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Glycymeridid . bivalves from Japan and adjacent
_areas. Part II, Indo-Western Pacific species of
Melaxinaea Iredale, 1930 (Pliocene to Recent)

ABSTRACT: The glycymeridid. bivalve genus Melaxinaea (Pliocene to Recent) was
originally based on a Recent Queensland, Australia, species M, labyrintha Iredale,
1980, which may be a junior. synonym of M. vitrea (Lamarck, 1819). The genus
Melaxinaea is characterized by its strongly compressed shell, two straight rows
of hinge teeth meeting at an angle, and divided and intercalated; nodulose ribs
and inner ventral crenulations. It should be placed in Tucetona group rather than '
in Glycymeris s.s. group in the _Glycymeridi'dae, because shells of Melaxinaea and

Tycetona are ornamented with well-defined radial ribs and are without a velvely

- periostracum and fine striations on the shell surface in which radial rows of well-

-developed periostracum are inserted. In addition, their ligamental areas are

always incised by distinct ligamental grooves. The genus Melaxinaea is. however

more specialized than Tucetona, because the ribs and inner ventral crenulations

become divided and intercalated in ontogeny. The type material of the following

species of Melaxinaea, Tucetona, and Glycymeris are illustrated: M. vitrea, T. pec-
i tiniformis, T. hanzawai, T. subpectiniformis, and G. capricorned.

INTRODUCTION

Iredale (1930) proposed the genus Melaxinaea based on a Recent
strongly ‘compressed species Melaxinaea labyrintha Iredale, 1930, from
north Queensland, Australia. Various investigators gave their attention
to this peculiar genus which is characterized by ‘its shell shape, flatness,
sculpture, and especially by two straight rows of hinge teeth (Habe 1951,
1977; Newell 1969; Matsukuma 1979), and Habe (1977) proposed recently
the subfamily Melaxinaeinae. Although characteristics of the hinge plate

_have been considered as a2 most important and distinctive feature,
I believe that sculpture and inner ventral crenulations of the shell are
also very important characters. in. determining: the systematic relation-

" ships among the glycymeridids. This is so because crenulations at the .

inner margin of the valves in Glycymeris, Tucetona, and Melaxinaea
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always-occur at a position corresponding with interstices between radial
ribs or their equivalent at the outer shell surface. In the juvenile shell
.of Melaxinaea, crenulations have two well-defined shoulders at the
- anterior and posterior margins, and shoulders with the same charac-
teristics are also known in many species of Tucetona and Glycymeris.
Although the ribs of Tucetona are not divided or intercalated, those of
Melaxinaea are usually divided one or two times with age and secondary
and tertiary ribs are intercalated. Corresponding to. this bifurcation and:
intercalation of ribs, the inner ventral crenulations are also divided and
intercalated. The combination of ribs and crenulations appears to be
a characteristic in common to all species of the Glycymerididae except.
the Arcullaeinae of Newell (1969). Species of Melaxinges are however
~ more specialized than those of Tucetona and Glycymeris.

In this paper, the type species of Melarinaea is redescribed, some .
taxonomic characters such. as surface ormamentation and inner ventral
crenulations are discussed, and the Indo-Western Pacific species which
- have been placed in this genus are reviewed. '
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SYSTEMATIC DESCRIPTION

Genus MELAXINAEA Iredale, 1930

Type species. — Melaxinaea labyrintha Iredale, 1930 [=M. viirea V(Lamarck,
1819)], by original designation; Recent; Albany Passage, north Queensland, Au-
stralia. . : . :

Diagnosis: Shell strongly compressed, ratlo of convexity of both wvalves to shell length
approximating 0.3 to 0.5; dorsal margin long and straight, giving an eared appearance to the
shell; surface ornamented with nodulose primary ribs and intercalated secondary ribs,
occasionally having intercalated tertiary ribs; primary and secondary ribs sometimes divided;
apparently lacking well-developed velvety perlostracum and perlosiracal striationst
at the shell surface; two straight rows of almost horizontal, weak hinge teeth on a large, flat
hinge plate meeting at an angle; primary inner veniral crenulations divided, occasionally
Becondary and tertiary cremulations intercalated.

! The term periostracal striations is meant as fine striations in which radial
rows of hairy-type periostracum are inserted, usually occurring on the outer
surface of shells of Glycymeris 8.8,; it is almost synonymous to the secondary
striations- of Nicol (1950). ' :
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Range. — Pliocene (Chaprhan & Singleton 1925) to Hecent. o
‘Distribution, — Australia, New Gumqa, Andaman Isls; Sr1 Lanka, Mauritius(?).

