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ABSTRACT: A taxonomy of phlebobranch ascidians from the NW Pacific coasts of Russia,
including Bering Sea, Sea of Okhotsk and northern part of the Sea of Japan, is presented.
Order Phlebobranchia currently comprises 8 families, 5 of which are represented in the
region. Twenty-three species and 11 genera are recognized as valid in the region. Four new
species are described: Chelyosoma tranlucidum sp.n., Ascidia beringia sp.n., A. kurila
sp.n. and 4. vivipara sp.n. All species known in this region are included and most of them
redescribed based on newly collected specimens and/or on museum material. Identification
keys and quality photographic images are provided to simplify a task of species identifica-
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families, genera and species, a subject that received little attention from most ascidian
experts previously.
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Acuunaumu ceBepo-3anagHou Yactu Tuxoro okeaHa. HacTtb
2. OTpaa Phlebobranchia (Tunicata: Ascidiacea)

K.3. CaHamsH

Kamuamckuii ¢punuan Tuxookearckozo uncmumyma eeoepaghuu [[BO PAH, ya. [lapmusanckas, 6,
Iemponasnosck-Kamuamcxuii 684034 Poccusi. E-mail: ascidiacea@sanamyan.com

PE3IOME: B pabore maHa TakcOHOMHYECKas HH(OpMAIHS MO BCEM ACIMIUSIM OTpsaa
Phlebobranchia, n3BectabiM u3 Poccuiickux Boj ceBepo-3amna Hoii 4acTi TUxoro okeaHa,
BKItouas bepurroBo Mope, OX0TCKOEe MOpE U CeBEpHYO 4acTh SmoHckoro Mopsi. OTpsia
Phlebobranchia B HacTosimiee BpeMst 00bEAMHSCT 8§ CEMEUCTB, 5 M3 KOTOPBIX IPEICTaBIIC-
HBI B perroHe. JIBaaiars Tpu Buaa u 11 poioB U3 BCTPEUAIONIMXCS B PETHOHE CUMTAIOTCS
BayuaHeIMU. Onmcansl 4 HOBBIX BUna: Chelyosoma tranlucidum sp.., Ascidia beringia
sp.n., A. kurila sp.n. u A. vivipara sp.n. B paboTy BKJIIOU€HBI BCE U3BECTHBIC U3 JAHHOTO
peruoHa BHUBI U OOJNBIIMHCTBO M3 HHUX IEPEOIMCAHO HA OCHOBE HOBBIX COOPOB W/HIIU
My3eitHoro Marepuana. Jlisi oOnerdeHus: uIeHTU(OUKAIME ACIUIUN [HPOKHUM KPYIOM
OHMOIIOTOB JTaHBI KITFOUM UTS OMpEACTICHUS BCeX TakcoHOB. Oco0oe BHUMAaHHE YICICHO
HOMEHKJIATYPE 00CYK/IaeMbIX CEMEHCTB, POJIOB U BUJIOB — TOMY ACIEKTY CHEIUATUCTBI
10 aHHOH IPpyIIIIe YAesUId OYeHb Majo BHUMAHHUSL.
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Introduction

Class Ascidiacea comprises three orders,
Aplousobranchia, Phlebobranchia and Stoli-
dobranchia. Members of Aplousobranchia
known from Far Eastern Seas of Russia were
described in the first part of the present work
(Sanamyan, 2022). The present (the second)
part includes all taxa belonging to the second
order, Phlebobranchia, known from the eastern
coasts of Russia and adjacent waters: western
half of the Bering Sea, Pacific waters around
Commander Islands and Kamchatka, Sea of
Okhotsk and Kuril Islands and northern part of
the Sea of Japan. For a detailed introductory
text and important notes on nomenclature see
Sanamyan (2022).

Material and methods

The significant part of the material, on which the
present paper is based, was collected during cruise
56 of RV Academik Oparin in the summer 2019
(Ak. Oparin-56, expedition was conducted by G.B.
Elyakov Pacific Institute of Bioorganic Chemistry
and A.V. Zhirmunsky National Scientific Center
of Marine Biology, Far Eastern Branch of Russian
Academy of Sciences). In addition, the samples col-
lected by other expeditions and persons were used
(mostly stored in the Kamchatka Branch of Pacific
Geographical Institute). The precise locality data are
given in the “Material examined” sections under the
description of each species. All dates in these sections
are in Day.Month.Year format. The specimens are
deposited in the Museum of the Institute of Marine
Biology, A.V. Zhirmunsky National Scientific
Center of Marine Biology FEB RAS, Vladivostok
(MIMB) and in Kamchatka Branch of the Pacific
Geographical Institute (KBPGI). The International
Code of Zoological Nomenclature (ICZN 1999) is
referenced as “Code”; relevantarticles of the Code as
“Article...”; International Commission on Zoological
Nomenclature as “Commission”. For other details,
including terminological preferences, methods of
fixation, taking photographic images, see “Material
and methods” section in Sanamyan (2022).

Taxonomy

KEY TO ORDERS AND FAMILIES OF ASCIDIACEA
KNOWN FROM FAR EAST SEAS OF RuUssia

1. Gut loop and gonad below branchial sac...............
order Aplousobranchia (see Sanamyan, 2022)

— Body not divided into regions, gut loop on the side
of the branchial Sac.........c.ccccecevveciiniccnne 2

2. Branchial sac usually with permanent longitudinal
folds, sometimes they are reduced or absent;
gonads often on both sides of the body; kidney
present iN SOME taXa ..vovvveeeeeieeeceeeeee

(will be described in the third part of this work).
— Branchial sac always flat or finely plicated, without
distinct permanent folds; one gonad only, enclosed
in the gut loop, no kidney (Phlebobranchia) 3
3. Deep-water ascidians with hypertrophied branchial
siphon composed of two prominent lobes or with
eight very large triangular lobes surrounding

branchial orifice ..........cccoueunee. Octacnemidae
— Branchial siphon not modified.........c..ccccccoueunnee 4
4. Stigmata straight .........cccoeoeeirieieienineeeee 5
— Stigmata spiral or irregular ...........ccccoceeerennenne. 6
5. SOlIATY .. Ascidiidae
— Colonial or “social” (separate solitary zooids con-

nected by stolons) ..................... Perophoridae

6. Internal longitudinal branchial vessels present, gut
loop either distinctly on the right side or, at least,
located along median mid-line, stigmata spiral or
ITEGUIAT ..ot Corellidae

— Internal longitudinal branchial vessels reduced
completely or represented by simple or T-shaped
papillae, gut loop on the left, stigmata spiral and
usually very regular....................... Agneziidae

Order PHLEBOBRANCHIA Lahille, 1886

Order Phlebobranchia comprises eight families,
five of which, Ascidiidae, Agneziidae, Corellidae,
Octacnemidae and Perophoridae are known from Far
Eastern Seas of Russia. Almost all species belonging
to this order inhabiting Far Eastern Seas of Russia are
solitary and only Perophora (one or two species in
the region) is colonial.

Three remaining families, members of which not
known in the region covered by the present paper, are
Ciallusiidae Huus, 1937, Dimeatidae Sanamyan, 2001
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and Plurellidae Kott, 1973. Together they comprise
ten species.

Ciallusiidae is a monotypic family containing
single genus and species Pterygascidia mirabilis
Sluiter, 1904, a characteristically looking stalked
cylindrical species (see Sanamyan, Hissman, 2008, fig.
4B, photo of live specimen). It has some resemblance
with Ciona but lacks epicardial sacs which are well
developed in Ciona and other aplousobranch ascidians.
Kott (2008) suggested a relationship of Ciallusiidae
with ancestors of the family Agneziidae. Pterygascidia
mirabilis is known from tropical Indo-Pacific and
usually recorded at depths about 100-200 m.

Dimeatidae comprise two species of highly aber-
rant abyssal genus Dimeatus C. Monniot et F. Mon-
niot, 1982, one is known from southern Atlantic and
another from southern Pacific. Dimeatus is unique in
having two large atrial openings and male and female
ducts penetrating the test and open directly to exterior.

Plurellidae comprise two shallow-water
tropical genera, solitary Microgastra Kott, 1985
(monotypic)and colonial PlurellaKott, 1973 (six
species). In contrast to all other phlebobranch
ascidians, in Plurellidae the gonads are not en-
closed in the gut loop but embedded in the test.

Family Agneziidae C. Monniot et F. Monniot,
1991

The family comprises solitary phlebobranch ascid-
ians with gut loop located on the left, spiral stigmata
and longitudinal branchial vessels reduced completely
or represented by bifid or simple papillae.

Inolder literature this family was known as Agne-
siidae Huntsman, 1912. However, the type genus of
Agnesiidae, Agnesia Michaelsen, 1898, is a junior
homonym of Agnesia Koninck, 1883 (Mollusca),
therefore Agnesiidae Huntsman, 1912a not valid (Ar-
ticle 39). C. Monniot & F. Monniot (1991a) proposed
a new replacement name Agnezia C. Monniot et F.
Monniot, 1991 for Agnesia Michaelsen and Agnezi-
idae C. Monniot et F. Monniot, 1991 for Agnesiidae
Huntsman, 1912. [Note that there is some inaccuracy
in the interpretation of such nomenclatural acts in
ascidian taxonomic literature and online databases.
For instance, Young, Vazques (1997) stated that “the
names of the genus Agnesia Michaelsen, 1898 and the
family Agnesidae Huntsman, 1912 were changed by
Monniot & Monniot (1991a) to Agnezia nom. nov. and
Agneziidae nom. nov. because the gastropod genus
Agnesia Koninck, 1883 and its family Agnesiidae had
taxonomic priority”. Such statements are not correct.
C. Monniot & F. Monniot (1991a) did not change
the existing names but created new names Agnezia
and Agneziidae. The name Agnesia Michaelsen,
1898 still exists and still available, but invalid being
junior homonym of mollusk genus Agnesia Koninck,

1883. Further, Agneziidae was suggested not because
“gastropod ... family Agnesiidae had taxonomic
priority”, the family Agnesiidae does not exists in
Gastropoda, but because Article 39 says that “the
name of a family-group taxon is invalid if the name
of its type genus is a junior homonym”. Also, Agne-
siidae and Agneziidae are not spelling variations (as
stated in WORMS database, Shenkar et al., 2023),
but two different names. The former of them is not
simply “unaccepted” (as stated in WORMS, a term of
unclear meaning assuming a subjective opinion) but
objectively invalid basing on Article 39.]

Kott (1985, 1998) recognized a subfamily Cial-
lusiinae Huus, 1937 within this family but later (Kott,
2008) removed it from Agneziidae and reinstated as
a separate family Ciallusiidae.

Agneziidae includes four genera: Adagnesia Kott,
1963 (12 species), Agnezia C. Monniot et F. Monniot,
1991 (12 species), Caenagnesia Armbick, 1938 (three
species) and monotypic Proagnesia Millar, 1955.
They differ in degree of reduction of longitudinal
vessels (reduced completely in Proagnesia, simple
papillae in Agnezia and bifid papillae in Adagnesia
and Caenagnesia) and the structure of the dorsal
lamina (plain membrane in Caenagnesia, languets
in all remaining genera).

Two genera, Agnezia and Adagnesia, are known
in the region covered by the present work.

KEY TO GENERA OF THE FAMILY AGNEZIIDAE
KNOWN FROM FAR EAST SEAS OF RUSSIA

1. Simple (not branched) papillae on transverse bran-

chial VesSelS .....ccovererieieieieence Agnezia
— T-shaped (with two terminal branches) papillae on
transverse branchial vessels............. Adagnesia

Genus Agnezia C. Monniot et F. Monniot,
1991

Type species: Agnesia glaciata Michaelsen, 1898
by monotypy.

The main features of the genus are: gutloop clearly
on the left; branchial sac lacks internal longitudinal
vessels; stigmatic spirals (usually flat and square)
arranged in transverse rows; transverse branchial
vessels bear large simple (not branched) papillae;
dorsal laminarepresented by long triangular languets.

Agnezia comprises 12 species buttaxonomic status
of' some of them is not clear. Three species are known
from North Pacific. Two of them, Agnezia himeboja
(Oka, 1915) and 4. orthenteron (Redikorzev, 1941)
are known from Far East Seas of Russia and described
below. Third species, 4. septentrionalis (Huntsman,
1912), is reported from British Columbia and SE part
of the Bering Sea. It differs from A. himeboja and A.
orthenteron insignificantly more numerous transverse
vessels and rows of stigmata.



Fig. 1. Agnezia himeboja (after Sanamyan, 1998).
Puc. 1. Agnezia himeboja (no Sanamyan, 1998).

KEY TO SPECIES OF AGNEZIA KNOWN FROM FAR
EASTERN SEAS OF Russia

1. Fourto 6 papillae on each transverse branchial vessel
on each side of the body; gut loop voluminous,
S-shaped; relatively shallow-water species........
............................................. Agnezia himeboja

— Nine to 11 papillae on each transverse branchial
vessel; gut loop small and almost straight; abyssal
SPECIES. .. Agnezia orthenteron

Agnezia himeboja (Oka, 1915)
Fig. 1.

Agnesia himeboja Oka, 1915: 1. Nishikawa, 1991: 1.
Tokioka, 1949: 6.

Agnezia himeboja: Sanamyan, 1998: 106.

Agnesia sabulosa Oka, 1929: 152.

MATERIAL EXAMINED. None.

DESCRIPTION. This species was reported by
Sanamyan (1998) from Atlasov [sland (Northern group
of Kuril Islands). The specimens were 5-12 mm in
greatest dimension, with clear transparent test free
from attached matter or hair-like outgrows. Rather
voluminous gut loop occupies a significant part of
the left side of the body, its secondary loop is well
marked and deep (Fig. 1). The branchial sac has six
transverse double rows of flat spirals, ten spirals per
row. Double rows are separated by five transverse
vessels. Each transverse vessel has four to six simple
papillae on each side of the branchial sac.

. Sanamyan

REMARKS. The original description of this
species (Oka, 1915: 6) is based on many specimens
from “Bucht von Tateyama, Prov. Awa”, Japan (Sea
of Japan), 5-7 fathoms (9-12 m) and is quite detailed.
The branchial sac of type specimens corresponds
closely to that of the specimens from Atlasov Island:
Oka (1915) reported 12 transverse rows (six double
rows as appears from his drawing and description)
with 11 spirals in each and five simple papillae on
each transverse vessel on each side of the branchial
sac. Oka (1915) says the specimens had clear test,
occasionally with sparse sand grains. Nishikawa
(1991) reexamined the type material and found that
many specimens have posterior part of the body
covered by many fine filamentous processes of the
test, sometimes carrying some sand grains. He syn-
onymized Agnezia sabulosa (Oka, 1929), described
from Hakodate (Japan), 17-25 m, with A. himeboja,
stating that the only reported difference between them
is that in 4. sabulosa the test is furnished wholly and
densely with fine hair-like processes carrying sand
and shell fragments.

The only other Agnezia species known from NW
Pacificis abyssal A. orthenteron (see below). It differs
from A. himeboja in its compact and almost straight
gutloop and more numerous papillae on the transverse
vessels of the branchial sac.

Van Name (1945: 200) inclined to believe that all
known to him North Pacific species of Agnezia (he
omitted A. orthenteron) are conspecific. He synony-
mized A. septentrionalis, originally described from
British Columbia, with A. beringia (Ritter, 1913),
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Fig. 2. Agnezia orthenteron. A — specimen with test removed; B — two intact specimens; C — opened

specimen.

Puc. 2. Agnezia orthenteron. A— B clipaBa, TyHHKa yaaneHa; B — nBa riensix sx3emmsipa; C — BCKPBITHE.

reported from several stations in south-east part of
the Bering Sea at about 26—70 m. This opinion is
adopted in the present work. In addition, he suggested
that Japanese A. himeboja and A. sabulosa also may
be conspecific with A. septentrionalis, he wrote that
all these species are “closely related, not to make any
stronger statement”. However, according to Huntsman
(1912b), A. septentrionalis has 11 or 12 transverse
vessels on each side (twice as many as in 4. himeboja),
each with six to nine simple papilla, and two rows of
spirals between each two transverse vessels (i.e. the
total number of transverse rows of spirals about two
times larger than in A. himeboja). At my opinion A.
septentrionalis and A. himeboja cannot be conspecific,
the differences in the structure of the branchial sac are
significant. Kott (1985) also rejected synonymy of 4.

septentrionalis and A. himeboja but she synonymized
A. himeboja with A. glaciata, originally described
from Terra del Fuego (the opinion not followed by
Nishikawa, 1991 and Sanamyan, 1998 and notadopted
in the present work).

In Far East Seas of Russia Agnezia himeboja
was recorded only once, Sanamyan (1998) reported
it from Atlasov Island (north group of Kuril Islands).
The specimens were very numerous (about 150
specimens per square meter) in volcanic slag at the
depth of 6-24 m.

Agnezia orthenteron (Redikorzev, 1941)
Figs 2, 3.

Agnesia orthenteron Redikorzev, 1941: 199.
Agnezia orthenteron: Sanamyan, Sanamyan, 2012: 64.
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Fig. 3. Agnezia orthenteron, branchial sac (after Sanamyan, Sanamyan, 2012).
Puc. 3. Agnezia orthenteron, sxabepusiii Memok (rmo Sanamyan, Sanamyan, 2012).

MATERIAL EXAMINED. RV 4k. Lavren-
tyev, expedition “SoJaBio”, Sea of Japan: 44°
18.6270'N,137°24.4079'E-44°18.4712'N, 137° 24.
3985'E, 2545-2555 m, 16.08.2010, three specimens;
44°00.2607°N, 13731.1584'E — 44°19.2650'N, 137°
24.1206'E, 2511-2534m, 16.08.2010, two specimens;
43°01.3064'N, 135°05.9562'E —43°00.9363'N, 135°
06.5366'E, 2609-2655 m, 23.8.2010, one specimen.

DESCRIPTION. The specimens were previously
described in details by Sanamyan, Sanamyan (2012).
Intactpreserved specimens are about 1 cmin height, the
largest was 1.5 cm, laterally flattened. Very transparent
test sometimes has rather long and tangled hair-like
outgrows proximally, sometimes lacks them. Fine sand
grains or attached epibionts (hydroids) are present only
around the siphons, otherwise the test is bare (Fig.
2B). Body wall thin, transparent, all internal organs,
including the stigmata of the branchial sac are clearly
visible through it (Fig. 2A). The musculature of the
body consists of the following elements: 1) circular
muscles around the siphons, they are better developed
around the atrial siphon; 2) spaced radial siphonal
muscles; 3) spaced transverse muscles crossing ven-
tral mid-line (the endostyle), they are rather long and
occupy a significant part of both sides of the body;
4) similar but slightly shorter muscles crossing mid-
dorsal line (Fig. 2A, C). Visceral mass (the gut loop
and gonad) occupies rather small part of the body.

The branchial sac has six double rows of very
regular flat square spiral stigmata with 10 or 11

stigmata in each row. Stigmata are not interrupted,
mostly in four coils. Double rows are separated by
five transverse vessels, each with nine to 11 simple
papillae on each side of the body and a long dorsal
languet slightly displaced to the left side (Fig. 3).

The gut forms short, narrow and closed primary
loop and widely open shallow secondary loop. The
gonads are in the gut loop and on its internal side,
male and female ducts open together near the anus.

REMARKS. This species is known from two
records only. Its original description (Redikorzev,
1941) is based on one specimen from the Sea of Japan,
2090 m. Several specimens described by Sanamyan,
Sanamyan (2012) and redescribed in the present work
also were collected in the abyssal zone of the Sea of
Japan. The species is distinguished from shallow-water
species of Agnezia known North Pacific by its small
and almost straight gut loop and by numeric characters
of the branchial sac (number of rows, vessels and
papillae on them).

