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ABSTRACT. The genus Retifusus was revised on the
basis of conchological characters, radular morphology,
foregut and stomach anatomy. Ten previously described
and one new species are recognized as valid: R. jes-
soensis (Schrenck, 1863 in 1862-63), R. virens (Dall,
1877), R. olivaceus (Bartsch, 1929), R. laticingulatus
(Golikov et Gulbin, 1977), R. roseus (Dall, 1877), R.
parvus (Tiba, 1981), R. attenuatus (Golikov et Gulbin,
1977), R. similis (Golikov et Gulbin, 1977), R. iturupus
(Golikov et Sirenko, 1998), R. latericeus (Mdller, 1842),
and R. latiplicatus sp. nov. Chrysodomus brunneus
Dall, 1877 was synonymized with R. jessoensis; Bela
yanamii Yokoyama, 1926 — with R. virens; Plicifusus
saginatus Tiba, 1980 and Retifusus semiplicatus Golik-
ov in Golikov et Scarlato, 1985 —with R. parvus.

The taxonomy of the subfamily Colinae is in the
state of flux, mostly due to high conchological
variability of included species. Vast majority of spe-
cies from North Pacific in the XIX and first half of
the XX centuries have been described purely on
conchological grounds, rarely the morphology of
operculum was taken into account, even more rare-
ly the radular characters. The situation is worsened
by the rarity of many species and declining of
collecting activities. As a result, although large
amount of material was accumulated in the Russian
museums and research institutes, it was collected
long before the “molecular revolution”, and it is not
feasible that any significant material will be available
for molecular phylogenetic studies in near future.
Nevertheless there is strong need of reliable tool for
species identification as well as the “working” clas-
sification of the subfamily. In the current situation
the use of anatomical and morphological characters
remain the only applicable (although with reserva-
tions) approach to the alpha-taxonomy of many
gastropod groups.

Among North Pacific Buccinidae there is a large
number of small to medium-sized species with pro-
nounced axial sculpture. They were attributed to
one of the three genera — Retifusus, Mohnia and
Retimohnia, although there is still no consensus on

the generic position and validity of many species,
that were often transferred from one genus to
another by different authors and usually without
sufficient arguments [Tiba, Kosuge, 1992; McLean,
1995; Higo et al., 1999; Okutani, 2000; Kantor,
Sysoev, 2006; Kosyan, Kantor, 2009; Kantor, 2009;
Hasegawa, 2009].

One of the taxa with complicated taxonomic
history is Retifusus, proposed by W.H. Dall [1916,
1918] without any diagnosis or comments as a
subgenus of Plicifusus. Originally it included three
sections: Latifusus (type species Chrysodomus gri-
seus Dall, 1889), Microfusus (type species Chrysod-
omus acutispiratus Sowerby, 1913, now accepted
as Nassaria acutispirata) and Helicofusus (type
species Plicifusus laticordatus Dall, 1907). Besides
type species Tritonium (Fusus) jessoense Schrenck,
1863, Dall later [1921, 1925] attributed to Retifusus
five species: Plicifusus (Retifusus) oceanodromae
Dall, 1919, Plicifusus (Retifusus) incisus Dall, 1919,
Plicifusus (Retifusus) scissuratus Dall, 1918, Chry-
sodomus brunneus Dall, 1877 (within the section
Microfusus) and Chrysodomus virens Dall, 1877.
Subsequent authors considered Retifusus either as a
full genus [Golikov et al., 2001; Kantor, Sysoev,
2005, 2006] or subgenus of Plicifusus [Higo et al.,
1999; Okutani, 2000]. Chrysodomus brunneus, Chry-
sodomus virens and Mohnia okhotskana were placed
in Mohnia by Tiba and Kosuge [1992] based on
operculum with somewhat subspiral nucleus. Para-
retifusus tenuis (Okutani, 1966) was attributed to
Retifusus by Kantor and Sysoev [2005, 2006]. Be-
sides the above mentioned, five more species were
included into Retifusus by Kosyan and Kantor [2009]:
Mohnia frielei Dall, 1891, Mohnia similis Golikov
et Gulbin, 1977, Mohnia iturupa Golikov et Siren-
ko, 1998, Mohnia attenuata Golikov et Gulbin,
1977, Chrysodomus roseus, Dall, 1877.

The revision of the entire genus has never been
conducted before, anatomical and radular features
of majority of the species remained unknown. The
purpose of this paper is to fill this gap by newly
obtained conchological, anatomical and radulae data
and critically reevaluate the scope of the genus.
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Material and methods

The examined material is stored in the collec-
tions of Russian Institutions (ZIN, 10, ZMMU).
The radulae were extracted by gross dissection,
cleaned using diluted bleach (NaOCl), air-dried,
coated with gold and examined with a Tescan
TS5130MM Scanning Electron Microscope (IPEE
RAS).

Abbreviations of the depositories and con-
ventions: BNHM — the Natural History Museum,
London, UK; FV — fishery vessel; IMT — Institute
of Malacology of Tokyo, Japan; 10 — P.P. Shirshov
Institute of Oceanology of RAS, Moscow, Russia;
RV — research vessel; UKM — Rikuzentakata City
Museum, Rikuzentakata, Iwate, Japan; UMUT —
University Museum of the University of Tokyo;
USNM - the Natural History Museum, Smithsonian
Institution, Washington, DC, USA; ZIN — Zoologi-
cal Institute of Russian Academy of Sciences, Saint-
Petersburg, Russia; ZMMU — Zoological Museum
of Moscow State university, Moscow, Russia;
ZMUC — Zoological Museum, University of Copen-
hagen, Denmark.

Abbreviations on the figures: adg, opening of
anterior duct of digestive gland; AL, aperture length;
ao, anterior aorta; aoe, anterior oesophagus; bm,
buccal mass; cg, capsule gland; cm, columellar
muscle; ct, ctenidium,; dg, digestive gland; dgl, duct
of gland of Leiblein; eye, eye; fo, female orifice; ft,
foot; gl, gland of Leiblein; H, height of the shell, h,
height of the last whorl; hd, head; hg, hypobranchi-
al gland; int, intestine; kd, kidney; Ifl, longitudinal
fold on inner stomach wall; mrr, medial retractor of
radula; n, nerves; nr, nerve ring; oeo, oesophageal
opening; odn, odontophore nerves; odr, odonto-
phore retractors; op, operculum; os, osphradium;
P, penis; pdg, opening of posterior duct of digestive
gland; pma, posterior mixing area; poe, posterior
oesophagus; pr, proboscis; prp, propodium; prpg,
propodial groove; prr, proboscis retractors; pw,
proboscis wall; r, radula; rd, rhynchodacum; re,
rectum; s, siphon; sd, salivary duct; sg, salivary
gland; sp, seminal papilla; so, seminal opening; ss,
salivary pouches; st, stomach; va, vagina; vl, valve
of Leiblein.

Systematics

Order Neogastropoda Wenz, 1938
Family Buccinidae Rafinesque, 1815
Subfamily Colinae Gray, 1857

Genus Retifusus Dall, 1916
Plicifusus (Retifusus) Dall, 1916: 8.

Type species — Tritonium jessoense Schrenck,
1867, by original designation.

Diagnosis. Shell rather small comparing to oth-
er genera of Colinae, from 8 to 36 mm in height,
broad or elongated-fusiform, with moderately or
quickly increasing whorls’ diameter; last whorl com-
prises about 0.75 of shell height, with moderately
long, straight or slightly curved to left siphonal
canal. Aperture moderately high, about 0.5 of shell
height; outer lip evenly arcuate. Operculum oval
with terminal nucleus, strongly dislodged leftward.
Axial sculpture represented by prominent varying in
number orthocline axial ribs, becoming obsolete on
lower part of shell base, up to 15 on penultimate
whorl; in R. roseus axial sculpture absent, in R.
attenuatus present only on upper whorls. Spiral
sculpture represented by multiple cords (from 5 in
R. laticingulatus to 10 in R. jessoensis), sometimes
secondary striae present (R. virens).

Rachidian teeth of radula with 5-6 (R. jessoensis
and R. laticingulatus), 3-4 (R. olivaceus and R.
virens) or 3 (R. roseus, R. attenuatus, R. similis, R.
iturupus, and R. latiplicatus sp.nov.) sharp cusps
on the rounded posterior edge of basal plate; length
of cusps diminishes from center to periphery of the
plate; seldom the cusps are of equal length. Lateral
teeth normally have three nearly equal in length
cusps, but this number may increase up to 5 in R.
jessoensis and R. laticingulatus. The width of radu-
la relatively to aperture length diminishes with age.
Salivary glands of R. jessoensis, R. olivaceus, R.
virens and R. laticingulatus are small, not fused,
with rather thick and weakly twisted salivary ducts.
Salivary glands of the rest of included species are
large, about two thirds of proboscis length, with
very thick, not twisted salivary ducts, forming sali-
vary pouches in some species (R. parvus, R. ro-
seus, R. latericeus and R. latiplicatus sp. nov.)
Stomach comparing to proboscis large, with small
posterior mixing area. Penis of R. jessoensis and R.
olivaceus with small and thin narrowing to the tip
seminal papilla, while that of R. parvus, R. roseus,
R. atiplicatus sp. nov. and R. attenuatus — with
large conical papilla, situated on upper lateral side of
penis, with seminal opening surrounded by tiny
papillae, not visible with naked eye.

From Neptunea Roding, 1798, Colus Roding,
1798, Aulacofusus Dall, 1918, Latisipho Dall, 1916
the genus Retifusus differs by smaller size and
presence of defined axial ribs; from Plicifusus Dall,
1902 — by smaller sizes and radula with similar in
length cusps of lateral teeth; from Pararetifusus
Kosuge, 1967, Fusipagoda Habe and Ito, 1965, and
Mohnia Friele, 1879 — by presence of axial ribs and
operculum with terminal nucleus. From most simi-
lar genus Retimohnia McLean, 1995 species of
Retifusus differ by lateral teeth of radula, which
have unequally sized cusps in Retimohnia, and oper-
culum with terminal nucleus, versus subspiral nu-
cleus in the latter genus.
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Remarks. As accepted here, Refifusus is rather
heterogeneous, somewhat loosely defined genus
broadly distributed in North Pacific and Arctic
Oceans. While the type species, R. jessoensis as
well as R. laticingulatus possess rather characteris-
tic radulae with multicuspid rachidians, there are
species with only three cusps on the rachidian.
Several species — R. parvus, R. roseus, R. lateri-
ceus, R. atiplicatus sp. nov., R. attenuatus, R.
iturupus and R. similis differ from the rest of
Retifusus species in having penis with large papilla
and lateral radular teeth with shorter and thicker
cusps. R. parvus, R. roseus, R. latericeus, and R.
atiplicatus sp. nov., in their turn, are distinct in
possessing salivary pouches of salivary ducts. Thus,
it is not impossible, that currently accepted scope
of Retifusus include several phylogenetic groups,
although at the current state we are not able to
prove it confidently.

Retifusus jessoensis Schrenck
(Schrenck, 1863 in 1862-63)
(Figs. 1, 2A-E, 3-5, 6A-C, 7)

Tritonium (Fusus) jessoense Schrenck, 1863 in 1862-1863:
513.— Schrenck, 1867: 426, t. 17, figs. 8-10.

Fusus (Sipho?) manchuricus E. A. Smith, 1875: 422.

Chrysodomus brunneus Dall, 1877: 1, syn. nov.

Sipho brunneus — Tryon, 1881: 130, pl. 53, fig. 343.

Sipho jessoensis — Tryon, 1881: 131, pl. 53, fig. 345-346.

Tritonofusus (Plicifusus) brunneus — Dall, 1902: 525, pl. 34,
fig. 1.

Plicifusus (Microfusus) brunneus — Dall, 1921: 93. — Abbott,
1974: 216.

Retifusus brunneus — Golikov, Gulbin, 1977: 187. — Kantor,
Sysoev, 2005: 138. — Kantor, Sysoev, 2006: 199, pl. 101
K.

Mohnia brunneus — Tiba, Kosuge, 1992: 3-5.

Plicifusus (Retifusus) brunneus — Higo et al., 1999: 230.

Plicifusus (Retifusus) jessoensis — Higo et al., 1999: 230.

Mohnia (Retimohnia) yanamii — Okutani et al., 2000: 463, pl.
230, fig. 46 (non Yokoyama, 1926).

Retifusus jessoensis — Kantor, Sysoev, 2005: 138. — Kantor,
Sysoev, 2006: 199, pl. 101 G. — Sirenko et al., 2013: 162.

Mohnia yanamii — Kantor, Sysoev, 2005: 133. — Kantor, Sy-
soev, 2006: 188, pl. 93 C (non Yokoyama, 1926).

Retifusus yanamii — Sirenko et al.,2013: 162 (non Yokoyama,
1926).

Types: syntypes of Tritonium (Fusus) jessoensis
— not traced; four syntypes of Fusus (Sipho?) man-
churicus — BNHM 1873.8.6.23; syntypes of Chry-
sodomus brunneus — USNM 108984, 635708.

Type localities: Tritonium (Fusus) jessoensis —
Hakodate, Hokkaido, Japan; Fusus (Sipho?) man-
churicus — eastern Honshu, 42°58’N, 145°24’E, 88
m, sand and mud; Chrysodomus brunneus — Etolin
cape, Nunivak Island, Bering Sea, 15 m..

Material examined: 10 lots (36 specimens). ZIN 34121/
16, Sea of Japan, Peter the Great Bay(?), coll. Derugin, 1926

(spm. no. 1 dissected). ZIN uncataloged, RV Toporok, sta.
149, 47°00°N, 143°40°E, south-east Sakhalin, transect from

Siraura, 103 m, 1.10.1949 (3 spms, nos. 2-4 dissected). ZIN
uncataloged, RV Poseidon, Sakhalin, Pogranichnoye village,
transect 2, sta. 14, 78 m, 03.07.1978 (14 spms., no. 5 dissect-
ed). ZIN uncataloged, RV Toporok, southern Sakhalin, Tatar
Strait, sta. 46, transect from Tomarioru, 61-89 m. 26.08.1949
(no. 6 dissected). ZIN 32450/15, RV Toporok, Kurile-Sakha-
lin expedition, sta. 120, transect Shikotan — Kunashir, 63 m,
sand, 22.09.1949 (12 spms., no. 7 dissected). ZIN 58415,
north Kurile Islands, RV Gidrolog, sta. 16, 100 m, sand with
pebble, 14.10.1952 (no. 8 dissected). IO, northern Okhotsk
Sea, RV Vityaz, sta. 56, 57°12.5°N, 152°23.0’E, 397 m (no. 9
dissected). 10, eastern Kamchatka, RV Vityaz, sta. 1347,
53°1°N, 160°9’E, 152 m, 20.05.1952 (spm. no. 10 dissect-
ed). 10, southern Kamchatka, RV Vityaz, sta. 1331, 51°50°N,
158°13’E, 83 m, 16.05.1952 (spm. no. 11 dissected). 10,
north-western Bering Sea, RV Vityaz, sta. 1541, 62°6°N,
179°28’E, 110 m 18.06.1952 (spm. no. 12 dissected).

Description. Shell from 18 to 35 mm in height
(Table 1), broad to elongate fusiform, solid, with
well defined, medium long, slightly curved left-
wards siphonal canal (Fig. 1, 2 A-E). Periostracum
from light beige to dark brown in color; shell under
periostracum white. Spiral sculpture represented by
distinct spiral cords, about 10 on penultimate whorl.
Spiral cords often covered by secondary spiral
striae. Axial sculpture consists of well visible incre-
mental lines and from straight to S-shaped axial ribs
(10-15 on penultimate whorl).

