKEHHE OEI0BATHIX BEPPYK.
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Fig. 6. Aulactinia vancouverensis sp.n., cross sections.

A — longitudinal section through distal column (specimen KBPGI 417/1) showing verrucae on column (arrows), deep
fosse and circumscribed marginal sphincter; B — marginal sphincter of another specimen (KBPGI 418/2), enlarged;
C — transverse section through the column (specimen KBPGI 417/1), cycles of mesenteries are marked by numbers;
D — transverse section through the tentacle (specimen KBPGI 417/1).

Puc. 6. Aulactinia vancouverensis sp.n., THCTOJOIMYECKUE CPE3bI.

A — TIpoJI0JIBHBII cpe3 Yepe3 AncTalbHyo YacTh KomoMHa (3k3emiuisip KBPGI 417/1), BunHbI BeppyKH Ha KOTIOMHE
(cTpeinkn), TiyOokas (occa M HUPKYMCKPUNTHYECKUH MapruHanbHbli chuHKTEp; B — MaprunanbHeiii chunkrep
npyroro sk3emiuipa (KBPGI 418/2), ysenuaeno; C — nomepeunslii cpe3 uepes komoMH (9k3emmrip KBPGI 417/1),
IIMKJTBI ME3EHTEPHEB OTMeUeHkl ndpamn; D — nonepeunstii cpes uepes mynansie (3k3emmuistp KBPGI 417/1).
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Fig. 7. Aulactinia vancouverensis sp.n. (A—D) and Cnidopus japonicus (E-F), cross sections.

A — longitudinal section through fosse and circumscribed marginal sphincter of specimen KBPGI 417/1, note
asymmetrical marginal sphincter on this slide; B — numerous basitrichs (stained almost black by Toluidine blue) lining
the fosse; C — longitudinal section through the limbus, note a narrow region with numerous deeply stained basitrichs
(arrows mark area near the limbus where holotrichs occur); D — the same region, enlarged, note deeply stained basitrichs
and numerous pale (stained in the same blue-green colour as the mesogloea) holotrichs; E — longitudinal section of
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digestive region of filaments contains only small-
er basitrich, and, sometimes, large basitrichs of
the same types as in cnidoglandular tract.
HABITAT AND DISTRIBUTION. The spe-
cies is usually found attached to small rocks or
bedrock with an upright column. Some speci-
mens are found in crevices and partly covered by
attached gravel particles, and sometimes the low-
er part of column may be buried in shell hash.
This species is not widespread along the British
Columbia coast. It is most abundant in shallow
water in Weynton Passage at the north end of
Johnstone Strait, which lies between Vancouver
Island and the mainland of British Columbia. It
has not been observed within the Strait of Geor-
gia. Typically the species is found in shallow
water at depths notexceeding 5 m, but occasional
specimens were recorded to depths of 25 m.
ETYMOLOGY. The species is named after
the locality near northern Vancouver Island.
REMARKS. Generic assignment. The spe-
cies belongs to a large (and rather difficult from
taxonomic point of view) group of species
formerly united under the generic name Buno-
dactis Verrill, 1899. Dunnetal. (1980) replaced
this name by its older subjective synonym Au!-
actinia Verrill, 1864. England (1987, 1992)
proposed to remove from Aulactinia all species
having marginal spherules (including Bunodac-
tis verrucosa (Pennant, 1777), the type species
of Bunodactis) and place them to Gyractis
Boveri, 1893. However, the name Bunodactis is
stillused in somerecent publications (e.g. Ocaiia,
Hartog, 2002; Hartog, Ates, 2011). According
to Dr. M. Daly (Ohio State University, USA)
(2008, personal comm.) the type species of
Aulactinia (A. capitata Agassizin Verrill, 1864)
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is not congeneric with the type species of Bun-
odactis. Obviously, the whole group needs a
revision before accurate generic assignment of
included species could be assessed. Pending
such a revision we, in the present paper, treat
Aulactinia as a valid generic name for the spe-
cies described here. Since the present species
has no marginal projections its assignment to
Aulactinia is in agreement with the definitions
of the genus proposed by Dunn et al. (1980) as
well as with a more restricted understanding of
this genus as proposed by England (1987, 1992).

Comparison with related species. Two in-
ternally brooding Aulactinia species were re-
corded previously from the North Pacific. The
first species, A. incubans Dunn, Chia et Levine,
1980 was originally described from the NE
Pacific. The type locality of A. incubans, where
it is rather common (Dunn et al., 1980 based
their descriptions on more than 500 living spec-
imens), San Juan Island, is about 350 km SE of
Kuldekduma Island, the type locality of Aulac-
tinia vancouverensis sp.n. Aulactinia incubans
is easily distinguished from the present species
by characteristic white radial lines running on
the oral disk from just beyond oral cone to the
bases of tentacles, except two lines over direc-
tive endocoels which originate on siphonoglyphs
and cross the oral cone (Dunn et al., 1980).
Aulactinia vancouverensis sp.n. has a plainly
coloured oral disk, without any white lines or
markings. The cnidom reported in the original
description of 4. incubans resembles the cni-
dom of 4. vancouverensis sp.n. in the composi-
tion of cnidae in studied regions of the body,
except for the presence of small basitrichs in the
actinopharynx of 4. incubans which are not

proximal part of column (including the limbus and the base) of Cnidopus japonicus, note crowded vesicles with thin
mesogloea and a rather smooth wall of column above the zone of vesicles where mesogloea is much thicker; F— enlarged
area between two vesicles of the same specimen to show nematocyst battery consisting of extraordinary numerous
holotrichs (stained red by Safranin).

