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ABSTRACT. Two species of the subfamily Moellerii-
nae Hickman et McLean, 1990 — Moelleria costulata
(Moller, 1842) and Spiromoelleria quadrae (Dall, 1897)
— have been reported from the northwestern Pacific so
far. The present paper clarifies their distribution in the
region based on the museum collections and newly
obtained material from the northwestern Pacific. Also,
one more species, Spiromoelleria maculata (Golikov
et Gulbin, 1978), which previously had been considered
as amember of the genus Homalopoma Carpenter, 1864
(subfamily Coloniinae), is here suggested to be a mem-
ber of Moelleriinae.

Introduction

Only three species had been known in the sub-
family Moelleriinae Hickman et McLean, 1990 —
Moelleria costulata (Meller, 1842), Spiromoelleria
quadrae (Dall, 1897) and Spiromoelleria kache-
makensis Baxter et McLean, 1984. Two of them
have been reported from the northwestern Pacific
so far — Moelleria costulata and Spiromoelleria
quadrae [Golikov, Gulbin, 1978; Kantor, Sysoev,
2006; Sirenko et al., 2013].

All these species have a calcareous operculum
and rhipidoglossate radula, as do the members of
the genus Homalopoma Carpenter, 1864 (prior to
the present work, the latter genus was placed in the
subfamily Colloniinae Cossmann, 1916 [Schroeder,
2012]). But Moelleria Jeffreys, 1865 and Spiro-

moelleria Baxter et McLean, 1984 differ from
Homalopoma in its having an operculum with a
multispiral pattern on its exterior surface, and hav-
ing the operculum unable to retract deeper than
flush with the apertural margin [Baxter, McLean,
1984] (compare Figs 1 A, E and Figs 2 A-B). In
accordance with this, the species, which was earli-
er described as Homalopoma maculata Golikov et
Gulbin, 1978 (Figs 2 C-D), should be removed
from the genus Homalopoma, because its opercu-
lum has a multispiral pattern of the inner side, and it
is unable to retract beyond the aperture.

The spiral sculpture of Homalopoma maculata
is characteristic for Spiromoelleria, and Homalopo-
ma maculata does not have the typical feature of
the genus Moelleria — the coalescing axial sculpture
(compare Figs 1 A, B and Figs 2 C-D). So in this
paper we place Homalopoma maculata in the genus
Spiromoelleria. Additionally, based on the new find-
ings in the Sea of Japan, Okhotsk, Bering and
Chukchi seas we clarify the distribution of the
species of the subfamily Moelleriinae in the NW
Pacific.

Materials and methods

The material described in the article is housed in
the collections of the Zoological Institution of the
Russian Academy of Sciences, Saint-Petersburg
(ZISP) and was collected off eastern Kamchatka in
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2013 and 2014 by R/V “MRTK-316”, in the Chuk-
chi Sea in 2004 and 2012 by R/V “Professor Khro-
mov”, in the Sea of Okhotsk in 2013 and 2014 by R/
V “TINRO”, “Professor Probatov” and “Professor
Kizevetter” and in the Barents Sea in 2008, 2009,
2012 by R/V “Dalnie Zelentsy” and “Viking-2".

The shells were studied using MSP-2 stereomi-
croscope with DCM-130 digital camera. Scanning
electronic microphotographs of the radulae were
taken with a FEI SEM Quanta 250. Radulae were
cleaned from tissues with a water solution of sodi-
um hypochlorite and then were washed with dis-
tilled water.

Abbreviations used: H — shell height;

KB PGI — Kamchatka Branch of Pacific Geo-
graphical Institute, Russian Academy of Sciences;

LMBI — Laboratory of Macroecology and Bio-
geography of Invertebrates, Saint-Petersburg State
University;

USNM — National Museum of Natural History,
Smithsonian Institution, Washington DC;

ZISP — Zoological Institute, Russian Academy
of Sciences, Saint-Petersburg, Russia;

ZMUC — Zoological Museum of the University
of Copenhagen, Denmark.

Taxonomic description

Class Gastropoda
Subclass Vetigastropoda
Superfamily Phasianelloidea Swainson, 1840
Family Colloniidae Cossmann, 1916
Subfamily Moelleriinae
Hickman et McLean, 1990

Genus Moelleria Jeftreys, 1865

Type species: Margarita costulata Meller, 1842
(by monotypy).

