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Abyssal Bivalves Collected from beyond 3,000 m
in the Northwest Pacific and Shikoku Basins
by the R/V Soyo-Maru, 1977-1981

Takashi Okutani* and Reiko Kawamura

College of Bioresource Sciences, Nihon University,
1866 Kameino, Fujisawa City, Kanagawa, 252—-8510 Japan

Abstract Between 1977 and 1981, 22 species of bivalve mollusk were collected by the R/V
Soyo-Maru at depths from 3,140 to 6,340 m at 27 stations in the Northwest Pacific and Shikoku
Basins. Five new species have been recognized and are here described: Neilonella politissima,
Neilonella abyssopacifica, Tindaria rodent, Cuspidaria arcoida and Halonympha soyomaruae. A
new subgenus in the Cuspidariidae is proposed for C. arcoida. Ten further species are recorded
from these areas for the first time. Pristigloma japonica is recorded for the first time since its dis-

covery and description by Smith in 1884.
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Introduction

Abyssal bivalve faunae are seldom studied, be-
cause sampling calls for large vessels fitted with
suitable equipment for deep sea trawling. Recent
studies using submersibles have focused mainly
on chemosynthesis-based communities rather
than those of the ‘normal’ (non-chemosynthetic)
sea floor. The abyssal bivalves of the Northwest
Pacific Basin and its trenches are known chiefly
from reports based on post-war Russian expedi-
tions (e.g. Filatova, 1958, 1969 etc.), and only a
few monographs have been published (Knudsen,
1967, 1970, Potiers & Bernard, 1995).

Between 1977 and 1981, the R/V Soyo-Maru
conducted extensive beam-trawl sampling in the
western sector of the Northwest Pacific Basins
and eastern sector of the Shikoku Basin (approx.
13°-39°N, 137°-152°E), to monitor the influence
of low-level radioactive dumping on marine
ecosystems. Bivalve specimens from 27 stations
ranging in depth from 3,140 m to 6,340 m were
examined. The results of taxonomic studies of

* Corresponding address: 714, Takaishi 4-17-1, Asao-
ku, Kawasaki City, 215-0003  Japan.
t_okutani@mac.com

Kanagawa,

Abyssal bivalves; new species; first records; rediscovery; Sovo-Maru

this material are given here, with a brief discus-
sion of the fauna.

Source of Material

Sampling was carried out with the beam-trawl
described by Nakai (1962) and Okutani (1968,
1969). It has a 2m span with an Agassiz shoe
and double bags of Russell’s type. The sampling
stations are shown in Fig. 1 and the relevant data
are given in Table 1. The geographical coverage
of the survey was from off Kinkazan southwards
to the Northern Marianas. Megalobenthos sam-
ples taken together with sediments were all
sieved through 5 mm and 2 mm meshes on board
the R/V Soyo-Maru (494.4 GT). The present
study treats bivalves collected from stations
deeper than 3,000m. The specimens had been
initially fixed and preserved in ethanol, but were
all dried before examination. Anatomical exami-
nation of the soft parts was thus almost impossi-
ble in the present study.

