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ABSTRACT

A new species of liparid fish from the genus Osteodiscus Stein, 1978 is described. The genus is primarily dis-
tinguished from Careproctus Krayer, 1862 in the reduction of soft tissues of the pelvic disk. Three specimens
of Osteodiscus lindbergi sp. nov. were caught during the international expedition SokhoBio (“Sea of Okhotsk
Biodiversity Studies”, 2015) in the Kuril Basin of the Sea of Okhotsk at an abyssal depth of 3306—3348 m. The
new species differs from four other congeners in the number of vertebrae (53) and rays in the dorsal (51) and anal
(42) fins, a notched pectoral fin with a moderately elongated lower lobe (that is 67-76% of the length of upper
pectoral-lobe), a horizontal mouth, and lack of prickles on the skin. Color of head and body brown, peritoneum
black. This abyssobenthal species is presumably endemic to the deep-sea Kuril Basin.
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PE3IOME

OmnucaH HOBBIY BUI TUTIAPOBBIX Pbi6 U3 poza Osteodiscus Stein, 1978, mpeacTaBuTEe N KOTOPOTO OTIMYAIOTCS
ot Careproctus Kroyer, 1862 penykiueil MATKUX TKaHel B OpromHoi mpucocke. Tpu sxkseMiaspa Osteodiscus
lindbergi sp. nov. GbLIH TIOMMaHBI B X07Ie Mexk Iy HapoaHol akcnenuiun Coxobuo («Sea of Okhotsk Biodiversity
Studies», 2015 1.) B Kypuabckoit kotmoBuae OX0TCKOro Mops Ha abuccanbHbix raybunax (3306—3348 m). Ot
YeTHIPEX APYTUX IPeACTaBUTe el PO/ia HOBBII BUJ OTJINYAETCS YHCJIOM ITO3BOHKOB (53) ¥ Tyueil B CHUHHOM
(51) n aHasbHOM (42) NIAaBHUKAX, BBIEMYATHIM IPYAHBIM IIJTABHUKOM C YMEPEHHO y/JINHEHHOI HU)KHEl tona-
cThio (cocTaBstioNel 67—76% ATMHBI €TO BepXHell I0TacTH), TOPU30HTATBHBIM PTOM, OTCY TCTBUEM IIUTTUKOB
Ha Koke. OKpacka roJIoBbl ¥ TeJia KOPHUHEBAsI, IEPUTOHEYM YePHBIif. ITOT abuccoOeHTANbHbIH BU/, TO-BUU-
MoMmy, sHaemMudeH 17151 Kypuibckoii riryboKoBOAHON KOTIOBHHBI.

Kmouessie cioBa: Kypuibckas kotmoBuna, Liparidae, Osteodiscus, Oxorckoe Mmope
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INTRODUCTION

Snailfishes were present among the ichthyologi-
cal material collected by the Russian-German expe-
dition SokhoBio (“Sea of Okhotsk Biodiversity Stu-
dies”, July—August 2015) in the area of the Kuril Is-
lands (Malyutina et al. 2018). They were sampled at
a depth of more than three thousand meters. Of the
great interest are three specimens from the deep-sea
Kuril Basin (southern part of the Sea of Okhotsk),
assigned to the genus Osteodiscus Stein, 1978. The
genus is close to Careproctus Krayer, 1862 but cha-
racterized by a significant reduction of the soft tis-
sues of the pelvic disk, in which the leathery margi-
nal part and muscles are absent, the rays supporting
the disk are covered only with thin skin. The ends
of the longest rays of the disk are obviously erectile:
when all the rays are raised, the disk takes on a con-
cave shape.