Moelleria costulata (Meller, 1842)
(Figs 1 A-C, Fig. 3 (squares))

Margarita costulata Meller, 1842: 83; Schigette, Warén, 1992:
8, figs 27-29.

Moelleria costulata. — Abbott, 1974: 61, fig. 501; Baxter,
McLean, 1984: 221, figs 2, 4 (bibliography); Hickman,
McLean, 1990: figs 15A, 16B; Kantor, Sysoev, 2006: 39,
pl. 18 B; Sirenko ef al., 2013: 152.

Type material: Syntypes: ZMUC GAS-24, GAS-
25, GAS-26.
Type locality: West Greenland: “Baals River”,

Julianehaab [Schigette, Warén, 1992].

Material studied: The Sea of Okhotsk, ZISP 54252/
60, near Sakhalin Island, 49°01.0°N, 144°41.5’E, 75 m, R/V
“Toporok”, st. 82, 02.12.1947, 2 alive. KB PGI, 57°39.4’N,
155°57.6’E, 100 m, R/V “Professor Probatov”, st. 63,
15.08.2013, 3 alive. Southeast Kamchatka, KB PGI,
52°11.5°N, 158°49.6’E, 258 m, R/V “MRTK-316",
06.06.2014, st. 25, 1 alive. KB PGI, Kamchatka Bay,
55°10.0°N, 162°2.1’E, 200 m, R/V “MRTK-316%,07.06. 2013,
st. 5,2 alive. KB PGI, Kamchatka Bay, 55°30.0°N, 162°0.5’E,
250 m, R/V “MRTK-316%, 05.06. 2013, st. 11, 1 alive. The
Bering Sea, ZIN 46303/53, Korfa Bay, 16 m, R/V “Raduga”,
SCUBA, 27.07.1975, 1 alive. The Chukchi Sea, ZIN 60807/
62, 70°45.58°N, 175°32.0°W, 71.8 m, R/V “Professor Khro-
mov”, st. 106, 18.08.2004, 1 alive. ZIN 60808/63, 71°23.73°N,
174°54.7°W, 69.7 m, R/V “Professor Khromov”, st. 62B,
21.08.2004, 1 alive. ZIN 61938/64, 68°20.804’N, 167°10.089°W,
30 m, R/V “Professor Chromov”, st. CS-17, 01.09.2012, 1
dead. The Barents Sea, LMBI, Murman Coast, Dolgaya
Inlet, 69°10.23°N, 34°57.39°E, 13 m, R/V “Dalnie Zelentsy”,
st. 5S-2, 29.05.09, 19 alive (radula of 1 spec. studied with
SEM); LMBI, Murman coast, Yarnyshnaya Inlet, 69°07.64’N,
36°02.01°E, 73 m, M/S “Viking-2”, st. 5-2,19.09.12, 1 alive
(radula studied with SEM); LMBI, Svalbard, Hopen,
76°11.042°N, 23°11.776’E, 49 m, R/V “Dalnie Zelentsy”, st.
20-2,21.08.08, 24 alive (radula of 2 spec. studied with SEM).

Remarks. We observed the same variability in
the shell sculpture of this species as MacGinitie
[1959], who reported shell variation for individuals
collected off Point Barrow, Alaska, the Chukchi
Sea. Baxter and McLean [1984] wrote that the
number of spiral cords on shell base varies from 0
to 9.

Distribution. Circumpolar in the Arctic Ocean.
In the Atlantic distributed south to Maine, Green-
land, Iceland, and Morocco. Alaskan distribution
from Attu, Aleutian Islands, to Turner Bay, Taku
Inlet, southeastern Alaska [Baxter, McLean, 1984].
The species was found in the northern-west Bering
Sea (Korfa Bay) for the first time.

Genus Spiromoelleria
Baxter et McLean, 1984

Type species: Moelleria quadrae Dall, 1897 (by
original designation).