Abbreviations used
BMNH: The Natural History Museum, Lon-
don, UK; NSMT: National Science Museum
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Table 1. Positive stations for abyssal bivalves (R/V Soyo-Maru, 1977-1981)
St. Date Depth Position
RS June 25 1977 5820 29°59.2N  147°07.0E-29°58.7N  147°05.8E
R7 July 1 5360 26°28.1N  146°12.3E-26°29.7N  146°12.0E
R9 July 7 4160 27°37.IN  141°32.9E-27°30.2N 141°31.5E
R10 July 7 3140 28°45. 7N 139°24.0E-28°42.8N  139°25.0E
R11 July 8 45604540 29°58.0N  137°00.0E-30°00.0N  137°00.9E
R12 July 10 3910 32°00.7N  137°55.3E-31°59.5N 137°57.0E
R17 June 23 1978 46804130 38°08.9N 143°40.0E-38°09.4N 143°37.2E
R18 June 26 5440 38°29.4N  145°43.0E-38°29.3N 145°41.1E
R21 July 2 6320-6340 29°16.0N  147°29.0E-29°23.2N 147°25.0E
R23 July 8 4460 27°40.0N 141°37.5E
R30 June 24 1979 6190 30°07.8N  147°08.2E
R31 June 29 5780 26°35.1N  150°38.0E
R32 July 1 5680 23°08.8N  150°57.3E
R33 July 2 5850 20°40.9N 151°57.9E
R46 June 20.2 1980 6090 30°52.2N  146°03.9E
R47(3) June 24 6180 30°05.6N  147°09.4E
R47(5) June 26 6190 30°06.7N  146°53.3E
R47(6) June 26 6210 30°02.9N 146°53.3E
R47(7) June 27 6170 30°17.2N  146°54.2E
R47(10) June 29 6180 29°42.1N  146°53.2E
R48 June 30 5920 28°34.5N  144°40.9E
R52(2) June 20 1981 5660 32°03.8N  143°34.5E
R53(1) June 21 6010 30°09.IN  146°12.7E
R53(3) June 22 6160 30°29.IN  147°07.8E
R57 June 30 3340 25°56.3N  141°28.2E
R58 June 30 3600 26°39.4N  141°442E
R59(1) July 5 3240 30°07.2N  140°56.8E
Tokyo; SL: shell length; SH: shell height; SB: SL SH SB SH/SL  SB/SL
shell breadth 119 69 39 058 0328
11.3 6.9 3.9 0.611 0.345
. 11.2 6.7 39 0.598 0.348
Systematic Account 1.1 66 37 0595 0333
10.7 6.3 34 0.589 0.318
Order NUCULOIDA 107 62 36 0579 0336
: - 10.6 6.3 3.7 0.594 0.349
Family Malletiidae H. & A. Adams, 1857 0% 63 96 8200 0. 5%
Malletia cuneata (Jeftreys, 1876) 105 6.0 3.3 0571 0314
(Fig. 2A) 10.5 6.0 3.2 0.571 0.305
Mean 0.597 0.337
Malletia cuneata Jeffreys, 1876a, p. 435; Knudsen, 1970, SD. 0.033 0.022

p.64, text-fig. 42, 43, pl.6, fig. 13.

Occurrences: R18 (5,440 m) 8 specmens; R30
(6,190m) 3 specimens; R46 (6,090 m) 7 speci-
mens; R47(3) (6,180m) 2 specimens; R47(5)
(6,190 m) 3 specimens; R47(6) (6,210m) 1 spec-
imen; R47(7) (6,170 m) 2 specimens; R47(10)
(6,170 m) 13 specimens; R48 (5,920m) 1 speci-
men; R53(3) (6,170m) 16 specimens.

Measurements (in mm) of 10 selected speci-
mens:

Remarks: This species is characterized by a
thin and weakly inflated shell, with an obtuse
posterior end. The anterior arc of the hinge plate
bears 9—11 teeth and the posterior arc 16—19. The
present specimens ranged in SL from 5.7 mm to
11.9mm. Knudsen (1970) noted that this is the
most widely distributed abyssal bivalve, an ob-
servation supported by Okutani (1975). The pre-
sent material does not conflict with the thorough
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Fig. 1. Positive stations (solid circles) for abyssal bivalves occupied by the R/V Soyo-Maru, 1977-1981. Open
circles indicate negative stations, otherwise shallower than 3,000 m. Depth contours every 1000 m.
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survey of worldwide material by Knudsen
(1970). The shallowest record of this species is
1,977 m (by HMS Porcupine). The present occur-
rences, along with previous records (Okutani,
1975), include the deepest record so far for this
species (6,210 m).

Family Tindariidae Verrill & Bush, 1897
Tindaria antarctica Thiele & Jaeckel, 1931
(Fig. 2B)

Tindaria antarctica Thiele & Jaeckel, 1931, p. 51, pl. 3,
fig.71.

Occurrences: RS (5,820m) 1 specimen; R7
(5,360m) 1 specimen; RI18 (5,440m) 4 speci-
mens; R46 (6,090m) 1 specimen; R47(3)
(6,180m) I specimen; R47(6) (6,210m) 1 speci-
men; R53(1) (6,010 m) 2 specimens.