Soft body. Mantle spans one whorl, kidney —
0.25, the remaining whorls occupied by digestive
gland and gonad (Fig. 3A). Head wide and short,
with broadly spaced short and thick contracted
tentacles (Fig. 3E). Large brown eyes situated on
small lobes in basal part of tentacles. Foot folded
transversely, with deep propodial groove, isolating
rather wide propodium. Operculum oval with ter-
minal nucleus dislodged leftward. Penis situated on
the right of head (Fig. 3E). It is elongated, tapering
towards end; small seminal papilla, represented by
thin elongated cone, situated in small deepening on
its top. Capsule gland (Fig. 3B, ¢g) large, compris-
ing about half mantle length, with ventrally situated
vagina and large slit-like female orifice (Fig. 3B, fo).
Mantle length slightly exceeds width, siphon long
(Fig. 3B). Osphradium crescent-curved, occupies
less than half mantle length and % of its width.
Ctenidium is % of width and % length of mantle.
Hypobranchial gland represented by low transverse
folds, covered with particles of mucus and silt.
Rectum spans half mantle length.

Digestive system. Proboscis straight within
rhynchodaeum. Mouth opening surrounded by three
inflated lips. Paired proboscis retractors detach from
both sides of rhynchodaeum in its anterior part
(Fig. 3 D,F, prr). Buccal mass occupies whole
length of proboscis. Multiple muscular bands of
odontophore reractors come out of buccal mass
base and attach to proboscis walls (Fig. 3C, odr).
Well noticeable medial retractor of radula starts
from posterior part of radular sac (Fig. 3C, mrr).
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FIG. 1. Shells of Retifusus jessoensis. A — syntype of Sipho manchuricus: eastern Honshu, 42°58°N, 145°24’E, 88 m. B—no. 1,
Sea of Japan, Peter the Great Bay(?) (radula on Fig. 4A). C-E — south-east Sakhalin, transect from Siraura, 103 m, C —no. 2,
radula on Fig. 4B; D —no. 3, radula on Fig. 4C; E —no. 4 (radula on Fig. 4E-F). F —no. 5: Sakhalin, Pogranichnoye village, 78
m (radula on Fig. 4D). G —no. 6: Kurile Islands, transect from Tomarioru, 61-89 m (radula on Fig. 5A). H-I: Southern Kurile
Islands, transect Shikotan — Kunashir, 63 m, H - no. 7, radula on Fig. 5C-D, anatomy on Fig. 3; I —no radula, anatomy on Fig.
3). K—no. 8: North Kurile Islands, 100 m (radula on Fig. 5B, anatomy on Fig. 3). Scale bar 10 mm.

PUC. 1. PakoBuHbI Retifusus jessoensis. A — cuntun Sipho manchuricus, BocTo4HbIi X0HCI0, 42°58°N, 145°24°E, 88 M. B — Ne
1: Anonckoe mope, 3anus [lerpa Benukoro(?) (pamyna Ha Puc. 4A). C-E: 1oro-soctounsiit Caxanus, paszpes ot Cupaypa, 103
M, C — Ne 2 (panyna Ha Puc. 4B), D — Ne 3 (pamyna Ha Puc. 4C), E — Ne 4 (panymna Ha Puc. 4E-F). F — Ne 5: Caxanumn, noc.
[Torpannynoe, 78 M (pagyna Ha Puc. 4D). G — Ne 6: Kypunbckue octpoBa, paspes ot Tomapu, 61-89 M (paayna Ha Puc. 5A).
H-I: ¥O:xubie Kypunbsckue octposa, paspes lllukoran — Kynamup, 63 M, H— Ne7, panyna na Puc. 5C-D, anaromust Ha Puc.
3A, C-H; I - anaromus Ha Puc. 3. K — Ne 8: Ceepnslie Kypunbsckue octpoBa, 100 M (pagyna Ha Puc. 5B, pagyna va Puc. 3).

MacmtaGHsIi oTpe3ok 10 M.
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FIG. 2. Shells of Retifusus: A — R. jessoensis no. 9: northern Okhotsk Sea, 57°12.5°N, 152°23.0°E, 397 m (radula on Fig. 5E). B —
holotype of Chrysodomus brunneus, Etolin cape, Nunivak Island, Bering Sea, 15 m. C — R. jessoensis no. 10: eastern
Kamchatka, 53°1°N, 160°9°E, 152 m (radula on Fig. SF). D — R. jessoensis no. 11: southern Kamchatka, 51°50°N, 158°13’E,
83 m (radula on Fig. 6A-B). E—R. jessoensis no. 12: north-western Bering Sea, 62°6°N, 179°28’E, 110 m (radula on Fig. 6C).
F — holotype of R. laticingulatus: Shikotan, Kurile Islands, 181 m. G-H — paratypes of R. laticingulatus: transect from
Shikotan (South Kurile Islands) to the ocean, 170 m (G — paratype 1, radula on Fig. 6D; H — paratype 2). Scale bar 10 mm.

PUC. 2. PakoBuHs! Retifusus: A — R. jessoensis Ne 9: ceBepHas gacTb Oxotckoro mops, 57°12.5°N, 152°23.0’E, 397 m (pamyna
Ha Puc. 5E). B — ronotun Chrysodomus brunneus, mpic JtonuH, 0. Hynusak, bepunroso mope, 15 M. C — R. jessoensis No
10: Bocrounas Kamuarka, 53°1°N, 160°9°E, 152 M (paxyna Ha Puc. SF). D —R. jessoensis Ne 11: roxxnast Kamuarka, 51°50°N,
158°13’E, 83 ™ (pamyna Ha Puc. 6A-B). E — R. jessoensis Ne 12: ceBepo-3amannas 4actb bepunrosa mops, 62°6°N,
179°28’E, 110 M (paxyna Ha Puc. 6C). F — ronorun R. laticingulatus. G-H — naparunst R. laticingulatus: pa3pe3 oT 0-Ba
uxoran (FOsxube Kypuisr) B okean (G —naparun 1, pagyna Ha Puc. 6D; H — maparun 2). MacmtabHs1i oTpe3ok 10 M.

Radula (Figs. 4, 5, 6 A-C) is slightly shorter than
odontophore. Rachidian teeth bear 4-6 cusps of
unequal length: median cusp(s) the longest, neigh-
boring cusps — a bit shorter, and marginal cusps —
the shortest. The cusps are situated on crescent-
curved base in a fan-like way. Lateral teeth large:
their basal parts are equal or wider than rachidian
bases, with three (sometimes 4) large cusps on

them. The details of studied radulae summarized in
Table 1.

Pair of buccal nerves and buccal artery between
them leave buccal mass and follow ventrally along
anterior oesophagus towards nerve ring (Fig. 3I).
Anterior oesophagus twisted. Valve of Leiblein large,
much broader than oesophagus; posterior oesopha-
gus and anterior aorta equal in diameter. Salivary
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FIG. 3. Anatomy of R. jessoensis no. 7 (A, C-H) (shell on Fig. 1H, radula on Fig. 5C-D), no. 8 (I-K) (shell on Fig. 1K, radula on
Fig. 5B) and female spm. from ZIN (B) (shell on Fig. 1I). A — soft body, pulled out of the shell, ventral view; B —mantle; C —
proboscis, opened dorsally; D, F —lateral views of foregut; E — cephalopodium, dorsal view; G — stomach, opened dorsally;
H — stomach, general view; I — foregut, ventral view; K — soft body, dorsal view.

PUC. 3. Anaromus R. jessoensis Ne 7 (A, C-H) (paxkosuna Ha Puc. 1H, pagyna na Puc. 5C-D), Ne 8 (I-K) (pakoBuna Ha Puc. 1K,
panyna Ha Puc. 5B) u camxu n3 31Ha (B) (pakoBuHa Ha Puc. 11). A —MsTKO€ TETo, BUJ ¢ BEHTPAJIBHOU CTOPOHBI; B — MaHTHS;
C —x000T, BCKpBITHIH 1opcanibHo; D, F — narepanbHble BUIBI IEPEAHET0 OT/ieNa MUIeBapuTensHoi cucteMsr; E — nedaio-
MOAMYM, BHJI C JOPCATBbHON CTOPOHBI; G — XKeTyIOK, BCKPBITHIH gopcanbHo; H — o0mmii Bup xenynka; I — nepenauii otaen
MHUIIEBAPUTEILHON CUCTEMBI, BUJ C BEHTPaIbHOM CTOpOoHBI; K — nopcanbHbIil BUA MATKOTO TeNa.
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FIG. 4. Radulae of Retifusus jessoensis: A —no. 1 (shell on Fig. 1B), B—no. 2 (shell on Fig. 1C), C —no. 3 (shell on Fig. 1D), D
—no. 5 (shell on Fig. 1F), E-F —no. 4 (shell on Fig. 1 E). Scale bars 100 um.

PUC. 4. Panyns! Retifusus jessoensis: A — Ne 1 (paxoBuna Ha Puc. 1B), B — Ne 2 (paxoBuna Ha Puc. 1C), C — Ne 3 (pakoBuHa Ha
Puc. 1D), D — Ne 5 (pakoBuHa Ha Puc. 1F), E-F — Ne 4 (paxouna Ha Puc. 1 E). macmtaGHsIit oTpe3ok 100 um.

glands of medium size, separate, rounded, situated
on both sides of nerve ring (Fig. 31). Salivary ducts
rather thick, weakly twisted and running along an-
terior oesophagus. Large gland of Leiblein situated
beneath salivary glands, opening into oesophagus
by rather long thin duct immediately behind the
nerve ring.

Stomach spans 0.25 of whorl, bordering the
digestive gland (Fig. 3H). Posterior mixing area
small but well-defined, lined with high transverse
folds, each with fine transverse striation (Fig. 3G,
pma). Oesophageal opening situated ventrally in
deepening. Opening of posterior duct of digestive
gland is in the same deepening, but closer to central
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FIG. 5. Radulae of Retifiisus jessoensis: A—no. 6 (shell on Fig. 1G), B —no. 8§ (shell on Fig. 1K, anatomy on Fig. 3), C—D —no.
7 (shell on Fig. 1H, anatomy on Fig. 3), E —no. 9 (shell on Fig. 2A), F — no 10 (shell on Fig. 2C). Scale bar 100 um.

PUC. 5. Pamynel Retifusus jessoensis: A — Ne 6 (paxosuHa Ha Puc. 1G), B— Ne 8 (pakoBuna Ha Puc. 1K, anatomus Ha Puc. 3), C—
D — Ne 7 (pakoBuna Ha Puc. 1H, anaromus Ha Puc. 3), E — Ne 9 pakosuna Ha Puc. 2A), F — Ne 10 (paxosuna Ha Puc. 2C).

Macnrrabuerii otpe3ok 100 pm.

stomach area. Longitudinal fold (Fig. 3G, Ifl) with
light oblique striation is situated on inner stomach
wall in its central part. Large opening of anterior
duct of digestive gland is situated at anterior end of
longitudinal fold closer to intestine. Inner wall near
intestine is lined with low oblique folds. Outer stom-
ach wall lined with high S-shaped transverse folds.

Differential diagnosis. From the most similar
R. olivaceus, which is conchologically nearly in-

distinguishable, differs by rachidian with 4-5 cusps
(in R. olivaceus, rachidians are tricuspidate). From
close species R. virens differs by shell shape and
rachidian.

Distribution — Bering, Okhotsk and Japan Seas,
Kurile Islands, Pacific coast of Japan, 15-397 m
(Fig. 7).

Remarks. Here we treat R. jessoensis as broad-
ly distributed, highly variable species. Although some
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FIG. 6. Radulae of Retifusus: A-B — R. jessoensis no. 11 (shell on Fig. 2D), C — R. jessoensis no. 12 (shell on Fig. 2E, anatomy —
Fig.3), D —R. laticingulatus (paratype 1, shell on Fig. 2G). Scale bar 100 pm.

PUC. 6. Panynel Retifusus: A-B — R. jessoensis Ne 11 (pakoBuHa Ha Puc. 2D), C — R. jessoensis Ne 12 (pakoBuHa Ha Puc. 2E), D —
R. laticingulatus (maparun 1, pakoBuHa Ha Puc. 2G). Macmta0HbIi oTpe3ok 100 pm.

of the specimens are quite different from the typical
ones (eg. Fig. 1 H-K), there is a number of interme-
diate specimens, on one hand, and still rather limited
material on the other. Sometimes the specimens
from the same lot have rather different outline (eg.
Fig. 1, D and E — specimens from the same station).
Therefore we abstain from describing some forms
as separate species pending additional material that
could allow clarifying the situation.

The species is highly variable, both in concho-
logical characters and radular morphology, what
may be caused by its vast distribution throughout
the North Pacific and relatively shallow-water hab-
itats.

The species was at least twice described under
different names, although already Tryon [1881]
supposed that Fusus (Sipho?) manchuricus E.A.
Smith, 1875 was a junior synonym of Tritonium
jessoense Schrenck, and speculated about close
similarity of the latter with C. brunneus and C.

virens. Although the types of Schrenck were not
traced, judging from his illustration of Tritonium
jessoense, the close similarity of both species is
rather obvious. Both were collected from eastern
Honshu. We accept this opinion.

The position of Chrysodomus brunneus is am-
biguous. The species was attributed to different
genera (Sipho [Tryon, 1880], Plicifusus [Dall, 1902,
1921], Mohnia [Tiba, Kosuge, 1992]), but neither
radula, nor anatomy was ever examined. Concho-
logically it is rather similar to other Retifusus, dif-
fering in less twisted columella and less pronounced
and slightly narrower axial ribs. Nevertheless, the
variability of the species, represented only by syn-
types, is unknown and it may represent deviated
form of R. jessoensis. We have at our disposal
specimen of R. jessoensis from northern Bering Sea
(Fig. 2E), that is somewhat intermediate between
the typical jessoensis and brunneus. In the absence
of the specimens from type locality of Chryso-
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Table 1. Shell and radulae measurements of Retifusus jessoensis.

' Teeth formula Figure
NO: of H,mm | h,mm AL, Width of 9% of AL (number of cusps on of
specimen mm radula, pm left lateral: rachidian:
right lateral) radula
1 26.0 19.2 13.9 230 1.65 3:5:3 4A
2 24.9 18.0 13.0 220 1.69 4:6:3 4B
3 34.8 26.1 20.4 230 1.13 3:5:3 4C
4 30.3 22.9 17.4 250 1.44 4:5:4 SE-F
5 29.8 23.0 16.9 250 1.50 3:4:4 4D
6 24.6 - 12.3 200 1.63 3:4:3 S5A
7 19.0 14.6 10.0 210 2.10 3:6:4 5C-D
8 24.5 17.8 14.1 230 1.63 3:6:4 5B
9 35.2 26.5 21.0 250 1.19 6:5:5 5E
10 233 18.2 13.9 250 1.80 3:4:3 5F
11 24.7 18.6 13.8 200 1.45 3:6:3 6A-B
12 26.0 19.6 14.8 230 1.55 3:5:2 6C

domus brunneus, available for radulae examination
we conditionally synonimize it with R. jessoensis.