Genus Adagnesia Kott, 1963

Type species: Adagnesia opaca Kott, 1963 by
original designation.

Adagnesia has all the features characteristic for
Agnezia but the papillae on the transverse branchial
vessels are T-shaped, with two short and usually thin
processes at the apex, usually interpreted as the rudi-
ments of longitudinal branchial vessels.
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Fig. 4. Adagnesia pacifica. A— specimen from Sea of Okhotsk; B — branchial sac; C — specimen opened

ventrally. (B and C after Sanamyan, Sanamyan, 1998).

Puc. 4. Adagnesia pacifica. A— sx3emiursap uz Oxorckoro Mopsi; B — sxabepHsiii meniok; C — BCKpBITHE.

(B u C no Sanamyan, Sanamyan, 1998).

Adagnesiaincludes 12 valid species, many of them
are deep-water. Two species, 4. pacifica Sanamyan
et Sanamyan, 1998 and A. vesiculiphora Nishikawa,
1982, are known in NW Pacific, but only 4. pacifica
was reported in Far East Seas of Russia. Adagnesia
vesiculiphora is a shallow water species known from
two records from Japan (Nishikawa, 1982, 1991). It
has a very characteristic appearance (the specimens
have long thin stalks) and cannot be confused with
abyssal 4. pacifica.

Adagnesia pacifica Sanamyan et Sanamyan,
1998
Fig. 4.

Adagnesia pacifica Sanamyan, Sanamyan, 1998: 209.
MATERIAL EXAMINED. RV 4k. Lavrentyev,
expedition “SokhoBio”, Sea of Okhotsk: 46°08.7'N,
145°59.8'E, 3304 m, 10.07.2015, several specimens.
DESCRIPTION. Type specimens, described by
Sanamyan & Sanamyan (1998) are 3—10 mm in di-
ameter, sometimes pear-shaped, narrowed posteriorly,
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with clear translucent test without attached particles.
Body musculature is composed of: circular siphonal
muscles; spaced muscle bands radiating from both
siphons and extending a half or more of the body
height and ending abruptly at nearly one line; short
muscles crossing mid-dorsal and mid-ventral lines
but not the space between the siphons (Fig. 4C). The
prepharyngeal bands forms no distinct dorsal V. Spiral
stigmata make 1-1.5, sometimes 2 turns (Fig. 4B).
They are arranged in 9-12 single transverse rows
separated by transverse vessels, 10—12 spirals in each
row and about the same number of T-shaped papillae
in each transverse vessels on each side.

REMARKS. Original description of this species is
based on about 50 specimens collected at 4294-4200
m in the south-eastern part of Bering Sea.

The specimens of Adagnesia collected in the
Sea of Okhotsk (listed in the “Material examined”
section above) are very small, the largest is about
3 mm in diameter, and have long process of the test
on posterior end of the body (Fig. 4A). They have
poorly developed gonads and considered to be young
specimensofthe A. pacifica. Unfortunately, the condi-
tion of this material is not good, the specimens were
initially fixed in alcohol and I even failed to remove
the test from very thin body to reveal all necessary
details of their morphology.

Family Corellidae Lahille, 1888

The family comprises eight genera of solitary
phlebobranch ascidians in which the gutloopis located
on the right side. The stigmata are spiral in Chelyo-
soma Broderip et Sowerby, 1830, Corella Hancock,
1870 and Corellopsis Hartmeyer, 1903, straight in
Abyssascidia Herdman, 1880, Rhodosoma Ehrenberg,
1828 and Dextrogaster F. Monniot, 1962, irregular
oval or absent in Xenobranchion Ambick, 1950 and
Clatripes F. Monniot et C. Monniot, 1976. The latter
genus is unusual in the position of the ovary outside
of the gut loop (unique feature for Phlebobranchia)
and its position within Corellidae is problematic.

The family is small, about 40 species are known,
most of them are concentrated in Corella (18 or 20
species) and Chelyosoma (10 species). Genera Corel-
lopsis, Dextrogaster and Clatripes are monotypic and
the remaining genera contain two or three species each.

Three genera, Chelyosoma, Corella and Corel-
lopsis are known from the Far Eastern Seas of Russia.

KEY TO GENERA OF THE FAMILY CORELLIDAE
KNOWN FROM FAR EAST SEAS OF RuUsSIA

1. Body sessile, its distal part modified into a definite
disc usually covered with horny test plates ........
...................................................... Chelyosoma

2. Body sessile or on wide soft peduncle, internal
longitudinal branchial vessels present at least in
some parts of branchial sac................... Corella

— Body pedunculated, peduncle thin and wiry, lon-
gitudinal vessels absent, reduced to T-shaped
papillae.........cccooeveveieieiieee Corellopsis

Genus Chelyosoma Broderip et Sowerby,
1830

Typespecies: Chelyosoma macleayanum Broderip
et Sowerby, 1830 by monotypy.

The genus comprises ten species which have char-
acteristic appearance with the upper part of the body
modified into a definite disc covered with thickened
test plates. Chelyosoma inaequale Redikorzev, 1913
is the only species lacking plates but otherwise the
shape of its body and the presence of the disc left no
doubt on its generic assignment.

Internally most species of the genus are remark-
ably similar. All have numerous filiform tentacles,
voluminous gut loop embedded into parenchymatous
tissue on theright side of the body and flat branchial sac
with numerous well developed internal longitudinal
vessels supported by short papillae; transverse vessels,
instead, often are poorly developed and obscured by
secondary branches and anastomoses. The shape of the
stigmata and the complexity of the branchial sac may
be in some degree species specific, but in most cases
hard to use in practice because of strong dependence
on the age and size of the specimen: the branchial
sac is usually more complicated in larger specimens
and the spiral stigmata are more regular in smaller.
The arrangement of the horny plated on the disc is
currently considered a reliable feature to delimitatate
Chelyosoma species (e.g. see Nishikawa, 1991). Oka
(1928) defined three groups of Japanese Chelyosoma
species basing on the arrangement of the plates.

The first group includes the species lacking inter-
mediate plates (the plates on the disc located between
the single or paired central plate and the marginal
plates): C. macleayanum Broderip et Sowerby, 1830
and C. orientale Redikorzev, 1911. Described below
C. translucidum sp.n. also belongs to this group.

The second group includes the species with two or
more intermediate plates and unpaired (single) central
plate: C. siboja Oka, 1906 and C. yezoense Oka, 1928.

The third group includes the species with interme-
diate plates and with paired central plate: C. sibogae
Sluiter, 1904 and C. dofleini Hartmeyer, 1906. Both
NE Pacific species, C. columbianum and C. productum
belong to this group.

Finally, we can define the fourth group for the
species lacking plates on the disc. Formally only one
such species is described, C. inaequale Redikorzev,
1913, but Van Name (1945:209) reported three similar
(unnamed) specimens which he thought are allied but
distinct from C. inaequale.
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Fig. 5. Chelyosoma inaequale. A — external appearance; B — opened specimen.
Puc. 5. Chelyosoma inaequale. A — BHemHui Bug; B — BeckphITHE.

Four species are known with certainty from Far
Eastern Seas of Russia. Therecords of C. macleayanum
in this region are most probably misidentifications
of C. orientale (see discussion under this species).

KEY TO SPECIES OF CHELYOSOMA KNOWN FROM
FAR EASTERN SEAS OF Russia

1. Disc without plates.........c.ccccceennee C. inaequale

— Disc covered with plates

2. Two central plates, no intermediate plates............
........................................ C. translucidum sp.n.

— One central plate ........ccceevevevierienieneseceeeeeeene 3
3. No intermediate plates, 6—10 marginal plates.......

....................................................... C. orientale
—Atleasttwo intermediate plates, 14 or more marginal
PIAtES ... C. yezoense

Chelyosoma inaequale Redikorzev, 1913
Figs 5, 6.

Chelyosoma inaequale Redikorzev, 1913: 206; 1941:
199. Van Name, 1945: 209. Abbott, 1961: 140. Sanamyan,
1998: 111.
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Fig. 6. Chelyosoma inaequale. A— dorsal languets; B — branchial sac.
Puc. 6. Chelyosoma inaequale. A — crinHHas macTUHKA; B — aOepHBI MEIIOK.

MATERIALEXAMINED. Sea of Okhotsk, Shan-
tar Island, Yakshina Bay (~54°49'N, 137°29'E), 10 m,
in Laminariakelp, collector B. Sheiko, 12 specimens.

DESCRIPTION. Most specimens are large, 4-6
cm in greatest dimension. They are attached to small
stones and/or to each other forming clusters. Unlike
other Chelyosoma species, the test is rather thick and
soft, often in part overgrown with algae. The body is,
therefore, not rigid, most specimens are shapeless,
potato-like. In general, the consistence of the test and
awhole habitus resemble large specimens of Molgula
(e.g. M. retortiformis) rather than Chelyosoma. The
distal disc, characteristic for the genus, always pres-
ent although in some specimens may be not clearly
defined. The siphons are placed asymmetrically on the
disc, the branchial is closer to its margin, the atrial
has a more central position. Both siphons have six
triangular lobes with prominent sharp tips. The test
of the siphonal lobes is thinner and firmer than the
test of the disc and in some specimens may show a
hint of the presence of the siphonal plates. The test
of the disc lacks any plates or grow lines. The disc is
surrounded by well-defined raised rim with a chain of
low whitish tubercles on its margin (Fig. 5A).

The musculature of the body is much stronger
than in other Chelyosoma species. It is confined to
the upper part of the body and the disc and consists
of numerous crowded, rather long and thick muscle
bands crossing the margin of the disc and extending
to some distance down the body. There are strong
circular and much weaker sparse radial siphonal
muscles (Fig. 5B).

Branchial tentacles are long, filiform, numerous
and difficult to count, about 200 in number. The
prebranchial band makes a simple circle (without
undulations), it runs close a ring of the branchial
tentacles dorsally but far from it on the ventral and

lateral sides. Ventrally the lamella of the prebranchial
ban becomes thick and high and makes a shallow V.
Simple wide funnel shaped dorsal tubercle displaced
to the left branch of the dorsal V and has simple trans-
verse slit-like opening. The tissue of the branchial sac
is thick, composed mostly of short, laterally flattened
anastomosed vessels (Fig. 6B). In a single small
specimen (18 mm), present in the material examined,
the spiral arrangement of the stigmata could be seen.
We counted 22 to 28 internal longitudinal branchial
vessels on each side. Dorsal languets are long and
spaced (Fig. 6A).

The gut loop and gonads form a visceral mass
occupying the whole right side of the body and em-
bedded into parenchymatous tissue which obscures
details of its structure. The rectum is short and the
anal margin obscurely lobed.

REMARKS. Chelyosoma inaequale differs from
all other Chelyosoma species by lack of plates on the
disc and therefore is easy to identify. It seems that it
can fold the disc over the apertures in emergency,
a feature resembling that of Rhodosoma turcicum
(Savigny, 1816).

The original description (Redikorzev, 1913) is
based on the material from the Sea of Okhotsk (exact
location not specified), Van Name (1945) and Abbott
(1961) reported several specimens from Alaskan coast
north of Bering Strait.

Chelyosoma orientale Redikorzev, 1911
Figs 7, 8.

Chelyosoma orientale Redikorzev, 1911: 146; 1941:
198. Sanamyan, 1998: 112.

? Chelyosoma ochotense Redikorzev, 1911: 143.

? Chelyosoma macleayanum: Redikorzev, 1941: 197.
Sanamyan, 1998: 112.
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Fig. 7. Chelyosoma orientale. A— external appearance; B — opened specimen; C — top view of specimen

with test removed.

Puc. 7. Chelyosoma orientale. A — BHemnmii Bun; B — BckpbiTne; C — BHI CBEPXY, TYHHKA yIaJicHa.

MATERIALEXAMINED. RV 4k. Oparin, St.44,
SakhalinIsland, Severny Bay, 54°31.5'N, 140°44.7'E,
82-80 m, 31.07.2019, two specimens.

DESCRIPTION. Two specimens in the material,
3 and 6 cm along the long axis of the disc. The test
is thin but firm, opaque, brown. The body is rather
low. The distal disc has a form of an elongated oval,
slightly convex, without raised rim. The apertures

asymmetrically placed, the branchial is rather close
to the anterior margin of the disc, the atrial is almost
at the center of the disc and both slightly displaced
to the right side. The plates on the disc are strongly
developed. Each aperture is surrounded by six trian-
gular plates; there is one central plate between the
apertures and six symmetrically arranged marginal
plates (Fig. 7A). All plates show distinct lines of grow.
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Fig. 8. Chelyosoma orientale. A — dorsal languets; B — branchial sac.
Puc. 8. Chelyosoma orientale. A — cnivinHas miacTuHKa; B — jxabepHblil MelIoK.

The body removed from the test is strongly flat-
tened laterally. Despite large size of the examined
specimen the body wall is rather thin and transparent.
The musculature is not strong. Weak circular muscles
are limited to the siphons and do not extend into the
body wall. Radial siphonal muscles form six wide
but short bunds composed of many crowded muscle
fibers in the siphonal lobes; in addition, sparse thin and
long muscles run from the apertures to the periphery
of the disc. Short crowded muscle bands connect
adjacent plates on the disc and cross the margin of
the disc (Fig. 7B, C).

The branchial tentacles are thin and long, very
numerous (more than 200). The prepharyngeal band
runs on some distance from the ring of the tentacles and
makes deep and narrow (sharp) V dorsally. The dorsal
tubercle is on the left from the dorsal V, rather large,
withincurved horns, open interval directed forward (to
the branchial aperture). The dorsal languets are rather
wide and spaced. The branchial sac in large specimen
has about 40—45 internal longitudinal vessels on each
side. Transverse branchial vessels are present but in
some parts of the branchial sac are barely recognizable
and obscured by numerous irregular anastomosing
side branches and radial parastigmatic vessels (Fig.
8). The stigmata form spirals of one to two turns.

The visceral mass occupies the whole right side
of the body. Profusely developed gonad and par-
enchymatous tissue completely hides details of the
structure of the alimentary tract. The rectum is long,
the anus, in examined specimen, is not lobed and has
a smooth margin.

REMARKS. This is the most common species of
Chelyosoma in the Sea of Okhotsk. The specimens
often attain a large size (Redikorzev, 1941 reported a
specimen 66 mmin length). The species may be found
attached to stones or growing on sandy or soft bottom,

in the latter case the thick root-like outgrows of the
test (resembling rhizoids of Laminaria) are developed.
The identification of large specimens of C. orientale
is easy, the external appearance with only one central
plate and a limited number (usually six but sometimes
more, rarely up to ten) of robust horny marginal plates
ischaracteristic. Redikorzev (1911, 1941) attached too
much importance to the structure of the branchial sac
as a distinguishing feature of this species. According
to him the branchial sac in this species is unique in
complete absence of the transverse branchial vessels
and by the unique shape (oval) of stigmata. Indeed, in
the older specimens the structure of the branchial sac
becomes more complex due to the gradual develop-
ment of secondary branches of transverse vessels and
by the thickening of the radial parastigmatic vessels
which may obscure spirals, but normally the spirals
remain recognizable and the transverse vessels are
present and not disappear completely. Similarly, I'm
not inclined to assign much taxonomic value to minor
variations in the structure of dorsal tubercle which
Redikorzev (1911) used to distinguish his species as
an additional feature.

Chelyosoma ochotense Redikorzev, 1911 is
probably a synonym, it is based on three specimens
from the Sea of Okhotsk and was not recorded again.
The specimens had ten marginal plates and simpler
structure of the branchial sac with better defined
spirals. Otherwise they are not distinguishable from
C. orientale. All records of C. macleayanum from
the Sea of Okhotsk (including a record of Sanamyan,
1998) are probably based on young specimens of C.
orientale. Sanamyan (1998) followed Redikorzev
(1911) in distinguishing C. macleayanum from C.
orientale by the presence of spiral stigmata in the
former and oval stigmata in the latter species. As
was shown above, C. orientale also has spiral stig-
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Fig. 9. Chelyosoma translucidum sp.n., A — external appearance (paratype MIMB 47317); B — opened
specimen (holotype).
Puc.9. Chelyosoma translucidum sp.n., A— sraemnnii Buf (naparun MIMB 47317); B— BckpeiTue (rootui).

mata while the oval structures may be formed in the Chelyosoma translucidum sp.n.
older specimens by secondary development of the Figs 9, 10.
branchial vessels. .
Chelyosoma orientale is known from all Far Chelyosoma columbianum: Sanamyan, 1998: 110;
R X X X Sanamyan, Sanamyan, 2006: 309.
Eastern Seas of Russia and is especially abundant in Not Chelyosoma columbianum Huntsman, 1912a: 124;

the Sea of Okhotsk (Redikorzev, 1941). 1912b: 126.
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Fig. 10. Chelyosoma translucidum sp.n., holotype. A — dorsal languets; B — branchial sac.
Puc. 10. Chelyosoma translucidum sp.n., Tonotur. A — CIHMHHAS IUIACTHHKA; B — jkabepHbIi MEeIIOoK.

MATERIAL EXAMINED. Holotype MIMB
47316: Ak. Oparin-56, St. 4, Urup Island (Pacific
side),45°55.2'N, 150°15.8’E, 169-150m,27.06.2019,
one specimen. Paratypes: MIMB 47317, St. 4, Urup
Island (Pacific side), 45°55.2'N, 150°15.8'E, 169—-150
m, 27.06.2019, one specimen; MIMB 47318, St. 2,
Urup Island (Pacific side), 45°38.2'N, 149°53.1'E,
253-222 m, 27.06.2019, three specimens.

DESCRIPTION. All specimens are small, the
largest is 10 mm in height and 16 mm in width.
Some of them are attached to small objects by more
narrow posterior end (Fig. 9A). The test is thin and
transparent, rigid and rather firm, with yellowish tint.
The distal disc is wide oval, flat or slightly convex,
in one specimen with slightly raised rim, in all others
the rim is not raised. The siphons are located on the
disc almost symmetrically, or slightly asymmetrically
(as in most other Chelyosoma species). There are
the usual 12 triangular siphonal plates (six on each
siphon), two pentagonal central plates and seven or
eight tetragonal or pentagonal marginal plates (Fig.
9A). The plates have no lines of grow.

The body removed from the tunic is very thin
and transparent. The body musculature consists of a
complex set of muscle fibers confined to the disc. Short
radial muscle bands together with circular siphonal
muscles forma complex hexagonal pattern around the
apertures (Fig. 9B). Many short muscle bands cross
the margin of the disc. Bands of short muscles cross
a line separating two central plates; similar muscle
bands connect each central plate with two adjacent
marginal plates. Transverse muscles connecting
adjacent marginal plates with each other are poorly
developed or absent.

The tentacles are thin and numerous. The pre-
branchial band runs as a light line on a significant
distance from the ring of the tentacles. The dorsal

tubercle is funnel-shaped with a simple transverse slit.
The branchial sac has about 35 internal longitudinal
vessels on each side. The stigmata form regular not
interrupted and almost flat spirals of two turns. The
dorsal languets are long and spaced.

The gutloop occupies a half of the right side of the
body. The stomach is voluminous, completely hidden
by numerous thin branches of male gonad located in
the gutloop. The ovary is composed of many branches
located between the endostyle and the intestine and
between the gut loop and body wall. The rectum is
long and the anus is bilobed.

