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Paraedwardsia hadalis, a new ultra-abyssal sea anemone
(Actiniaria: Edwardsiidae) from Aleutian Trench
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ABSTRACT: Ultra-abyssal Paraedwardsia hadalis sp.n. is a first species of sea anemones
described from Aleutian Trench. It resembles two deep water species P. abyssorum and P.
lemchei which differ from other Paraedwardsia species by weak development of tenaculi.
Paraedwardsia hadalis sp.n. from 7250 m is a most deep water species of the family
Edwardsiidae.
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Paraedwardsia hadalis, HoBas ynbrpaabuccanbHas
akTuHuA (Actiniaria: Edwardsiidae) us Aneyrtckoro xenob6a
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PE3IOME: VYnuprpaabuccanpubelii Bun Paraedwardsia hadalis sp.n. sBusieTcs mepBOi
aKTHHHUEH, OMHCAaHHON 13 AsieyTckoro sxesnoba. OH cXozeH ¢ ABYMs TITyOOKOBOJHBIMU
Bunamu, P. abyssorum and P. lemchei, KOTOpblE OTINYAIOTCS OT APYTHX BHAOB poOja
Paraedwardsia cnabbiM pa3BUTHEM TeHaKynel. Paraedwardsia hadalis sp.n., HaliieHHAS
Ha riryonne 7250 M, SBISIETCS cCaMbIM TITyOOKOBOIHBIM M3 H3BECTHBIX BUIOB B CEMEHCTBE
Edwardsiidae.
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Introduction

Very few sea anemones are known from
deep water trenches. Carlgren (1956) described
six species from the depths exceeding 6000m:
Galatheanthemum hadale Carlgren, 1956, G.
profundale Carlgren, 1956, Paraedwardsia lem-
chei Carlgren, 1956, Daontesia mielchei Car-
lgren, 1956, Bathydactylus kroghi Carlgren,
1956 and Hadalanthus knudseni Carlgren, 1956.
Galatheanthemum profundale was reported
subsequently from many deep water trenches
(Cairns et al., 2007) while all other species
listed above are known from original descrip-
tions only. Paraedwardsia hadalis sp.n. is a
firstsea anemone reported from Aleutian trench.
In addition, at our disposal is also a specimen of
Actinernus, collected at 6057 m in the western
end of Aleutian trench, south off Commander
Islands, but this material is not published yet.

Material and methods

The specimens were collected by R/V
“Vityaz” in 1969, preserved in alcohol and
stored in the Institute of Oceanology (Moscow).
The methods of preparation of histological sec-
tions, measuring size ranges of cnidae and cnidae
terminology are the same as in our previous
papers (e.g. Sanamyan et al., 2012, 2013). The
specimens will be deposited in Zoological Mu-
seum of Moscow State University (ZMMU).

Taxonomy

Order Actiniaria
Family Edwardsiidae Andres, 1881
Paraedwardsia Carlgren in Nordgaard, 1905
Paraedwardsia hadalis sp.n.
Table 1; Figs. 1-5.

MATERIAL EXAMINED. Holotype:
ZMMU Ec-114, R/V “Vityaz”, cruise 45, sta-
tion 6145, depth 7250 m, 51°09.7'N, 174°35.5’E,
20 June 1969, one specimen. Paratypes: ZMMU
Ec-115, same data, two specimens.

DESCRIPTION. Three available specimens
were in a very good condition (Fig. 1A). The