Within the defined here species, the axial sculp-
ture may be of frequent (Fig. 1 B, F) or rare (Fig.
11), straight (Fig. 1 F, K) or S-shaped (Fig. 1B, 2D)
axial ribs, outer lip may be evenly rounded (Fig. 1 B,
D, K; 2B) or more convex in upper part (Fig. 1 C,
E, 2C), siphonal canal straight or curved to left,
periostracum color from yellowish to olive and
brown. The radula varies in number of cusps on
rachidian (4-6) and lateral teeth (2-5) (Table 1),
even in the same specimen (Fig. 4 E-F). Ratio of
radula width to aperture length (Table 1) is also
extremely different, varying from 1.19 to 2.10%,
but this may be ontogenetic variability, since there is
clear negative correlation with shell height.

Retifusus laticingulatus
Golikov et Gulbin, 1977
(Figs.2 F-H, 6D, 7)

Golikov, Gulbin, 1977: 188-189, Figs. 6, 17(4). — Kantor,
Sysoev, 2005: 138. — Kantor, Sysoev, 2006: 199, pl. 101
D-D’.

Plicifusus (Retifusus) laticingulatus — Higo et al., 1999: 231.

Retifusus laticingulatus — Sirenko et al., 2013: 162.
Holotype: ZIN 28255/1, “Toporok”, sta. 91,

Pacific coast of Shikotan Island, 181 m, 12.09.1949.

Type locality: Shikotan, Kurile Islands, 181 m.

Material examined: ZIN 33749/4, paratypes, RV To-
porok, sta. 90 (67), Pacific Ocean, transect from Shikotan
(south Kurile Islands) to the ocean, 43°.47°N, 146°51’E, 170
m, 12.09.1949 (2 spms., no. 1 dissected).

Description. Shell (Fig. 2 F-H) about 20 mm in
height, broad-fusiform, covered with yellowish-
brown periostracum. Shell under periostracum light-
beige. Spiral sculpture consists of wide very flat
and fewer cords, about 5-7 the penultimate whorl,
separated by very narrow and shallow grooves.

Axial sculpture represented by narrow high, slightly
curved ribs, extending to shell base and becoming
obsolete on canal, about 12 on the last whorl.
Operculum with terminal nucleus dislodged left-
wards. Measurements: no. 1: H 19.5 mm, h 15 mm,
AL 11.5 mm.

Radula (Fig. 6D) 2.65 mm long and 100 pm
wide (1.05 % AL), consisting of 84 tooth rows, 3
nascent; length of 5 transverse rows of teeth com-
prises 1.27 % of AL. The shape of rachidian is the
same as in R. jessoensis: there are 5 sharp cusps,
situated on crescent-curved tooth base in a fan-like
way. Lateral teeth with four cusps, outer longest
and two median shortest of same length.

Remarks. The species is most similar to R.
Jjessoensis in shell and radular structure. Golikov
and Gulbin [1977] pointed out a distinct spiral sculp-
ture of the species, consisting of unusually wide
cords (5 on penultimate whorl of the holotype),
which thus was its main distinguishing character.
We consider that hydractinian colony, spreading its
stolons in the spiral grooves of holotype, might
have deepened them and thus made spiral structure
more prominent in comparison with paratypes. In
the dissected paratype the spiral sculpture was closer
to R. jessoensis and consisted of 8 cords on the
penultimate whorl. Nevertheless, we prefer to treat
R. laticingulatus as a separate species until more
data is available.

Distribution — southern Kurile Islands, 129-
188 m (Fig. 7).

Retifusus olivaceus (Bartsh, 1929), comb. nov.
(Figs. 7-12)

Plicifusus olivaceus Bartsch, 1929: 138-139, pl. 4, fig.8.

Mohnia okhotskana Tiba, 1981: 86, pl. 30, figs. 6-7. — Tiba,
Kosuge, 1992: 15-16. — Kantor, Sysoev, 2005: 133. —
Kantor, Sysoev, 2006: 187, pl. 93 F-G.
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FIG. 7. Geographical distribution of Retifusus jessoensis, R. laticingulatus R. olivaceus and R. virens.

PUC. 7. T'eorpaduueckoe pactipoctpanenue Retifusus jessoensis, R. laticingulatus R. olivaceus m R. virens.

Retimohnia olivacea — Kantor, 2009: 68, fig. 2A-C (holotype
illustrated). — Sirenko et al.,2013: 162.

Non Retifusus olivaceus (Aurivillius, 1885) sensu Kantor,
Sysoev [2005, 2006] = Plicifusus olivaceus (Aurivillius,
1885) [Kosyan, Kantor, 2012].

Types: holotype of P. olivaceus — USNM 369037,
holotype of M. okhotskana — UKM-MO-48910.

Type localities: P. olivaceus — at Vladivostok;
M. okhotskana — north-western part of the Sea of
Okhotsk (near Kamchatka).

Material examined: 9 lots (24 specimens). ZIN uncat-
aloged, RV Poseidon, Sakhalin, Pogranichnoye village, transect
2, sta. 14, 78 m, muddy sand with pebble and boulders (10
spms. no. 1 dissected). ZIN 28437/12, north Kurile Islands,
Paramushir Island, RV Krylatka, sta. 16, 76 m, 10.07.1955
(no. 2 dissected). ZIN, north Kurile expedition, Paramushir
Island, 165-156 m, 19.07.1954 (spm. no. 3 disected). ZIN
56034/41, southern Kamchatka, RV Academic Oparin,
50°26.1°N, 156°55.9’E, 132 m, muddy sand, 15.08.1986, (7
spms., no. 4 dissected). ZIN uncataloged, RV Raduga, east-
ern Kamchatka, Olga Bay, 148 m, muddy sand, 18.08.1975
(spm. no. 5 dissected). 10, southern Kamchatka, RV Vityaz,
sta. 1327, 51°26°N, 158°7’E, 148 m, 16.05.1952 (spm. no. 6
dissected). 10, south-eastern Kamchatka, RV Vityaz, sta. 1354,
53°50°N, 160°14’E, 104 m, 21.05.1952 (spm. no. 7 dissect-
ed). 10, south-eastern Kamchatka, RV Vityaz, sta. 1341,
52°56°N, 159°30’E, 85 m, 20.05.1952 (spm. no. 8 dissect-
ed). 10, north of the Bering Sea, RV Vityaz, sta. 1541, 62°6°N,
179°28’E, 110 m, 18.06.1952 (spm. no. 9 dissected).

Description. Shell. Holotype was in details de-
scribed by Kantor [2009]. Shell height from 16 to
33 mm (Table 2), broad to elongate-fusiform, solid,
with well defined, medium long, slightly curved
leftwards siphonal canal (Figs. 8-9). Periostracum
olive, yellowish-brown or brown; shell under peri-
ostracum from white to creamy. Spiral sculpture
represented by distinct spiral cords, 8-12 on penul-
timate whorl. Axial sculpture consists of straight to
slightly left-curved axial ribs (10-15 on penultimate
whorl) (Figs. 8-9). Operculum with terminal nucle-
us shifted to left.

Soft body. 1.5 whorls extracted from the shell.
Head rather small, short thick tentacles pulled to-
gether; propodium wide. Mantle with short siphon
(Fig. 10D, s), osphradium and ctenidium as above
described for R. jessoensis; penis with small taper-
ing seminal papilla (Fig. 10B).

Digestive system. Foregut and stomach are
similar to R. jessoensis (Fig. 10 E-H). Radula equal
to odontophore in length. Rachidian bears 3 cusps,
median cusp usually slightly longer than marginal
cusps (Figs. 11-12). Lateral teeth are similar to R.
jessoensis, with three (sometimes two) large cusps.
The details of all studied radulae are summarized in
Table 2.

Distribution. Bering, Okhotsk and Japan Seas,
south-east of Kamchatka, 76-165 m (Fig. 7).
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FIG. 8. Shells of Retifusus olivaceus: A —holotype of Plicifusus olivaceus Bartsh, 1929, Vladivostok. B — holotype of Mohnia
okhotskana Tiba, 1981, north-western part of the Sea of Okhotsk (near Kamchatka). C — no. 1: Sakhalin, Pogranichnoye
village, 78 m (radula on Fig. 11A). D —no. 2: North Kurile Islands, Paramushir, 76 m (radula on Fig. 11B). Scale bar 10 mm.

FIG. 8. PaxoBuHHI Retifusus olivaceus: A — ronorun Plicifusus olivaceus Bartsh, 1929, BnaguBoctokx. B — ronotun Mohnia
okhotskana Tiba, 1981, ceBepo-3anagnas yactb Oxorckoro Mops (oxoio Kamuarku). C — Ne 1: Caxanus, noc. [lorpanudnoe,
78 M (pamyna Ha Puc. 11A). D — Ne 2: Cesepusle Kypmisckue octposa, o. [lapamymmp, 76 m (paxyna na Puc. 11B).

MacmrabHeiii oTpe3ok 10 Mm.

Remarks. Plicifusus olivaceus Bartsch, 1929
was forgotten and the name was never used (sur-
prisingly even in Russia although the original de-
scription was in Russian periodical and in Russian)
after its original description, probably due to rarity
of the publication. The name was resurrected by
Kantor [2009], who discovered and illustrated the
holotype from USNM. Although the species name
was not used in current literature, the species was
recorded in the Far-East seas of Russia under the
other name, Mohnia okhotskana Tiba, 1981. The
latter species was described from north-western
part of the Okhotsk Sea (near Kamchatka Peninsu-

la), also found in the Kurile Islands and in the Japan
Sea (type locality of Plicifusus olivaceus Bartsch).
Kantor [2009] placed R. olivaceus within Reti-
mohnia, but due to radula features and operculum
we believe it should be transferred to Retifusus.

The species is conchologically variable and very
similar to R. jessoensis, often being found in the
same haul, obviously living in the same habitat and
in the same geographic area. The species can be
differentiated by the morphology of rachidian radu-
lar teeth, which are tricuspidate in R. olivaceus,
while have 4-6 cusps in R. jessoensis.
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FIG. 9. Shells of Retifusus olivaceus Bartsh, 1929. A —no. 3: North Kurile Islands, Paramushir, 165-156 m (radula on Fig. 11C,
anatomy on Fig. 10). B —no. 4: southern Kamchatka, 50°26.1°N, 156°55.9’E, 132 m (radula on Fig. 11D). C —no. 5: eastern
Kamchatka, Olga Bay, 148 m (radula on Fig. 11E). D —no. 6: southern Kamchatka, 51°26°N, 158°7’E, 148 m (radula on Fig.
11F). E — no. 7: south-eastern Kamchatka, 53°50°N, 160°14’E, 104 m (radula on Fig. 12A). F — no. 8: south-eastern

Kamchatka, 52°56°N, 159°30°E, 85 m (radula on Fig. 12B). G —no. 9: northern Bering Sea, 62°6°N, 179°28’E, 110 m (radula

on Fig. 12C). Scale bar 10 mm.

FIG. 9. PakoBuns! Retifusus olivaceus Bartsh, 1929. A — Ne 3: Cesepusie Kypunbckue octpoBa,o. [Tapamymup, 165-156 m
(pamyna Ha Puc. 11C, anatomus Ha Puc. 10). B — Ne 4: 1oxnas Kamuarka, 50°26.1°N, 156°55.9’E, 132 M (panyna Ha Puc.
11D). C — Ne 5 Boctounas Kamuarka, Oyxra Oneru, 148 M (pagyna uHa Puc. 11E). D — Ne 6: roxHas Kamuarka, 51°26°N,
158°7°E, 148 m (panyna va Puc. 11F). E — Ne 7: roro-Bocrounas Kamuarka, 53°50°N, 160°14’E, 104 m (paayna Ha Puc. 12A).
F — Ne 8: roro-Bocrounast Kamuarka, 52°56°N, 159°30°E, 85 M (pagyna Ha Puc. 12B). G — Ne 9: ceBepHast yacTp bepunrosa
Mopsi, 62°6°N, 179°28°E, 110 M (paxyna Ha Puc. 12C). Macurrabublif oTpe3ok 10 M.
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FIG. 10. Anatomy of Retifusus olivaceus no. 3 (shell on Fig. 9A, radula on Fig. 11C). A — cephalopodium, lateral view. B — penis.
C — operculum. D — mantle. E — proboscis, opened dorsally. F-G — foregut, ventral- lateral views. H — stomach, opened

dorsally.

FIG. 10. Anaromus Retifusus olivaceus Ne 3 (pakoBuna Ha Puc. 9A, panyna na puc. 11C). A — nedanononuym, Bux cooky. B —
nenuc. C —kpeireuka. D —manTus. E — x000T, BCkphITHIH nopcanbHo. F-G —nepenHuii oTaen NuieBapuTeIbHON CUCTEMBI,
BEHTpO-NaTepayibHbI BUA. H — Xemynok, BCKpPBITHIH TOpCANBHO.

Retifusus virens (Dall, 1877)
(Fig. 7, 13-15)

Chrysodomus virens Dall, 1877: 1.

Sipho virens — Tryon, 1881: 130, pl. 53 fig. 347.

Tritonofusus (Plicifusus) virens — Dall, 1902: 525, pl. 36, f. 8.

Plicifusus (Retifusus) virens — Dall, 1921: 93. — Higo et al.,
1999: 230.

Bela yanamii Yokoyama, 1926: 261, pl. 32, fig. 11.

Mohnia yanamii — Makiyama, 1958, pl. 44, fig. 11. — Higo et
al., 1999: 227.

Mohnia virens — Tiba, Kosuge, 1992: 25-26.

Retifusus virens — Kantor, Sysoev, 2005: 139. — Kantor, Sy-
soev, 2006: 200, pl. 102 E-F. — Hasegawa, 2009: 307, fig.
231.-Sirenko et al., 2013: 162.

Types: holotype of Chrysodomus virens Dall 1877
—USNM 108982; syntypes of Bela yanamii UMUT
CM 23085 http://umdb.um.u-tokyo.ac.jp/DKosei-
bu/specimens/en/23085_.html

Type localities: C. virens — Kyska Harbor, Kis-
ka Island, Aleutian Islands, 18 m; B. yanamii —
Yanami, Akumi district, northern Honshu, fossil.

Material examined: 5 lots (7 specimens). ZIN uncata-
logued, north-western part of the Sea of Okhotsk, RV Posei-
don, XVIII cruise, sta. 226, 54°42°N, 137°27°E, 24 m, 20.08.78
(2 spms, no. 1 dissected). ZIN 56036, Paramushir Island, RV
Academic Oparin 7 cruise, 50°12°N, 156°35’E, 312 m,
26.06.1988 (2 spms., no. 2 dissected). ZIN uncatalogued,
Kurile-Sakhalin expedition, Sea of Okhotsk, Aniva Bay, sta.
30(10), 47-55 m, 27.08.1947 (no. 3 dissected). ZIN uncata-
logued, Kurile-Sakhalin expedition, Sea of Okhotsk, Aniva
Bay, sta. 26, 95 m, 17.08.1947 (spm. no. 4 dissected). ZIN
28827, Sea of Japan, Peter the Great Bay, RV Tamingo, transect
from Lichachev cape, 42°41°N, 132°51.2°E, sta.17, 65 m,
15.08.1970 (spm. no. 5 dissected).