REMARKS. The most significant distinguish-
ing feature of the present species is the presence of
two central plates connected by muscle fibers and
the absence of intermediate plates. Five specimens
from the present material correspond exactly to the
specimens from Commander [slands and from Alaska
Bay described by Sanamyan (1998) and Sanamyan
& Sanamyan (2006) which at that time with some
hesitation were assigned to C. columbianum. The
body shape and the musculature of the disc, figured
by Sanamyan (1998, fig. 7C) are characteristic and
identical to those of the present specimens in all minor
details. The specimens from Alaska described by Sana-
myan, Sanamyan (2006: 309) have two central plates
connected by short muscles, 8—11 marginal plates and
“none of the 25 examined specimens had intermedi-
ate plates that Huntsman (1912b) recorded for this
species”. Huntsman (1912a, b) based his description
of C. columbianum on 35 specimens collected in
several locations in British Columbia. According to
Huntsman (1912a: 124) his species has typically “2
central, 12 marginal and 2 left intermediate plates,
but there is a fairly wide range of variation”. In his
next paper (Huntsman 1912b: 126) he gave more
details on the range of variations: “there may be an
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additional central plate, only one or several additional
intermediate plates on the left side, intermediate plates
ontherightside, larger or smaller number of marginal
plates, etc.” It is clear from his text, that all his 35
specimens had intermediate plates (which sometimes
are differently arranged or slightly vary in number).
In contrast, none of the numerous specimens from
Alaska, Commander Islands and Kuril Islands reported
by Sanamyan (1998), Sanamyan & Sanamyan (2006)
and the present work exhibit any traces of intermedi-
ate plates. The number of specimens examined by
mentioned authors is large enough to ensure that the
discussed specimens belong to two different species.
Another NE Pacificspecies, C. productum,lacks bands
of short muscles connecting adjacent plates (see Van
Name, 1945). In the present species these muscle
bands are well developed.

Among Japanese species paired central plates
have only C. sibogae Sluiter, 1904 and C. dofleini
Hartmeyer, 1906 (see Sluiter, 1904; Hartmeyer, 1906
and Oka, 1928), but they have intermediate plates and
the total number of the plates is much larger than in
the present species.

Chelyosoma translucidum sp.n. has a wide dis-
tribution in cold waters of North and NW Pacific and
is known from Alaska Gulf, Commander Islands and
Urup Island (southern group of Kuril Islands).

Chelyosoma yezoense Oka, 1928
Figs 11, 12.

Chelyosoma yezoense Oka, 1928: 397. Nishikawa,
1991: 70.

MATERIAL EXAMINED. 4k. Oparin-56, St.
7, Urup Island (Sea of Okhotsk side), 45°52.2'N,
149°37.0'E, 142 m, 28.06.2019, one specimen.

DESCRIPTION. The specimen has a form of a
rather high laterally flattened cylinder, 4 cm in height
and 3.2 cm in maximal diameter over the distal disc.
The test is cartilaginous, thin but rigid, translucent, of
dirty brownish-yellow colour. The discis concave and
has a high raised rim. Each siphon is surrounded by
six triangular plates. The siphons are wide, symmetri-
cally placed on equal distances from the disc margin
and occupy a significant space on the disc. There is
one small rectangular central plate; two pentagonal
intermediate plates and 14 marginal plates (Fig. 11A).
Lines of grow are distinguishable on some plates.

The body muscles, as in all Chelyosoma species,
are confined to the disc. Radial and circular siphonal
muscles form acomplex hexagonal patter around each
aperture (Fig. 11B). Numerous thick muscle bands
cross the margin of the disc, but no special muscles
connecting central and intermediate plates.

The branchial tentacles are of several distinct
size orders, with numerous small tentacles inserted
between about 30 long ones. Prebranchial band makes
analmostperfectcircle on some distance from the ring

of tentacles; dorsal V is shallow and wide. Funnel-
shaped dorsal tubercle has a simple long transverse
slit, it lies outside of the dorsal V, on the left side of
it. The dorsal languets are long and crowded. The
branchial sac has about 60 internal longitudinal ves-
sels on each side. Transverse branchial vessels are
thin and irregular due to numerous anastomosing side
branches intermingled with the radial parastigmatic
vessels. The stigmata form deep funnels, the spirals
are regular, not interrupted, of two turns.

The gut loop occupies about a half of the right
side of the body where it, together with the gonads
and the surrounding parenchymatous tissue forms
a round visceral mass. The rectum is long; the anal
margin has six rounded lobes.

REMARKS. The gross morphology with much
elongated body, concave disc and a clear border around
it, and the number of lateral plates (14) resemble
closely C. productum as figured by Van Name (1945,
figs 119 and 120). Chelyosoma productum, however,
has two central plates, a difference usually regarded
as taxonomically important for species delimitation
in Chelyosoma. Among Japanese species the most
similar is C. yezoense. Originally it was described
from the Pacific coast of Hokkaido (Oka, 1928). In
the arrangement of the plates, the present specimen
is in agreement with Oka’s (1928) original descrip-
tion who described and figured a specimen with
one central plate, two intermediate and 17 marginal
plates. However, Oka (1928) especially noted that in
C. yezoense, in contrast to C. siboja Oka, 1906 (and
in contrast to the present specimen), the disc is not
concave and theraised border around itnot developed.
We inclined to believe that this feature may be vari-
able (e.g. see description of C. translucidum sp.n.
above) and in the present paper assign the specimen
from Urup Island (southern group of Kuril Islands)
to C. yezoense. Previously C. yezoense was known
only from Hokkaido (Oka, 1928; Nishikawa, 1991).

Genus Corella Hancock, 1870

Type species: Ascidia parallelogramma Miiller,
1776 by subsequent designation by Hartmeyer (1924).

Synonyms: Corynascidia Herdman, 1882¢ and
Corelloides Oka, 1926.

The main features of the genus include: gut loop
clearly on the right; branchial sac with stigmatic spi-
rals arranged in transverse rows; internal longitudinal
vessels sometimes interrupted, supported by long
papillae rising from transverse vessels.

In the original description Hancock (1870)
indicated the authorship of this genus as “Alder &
Hancock, MS”. According Article 50.1 authorship
of this genus should be attributed to Hancock (1870)
but not to “Alder & Hancock” as currently almost
universally accepted (e.g. Kott 1985).
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Fig. 11. Chelyosoma yezoense. A — external appearance; B — opened specimen.
Puc. 11. Chelyosoma yezoense. A — BHemHui1 Bug; B — BcKpbITHE.

Synonymization of Corynascidia and Corel-
loides with Corella

Corynascidia is synonymized here with Corella.
Corynascidia was established by Herdman (1882c)
for Corynascidia suhmi Herdman, 1882, originally
based on three specimens obtained in abyssal depths

from two distant locations, in Pacific off Chile and in
Indian Ocean. Herdman (1882c: 187) recognized its
close relationship with Corella, and stated that “this
remarkable form seems to be a deep-sea represen-
tative of Corella”, but decided that the differences
in “many particulars” warrant a separate generic
status. He listed three main distinguishing features
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Fig. 12. Chelyosoma yezoense. A— dorsal languets; B — branchial sac.
Puc. 12. Chelyosoma yezoense. A — cnuHHas IIacTUHKA; B — skaOepHBIi MEIIOK.

of Corynascidia: pedunculated body, very delicate
thin branchial sac and the form and position of small
visceral mass (the gut loop and gonad). Van Name
(1945:215) stated that Corynascidia “perhaps worthy
of only subgeneric status” but used it in a generic rank
(not as a subgenus). Kott (1969: 87) had an opinion
that in Corynascidia “the condition of the gut and
muscles seems sufficiently constant” tojustify generic
separation, but later (Kott, 2009: 1971) wrote that “a
stalk from the antero-ventral part of the body is the
only consistent feature of Corynascidia that does not
occur in Corella.” However, some Corella Species
(C. borealis Traustedt, 1886) have stalk, and some
species assigned to Corynascidia lack it. Moreover,
its position differs significantly in two most typical
stalked Corynascidia species (in C. suhmi and C.
herdmani).

The second feature, a very delicate thin branchial
sac, also cannot be used to distinguish Corynascidia
from Corella. A reduction of the branchial tissue is
common in many deep-water species. For example,
several deep-water species of Ascidia have very thin
branchial tissue (e.g. Ascidia escabanae C. Monniot,
1998, see below) while shallow-water species of the
same genus have normally developed branchial sac.
Moreover, the thickness of the branchial tissue varies
significantly in different species assigned to Corynas-
cidia. Sometimes it is extremely delicate, with the
stigmatic meshes resembling fine spider web formed by
thin threads, in other cases the spirals may be thicker
and have quite “normal” appearance (e.g. compare
figures of the branchial sac of C. suhmi, C. lambertae
and C. mironovi in Sanamyan & Sanamyan (2002)).

Similarly, the size and the position of the ali-
mentary tract is hard to use to separate Corynascidia
from Corella. Smaller size of the visceral mass is a
known phenomenon in abyssal species of several

ascidian genera. For example, in many shallow-water
species of Ascidia the visceral mass is voluminous
and occupies the whole side of the body, while in the
deep-water species (e.g. in the mentioned above A.
escabanae) may be small. In the species assigned to
Corella and Corynascidia we see the same tendency:
the visceral mass is larger in shallow-water and smaller
in abyssal species.

C. Monniot & F. Monniot (1991a) noted that in
Corynascidia the internal longitudinal vessels are
more numerous than the number of spiral stigmata
per transverse row, while in Corella the number of
longitudinal vessels correspond exactly to the number
of spirals. They considered this feature as the most
important character separating Corynascidia fromall
generaof Corellidae and placed itin Agneziidae. Sana-
myan (1998) supported this opinion but later argued
against it (see Sanamyan & Sanamyan (2002: 337))
and placed Corynascidia to Corellidae. F. Monniot
et al. (2011) also placed Corynascidia to Corellidae.
Having studied many species referable to Corella and
Corynascidia from many distant locations I came to
a conclusion that the vessels/spirals ratio cannot be
used to separate Corynascidia from Corella. In par-
ticular, some species of Corella(e.g. Corella eumyota
Traustedt, 1882 and other southern Corella species,
see F. Monniot, 2013) have too complex structure
of the branchial sac where the ratio of the number
of vessels to spirals cannot be determined (and cer-
tainly their numbers are not equal). Even in the type
species of Corella, C. parallelogramma, the internal
longitudinal vessels may be sometimes slightly more
numerous than the spiral stigmata per row (Fig. 13
and see also F. Monniot (2013, fig. 10 D), the photo
in the latter work shows six spirals in the middle row
but eight papillae supporting the longitudinal vessels
between them).
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Fig. 13. Corella parallelogramma. Branchial sac in transmitted and reflected light to show incomplete bran-
chial vessels in the specimen from Norway (KBPGI 2/1257).

Puc. 13. Corella parallelogramma. *abepusiii Memok sk3emiuripa u3 Hopserun (KBPGI 2/1257) B
MIPOXO/ISIIEM M OTPAKCHHOM CBETE, BUJIHBI IIPEPBIBUCTHIC MPOJIOJILHBIE COCY/IBI

It is noteworthy that several species initially
described in Corynascidia basing on some features
were then transferred to Corella on the basis of
other features. For example, the species described
as Corynascidia sedens Sluiter, 1904 lacks peduncle
and was originally placed in Corynascidia because
its stigmatic spirals are formed by fine strips and
resemble spider-web and its visceral mass is small,
but later transferred to Corella because it has the
same number of longitudinal vessels and spirals (C.
Monniot, F. Monniot, 1991a). Kott (2009) transferred
Corynascidia alata C. Monniot et F. Monniot, and
Corynascidia translucida (C. Monniot, 1969) to
Corella and Corynascidia vinogradovae described
by Sanamyan (1998) is shown to be a species of
Corella in the present work. It is clear that the sup-
posed generic differences seen in the species assigned
to Corella and Corynascidia are either overestimated
and not reliable, or are linked with deep-sea habitat.

Corelloides Oka, 1926 also is synonymized here
with Corella. The original description of'its type spe-
cies, C. molle Oka, 1926, is based on two specimens
from NW Pacific. Van Name (1945: 214) wrote that
this genus resembles Corella in nearly all respects
but differs in the structure of the branchial sac: “the
internal longitudinal vessels are incomplete, repre-
sented by branches of various lengths borne on the
papillae.” Mentioned by Van Name (1945) difference
does not distinguish Corelloides from Corella, the
structure of the branchial sac of Corelloides is the
same as in certain the species of Corella. In all spe-
cies of Corella (and in synonymized Corynascidia)
the internal longitudinal branchial vessels borne on
papillae. In many of these species they may be inter-
rupted and represented by branches of various length
on smaller or larger part of the branchial sac. For
instance, in such species as C. suhmi or C. mironovi
the internal branchial vessels may be represented by
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very short branches (e.g., see figures in Sanamyan,
Sanamyan, 2002). Moreover, I observed incomplete
branchial vessels in the specimens of the type species
of Corella, C. parallelogramma, collected at about
10 m in Lofoten, Norway (KBPGI 2/1257) in which
the longitudinal vessels were strongly reduced on
a significant part of the branchial sac (see Fig. 13).
Thus, monotypic genus Corelloides cannot be dis-
tinguished from Corella basing on the morphology
of the branchial sac. Valid name of'its type species is
Corella mollis (Oka, 1926).

The genus Corella (together with synonymized
Corynascidia and Corelloides) includes 18 or 20
species:

—Two species inhabiting shallow-waters and mod-
erate depths (down to 200 and 460 m) in the northern
and European seas, C. parallelogramma (Miiller,
1776) and C. borealis Traustedt, 1886. Theirranges do
notreach the North Pacific. Another nominal European
species, C. halli Kott, 1951 was synonymized with C.
parallelogramma by Millar (1970: 42).

— Two well-known shallow-water species are
reported in NE Pacific, C. inflata Huntsman, 1912
and C. willmeriana Herdman, 1898, their range ex-
tends from Alaska to Oregon and Central California
(Lambert, 2019).

—Two shallow-water species inhabiting warm and
tropical waters: C. japonica Herdman, 1880, known
from Japan and many distant tropical locations (see
Nishikawa, 1991), and C. minuta Traustedt, 1882,
known from West Indian region. According to C.
Monniot & F. Monniot (1987) the latter species occurs
also in tropical Pacific, from where it was reported
previously as C. japonica.

— Southern species formerly united under C. eu-
myota Traustedt, 1882, but now showed to be valid
species: C. antarctica Sluiter, 1905, C. eumyota and
C. brewinae F. Monniot, 2013 (see detailed descrip-
tions in F. Monniot, 2013).

— A group of related species known from the
depths of about 100—-700 m in the region of Indonesia
and Western Australia: C. aequabilis Sluiter, 1904, C.
sedens (Sluiter, 1904) and C. alata (C. Monniot et F.
Monniot, 1991a). The former of these species was
resescribed by Kott (2009). She tentatively included
C. sedens and C. alata, both originally described in
Corynascidia, as junior synonyms of C. aequabilis,
although pointed to some morphological differences
between them.

— Antarctic C. cubare (C. Monniot et F. Monniot,
1994), originally described in Corynascidia, known
from one damaged specimen from 700 m, is said to be
relatedto C. alatabutdiffers in design of body muscles.

— Two related deep-water species from Atlantic:
predominantly bathyal C. transiucida (C. Monniot,
1969) and true abyssal C. mironovi (Sanamyan et
Sanamyan, 2002). Corella mironoviwas originally de-

scribed in Corynascidia, while C. translucidainitially
assigned to its own genus Agnesiopsis C. Monniot,
1969 but then synonymized with Corynascidia by C.
Monniot & F. Monniot (1991a) and later transferred
to Corella by Kott (2009).

—Corellamollis (Oka, 1926) and Corella vinogra-
dovae (Sanamyan, 1998), two sessile bathyal species
from Bering Sea, the former was originally described
in its own genus Corelloides Oka, 1926, the latter in
Corynascidia.

— Deep-water pedunculated species originally
described in Corynascidia: C. suhmi (Herdman,
1882), C. herdmani (Ritter, 1913) and C. lambertae
(Sanamyan et Sanamyan, 2002). The latter species
is based on one specimen only and its validity needs
confirmation. Corynascidia hartmeyeri C. Monniot
et F. Monniot, 1994 was synonymized with C. suhmi
by Sanamyan & Sanamyan (2005).

KEY TO SPECIES OF CORELLA KNOWN FROM FAR
EASTERN SEAS OF Russia

1. Sessile ...ooeririninirieieiecee C. vinogradovae
— Pedunculated.........ccoceoeiniincnnne C. herdmani

Corella vinogradovae Sanamyan 1998
Figs 14, 15.

Corynascidia vinogradovae Sanamyan, 1998: 108.

MATERIAL EXAMINED. RV 4k. Oparin-56,
St.24, Urup Island (Sea of Okhotsk side), 46°15.9'N,
150°15.4'E, 450—460 m, 05.07.2019, two specimens;
St.65, North of the Sea of Okhotsk, Erineyaskaya
Bay, 56°43.4'N, 144°40.7'E, 286 m, 09.08.2019, two
specimens.

DESCRIPTION. Four available specimens are
from 2 to 5 cm in height. The body is more or less
rectangular in outline, flattened laterally. The largest
specimen was attached to a glass sponge by relatively
wide area at posterior end. The test is thin, soft and
transparent, the gut loop and dirty-yellowish gonads
are clearly seen on intact specimens. The surface of
the test is smooth, free from incrustation. Wide but
short terminal branchial siphon has eight distinct lobes
in one specimen (middle specimen in Fig. 14A) but
is damaged in others. The atrial siphon is smaller,
situated on the dorsal side on the anterior third of the
body and has six lobes. Small yellow spots are present
between the lobes on both siphons.

The body wall is very thin. Crowded circular
siphonal muscles do not extend to the body wall
below the base of siphons; on the branchial siphon
they do not extend below the ring of the tentacles. On
the branchial siphon the radial siphonal muscles very
sparse and thin; they are slightly better developed
on the atrial siphon. The muscles are symmetrically
developed on the left and right sides of the body
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Fig. 14. Corella vinogradovae. A — three specimens, test removed; B — branchial sac.
Puc. 14. Corella vinogradovae. A — Tpu sK3eMIUIIpa, TYHHKA ynaneHa; B — jxaOepHbIi MeIIoK.

wall. On each side they are represented by a band of
short and rather thick transverse muscles originating
from mid-dorsal line and from an area between the
siphons. Also there are short and thin longitudinal
muscles extending a short distance from base of the
branchial siphon. A circular muscle runs on the edge
of a low branchial velum.

About 80 branchial tentacles extend from inner
side of the branchial velum. Most of them are long and
thin; occasional short tentacles are inserted between
the longer ones but not regularly. The prebranchial
band is composed of two thick blades, runs on some
distance from the ring of the tentacles and makes no
dorsal V. The dorsal tubercle with C-shaped open-
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Fig. 15. Corella vinogradovae. A, B— two specimens opened ventrally.
Puc. 15. Corella vinogradovae. A, B — nBa sk3eMIuIsipa, BCKpBITHE.

ing. The dorsal lamina is composed of about 30 long
languets arranged in a single row. The branchial tissue
isthick. The branchial sac has about 50 transverse rows
ofrectangular spiral stigmata, separated by transverse
vessels. About 40 internal longitudinal vessels sup-
ported on long papillae rising from the transverse
vessels are present on each side of the branchial sac.
Most of these vessels are continuous and only rarely
interrupted. Most spirals are not interrupted, of four

to six turns. Most of them are regularly arranged but
some are divided in two and occasional additional
smaller spirals may occur. The number of the spirals
in each row is about the same (or slightly smaller)
than the number of the internal longitudinal vessels.
The stigmata are ciliated.