largest specimen is 16 mm in height and 9 mm
in diameter was designated as holotype. Two
other specimens, 10 X 5.5 mm and 13.5 X 7 mm
were designated as paratypes. The latter speci-
men had better preserved cuticle and ectoderm
and was used for histological sections. The
body is pear-shaped with wide round aboral
end, divisible into physa, scapus, scapulus and
very short capitulum. The distal part of the
column is contracted and deeply invaginated;
the tentacles, the capitulum, the scapulus and
the distal part of the scapus are not visible from
exterior in all specimens. The body wall is thin
and eight mesenterial insertions are visible.
Contracted retractors with filaments and gonads
are located in proximal part of the body (Fig.
1B). The mesogloea of the scapus and physa is
about 3045 um in thickness. The endoderm is
about 25 um in thickness and the thickness of
the ectoderm varies from 1-2 to 50-70 um in
numerous “protuberances” and patches of thick-
ened ectoderm (Fig. 1C). Some of these high
protuberances of the ectoderm are supported by
mesogloeal strands and resemble tenaculi (Fig.
1D). The scapus is covered by thin (about 1 pum)
gray-brown cuticle encrusted by fine sediment,
but not by sand grains and other solid particles.
Nemathybomes are not present. The cuticle and
the ectoderm is partly abraded (Fig. 1A) and
because of this the border between the physa and
the scapus is not clear. However, on histological
sections, the physa is differentiated from the
scapus by smooth surface of the ectodermal side
of the mesogloea. A ring of eight (?) tiny aper-
tures were observed in one specimen (intact
paratype) but we failed to demonstrate them on
histological sections. The scapulus is not covered
by cuticle, it has eight high, up to 800-900 pum,
mesogloeal ridges between the insertions of the
macrocnemes (Figs. 1B, 2A). These mesogloeal
ridges extend to invaginated part of the scapus.
Very short thin-walled capitulum (the thickness
of the mesogloea is 3—6 wm) is just at the bases
of the tentacles (Fig. 1B). Circular endodermal
columnar muscles are well developed.

The tentacles (Fig. 2B), 12 in number, ar-
ranged into two cycles, 9 tentacles are in the
outer ring and 3 tentacles are in the inner ring,
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Table 1. Size ranges (length x width, in microns) and distribution of cnidae of Paraedwardsia
hadalis sp.n. Letters in brackets correspond to letters in Fig. 5. Frequencies given are subjective impres-

sions based on all the cnidae seen on the slides.

Tabauma 1. Pazmeps! (JyiMHa X MIMPUHA, B MUKPOHAX) M PACIpe/ieNIeHHEe CTPEKATEIbHbIX KaIcyJl
Paraedwardsia hadalis sp.n. BykBbI B cKOOKaxX COOTBETCTBYIOT OyKBaM Ha pHC. 5.
YacToTa BCTPEYaeMOCTH JaHa Kak CyObeKTHBHOE BIICYATICHHE, OCHOBAHHOE Ha BCEX KHHU[AX,

HalJIeHHBIX Ha MpenapaTax.

Body region Cnidae Size ranges (um)  Size ranges (Um)
(holotype) (paratypes)
Physa Basitrichs (rare) 17-21 x2-3 -
Scapus (A) basitrichs (common) 25-48 x 2.5-3 23-35x3-4
(B) holotrichs (few) — 7-9 x 2.5
Scapulus (C) basitrichs (common) 15-18 x2-2.5 14-19x2-2.5
Capitulum Basitrichs (common) - 16-20 x 2-3
Tentacles (D) gracile spirocysts (numerous) 15-35%x2-5 18-30 x 2.5-4
(E) robust spirocysts (numerous) 1841 x 3-7 1341 x3.5-6
(F) basitrichs (common) 33-70 x 2-3 35-46 x3-3.5
Actinopharynx  (QG) basitrichs (common) 24-50x2.5-3 34-40x2.5-3
Filaments (H) basitrichs (common) 3343 x2.5-3 3348 x3-3.5
(I) p-mastigophores A (common) 21-28 x 4-6 23-28 X 5-6
Endoderm of (J) basitrichs (few) 15-16 x 5 (only 15-21x4-5.5
all body in mesenteries)
regions

one of which arise from endocoel of ventral
directives (not visible on Fig. 2B) and two from
endocoels of the dorso-lateral pairs of mesen-
teries. Longitudinal muscles of the tentacles
(Fig. 1E) and radial muscles of the oral disc are
ectodermal. The mesogloea on the tips of the
tentacles is very thin.