The genus includes four species. The type, O. cas-
cadiae Stein, 1978, is described from the Cascadia
Abyssal Plain (off Oregon), depth 2850 m; O. an-
driashevi Pitruk et Fedorov, 1990 from the Sea of
Okhotsk (1945-1930 m); O. rhepostomias Stein,
2012 from the Bounty Trench (New Zealand region,
2786-2821 m); and O. abyssicola Murasaki, Kai,
Endo et Fukui, 2021 from waters east of Hokkaido
at depths 4671-4744 m (Stein 1978; Pitruk and Fe-
dorov 1990; Stein 2012; Murasaki et al. 2021a). All
these deep-water species occur in the Pacific Ocean;
O. rhepostomias is found in the southern part, O. cas-
cadiae in the northeastern area, and two, O. andria-
sheviand O. abyssicola, in the northwestern region of
the Pacific Ocean.

An overview of Osteodiscus species and a key for
their identification was recently presented (Mura-
saki et al. 2021a), making it easier for us to identi-
fy our specimens. We assign them to the new species
O. lindbergi sp. nov., according to a complex of meris-
tic and morphological characters. This new species is
described below.

MATERIAL AND METHODS

Gear. The specimens were collected using an
Agassiz trawl (AGT) with a frame of 350 x 70 cm and
a mesh size of 10 mm. After deploying to the bottom
and stopping the winch, trawling was carried out for
10 to 20 minutes at a vessel speed of 1 knot. Full data
for cruise details see in Malyutina et al. (2018).
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Environmental conditions. Water temperature
and salinity measured by CTD at 10 stations during
the cruise were stable between 1.9 to 2.1°C (mean
1.91) and 34.5 to 34.6 (34.59) PSU.

Preservation. The catch was removed from the
trawl, immediately placed in chilled seawater, and
then fixed in 4% formaldehyde solution. One month
later the specimens were transferred into 70% etha-
nol at the laboratory. The holotype (ZMH 28701)
and the larger paratype (ZMH 28702) were photo-
graphed with an Olympus Tough TG-6 Compact
Digital Camera. Images of the smaller paratype
(ZMH 28671) were taken with a Digital BK Plus
imaging system (Dun, Inc.), equipped with a Canon
EOS 5DS DSRL camera with a 100-mm macro lens.
Image stacking was performed using Zerene Stacker
v.1.04 (Zerene Systems LLC).

The specimens are deposited in the collection of
Zoological Museum Hamburg (ZMH), at present be-
longing to Leibniz Institute for the Analysis of Biodi-
versity Change, Museum of Nature, Hamburg, Ger-
many (LIB).

Methods of fish study. We used traditional
methods to study liparids (Burke 1930; Stein 1978;
Andriashev 2003; Chernova et al. 2020). Descrip-
tions and measurements were carried out on fixed
specimens. Vertebrae and ray numbers in vertical
fins were counted from radiographs. Vertebral num-
ber includes the urostyle. Pectoral girdle, which is
useful for species identification in snailfishes, was
not extracted for study to avoid damaging the speci-
mens of a rare species. The specimen ZMH 28702
was checked for pyloric caeca. Unfortunately no
samples were taken on board for molecular genetic
studies.

For the cephalic pores of the sensory system, we
give Burke’s (1930) pore formula, traditionally used
in snailfish descriptions, which includes the number
of pores on the snout (nasal), near the eye (infraorbi-
tal + postorbital), preoperculo-mandibular pores, and
that above the gill opening (suprabranchial pore).

Photographs of the other two Osteodiscus species
were taken during earlier studies (NC).

Osteodiscus andriashevi, non type ZIN 49360,
151 mm SL; Sea of Okhotsk, 48°10'03" N, 148°01'
05" E, 1950-1930 m, Fishing trawler “Novodrutsk”,
10.07.1987, trawl 82, collector V.V. Fedorov.

Osteodiscus cascadiae, paratype OSIC 012771,
79 mm SL; off Oregon (eastern North Pacific),
44°06'12" N, 125°22'42" W, depth 2850 m.
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Fish collection codes: OSIC — The Oregon State
Ichthyology Collection, Corvallis, Oregon, USA;
ZIN — Zoological Institute, Russian Academy of Sci-
ences, Saint Petersburg, Russia.