The gut loop is clearly on the right side. In some
specimens it is voluminous and occupies up to third
of the posterior part of the right side of the body,
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in others it is smaller (Figs 14A; 15). The stomach
is about twice as long as wide, obliquely or, in one
specimen, almost horizontally oriented. Its wall has
about 20 longitudinal or oblique folds, some of them
originate from the typhlosolis. The primary gutloop is
closed and may be narrow, with the descending limb
parallel to the stomach, or slightly wider and rounder.
The straight rectum runs along dorsal line and opens
justbelow the atrial siphon. The anus is V-shaped with
many small round lobes at margin. Robust cylindrical
ovary fills the space within the gut loop. Numerous
small male follicles spread along the pyloric part of
the stomach and the intestine. Both male and female
ducts are very thick, run along the rectum and open
closetogethernear the anus; male and female openings
are almost sessile, they look as two simple holes on
very low elevations just below the anus.

REMARKS. The holotype of this species, col-
lected in Bering Sea in vicinity of Commander Islands,
54°12.0'N, 168°32.0'E, 328 m, had a narrow gut loop
and the number of the internal longitudinal vessels
was slightly higher than the number of spiral stigmata
per row. Basing on these features the species was
assigned to Corynascidia. In the present specimens
the number of longitudinal vessels is about the same
as the number of spirals and larger specimens have a
rather wide gut loop.

Sanamyan (1998) recognized similarity of his
specimen and Corelloides molle, but stated that they
differ in the structure of the branchial sac (interrupted
longitudinal vessels in C. molle) and the number of
branchial tentacles. The former of these features may
be valid, while the statement regarding the number of
the branchial tentacles is an error based on Van Name
(1945: 214) who wrote that C. molle has 16 tentacles
(rather than 60 indicated in the original description).

The known distribution range of Corella vino-
gradovae includes two widely separated locations
in the Sea of Okhotsk (present study) and one loca-
tion in the Bering Sea, east off Commander Islands
(Sanamyan, 1998).

Corella herdmani (Ritter, 1913)
Fig. 16.

Corynascidia herdmani Ritter, 1913: 491; Sanamyan,
1998: 107.

MATERIAL EXAMINED. RV 4k. Oparin-14,
St. 4, SW of Bering Sea, 54°11.8'N, 168°36.5'E, 508
m, 2.08.1991, three specimens.

DESCRIPTION. The specimens were previously
described in details by Sanamyan (1998). They were
20, 16 and 9 cm in length when preserved in formalin
but have shrank somewhat after keeping in alcohol.
The test is very soft, thin, smooth and transparent.
Well-marked cylindrical peduncle is about 2 cm di-
ameter, slightly shorter than the relatively wide body
and clearly demarcated from it. The siphons are on the

K.E. Sanamyan

sides of the top of the body (Fig. 16A). The branchial
is smooth-edged, without distinct lobes, turned down.
Ritter (1913) describes it as having “a wide thin lip
or flange subtending nearly its dorsal semicircum-
ference”, this description corresponds exactly to the
shape of the branchial siphon in the present mate-
rial. The atrial siphon has a shape of short wide tube
with five or six equal lobes. Muscles are equally and
symmetrically developed on both sides of the body.
The musculature is composed of circular siphonal
muscles and of equally spaced, more or less parallel,
longitudinal muscle bands running on the both sides
of the anterior third or half of the body (Fig. 16B).
Two thick short muscle band cross midline dorsal and
ventral to the base of the atrial siphon, the former band
crosses the distal end of the intestine and probably
fixes it in place. About 90 long branchial tentacles
of similar size are on the short muscular velum. The
dorsal lamina s represented by about 40 languets. The
branchial sac (Fig. 16C) of the largest specimen has
about 48-50 stigmata spirals in a row on the left and
47-50 spirals on the right and about 65 longitudinal
vessels on the left and 70 on the right. The stigmata
are notregular, interrupted, crossed by four—six radial
parastigmatic vessel. Each stigma makes three or four
turns. I failed to find cilia on them. The stomach is
compact, egg-shaped, with pronounced longitudinal
folds. The gut curves immediately behind the stomach
and forms narrow closed loop orientated vertically
with the pole directed down, toward the peduncle. The
long rectum and the whole ascending limb of the gut
loop lies directly on the mid-line of the body (marked
by retropharyngeal groove of the branchial sac and a
line of dorsal languets), while the whole descending
part of the gut loop, including oesophagus, stomach
and a part of the intestine behind the stomach, is on
the right side of the body. The ovary forms compact
elongated pear-shaped mass in the gut loop; small
separate testis follicles spread over the ovary and on
the body wall in the gut loop and, in part, outside of
the gut loop near its pole. Gonoducts run along the
rectum and open near the anus. The anus has long
papillae on its rim.

REMARKS. Sanamyan (1998) wrote that due to
very soft body is difficult to determine whether the
gut loop is displaced to the right. Reexamination of
the same specimens showed that at least descending
part of the gut loop (including the stomach) is located
clearly on the right side of the body, as in all other
species of Corellidae.

Van Name (1945) and Millar (1988) doubted the
validity of Corella herdmani and inclined to believe
that it may be a synonym of C. suhmi. Ritter (1907:
492) distinguished C. herdmani from C. suhmi by 1)
the difference in the shape of the siphons, they are
large and have a characteristic shape in C. herdmani
and distinct from almost sessile openings in C. suhmi,
and 2) by the structure of stigmata, for which he
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Fig. 16. Corella herdmani. A — whole specimen; B — opened specimen; C — branchial sac.
Puc. 16. Corella herdmani. A — nenslii sx3emmsp; B — Bekpoitue; C — sxabepHBII MEIIOK.

wrote that they show “very little or no suggestion of

the quadrate or spiral disposition” in C. herdmani.
The last sentence is hard to understand because the
figures provided by Ritter (1907, figs 33, 35) show
stigmata arranged in well-defined quadrate spirals.
Corella suhmi has similar spirals (see Sanamyan,
Sanamyan, 2002). The main feature distinguishing
these two species is the position of the stalk and the

gut loop: in C. herdmani the gut loop is orientated
vertically with the pole directed down (toward the
peduncle and substratum) while in C. suhmi the gut
is on the top of the body.

Only four specimens of Corynascidia herdmani
are known: the holotype was described by Ritter
(1913) from the southern part of the Bering Sea near
Unalaska Island, 576 fathoms (990 m) and three
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other specimens, redescribed here, were reported
by Sanamyan (1998) from the south-western part of
Bering Sea, east from Medny Island, 508 m. Till now
no other specimens of this species were collected and
I never saw ascidians which may be identified with
this species in rather numerous available underwater
photographs of deep-water bottom fauna of this region.

Genus Corellopsis Hartmeyer, 1903

Type species: Corellopsis pedunculata Hartmeyer,
1903 by monotypy.

The genus is characterized by the following
features: gut loop clearly on the right; regular spiral
stigmata; internal longitudinal vessels reduced and
represented by short side branches on papillae rising
from transverse vessels (thus T-shaped papillae are
formed).

The genus contains one species, C. pedunculata
Hartmeyer, 1903. The second species, C. translucida
Millar, 1970, has simple (not T-shaped) branchial
papillae and central position of the gut. This species
is based on one specimen from abyssal depths and its
status cannot be clarified now, but its assignment to
Corellopsis is certainly not correct and its assignment
to Corellidae is under the question (see Millar, 1970).

Corellopsis pedunculata Hartmeyer, 1903
Fig. 17.

Corellopsis pedunculata Hartmeyer, 1903: 273. Re-
dikorzev, 1908: 40. Ritter, 1913:491. Van Name, 1945:214.

MATERIAL EXAMINED. RV 4k. Oparin-56,
St.2, Urup Island (Pacific side),45°38.2'N, 149°53.1'E,
253-222 m, 27.06.2019, one specimen; St.7, Urup
Island (Sea of Okhotsk side), 45°52.2'N, 149°37.0'E,
142 m, 28.06.2019, one specimen.

DESCRIPTION. Two available specimens are
similar in size and shape, the smaller is in better
condition, the larger is damaged. Both have small oval
body about 1.5 and 2 cm in length supported on a thin
isodiametric stalk 4 and 5.5 cm in length. The stalk is
firm and wiry, attached to substratum by several short
and thick root-like outgrows on its posterior end. The
test ofthe body is thin, transparent and colourless, soft,
its surface is smooth and clean. In both specimens
the mantle body is much contracted and detached
from the test (Fig. 17A). The body wall is thin and
transparent. Apertures are on short obscurely lobed
siphons (Fig. 17D). The branchial siphon is turned in
antero-ventral direction (i.e. down, toward the stalk).
There are strong circular siphonal muscles, especially
around the atrial siphon. Radial siphonal muscles
are thin and sparse. Body muscles are represented
by spaced bands crossing dorsal border between
the siphons and similar bands originating from the
base of the branchial siphon; these muscles continue

about a half way down along the body in ventral and
postero-ventral direction and end abruptly. The bands
on the sides of the body are branched and sometimes
cross each other. At the right side they do not reach
the dorsal side of the gut loop.

The branchial tentacles of two or three size orders,
14 in number. The prebranchial band, composed of
one thick lamella, runs on considerable distance from
the ring of the tentacles and makes wide dorsal V. The
dorsal tubercle is a relatively large oval mass on the
left side of the tip of the dorsal V. In both specimens
it has an unusual long straight band-like extension
running anteriorly along the dorsal mid-line (Fig. 17B).

The branchial sac has six double rows of square
spiral stigmata. Each spiral has five or four turns and
is formed by one, several times interrupted, stigma.
It is crossed by typically four radial parastigmatic
vessels running from the center to four corners of
spirals (Fig. 17C). On the right each row contains
12 or 13 spirals, and ten spirals per row are on the
left. Double rows are separated by five transverse
vessels with regularly distributed branchial papillae.
The number of papillae in general corresponds the
number of spirals per row. Each papilla has a wide
triangular base and two short side branches at the tip
(usually considered to be rudiments of the longitudinal
vessels); the tips of the papillae do not project above
these branches. The dorsal lamina is represented by
five dorsal languets rising from the transverse vessels.
They are of the same size as branchial papillae but
without branches on the tip.

The gutloop occupies ventral half of the right side
ofthebody. The oesophagus is long and curved at 180°
to enter the branchial sac. The stomach is small, short
barrel shaped, clearly demarcated from the oesophagus
and intestine. Stomach wall with about 20-25 distinct
and rather regular longitudinal folds. The intestine is
isodiametric and makes a wide oval closed loop. Its
distal part crosses oesophagus. The rectum opens by
smooth-edged anus just behind the atrial orifice. The
voluminous gonad is completely within the gutloop; it
is composed of short cylindrical ovary and a compact
mass of male follicles embracing its proximal end.
Both male and female ducts are thick tubes running
together along the distal part of the intestine and the
rectum and open at the level of the anus.

REMARKS. The present record of this Arctic
species it vicinity of Urup Island (southern group of
Kuril Islands) is unexpected but I failed to find any
morphological differences from the original descrip-
tion based on one specimen from Spitsbergen (105
m) (Hartmeyer, 1903). Redikorzev (1908) reported
two specimens from Siberian coast (76°8'N, 95°6.5'E,
18-20 m). He gave size of his specimens but no fur-
ther details were reported. Finally, one specimen was
reported by Ritter (1913) from east end of Aleutian
Chain (54°15'N, 166°03'W, 72 fathoms = 131 m).
Ritter (1913) had some doubt regarding identity ofhis
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Fig. 17. Corellopsis pedunculata. A— external appearance; B — specimen opened ventrally; C — branchial
sac; D, specimen without the test, from the right side.

Puc. 17. Corellopsis pedunculata. A— Baeninnit Bug; B — BckpbiTre; C — xabepHbIi Menok; D — terno
0€3 TYHHKH, BUJ{ C IPABOW CTOPOHBI.

specimen, in particular he wrote that the rudiments of  brief and lacks figures and a certain conclusion can-
internal longitudinal vessels of the branchial sac are  not be made. In addition, some authors (Millar, 1966;
much longer in his specimen than are those figured ~ VanName, 1945) list “Kola Fjord” as another locality
by Hartmeyer (1903). This difference may be of some  where the species was recorded. Most probably this
taxonomic value but Ritter’s (1913) descriptionistoo  record is based on a table published by Redikorzev
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(1910) where C. pedunculata is shown for “Murman”
(= Murmansk, Barents Sea, Kola Peninsula). I failed
to find the source of this record, it may be a mistype
in the table in Redikorzev’s (1910) work. No other
specimens of C. pedunculata were recorded till now
for more than 100 years.

Family Octacnemidae Herdman, 1888

The family comprises exclusively deep-water
aberrant ascidians with modified or significantly
reduced branchial sac, without ciliated stigmata. As
in almost all phlebobranch ascidians the gonads are
located in the gut loop. In most cases the gut loop
has a mid-dorsal position. Other common features
are difficult to enumerate because included genera
have different morphologies.

Three groups of genera and, accordingly, three
different morphologies are recognized:

1) The first group includes two genera, Octacne-
mus Moseley, 1877 (six species) and Polyoctacnemus
Thle, 1935 (monotypic). Members of this group have
eight large triangular lobes on the anterior part of the
body around a small branchial opening. These lobes
constitute the most peculiar distinguishing feature
allowing unmistakable identification of the genus.

2) The second group comprises six genera: Hy-
pobythius Moseley, 1877, Benthascidia Ritter, 1907,
Dicopia Sluiter, 1905, Megalodicopia Oka, 1918,
Situla Vinogradova, 1969 and Kaikoja C. Monniot,
1998. The specimens belonging to these genera have
very characteristic exterior. They all have very wide
branchial opening, often with two large “lips” (dorsal
and ventral). Gut forms simple oval or almost circular
loop with the opening of the oesophagus being not far
fromthe anus; the branchial sac has numerous irregular
(oval or polygonal) unciliated stigmata. Dicopia and
Megalodicopia have cone shaped branchial sac, the
diameter of the mouth (=the entrance to the branchial
sac in the bottom of bi-lobed branchial siphon) is not
large (and, therefore, some dissection is necessary to
access inner structures of the branchial sac). Mega-
lodicopia differs from Dicopia only by the presence
of longitudinal muscles in the peduncle.

In Benthascidia, Situla and Kaikoja the branchial
sac is transformed into a flat (or almost flat) plate per-
forated by unciliated stigmata and fully exposed to the
exterior. The tissue of the branchial sac is thinner than
in Dicopia and Megalodicopia, at least in the species
I had chance to examine. Formally, Kaikoja differs
from Situla in the presence of a tuft of long crowded
hairs on the entrance of the oesophagus and long and
short papillae on the branchial sac; Benthascidia also
has hairs on the entrance of the oesophagus but lacks
branchial papillae; Situla lacks hairs and branchial
papillae. These differences do not seem to be very
convincing for generic separation, but here I refrain

from uniting them and treat all these genera as valid.

The remaining genus, Hypobythius, is insuffi-
ciently described. According to Moseley (1877:288),
in Hypobythius “the inhalant aperture was entirely
obliterated in the only specimen obtained” and, there-
fore, the relatively small circular terminal branchial
orifice shown in his figure of H. calycodes (Moseley,
1877) is a reconstruction based on misinterpretation
of its structure. All other reported features left no
doubt that Hypobythius is closely related to Situla
and, possibly, may be congeneric with it. Fortunately,
H. calycodes has a distinctive feature — prominent
regularly arranged thickening of the test and there is
a chance that it will be recognized in future collec-
tions, and then its taxonomic affinity, and, therefore,
the validity of Situla and other mentioned genera, over
which Hypobythius has aprecedence, may be clarified.

3) The third group includes three small genera,
Cibacapsa C. Monniot et F. Monniot, 1983 Cryptia
C. Monniot et F. Monniot, 1985 and Myopegma F.
Monniot et C. Monniot, 2003. Cibacapsa and Cryptia
are monotypic, Myopegma includes two species. All
species are known from a single or a few specimens.
These are highly aberrant carnivorous ascidians with
completely reduced branchial sac. Their morphology
deviates significantly from other octacnemids (espe-
cially fromthe generalisted in the second group above).

Kurabayashi et al. (2003) performed molecular
analysis of Megalodicopia hians and found that
Megalodicopia forms a monophyletic clade with
corellid genera Chelyosoma and Corella. This result
is in agreement with the view of Kott (1969: 191)
who considered Hypobythius, Benthascidia, Dicopia
and Megalodicopia being “highly specialized genera
related to the Corellidae, and in particular to the
Corellinae” and “characterized by complete loss of
internal longitudinal branchial vessels and by very
irregular stigmata.” She united these genera in the
family Hypobythiidae, while the family Octacnemidae
contained, according to her, only Octacnemus and
Polyoctacnemus. Vinogradova (1969) placed her
genus Situla (together with Dicopia, Megalodicopia
and Benthascidia) in Corellidae. C. Monniot (1972)
gave detailed interpretation of the morphological
characters of these genera and was first who placed
them in Octacnemidae. He though this group is re-
lated to Cionidae, but the relationship with Cionidae
was not confirmed by molecular data (Kurabayashi
et al.,2003). Vinogradova (1975), as it appears from
her text, did not agree with the placement of Situla
in Octacnemidae, but preferred not to propose her
own classification of the group. She pointed that
Dicopia, Megalodicopia, Benthascidia and Situla
should be placed in a separate (unnamed) family,
related to Corellidae, an opinion similar to that of Kott
(1969). However, Vinogradova (1975) thought that
Hypobythius has a distant relation to these genera and,
therefore, Hypobythiidae is not suitable to unite them.



Northwestern Pacific ascidians. Part 2. Order Phlebobranchia 27

This opinion was obviously based on her belief that
the description of Hypobythius (with small branchial
orifice) is correct, but this is not so (see above). In the
present paper I refrain from rearrangement of discussed
genera and threat them as members of Octacnemidae
pending further research.

Four genera, Benthascidia, Megalodicopia, Oct-
acnemus and Situla are known in the region covered
by the present work.

KEY TO GENERA OF THE FAMILY OCTACNEMIDAE
KNOWN FROM FAR EAST SEAS OF Russia

1. Branchial siphon with eight prominent triangular

10DES ..o Octacnemus

— Branchial siphon with two large lobes, usually
Widely Open.......ccoivveiieniiieeeee 2

2. Branchial sac cone shaped, peduncle with longitu-
dinal muscles .......coceeeeireenne Megalodicopia
— Branchial sac flat or almost flat .........c..ccccceeei. 3

3. A tuft of hairs on the entrance of the oesophagus.
.................................................... Benthascidia

— No hairs on the entrance of the oesophagus...........
................................................................. Situla

Genus Benthascidia Ritter, 1907

Type species: Benthascidia michaelseni Ritter,
1907 by monotypy.

Monotypic genus known from three strongly dam-
aged specimens. All known features are as in Situla, the
only difference is the presence of atuft of long crowded
hairs on the entrance of the oesophagus in Benthas-
cidia. Such hairs on the entrance of the oesophagus
present in Kaikoja, but Kaikoja is distinguished by
the presence of papillae on the branchial sac.

Benthascidia michaelseni Ritter, 1907
Fig. 18.

Benthascidia michaelseni Ritter, 1907: 24. C. Monniot,
1998: 550.

NOT Benthascidia michaelseni: Redikorzev, 1941:202.

MATERIAL EXAMINED. RV Vityaz, St. 5624,
Kuril-Kamchatka Trench, 45°22'N, 154°00’E, 5220
m, 20.08.1966, one specimen.

DESCRIPTION. The specimen is very large but
so strongly damaged, that its real size and shape are
hard to determine. The test and the body are separated
and the test is torn in two parts and, probably, cut by
a previous investigator (Fig. 18A). The test is thin,
smooth and transparent, without any kinds of thicken-
ings on most its part. At the base of the specimen a
well-developed massive disc is formed by crowded
hair-like outgrows intermingled with sediment and
sand. The basal disc is large, 5.5 cm in diameter and
1 cm thick, firm and rather heavy. The peduncle, ris-

ing from the basal disc, is about 15 cm in length and
apparently about 2 cm in diameter. The remaining test
(the test of the body) is represented by a large shape-
less sheet of tunic, separated from the peduncle, on
which no any traces of branchial or atrial openings
could be recognized. It might be estimated that the
body itself (without the peduncle) was about 20-30
cm in length in intact specimen.