Abbreviations: f — fosse; p — pedal disk; s — marginal sphincter; v — vesicles.

Puc. 7. Aulactinia vancouverensis sp.n. (A—D) u Cnidopus japonicus (E-F), rucronorudeckue cpesbl.

A — npoJ1obHBIH cpe3 uepes Hoccy ¥ HUPKYMCKPUIITUYECKUI MapruHalbHbIi chuHKTep sK3emiusipa KBPGI 417/1,
Ha 3TOM cpe3e CUHKTEp acHMMeTpuyeH; B — MHoroumncieHHble 0a3suTpuxu (OKpAIeHbI MOYTH B YEPHBIH LBET
TOJIYMJMHOBBIM CHHUM), BbhICTHIaoume (doccy; C — NpoJoibHBIA cpe3 depe3 nuMOyc, BHIHA y3Kas 00JacTb ¢
MHOTOUYHCIICHHBIME TJIy0OKO OKPAIIEHHBIMU Oa3uTpUXaMH (CTPEJIKH [OKa3bIBAIOT IPAHMUIIBI 06JIaCTH OKOJIO IMOYcCa,
I BCTPEUaloTCsi FOJIOTPUXH); D — TOT jKe y4acTOK, yBEIHYECHO, BUIHBI CHIIBHOOKPAIICHHBIC 0a3UTPUXH U CBETIIBIC
(oKpareHHbIE TaK e, Kak 1 Me30ryies) roaoTpuxu; E — 1npoJoiibHBIi cpe3 yepe3 MPOKCHMAIbHYIO YacTh KOJOMHA
(BKimoyast 1MMOYC M neanbHbli 1uck) Crnidopus japonicus, BUJHBI MHOTOUUCIICHHBIC BE3UKYJIbI C TOHKOM Me3orieeit
1 JIOBOJIBHO TJIaJIKasi CTEHKA KOJIFOMHA BBIIIE 30HbI BE3UKYJI, IJle ME30TJIesl 3HaYUTeNIbHO Toue; F — o6iacts Mex1y
JBYMSI BE3UKYJIAMH TOTO K€ 9K3EMILISIPa, YBEIMUCHO, BUHA OaTapesi HEMATOLHCT U3 MHOTOYUCIICHHBIX TOJIOTPHXOB
(oKpareHsl B KpacHbIil LBET cappaHUHOM).

Coxkpamienus: f — ¢occa; p — nefanbHbli AUCK; S — MaprUHAIbHBIA CHUHKTEP; V — BE3UKYJIIBI.
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present in A. vancouverensis sp.n. However,
basitrichs in the tentacles and actinopharynx of 4.
vancouverensis sp.n. are larger than those of 4.
incubans. P-mastigophores A in actinopharynx
of A. vancouverensis sp.n. are also larger than p-
mastigophores of actinopharynx in 4. incubans
and their size ranges do not overlap. Basitrichs of
the column and spirocysts of tentacles also could
attain larger size in 4. vancouverensis sp.n.

Another internally brooding shallow-water
species of Aulactinia reported from the N Pacific
is A. stella (Verrill, 1864). Carlgren (1934) re-
ported it from Unalaska and Sanamyan, Sana-
myan (1998, 2009, 2010) from the Commander
Islands and East Kamchatka. It is not quite clear
if these N Pacific specimens are indeed conspe-
cific with Verrill’s 4. stella (originally described
from Atlantic coast of N America) but at least
smaller, paler specimens of this species are not
distinguishable from the specimens from Euro-
pean locations (in particular from the specimens
from White Sea and Barents Sea) which tradi-
tionally (since Carlgren, 1921) are identified as
A. stella. This species is mostly found buried in
gravel up to the level of'its tentacles, has stronger
verrucae than those of A. vancouverensis sp.n.
(visible not only on living, but also on preserved
specimens), white radial lines on the disk (iden-
tical to those of 4. incubans) and also differs from
A. vancouverensis sp.n. by the size ranges of its
nematocysts, which are similar to those report-
ed by Dunn et al. (1980) for 4. incubans and
smaller than in A. vancouverensis sp.n. Also,
basitrichs in fosse are significantly sparser.

Aulactinia sinensis Li et Liu, 2012 recently
described from the Yellow Sea (W Pacific)
differs distinctly from 4. vancouverensis sp.n.
by many features including the presence of
zooxantellae in its tissues. According to Li and
Liu (2012) holotrichs in this species are present
in all examined tissues (tentacles, column, act-
inopharynx, filaments).