Abbreviations: dorsal (D), anal (A), pectoral (P)
and caudal (C) fins and ray numbers; total length
(TL), standard length (SL), and head length (HL).

SYSTEMATICS

Family Liparidae Gill, 1861
Genus Osteodiscus Stein, 1978

Osteodiscus lindbergi sp. nov.
(Figs 1-2, 3A, B)

Holotype. ZMH 28701, female 92.6 mm SL, — TL;
Kuril Basin (southern part of the Sea of Okhotsk),
46°57.0' N 151°00.4" E, 3306 m depth, 21.07.2015,
RV “Akademik M.A. Lavrentyev”, cruise 71, station
7—-11, Agassiz trawl; collector I. Eidus. Condition:
end of caudal fin missing; skin on posterior part of
body lost.

Paratypes (2). ZMH 28702, female ca. 79 mm
SL, — TL; same collection data as holotype. Condi-
tion: skin on head and body lost; end of tail (ob-
viously 2 or 3 vertebrae) and caudal fin missing.
ZMH 28671, juvenile 50.9 mm SL, 57.3 mm TL;
Kuril Basin, 48°03.0'N, 150°00.3'E, 3348 m depth,
21.07.2015, RV “Akademik M.A. Lavrentyev”, cruise
71, Station 69, Agassiz trawl; collector I. Eidus.

Etymology. The species is named after the Rus-
sian ichthyologist G.U. Lindberg (1894—1976), ini-
tiator and author of the fundamental series “Fishes
of the Sea of Japan and the adjacent parts of the Sea
of Okhotsk and the Yellow Sea” in seven volumes
(Lindberg and Legeza 1959, 1965; Lindberg and
Krasyukova 1969, 1975, 1987; Lindberg and Fedo-
rov 1993; Lindberg et al. 1997).

Diagnosis. A snailfish with soft tissues of pelvic
disk reduced. Vertebrae 53, D 51, A 42. Pectoral fin
with 20-22 rays, notched; lower fin-lobe shorter than
upper lobe. Mouth horizontal. Cephalic pores 2—6—
7-1. Pyloric caeca absent. Prickles on skin absent.
Skin on head and body (where present) dark brown;
peritoneum and branchial cavity black.

Description of the holotype. Counts provided
in Table 1. Body deepest at nape, slim and gradually
thinning towards the end. Head massive and rath-
er large (length 3.8 in SL), deeper than it is wide
(71.4 and 60.6% HL respectively). Occiput deep and

swollen (Fig. 1); dorsal contour depressed above eye.
Snout blunt, not protruding, its length 1.8 times eye
diameter. Orbit one-fourth of head length; eye 0.8 of
orbit diameter, pupil round. Interocular 1.2 diameter
of orbit. Nostril in front of lower half of orbit. Mouth
horizontal, terminal; lower jaw not included. Maxil-
lary reaching posteriorly to below center of eye. Teeth
simple, not numerous (Table 1), in 4 oblique rows at
each half of jaws, 5 and 4 teeth in a full oblique rows
anteriorly on upper and lower jaw. Gill slit about one-
third HL, longer than orbit and reaching ventrally to
eighth pectoral fin ray. Opercular flap large, tip levels
with pupil. Cephalic pores: 2 nasal, 6 infraorbital, 7
preoperculo-mandibular, and 1 suprabranchial. Pre-
operculo-mandibular pores large. Chin pores small
and close together, but separate.