The whole prebranchial area and most other parts
of the body are in shreds, I even failed to find any
traces of the branchial tentacles. The branchial sac is
also in shreds, but some of them are large enough to
determine its structure (Fig. 18C). The wall is formed
by a net of anastomosing vessels of several size
ranges which form more or less polygonal meshes
of several orders. Among these vessels several larger
parallel ones are recognizable (probably they are
morphologically transverse, i.e. running from the
dorsal lamina to the endostyle as in related genera of
Octacnemidae, but it cannot be determined clearly in
the present material). All vessels lie on the same level
and therefore the branchial tissue is thin. The branchial
wall is connected with the body wall by long (4-5.5
mm) thin strips (they are figured by Ritter, 1907, fig.
30). Some of these strips are detached from the body
and may be mistaken with the branchial papillae, but
true papillae (like those found in Kaikoja) not seen. A
cluster of crowded hair-like papillae is on the left and
ventral margin of the oesophageal opening (Fig. 18B).

Visceral mass (gut loop and gonads) forms a com-
pactround body 3 cmin diameter. The gutloop and the
gonads are deeply embedded in the opaque body wall
and difficult to trace without destructive dissecting.
The gut appears to be empty, it forms a simple closed
circular loop. I failed to trace the stomach. The ovary
is a long and thick C-shaped cylindrical organ lying
within the gut loop. I failed to trace the testis but a
very thick sausage-shaped sperm duct runs from the
ovarian loop and ends near the anus and oesophagus
(which are close to each other) exactly as described
by Ritter (1907). His figure of the gut loop and gonads
(Ritter, 1907, fig. 27) matches well with what can be
traced in the present specimen.

REMARKS. This is the first record of the mono-
typic genus Benthascidia since its original description.
The original publication was based on two specimens
collected in NE Pacific, 33°02'N, 120°42'W, at the
foot of the continental shelf at 2182 fathoms (=3971
m) (Ritter, 1907). Type specimens were redescribed
by C. Monniot (1998).

Redikorzev’s (1941) record of B. michaelseni
from the Sea of Okhotsk is based on misidentification.
He listed numerous differences of his specimen from
Ritter’s (1907) description, among most important of
them are the absence of the tuft of hair-like outgrows
onthe oesophagus and the presence of well-developed
muscles in the peduncle. The whole his description,
and especially described and figured longitudinal
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Fig. 18. Benthascidia michaelseni. A— the test of the body and peduncle; B— hair-like processes at entrance

of the oesophagus; C — branchial sac.

Puc. 18. Benthascidia michaelseni. A — TyHHKa Tena ¥ HOXKH; B — BeIpoCTHI y BXoza B numenon; C —

»KaOepHBII MEIIOK.

muscles in the peduncle, indicate that his specimen
belongs to Megalodicopia hians.

The present specimen, although in poor condition,
corresponds well to the type material as described
by Ritter (1907) and C. Monniot (1998). Redikorzev
(1941) believed that Ritter’s (1907) description and
figure of gonads of Benthascidia michaelseni, with
peripheral C-shaped ovary and central male part of

gonad is not correct because in most ascidians the
ovary attains a central position while male follicles
are on the periphery. However, the central large
sausage-shaped part of gonad in Ritter’s specimens,
as well as in the present specimen, is not a whole male
gonad but a hypertrophied sperm duct containing
mature spermatozoa (confirmed microscopically in
the present specimen).
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A tuft of long crowded hairs on the entrance of
the oesophagus is assumed to be a feature specific
for Benthascidia and Kaikoja. C. Monniot (1998)
believed that Ritter’s (1907) interpretation of these
hairs as a condensed dorsal lamina is plausible, but
I do not think so (see Sanamyan, Sanamyan, 2002:
321 for argumentation).

Genus Megalodicopia Oka, 1918

Type species: Megalodicopia hians Oka, 1918
by monotypy.

Megalodicopia is characterized by the following
features: branchial aperture with two large lips, dorsal
and ventral; cone-shaped branchial sac without papil-
lae or other outgrows on its morphologically internal
(facing to exterior) side or around the entrance of the
oesophagus; branchial tentacles located directly on the
surface of prebranchial area or on alow velum (which
does not form deep ventral pocket); well-formed
longitudinal muscles in the peduncle.

Only two species of Megalodicopia are recog-
nized: the type species, M. hians, known from NW
Pacific (see below) and M. rineharti (C. Monniot et
F. Monniot, 1989) from Galapagos Islands, South
Shetland Islands and Vanuatu. The latter species
was originally described in the genus Situla but
then transferred to Megalodicopia by Sanamyan &
Sanamyan (2002) basing on the presence of muscles
in the peduncle and the absence of the ventral pocket
found in Situla.

Megalodicopia hians Oka, 1918
Fig. 19.

Megalodicopia hians Oka, 1918: 399. Tokioka, 1953a:
235. Sanamyan, 1998: 113. Okuyama et al., 2002.

Benthascidia michaelseni: Redikorzev, 1941: 202 (not
Ritter, 1907).

MATERIALEXAMINED. RV 4k. Oparin, St. 94,
east off South Kurile Islands, 43°10.2'N, 146°18.2'E,
535 m, 10.09.1991, one specimen; RV Ak. Lavren-
tyev-75, St. 21, Bering Sea, north off Commander Is-
lands, underwater Piip Volcano, 55°29'N, 167°15.5'E,
2878 m, 1.07.2016, one specimen.

DESCRIPTION. Several specimens were pho-
tographed and one was collected by ROV during the
expedition of RV 4k. Lavrentyev in the Bering Sea
in 2016 (Fig. 19C, F). Photographically documented
specimens were attached to a stone by athick peduncle.
The peduncle in live specimens appears to be slightly
shorter than the height of the body; two large oral lips
widely open so that the branchial sac is exposed, but
its details are difficult to recognize on the photographs.
The atrial aperture is on the top of short but distinct,
directed upward terminal siphon. Ithas five or six lobes
quite distinct in live specimens but difficult to detect

in the preserved material. The specimen collected
by ROV (Fig. 19C, F) is 7 cm in height (preserved),
body removed from the test is 4.5 in length and the
body proper about 2 cm in diameter. In all features
it is similar to a smaller specimen from South Kurile
Islands described previously by Sanamyan (1998)
(Fig. 19A, B, D, E). Both have prominent circular
muscles on the both oral lips, especially crowded
around the margin of each lip; thinner radial siphonal
muscles; bunch of thick muscles radiating from the
corners of the lips and a circular ribbon of muscle
fibers encircling the body along the line of the oral
tentacles (Fig. 19D). Longitudinal musculature of
the peduncle in both specimens is composed by thick
crowded muscle fibers forming a wide band on its
ventral and lateral sides. Dorsal side of the peduncle
has no muscles.

The branchial tentacles leaf-shaped, without
offshoots (or ampullae) at the base, crowded, in-
serted along a plain oval line. The space between the
tentacular ring and the prepharyngeal band is small
laterally and ventrally but larger dorsally. Many small
sensory papillae are present between prepharyngeal
band and the tentacles, especially dorsally (Fig. 19E).
The prepharyngeal band runs close to large oval
perforated zone of the branchial sac and makes no
dorsal V around small round dorsal tubercle which
has simple slit-like opening. The branchial sac is
cone-shaped; its tissue is thick (significantly thicker
than in described above Benthascidia michaelseni).
The dorsal lamina in the smaller specimen is low,
poorly developed, but more or less discernible. In the
larger specimen the mid-dorsal line of the branchial
sac is marked by a thickened unperforated tissue, but
distinct dorsal lamina could not be recognized. Three
or four transverse (from mid-dorsal to mid-ventral
lines) vessels run on the inner side of the branchial sac
and smaller vessels form an irregular three-dimension
net with the thicker vessels running on external (fac-
ing to body wall) side of the branchial sac. The gut
forms a wide circular loop with the opening of the
oesophagus and the anus being close to each other.
The retropharyngeal band divides the gut loop in two
equal halves: the ascending limb (the oesophagus,
the stomach and proximal part of the intestine) are
on the right side of the body, while the descending
limb (the whole distal half of the intestine) on the left
side. Gonad fills whole gut loop, the compact round
ovary occupies a central position in the gut loop and
compact mass of testis follicles is between the ovary
and the pole of the gut loop.

REMARKS. The main feature, allowing identi-
fication of Megalodicopia hians, is the presence of
well-developed longitudinal muscles in the peduncle.
The only other similarly looking octacnemid species
withmuscular peduncleis M. rineharti. Itisnotknown
in the North Pacific and has different structure of the
branchial zone: the prepharyngeal band has a long
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Fig. 19. Megalodicopia hians. A— empty tunic; B-D — smaller and larger specimens from right (B) and
left (C, D) sides; E — anterior part of the branchial sac and peribranchial area; F — two specimens at 2878
m (photo of ROV Comanche 18 NSCMB FEB RAS, A.V. Zhirmunsky National Scientific Center for Marine

Biology). B and E after Sanamyan, 1998.

Puc. 19. Megalodicopia hians. A — Tynuka; B-D — maneHpkuii 1 00JIbIION 3K3eMIUTAPHI ¢ paBoii (B) u
nesoit (C, D) croponsl; E — nepeansis yactb xadepHOro Meka 1 nepudpanxuaibHoi odnactu; F — nBa
sKk3eMIuIsIpa Ha Tiryoune 2878 M (portorpadus ROV Comanche 18 NSCMB JIBO PAH, HarnmoHnanbHbli
Hay4YHBII LEHTp MOpcKoil omonmornn uM. A.B. XKupmynckoro). B u E mo Sanamyan, 1998.

narrow dorsal indentation and the branchial sac has
large unperforated zone in its anterior part.
Although notoften reported Megalodicopia hians
appear to be not rare in bathyal depths in NW Pacific
where its known range extends from the southern part
of Bering Sea (north of Commander Islands, present

study) to the west and east coasts of central part of
Japan where it sometimes forms large settlements
(Okuyamaetal.,2002). Most records are from bathyal
depths less than 1000 m (350-978 m) but reported
here specimen from Bering Sea was collected much
deeper (2878 m).
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Fig. 20. A — Situla pelliculosa (after Vinogradova, 1969); B — Octacnemus sp., empty test (a drawing of
N.G. Vinogradova first published by Sanamyan, Sanamyan, 2002).

Puc. 20. A — Situla pelliculosa (no Vinogradova, 1969); B — Octacnemus sp., mycTast TyHUKa (PHCYHOK
H.I'. BunorpanoBoii BriepBble OIyOIMKOBaHHbIHM B paboTe Sanamyan, Sanamyan, 2002).

Genus Octacnemus Moseley, 1877

Type species: Octacnemus bythius Moseley, 1877
by monotypy.

The mostnoticeable feature allowing identification
of Octacnemus is the presence of eight large triangular
lobes around a small branchial opening.

Octacnemus comprises six species that may be
divided into two groups:

1) Two species having lateral pinnules on the
oral lobes: O. ingolfi Madsen, 1947 and O. kottae
Sanamyan et Sanamyan, 2002;

2) Four species having plain edge of the oral
lobes: O. bythius, O. zarcoi C. Monniot et F. Mon-
niot, 1984, O. alatus C. Monniot et F. Monniot, 1985
and O. vinogradovae Sanamyan et Sanamyan, 1999.

An important difference between the species is
the structure of the branchial sac. In some species
the pharyngeal wall is entirely perforated by irregular
unciliated stigmata (O. zarcoi, O. kottae), in other
species the perforations form limited “fields” on the
pharyngeal wall (O. vinogradovae) and sometimes
the wall is pierced by several spaced perforations (O.
bythius). Unfortunately, in many existing descriptions
the detailed structure of the branchial sac is not ref-
erenced sufficiently (as commented under O. kottae
in Sanamyan, Sanamyan, 2002) and it is difficult to
understand the degree of morphological variability of
several species. For instance, in O. bythius the size,

position and the number of the perforations differ in
the specimens described by different authors: Ritter
(1900) figured several irregular vertical slits in the
middle of each side of the branchial sac, Millar (1959)
describes two or three transversely-oval slits on each
side of the postero-dorsal part of the pharynx while
F. Monniot & Lopez-Legentil (2017) indicated only
one simple hole in the bottom right of the pharynx. It
seems that in some cases authors had different species
in hand and species diversity of this interesting and
rarely recorded genus is underestimated.

Closely related, if distinct, Polyoctacnemus
differs from Octacnemus in being colonial: several
specimens are connected by a stolon. This mono-
typic genus was recorded only once and is too poorly
known, its coloniality and a separate generic status
need conformation. On the other hand, some species
of Octacnemus have outgrowths of the body, which
may be wide as lateral lobes in O. alatus, or thin and
long, as posterior process in O. ingolfi. They remotely
resemble “stolons” of Polyoctacnemus by which
individuals of this species are connected according
to Metcalf (1893, 1900).

Octacnemus sp.
Fig. 20B.

Octacnemus sp. Sanamyan, Sanamyan, 2002: 323,
fig. 12D.
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MATERIAL EXAMINED. None.

REMARKS. The only evidence of the presence
of Octacnemus in NW Pacific is the picture drawn
by N.G. Vinogradova and published by Sanamyan
& Sanamyan (2002) (reproduced here, Fig. 20B).
The picture was captioned as: “Octacnemus, empty
test (the separated body exists), St. 5612, 8200—8050
m”. This station was taken during expedition of RV
Vityazinin 1965 in Kuril-Kamchatka trench, 45°25'N,
153°07'W. The “separated body” was not found in
the collection of IOAN, where N.G. Vinogradova
worked and, therefore, the precise identification of the
sample to species level not possible. The drawing of
N.G. Vinogradova shows lateral pinnules on the oral
lobes. Similar pinnules occur in only two Octacnemus
species: O. ingolfi and O. kottae. None of them is
known in North Pacific: O. ingolfi was recorded from
the north and south Atlantic, Indian Ocean and from
the south-western Pacific while O. kottae is known
from only from southern Atlantic.

Genus Situla Vinogradova, 1969

Type species: Situla pelliculosa Vinogradova,
1969 by monotypy.

Situla is characterized by the following features:
flat plate-like branchial sac fully exposed to exterior
through a very wide branchial aperture which may
has two large lips, dorsal and ventral, or the lips are
not formed; no papillae or other outgrows on the
branchial sac or around entrance of oesophagus; on
ventral side the branchial tentacles located on high
velum which forms deep ventral pocket; peduncle, if
present, contains no longitudinal muscles.

Six species of Situla are recognized. Two of them,
S. pelliculosa and S. galeata are known from the
region covered by the present paper and described
below. Remaining four species include: S. lanosa C.
Monniot et F. Monniot, 1973 (Atlantic and Indian
Ocean), S. cuculli C. Monniot et F. Monniot, 1991
(New Caledonia), S. rebainsi Vinogradova, 1975
(South Sandwich Trench) and S. macdonaldi C. Mon-
niotet F. Monniot, 1977 (Indian Ocean). Two species,
originally described in Situla, were subsequently
removed to other genera: Situla rineharti C. Monniot
et F. Monniot, 1989 is currently classified in Mega-
lodicopia and Situla multitentaculata Vinogradova,
1975 is transferred to Kaikoja.

KEY TO SPECIES OF SITULA KNOWN FROM FAR
EASTERN SEAS OF Russia

1. Body removed from the tunic has two large (dorsal
and ventral) branchial lips (Fig. 21E) ................
.......................................................... S. galeata

— No distinct branchial lips (Fig. 20A) .....ccceevevveeeene
.................................................... S. pelliculosa

Situla galeata C. Monniot et F. Monniot, 1991
Fig. 21.

Situla galeata C. Monniot, F. Monniot, 1991a: 391.
Sanamyan, Sanamyan, 1998: 210. F. Monniot, C. Monniot,
2003: 694.

MATERIAL EXAMINED. None.

DESCRIPTION. Description below is based on
Sanamyan & Sanamyan (1998), who reported one
specimen from this species from NW end of the
Aleutian Trench. Two available photographs of this
specimen, taken by research submersible MIR I and
published here for the first time, show a very pecu-
liar appearance of this species in live (Fig. 21A, B).
Transparent elongated body is attached to substratum
by a peduncle, which is slightly shorter than the body
itself. Gut loop and gonad are visible as a compact
white and highly reflective mass in the middle of the
longitudinal medial line of the body. The branchial
sac is a flat plate fully exposed to the exterior. In live
the branchial aperture is so widely open that the whole
body appears as a flat plate with two large curved
lateral (but not dorsal and ventral) lobes. In preserved
condition (formalin) the same specimen has a typi-
cal “octacnemid” shape (Fig. 21C), little in common
with its appearance in live. Preserved specimen is 6
cm in height, ovoid, attached by a short peduncle.
The branchial aperture in preserved specimen is a
closed deep transverse slit at the middle on the body.
The body removed from the test is triangular, with
two large branchial lips, dorsal and ventral, which
completely hide the branchial sac. Musculature on the
lips (Fig. 21E) is represented by circular and weaker
radial muscles and by a bunch of thick muscles (a part
of circular musculature) on the dorsal lip just above
its corner. The branchial tentacles are leaf-shaped;
each tentacle has an offshoot or ampulla at the base.
Dorsally they run along a wide semicircular line on a
large distance from the branchial sac, laterally close
to the branchial sac and ventrally placed on a free
upper rim of a deep thin-walled pocket (Fig. 21D).
The prepharyngeal band runs along plain oval line
close to the branchial sac, its ventral part is in the
bottom of the ventral pocket; it makes no V around
the dorsal tubercle. The area between the tentacles
and the prebranchial band contains minute sensory
papillae. The branchial sac is almost flat. Perfora-
tions form a wide zone dorsally and laterally but the
central and the whole ventral parts of the branchial
sac are not perforated. There are no papillae or hair-
like outgrows on the branchial sac or on the border
of the oesophagus.

REMARKS. This species was recorded from New
Caledonia, 1395-2340 m (C. Monniot, F. Monniot,
1991a), Fiji and Indonesia, 350-600 m (F. Monniot, C.
Monniot, 2003) and one specimen, described above,
reported in Aleutian Trench near Commander Islands
(54°57.3'N, 165°48.1'E — 54°59.2'N, 165°51.7'E)



Northwestern Pacific ascidians. Part 2. Order Phlebobranchia 33

2cm

Fig. 21. Situla galeata. A, B— underwater photographs taken by research submersible MIR I (P.P. Shirshov
Institute of Oceanology, Moscow); C — the same specimen preserved in formalin; D — branchial plate;
E — body with test removed. C-E after Sanamyan, Sanamyan, 1998.

Puc.21.Situla galeata. A,B—nonsoausie pororpadum cnenannsie armnaparom MAP [ (IHCTHTYT OKeaHOIOT UK
nm. ILIT. Hlupmioa, Mocksa); C — 3T0T e 9k3eMIurip B popmannHe; D — sxabepHas mactuaka; E — teno

6e3 tynuku. C—E mo Sanamyan, Sanamyan, 1998.

between 2926 and 4891 m. Morphology of the lat-
ter specimen is remarkably similar to the originally
described type material, and despite large geographic
distance between the records I failed to find any
significant morphological differences between them,
and, therefore, treat them as conspecific.

Situla pelliculosa Vinogradova, 1969
Fig. 20A.

Situla pelliculosa Vinogradova, 1969: 30.

MARETIAL EXAMINED. None.