Description. Shell height from 10 to 30 mm
(Table 3), with rather long, well-defined slightly
left-curved, nearly straight siphonal canal and rap-
idly increasing diameter of whorls. Shell white or
creamy, covered with green (holotype) to yellow-
ish-brown or beige periostracum (Fig. 13). Spiral
sculpture consists of well pronounced spiral cords,
up to 15 on the penultimate whorl, each with sec-
ondary fine spiral striation. Axial sculpture repre-
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11. Radulae of Retifusus olivaceus: A —no. 1 (shell on Fig. 8C). B—no. 2 (shell on Fig. 8D). C —no. 3 (shell on Fig. 9A, anatomy
on Fig. 10). D —no. 4 (shell on Fig. 9B). E —no. 5 (shell on Fig. 9C). F — no. 6 (shell on Fig. 9D).

11. Pagynet Retifusus olivaceus: A—Ne 1 (paxouna Ha Puc. 8C). B—Ne 2 (pakoBuna Ha Puc. 8D). C — Ne 3 (pakoBuHa Ha Puc. 9A,
aHaromus Ha Puc. 10). D — Ne 4 (paxosuna Ha Puc. 9B). E — Ne 5 (pakoBuna Ha Puc. 9C). F — Ne 6 (pakoBuna Ha Puc. 9D).

Table 2. Shell and radulae measurements of Retifusus olivaceus.

4 Teeth formula Figure

No: of H, mm h, mm AL, Width of % of AL (number of cusps on of

specimen mm radula, pm left lateral: rachidian:

right lateral) radula

1 28.4 22.3 17.2 180 1.05 3:3:2 11A

2 33.2 25.0 16.6 200 1.20 3:3:3 11B

3 21 16.0 11.0 200 1.82 3:3:3 11C

4 24.2 18.6 14.1 220 1.56 3:3:3 11D

5 16.2 12.7 10.1 170 1.68 3:3:3 11E

6 21.5 16.4 12.6 200 1.59 3:3:3 11F

7 26.8 20.5 16.0 200 1.25 3:4:3 12A

8 25.6 19.2 14.6 200 1.37 3:3:3 12B

9 24.5 18.6 14.7 220 1.50 3:3:3 12C
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12. Radulae of Retifusus olivaceus: A —no. 7 (shell on Fig.
9E). B —no. 8 (shell on Fig. 9F). C —no. 9 (shell on Fig.
9G).

12. Papyner Retifusus olivaceus: A — Ne 7 (pakoBuHa Ha Puc.
9E). B — Ne 8 (pakoBuna Ha Puc. 9F). C — Ne 9 (pakoBuHa
Ha Puc. 9G).

sented by well pronounced high shallowly S-shaped
ribs, about 10-14 on the last whorl.

Soft body. Head large and broad (Fig. 14A, hd),
tentacles long, with large black eyes situated on
small lobes at tentacles’ bases. Foot folded trans-
versely, with wide propodium (prp), separated by
deep propodial groove (prpg). Mantle slightly longer

than wider, with long (3/4 mantle length) and nar-
row (about % mantle width) ctenidium and osphra-
dium (about half ctenidium length and 2/3 ctenidi-
um width). Rectum narrow and short (half ctenid-
ium length); capsule gland not developed (juvenile
female). Operculum oval, thin and semitransparent,
with terminal nucleus shifted to left.

Digestive system. Proboscis not coiled within
the rhynchodaeum (Fig. 14 D-E, pr). Proboscis
retractors (Fig. 14D, prr) originate at ventro-lateral
side of rhynchodaeum and attach to lateral walls of
body haemocoel. Buccal mass occupies the whole
length of dissected proboscis, attached to its wall
by multiple odontophoral retractors coming off buc-
cal mass base (Fig. 14F, odr). Radula is similar to
that of R. olivaceus. There are 3-4 cusps on rachid-
ian (intermediate cusps are slightly longer than mar-
ginal ones), and 3 long cusps on the lateral teeth
(Table 3, Fig. 15).

Two buccal nerves and anterior aorta come out
of the buccal mass and follow along ventral side of
rhynchodaeum. Valve of Leiblein large, covered
with connective tissue. Gland of Leiblein (Fig. 14E,
gl) very large and massive, adjoining to the left
salivary gland. Salivary glands small and rounded,
left one situated a bit more anterior than the right
one (Fig. 14 D-E).

Stomach spans approximately one third of whorl.
Posterior mixing area moderately large (Fig. 14G,
pma). Outer stomach wall lined with high trans-
verse folds, inner wall lined with lower transverse
folds, becoming oblique closer to intestine orifice;
central part of inner wall occupied by longitudinal
smooth fold (Fig. 14G, Ifl). Posterior oesophagus
opens into stomach ventrally by narrow orifice,
where epithelial folds are especially high. Openings
of digestive gland ducts not found (stomach dam-
aged).

Distribution — Aleutian Islands, Sea of Okhotsk,
Sea of Japan (Peter the Great Bay), 18-312 m (Fig.
7).

Remarks. The group of specimens, which we
attribute to R. virens, is rather heterogeneous re-
garding shell size and shape. We consider them
conspecific tentatively based predominantly on shell
shape characterized by rapidly increasing diameter
of whorls and long siphonal canal, differing from
above described Retifusus jessoensis, R. laticingu-
latus and R. olivaceus. From conchologically simi-
lar R. similis and R. iturupus, the species differs by
morphology of lateral radular teeth with three thick
and rather short, wide-spread large cusps, and anat-
omy with twice larger salivary glands and thicker
salivary ducts. The secondary spiral striation found
in some examined specimens, is also a distinct
feature, but usually can hardly be observed due to
erosion of the shell surface in majority of speci-
mens.
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FIG. 13. Shells of Retifusus virens: A —holotype of Chrysodomus virens, Kyska Harbor, Kiska Island, Aleutian Islands, 18 m.
B — no. 1, north-western part of the Sea of Okhotsk, 54°42°N, 137°27’E, 24 m. C, H — Paramushir Island, 50°12° N,
156°35°E, 312 m (C —no. 2, radula on Fig. 15A, anatomy on Fig. 14). D —syntype of Bela yanamii, Yanami, Akumi district,
Northern Honshu, fossil. E —no. 3, southern part of the Sea of Okhotsk, Sakhalin, Aniva Bay, 47-55 m (radula on Fig. 15B).
F —no. 4, southern part of the Sea of Okhotsk, Sakhalin, Aniva Bay, 95 m (radula on Fig. 15C, anatomy on Fig. 14). G —no.
5, Sea of Japan, Peter the Great Bay, 42°41°N, 132°51.2’E, 65 m (radula on Fig. 15D). Scale bar 10 mm.

PUC. 13. PakoBunsl Retifusus virens: A — ronotun Chrysodomus virens, raBaub Kbicka, AneyTckue ocTpoBa, 18 M. B— Ne 1,
ceBepo-3anaHas yactb OXoTckoro Mopsi, 54°42°N, 137°27’E, 24 m. C,H —o. l'IapaMyump, 50°12°N, 156°35’E, 312M(C7
Ne 2, panyna Ha Puc. 15A, anatomus Ha Puc. 14) D — cuntun Bela yanamii, Sluamu, p-H AKyMH, CEBEpHBIN XOHCIO,
McrconaeMbIﬁ. E — Ne 3, roxxHast yacth OxoTckoro Mops, CaxanuH, 3anuB AHuBa, 47-55 M (panyna Ha Puc. 12B). F — Ne 4,
rokHast 9acTb Oxorckoro Mopsi, CaxaiiH, 3aiuB AHnBa, 95 M (paayna Ha Puc. 15C, anaromus Ha Puc. 14). G—Ne 5, SImoHckoe
Mope, 3aiuB [letpa Benmxoro, 42°41°N, 132°51.2°E, 65 m (paayna Ha Puc. 15D). Macmtabnsrit orpe3ok 10 Mm.

Table 3. Shell and radulae measurements of Retifusus virens.

. Teeth formula Figure

No: of H, mm h, mm AL, Width of % of AL (number of cusps on of

specimen mm radula, pm left lateral: rachidian: dul
right lateral) raduia

1 23.7 18.3 13.6 200 1.47 3:3:3 -

2 15 12.0 10.0 150 1.25 3:4:3 15A

3 11.3 8.7 6.8 150 2.21 3:4:3 15B

4 29.7 21.7 19.4 170 0.88 3:3:3 15C

5 10.7 9.0 7.5 125 1,67 3:3:3 15D
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FIG. 14. Anatomy of Retifusus virensno.2 (A, D, E, G, H) and 4 (B, C, F). A — cephalopodium, dorsal view; B — soft body, ventral
view; C — mantle; D-E — foregut, lateral views; F — proboscis opened dorsally; G — stomach, opened dorsally; H — stomach,

general view.

PUC. 14. Anaromus Retifusus virens Ne 2 (A, D, E, G, H)u 4 (B, C, F). A — nedanonoauym, Buj ¢ 10pcajibHOi CTOPOHBL. B —
BeHTpabHBII Buj Msrkoro Tena. C — mantus. D-E — nmepennuit otnen numieBaputelbHOM cucteMsl, Bug cOoky. F —x000T,
BCKPBITHIH C JOpCaIbHON CTOPOHBL. G — XKeNyI0K, BCKPBITHIN ¢ JopcanbHoii croponsl. H — o0muii B kemyaka.

Retifusus parvus (Tiba, 1980), comb. nov.
(Figs. 16-21)

Plicifusus parvus Tiba, 1980: 47-48, pl 12, figs. 1-8. — Tiba,
Kosuge, 1980: 15-16. — Kantor, Sysoev, 2005: 138. —
Kantor, Sysoev, 2006: 197-198, pl. 100 J-K.

Plicifusus saginatus Tiba, 1980: 49, pl. 13, figs. 1-7, syn. nov.
— Tiba, Kosuge, 1980: 25-26. — Kantor, Sysoev, 2005:
138. — Kantor, Sysoev, 2006: 198, pl. 100 H-1.

Retifusus semiplicatus Golikov in Golikov et Scarlato, 1985:
405, fig. 6, syn. nov. —Kantor, Sysoev, 2005: 139. — Kan-
tor, Sysoev, 2006: 198, pl. 102 A.

Types: holotype of Plicifusus parvus — UKM-
MO-84841; holotype of Plicifusus saginatus — UKM-
MO-29181; holotype of Retifusus semiplicatus —
ZIN 33735/1.

Type locality: of Plicifusus parvus — off Dalne-
gorsk, Sea of Japan (?), 400 m; of Plicifusus
saginatus — Sakhalin, 400 m; of Retifusus semipli-
catus — south-eastern Sakhalin, 78 m.

Material examined: 13 lots, more than 80 specimens.
ZIN uncataloged, Tatar Strait, RV Poseidon, XVIII cruise,
sta. 226, 54°42°N, 137°27°E, 24 m, 20.08.78 (4 spms., no. 1
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A B0

FIG. 15. Radulae of R. virens: A —no. 2 (shell on Fig. 13C, anatomy on Fig. 14). B—no. 3 (shell on Fig. 13E). C —no. 4 (shell on

Fig. 13 F, anatomy on Fig. 14). D —no. 5 (shell on Fig. 13G).

PUC. 15. Pagynsl R. virens: A — Ne 2 (pakoBuna Ha Puc. 13 C, anatomus Ha Puc. 14). B—Ne 3 (pakosuna Ha Puc. 13E). C—Ne 4
(paxoBuna Ha Puc. 13F, anatomust Ha Puc. 14). D — Ne 5 (pakoBuna Ha Puc. 13G).

dissected). ZIN uncataloged, RV Toporok, Nemuro, 44°15°N,
145°20’E, 60 m, 03.09.1948 (11 spms., no. 2 dissected). ZIN
uncataloged, Kurile-Sakhalin expedition, Sea of Okhotsk,
Aniva Bay, 95 m, 17.08.1947 (30 specimens, nos. 3 and 8-10
dissected). ZIN uncataloged, RV Poseidon, transect 2, sta.
14, Sakhalin Island, Pogranichnoye village, 78 m, 03.07.1978
(12 specimens, no. 5 dissected). ZIN uncataloged, RV To-
porok, Tatar Strait, transect from Sakayjakan, sta. 67,46°48°N,
143°51°E, 144 m, 05.09.1947 (no. 7 dissected). 1O, northern
part of the Sea of Okhotsk, RV Vityaz, sta. 1866, 57°49.7°N,
141°53.6’E, 142 m, 20.10.1952 (spm. no. 6 dissected). 10,
northern part of the Bering Sea, RV Vityaz, sta. 1006,
63°59.9°N, 177°38.6°W, 87 m, 12.10.1951 (2 spms, no. 4
dissected). ZIN 58797, Sea of Japan, RV Academic Oparin
13 cruise, sta. 176, 43°04.4°N, 134°30.8’E, 90 m, 09.06.1991
(spm. no. 11 dissected). ZIN 58411, RV Blucher, Tatar Strait,
110 m, 21.07.1933 (spm. no. 12 dissected). ZIN uncataloged,
Shantar expedition, RV Poseidon, sta. 82, transect 5, northern
Sakhalin, Elisabeth’s cape, 88 m, 20.07.1978 (1 specimen).
ZIN uncataloged, North Kurile Islands, Shumshu Island,
Babushka Bay, sta. 36, 40-50 m, 02.07.1954 (1 spm.). RV
Vityaz, sta. 1329, 51°44°N, 158°24.7’E, 285 m, 16.05.1952
(5 spms). ZIN uncataloged, Arctic Ocean, Wrangel Island,

Ice-breaker Litke, sta. 32, 70°42°N, 175°37°W, 66.5 m, coll.
Ushakov, 24.08.1929 (6 spms.).

Description. Shell height from 18 to 31 mm
(Table 4), elongated to broad-fusiform, with more
or less attenuated spire, covered with yellowish,
olive, light-beige to brown periostracum, shell un-
der periostracum white to yellowish-beige and light
orange (Figs. 16-17). Siphonal canal short to medi-
um-long, slightly curved leftward; outer lip evenly
rounded, sometimes concave in lower part, mark-
ing the transition into siphonal canal. Spiral sculp-
ture consists of wide flattened cords, separated by
deep, often wide grooves. Sometimes cords are
additionally lined with shallower spiral grooves. There
are 12-15 cords on the penultimate whorl. Axial
sculpture represented by axial ribs (up to 20 on the
last whorl), which may be well expressed on entire
shell surface (Fig. 16) or be significantly weaker on
the last whorl (Fig. 17).

Soft body: two whorls extracted from the shell.
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FIG. 16. Shells of Retifusus parvus: A —holotype of P. parvus Tiba, 1980, off Dalnegorsk, Sea of Japan (?), 400 m. B —holotype
of P. saginatus Tiba, 1980, Sakhalin, 400 m. C —no. 1, Sea of Okhotsk, Tatar Strait, 54°42°N, 137°27°E, 24 m (radula on Fig.
19A). D —no. 2, Sea of Okhotsk, Nemuro, 44°15°N, 145°20°E, 60 m (radula on Fig. 19B). E —no. 3, Sea of Okhotsk, Aniva
Bay, 95 m (radula on Fig. 19C). F —no. 4, northern part of the Bering Sea, 63°59.9°N, 177°38.6° W, 87 m (radula on Fig. 19D).
G —no. 5, Sakhalin Island, Pogranichnoye village, 78 m (radula on Fig. 19E). H—no. 6, northern part of the Sea of Okhotsk,
57°49.7°N, 141°53.6’E, 142 m (radula on Fig. 19F). I —no. 7, Sakhalin, section from Sakayjakan, 144 m (radula on Fig. 20A).
Scale bar 10 mm.