Precaudal part of body 2.7 in SL. Pleural ribs ab-
sent, epipleural ribs indistinguishable on radiographs.
Pectoral fins not long (60% HL) and notched, right
22, left 20 rays. Upper pectoral lobes include 16 and
15 rays, lower lobes 6 and 5 rays accordingly. The
upper pectoral ray about levels with mouth cleft; the
longest rays reaching to sixth anal-fin ray. The lower
fin-lobe not much long, reaching to 76% of the upper
lobe length; tips of rays free of fin membrane. Disk
skeletal, four pairs of pelvic rays are set apart, which
is clearly visible through skin (Fig. 1, 3B) and on ra-
diogram. Disk large, 29% HL. Anus posterior to disk
at a short distance, about one-fourth of disk length.
Body not gelatinous. Skin thin, not prickled. Caudal
fin broken. Color of skin on head and body (where
present) is brown. Branchial cavity and peritoneum
black.

Variability. Basic characters of paratypes are
similar to those described (Table 1). Pyloric caeca
absent (paratype ZMH 28702). The juvenile (ZMH
28671, about twice smaller than the holotype), has
head and body lower and more compressed, predor-
sal and precaudal parts of body shorter, eye and or-
bit smaller; mandible to disk and to anus longer, but
length from disk (and anus) to anal-fin origin shorter
than larger specimen.

Morphometry. Holotype 92.6 mm SL (paratype
ZMH 28671, 50.9 mm SL), in % SL: head length
26.0 (25.0), head depth 18.6 (13.9) and width 15.8
(12.2); maximum body depth 15.6 (11.6) and depth
above anal-fin origin 9.1 (7.5); predorsal 26.1 (23.4)
and pre-anal-fin length 36.5 (31.4); eye diameter 5.1
(3.5), gill slit 8.0 (7.7), mandible to pectoral-fin sym-
physis 8.0 (11.2); mandible to disk 13.1 (13.9) and
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Fig. 1. Osteodiscus lindbergi sp. nov. Holotype ZMH 28701, female 92.6 mm SL, in lateral (top), ventral (middle) and dorsal view
(bottom).

to anus 21.6 (22.2); disk length 7.6 (9.4) and width
6.3 (5.7); disk to anus 1.9 (1.8) and to anal-fin origin
15.8 (9.8); anus to anal-fin origin 13.9 (8.1); length
of upper pectoral lobe 15.7 (15.5), pectoral notch ray
5.2 (3.5) and lower pectoral lobe 11.9 (12.6); pectoral
symphysis to anal-fin origin 25.2 (18.3). We cannot
give measurements for paratype ZMH 28702 which is
missing the last two or three vertebrae (SL 79+ mm).

Holotype (paratypes ZMH 28702 and ZMH
28671), in % HL: head depth 71.4 (65.1; 55.9) and
width 60.6 (59.6; 48.8); maximum body depth 59.8
(56.0; 46.5) and depth above anal-fin origin 34.9
(39.4; 29.9); predorsal 100.4 (109.2; 93.7) and pre-
anal-fin length 140.2 (130.7; 126.0); snout length 34.4
(35.3; 33.9), eye 19.5 (20.2; 14.2) and orbit diame-
ter 24.5 (29.4; 22.0); postorbital length 46.1 (44.5;

53.5); interocular 28.6 (39.0; 27.6) and interorbital
(bony) width 14.9 (13.3; -); upper jaw 43.6 (50.0;
44.9) and lower jaw length 53.5 (54.1; 56.7); width
between corners of mouth 36.5 (52.3; 37.0), gill slit
30.7 (26.1; 30.7), disk length 29.0 (35.3; 37.8); upper
pectoral lobe 60.2 (61.5; 62.2) and lower lobe 45.6
(41.3; 50.4).

Distribution. Type specimens are found in the
Kuril Basin, an isolated abyssal plain in the southern
part of the Sea of Okhotsk, at a depth of 3306 and
3348 m.