Spiromoelleria quadrae (Dall, 1897)
(Figs 1 D-F, Fig. 3 (triangles))

Molleria quadrae Dall, 1897: 15, pl. 1, figs 14, 14a.
Moelleria quadrae. — Abbott, 1974: 61; 183;

Moelleria quadre (sic). — Golikov, Gulbin, 1978:183.
Spiromoelleria quadrae. — Baxter, McLean, 1984: 223, figs 5,

(Facing page.) PUC. 1. Moelleria costulata u Spiromoelleria quadrae. A-C. Moelleria costulata. A. ZISP 46303/53, Bepuaroso
Mmope, 3amuB Kopda, 16 m, HUC “Padyea” SCUBA, 27.07.1975, H=1.9 mm. B. LMBI, MypMmanckoe nobepexse, ryda
SApubiunas, 69°07.64°N, 36°02.01°E, 73 M, cynHo “Buxune-2”, ct. 5-2, 19.09.12, H=5.3 mMm; C. LMBI, Mypmanckoe
mobepexsne, rydoa Hdomras, 69°10.23°N, 34°57.39°E, 13 m, HUC “/arvnue 3enenywvr”, ct. 5S-2, 29.05.09, pamyna; D-F.
Spiromoelleria quadrae. D. ZISP 58632/1, 3anus Kauemak, 59°20.0°N, 151°36.0°W, 0-46 m, 1957-1979. H= 1.8 MM u 1.4 mMm,
cootBerctBeHHO. E. ZISP 27600/1, o-B Cumymmp, KpacHoBatbie ckanbl, 20 M, 3BepoboitHas mxyHa “Kpeiriamka”, ct. 247,
mpoba 608, 07.09.1970. H=1.5 mm. F. O-B IOkon, 3anuB Kauemak, muropans, pagyna [u3: Baxter, McLean, 1984: 221, puc. 3].
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FIG. 1. Moelleria costulata and Spiromoelleria quadrae. A-C. Moelleria costulata. A. ZISP 46303/53, Bering Sea, Korfa Bay, 16
m, R/V “Raduga”, SCUBA, 27.07.1975, H=1.9 mm. B. LMBI, Murman coast, Yarnyshnaya Inlet, 69°07.64°N, 36°02.01°E,
73 m, M/S “Viking-2", st. 5-2, 19.09.12, H=5.3 mm; C. LMBI, Murman Coast, Dolgaya Inlet, 69°10.23’N, 34°57.39’E, 13
m, R/V “Dalnie Zelentsy”, st. 5S-2, 29.05.09, radula; D-F. Spiromoelleria quadrae. D. ZISP 58632/1, Kachemak Bay,
59°20.0°N, 151°36.0°W, 0-46 m,1957-1979. H = 1.8 mm and 1.4 mm, respectively. E. ZISP 27600/1, Simushir Island,
Krasnovataiy rocks, 20 m, sealer “Krilatka”, st. 247, sample 608, 07.09.1970. H=1.5 mm. F. Yukon Island, Kachemak Bay
intertidal, radula [from: Baxter, McLean, 1984: 221, fig. 3].
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7, 8 (bibliography); Hickman, McLean, 1990: figs 15B,
16A; Kantor, Sysoev, 2006:39, pl. 18A; Sirenko et al.,
2013: 152.

Moelleria drusiana Dall, 1919: 358 (fide Baxter, McLean,
1984).

Type material: Syntypes: USNM 107441 and
Canadian Geological Survey Museum.

Type locality: western Canada, Cumshewa In-
let, Queen Charlotte Islands.

Material studied: Kurile Islands, ZIN 27600/1, Si-
mushir Island, Krasnovataiy rocks, 20 m, sealer “Krilatka”,
st. 247, sample 608, 07.09.1970, 1 alive. H=1.5 mm. Alaska,
ZIN 58632/1, Kachemak Bay, 59°20.0°N, 151°36.0’W, 0-46
m,1957-1979, 74 alive, from Los Angeles County Museum.