DESCRIPTION. I had no chance to examine this
species but the original description is very detailed,
accompanied by excellent drawings and contains

all details necessary for accurate identification. Ac-
cording to Vinogradova (1969) the type specimens
are 49-346 mm in height and have a characteristic
shape with very large branchial opening and with flat,
fully exposed to exterior, branchial sac (Fig. 20A).
Oral lips are not developed, and the species prob-
ably does not have the ability to close its mouth on
prey. Very numerous leaf-like oral tentacles arranged
along a plain oval line. Ventrally they placed on the
rim of high thin-wallet pocket (Fig. 20A). The oral
tentacles are simple, without ampullae at the base.
The prepharyngeal band runs along a plain oval
line with poorly defined inflection around the dorsal
tubercle; the prepharyngeal band runs close to the
perforated zone of the branchial sac laterally but far
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from it dorsally and ventrally. Ventrally it runs along
the bottom of the ventral pocket. The prepharyngeal
zone (the space between the ring of the tentacles and
the prepharyngeal band) also is narrow laterally but
wide dorsally and, especially, ventrally. The perfo-
rated zone of the branchial sac forms a ring around
the visceral mass (gut loop and gonad). The tissue of
the branchial wall is described as very thin. It lacks
any kinds of papillae or filamentous outgrows. The
stigmata are irregular and, in general, resemble those
of Benthascidia michaelseni illustrated in the present
work (Fig. 18C). At least three transverse (perpen-
dicular to the dorsal lamina) vessels are discernible
on each side, but no longitudinal vessels. The dorsal
lamina is described as low but rather thick membrane
with plain margin. No hair-like outgrows around the
entrance of the oesophagus.

REMARKS. Situla pelliculosa, the type species of
the genus, is known only from the original description
based on numerous (about 30) specimens recorded in
four stations in Kuril-Kamchatka Trench and abys-
sal plain east of it at depths 5235-8430 m. No other
specimens referable to this species have been collected
subsequently. Key features of this species include:
1) the absence of the large oral lips characteristic for
several other Situla species and also for Dicopia and
Megalodicopia;2) the oral tentacles without ampullae
at their bases; 3) flat branchial sac without papillae;
4) the prepharyngeal band without deep inflection
around the dorsal tubercle; 5) smooth-walled entrance
of the oesophagus.

Family Ascidiidae Rafinesque, 1815

The family comprises solitary phlebobranch ascid-
ians having flat or finely plicate branchial sac with
straight vertical stigmata and internal longitudinal
vessels supported by papillae; gut loop on left side;
gonads in gut loop or spread over intestine; usually
numerous small renal vesicles spread over left body
wall and visceral mass.

The family contains three main genera, Ascidia
Linnaeus, 1767, Phallusia Savigny, 1816 and As-
cidiella Roule, 1883, and two monotypic aberrant
genera, interstitial Psammascidia F. Monniot, 1962
and deep-water Fimbrora C. Monniot et F. Monniot,
1991. In the North Pacific only members of the genus
Ascidia are recorded.

Nomenclatural notes on the family Ascidiidae

Authorship of the family Ascidiidae is cited in
many different ways in taxonomic literature. Herdman
(1891: 586) ascribed the family to himself: “Family
Ascidiidee Herdman 1880” and a subfamily with the
same name to another his work: “Subfamily Ascidi-
ine Herdman, 1882”. According to the Principle of

Coordination, Article 36.1, these family and subfamily
names must have the same authorship and date. Hart-
meyer (1903) raised several subfamilies mentioned
by Herdman (1891) to a family level and ascribed
Ascidiidae to “Herdman, 1891”. Van Name (1945)
cited it again as “Ascidiidae Herdman, 1880”. Kott
(1985) cited the authorship of this family as “Adams,
1858”, but she probably intended to write “Adams
et Adams” because only the paper of Adams, Adams
(1858) is listed in the references she provided. Then,
in her Catalogue to Australian ascidians (Kott, 1998),
she cited the authorship of the family as “Herdman,
18827, and finally (Kott, 2009), as “Adams & Adams
1858”. In a very recent literature the authorship of the
family is usually indicated as “Herdman, 1882” (e.g.
Palomino-Alvarez et al., 2019; Bonnet et al., 2013).

Obviously, the authorship of Ascidiacea cannot be
ascribed to any work of Herdman published in 1882
(Herdman, 1882a, b, c¢) because he used this name
carlier, in 1880 (Herdman 1880) (family name ap-
peared even in the title ofhis publication: “Preliminary
Report on the Tunicata of the Challenger Expedition.
1.Ascidiadae”). Asindicated by Kott (1985,2009) the
family name Ascidiidae was used before Herdman’s
work by Adams, Adams (1858). In their paper Adams,
Adams (1858: 589) used it as “Fam. Ascidiide” and
briefly characterized. However, earlier, Alder, Han-
cock (1848) already cited this name and ascribed it to
Forbes as “Ascidiada, Forbes”. The first appearance
of the family name Ascidiacea in the publications of
Forbes is in his catalogue of Mollusca published in
1838 (Forbes, 1838:57). Heused itexplicitly as “Fam.
Ascidiae” and the first included genus was “Ascidia,
Lin.” Earlier, this name (as family “Ascidide”) was
used by MacLeay (1825). However, the earliest
work, which I was able to find, where this name was
established, is a work of Rafinesque (1815: 148). This
author established numerous new names and among
them the family Ascidinia with two subfamilies,
Scytinomia and Salparia. The subfamily Scytinomia
was based on the genus Scytinoma Rafinesque, 1815,
which is nomen nudum, and also contained the genus
Ascidia Linnaeus. This fact makes family Ascidinia
Rafinesque, 1815 validly established and, according to
Article 11.7.1.3, “available with its original authorship
and date, but with a corrected suffix”,1.e. asAscidiidae
Rafinesque, 1815. A subfamily Salparia was based on
the genus Salpa Linnaeus and also validly established.
Thus, authorship of the family Salpidae also belongs
to Rafinesque (1815) (Article 36.1), rather than to
Lahille (1888), as is accepted now.

Van Name (1945: 174) noted that Ascidiidae is
a “Nomen conservandum”. The meaning of “nomen
conservandum” in this contextis not clear. Indeed, the
family Ascidiidae (without authorship) is mentioned
in a work of Hartmeyer (1915) entitled “Ascidiarum
nomiaconservanda”, whichis usually cited by ascidian
taxonomists ina connection with several “conserved”



Northwestern Pacific ascidians. Part 2. Order Phlebobranchia 35

names. But, contrary to belief of many ascidian tax-
onomists, the taxa cannot be conserved just because
they were listed in that work, family name Ascidiidae
is not “conserved” (whatever meaning this term has)
and not needs to be conserved because it is the oldest
family in Ascidiacea. (Detailed discussion is provided
in the first part of the present work, see “Notes on the
nomenclature of Ascidiacea” in Sanamyan. 2022).

Genus Ascidia Linnaeus, 1767

Type species: Ascidia gelatinosa Linnaeus, 1767
designated herein.

Nomenclatural notes on genus Ascidia

Kott (1998: 147) stated that the genus Ascidia
was originally described by Linnaeus (1767) without
included species and that the type species of Ascidia is
Ascidia mentula Miiller, 1776 by subsequent designa-
tion by Hartmeyer (1915). Both these statements are
notcorrect. Linnaeus (1767: 1087) originally included
Six species in Ascidia listed as “papillosum”, “gela-
tinosum”, “intestinalis”, “quadridentata”, “rustica”,
“echinata”. In his work entitled “Ascidiarum nomina
conservanda” Hartmeyer (1915) stated that he desig-
nates Ascidia mentula as type species of Ascidia but
this designation not valid because Ascidia mentula
was not originally included in Ascidia (Article 67.2).
Taxonomic assignment of five species originally in-
cluded in Ascidia is well established (4. papillosum
belongs to Halocynthia, A. intestinalis t0 Ciona, A.
quadridentataand A. rusticato Styelaand A. echinata
to Boltenia). The remaining species, 4. gelatinosa, is
the only originally included species which may belong
to the genus Ascidia as it currently defined. In his
definition of Ascidia gelatinosa from Mediterranean
Linnaeus (1767) refers to a not binominal work of
Bohadsch (1761) who gave description and figure
of this species. Although its taxonomic status cannot
be resolved now with confidence, a very schematic
figure of Bohadsch (1761) suggests that it may be
conspecific with Ascidia mentula Miiller, 1776 which
also occurs in the Mediterranean Sea. The assignment
of this species as a type species of Ascidia is the only
Code-compliant way to save the genus Ascidia in its
current understanding (because all other originally
included species belong to other genera now).

Tosummarize: Ascidia gelatinosa Linnaeus, 1767
is synonymized here with Ascidia mentula Miiller,
1776 and designated as the type species of Ascidia
Linnaeus, 1767. Precedence of Ascidia gelatinosa
Linnaeus, 1767 over Ascidia mentula Miiller, 1776 is
suppressed here by applying Article 23.9 (“Reversal of
precedence”); Ascidia mentula Miiller, 1776 remains
avalidname while older Ascidia gelatinosa Linnaeus,
1767 is deemed to be its junior synonym.

Ascidiais characterized by the following features:
papillae rising from transverse vessels project above
the level of longitudinal vessels (a difference from
Ascidiella); neural gland has no accessory openings
(a difference from Phallusia).

Ascidia is the most diverse genus of Ascidiidae
comprising more than 130 species. The genus is
especially diverse in tropics but many species in-
habit temperate and cold waters. The most detailed
descriptions of the northern members of the genus
were made mainly by old authors (Hartmeyer, 1903,
1924; Ambick, 1934, etc.) Millar (1966) in his key
to north European species listed eight species of As-
cidia, two of which, 4. callosa Stimpson 1852 and,
possibly, A. prunum Miiller, 1776 (as Ascidiopsis
nanaimoensis Huntsman, 1912), were reported in
the North Pacific. In Far Eastern Seas of Russia the
genus is represented by seven species: 4. beringia
sp.n., 4. callosa, A. kurila sp.n., A. vivipara sp.n., A.
zyogasima Tokioka, 1962, A. escabanae C. Monniot,
1998 and A. zara Oka, 1935.

KEY TO SPECIES OF ASCIDIA KNOWN FROM FAR
EASTERN SEAS OF Russia

1. Only primary gut loop present, gut forms widely
open C-shaped arc. Abyssal species ...................
..................................................... A. escabanae

— Gut makes two loops, primary and secondary...2

2. No intermediate papillae on longitudinal branchial

vessels, test papillated ...........ccccceeennee. A. zara
— Intermediate papillae present, at least in some parts
of branchial Sac..........ccceceovieiinniciiinicce 3

3. Ovary forms a compact lobulated mass located
completely in the gut loop. Larvae or eggs may
present in peribranchial cavity ... 4. vivipara sp.n.

— Ovary has numerous tubular branches spread over
the intestine. Larvae or eggs present or absent in
peribranchial Cavity .........coceevvevvenenenenencnnene 4

4. Longitudinal branchial vessels less than 22 (rarely
up to 25) on each side. Ovary branches over as-
cending and descending limbs of primary gutloop.
Larvae often present in peribranchial cavity .....
.......................................................... A. callosa

— Longitudinal branchial vessels more than 30.....5

S. Primary gut loop more or less transverse (its axis
passing through endostyle) .... 4. beringia sp.n.

— Primary gut loop vertical or curved dorsally .....6

6. Gut loop occupies more than 2/3 of the left side.
Ovary branches over ascending limb of primary
gutloop only. Less than 55 longitudinal branchial
vessels on each side. Larvae or eggs may present
in peribranchial cavity ............... A. kurila sp.n.

— Gut loop usually occupies less than a half of left
side. In most cases more than 55 longitudinal
vessels on each side. Larvae or eggs never present
in peribranchial cavity ................. A. zyogasima
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Fig. 22. Ascidia beringia sp.n. A — live specimen, paratype MIMB 47320; B — the same specimen with
test removed; C — holotype, photo taken by ROV Comanche 18, NSCMB FEB RAS, A.V. Zhirmunsky
National Scientific Center for Marine Biology; D — gut loop of holotype; E — gut loop of smaller paratype
MIMB 47321.

Puc. 22. Ascidia beringia sp.n. A — xwuBoii sx3emusip, naparun MIMB 47320; B — ToT e dK3eMILIp
6e3 Tynuku; C — ronorutn, poto ROV Comanche 18 NSCMB JIBO PAH, HanyionanbHbIi HayYHBII IICHTP
Mopckoit 6uonoruu uMm. A.B. XKupmyHckoro; D — meTns KHIIeYHHKa, TONOTHI; E — TeTs KUIIeYHnKa,
naparun MIMB 47321.

Ascidia beringia sp.n. MIMB 47321, same station, sample 7, 55.3693°N,

Figs 22, 23. 167.2670°E, 966 m, one specimen.
DESCRIPTION. The largest specimen (paratype
MATERIAL EXAMINED. Holotype MIMB MIMB 47320) is 14 cm in height and 7 cm wide, flat-
47319. RV Ak. Lavrentyev-82, Bering Sea, St.7, tened laterally, erect, attached to a dead glass sponge
17.06.2018, sample 2, 55.3688°N, 167.2662°E, 981 by a small area on the proximal end (Fig. 22A). Two
m. Paratypes: MIMB 47320, same station, sample remaining specimens are 12 cm (holotype) and 4.5
8, 55.3708°N, 167.2670°E, 895 m, one specimen; cm in height, the latter is strongly damaged. The
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Fig. 23. Ascidia beringia sp.n., holotype. A — holotype opened ventrally; B — dorsal area; C — branchial

sac; D — dorsal lamina.

Puc. 23. Ascidia beringia sp.n., holotype. A— BckpbiTue; B— nopcanbnas 06macts; C — xabepHblil MELIOK;

D — cninHHAS m1acTUHKA.

test is about 2—4 mm thick. In freshly collected live
specimens the superficial layer ofthe testhad a distinct
reddish-brown tint, but the colour is not obvious in
underwater photographs of live specimens (Fig. 22C).
Brown pigment faded considerably in preservative
and in the fixed specimens the test is nearly colourless
and translucent (similar to that of many other species
of the genus). The surface is finely wrinkled, almost
free from foreign particles except for a few small
bryozoan colonies growing on the test.

Thebody removed fromthe testhas a characteristic
rectangular shape (Fig. 22B), its wall is very thin and

transparent. The siphons are large, triangular, with
wide base; the branchial siphon terminal, the atrial is
in the middle of the dorsal line of the body. Circular
and radial siphonal muscles are well-developed and
crowded on both siphons. Muscle fibers are crowded
on the right side where they form dorsal and ventral
fields of numerous parallel transverse muscles which
intermingle and form a network in the middle of the
right side of the body wall. Most part of the left side
has no muscles (Fig. 23A).

About 30 spaced tentacles of several sizes are
on a high muscular velum. The prebranchial band
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consists of two blades running close to the tentacular
velum and to the branchial sac; dorsal V is not deep
but quite noticeable. The prebranchial area is smooth.
The dorsal tubercle is small and has V-shaped slit. The
neural gland is on the side of the neural ganglion; the
ganglion is located at distance of its own length from
the dorsal tubercle (Fig. 23B). The dorsal lamina con-
sists of two low thick blades in its anterior part (Fig.
23B) which then fuse and form high thin membrane
with toothed rim (Fig. 23D).

The branchial sac is flat, without plications.
The meshes are perfectly square with seven or eight
stigmata per mesh. Holotype has 73 longitudinal
vessels on the right and 64 on the left. Parastigmatic
vessels totally absent but intermediate papillae on the
longitudinal vessels are well-developed in all parts of
the branchial sac, they are slightly smaller than the
primary papillae (Fig. 23C).

The visceral mass occupies a small part of the
middle of the left side of the body. The stomach is
short, clearly demarcated from the intestine, with
well-formed longitudinal folds. The shape of the gut
loop is characteristic and similar in all three available
specimens (Fig. 22B, D, E). The primary loop is short,
narrow but open, transversely orientated so that its
axis passing through the middle of the ventral line of
the body. The secondary loop is pronounced, widely
open, with its distal part being perpendicular to the
ascending limb of the primary gut loop. Anal margin
smooth. The ovary is composed of thin branching
tubes issued from the oviduct. The oviduct forms an
open loop in the primary gut loop; ovarian tubes are
present in the gut loop and on the inner (facing to the
branchial sac) side of the intestine. Male follicles not
seen. Renal vesicles present in all specimens but most
abundant in the largest one (Fig. 22B), where they
hide the gut loop almost completely.

REMARKS. In most features, including overall
body shape, the structure of the branchial sac and diges-
tive tract, Ascidia beringia sp.n. closely resembles A.
clementea Ritter, 1907. The original description of 4.
clementeaisbased on eight specimens from California,
San Clemente and San Nicolas Island, 1145-1892
m (Ritter, 1907). C. Monniot & F. Monniot (1989)
described one specimen collected near Galapagos
Islands at 335 m depth and no other specimens of this
species are known. Ritter (1907: 33) stated that the
reproductive organs in his species are “situated in the
intestinal loop chiefly” and according to C. Monniot &
F. Monniot (1989: 24) “the ovary, a network of tubes
inside the intestinal loop, does not spread out onto the
intestine”. In contrast, in all three specimens described
here most part of ramified ovary is spread over the
intestine and cover both ascending and descending
limbs of the primary gut loop.

Ascidia callosa Stimpson, 1852
Fig. 24.

Ascidia callosa Stimpson, 1852: 228. Hartmeyer, 1924:
41. Arnbéck, 1934: 49. Van Name, 1945: 178. Millar, 1966:
5. Nishikawa, 1991: 56. Lambert, Sanamyan, 2001: 1772.
Sanamyan, 1998: 102. Sanamyan, Sanamyan, 2017: 302.

? Ascidia (Ascidiopsis) columbiana: Arnbdck 1934: 53.
NOT Ascidiopsis columbiana Huntsman, 1912a.

MATERIAL EXAMINED. RV 4k. Oparin-56,
St.7, Urup Island (Sea of Okhotsk side), 45°52.2'N,
149°37.0'E, 142 m, 28.06.2019, one specimen.
Shiaskotan Island, Krabovaya Bay, (~43°53.2'N,
146°49.1'E), intertidal zone, 31.08.1997, coll. A.
Tsurpalo, one specimen; Atlasova Island, 18 m,
22.07.1989, coll. A. Strelkov, one specimen.

DESCRIPTION. Available specimens are rela-
tively large, 3—5 c¢m in length, more or less oval but
the shape is rather irregular. The test is colourless
and translucent, gelatinous but rather firm, capable
to retain its shape when removed from the water,
not smooth (looks like to be crumpled), with some
epibionts (bryozoans and hydroids) on surface. The
siphons are short, the branchial one is terminal, the
atrial slightly displaced dorsally. Both siphons are
six-lobed, the lobes are very inconspicuous, smooth,
marked by a minute pigment spot.

The musculature is composed of circular and
short radial siphonal muscles and an irregular mesh
of numerous fine fibers on the right side. The tentacles
arise from a rather high muscular velum, 24 and
45 were counted in two specimens. Prepharyngeal
band consists of two lamellae, the anterior lamella is
high, the posterior is taller. The prepharyngeal zone
is smooth, its width is variable, in a specimen from
Urup Island it is significantly wider on the left than on
the right (Fig. 24A). Ribbed dorsal lamina has short
languets projecting from its free edge (Fig. 24C),
secondary serrations are present only in a specimen
from Shiaskotan Island.

The wall of the branchial sac is strongly plicate
(Fig. 24E). The number of stigmata per mesh is
variable, up to 15 or (possibly more) in the parts of
the branchial sac where the plications are especially
high. Intermediate papillae present in some parts of
the branchial sac (Fig. 24D, E). Internal branchial
longitudinal vessels are robust, 19-22 on the right
and 17-21 on the left.