Comparisons. Three of the four species of the ge-
nus Osteodiscus live in regions remote from the place
where the new species was captured, but one, O. an-
driashevi, described from the Sea of Okhotsk (Pitruk
and Fedorov 1990; Chernova et al. 2020, fig. 3) and
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Fig. 2. Osteodiscus lindbergi sp. nov., paratype ZMH 28671, juvenile 50.9 mm SL, in lateral (top), ventral (middle) and dorsal view
(bottom).

recorded recently from Pacific waters of Japan (Iwa-
te Prefecture), depth 1997-2108 m (Murasaki et al.
2021b). Osteodiscus lindbergi differs from O. andria-
shevi in a notched pectoral fin (vs. fin almost unno-
tched, with rays gradually decreasing in length), in
lower number of total vertebrae (53 vs. 55—60), dor-
sal and anal fin rays (51 vs. 52—54 and 42 vs. 46—49)
(Table 2), and head color (brown, including under-
side vs. ink black, Figs 3B, C).

Osteodiscus lindbergi differs from O. abyssicola
described off Hokkaido in the following different
counts: total vertebrae 53 (vs. 49), dorsal fin rays 51
(vs. 44) and anal fin rays 42 (vs. 39). Gill slit is short-
er in length (26-31% HL vs. 37%), but reaching to
eighth pectoral ray (vs. to second ray); pelvic disk to
anus shorter (1.8-7.5 vs. 15.5% HL) (Murasaki et al.
20212).

In O. cascadiae, described from Oregon waters
(Stein 1978), the first soft ray of pelvic disk is shifted
forward close to the spine of subpelvic process and
widely separated from remaining four soft rays, occu-

pying the normal position (Kido, 1988: 151, fig. 14B).
Disk of O. lindbergi similarly has only four pairs of
rays together (Fig. 3B). Osteodiscus lindbergi is also
close to O. cascadiae in meristic counts (Table 2),
but differs in having body lower (depth 15.4-15.5
vs. 15.9-23.3 % SL), pectoral-fin lower rays short-
er (67-76 vs. 86—-137% of upper-lobe length) and
includes 5—-6 rays forming a lobe (in O. cascadiae
3-5 rays closely set, with two of them threat-like —
Fig. 4), prickles on skin absent (vs. present in males
and females of all size, sitting in radiating clumps);
teeth are fewer, forming 4 oblique rows at each half
of jaws (vs. in narrow band of 18—24 oblique rows)
(Stein 1978: 25).

Osteodiscus lindbergi differs from O. rheposto-
mias (Bounty Trough, New Zealand vicinity) in hav-
ing a horizontal (vs. oblique) mouth, numerous dor-
sal fin rays (51 vs. 46—47), a lower number of pecto-
ral fin rays (20—22 vs. 24), and posterior position of
anus (mandible to anus 80-83% HL vs. 68%) (Stein
2012).
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Fig. 3. Head region of Osteodiscus lindbergi sp. nov. (paratype ZMH 28671, juvenile 50.9 mm SL) in lateral (A) and ventral (B) views,
and O. andriashevi (non type ZIN 49360, 151 mm SL) in ventral view (C). Pelvic disk with reduced soft tissue visible.

Table 1. Counts of Osteodiscus lindbergi sp. nov., holotype and paratypes.

Holotype ZMH Paratype ZMH Paratype ZMH

Counts 28701 28702* 28671 Limits
Total vertebrae 53 49+ 53
Precaudal vertebrae 9 8 8-9
Caudal vertebrae 44 41+ 44
Dorsal rays number 51 48+ 51
Anal rays number 42 40+ 42
Pectoral rays number, right; left 22:20 21; 22 20 20-22
Pectoral upper-lobe rays 16; 15 16; 16 15 15-16
Pectoral lower-lobe rays 6;5 5,6 5 5-6
Cephalic pore pattern 2-6-7-1 2-6-7-1 2-6-7-1 2-6-7-1

Teeth on upper (lower) jaw

Teeth number in a full oblique row anteriorly 5(4) 5(4) 5(4) 5(4)
Number of teeth oblique rows near jaw symphysis 4(4) 4(3) 3-4(3) 3-4(3-4)
Number of teeth oblique rows along a half of jaw 4(4) 3(3) 3-4(3-4) 3-4(3-4)

* The last vertebrae (two or three, including the urostyle) are lost.
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Fig. 4. Osteodiscus cascadiae (paratype OSIC 012771, 79 mm SL, off Oregon, depth 2850 m) in lateral (A, B), upper (C) and ventral

(D) views.