PUC. 16. PaxoBunsl Retifusus parvus: A — ronotun P. parvus Tiba, 1980, ot lansHeropcka, Snonckoe mope (?), 400 m. B —
ronorun P. saginatus Tiba, 1980, Caxamu, 400 M. C — Ne 1, Oxorckoe Mmope, Tatapckuii mponus, 54°42°N, 137°27°E, 24 m
(pamyna Ha Puc. 19A). D — Ne 2, Oxotckoe mope, Hemypo, 44°15°N, 145°20°E, 60 M (pamyna Ha Puc. 19B). E — Ne 3,
OxoTckoe Mope, 3a11B AHMBA, 95 M (paayna Ha Puc. 19C). F — Ne 4, ceBepHas uacts bepunrosa mops, 63°59.9°N, 177°38.6°
W, 87 M (pamgyna Ha Puc. 19D). G — Ne 5, Caxanus, c. [lorpanudanoe, 78 M (pagyna Ha Puc. 19E). H — Ne 6, ceBepHas 4acTh
Oxotckoro Mops, 57°49.7°N, 141°53.6’E, 142 m (panyna Ha Puc. 19F). I — Ne 7, CaxanuH, paszpe3 ot Cakaiiskana, 144 m
(pamyna Ha Puc. 20A). Macmrrabuslit oTpe3ok 10 Mm.
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FIG. 17. Shells of Retifusus parvus: A—holotype of P. semiplicatus Golikov in Golikov et Scarlato, 1985, south-eastern Sakhalin,
78 m. B-D — Sea of Okhotsk, Aniva Bay, 95 m: B —no. 8 (radula on Fig. 20B), C — no. 9 (radula on Fig. 20C), D —no. 10
(radula on Fig. 20D). E —no. 11, Sea of Japan, 43°04.4’ N, 134°30.8’E, 90 m (radula on Fig. 20E, anatomy on Fig. 18). F —
no. 12, Sea of Okhotsk, Tatar Strait, 110 m (radula on Fig. 20F, anatomy on Fig. 18). G — ZIN uncatalogued, north part of the
Sea of Okhotsk.

PUC. 17. PakoBunsl Retifusus parvus: A — ronotun P. semiplicatus Golikov in Golikov et Scarlato, 1985, roro-BocTouHbI#
CaxanuH, 78 M. B-D — Oxotckoe Mope, 3anmuB AHEBA, 95 M: B — Ne 8 (pagyna ra Puc. 20B), C — Ne 9 (pamyna Ha Puc. 20C),
D — Ne 10 (panyna Ha Puc. 20D). E — Ne 11, SInonckoe mope, 43°04.4° N, 134°30.8’E, 90 M (pagyna Ha Puc. 20E, anaromus
Ha Puc. 18). F — Ne 12, Oxorckoe mope, Tarapckuit mponus, 110 M (paxyna aa Puc. 20F, anaromus Ha Puc. 18). G —31H ne

KaTaJJOTU3UPOBAHO, CEBEPHAS YaCTh OX0TCKOTO MOpHA.

Mantle spans one whorl, kidney — 0.2, digestive
gland and gonad the remaining part of visceral mass
(Fig. 18 A-B). Head large, with thick contracted
tentacles and folded short neck. Small black eyes sit
at small lobes at tentacles’ bases. Foot contracted,
propodium rather wide, separated by deep propodi-

al groove. Operculum oval, with terminal nucleus
shifted to left.

Mantle as wide as long, with long siphon (Fig.
18C). Ctenidium crescent-curved, occupying whole
mantle length and about quarter of its width. Os-
phradium is equal to ctenidium in width and
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5 mm

FIG. 18. Anatomy of Retifusus parvus no. 11 (A-C, E-H, shell on Fig. 17E, radula on Fig. 20E) and no. 12 (C-D, shell on Fig. 17F,
radula on Fig. 20F): A — soft body dorsal view, B — soft body ventral view, C — mantle, D — proboscis opened dorsally, E —
foregut ventro-lateral view, F — part of foregut showing salivary pouches, G — stomach general view, H — opened stomach.

PUC. 18. Anaromus Retifusus parvus Ne 11 (A-C, E-H, pakoruna Ha Puc. 17E, pangyna na Puc. 20E) and Ne 12 (C-D, pakoBuHa
Ha Puc. 17F, pagyrna Ha Puc. 20F): A — nopcaibHbIi BU MATKOTO Tena, B — BeHTpanbHbIi Bua Msrkoro tena, C —ManTtust, D —
X000T, BCKpPBITHIN T0opcanbHO, E — BeHTpo-1aTepanpHblil BUI MATKOro Tena, F — ¢parMeHT nepenHero otaena nuiieBapu-
TEILHOM CHCTEMBI, TIOKA3bIBAIONIHI CIIFOHHBIE TPOTOKH CO CIIOHHBIMU MemkamHu, G — oOui Bux sxerynka, H — BCKpbIThIit
KETYOK.
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FIG. 19. Radulae of Retifusus parvus. A —no. 1 (shell on Fig. 16C). B —no. 2 (shell on Fig. 16D). C —no. 3 (shell on Fig. 16E).
D —no. 4 (shell on Fig. 16F). E —no. 5 (shell on Fig. 16G). F —no. 6 (shell on Fig. 16H). Scale bar 100 um.

PUC. 19. Panynst Retifusus parvus. A —Ne 1 (pakouna Ha Puc. 16C). B — Ne 2 (pakoBuna Ha Puc. 16D). C — Ne 3 (pakoBuHa Ha
Puc. 16E). D — Ne 4 (pakoBuHa Ha Puc. 16F). E — Ne 5 (pakoBuna Ha Puc. 16G). F — Ne 6 (paxkosuHa Ha Puc. 16H).
Macnirabusiii otpe3ok 100 um.
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FIG. 20. Radulae of Retifusus parvus. A—no. 7 (shell on Fig. 161). B—no. 8 (shell on Fig. 17B). C —no. 9 (shell on Fig. 17C). D —
no. 10 (shell on Fig. 17D). E —no. 11 (shell on Fig. 17E, radula on Fig. 20E, anatomy on Fig. 18). F —no. 12 (shell on Fig. 17F,
radula on Fig. 20F, anatomy on Fig. 18). Scale bar 100 pm.

PUC. 20. Paxymst Retifusus parvus. A — Ne 7 (pakoBuna Ha Puc. 161). B — Ne 8 (paxoBnna Ha Puc. 17B). C — Ne 9 (pakoBuHa Ha
Puc. 17C). D—Ne 10 (paxkoBuHa Ha Puc. 17D). E —Ne 11 (paxkoBuHa Ha Puc. 17E, pagyna na Puc. 20E, anatomus Ha Puc. 18).
F — Ne 12 (pakoBuna Ha Puc. 17F, pagyna na Puc. 20F, anaromus Ha Puc. 18). Macmra0Hslif orpe3ok 100 pm.

comprises 0.6 of its length. Rectum short, spans
half of mantle length, covered by well-developed
capsule gland (cg) occupying % of mantle length.
Bursa copulatrix (bc) situated ventrally on capsule
gland, female orifice elongated and wide (Fig. 18C,
fo). Penis (nos. 3, 8-9, not figured) terminated in

large rounded cone-shaped papilla with small semi-
nal opening on the top. Papilla not encircled by a
fold of skin and obviously non-retractible.
Digestive system. Proboscis not folded within
rhynchodaeum, buccal mass slightly extends from
rear of proboscis (Fig. 18 E-F). Proboscis retrac-
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FIG. 21. Geographical distribution of Retifiisus parvus, R. roseus, R. iturupus, R. similis, R. attenuatus and R. latiplicatus.

PUC. 21. Teorpadudueckoe pactipoctpanenue Retifusus parvus, R. roseus, R. iturupus, R. similis, R. attenuatus u R. latiplicatus.

Table 4. Shell and radulae measurements of Retifisus parvus.

. Teeth formula Figure
No: of H, mm h, mm AL, Width of % of AL (number of cusps on of
specimen mm radula, pm left lateral: rachidian:
right lateral) radula
1 27.5 19.2 13.9 300 2.16 3:3:3 19A
2 17.6 13.7 10.3 200 1.94 3:3:3 19B
3 27.0 19.1 14.2 220 1.55 3:3:3 19C
4 24.5 17.1 13.1 200 1.53 3:3:3 19D
5 28.4 22.3 17.2 320 1.86 3:3:3 19E
6 22.0 17.0 13.0 300 2.30 3:3:3 19F
7 30.5 234 17.3 250 1.45 3:3:3 20A
8 20.7 16.0 114 320 2.80 3:3:3 20B
9 21.0 16.9 12.8 300 2.34 3:3:3 20C
10 23.3 17.9 13.6 300 2.21 3:3:3 20D
11 30.0 21.0 16.0 230 1.35 3:3:3 20E
12 24.6 18.7 14.3 250 1.47 3:3:3 20F

tors situated on both sides of rhynchodacum and
attach to lateral walls of body haemocoel. Odonto-
phore is attached to proboscis walls by several
bands of odontophoral retractors. Radula similar in
all examined specimens (Figs. 19-20). Rachidian is
tricuspidate, median cusp sometimes slightly longer
than marginal ones. Lateral teeth with three large
cusps, shorter and thicker than in the previous
species, their basal parts are equal or wider than

rachidian bases. Details of radulae of examined
specimens are summarized in Table 4.

Median radula retractor detaches from basal
part of radula sac. Several buccal nerves follow
along ventral side of proboscis wall. Thick salivary
ducts follow along anterior oesophagus and open in
anterior part of buccal cavity. They form widening
— salivary pouches — after leaving proboscis (Fig.
18F, ss). Salivary glands very large, equal to pro-
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boscis length, situated within body haemocoel ven-
trally and anteriorly to proboscis (Fig. 18E). Valve
of Leiblein long and narrow; gland of Leiblein very
large, situated posteriorly to salivary glands, duct of
the gland opens into oesophagus at a distance pos-
terior to nerve ring (Fig. 18E, gl).

Stomach occupies third part of whorl and situ-
ated at an angle to its longitudinal axis (Fig. 18G).
Posterior mixing area small, rounded. Outer stom-
ach wall lined with high transverse folds (Fig. 18H).
Longitudinal fold on inner stomach wall lined with
transverse folds, the rest part of the wall lined with
oblique folds. Opening of posterior duct of diges-
tive gland (pdg) situated above oesophageal open-
ing, near end of longitudinal fold. Opening of anteri-
or duct not found.

Distribution. Pacific coast of Japan, Sea of
Japan, Sea of Okhotsk, eastern Kamchatka, Bering
and Chuckchi (Wrangel Island) seas, 24-400 m
(Fig. 21).

Remark. As a result of examination of a large
number of specimens we came to the conclusion,
that Plicifusus parvus, P. saginatus, and Retifusus
semiplicatus represent the same species, widely
distributed in north Pacific. The shell morphology
varies from elongated-fusiform shells with high
axial ribs represented on entire shell surface (“R.
parvus” and “R. saginatus”) to broad-fusiform shells
with less expressed axial ribs, usually well pro-
nounced only on the spire (“R. semiplicatus”). The
intermediate forms are common and sometimes are
found in the same sample. Radular structure and
anatomical characters (especially presence of sali-
vary pouches on salivary ducts) are uniform among
conchologically different specimens of the species.

Retifusus roseus (Dall, 1877)
(Figs. 21-24)
Chrysodomus roseus Dall, 1877: 2.
Aulacofusus roseus —Dall, 1921: 94. - 1925: 13, pl. 26, fig. 2.
— Kantor, Sysoev, 2005: 130. — Kantor, Sysoev, 2006:

181, pl. 89 I-J.
Retifusus roseus — Sirenko et al., 2013: 162.

Types: holotype of Chrysodomus roseus — USNM
108985.
Type locality: Bering Strait.

Material examined: 4 lots, 38 specimens. ZIN 57884/1,

Table 5. Shell and radulae of Retifusus roseus.

Ice-breaker North Pole, northern part of East-Siberian Sea, 42
m, sta. 27/33, 72°34’N, 171°51’E, 18.08.1946 (spm. no. 1
dissected). ZMMU, eastern Kamchatka, RV Equator, sta.
119, 53°18.6°N, 160°20.5°E, 850 m, 08.12.1972 (no. 2 dis-
sected). ZIN 56657/84, Kara Sea, western coast of Yamal
peninsula, RV Rusanov, 71°54°’N, 67°45’E, 40 m, sta. 10,
09.08.1931 (33 specimens, no. 3 dissected). ZIN 56940/106,
south-eastern Barents Sea, RV Persey, sta. 133, 70°38°N,
52°08’E, 165 m 23.07.1924 (3 specimens, no. 4 dissected).

Description. Shell height from 18 to 24 mm
(Table 5), broad-fusiform, with more or less atten-
uated spire, and short and broad siphonal canal,
covered with yellow to brown periostracum (Fig.
22). Shell under periostracum white or beige. Spiral
sculpture consists of wide flattened cords (about
13-17 on penultimate whorl), separated by deep,
narrow grooves. Axial sculpture represented only
by incremental lines. Operculum oval with terminal
nucleus, turned to left.

Soft body. Two whorls extracted from the shell.
Mantle spans one whorl, kidney 0.25, digestive
gland and gonad — remaining part of visceral mass
(Fig. 23 A-B). Head with contracted closely situated
tentacles (Fig. 23D). Large black eyes situated on
lobes at tentacles’ bases. Foot is half-folded trans-
versely, rather wide propodium (Fig. 23B, prp) is
separated by deep propodial groove (prpg). Oper-
culum oval, with terminal nucleus dislodged to the
left (Fig. 23A).

Mantle width equals its length (Fig. 23C). Si-
phon short, contracted, with well expressed si-
phonal valve at its base. Crescent curved osphradi-
um large (0.5 of mantle length); ctenidium occupies
0.75 of mantle length, its width equals that of
osphradium. Folds of hypobranchial gland not ex-
pressed, its area filled with mucus. Rectum flat-
tened, thin-walled, occupies 0.6 of mantle length.

Reproductive system. Penis long (Fig. 23E)
and wide, terminating in large rounded cone-shaped
papilla (sp) with small seminal opening (so) on the
top. Papilla not encircled by a fold of skin and
obviously non-contractible. Prostate gland very well
developed, with thick walls.

Digestive system. Proboscis straight, not fold-
ed (Fig. 23G, pr). Buccal mass (Fig. 23F, bm)
equals proboscis in length; attached to proboscis
wall by several strongly contracted odontophoral
retractors (odr). Radula in radular sac equal to
odontophore in length, with long median retractor

. Teeth formula Figure

No_. of H, mm h, mm AL, Width of % of AL (number of cusps on of

specimen mm radula, pm left lateral: rachidian:

right lateral) radula

1 18.8 15.0 6.7 130 1.94 3:3:3 24A

2 19.2 14.4 11.8 130 1.10 3:3:3 24B

3 20.2 15.2 11.0 200 1.82 3:3:3 24C

4 23.2 16.0 12.2 200 1.64 3:3:3 24D
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FIG. 22. Retifusus roseus shells: A —holotype of Chrysodomus roseus Dall, 1877, Bering Strait. B—no. 1, northern part of East-
Siberian Sea, 42 m (radula on Fig. 24A, anatomy on Fig. 23). C —no. 2, easern Kamchatka, 53°18.6’N, 160°20.5’E, 850 m
(radula on Fig. 24B). D — no. 4, south-east Barents Sea, 70°38’ N, 52°08’E, 165 m (radula on Fig. 24D). E-F — Kara Sea,
western coast of Jamal peninsula, 71°54’N, 67°45’E, 40 m, (F — no. 3, radula on Fig. 24C). Scale bar 10 mm.