The actinopharynx is rather short, has no
recognizable siphonoglyphs. It has eight high
longitudinal mesogloeal ridges corresponding
to insertions of the macrocnemes. Four highest
ridges, up to 250 um, correspond to lateral
macrocnemes and four smaller, up to 150 wm,
correspond to directives. Insertions of the mi-
crocnemes are marked by small ridges, up to 50
wm (Fig. 2C). At aboral end of the actinophar-
ynx the mesogloeal ridges continue into cni-
doglandular tracts of the trilobate filaments,
while the ectoderm of the adjacent regions of the
actinopharynx form ciliate tracts (Fig. 2F). Re-
ticular tract of the trilobate filaments is derived
from endoderm of the actinopharynx. The fila-
ments are present on all macrocnemes.

Eight macrocnemes are arranged as in all
Edwardsiids and present along the whole length
of the body. Four microcnemes paired with
lateral macrocnemes are present in the distal
part of the body. They appear at the most distal
part of the scapus and extend through the whole
length of the scapulus (Fig. 2A), capitulum and
present at the distal part of the actinopharynx
(Fig. 2C, D). On the transverse sections on the
level of the distal part of the actinopharynx the
microcnemes are rather long (Fig. 2C) and have
a layer of fine non branched longitudinal mus-
cles on their ventral sides (i.e. facing to exo-
coels) (Fig. 4E). In the region of the scapulus
and capitulum the microcnemes have flap-like
mesogloeal thickening on the ventral side. In
these regions the microcnemes are lined by fine
muscle fibers which are expanded on the body
wall (Fig. 4D).

Retractor muscles on macrocnemes are re-
stricted, with 17-22 muscle processes, few of
them are weakly branched but many are not.
There are no pennons or free flaps on retractors.
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Fig. 1. Paraedwardsia hadalis sp.n. A — intact specimens; B — larger specimen dissected longitudinally
(holotype); C — ectodermal protuberance on the scapus; D — tenacule-like structure on the scapus; E —

longitudinal ectodermal muscles of the tentacle.

Abbreviations: ¢l — capitulum; en — endoderm; sl — scapulus.

Puc. 1. Paraedwardsia hadalis sp.n. A — uKCHpOBaHHBIE K3EMILIIPB; B — MpoIoIbHELI cpe3 camoro
KpynHOTro sK3emiuripa (ronmortum); C — cKIaaka SKTOAEPMBI Ha ckamyce; D — TeHakyie-1mono0Has
CTPYKTypa Ha cKaryce; E — mpojonsHas sxTo/iepMaibHast MyCKyIaTypa IIynaabla.

CoxkpareHus: ¢l — kanutyiaoM; en — 3HTOziepMa; sl — ckarmyiroc.

The retractors are situated closer to the acti-
nopharynx (Fig. 2C—F) and attached to the body
wall by thin lamellae. At the region of physa the
retractors become smaller and the mesogloeal
lamella connecting the retractors and the pari-
etal muscles become shorter (Fig. 4B) and dis-
appears completely in the most proximal part of
the mesenteries (Fig. 4C). The parietal muscles

have different appearance in the different re-
gions of the body (Figs. 3, 4A-D). They first
appear at the region of capitulum as a thickening
ofthe mesenterial mesogloea lined with longitu-
dinal muscle fibers (Fig. 3A). Toward the scapu-
lus tiny mesogloeal muscle processes become
apparent. In this region the parietal muscles are
not symmetrical, better developed on the same
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Fig. 2. Paraedwardsia hadalis sp.n., paratype, transverse sections. A — scapulus, introverted; B — section
on the level of the tentacles; C—D — distal part of the actinopharynx; E — middle part of the actinopharynx;
F — proximal end of the actinopharynx.

Abbreviations: o — oral disc; ph — actinopharynx; s — scapus; sl — scapulus; sr — scapular ridge; t — tentacles; v
— ventral pair of the directives; arrows point to microcnemes.

Puc. 2. Paraedwardsia hadalis sp.n., napatur, mornepevynslie cpe3bl. A — BBEPHYTHIH ckamyiyc; B — cpes
Ha yposHe mrynazner; C—D — aucranbHas 9acTb raoTkw; E — cpennsis yacTs rnotku; F — npokcumanbHbIH
KOHEI] TTTOTKH.