Columnar holotrichs. Columnar holotrichs,
forming anarrow band running along the limbus
are arather interesting feature. They are present
inthe same position (only at limbus) in N Pacific
specimens of 4. stella we examined. Rare holot-
richs in the lower part of column were reported
in Epiactis prolifera Verrill, 1869 (type species
of Epiactis) by Fautin and Chia (1986), who
measured two capsules in one (of seven exam-
ined) specimen. They also recorded few holot-
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richs in the outer tentacles in some specimens of
E. prolifera, E. lisbethae Fautin et Chia, 1986,
and E. fernaldi Fautin et Chia, 1986. According
to these authors holotrichs seem inducible and
systematic weight cannot be attributed to their
presence or absence. However, seemingly spo-
radic occurrence of holotrichs in some species
might be connected with their patchy or local
distribution along the length of the column or
tentacles. As revealed by the present study they
may be numerous at the limbus, but totally
absent in other parts of the column and thus
might be easily overlooked if distribution of
nematocysts is studied on smears only. Colum-
nar holotrichs probably have wider occurrence
in actiniid species and of course, their presence
or absence, if correctly observed and analyzed
in combination with other features, has certain
systematic weight.

Presence of a narrow band of holotrichs at
the limbus in 4. vancouverensis sp.n., A. stella
as well as their sporadic occurrence in E. prolif-
era should not be confused with the condition
seen inthe genus Cnidopus. In Cnidopus japoni-
cus (Verrill, 1869) (senior subjective synonym
of the type species of the genus, see Sanamyan,
Sanamyan, 1998) holotrichs are confined to and
are extraordinarily numerous on the sides of
crowded, hollow, thin-walled vesicles arranged
in several transverse rows on the most proximal
part of column (Fig. 7E). In 4. vancouverensis
sp.n. holotrichs are not confined to any special
structures and do not form such strong nemato-
cystbatteries (area with very numerous nemato-
cysts standing very close to each other) as in
Cnidopus. It is interesting to note that we failed
to stain holotrichs of A. vancouverensis sp.n.
and A. stella by basic dyes in the same way as
they stain in C. japonicus, and on microscopic
slides (Fig. 7D) they appear very pale in contrast
with deeply stained basitrichs. Atthe same time
holotrichs of sectioned specimen of C. japoni-
cus (KBPGI 414/43) are stained easily and
deeply by basic dyes (Fig. 7F). This may reflect
chemical differences in these nematocysts.

Carlgren (1950a, b) reported and figured
vesicles covered on the sides (but not on the
tips) with “extraordinarily numerous nemato-
cysts as in the marginal spherules” in the lower
part of a column in a species he identified as
Cnidopus verater (Drayton in Dana, 1846).
These vesicles with batteries of holotrichs ap-
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Fig. 8. Aulactinia vancouverensis sp.n., cnidom (see Table 2 for size ranges).
Puc. 8. Aulactinia vancouverensis sp.n., KHUJOM (pa3Mepbl yKa3aHbI B Ta0M. 2).

pear very similar to those in C. japonicus. Ed-
mands and Fautin (1991) redescribed this spe-
cies based on newly collected specimens and
moved it to Aulactinia (as A. veratra). Unfortu-
nately from the description they provide itis not
clear if the species examined had vesicles in the
lower part of the column with extraordinarily
numerous holotrichs, as described by Carlgren
(1950a). Actually holotrichs were not present in
all specimens they examined and were probably
rather sparse. If so, Aulactinia veratra described
by Edmands and Fautin (1991) indeed may be a
member of the genus Aulactinia, but probably
not conspecific with the species described by
Carlgren (1950a) as Cnidopus verater.

The cnidae usually termed “holotrichs” are
also found in the column of many actiniid
species possessing acrorhagi, for example in
many Anthopleura species. According to Har-
tog (1987: 556) the “homotrichs” (the term he
used for holotrichs and heterotrichs) “seem to
occur especially, though not invariably, in spe-
cies possessing acrorhagi”. However, England
(1987: 239) warned that cnidae occurring in

the column of Anthopleura (which he termed
“heterotrichs”) “should not be confused with
atrichs [=holotrichs in the present paper] that
occur only at limbus in certain anemones, but
usually in large numbers”.

Holotrichs in tentacles. Holotrichs present
inthe tips of outer tentacles may indicate that the
species may develop fighting tentacles (also
termed “catch-tentacles”). In endomyarian
anemones fighting tentacles with extraordinar-
ily numerous holotrichs are known only in Cni-
dopus japonicus and in Pacific specimens of
Aulactinia stella (see Sanamyan, Sanamyan,
1998, 2009, 2010). In these two species we
observed fighting tentacles in living specimens
in their natural habitat, and long fighting tenta-
cles are often developed in specimens kept in
aquaria. Holotrichs in tentacles (including fight-
ing tentacles) do not stain by basic dyes in these
species. Unlike mesomyarian anemones (e.g.
Metridium, Diadumene) where fighting tenta-
cles are developed from the tentacles of inner
cycle, in Cnidopus and Aulactinia they are de-
veloped from the tentacles of outer cycle.
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