Measurements (in mm) of 10 selected speci-
mens:

SL SH SB SH/SL ~ SB/SL

13.7 8.7 6.4 0.635 0.467

13.1 9.1 6.7 0.695 0.511

13.0 8.6 6.3 0.662 0.485

13.0 8.2 6.6 0.631 0.508

12.6 8.5 5.9 0.675 0.468

12.3 8.0 5.5 0.650 0.447

108 . 74 5.2 0.685 0.481

10.0 8.5 4.2 0.650 0.420

9.4 6.5 4.1 0.691 0.436

9.2 6.9 4.7 0.750 0.511

Mean 0.677 0.477
S.D. 0.037 0.032

Remarks: This species has an oval profile, con-
centric sculpture and a pattern of radiating lines
on the anterior and posterior areas of the shell.
Before it was reported from the northwestern Pa-
cific at 3,450-6,044 m (Okutani, 1975), it had
been reported from the Antarctic waters at
4,636 m (Valdivia: Thiele & Jaeckel, 1931), the
Tasman Sea at 4,400m, and the Kermadec
Trench at 4,540 m (Galathea: Knudsen, 1970).
The present batch of 11 live specimens, which
are twice as large (6.5-13.7 mm SL) as those de-
scribed by Knudsen (1970), supplements the
records of this species from the Northern Hemi-

sphere. In the present specimens, the anterior arc
of the hinge plate bears 13 teeth, among which
the eighth to tenth are strongest. The posterior
arc bears 27 teeth, with the 18th-21st strongest.
This is a far larger number than in a smaller
specimens studied by Knudsen (1970) of 7.6 and
8.1 mm SL that bore 7-9 teeth on the anterior arc
and 22-23 on the posterior arc. The record is the
deepest (6,210 m) so far for this species.

Tindaria sundaensis Knudsen, 1970
(Fig. 3A)

Tindaria sundaensis Knudsen, 1970, p. 56, text-fig. 37, pl.
2, fig. 16, pl. 4, fig. 4.

Occurrences: R11 (4,560-4,540m) 1 speci-
men; RI8 (5,440m) S5 specimens; R59(1)
(3,240 m) 1 specimen.

Measurements (in mm) of 6 selected speci-
mens:

SL SH SW SH/SL SB/SL

85 6.8 4.1 0800 0.482
82 67 39 0817 0476
82 65 39 0793 0476
79 6.1 38 0.722 0481
75 57 42 0.760 0.560
72 57 34 0792 0472
Holotype (after Knudsen, 1970) 9.1 7.2 —  0.79 -

Remarks: The general characters of the present
specimens (6.0-8.5mm SL) agree for the most
part with the original description. The shell is
oval, ornamented with regular commarginal ri-
blets and covered with a yellow periostracum.
The ligament is amphidetic, with no resilium.
The anterior arc of the hinge plate bears 10 teeth
and the posterior arc 14. There is no pallial sinus.
The morphology of the soft parts (especially the
siphonal tentacles) could not be examined. The
only apparent difference from the original de-
scription is the number of posterior teeth (23 in
the holotype). This species was originally de-
scribed from a depth of 2,780m in the Sunda
Trench. The present record extends the range ge-
ographically to the Shikoku and Northwest Pacif-
ic Basins and bathymetrically to 5,440 m.
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Fig. 2. Nuculoida and Cuspidariidae (Scale bars=2 mm).
A. Malletia cuneata (Jeffreys, 1876), St. R46; B. Tindaria antarctica Thiele & Jaeckel, 1931, St. R5; C. Tin-
daria rodent n. sp. (holotype), St. R18; D. Neilonella schepmani Prashad, 1932. St. R18; E. Neilonella
abyssopacifica n. sp. (paratype), St. R52(2); F. Neilonella sumatrensis (Thiele & Jaeckel, 1931), St. R11; G.
Neilonella politissima n. sp. (paratype), St. R18; H. Pristigloma japonica (E. A. Smith, 1885), St. R18; 1.
Halonympha sovomaruae n. sp. (paratype), St. R9.
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Tindaria rodent n. sp.
(Figs. 2C, 3B)