The visceral mass occupies a significant (three
quarters or almost the whole) part of the left side.
The stomach is globular, with longitudinal folds (nine
are visible from the outside in a specimen from Urup
Island, Fig. 24B). The primary and the secondary gut
loops are long and straight. The anus has two lobes
with smooth margin, it opens slightly posterior to
the level of the pole of the first gut. The ovary forms
numerous tubular branches spread over ascending
and descending limbs of the primary gut loop. The
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Fig. 24. Ascidia callosa, specimen from Urup Island. A — opened specimen; B — the same specimen from
left side; C — dorsal lamina; D — branchial sac in transmitted light to show papillae on longitudinal vessels;

E — branchial sac in reflected light to show plications.

Puc. 24. Ascidia callosa, sx3emmsip ¢ o. Ypym. A — BckpbiTue; B — Bup ¢ neBoii croponsl; C — ciuHHAs
wiacTuHka; D — jxabepHbIi MEIIIOK B ITPOXO/IAIIEM CBETE, BU/IHBI MAMMILIBI HA MPOAOIBHBIX cocyaax; E —
*aOepHBII MEIIIOK B OTPa’KeHHOM CBETE, BUIHA MEJIKAsl CKJIa4aToOCTh CTCHKU.

oviduct follows the intestine and opens on the level of
the anus. Numerous eggs are present in all examined
specimens, the specimen from Urup Island had also
tailed larvae. Renal vesicles are profusely developed.

REMARKS. This species has a long and com-
plicated taxonomic history. Hartmeyer (1903), in
his monographic account on Arctic ascidians, syn-
onymized it, together with many other species, with
Ascidia prunum. Later, when he worked with ascid-
ians identified as 4. prunum from West Greenland,
he discovered that the material consists of two very
different species, one of which is true 4. prunum

while another species had much smaller number of
longitudinal branchial vessels (Hartmeyer, 1924).
He associated the latter species with A. callosa de-
scribed by Stimpson (1852) from Atlantic coast of
USA (Grand Manan, New Brunswick). Hartmeyer
(1924) examined numerous specimens from various
locations and published an extensive list of previous
records and synonyms referable to this species. As a
result, 4. callosa received a very wide distribution
including many locations in the Arctic seas, Atlantic
and North Pacific coasts of USA and Canada, Bering
Seaand even the coasts of Korea (as Phallusia koreana
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Fig. 25. Ascidia escabanae. A — specimen opened ventrally; B — branchial sac.
Puc. 25. Ascidia escabanae. A — BckpbiTHE; B — %)a0epHBIil MEIIIOK.

Traustedt, 1885 and P, suensonii Traustedt, 1885). An
extensive description of 4. callosa was published by
Huus (1930) who described tailed larva incubated in
the peribranchial cavity in this species. Since thattime
the species was distinguished by two main features:
a small number of the longitudinal branchial vessels
and viviparity. Nishikawa (1991) removed from the
synonymy of A. callosa two Korean species described
by Traustedt (1885). Lambert & Sanamyan (2001)
reinstated another species, 4. columbiana, previously

regarded as conspecific with 4. callosa. Very wide
range of distribution (even without Korean records)
suggests thatthere may be several species united under
the name of 4. callosa. In particular, I have doubt
whether the specimens from Pacific are correctly
attributed to 4. callosa although the existing descrip-
tions and available specimens provide insufficient
information to separate them. The specimens from
Pacific were originally described by Ritter (1901) as
A. adhaerens Ritter, 1901, this name may be applied
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to Pacific specimens if will be shown that they are
distinct from Atlantic 4. callosa. Type specimens of
A. callosa were reexamined by G. Lambert, whey
contained no larvae and were very disintegrated
(Lambert, Sanamyan 2001).

In NW Pacific 4. callosa is abundant around
Commander Islands and East Kamchatka (Sanamyan,
1998). Confirmed records also include north, middle
and south Kuril Islands (Sanamyan, Sanamyan, 2017;
present study).

Ascidia escabanae C. Monniot, 1998
Fig. 25.

Ascidia escabanae C. Monniot, 1998: 554. Sanamyan,
Sanamyan, 2007: 60.

Ascidia clementea: Sanamyan, Sanamyan, 1998: 212
(not Ritter, 1907: 32).

MATERIAL EXAMINED. RV Ak. Keldysh,
St. 2316, Bering Sea north off Commander Islands,
55°38'N, 167°23.04'E — 55°35.0'N, 167°24.4'E,
4294-4200 m, 5.08.1990, one specimen.

DESCRIPTION. Examined specimen was already
described indetails by Sanamyan & Sanamyan (2007),
here I provide only the main morphological characters
and photographic illustrations. The specimen is 3.5
cm high. The test with minute sparse conical papillae.
Body removed from the test is about 2 cm in height,
its wall is very thin and transparent. The musculature
consists of a network of thin fibers on the right side of
the body wall only. Ventrally muscle fibers arranged
transversely (perpendicular to the endostyle) and par-
allel to each other; similar band of parallel transverse
fibers crosses mid-dorsal line (Fig. 25A). About 25
branchial tentacles attached directly to the body wall
(no branchial velum). The prepharyngeal band runs
along the circular line and makes no dorsal V around
very small dorsal tubercle. The prepharyngeal zone is
smooth. Elongated ganglion is just behind the dorsal
tubercle. The margin of the dorsal lamina has minute
spaced indentations (see Sanamyan, Sanamyan, 2007,
fig. 3A). Thebranchial sac is very delicate, thin-walled
and flat, without plications (Fig. 25B). It has more
than 60 transverse vessels and about 50 thin internal
longitudinal vessels on each side supported by short
papillae. Minute intermediate papillac are present. The
gut forms small widely open simple arc, its proximal
limb, which includes the elongated stomach and a part
of the intestine, is shorter than the distal limb (Fig.
25A); it occupies a small part of the left side and lies
in the posterior half of the body. Gonads are poorly
developed; the ovary is represented by thin tubes
spread over the intestine; male follicles not seen. The
whole gut loop, with the exception of the distal end of
the rectum, is embedded in a mass of renal vesicles.

REMARKS. The original description of Ascidia
escabanaeisbased on four specimens from NE Pacific,
40°59.8'N, 127°31.1'W, 3230-3260 m (C. Monniot,

1998). Later, several specimens of this species were
collected at one station north off Commander Islands
in the Bering Sea. A part of this material was initially
identified as 4. clementea by Sanamyan & Sanamyan
(1998) but then redescribed as A. escabanae by Sana-
myan & Sanamyan (2007). The species is characterized
by its unique (for Ascidia species known from North
Pacific) shape of the gut loop forming a simple arc.
In all other 4scidia species from this region the gut
is more or less S-shaped, with well-marked primary
and secondary loops.

Ascidia kurila sp.n.
Figs 26, 27.

Ascidia prunum: Sanamyan, 1998: 103 (NOT Ascidia
prunum Miiller, 1776: 225).

MATERIAL EXAMINED. Holotype MIMB
47322: RV Ak. Oparin-56, St.69, Onekotan Island
(Seaof Okhotsk side),49°24.0'N, 154°16.1'E, 146147
m, 12.08.2019. Paratypes: MIMB 47323, St.1, Urup
Island (Pacific side), 45°45.7'N, 150°05.8'E, 257 m,
27.06.2019, one specimen; MIMB 47324, St.4, Urup
Island (Pacific side), 45°55.2'N, 150°15.8'E, 169—150
m, 27.06.2019, one specimen; MIMB 47325, St.69,
Onekotan Island (Sea of Okhotsk side), 49°24.0'N,
154°16.1'E, 146—-147 m, 12.08.2019, one specimen;
MIMB 47326, RV Lebed, St. 97, Paramushir Island,
49°1.7°N, 156°4.7'E, 156-165 m, 10.08.1954, one
specimen (reported as Ascidia prunum by Sanamyan,
1998).

DESCRIPTION. The largest specimen is 55 mm
long and 40 mm in width. The specimens are wide
ovalinoutline, flattened laterally, with rounded edges.
The test is colourless and transparent, gelatinous but
rather rigid. Minute inconspicuous papillae similar to
those described for 4. vivipara sp.n. are present on
the surface of the smaller specimens but become less
noticeable in the larger specimens. Larger papillae
are present on siphons. The apertures are on short
conical siphons, the branchial is terminal, the atrial
on some distance (one fourth of the body length)
from it. The branchial siphon has six or seven lobes,
the atrial five or six; the lobes are not prominent and
rather indistinct, with smooth (not serrated) margin,
each is marked by a yellow spot.

The body wall is not thin. The musculature is of 4.
callosa type with a dense network of thin and mostly
straight fibers on the right side some of which cross
mid-dorsal line and intersiphonal area and extend
on a short distance to the left side (Figs 26C, 27A).
Most specimens have about 30 tentacles except the
largest specimen from Paramushir Island which has
about 60 tentacles. The prepharyngeal zone is of
moderate width, smooth. The prepharyngeal band
is composed of high anterior membrane and thick
but low posterior one. The dorsal tubercle is small,
with V-shaped opening, the open interval directed
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Fig. 26. Ascidia kurila sp.n., paratype MIMB 47323. A — the test, B — left side of the body; C — opened

specimen.

Puc. 26. Ascidia kurila sp.n., maparun MIMB 47323. A— tynnka, B— neBast cropona tena; C — BCKpPBITHE.

anteriorly. The ganglion is on a short distance behind
the dorsal tubercle. The dorsal lamina is ribbed with
the tips of the ribs projecting from a free edge of
dorsal lamina as long languets. Secondary languets
and serration between the main languets are distinct
in some specimens (e.g. the large specimen from St.
1) but undiscernible in others (holotype lacks them).
The wall of the branchial sac has plications in most

specimens but more or less flat in the largest specimen
from Paramushir Island. The number of the longitu-
dinal branchial vessels increases with the size of the
specimen and varies from 32 to 54 on the right and
from 33 to 41 on the left. Intermediate papillae are
present, but, as usual in this group of Ascidia spp., not
everywhere (Fig. 27C). Generally, about ten stigmata
per mesh, but the number is variable.
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Fig. 27. Ascidia kurila sp.n., holotype. A— opened holotype; B — left side of the body; C — branchial sac.
Puc. 27. Ascidia kurila sp.n., ronotun. A — BckpbiTue; B — neBas cropona tena; C — sxabepHBI MEUIOK.

The visceral mass occupies about three quarters
of'the left side. The stomach is voluminous, globular
or slightly elongated, with wide pyloric end. Its wall
has longitudinal folds but in most specimens they are
hidden by male follicles and not possible to count,
nine are visible from the outer side in one specimen.
Pyloric part ofthe intestine (the whole ascending limb)
is slightly thicker than other parts of intestine. Primary
gut loop is narrow and closed, slightly bent dorsally.
The secondary loop is wider than primary, with open
space at the pole (Figs 26B, C; 27A, B). The anus has

two smooth lobes and opens slightly posterior to the
level of the pole of the first gut loop. The ovary has
numerous tubular branches visible from both, outer
(Fig. 26B) and inner (Figs 26C, 27A) sides. In all
examined specimens the branches of the ovary are
spread over the ascending limb of the primary gut loop
but not over the descending limb. Male follicles form
alayer over the whole stomach and ascending limb of
the primary loop. The spermduct and the oviduct run
together along the intestine and open near the anus.
Two specimens have numerous eggs incubated in
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Fig. 28. Ascidia vivipara sp.n., holotype. A — empty test (the body removed) to show overall shape; B —
minute papillae on the test surface; C — left side of the body; D — opened holotype.
Puc. 28. Ascidia vivipara sp.n., ronotun. A — mycTas TyHUKa; B — Hanuiuisl Ha TOBEPXHOCTH TYHHKH;

C — neBast ctopoHa Tena; D

BCKPBITHEC.

the peribranchial cavity, but no one had tailed larvae.
Renal vesicles present but not abundant.
REMARKS. 4scidia kurila sp.n. incubates eggs
(and, possibly, larvae?) in the peribranchial cavity and
in this feature resembles A. callosa and A. vivipara
sp.n. It clearly differs from 4. callosa by significantly
more numerous internal longitudinal branchial vessels
(less than 25 on one side in A. callosa and up to 54
in A. kurila sp.n.) The tubular branches of the ovary
in all examined specimens of A. kurila sp.n. were
spread over ascending limb of the primary gut loop
while in 4. callosa they cover both limbs, ascending
and descending (Fig. 24A and see also Sanamyan &
Sanamyan, (2017)and Lambert & Sanamyan,(2001)).
Ascidia vivipara sp.n. has less numerous longitudinal
vessels than 4. kurila sp.n., but the difference is less
prominentand insmaller specimens the ranges overlap.
However, 4. vivipara sp.n. differs from A. kurila sp.n.
(and from all other Ascidia species described in the
present paper) in its compact ovary located completely
within the gut loop and lacking tubular branches.

Ascidia kurila sp.n. was reported previously as 4.
prunum by Sanamyan (1998). Indeed, it resembles A.
prunum in the number of longitudinal branchial ves-
sels, the shape of the alimentary tract and, in lesser
degree, in the general shape of the body (the shape
of A. prunum is usually more regular). However, A4.
prunum does not incubate eggs or larvae. Hartmeyer
(1903) examined numerous specimens of 4. prunum
from northern localities and not mentioned the pres-
ence of incubated eggs in his specimens. In addition,
A. prunum has papillae in the prebranchial zone while
in A. kurila sp.n. the prebranchial zone is smooth.
Hartmeyer (1903: 286) considered the presence of
papillae as a characteristic and important feature of 4.
prunum and included it in the diagnosis of the species:
“Prdbranchialzone: mit Papillen.” Should be noted
that although Hartmeyer (1903) united A. prunum
and A. callosa in the list of references he provided,
his description of 4. prunum was based only on the
specimens really belonging to this species (see com-
ments in Hartmeyer, 1924). Ascidia nanaimoensis
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Fig. 29. Ascidia vivipara sp.n. A— paratype MIMB 47329; B — the same specimen opened ventrally, note

numerous larvae; C — branchial sac (holotype).

Puc. 29. Ascidia vivipara sp.n. A — naparun MIMB 47329; B — 10T e 9K3eMIUIsIp, BCKPBITHE, BUJTHEI
MHOTOYHCIICHHBIE TUUUHKH; C — aOepHBIil MEIIOK (TOJIOTHII).

(Huntsman, 1912) described from British Columbia
also resembles the present species in the number of
longitudinal vessels and the shape of gut loop and
gonad. Huntsman’s (1912a, b) descriptions are based
on three specimens, they had no larvae or eggs in the
peribranchial cavity and had papillae in the prebran-
chial zone. Hartmeyer (1924) and Van Name (1945)
synonymized this species with 4. prunum.

The species is currently known from Paramushir
and Onekotan Islands (north group of Kuril Islands)
and from Urup Island (south group of Kuril Islands)
(Sanamyan, 1998; present study).

Ascidia vivipara sp.n.
Figs. 28, 29.

MATERIAL EXAMINED. Holotype MIMB
47327: Ak. Oparin-56, St.8, Urup Island (Sea of Ok-

hotsk side),45°54.5'N, 149°42.6'E, 128 m, 28.06.2019.
Paratypes: MIMB 47328, St.7, Urup Island (Sea
of Okhotsk side), 45°52.2'N, 149°37.0'E, 142 m,
28.06.2019, four specimens; MIMB 47329, St.69,
Onekotan Island (Sea of Okhotsk side), 49°24.0'N,
154°16.1'E, 146—147 m, 12.08.2019, one specimen.

DESCRIPTION. The holotype is almost round in
outline, 25 mm in diameter, with round edges, flat-
tened laterally and attached by a left side to a tubular
sponge (Fig. 28A). Other specimens are smaller
(15-22 mm). The test is colourless and transparent,
gelatinous, rigid enough to retain its shape when
removed from fixative. Numerous small (about 0.2
mm) papillae are present on the test surface, they are
transparent and not visible when the specimen is in
the water (Fig. 28A), but become evident on the air
(Fig. 28B). On the test both apertures are sessile, the
branchial is closer to anterior margin of the body, the
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atrial on some distance from it on the upper (morpho-
logically left) surface of the test. On the mantle body
both siphons are short but well discernible (Fig. 28C).
The branchial siphon has seven and the atrial six not
prominent lobes, each is marked by a yellow spot.
Their margin is undulating but smooth (not serrated).
The muscles are as in A. callosa, there are the usual
circular and short radial siphonal muscles, the latter
are not arranged into noticeable bands, and a dense
network of muscle fibers covering the whole right side
of the body. The tentacles are of at least two sizes,
25-32 in examined specimens. The prepharyngeal
band is composed of two low and thick lamellae. The
dorsal V is inconspicuous. The prebranchial area (the
space between the prebranchial band and the ring of
the tentacles) is smooth and narrow, slightly wider on
the left than on the right side of the body. The dorsal
tubercle very small, with C-shaped opening, open
interval directed anteriorly. The dorsal laminais ribbed.
The tips of the ribs project from a free edge of dorsal
lamina as long languets, but no secondary languets
or serration between them are present. The branchial
sac is thick-walled, with well-developed plications.
The number of stigmata per mesh is variable even
within the same branchial sac and difficult to count
because of the presence of plications: the parts of the
branchial sac where the plications are high may have
more than 1015 stigmata per mesh, while other parts
may have only 4-5 stigmata per mesh. The number
of the internal longitudinal vessels in the holotype is
28|22 (right|left), the range of variation in all exam-
ined specimens is 28—33 on the left and 19-25 on the
right. Intermediate papillae present in some parts of
the branchial sac (Fig. 29C).

The visceral mass occupies most part of the left
side. The stomach in all specimens is hidden by
male follicles. It appears to be more or less oval or
cylindrical and has regular longitudinal folds, five and
eight folds are visible from the outer (left) side in two
specimens. The intestine is isodiametric, primary and
secondary loops are similar in shape and size, both
are straight, with parallel ascending and descending
limbs, deep, narrow and open (Figs 28C, D; 29A,
B). The anus has two smooth lobes; it opens slightly
posterior to the level of the pole of the first gut. The
ovary is located completely within the gut loop. Its
proximal third has short round side branches or lobes
which do not extent over the surface of the intestine.
Male follicles are rather large, they form a continu-
ous layer over the stomach and the proximal part of
the intestine, visible from outer and inner sides. The
oviduct and spermduct are very thick and follow
the posterior curve of the intestine (Figs 28C, 29A).
Numerous fully developed tailed larvae are present
in all examined specimens including the holotype.
Renal vesicles not found.

REMARKS. In the northern Ascidia species
tailed larvae and embryos in the peribranchial cavity

were known previously only for 4. callosa (see Huus
1930; Van Name, 1945; Millar, 1966) and the present
specimens were initially identified as this species. The
present specimens, however, have larger number of
internal longitudinal branchial vessels than usually
found in A4. callosa. According to Millar (1966: 55)
in A. callosa longitudinal branchial vessels “do not
exceed 30 on each side”. This number is probably
based on a key of northern Ascidia species published
by Hartmeyer (1924) and is an arbitrary selected
threshold separating A. callosa from A. prunum. In
the same paper Hartmeyer (1924: 47) published a
table where he listed examined specimens, no one
had more than 25 longitudinal vessels on the left and
23 on the right and many had fewer than 20. In the
numerous examined specimens from Kamchatka we
never found more than 20-22 vessels on one side (e.g.
20 on the right and 16 on the left in a large specimen
40 mm long without tunic, see Sanamyan, 1998: 103)
or more than 20 vessels per side (e.g. 14 and 17) in
the numerous specimens from British Columbia (see
Lambert & Sanamyan (2001)). Available specimens
of A. vivipara sp.n. are in general smaller but have
28-33 longitudinal vessels on the right side. The
ovary in A. vivipara sp.n. forms a compact lobed
mass located completely in the primary gut loop
whilein 4. callosa the ovary has tubular side branches
profusely developed and spread over the intestine.
Renal vesicles are usually profusely developed in A4.
callosa and sometimes hide completely the intestine
(Lambert, Sanamyan, 2001 were forced to use glycerol
to clear their specimens of A. callosa to trace gonads
and gonoducts because these organs were completely
hidden inamass of renal vesicles). In 4. vivipara sp.n.
I failed to find any traces of renal vesicles. Finally,
the test of 4. vivipara sp.n. is distinctly papillated,
while in A. callosa the test is usually (but probably
not always) more or less smooth.