DISCUSSION

Depths below 3000 m are regarded as the upper
abyssal zone (Sheiko and Fedorov 2000), therefore
O. lindbergi sp. nov. is an abyssobenthic species. The
Kuril Basin is an isolated abyssal plain (Fig. 5), se-
parated from the Pacific Ocean not only by the chain
of the Kuril Islands (with the deepest straits about

1800 and 2200 m), but also by ultra-abyssal depth
of the Kuril-Kamchatka Trench (Malyutina et al.
2018). This allows to expect that O. lindbergi sp. nov.
is more likely an endemic species of the isolated de-
pression of the Kuril Basin.

In contrast, the congener from the Sea of Okhotsk,
O. andriashevi, described from the Academy of Sci-
ences Rise, depth of 1945-1930 m, is a bathybenthal
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Fig. 5. Map showing the catch locations of Osteodiscus lindbergi sp. nov. (holotype and paratype ZMH 28702 — yellow star, paratype
ZMH 28671 — blue star) and Osteodiscus andriashevi (holotype — yellow triangle, paratypes — blue triangles). Map: https://www.
google.com/maps/place.

Table 2. Basic characters of five Osteodiscus species; differences between O. lindbergi sp. nov. and congeners in bold.

0. abyssicola O. lindbergi sp. nov.

Species O. cascadiae O. andriashevi O. rhepostomias
. Pitruk, Fedorov 1990; . .

References Stein 1978 Murasaki et al. 2021 Stein 2012 Murasaki et al. 2021 Present paper
Vertebrae, total 51-56 55-60 51-55 49 53
Vertebrae, precaudal - 8-9 - 10 8-9
Dorsal fin rays 47-52 52-54 46-47 44 51
Anal fin rays 40-44 46-49 41-44 39 42
Caudal fin rays, total 6-7 7-8 10 8-9 -
Pectoral fin rays 20-25 21-23 24 21 20-22
Pores pattern 2-6-7-1 2-6-7-1 - 2-67-7-1 2-6-7-1
Mouth cleft horizontal horizontal oblique horizontal horizontal
Teeth shape simple, sharp ojlvligfsg)gﬁﬁg;s sharp canines simple, sharp simple
Gill slit reaching .
to pectoral-fin ray 3-12 (in average 6-7) 1 9 2 8
Pectoral-fin notch present absent present present present
Prickles on skin present absent absent present absent
Color of head and body  black or dark brown head l.)lack, body brqwn, tail brown brown

lighter unpigmented
Color of peritoneum black black black black black
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fish (Sheiko and Fedorov 2000). Type specimens of
O. andriashevi were collected close to the northern
margin of the Kuril Basin (Fig. 5). The bathymetric
map of the area allows suggesting that O. andriashevi
can obviously be distributed wider than O. lindbergi,
as the bathyal depths have a wider spread in the Sea
of Okhotsk as well along the Japanese Islands. A sup-
porting fact for this assumption is the recent record
of O. andriashevi at the Pacific side of Japan (off Iwa-
te, 38°39.9' N, 143°7.5' E-38°38.4' N, 143°8.9' E) at
a depth of 1997-2108 m (Murasaki et al. 2021b).

ACKNOWLEDGEMENTS

We thank Mrs. Irina Eidus (LIB) who collected
the material on board of research vessel and trans-
ported it to the fish collection of the LIB as well as
for taking the radiographs of fishes. Many thanks
also to Thilo Weddehage (LIB) for his help with
the photographs for paratype ZMH 28671. N.C. ex-
presses deep appreciation to David Stein (USA) for
his invaluable supervision in the studies of the Li-
paridae. Our special thanks go to the anonymous
reviewers for improving the manuscript. The work
of N.C. was carried out as part of the ZIN project
No. 125012800885-4.