PUC. 22. PakoBuHbI Retifusus roseus: A —ronotun Chrysodomus roseus Dall, 1877, Bepunros nponus. B—Ne 1, ceBepnas yactb
Boctouno-Cubupckoro Mopsi, 42 M (paayna Ha Puc. 24A, anaromus Ha Puc. 23). C—Ne 2, Boctounas Kamuarka, 53°18.6°N,
160°20.5°E, 850 m (panyna Ha Puc. 24B). D — Ne 4, roro-Boctounas yactb bapenuesa mops, 70°38° N, 52°08’E, 165 m
(panyna Ha Puc. 24D). E-F — Kapckoe mope, 3anaanbiii Oeper m-a Simai, 71°54°N, 67°45°E, 40 m, (F — Ne 3, panyna Ha Puc.

24C). MacmtabHbIit oTpe3ok 10 Mm.

(mrr). Rachidian (Fig. 24 A-D) with 3 cusps of
equal or unequal length (median cusp the longest).
The cusps are situated on crescent-curved base.
Lateral teeth as in P. parvus. Radular morphology is
summarized in Table 5.

Anterior oesophagus inside proboscis thin-walled
and narrow. Salivary ducts thick, equal in width to
anterior oesophagus. (Fig. 23F, sd). They widen
abruptly after leaving proboscis and form salivary
pouches on both sides of buccal mass (Fig 23F,
ss). Salivary glands (Fig. 23G, sg) large, nearly

equal to proboscis in length, situated on its both
sides. Proboscis retractors (Fig. 23 F-G, prr) paired,
thick, contracted, detached from rhynchodeum ap-
proximately in the middle of proboscis and attached
to lateral walls of body haemocoel. Valve of Leibleina
(vl) short, swollen, with nerve ring located immedi-
ately after it. Posterior oesophagus narrower than
anterior one, follows along well-developed gland of
Leiblein (gl), tapering posteriorly to an ample. Nar-
row duct of gland of Leiblein opens into oesopha-
gus close to nerve ring.
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FIG. 23. Anatomy of Retifusus roseus no. 1 (shell on Fig. 22B, radula on Fig. 24A). A — soft body ventral view; B — soft body
lateral view; C — mantle; D — head; E — penis; F — proboscis opened dorsally; G — foregut ventro-lateral view; H — stomach
general view; I — opened stomach.

PUC. 23. Anaromus Retifissus roseus Ne 1 (pakoBuna Ha Prc. 22B, pamymna na Puc. 24A). A — MsTKO€ TEJ0, BUJ C BEHTPAILHON
cTopoHbl; B — msrkoe Teno, narepansubiii Bug; C — mantus; D — ronosa; E — nenuc; F — X000T, BCKPBITHIH ¢ 1opcanbHOit
cTopoHBI; G — BEHTpO-JIaTepanbHbBIA B MIEPEJHETO OTAeNA MHIIeBapuTeabHOM cucTembl; H — obmuii Bux xemynxa; I —
BCKPBITBIH JKETyI0K.
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FIG. 24. Radulae of Retifusus. A — R. roseus no. 1 (shell on Fig. 22B, anatomy on Fig. 23). B— R. roseus no. 2 (shell on Fig. 22C).
C — R. roseus no. 3 (shell on Fig. 22F). D — R. roseus no. 4 (shell on Fig. 22D). E — R. latericeus no. 1 (shell on Fig. 25A,
anatomy on Fig. 26). F — R. latericeus no. 2 (shell on Fig. 25B). Scale bar 100 pm.

PUC. 24. Panyner Retifisus. A — R. roseus Ne 1 (paxoBuHa Ha Puc. 22B, anaromust Ha Puc. 23). B — R. roseus Ne 2 (pakoBuHa Ha
Puc. 22C). C — R. roseus Ne 3 (paxoBuna Ha Puc. 22F). D — R. roseus Ne 4 (pakoBuna Ha Puc. 22D). E — R. latericeus Ne 1
(paxoBuHa Ha Puc. 25E, anaromus Ha Puc. 26). F— R. latericeus Ne 2 (pakoBuHa Ha Puc. 25B). MacmtabHsIi oTpe3ok — 100
pm.



152 AR. Kosyan, Yu.l. Kantor

Stomach spans 1/3 of visceral whorl, situated
parallelly to its longitudinal axis, and has thin semi-
transparent walls with transverse folds visible
through them (Fig. 23H). Posterior mixing area
small, rounded, lined with transverse folds (Fig.
231, pma). Inner stomach wall in its posterior part
lined with two rows of oblique folds, joining at
obtuse angle, while anteriorly the wall is lined with
uniform oblique folds. Longitudinal fold on inner
stomach wall rather large, ends near opening of
anterior duct of digestive gland (Fig. 231, adg).
Opening of posterior duct of digestive gland situat-
ed in the deepening of oesophageal opening. Outer
stomach wall lined with multiple transverse folds.

Differential diagnosis. From most similar Re-
tifusus jessoensis, R. roseus differs by less pro-
nounced spiral cords, absence of axial ribs, radula
morphology and foregut anatomy; from R. similis
and R. attenuatus by the presence of salivary pouch-
es.

Distribution — the Barents, Kara, East-Siberian
and Bering seas, eastern Kamchatka, 40-850 m.

Remarks. The deep-water specimen from Ka-
mchatka (Fig. 22C) differs from the rest of material
in shape and is attributed to R. roseus only tentative-
ly, based on similar shell sculpture, anatomy and
radula morphology. Since Dall [1921], the first
record of the species (within the genus Aulaco-
fusus) has been made by Kantor and Sysoev [2005,
2006] based on the single specimen from the East-
Siberian Sea. Bouchet and Warén [1985, p. 231,
figs. 634-636] illustrated two specimens of Colus
latericeus, one typical and another rather different
from the type, i.e. with more rounded shell with
lower spire and lacking axial ribs. We found several
specimens from the Barents and Kara Seas in the
collections of ZIN, greatly reminding that latter
specimen, and attribute them to Retifusus roseus.

Retifusus latericeus (Moller, 1842),
comb. nov.
(Figs. 24E-F, 25, 26)

Fusus latericeus Moller, 1842: 88.

Fusus pellucidus Hancock, 1846: 330, pl. 5, fig. 3.

Fusus pullus Reeve, 1848: pl. 21, fig. 89.

Tritonium incarnatum M. Sars, 1851: 191-192.

Neptunea (Sipho) pertenuis Sykes, 1911: 339, fig. page 340.

Lectotype [Bouchet, Warén, 1985]: ZMUC
GAS-72.

Type localities: of Fusus latericeus —west Green-
land (Igaliko Fjord or Godthaab); of Fusus pelluci-
dus — deep inlet on the west coast of the Davis
Strait, 68°N, 66°30°W, 12-15 fms; of Fusus pullus
— Newfoundland; of Tritonium incarnatum - Trom-
s0 and Havosund, 20-30 fims; of Neptunea (Sipho)
pertenuis — Porcupine Expedition 1869, sta. 51.

Material examined: 8 lots, 8 specimens. ZMMU 18275,

Barents Sea, RV A.Otkupschikov, sta. 54, 190 m (no. 1 dis-
sected). ZMMU 18273 Barents Sea, RV A.Otkupschikov,
sta. 9, 69°10°N, 36°00°E, 80-88 m (no. 2 dissected). ZMMU
18272, Barents Sea, RV A.Otkupschikov, sta. 12, 69°20°N,
36°00’E, 182 m (1 spm.). ZMMU 18274, Barents Sea, RV
A.Otkupschikov, sta. 29, 69°22.5°N, 35°40’E, 180 m (1 spm).
ZMMU 18270, White Sea, 34 m (1 spm). ZIN 37308/23,
White Sea, Lovozero Gulf, sta. T-25, 26 m, 17.06.1974 (1
spm.). ZIN 37309/24, White Sea, Onezhsky Gulf, sta.l,
65°18°N, 35°00’E, 25-30 m, 10.07.80 (1 spm.). ZIN 55691/
52, White Sea, Solovetsky Islands, 26 m, 18.07.1895 (1 spm.).

Description. Shell 10-25 mm in height, elon-
gated-fusiform, with high spire, covered with thin
light-beige periostracum; shell under periostracum
white or rosy-beige (Fig. 25). Spiral sculpture rep-
resented by flattened spiral cords (10-17 on penulti-
mate whorl) separated by three times narrower
deep grooves between them. Axial sculpture con-
sists of medium high axial ribs, present on all whorls
in small specimens and only on upper whorls in
large ones. Operculum oval with terminal nucleus,
slightly shifted to the left. Measurements: no. 1 H
17.4 mm, h 11.7 mm, AL 9.0 mm; no. 2 H 23.0
mm, h 14.8 mm, AL 9.7 mm.

Soft body. Head large, tentacles long and thick,
with large black eyes situated at their bases on small
lobes. Mantle with ctenidium comprising 0.3 of
mantle width, and almost symmetrical, bipectinate
osphradium. Both dissected specimens were ma-
ture females with thick capsule gland.

Digestive system. Proboscis straight, buccal
mass pulled into proboscis haemocoel (Fig. 26).
Proboscis retractors attached to both sides of rhyn-
chodaeum as a few muscle bands. Radula has the
same morphology as in R. roseus, but median cusps
of rachidian are almost equal in length to outermost
cusps. Radula of no. 1 is 150 um wide (1.67% of
AL); of no. 2 — 130 um wide (1.34% of AL) (Figs.
24 E-F respectively). Salivary glands large, com-
prising about 0.4 of proboscis length. Salivary ducts
inside proboscis as wide as anterior oesophagus,
widening at basal part of buccal mass and forming
salivary pouches (Fig. 26). The ducts open into
salivary glands soon after coming out of proboscis.
Valve of Leiblein not large, pear-shaped; gland of
Leiblein medium large, dark brown, following par-
allel to posterior oesophagus.

Distribution. West Greenland, Newfoundland,
91-1417 m [Rosenberg, 2009 — Malacolog 4.1.1.);
the White and Barents Seas, 25-190 m.

Remarks. R. latericeus and R. roseus have
similar anatomy with salivary pouches of salivary
ducts, similar radulae morphology and sympatric
distribution in Arctic waters, thus probably being
closely related. Nevertheless, Retifusus latericeus
was found in warmer waters of North Atlantic and
the part of the Barents Sea, influenced by Gulf-
stream, whereas R. roseus was found only in cold
Arctic waters and North Pacific.
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FIG. 25. Shells of Retifusus latericeus. A —no. 1, Barents Sea, 190 m (radula on Fig. 24E, anatomy on Fig. 26). B—no. 2, Barents
Sea, 69°10°N, 36°00’E, 80-88 m (radula on Fig. 24F). C — Barents Sea, 69°22.5°N, 35°40’E, 180 m. D — White Sea, Lovozero
Gulf, 26 m. E — White Sea, Solovetsky Islands, 26 m. F — White Sea, Onezhsky Gulf, 25-30 m. Scale bar 10 mm.

PUC. 25. PakoBuHSI Retifusus latericeus. A — bapernieBo mope, 190 m, Ne 1 (paxyna na Puc. 24E, anatomus Ha Puc. 26). B —
bapenueso mope, 69°10°N, 36°00’E, 80-88 m, Ne 2 (pagyna Ha Puc. 24F). C — bapenueso mope, 69°22.5°N, 35°40’E, 180
M. D — benoe mope, JloBo3epckast ry6a, 26 M. E — Benoe mope, Cososenkue octpoBa, 26 M. F — beroe Mope, OHexCKHi
3anmB, 25-30 M. MacmTaGHbIi oTpe3ok 10 Mm.
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FIG. 26. Opened proboscis of Retifusus latericeus no. 1 (shell
on Fig. 25A, radula on Fig. 24E). Scale bar 1 mm.

PUC. 26. BekpeoiThiii x000T Retifusus latericeus Nel (paxo-
BuHa Ha Puc. 25A, paxyna Ha Puc. 24E). MacmraGHsIit
OTpe3oK 1 MM.

Retifusus attenuatus
(Golikov et Gulbin, 1977)
(Figs. 21,27 A-C, 28, 29B)

Mohnia attenuata Golikov, Gulbin, 1977: 178-179, Fig. 1. —
Higo et al., 1999: 228. — Kantor, Sysoev, 2005: 133. —
Kantor, Sysoev, 2006: 186, pl. 93 L.

Retifusus attenuatus. — Sirenko et al.,2013: 161.

Holotype: ZIN 28231/1.
Type locality: Ekaterina Strait (between Ku-
nashir and Iturup Islands), 250 m.

Material examined: ZIN 28233, RV Lebed, Paramushir
Island, off Jumen cape, sta. 77, 198 m, pebble, sand, mud (1
specimen, dissected).

Description. Shell 20-25 mm in height, thin-
walled, elongated-fusiform, with poorly convex
whorls and attenuated spire, covered with light-
beige periostracum (Fig. 27 A-C). Spiral sculpture
consists of flattened cords, separated by shallow
grooves, up to 15 cords on penultimate whorl. Axial
sculpture on last and penultimate whorls represent-

ed only by incremental lines, some week axial ribs
are seen on upper whorls. Operculum oval, with
terminal nucleus, slightly shifted to left. Measure-
ments: H 20.7 mm, h 15.0 mm, AL 11.0 mm.
Juvenile male.

Soft body. Head wide, contracted, tentacles
pointed towards lateral parts of head, with eyes
sitting on small lobes at their bases (Fig. 28B). Foot
folded transversely, propodium moderately wide
separated bo deep propodial groove. Penis small,
situated at right side of head, distinct seminal papilla
absent. (Fig. 28A, p). Mantle length equal to width,
siphon moderately thick and long (Fig. 28C). Ctenid-
ium very long, occupies almost entire mantle length.
Folds of hypobranchial gland comprise the rest part
of mantle between ctenidium and rectum. Osphra-
dium slightly shorter than ctenidium, occupies 0.75
of length and about 0.2 width of mantle. Rectum
occupies half mantle length.

Digestive system. Proboscis straight within
thin-walled rhynchodaeum (Fig. 28A). Proboscis
retractors situated on both sides of rhynchodaeum
in middle part of its length attaching to lateral walls
of body haemocoel (Fig. 28 E-F, prr). Buccal mass
occupies entire proboscis length; multiple bands of
odontophoral retractors arise from its base (Fig.
28A, bm, odr). Radula is 6 mm long and 120 pm
wide (0.86 % AL), consists of 116 rows of teeth, 6
nascent (Fig. 29B). Central tooth of radula bears
three narrow cusps of subequal length. Lateral teeth
of the same morphology as in R. roseus and R.
parvus. Large median radula retractor arises from
radula sac base, splits in two bundles before attach-
ing to rhynchodaeum walls (Fig. 28A, mrr). Rami-
fying nerve fibers follow along inner proboscis
walls (n). Anterior oesophagus, after leaving pro-
boscis, coiled anterior to medium-sized valve of
Leiblein. Nerve ring situated next to the valve. Pos-
terior oesophagus wide; gland of Leiblein large,
well-developed, situated beneath salivary glands along
posterior oesophagus. Duct of the gland not found.
Salivary glands very large, equal to proboscis length
(Fig. 28 E-F, sg). Wide salivary ducts follow paral-
lel to anterior oesophagus and open into buccal
cavity. Salivary pouches absent.