Remarks. Baxter and McLean [1984] wrote
that “spiral sculpture of variable number (49-77 of
fine, narrow cords; spiral cords present through-
out, from suture to umbilical walls, stronger on
base, with wider interspaces on base”. The exam-
ined 74 specimens from Kachemak Bay showed
more variability in high of shell (Fig. 1D) and espe-
cially in spiral sculpture of shells. One part of the
specimens have spiral cords only in base of their
shells, other part of specimens have spiral cords
throughout, and one specimen has no spiral cords.
These specimens probably were extracted from
different samples, collected in different places. Un-
fortunately we do not know exactly the depth where
the specimens were collected, depth range was
recorded as 0-46 m.

Distribution. Spiromoelleria quadrae was col-
lected near Middle Kurile Islands, Simushir Island,
near Aleutian Islands, Attu and Amchitka Islands,
near Kodiak Island, in Kachemak Bay, Prince Will-
iam Sound, and Cumshewa Inlet, British Columbia
[Baxter, McLean, 1984; Sirenko et al., 2013].

Spiromoelleria maculata
(Golikov et Gulbin, 1978) comb. nov.
(Figs 2 C-F, Fig. 3 (circles))
Homalopoma maculata Golikov, Gulbin, 1978: 181, fig. 7;

Kantor, Sysoev, 2006:42, pl. 18 G-G’; Gulbin, Chaban,
2012: 13; Sirenko et al., 2013: 152.

Type material: Holotype ZISP 27608/1.

Type locality: Pacific ocean, middle Kurile Is-
lands, Ekarma Island, 1.5 nautical mile to the west
of Cape Krugliy, 20 m, sealer “Krilatka”, st. 341,
sample 898, 16.10.1971.

Material studied: The holotype. The Sea of Okhotsk,

ZISP 38068/15, Shelikhova Bay, 100 m, R/V ”Baidar”, st. 61,
grab, 27.08.1964, 1 dead. KB PGI, Near northwest Kamchat-
ka, 359 m, R/V “TINRO”st. 83, sample 3 11.08.2013, 1 alive.
KB PGI, Near nortwest Kamchatka 364 m, R/V “TINRO’st.
75, sample 2, 11.08.2013, 1 alive. KB PGI, 57°27.0°N,
155°10.2°E, 253 m, R/V “Professor Probatov” st. 75, sample
2,15.08.2013, 1 alive. KB PGI, 58°12.6’N, 156°03.0’E, 359
m, R/V “Professor Probatov” st. 83, sample 3, 11.08.2013, 1
alive. KB PGI, 55°14.4°N, 154°47.7’E, 101 m, R/V “Profes-
sor Probatov”, st. 17,01.08.2013, 1 alive. KB PGI, 57°58.5’N,
154°46.6’E, 384 m, R/V “Professor Kizevetter”, st. 80,
29.06.2014, 1 alive. KB PGI, 57°27.0’N, 155°10.0’E, 384 m,
R/V “TINRO”, st. 66, 01.07.2015, 2 alive. Kurile Islands,
ZISP 27603/4, Simushir Island, Broutona Bight, 15 m, sealer
“Krilatka”, st. 209, sample 488, 25.08.1970, 2 alive. ZISP
27604/5, Simushir Island, Broutona Bight, 15 m, sealer “Kri-
latka”, st. 209, sample 490, 25.08.1970, 2 alive. ZIN 27601/
2, Simushir Island, Sredniyiy Bight, 15 m, sealer “Krilatka”,
st. 255, sample 630, 09.09.1970, 1 alive. ZISP 27602/3, Si-
mushir Island, Sredniyiy Bight, 20 m, sealer “Krilatka™, st.
256, sample 632, 09.09.1970, 3 alive. ZISP 27606/7, Simushir
Island, 3 nautical mile to north-east from Cape Poliynskiy, 15
m, sealer “Krilatka”, st. 284, sample 673, 09.09.1970, 1 alive.
ZISP 27607/8, Makanrushi Island, 1 nautical mile to south
from Cape Vecherniy, 20 m, sealer “Krilatka”, st. 325, sam-
ple 858, 10.09.1971, 1 alive. The Sea of Japan, ZISP 35905/
11, Moneron Island, Chuprova Bight, 15-17 m, R/V
“Maiskoe”, st. 4,22.08.1972, 1 alive. ZIN 35906/12, Moner-
on [sland, Kologerasa Bight, 50-70 m, R/V “Maiskoe”, st. 17,
25.08.1972, 1 alive. ZISP 35907/13, Moneron Island,
46°15.5°N, 141°15.6’E, 65-70 m, R/V “Maiskoe”, st. 34,
27.08.1972, 1 alive. ZISP 35908/14, Moneron Island,
46°16.7°N, 141°10.6’E, 115 m, R/V “Maiskoe”, st. 42,
30.08.1972, 1 alive. The Bering Sea, ZISP 48575/16, Com-
mander Islands, Bering Island, 55°17.6’N, 166°37.8’E, 130-
150 m, R/V “Rakitnoe”, st. 174, 21.09.1973, 1 alive. ZISP
33718/10, Kamchatka Peninsula, Olutorskiy Bay, 116 m, R/
V “Raduga”, grab “Ocean” N2, 25.07.1975, 1 alive. ZISP
62086/17, Bering Strait, 65°50.20°N, 169°10.0°W, 44 m, R/V
“Akademik Korolev”, st. 78, 16.08.1988, 1 dead.