REFERENCES

Andriashev A.P. 2003. Liparid fishes (Liparidae, Scor-
paeniformes) of the Southern Ocean and adjacent wa-
ters. Biological Results of Russian Antarcic. Expedi-
tion IX. Explorations of the Fauna of the Seas, 53(61):
1-475. [In Russian, English diagnoses]. https://www.
zin.ru/publications/explorations/Vol_53(61) An-
driashev_2003.pdf

Burke C.V. 1930. Revision of the fishes of the family Lipari-
dae. Bulletin of the United States National Museum, 150:
1-204. https://doi.org/10.5479/51.03629236.150.1

Chernova N., Thiel R. and Eidus I. 2020. Four new
species of Careproctus (Cottoidei: Liparidae) from
the deep-water vicinity of the southern Kurile Islands
(Western North Pacific). Zootaxa, 4821: 071-087.
https://doi.org/10.11646/zootaxa.4821.1.3

Lindberg G.U. and Fedorov V.V. 1993. Fishes of the Sea
of Japan and the adjacent parts of the Sea of Okhotsk
and the Yellow Sea. Part 6. Teleostomi. Osteichthy-
es. Actinopterygii. XXXI. Pleuronectiformes (Fam.
CXCV. Psettodidae — Fam. CCI. Cynoglossidae). Keys
to the Fauna of the USSR, Zoological Institute of the
Russian Academy, No. 166. Nauka, Sankt Petersburg,
272 p. [In Russian].

11

Lindberg G.U., Fedorov V.V. and Krasyukova Z.V.
1997. Fishes of the Sea of Japan and the adjacent
parts of the Sea of Okhotsk and Yellow Sea. Part 7.
Teleostomi. Actinopterygii. Osteichthyes. XXXII.
Dactylopteriformes — XXXVII. Pegasiformes. (CCII.
Fam Dactylopteridae — CCXIX. Fam. Pegasidae).
Keys to the Fauna of the USSR, Zoological Institute
of the Russian Academy, No. 168. Gidrometeoizdat,
Sankt-Peterburg, 350 p. [In Russian].

Lindberg G.U. and Krasyukova Z.V. 1969. Fishes of the
Sea of Japan and of adjacent areas of the Sea of Okhotsk
and the Yellow Seas. Part 3. Teleostomi. XXIX. Perci-
formes. 1. Percoidei. Keys to the Fauna of the USSR,
Zoological Institute of the Russian Academy, No. 99.
Nauka, Leningradskoe otdelenye, Leningrad, 479 p.
[In Russian].

Lindberg G.U. and Krasyukova Z.V. 1975. Fishes of the
Sea of Japan and adjacent areas of the Okhotsk and
Yellow Sea. Part 4. Teleostomi. XXIX. Perciformes. 2.
Blennioidei — 13. Gobioidei. (CXLV. Fam. Anarhichad-
idae — CLXXYV. Fam. Periophthalmidae). Keys to the
Fauna of the USSR, Zoological Institute of the Russian
Academy, No. 108. Izdatelstvo Nauka, Leningradskoe
Otdelenie, Leningrad, 463 p. [In Russian. English
translation: Oxonian Press Pvt. Ltd., New Delhi, 1989].

Lindberg G.U. and Krasyukova Z.V. 1987. Fishes of
the Sea of Japan and adjacent areas of the Okhotsk
and Yellow Sea. Part 5. Teleostomi, Osteichthyes,
Actinopterygii. XXX. Scorpaeniformes (176. Fam.
Scorpaenidae — 194. Fam. Liparididae). Keys to the
Fauna of the USSR, Zoological Institute of the Russian
Academy, No. 150. Izdatelstvo Nauka, Leningradskoe
Otdelenie, Leningrad, 526 p. [In Russian].