CokpalieHus: 0 — OpajbHBII JAUCK; ph — IJI0TKa; s — cKaiyc; sl — ckamyiroc; sr — CKamyJIsIpHbIid rpedeHs; t —
nrynajibla; v — BEHTpajibHas Iapa HalpaBJIAOMKUX ME3CHTEPUCB, CTPEIIKAMU yKa3aHbl MUKPOME3CHTECPUHU.
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Fig. 3. Paraedwardsia hadalis sp.n., paratype, parietal muscles of the macrocnemes. A — in the capitulum;
B — in the distal end of the scapulus; C — in the scapulus; D-E — in the middle part of the scapus; F —

in the proximal part of the scapus.
Abbreviations: ec — ectoderm.

Puc. 3. Paraedwardsia hadalis sp.n., mapaTun, napueraabHbIe MYCKYJbl MaKpOMe3eHTepHeB. A — B
kanuTynoMe; B — B paiione nqucranbsHOro koHna ckamystoca; C — B ckanyntoce; D-E — B cpenneit uactu

ckamnyca; F — B mpokcumainbHOI yacTu ckamyca.
CoxpalieHus: ec — 3KToJepMa.

side as retractor (Fig. 3B). In the scapulus the
parietal muscles are symmetrical and fan shaped
(Fig. 3C). In the middle part of the scapus
muscle processes are more branched (Fig. 3D)
and parietal muscles are triangular on trans-
verse sections (Fig. 3E). In the proximal part of
the body parietal part of the mesentery covered
by parietal muscles gradually become longer
(on transverse sections), its mesogloea become
thicker and muscle processes become shorter
(Fig. 3F). At the region of physa parietal mus-
cles form small, up to 10 wm, but recognizable
flap from the side opposite to retractor (Fig.
4A-B). Parietal muscle fibers are expanded on
the body wall.

Two sectioned specimens were males. On
the smaller specimen gonads are present on four

lateral macrocnemes but we failed to find them
on directives. On the larger specimen (holo-
type) gonads are present on directives too. Sper-
matozoa are about 3-3.5 x 2-2.5 wm, tip head-
ed, symmetrical, with wide mitochondrial com-
plex (Fig. 4F).

Cnidom includes spirocysts, holotrichs, ba-
sitrichs, p-mastigophores A (Tab. 1, Fig. 5).
Small sparse holotrichs in the ectoderm of the
scapus (Fig. 5B) were detected only on histolog-
ical sections but we failed find them on macer-
ated samples of ectoderm from the scapus of all
three specimens. Basitrichs of the capitulum
and endoderm of all regions of the body (Fig.
5J) were seen in histological sections only (in
paratype). Ectoderm of the oral disc contains
spirocysts and basitrichs (recorded on histolog-
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Fig. 4. Paraedwardsia hadalis sp.n. A— parietal part of the macrocneme in the physa; B-C — macrocnemes
in the physa; D — microcneme in the capitulum; E — microcneme on the level of distal part of the

actinopharynx; F — spermatozoa (from holotype).
Abbreviations: ec — ectoderm; en — endoderm.

Puc. 4. Paraedwardsia hadalis sp.n. A — napueranbHas 4acTb MakpoMe3eHTepust Ha ypoBHe ¢ussl; B-C —
MAaKpOME3eHTepHH Ha ypoBHE (u3bl; D — MUKpOMe3eHTepHil B KanuTyaoMe; E — MukpomeseHTepHil Ha
YPOBHE ANCTAIBHOM YacTu TIOTKU; F — criepMaTo30ouas! (M3 roaoTHa).

COKpaH.ICHI/IﬂZ €C — JKToAEpMa; €n — DHTOAEpMA.

ical sections). We failed to find p-mastigo-
phores in the actinopharynx of two dissected
specimens (distal, middle and proximal parts of
actinopharynx were examined).