Description. We are giving a translation from
Russian of the original description [Golikov, Gulbin,
1978] with additional comment on the operculum:

“Shell small, low conical, with three quickly
growing, prominent, rounded whorls, divided with
distinct depressed suture. Spire low, crowded. Last
whorl most prominent, evenly rounded and occupy
18/19 of shell height. Color of shell not uniform:
spots and strips (often vertical) from light brown to
dark brown on dirty-grey ground. Axial sculpture
consists of irregularly placed deep growth lines.
Spiral sculpture consists of distinct, slightly flat-
tened ribs, interspaces as wide as the ribs. Ribs
arranged more compactly on the shell base. There
are about 20 ribs on the last whorl. Aperture round-

(Facing page.) PUC. 2. Homalopoma amussitatum (Gould, 1861) u Spiromoelleria maculata. A—B. Homalopoma amussitata
ZISP 1739/26. Sinouckoe Mope, 3amuB [lockeT, 5-7 M, 8.10.1965. A. pakoBuna, H= 7 mm. B. Kpbitiieuka 3Toro »xe sKk3eMIuispa.
C-E. Spiromoelleria maculata. C. Tonorun Homalopoma maculata, ZISP 27608/1, H= 2 mm. D. ZIN 62086/17, bepurros
nponus, 65°50.2°N, 169°10.0°W, 44 M, HUC “Axademux Koponeg”, ct. 78, 16.08.1988, H=1,8 mm. E. 57°58.5°N, 154°46.6’E,
384 m, HUC “Ipogpeccop Kuzesemmep” cr. 80, 29.06.2014, H= 2,4 mm. F. KB PGI, 57°39.4’N, 155°57.6’E, 100 m, HUC

“Ipogheccop Ilpobamos”, ct. 63, 15.08.2013, pagyna.
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FIG. 2. Homalopoma amussitatum (Gould, 1861) and Spiromoelleria maculata. A~-B. Homalopoma amussitata ZISP 1739/26.
Japan Sea, Posjet Bay, 5-7 m, 8.10.1965. A. shell, H= 7 mm. B. Operculum of the same exemplar. C-E. Spiromoelleria
maculata. C. Holotype of Homalopoma maculata, ZISP 27608/1, H=2 mm. D. ZISP 62086/17, Bering Strait, 65°50.2°N,
169°10.0’W, 44 m, R/V “Akademik Korolev”, st. 78, 16.08.1988, H= 1.8 mm. E. 57°58.5°N, 154°46.6’E, 384 m, R/V
“Professor Kizevetter”, st. 80,29.06.2014, H=2.4 mm. F. KB PGI, 57°39.4°N, 155°57.6’E, 100 m, R/V “Professor Probatov”,
st. 75, sample 2, 15.08.2013, radula.
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FIG. 3. Distribution of the species of the subfamily Moelleri-
inae in the northwestern Pacific: Squares — Moelleria cos-
tulata; Circles — Spiromoelleria maculata; Triangle — Spiro-
moelleria quadrae.