The species is known only from Onekotan Island
(north group of Kuril Islands) and Urup Island (south
group of Kuril Islands).

Ascidia zara Oka, 1935
Figs 30, 31.

Ascidia zara Oka, 1935: 463. Tokioka, 1953a: 222;
1953b: 6. Nishikawa, 1991: 52 (and synonymy).

MATERIAL EXAMINED. Sea of Japan, Ussuri-
ysky Bay,~43°05.2'N, 131°58.717'E, 23.06.1997, 0ne
specimen found on the beach, coll. A. Chernyshev.

DESCRIPTION. The single available specimen,
18 mm in height and 11 mm in width, is attached to
thin stem of hydroid by a narrow part of its left side.
Itisroundish-oval in outline; the edges are round. The
test is gelatinous, colourless, translucent, very thick
and filled with numerous dichotomically branched
(not anastomosing) vessels. Small terminal branches
of these vessels stand more or less perpendicular to
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Fig. 30. Ascidia zara. A— papillated surface of the test; B— intact specimen; C — specimen opened ventrally.
Puc. 30. Ascidia zara. A — nanunibl Ha TOBEPXHOCTH TYHUKH; B — nenbiii sx3emiuisap; C — BCKpBITHE.

the outer surface of the test where they end within
small roundish test papillae 0.2-0.5 mm in diameter
and height (Fig. 30A, B). Both apertures are sessile
and small, poorly recognizable on preserved specimen
(Fig. 30B), the branchial one is terminal, the atrial
displaced along the dorsal side by about a third of
the length of the body.

Body removed from the test is 11 mm in length,
its wall is very thin and transparent. Muscles form
dense network on the right side but almost completely

absent on the left. About 30 larger and about the same
number smaller tentacles arise from the inner (facing
to the branchial sac) side of high muscular velum. The
prebranchial zone (the space between the branchial
velum and the prebranchial band) is densely papil-
lated. The prepharyngeal band consists of two blades
running along a circular line close to the branchial
velum and makes no V around the dorsal tubercle. The
latter is round, with C-shaped slit with open interval
directed anteriorly. Elongated ganglion is on a short
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Fig. 31. Ascidia zara, branchial sac.
Puc. 31. Ascidia zara, »xabepHBIii MEIIOK.

distance from the dorsal tubercle. A short anterior part
of the dorsal lamina consists of two low and thick
plain-edged blades, the whole remained part is a high
membrane with transverse branchial vessels running
as high ribs on its sides and forming long languets
on its edge (Fig. 31). The wall of the branchial sac is
flat, without noticeable plications. The number of the
longitudinal vessels is about 30 on the right and 20
on the left. Longitudinal and transverse vessels form
rectangular meshes with about four stigmata in each.
Large branchial papillae present on the intersections
of the longitudinal and transverse vessels (Fig. 31).
Neither parastigmatic vessels nor intermediate papil-
lae are present.

Visceral mass occupies a significant part (about
three quarters) of the left side. The stomach is volu-
minous, oval, occupies almost a half of ascending
limb of the gut loop. The primary loop is narrow and
closed, slightly bent dorsally so that its pole faces the
branchial siphon (Fig. 30C). The secondary loop short,
wide and open; the rectum is short, perpendicular to
the axis of the primary loop. Plain-edged anus opens
directly under the atrial opening posterior to the level
of'the pole of primary gutloop. The ovary is composed
of thick crowded branches located between ascend-
ing and descending parts of the primary loop of the
intestine and better developed on its inner (faced to
the branchial sac) side (Fig. 30C). The male follicles
form a continuous layer over the whole stomach,
including its inner (visible in Fig. 30C) and outer,
facing to the body wall, sides, hiding completely its
structure. Sparse male follicles present also on the
part of the intestine constituting the primary gut loop

and between the intestine and body wall. Thick male
and female ducts run along the distal portion of the
intestine and the rectum and open near the anus. Renal
vesicles not detected.

REMARKS. 4scidia zara is a distinctive species
recognized by its characteristic papillated test and the
absence of the intermediate branchial papillae. The
original description (Oka, 1935) is based on several
specimens from Hokkaido. The specimens described
by Oka (1935) were attached by the whole left side
forming a flat surface without rounding edges but in
all otherreported features are similar to described here
specimen. Many other specimens were subsequently
reported from the Pacific and Sea of Japan coats of
Japan (summarized by Nishikawa, 1991). The present
record from the Russian coasts of the Sea of Japan is
the first record in the Russian waters. It is certainly
not present inmore northern locations of Far East Seas
of Russia, ascidian fauna of which is explored much
better than the fauna of Russian coasts of Sea of Japan.

Ascidia zyogasima Tokioka, 1962
Figs 32, 33.

Ascidia zyogasima Tokioka, 1962: 134. Nishikawa,
1991: 51. Sanamyan, 1998: 104.

MATERIAL EXAMINED. AK 4k. Oparin-56,
St.64, north of the Sea of Okhotsk, Erineyaskaya
Bay, 57°00.4'N, 145°00.4'E, 238-237 m, 9.08.2019,
one specimen; St.66, north of the Sea of Okhotsk,
Erineyaskaya Bay, 56°30.7'N, 144°57.9'E, 293 m,
9.08.2019, one specimen. Ak. Oparin-14, Commander
Islands, st.3,54°12.0'N, 168°32.0'E, 328 m, 2.08.1991,



Northwestern Pacific ascidians. Part 2. Order Phlebobranchia 49

Fig. 32. Ascidia zyogasima, specimens from Sea of Okhotsk (A—E, St. 66; F, G, St. 64). A— opened speci-
men; B — branchial sac; C — external view; D — left side of the body, test removed; E — papillae on the
test; F — small intact specimen; G — the same specimen with test removed.

Puc. 32. Ascidia zyogasima, s3x3eMrutsipbl u3 Oxotckoro mopsi (A—E, Ct. 66; F, G, Ct. 64). A— BCKpbITHE;
B — xabepusrit Memok; C — BHemHuH Bug; D — neBas cropona Tena; E — manmuisl Ha TOBEpXHOCTH
TyHuky; F — Menkuii sx3eMiuisip; G — TOT jKe 3K3eMIUIp, JIeBasi CTOPOHA Teja.

one specimen and St. 6, 54°15.2'N, 168°41.6'E, 242
m, 2.08.1991, one specimen. North Kuril Islands,
49°12'N, 155°42'E —49°02'N, 155°28'E, 430-504 m,
t=3.4-3.5°C, 18.07.2012, one specimen.
DESCRIPTION. Specimens from northern part
of the Sea of Okhotsk (St. 64 and St. 66) have wide

oval body flattened laterally, 30 mm (St. 66, Fig. 32C)
and 10 mm (St. 64, Fig. 32F) in greatest diameter.
The test is translucent and courless, soft but capable
to retain its shape when removed from fixative, about
0.5 mm in thickness in larger specimen. The surface
covered with small wide conical papillae, 0.2-0.3
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Fig. 33. Ascidia zyogasima. A — specimens from Kuril Islands (KBPGI 5/1024); B — specimen from Com-
mander Islands (KBPGI 4/957); C, D — specimen from Commander Islands (KBPGI 3/956).

Puc. 33. Ascidia zyogasima. A — sx3emmuisp ¢ Kypunbsckux octposos (KBPGI 5/1024); B — sx3emmitsip ¢
Komannopckux ocrpoBos (KBPGI 4/957); C, D — sx3emmisip ¢ Komanmopckux octpoos (KBPGI 3/956).

mm in basal diameter and in height (Fig. 32E). The
papillae are slightly larger around the apertures and
on the siphonal lobes. Both apertures sessile, the
branchial orifice situated anteriorly and has seven
indistinct lobes, the atrial is on some distance down
along the dorsal line, it has six lobes.

Body removed from the test is 22 mm in greatest
diameter in larger specimen (Fig. 32D) and 8 mm in
smaller (Fig. 32G). Body wall very thin and transpar-
ent. Each lobe is marked by a small pigment spot.
On the branchial siphon the circular muscles do not
extend farther than the ring of the tentacles; around
the atrial aperture spaced concentric circular muscles
extend into the body wall, especially on the right side.
Radial siphonal muscles form loose bunches on the
siphonal lobes. Whole right side is covered with a net
of'thin spaced muscle fibrils; in the antero-ventral part
of the right side they are arranged more or less paral-
lel to each other and perpendicular to the endostyle

(Fig. 32A). Numerous thin crowded parallel muscles
originating on the siphons and in the intersiphonal area
extend on a short distance in antero-dorsal portion
of the left side; otherwise the left side of the body is
devoid of muscles.

I counted 46 tentacles in the larger specimen and
34 in the smaller. The prepharyngeal band consists of
two lamellae, the anterior one is high, the posterior is
low and wide. The dorsal Vis very small. The distance
between the prepharyngeal band and the ring of the
tentacles is small on the right and wide on the left
side. The prepharyngeal area appear to be smooth
(no papillae were detected). The dorsal tubercle is
small, with simple v-shaped opening, open interval
directed anteriorly. Elongated ganglion located on a
short distance posterior to the dorsal tubercle. The
dorsal lamina has small secondary serration between
the main languets. The branchial sac has 77|63
(right|left) longitudinal vessels in the larger specimen
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and 58|51 inthe smaller. Intermediate papillae present
but not everywhere. The tissue of the branchial sac
is perfectly flat (Fig. 32B) and the meshes are small,
1.5-3 stigmata in each.

The visceral mass is almost round in outline, oc-
cupies about third of the left side of the body. Small
globular stomach clearly demarcated from the intes-
tine and has about nine longitudinal folds on its left
side (visible thought the body wall). The intestine is
isodiametric. Long narrow primary loop strongly bent
dorsally and almost touches the rectum. The secondary
loop is wide and closed, circular, with its pole com-
ing in contact with the stomach. Renal vesicles are
present but few, transparent and inconspicuous. The
anus has two smooth lobes; it opens at the level of
the pole of the first gut loop or slightly anterior to it.
The gonads are poorly developed in both specimens
and no larvae or eggs were present in the atrial cavity.

A specimen from North Kuril Islands (Fig. 33A) is
similar to above described specimens, but papillae on
the test poorly discernible and body muscles slightly
better developed. The specimen is 35 mm in greatest
diameter (25 mm for body removed from the test)
and has 60 branchial tentacles and 64|52 longitudinal
branchial vessels. The shape of the gut loop is as in
described above specimens, but stomach folds are
obscured by better developed renal vesicles. It dif-
fers in the structure of the branchial sac which has, at
least in some parts, fine plications, and the number of
stigmata per mesh is somewhat larger (up to eight).

In addition, the specimens from Commander
Islands reported previously by Sanamyan (1998) as
Ascidia zyogasima (Fig. 33B-D) were reexamined.
They have very soft test, it cannot retain its shape
when removed from the fixative, the papillae on the
test are not discernible and the apertures are on short
siphons situated anteriorly (Fig. 33C). The shape of
the gut loop slightly differs in two examined speci-
mens (Fig. 33B and D) but in general resembles that
of the specimens from Sea of Okhotsk, although the
visceral mass is somewhat smaller. One specimen,
30 mm without the test, has 49 tentacles and 71|53
longitudinal vessels, another, 35 mm without the test,
has 45 tentacles and 66|57 longitudinal vessels. The
branchial sac is perfectly flat, up to six stigmata per
field. Other features as described by Sanamyan (1998).

REMARKS. Itis hard to decide whether the speci-
mens from Commander Islands (Fig. 33B-D), reported
previously by Sanamyan (1998), are conspecific with
the specimens from Sea of Okhotsk and Kuril Islands
(Fig. 32 and 33A) described above. The main differ-
ences are the consistency of the test, significantly softer
in the former specimens and slightly more compact
visceral mass, but other features are comparable and
I prefer to treat all these specimens as conspecific.

The shape of the gut loop, especially in specimens
from the Sea of Okhotsk (Fig. 32A, D, G) with their
almost round secondary loop, strongly resembles the

gutloop of Ascidia dijmphniana (Traustedt, 1886) (e.g.
see Van Name 1945, Fig. 91). Ascidia dijmphniana
is a rarely encountered Arctic species, it has not been
reported from North Pacific althoughitoccurrence here
is possible. In the key to of northern Ascidia species
Hartmeyer (1924) distinguishes this species by the
presence of 70-100 longitudinal branchial vessels
on each side, and in the text he reported more than
100 vessels on the right and more than 80 on the left
for a specimen 26 mm long without the test. Huus
(1929) reported about 80 longitudinal vessels on the
right and 77 on the left, but his specimens were larger
(65 and 45 mm with the test). These numbers are
slightly higher than we found in Pacific specimens.
The taxonomic significance of this slight difference
cannot be evaluated on available limited number of
published records and a few known specimens from
Arctic and Pacific.

Tokioka (1962) reported 68 longitudinal branchial
vessels for the type specimen of 4. zyogasima (23 mm
with the test). The number of the vessels on the left is
notreported but they should be less numerous there (as
is common in this group of Ascidia spp.) This number
better fits a range of variations seen in the present
specimens. The secondary gut loop in 4. zyogasima,
as figured by Tokioka (1962, Fig. 35), resembles the
gutloop of some specimens from Commander [slands
(Fig. 33D and see also Sanamyan (1998, fig. 2)) but
the primary loop not so strongly bent dorsally and the
secondary loop is more elongated (less round) than
in the specimens from the Sea of Okhotsk. Thus, the
features of the present specimens are in some degree
intermediate between the features reported for 4. zyo-
gasimaand 4. dijmphniana. Tokioka (1962:280) never
provided a detailed comparison of his A. zyogasima
with other species, he said only that it “is characterized
most remarkably by the existence of so many inner
longitudinal vessels for such a small body size”. This
feature is characteristic for A. dijmphniana too. It is
possible that these two species are conspecific, but in
the present paper we refrain from synonymizing them
and prefer to identify our specimens as 4. zyogasima
because the differences seen in the shape of the gut
loop seem to be less important than the differences
in the number of longitudinal vessels, and because A4.
dijmphniana has not been reported previously from
Pacific. If the present material is correctly identified
as A. zyogasima, this species may be widely distrib-
uted in the North West Pacific at the depths of several
hundred meters.

Family Perophoridae Giard, 1872

The family comprises phlebobranch ascidians
forming colonies usually composed of separate
zooids joined by stolons or, rarely, zooids embedded
in common test. Zooids have flat branchial sac with
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2mm

Fig. 34. Perophora japonica. A — zooid; B — colony. After Sanamyan, 1998)
Puc. 34. Perophora japonica. A — 30oux; B — xononns. [To Sanamyan, 1998.

straight vertical stigmata arranged in several (usually
few) transverse rows; gut loop on left side; gonads in
gutloop. In general, zooids of Perophoridae resemble
small species of the genus Ascidia and molecular data
confirm their relationship.

The family contains two genera, Perophora
Wiegmann, 1835 and Ecteinascidia Herdman, 1880
comprising mostly tropical and warm-water species.
The genera differ by the size of zooids (smaller and
with fewer rows of stigmata in Perophora), shape
and size of testis follicles (larger in Perophora) and
shape of the gut (longer rectum in Ecteinascidia). In
Far Eastern Seas of Russia only members of the genus
Perophora are recorded.

Genus Perophora Wiegmann, 1835

Type species: Perophora listeri Forbes et Hanley,
1848 by subsequent monotypy (Article 67.2.2).

Perophorais characterized by small zooids which
usually have four or five, but rarely up to eight (in
P. multistigmata Kott, 1952) rows of stigmata, large
testis (a difference from Ecteinascidia) and the rectum
shorter than the primary gut loop.

Two species were formally reported from Far
Eastern Seas of Russia, Perophora annectens Ritter,
1893 and P. japonica Oka, 1927, both from the Sea
of Japan, but only one, P. japonica, probably really
occurs there.

Perophora japonica Oka, 1927
Fig. 34.

Perophora japonica Oka, 1927: 558. Nishikawa, 1991:
33. Sanamyan, 1998: 105.
? Perophora annectens: Redikorzev, 1941: 204.

MATERIAL EXAMINED. None.

REMARKS. Single 2 ¢m long colony reported
by Sanamyan (1998) from Peter the Great Bay (Sea
of Japan) was composed by 12 zooids connected by
stolons. The largest zooid was 5 mm in length. Zooids
had four rows of about 27-30 stigmata per row and
nine incomplete longitudinal vessels on each side of
the branchial sac. Unfortunately, this material has dried
out and cannot be reexamined but its assignment to
Perophora japonica seems correct.

Redikorzev (1941) reported P. annectens Ritter,
1893 from the same locality (Peter the Great Bay)
and also from adjacent Possjet Bay. He stated that
his specimens more closely resemble description
of P. japonica but he treated it as a junior synonym
of P. annectens. Zooids of Redikorzev’s specimens
were 3 mm in diameter (more than two times larger
than in the original description of P. annectens) and
had up to 32 stigmata in each row while up to 18
indicated by Ritter (1893) for P. annectens. However,
Redikorzev (1941) says that zooids in his colonies
were in various degree immersed into the common
test (a feature characteristic for P. annectens but not
for P. japonica), but he noted that they were never
fully immersed into the common test and in one
colony were fully separated from each other (as in P,
Japonica).Originally P. annectens was described from
California (Monterey Bay) and although subsequently
it was reported from more northern locations, there
is some doubt in their identification. For instance,
Huntsman’s (1912a, b) specimens identified as P. an-
nectens from British Columbia formed “typical social
colonies and in no case were imbedded in a common
test”. Nishikawa (1991) examined many colonies
from various locations, including the paratype of P.
annectens (which had very small, 1.5 mm long zooids
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completely embedded in the common test) and come
to a conclusion that Redikorzev’s (1941) material is
probably P. annectens. Unfortunately, I was not able
toreexamine Redikorzev’s specimens but the informa-
tion he provided about the structure of the colonies is
too superficial and I prefer not to state the presence of
Californian P. annectens in Far Eastern Seas of Russia
on the basis of his description. On the other hand, the
size of zooids and the number of stigmata are as in
P, japonica so Redikorzev’s record is included here
under the question in a synonymic list of P, japonica.

Summary on nomenclatural and taxo-
nomic changes

The following nomenclatural and taxonomic
changes have been made in the present work:

1) Genera Corelloides and Corynascidia are
synonymized with Corella.

2) Authorship of generic name Corella must be
ascribed to Hancock (1870) butnotto Alder et Hancock
as currently almost universally accepted.

3) Authorship of family name Ascidiidae belongs
to Rafinesque (1815) but not to various works of
Herdman or Adams et Adams to whom this family is
ascribed in different sources.

4) Authorship of the family name Salpidae also
belongs to Rafinesque (1815) but not to Lahille, as
currently accepted.

5) Ascidia gelatinosa Linnaeus, 1767 designated
in the present work as type species of Ascidia.

6) Ascidia gelatinosa Linnaeus, 1767 is formally
synonymized here with Ascidia mentula Miiller, 1776.
Its precedence over A. mentula is suppressed by ap-
plying Article 23.9.
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