REMARKS. The most significant features
of the described here species are the absence of
nemathybomes, weak development oftenacules
and the presence of only 12 tentacles. The

arrangement of the tentacles is identical to those
shown by Manuel (1988, Fig. 72) for Edwardsia
ivelli Manuel, 1975. The present record from
7250 m is a most deep water known record of a
species belonging to the family Edwardsiidae.
Edwardsiidae is a diverse family comprising
about 70 species most of which are known from
shallow and moderate depths. Very few abyssal
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PARAEDWARDSIA HADALIS
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Fig. 5. Paraedwardsia hadalis sp.n., distribution of cnidae (see Table 1 for size ranges).
Puc. 5. Paraedwardsia hadalis sp.n., pacnpenenenne KHUA (pa3Mepbl yKa3aHbl B Ta0I. 1).

edwardsiids are known, two of them belong to
the genus Edwardsia (E. mcmurrichi Daly et
Ljubenkov, 2008 and E. sojabio Sanamyan et
Sanamyan, 2012) and three to Paraedwardsia
(P. abyssorum Carlgren, 1951, P. lemchei Car-
lgren, 1956 and P. heia Daly et Ljubenkov,
2008).

The genus Paraedwardsia comprises six
valid species. Its members differ from the mem-
bers of much more diverse genus Edwardsia by
the presence of tenaculi in the scapus and by the
absence of nemathybomes, nematocyst bearing
structures characteristic for Edwardsia and Scol-
anthus.

Two most deep-water Paraedwardsia spe-
cies, P. abyssorum and P. lemchei, differ from
other members of the genus by weak develop-
ment of tenaculi. Carlgren (1951, 1956) failed
to find clear tenaculi in these species and re-
ferred them to Paraedwardsia provisionally
because he has not seen any tenaculi, but wrote
that “the numerous mesogloeal papillae indi-
cate that such may have been present” (Car-
lgren, 1956: 10). The species described here
also has poorly developed tenaculi but ectoder-
mal side of the mesogloea forms numerous high
strands (“papillae” sensu Carlgren, 1956) and
these three species obviously constitute closely
related group. In the present paper we follow
Carlgren (1951, 1956) and despite poorly de-
veloped tenaculi, refer the specimens from Aleu-
tian Trench to the genus Paraedwardsia.

COMPARISON WITH OTHER SPECIES
OF THE GENUS. Paraedwardsia lemchei is
known only from the original description based
onnumerous specimens from Java Trench, 7160
m. It differs from P. hadalis sp.n. by possessing
14-16 tentacles and by the presence of large p-
mastigophores in the actinopharynx.

Paraedwardsia abyssorum is known only
from one poorly preserved specimen from Trop-
ical Atlantic, 5610 m. The number of the tenta-
cles, 12, is the same as P. hadalis sp.n., but
retractor muscles appear to be weaker and have
recognizable flap (see Carlgren, 1951, Fig. 2),
while in P. hadalis sp.n. the flap is totally
absent. It has small basitrichs in the filaments
(24-28 x 3 wm) which not present in the speci-
mens from Aleutian Trench. Although the vari-
ability of reported features and the significance
of these differences cannot be accessed without
examination of additional specimens, we prefer
to treat the specimens from Aleutian Trench as
distinct from P. abyssorum: the specimens come
from too distant locations (North Pacific and
tropical Atlantic) and presumably from differ-
ent environment (abyssal plain for P. abys-
sorum and deep-water trench for P. hadalis
sp.n.).

Third deep water species of Paraedward-
sia, P. heia, described from 2650-3065 m off
California (Daly, Ljubenkov, 2008), differs from
P. hadalis sp.n., by well developed tenaculi
(photo of intact specimen shows attached sand
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grains, see Daly & Ljubenkov, 2008, Fig. 9A),
presence of 16 tentacles and much smaller ba-
sitrichs in the tentacles.

Other three hitherto known species of
Paraedwardsia — P. arenaria Carlgren in Nor-
dgaard, 1905, P. cretata (Stimpson, 1856) and
P. sarsii (Dueben et Koren, 1847) —are relative-
ly shallow water and do not occur in abyssal
depths.
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