Occurrence: R18 (5,440 m) 1 specimen

Description: The shell is thick, oval, inflated,
equivalve, inequilateral, and abruptly compressed
postero-dorsally. The surface is ornamented with
weak growth lines and impressed radial lirae, and
covered by a polished, olive-colored perios-
tracum. The umbo is low and situated about 40%
from the anterior margin. The anterior to ventral
margin is gently curved, but the posterior end is
obtuse with a nearly straight postero-dorsal mar-
gin. The escutcheon is short, and the lunule is
faintly marked. The ligament is amphidetic, with
no resilium below the umbo. The hinge plate is
thick. The anterior and posterior arcs are separat-
ed by an edentulous narrow triangular slit below
the umbo. The anterior arc bears 15 teeth, with
the first to sixth below the umbo tightly packed
and vertical. The other teeth are arranged in the
common fashion of the family, with the 9th to
11th strongest. The posterior arc bears 19 teeth,
among which the first to sixth are likewise verti-
cal; the remainder are in the usual arrangement,
with the 12th to 15th strongest. The inner surface
is porcellaneous and white, with a smooth ventral
margin. The anterior adductor scar is indistinct,
but the posterior one is distinct and bean-shaped.
The pallial line is sinuous below the posterior ad-
ductor scar.

Measurements (in mm):
Holotype (NSMT-Mo073213) SL 12.0, SH 8.6, SB 5.7,
SH/SL 0.717, SB/SL 0.475

Remarks: This species has a characteristic fea-
ture in the central part of the hinge plate : the an-
terior and posterior arcs are separated by a nar-
row triangular slit. The six teeth on both arcs
closest to this slit are arranged vertically, in con-
trast to the oblique arrangement common in other
nuculoid bivalves. The section of the hinge plate
carrying these vertical teeth is somewhat expand-
ed vertically, with an undulating ventral margin.
This species resembles 7. murrayi Knudsen, 1967
from 2,312m in the Gulf of Aden, in having an
edentulous space between the anterior and poste-

rior arcs; however, in 7. murrayi the hinge plate
has more teeth (12+21) and does not expand. In
T. murrayi, furthermore, there is no pallial sinus.

Distribution: Hitherto known only from the
type locality: Northwest Pacific Basin off
Kinkazan, Honshu, 5,440 m deep.

Etymology: the vertical configuration of the
teeth in the central part of the hinge plate is remi-
niscent of the incisor teeth of a rodent.

Family Neilonellidae Allen, 1978
Neilonella sumatrensis (Thiele & Jaeckel, 1931)
(Figs. 2F, 3F)

Malletia sumatrensis Thiele & Jaeckel, 1931, p. 50, pl. 3,
fig. 69.

Occurrences: R11 (4,560-4,540m) 7 speci-
mens including 4 empty shells.

Measurements (in mm) of 4 selected speci-
mens:

SL SH SW SH/SL SB/SL

120 83 59
11.7 88 59
106 76 52
9.1 63 47

0.692
0.752
0.717
0.892

0.492
0.504
0.491
0.516

After Thiele & Jaeckel (1931)  5.75 3.8 3.0 0.660 0.522

Remarks: This species has a short shell that is
compressed posteriorly and distinctly convex
ventrally. The surface is covered by a yellowish
periostracum, and ornamented with weak com-
marginal riblets along with growth lines. The
hinge plate bears 11 teeth on the anterior arc and
21 on the posterior, and lacks a resilium. This
species was described from Valdivia St. 191 (off
Sumatra, 0°39.2'S, 98°52.3'E, 750 m deep). The
type specimen, which is about half the size of the
present specimens, has 12 anterior hinge teeth
and 20 posterior.

Neilonella schepmani Prashad, 1932
(Figs. 2D, 3E)

Neilonella schepmani Prashad, 1932, p. 2, pl. 1, figs. 50,
51

Occurrences: R18 (5,440 m) 82 specimens.













































	05032018-102004494-44401
	05032018-102004494-44402
	05032018-102004494-44403