Stomach spans 0.3 whorl and situated parallelly
to its longitudinal axis (Fig. 28D). Posterior mixing
area not large, tapering. Posterior oesophagus opens
into stomach ventrally. Outer stomach wall lined
with transverse folds. Further inner structure of
stomach not examined.

Distribution — southern Kurile Islands, 150-
414 m (Fig. 21).

Remarks. Shell clearly differs from the majori-
ty of Retifusus species by absence of axial ribs on
two last whorls. From R. roseus differs by more
elongated shell shape and absence of salivary pouches
of salivary ducts.
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FIG. 27. Shells of Retifusus: A —holotype of R. attenuatus: Ekaterina Strait (between Kunashir and Iturup Islands), 250 m. B—R.
attenuatus, ZIN. C — R. attenuatus no. 1: North Kurile Islands, Paramushir, off Jumen cape, 198 m (radula on Fig. 29B,
anatomy on Fig. 28). D — holotype of R. similis: Paramushir Island, Kurile Islands, 300 m. E — R. similis no. 1, Paramushir
Island, Vasiliev gulf, 53 m (radula on Fig. 29C, anatomy on Fig. 30). F — R. similis no. 2: Sea of Okhotsk, Sakhalin Bay,
54°31.8’N, 140°44°E, 82 m (radula on Fig. 29A). G-H — R. similis, ZIN. I — holotype of R. iturupus in scale: Kurile Islands,
Iturup Island, 44°47.7°N, 148°55.5°E, 660 m; I’ — twice enlarged. Scale bar 10 mm.

PUC. 27. PaxoBunsl Retifitsus: A —ronotun R. attenuatus: nponus Exarepuns! (Mexmy o-samu Kynamup u Utypym), 250 M. B —
R. attenuatus, ZIN. C — R. attenuatus Ne 1: Cesepnsie Kypuisl, o-B [Tapamymmup, ot M. FOmen, 198 M (panyna na Puc. 29B,
aHaromus Ha Puc. 28). D — ronotun R.similis, Kypunbsckue octposa, [lapamymmp, 300 M. E — R. similis Ne 1, [Tlapamyup,
Oyxrta BacuibeBa, 53 M (pamyna Ha Puc. 29C, anaromus Ha Puc. 30). F — R. similis Ne 2: Oxorckoe Mope, CaxaiuHcKuii 3ai.,
54°31.8°N, 140°44°E, 82 m (paxyna Ha Puc. 29A). G-H — R.similis, ZIN. I — ronotun R. iturupus B macmrade, Kypunbckue
octpoBa, Utypym, 44°47.7°N, 148°55.5°E, 660 M. I’ — yBenuden BaBoe. MacmtaGHbIi oTpe3ok 10 mm.
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FIG. 28. Anatomy of Retifusus attenuatus no. 1 (shell on Fig. 27C, radula on Fig. 29B). A — proboscis opened dorsally; B—head
and penis; C —mantle; D — stomach general view; E — foregut, right salivary gland removed; F — foregut, right salivary gland

present.

PUC. 28. Anatomy of Retifusus attenuatus Ne 1 (pakosuna Ha Puc. 27C, panyna Ha Puc. 29B). A — proboscis opened dorsally;
B —head and penis; C —mantle; D —stomach general view; E — foregut, right salivary gland removed; F —foregut, right salivary

gland present.

Retifusus similis (Golikov et Gulbin, 1977)
(Figs. 21,27 D-H, 29 A, C, 30)

Mohnia similis Golikov, Gulbin, 1977: 179-180, Fig. 2. —
Higo et al., 1999: 228. — Kantor, Sysoev, 2005: 133. —
Kantor, Sysoev, 2006: 198, pl. 93 B.

Retifusus similis — Sirenko et al.,2013: 162.

Holotype: ZIN 28236/1.
Type locality: Paramushir Island, Kurile Islands,
300 m.

Material examined: ZIN 28237, RV Lebed, Paramushir
Island, Vasiliev’s gulf, sta. 65, 53 m, pebble, 11.07.1954 (no.
1 dissected). ZMMU 18301, FV Popov, Sakhalin Bay,
54°31.8°N, 140°44’E, 82 m, 15.07.1985 (no. 2 dissected).

Description. Shell 12-34 mm in height, elon-
gated-fusiform, covered with yellowish to light-
brown periostracum (Fig. 27 D-H). Siphon well-
defined, slightly left-curved, moderately long. Spi-
ral sculpture consists of prominent spiral cords, up
to 15 on penultimate whorl; axial sculpture repre-
sented by more or less pronounced axial ribs, up to

15 on last whorl. Operculum oval, with terminal
nucleus, shifted to left. Measurements: no. 1 H 15.6
mm, h 12.4 mm, AL 9.5 mm; no. 2. H 33.3 mm, h
22.7 mm, AL 16.1 mm.

Soft body: three whorls extracted from the shell.
Mantle spans 1 whorl, kidney — 0.5, the rest —
digestive gland and gonad (Fig. 30 A-B). Head large,
with large thick tentacles bearing large black eyes at
their bases. Foot contracted, of medium sizes, pro-
podium separated by deep propodial groove. Man-
tle length slightly exceeds width (Fig. 30C). Cteni-
dium and osphradium crescent-curved and equal to
each other, occupying 0.6 of length and 0.2 of
mantle width. Capsule gland not large, occupies 0.6
of mantle length and terminates by small female
orifice (cg). Rectum covered by capsule gland.

Digestive system. Proboscis long and narrow.
Two lateral bands of proboscis retractors attached
to thynchodeum at proboscis base (Fig. 30H, prr).
Buccal mass attached to basal part of proboscis
wall by multiple odontophoral retractors (Fig. 30D,
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FIG. 29. Radulae of Retifusus: A — R. similis no. 2 (shell on Fig. 27 F); B— R. attenuatus no. 1 (shell on Fig. 27C, anatomy on Fig.
28); C — R.similis no. 1 (shell on Fig. 27E, anatomy on Fig. 30); D — R. iturupus no. 1 (anatomy on Fig. 31). Scale bar 50 um.

PUC. 29. Papyne! Retifusus: A — R. similis Ne 2 (paxoBuna Ha Puc. 27F); B — R. attenuatus Ne 1 (paxouna Ha Puc. 27C); C—R.
similis Ne 1 (pakoBuHa Ha Puc. 27E); D — R. iturupus Ne 1. MacmrabusIii orpe3ok 50 pm.

odr). Radula in radula sac attached to rhynchodae-
um by bifurcating median retractor. Radula width
of specimen no. 1 is 150 pm (1.58 % AL), of no. 2
—130 pm (0.81 % of AL) (Fig. 29 A, C). Rachidian
tricuspidate, cusps of equal size in spm. no. 1,
median cusp slightly longer than marginals in spm.
no. 2. Lateral teeth of the same morphology as in R.
parvus, R. roseus and R. attenuatus. Valve of Leiblein
of moderate size, oval (Fig. 30 G, I, vl). Gland of
Leiblein large, well-developed (gl); small narrow
duct of gland of Leiblein opens into oesophagus
soon posterior to nerve ring (Fig. 301, dgl). Salivary
glands very large, longer than proboscis (Fig. 30 G-
H, sg); salivary ducts follow along anterior oesoph-
agus and open into buccal cavity; salivary pouches
absent.

Stomach spans 0.25 of visceral whorl and situ-
ated at 45° to its longitudinal axis (Fig. 30F). Poste-
rior mixing area not large, rounded, lined with medi-
um high transverse folds on inner stomach wall.

Outer stomach wall lined with high transverse folds
(Fig. 30E, pma). There is oblique longitudinal fold
(Ifl) on inner stomach wall, lined with low trans-
verse folds; opening of anterior duct of digestive
gland situated at anterior end, and openings of
oesophagus and posterior duct of digestive gland —
on posterior end of longitudinal fold. The rest of
inner stomach wall lined with oblique folds.

Distribution — Kurile Islands, northern Sakha-
lin, 50-300 m (Fig. 21).

Remarks. The species very much resembles R.
parvus, differing by absence of salivary pouches on
salivary ducts.

Retifusus iturupus (Golikov et Sirenko, 1998)
(Figs.21,271,29D, 31)
Mohnia iturupa Golikov, Sirenko, 1998: 113, figs. 71, 15 F,

M. — Kantor, Sysoev, 2005: 133. — Kantor, Sysoev, 2006:
187, pl. 93 H-H’.
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FIG. 30. Anatomy of Retifusus similis no. 1 (shell on Fig. 27E, radula on Fig. 29C). A — soft body ventral view; B — soft body
dorsal view; C — mantle; D — proboscis opened dorsally; E — opened stomach; F — stomach general view; G — ventral view of
foregut; H — dorsal view of foregut; I — lateral view of foregut, salivary glands removed.

PUC. 30. Anaromus Retifusus similis Ne 1 (paxoBuna Ha Puc. 27E, pagyna Ha Puc. 29C). A — BeHTpabHBIH BU MSTKOTO Tena; B —
JopcanbHbIA BUA Msrkoro Tena; C — mantus; D — X000T, BCKPBITHIN ¢ JopcanbHON cTOpOoHBI; E — BCKpBITHIH sxemynok; F —
oOuwmii Bu xkenyaka; G — BEHTpalbHbIN BUJI IEPEHETO OT/IeNa MUIeBapUTeNbHOM cucTeMbl; H — mopcanbHbli BUI IepeiHe-
TO OTJeTa MUIIEBAPUTEIBHON CHCTeMBI; I — maTepanbHbIil BUA TIEPEAHETO OT/eNa MUIIEBApUTEILHOW CHCTEMBI, CIIFOHHBIE

KCJIC3bI Y1aJICHbI.

Retifusus iturupus — Sirenko et al., 2013: 162.

Holotype: ZIN 57499/1

Type locality: Iturup Island, 44°47.7°N,
148°55.5’E, 660 m.

Material examined: ZIN 57891, RV Odissey, Iturup

Island (Kurile Islands), 44°46.8°N, 149°06.7’E, 880 m,
26.07.1984 (2 spms., no. 1 dissected).

Description. Shell 8-10 mm in height, broad-
fusiform, with fast increasing diameter of whorls;

covered with thin light-brown periostracum, shell
under periostracum light-beige (Fig. 27 I-I"). Spiral
sculpture consists of wide flat spiral cords (about
10 on penultimate whorl), axial sculpture represent-
ed by well-pronounced incremental lines on last
whorl and low axial ribs on spire.

Operculum oval with terminal nucleus moved to
left. Measurements: H 8.7 mm, h 6.8 mm, AL 5.5
mm. Juvenile male.

Soft body consists of four whorls: mantle spans
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FIG. 31. Anatomy of Retifusus iturupus no. 1 (radula on Fig. 29D). A — soft body dorsal view; B — soft body ventral view; C —

mantle; D-E — lateral and ventro-lateral view of foregut.

PUC. 31. Anatomus Retifusus iturupus Ne 1 (pagyna Ha Puc. 29D). A — mopcanbHbIi BHI MATKOTO Tea; B — BeHTpaibHbIN B
msrkoro tena; C — mantust; D-E — nepennuit otaen numeBapuTeIbHOM CUCTEMBI.

1 whorl, kidney 1/3, digestive gland and gonad the
rest of visceral mass (Fig. 31 A-B). Head large, with
thick contracted tentacles and large black eyes at
their bases (Fig. 31, eye). Foot contracted, wide
propodium separated by deep propodial groove.
Operculum oval, with terminal nucleus (Fig. 31B,
op, broken). Penis large, seminal papilla absent
(Fig. 41A, p). Mantle length slightly exceeds width
(Fig. 31C). Siphon moderately long and wide. Os-
phradium very large, with wide lamellae, occu-
pying 0.75 length and 0.3 width of mantle. Cres-
cent-curved ctenidium slightly narrower than os-
phradium, occupies 0.75 length and 0.25 width of
mantle. Rectum less than half mantle length, nar-
row.

Digestive system. Proboscis partially protract-
ed. Mouth opening rounded, situated terminally (Fig.
31 D-E, mo). Buccal mass occupies whole probos-
cis length. Radula is 2 mm long and 80 um wide
(1.13% AL), consisting of 74 rows of teeth. Central

tooth with three cusps, with median one slightly
longer than marginal (Fig. 29D). Lateral teeth of the
same morphology as in R. parvus, R. roseus, R,
attenuatus and R. similis. Anterior oesophagus fol-
lows along ventral side of proboscis forming large
valve of Leiblein (Fig. 31D, vl). Massive nerve ring
(mr) is situated immediately behind the valve. Gland
of Leiblein (gl) large, massive, long, S-curved,
running along posterior oesophagus. Duct of gland
of Leiblein opens shortly posterior to nerve ring
(Fig. 31E, dgl). Salivary glands not large, about 0.3
proboscis length, rounded, situated on both sides of
nerve ring.

Stomach not studied.

Distribution — Pacific coast of Iturup Island,
660-920 m (Fig. 21).

Remark. The species was obviously described
from a juvenile specimen. It is much similar to R.
similis from which it differs by its peculiar shell
shape with quickly increasing diameter of whorls.
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Retifusus latiplicatus sp. nov.
(Figs. 21, 32-34)
urn:lsid:zoobank.org:act:6262FA2E-0A4A-
4A9D-9DDO0-66E79F1E3891

Holotype: ZMMU Lc 40338, paratypes ZMMU
Lc 40339.

Type locality: northern part of the Sea of
Okhotsk, 57°12.5°N, 152°23.0’E, 415 m.

Type material: 1 lot, 9 specimens, 1O, Sea of
Okhotsk, RV Vityaz, sta. 56,57°12.5°N, 152°23.0’E,
415 m, 27.08.1948 (holotype, paratype 1 and spm.
no. 1. dissected).

Etymology. The name is derived from latus
(Latin: wide) and plicae (Latin: folds), regarding the
peculiarities of axial sculpture.

Description. Shell small-sized, broad-fusiform,
relatively thin-walled, but solid, not-translucent, with
long, well-defined, slightly left-curved rather nar-
row siphonal canal (Fig. 32, Table 6). Protoconch
and upper whorls eroded, the rest of shell consists
of 3 whorls (holotype). Periostracum thin, pale-
beige to creamy; shell under periostracum white or
creamy. Teleoconch whorls strongly convex, pe-
riphery of last whorl more convex adapically, whorl
gradually tapering to siphonal canal. Aperture high,
oval, tapering posteriorly beneath impressed suture;
outer lip unevenly rounded, somewhat swollen in
the upper part. Inner lip is concave, smooth, cov-
ered with thin callus, extending on parietal part of
whorl. Dominant sculpture of strong to faint axial
ribs on upper half of whorl, becoming obsolete in
some specimens, 9-10 on last whorl; spiral sculp-
ture represented by well-pronounced unevenly wide
spiral cords (15 to 20 on penultimate whorl). Oper-
culum oval with terminal nucleus shifted leftward.