Lindberg G.U. and Legeza M.I. 1959. Fishes of the Sea
of Japan and the adjacent areas of the Sea of Okhotsk
and the Yellow Seas. Part 1. Amphioxi, Petromyzones,
Myxini, Elasmobranchii, Holocephali. Keys to the
Fauna of the USSR, Zoological Institute of the Russian
Academy, No. 68. Academia nauk SSSR, Moskva, Le-
ningrad, 208 p. [In Russian. English translation: 1967,
Israel Program for Scientific Translations, Jerusalem].

Lindberg G.U. and Legeza M.I. 1965. Fishes of the Sea of
Japan and the adjacent areas of the Sea of Okhotsk and
the Yellow Seas. Part 2. Teleostomi. XII. Acipenseri-
formes — XX VIII. Polynemiformes. Keys to the Fauna
of the USSR, Zoological Institute of the Russian Aca-
demy, No. 84. Nauka: Moskva, Leningrad, 391 p. [In
Russian. English translation: 1969, Israel Program for
Scientific Translations, Jerusalem].

Malyutina M.V., Chernysheva A.V. and Brandt A. 2018.
Introduction to the SokhoBio (Sea of Okhotsk Biodi-
versity Studies) expedition 2015. Deep-Sea Research
Part II: Topical Studies in Oceanography, 154: 1-9.
https://doi.org/10.1016/j.dsr2.2018.08.012

Murasaki K., Kai Y., Endo H. and Fukui A. 2021a. Os-
teodiscus abyssicola, a new snailfish (Cottoidei: Lipari-


https://www.zin.ru/publications/explorations/Vol_53(61)_Andriashev_2003.pdf
https://www.zin.ru/publications/explorations/Vol_53(61)_Andriashev_2003.pdf
https://www.zin.ru/publications/explorations/Vol_53(61)_Andriashev_2003.pdf
https://doi.org/10.5479/si.03629236.150.1
https://doi.org/10.11646/zootaxa.4821.1.3
https://wf-wiki.de/index.php?title=Georgii_Ustinovich_Lindberg
https://wf-wiki.de/index.php?title=V._V._Fedorov

12

dae) collected off the Pacific coast of northern Japan.
Zootaxa, 5032(1): 136—142. https://doi.org/10.11646/
zootaxa.5032.1.8

Murasaki K., Kai Y., Endo H. and Fukui A. 2021b.
First Japanese record of the snailfish Osteodiscus
andriashevi (Liparidae), collected off Iwate, Japanese
Journal of Ichthyology, 68(2): 109-115. https://doi.
org/10.11369/jji.20-044

Pitruk D.L. and Fedorov V.V. 1990. A new species of the
genus Osteodiscus Stein (Liparididae) from the Sea of
Okhotsk. Journal of Ichthyology, 30(8): 112—118.

Sheiko B.A. and Fedorov V.V. 2000. Part 1. Class
Cephalaspidmorha, Class Chondrichthyes, Class Ho-

N.V. Chernova and R. Thiel

locephali, Class Osteichthyes. In: R.S. Moissev (Ed.).
Catalog of the Vertebrates of Kamchatka and Adjacent
Waters. Kamchatskiy Petchatniy Dvor, Petropav-
lovsk-Kamchatsky: 7-69. [In Russian].

Stein D.L. 1978. A review of the deepwater Liparidae
(Pisces) from the coast of Oregon and adjacent waters.
Occasional Papers California Academy of Sciences,
127: 1-55.

Stein D.L. 2012. A review of the snailfishes (Liparidae,
Scorpaeniformes) of New Zealand, including de-
scriptions of a new genus and sixteen new species.
Zootaxa, 3588: 1-54. https://doi.org/10.11646/zo0-
taxa.3588.1.1


https://doi.org/10.11646/zootaxa.5032.1.8
https://doi.org/10.11646/zootaxa.5032.1.8
https://doi.org/10.11369/jji.20-044
https://doi.org/10.11369/jji.20-044