PUC. 3. PacipocTpaHeHue nmpeacTaBuTeNei nojacemMencraa
Moelleriinae B ceBepo-3anagHoii yacTi Tuxoro oxeaHa:
kBaapatel — Moelleria costulata; kpyru — Spiromoelleria
maculata; TpeyronsHUK — Spiromoelleria quadrae.

ed, with closed peristome. Inner and outer lips of
aperture thin, evenly rounded, imperceptibly trans-
fer to each other. Umbilicus semicircular, wide, but
not deep. Height of shell of holotype 2.0 mm, height
of aperture 1.45 mm, width of aperture 1.4 mm.
Largest specimen, collected near Simushir Island in
Broutona Bight at depth 15 m, on sandy and stony
bottom with shell, having 2.5 mm in height, diame-
ter of last whorl 3.1 mm, height of last whorl 2.25
mm, height of aperture 1.75 mm, width of aperture
1.65 mm.

Rachidian tooth of radula wide, almost square.
Five lateral teeth; length of their blades increases
from the middle of radula to edges. About 20 mar-
ginal teeth.”

Comparison of radulae of three species (Fig.
1C, F, 2F) shows some similiarities and differenc-
es. Radulae of Moelleria costulata (Fig. 1C) and
Spiromoelleria quadrae (Fig. 1F) have rachidian
teeth with narrowed appendix in center of the top,
whereas rachidian teeth of Spiromoelleria maculata
(Fig. 2F) have no appendix. Lateral teeth of Moelle-
ria costulata and Spiromoelleria quadrae have sharp
distal part, whereas Spiromoelleria maculata has
lateral teeth without distal part like Homalopoma
luridum (Dall, 1885) [Hickman, McLean, 1990,
Fig. 20A]. Fide Hickman and McLean [1984] the
main difference of radulae of Coloniinae from Moel-

leriinae is the presence of secondary flap on the
rachidian tooth. Operculum not retractable, tightly
fit to aperture margin, interior surface of operculum
flat, multispiral exterior surface slightly concave.

Remarks. Careful examination of the type ma-
terial of Homalopoma maculata revealed a mistake
in the generic position of the species. It has a
multispiral operculum, which is typical character
for the subfamily Moelleriinae, but not of the sub-
family Colloniinae which includes genus Homalo-
poma. Taking into consideration the multispiral oper-
culum and spiral sculpture of H. maculata, we
suggest it to be a member of Spiromoelleria.

Spiromoelleria costulata is very similar to Alas-
kan S. kachemakensis Baxter et McLean, 1984, but
differs from it by having 20 spiral ribs on the last
whorl (vs. 35-50 ribs in S. kachemakensis). Proba-
bly S. kachemakensis is endemic to the Gulf of
Alaska, because Baxter and McLean [1984] report-
ed that this species is absent near Kodiak Island and
to the west.

Distribution. Previously Spiromoelleria macu-
lata was collected in the Sea of Japan (near Mone-
ron Island), near Middle Kurile Islands (Simushir,
Ekarma, Makanrushi and Rasshua Islands), and
near Commandor Island [Golikov, Gulbin, 1978:
181-182; Kantor, Sysoev, 2006: 42; Gulbin, Cha-
ban, 2012: 13; Sirenko et al., 2013: 152]. The
species is mentioned for the first time from the Sea
of Okhotsk and the Bering Sea (Olutorskiy Bay and
the Bering Strait).
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PE3IOME. B ceepo-3anagnoii [lammdrke panee ObutH
M3BECTHBI TOJIBKO J[BA MPEICTABUTENS MOJCEMEICTBA
Moelleriinae Hickman et McLean, 1990 — Moelleria
costulata (Meller, 1842) u Spiromoelleria quadrae
(Dall, 1897). B nannoii paboTte Ha OCHOBaHHHM M3yUYEHHS
KOJUICKIIMOHHOTO MaTepualia i HOBBIX COOPOB MPOU3-
BEJ/ICHO YTOUHEHHE apeajia TUX BUJIOB, M B COCTaB IO/~
ceMeiictBa Moelleriinae BKIIIOYEH €Iie OOWH BHUI —
Spiromoelleria maculata (Golikov et Gulbin, 1978), ko-
TOPBIH paHee cunTaiICs NpeAcTaBuTeneM poaa Homalo-
poma Carpenter (moncemeiicto Coloniinae), 1864.