[Anarno3. PakoBuHa ManeHbKas, ITUPOKO-BEPETEHOBH -
Hasl, CPaBHUTEIbHO TOHKOCTEHHAs!, HO TBep/asi, C AJIMHHBIM,
XOPOIIO 000COOICHHEIM, CIIETKA IIOBEPHY THIM BIIEBO, JIOBOJIb-
HO y3KUM CH(QOHATEHBIM BeIpocToM. (Prc. 32, Tabm. 6). [1po-
TOKOHX M BEpXHHE 000POTHI 3pOUPOBAHBI, OCTAIbHAs YaCTh
PaKOBUHBI COCTOMT U3 IBYX 000poTOB. [lepuoctpakym ToH-
Kuii, ot GnegHo-0exeBoro 10 kpemosoro. OG0poTHI Telne-
OKOHXa CHJIBHO BBIITYKIIbIE, IEpH(epHs mociaenHero obopora
Oostee BBIMYKJIas B €T0 BEpXHEH 4acTH, 000pOT NOCTEIIEHHO
cy’kaeTcsl K CH(OHAIBHOMY KaHally. YCThe BBICOKOE, OBaJIb-
HO€, IOCTETIEHHO Cy’Kaloleecs K BAaBIeHHOMY mIBy. Hapyxk-
HsIsl Ty0a HEpPaBHOMEPHO OKpyTJIas, HECKOIBKO B3AyTas B
BepxHel uacTH. BHyTpenHsas ryba BorHyTasi, majkas, mo-
KPBITasi TOHKMM KaJUTyCOM, 3aXOASIINM Ha MapHeTalbHYyI0

qacTb obopora. [Ipeobnanaromas cKyabpITypa IpeacTasie-
Ha 0oJiee MM MEeHee BBIPKECHHBIMH OCEBBIMHU peOpamMu Ha
BEpXHE MMOJIOBHHE MOCJIEAHEr0 000pOTa M Ha BCEH MOBEPX-
HOCTH OCTaJIbHBIX 000pOTOB, pedpa MOT'YT OBITh ClIeTKa CKO-
IIEHHBIMH (OTKJIOHEHHBIMH BIIPaBo). Yrcmo oceBbIX pedep 9-
10 Ha mocnegreM obopote. CrimpanbHast CKYJIBITYpa Ipe-
CTaBJICHA XOPOLIO BHIPAXKCHHBIMU HEPABHOMEPHO IIMPOKHMH
cnupanbHbBIMU pedpamu (15-20 Ha mpeanocnenHeM 060po-
Te). Kprlmeuxa oBanpHast o CMEIIEHHBIM BIEBO TEPMHUHAITb-
HBIM SIIPOM. |

Soft body: 1.5 whorls extracted from the shell.
Head large, with long and thick tentacles, adpressed
to each other, and small black eyes sitting on lobes
at bases of tentacles. Foot contracted, with wide
propodium, separated by deep propodial groove
(Fig. 33A). Penis large, slightly tapering and bearing
large seminal papilla on the top, encircled by fold of
skin. Male orifice surrounded by rather large, visi-
ble with naked eye, high papillae (Fig. 33C). Man-
tle with long siphon; ctenidium spans almost whole
mantle length and 0.2 of its width; osphradium
slightly wider than ctenidium and occupies about
0.75 of its length (Fig. 33B). Narrow rectum occu-
pies less than half of mantle length,

Digestive system. Proboscis rather long and
straight (Fig. 33 D-E). Buccal mass spans whole
proboscis length. Radula similar in all examined
specimens (Table 6, Fig. 34), rachidian with three
cusps, of which median shifted forward on arcuate
basal plate. Lateral teeth with three cusps, outer-
most slightly longer, than two innermost, of ap-
proximately same size. Anterior oesophagus fol-
lows along ventral part of thynchodaeum and folds
twice before forming large pear-shaped valve of
Leiblein. Salivary glands medium-sized, situated on
both sides of rhynchodaecum. Salivary ducts thick,
straight, follow from salivary glands on both sides
of anterior oesophagus and form medium-sized sal-
ivary pouches before entering proboscis. Gland of
Leiblein rather thin, long, enters by long narrow
duct immediately after nerve ring (Fig. 33 D-E,
dgl).

Stomach of medium size, with small posterior
mixing area, lined by multiple transverse folds (Fig.
33F). Outer stomach wall bears longitudinal fold
(Fig. 33G, Ifl) lined with semicircular low trans-
verse folds, the rest part of stomach wall lined with
less frequent transverse folds. Oesophageal open-
ing deep and not large. Rather large opening of
anterior duct of digestive gland situated almost in

Table 6. Shell and radulae measurements of Retifusus latiplicatus sp. nov.

Teeth formula Figure
NO: of H.mm | h, mm AL, Width of o of AL (number of cusps on of
specimen mm radula, pm left lateral: rachidian:
. radula
right lateral)
Holotype 18.2 14.4 11.1 1.62 3:3:3 34A
Paratype | 17.5 14.3 10.8 1.48 3:3:3 34B
no. 1 20.1 16.1 12.0 1.58 3:3:3 34C
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FIG. 32. Shells of Retifusus latiplicatus sp. nov., Sea of Okhotsk, 57°12.5°N, 152°23.0’E, 415 m: A — holotype, ZMMU Lc
40338 (radula on Fig. 34A, anatomy on Fig. 33); B — paratype 1, ZMMU Lc 40339 (radula on Fig. 34B), C —no. 1 (radula
on Fig. 34C), D-F — paratypes 2-4, ZMMU Lc 40339.

PUC. 32. PakoBunsl Retifusus latiplicatus sp. nov., Oxorckoe mope, 57°12.5°N, 152°23.0’E, 415 m: A — ronotun, ZMMU Lc
40338 (pamyna Ha Puc. 34A, anaromus Ha Puc. 33); B — maparun 1, ZMMU Lc 40339 (pamyna Ha Puc. 34B); C — Ne 1
(panyna Ha Puc. 34C), D-F — naparuns! 2-4, ZMMU Lc 40339.

the middle part of inner stomach wall. The area
between anterior duct of digestive gland and intes-
tine opening is lined with longitudinal folds. The
area of inner stomach wall corresponding to longi-
tudinal fold on outer stomach wall lined with low
straight transverse folds. Opening of posterior duct
of digestive gland not found.

Distribution. Known only from the type locali-
ty.

Remarks. The new species may be easily rec-
ognized from other Retifusus species by peculiar
shell shape with long siphonal canal and slightly
swollen in upper parts periphery of the whorls, as
well as axial sculpture consisting of large widely
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FIG. 33. Anatomy of holotype of Retifusus latiplicatus (shell on Fig. 32A, radula on Fig. 34A). A — cephalopodium front view; B —
mantle; C — upper part of penis; D-E — foregut, right and left views; F — stomach general view; G — opened stomach.

PUC. 33. Anaromus ronoruna Retifusus latiplicatus (pakoBuHa Ha Puc. 32A, panyna Ha Puc. 34A). A — nedanonoanym, Buz
cnepenu; B —mantus; C — anukanbHas yacTb nenuca; D-E — nepennmii otnen numesapurenbHoi cuctemsl; F — o0muit Buza

xKelynka; G — BCKPBITBII KeIyI0K.

spaced axial ribs. The species has salivary pouches
and radula morphology similar to that in R. parvus,
R. roseus and R. latericeus, and is probably related
to these species.

Discussion

Retifusus was often considered as a subgenus
of Plicifusus Dall, 1902. This is a result of lack of
original diagnosis, rather variable shell, in many
respects similar to small-sized representatives of
Plicifusus, and partially because of unclear bound-
aries of the latter genus. Recent revision of Plici-
fusus [Kosyan, Kantor, 2012] revealed characteris-
tric radular morphology, allowing its clear separa-
tion from Retifusus. The radulae of Plicifusus nor-

mally with three-cuspidate lateral teeth, with small-
est intermediate cusps, while in all here considered
species of Retifusus lateral teeth possess three large
nearly equal-sized cusps. The other two genera,
besides Retifusus comprising a large number of
small-sized species possessing axial sculpture, are
poorly studied deep-water Mohnia and Retimohnia,
obviously representing heterogeneous groups in need
of revision.

Besides the radula, the genus Retifusus is char-
acterized by operculum with terminal nucleus, shift-
ed to the left. This type of operculum may be
considered transitional between clear subspiral, found
in all known Mohnia, Retimohnia and Fusipagoda
[Kosyan, unpublished] species, and clear terminal,
typical for the rest genera of Colinae (Plicifusus,
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Colus, Neptunea, Latisipho, Aulacofusus). We sug-
gest that this transitional form is closer to subspiral
type, because in Retimohnia bella (Ozaki, 1964)
we found larger (and, probably, older) specimens
bearing operculums with terminal nucleus shifted
leftwards, while other, smaller and younger speci-
mens possessed operculums with subspiral nuclei.
Within the species possessing operculums with sub-
spiral nuclei, the location of the nucleus may be
different: if it is situated closer to the posterior
margin of operculum, it may be several times bro-
ken during lifetime. As a result, we see terminal
nuclei, shifted to the left. This type of operculum is
known in Pararetifusus tenuis and P. kosugei, while
P. kantori has subspiral operculum.

Based on radula morphology, the species, con-
sidered here as Retifusus, may be divided into two
groups: the first (R. jessoensis, R. laticingulatus, R.
olivaceus and R. virens) has 3-6 cusps on rachidian
and lateral teeth with three long and thin, gradually
tapering cusps. The second group (R. roseus, R.
parvus, R. atiplicatus sp. nov., R. attenuatus, R.
similis, R. iturupus and R. latericeus) has three
cusps on rachidian and lateral teeth with shorter and
thicker cusps, than in the first group. Four species
of the second group also possess very peculiar
anatomy of the salivary ducts that form salivary
pouches. We do not know the function of these
structures, but may suggest that they serve for
accumulation of large volumes of saliva. Trans-
verse sections of salivary ducts of R. parvus show
the presence of a rather thick outer layer of circular
muscle fibers [Kosyan, 2007], which indicates the
possibility of peristaltic contractions. Probably, the
saliva contains poison (often found in Neptunea
species) and may be delivered during predation.

Shell characters appear to be of the least use
both for generic and specific identification of Reti-
fusus. R. jessoensis and R. olivaceus, as well as R.
parvus and R. similis are conchologically similar
and can not be distinguished from each other with-
out radula (in the first case) or anatomy (in the
second case) examination. The difference between
these two pairs of species is also very weak: gener-
ally, R. jessoensis — R. olivaceus possess more
coarse spiral sculpture and lower spires than R.
parvus — R. similis. 1t is interesting, that R. jessoen-
sis, R. olivaceus and R. parvus are often found
syntopic.

The species that we exclude herein from Reti-
fusus and were attributed previously to it by differ-
ent authors are shown in Table 7.

In the result of current revision we recognize 11
valid species of the genus Retifusus:

R. jessoensis (Schrenck, 1863, in 1862-63) —
Bering, Okhotsk and Japan Seas, Kurile Islands,
Pacific coast of Japan, 15-397 m.

R. laticingulatus (Golikov, Gulbin, 1977) — south-

L JRIN T ¥

FIG. 34. Radulae of Retifusus latiplicatus: A —holotype (shell
on Fig. 32A, anatomy on Fig. 33), B — paratype 1 (shell
on Fig. 32B), C —no. 1 (shell on Fig. 32C). Scale bar 50
pum.

PUC. 34. Panyns! Retifusus latiplicatus: A — ronotur (pakoBu-
Ha Ha Puc. 32A, anaromust Ha Puc. 33), B — maparun 1
(paxoBuHa Ha Puc. 32B), C — Ne 1 (pakoBuna Ha Puc.
32C). MacmtabHblit oTpe3ok 50 pm.

ern Kurile Islands, Peter the Great Bay (Sea of
Japan) 129-188 m.
R. olivaceus (Bartsch, 1929) — Bering, Okhotsk
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Table 7. Species excluded from Retifussus.

Original binomen Attributed to Retifusus by: Current generic Reference
position

"Phymorhynchus" tenuis Kantor, Sysoev, 2005, 2006 | Pararetifusus Kosuge, 1967
Okutani, 1966

Plicifusus scissuratus Dall, 1918 Golikov et al., 2001; Plicifusus Kosyan, Kantor,

Kantor, Sysoev, 2005, 2006 2012

Fusus (Sipho) olivaceus Golikov et al., 2001; Plicifusus Kosyan, Kantor,

(Aurivillius, 1885) Kantor, Sysoev, 2005, 2006 2012

Plicifusus (Retifusus) incisus

Golikov et al., 2001;

Junior synonym of | Kantor, Sysoev,

Dall, 1919 Kantor, Sysoev, 2005, 2006 | Plicifusus 2005, 2006;
olivaceus Kosyan, Kantor,
(Aurivillius, 1885) | 2012
Plicifusus (Retifusus) oceanodromae | Dall, 1921, 1925 Plicifusus Kosyan, Kantor,
Dall, 1919 2012
Mohnia frielei Dall, 1891 Kosyan, Kantor, 2009 Retimohnia McLean, 1995;

Kantor, 2009

and Japan Seas, south-eastern Kamchatka, 76-165 m.

R. virens (Dall, 1877) — Aleutian Islands, Sea of
Okhotsk, Sea of Japan (Peter the Great Bay), 18-
312 m.

R. parvus (Tiba, 1980) — Pacific coast of Japan,
Sea of Japan, Sea of Okhotsk, eastern Kamchatka,
Bering Sea, 24-400 m.

R. roseus (Dall, 1877) — the Barents, Kara, East-
Siberian and Bering Seas, eastern Kamchatka, 40-
850 m.

R. latericeus (Moeller, 1842) — west Greenland,
Newfoundland, White and Barents seas, 25-1417
m.

R. attenuatus (Golikov, Gulbin, 1977) — south-
ern Kurile Islands, 150-414 m

R. similis (Golikov, Gulbin, 1977) — Kurile Is-
lands, northern Sakhalin, 50-300 m.

R. iturupus (Golikov, Sirenko, 1998) — Pacific
coast of Iturup Island, 660-920 m

R. atiplicatus sp. nov. — northern part of the Sea
of Okhotsk, 415 m.

The majority of species are found in shallow
waters, from subtidal to upper bathyal (not exceed-
ing 450 m), except for R. roseus and R. iturupus,
that penetrate the lower bathyal: the range of the
first species is 40-850 m, the range of the second
one — 660-920 m. R. latericeus is found in North
Atlantic; R. roseus appears to be nearly circumpolar,
the rest of the Retifusus species have Pacific boreal
distribution.
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PeBusus pona Retifusus Dall, 1916 (Gastropoda:
Buccinidae)

A.P.KOCBSIH, 10.1. KAHTOP

Hucmumym npobrem skonozuu u seontoyuu um. A.H.
Cesepyosa PAH, 119071 Mockea, Jlenunckuii npocnexm,
33, POCCHUA. E-mail: kosalisa@yandex.ru

PE3IOME. Pon Retifusus peBU30BaH Ha OCHOBAaHUH
NIPU3HAKOB PAKOBUHBI, PaayJbl U aHATOMUHU MSTKOTO
Tena. B pesynbrare B cocTaB pona BKitoueHs! 10 panee
ONMCAaHHBIX BUJOB M OAHMH HOBBIH: R. jessoensis

(Schrenck, 1863 in 1862-63), R. virens (Dall, 1877), R.
olivaceus (Bartsch, 1929), R. laticingulatus (Golikov et
Gulbin, 1977), R. roseus (Dall, 1877), R. parvus (Tiba,
1981), R. attenuatus (Golikov et Gulbin, 1977), R. similis
(Golikov et Gulbin, 1977), R. iturupus (Golikov et Sirenko,
1998), R. latericeus (Moeller, 1842), u R. latiplicatus sp.
nov. Chrysodomus brunneus Dall, 1877 cuHOHUMH3H-
poBaH ¢ R. jessoensis; Bela yanamii Yokoyama, 1926 —
¢ R. virens; Plicifusus saginatus Tiba, 1980 u Retifusus
semiplicatus Golikov in Golikov et Scarlato, 1985 —c R.
parvus.