Philippines, and Taiwan (Text-ﬂg 1.

40 80" 120" 160°

40°-

0
Fig. 1. Geographic distribution of fossil and Recent species of the genus
Melaxinaea -

Black spots denote—M. vitrea (Lamarck, 1818), Recent; black trinngles—l! planata G. &
H. Nevill, 1874), Recent; white circle — M. plamuscula (Chapman & Singleton, 1085), Pliocene

Melaa:in‘aea vitrea (Lamarck, 1819)
(Text-fig. 2 and PL 1, Figs 13, PL. 2. Fig. 6, PL. 4, Fig. 2)

1819. Pectunoulus vitreus Lamarck, p. B4

1835. Pectunculug vitreus Lamarck; Deshayes & H. M. Edwards, p. 495.

1843. _Pectunculus vitreus - Lamarck, Reeve, Pectunculus, sp. 45, Pl 8, Fig. 45a-b (Lamarcks’s
"type materlal).

1879. Pectunculus nova-guineensis-Angas, p. m, Pl, 25, Fig. 10.

1880. Pectunculus Angasi Crosse, p, 273 [new name for Angss’ spedes]

1885, Pectunculus vitreus Lamarck; E. A. .Smith, p. 253,

. 1888. Pectunculus ‘vitreus Lam.; ‘Melvill &  Standen, p. 187

1812. Pectunculus 'vu'reua Lamarck, Lamy, pp. 84—85.

non 1817. Pectunculus vitreus Lamarck; Odhner, p. 22, Pl 1, Figs 12--13.

non 1935. Glycymeris vm'eus (Lamarck), W. D. Smith, p. 315, PL 9, Fig. 15a-l

1030. Melaxinaea labyﬂntha ‘Iredale,” pp. 73—74, Pl 9, Figs 1—4,

1931. Melaringed Iitoralis Iredale,’ p. 203

non 1835. Glyciymeris vitrea (Lamarck), Kuroda, app. p. 149.

1939. Melarinaea . labyrintha Iradale' Iredale, p. 303.

1939. Melaxinzea Wtoralis Iredale;’ Iredale; pp. 303—304, Pl 4, Figs 13 and 13a.

1951. Melanazinaea labyrinthe Iredale; Habe, pp. 41—43, Figs T1—-72. )

non- 1951, Melanaxinaea vitrea (Lamarck); Habe, p. 43.

1964. Glycymeris (Melanaximea) labyrintha (Iredale);” Shikama, p. 41 Pl. 20 Fig. 9.

1966. Melaxinaea labyrinthe Iredale, 1830; Habe % Kosuge, ' p. 129, PL 41, Fig. 15.

non  1973. Melaxingea witree (Lamarck, 1818); Higo, D.- 306:

1977. Melaxinaes labyrintha Iredale, 1030; Habe, pp. 44 and 28, Pl. 8, Flgs 1:-—13.

non:' 197. Melaxinaea vitrea (Lamatck, 1819); Habe, p. 48.

Diagnosis: Shell semi-orbicular, flattish, thin, a little obligue, somewhat eared i.n appearance;

umbones small, pointed; ligamental arei narrow and compressed, incised by ligamental
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grooves; séulpture of well-defined radial ribs which become. divided with age, and secondary
and tertiary ribs .intercalated; secondary ribs also . divided; hinge teeth  weak, . almost
horizontal; rows of anteriof and posterior serles of teeth meeting at an aﬂgle. inner ventral
crenulations divided, secondary and tertiary crenulations - ihtercalatéd; - divided ‘primaty
crenulations with only oné shoulder, i.e. either anterior or posterfor shoulder; - secondary
crenulations having no shoulder; inner. striations corresponding tq shoulders of crenulations.
" Material: GK-M 10268 (77975), 2. conjoined speciméns dredged in 1963 from Keppel Bay, central
north Queensland, Australia, stored at the Department of Geology, Kyushu University; NSMT
42030, 3 conjoined specimens and a left valve, and NSMT 50736, [] eunjoined specimens and
a right valve dredged all from Arafura Sea, mred in the Natiohal:Science Museum, To-

kyo.

Description, — Shell moderate in size, very compressed, thin. Dorsal margin
straight, sometimes forming ear-like angles. Ventral margin rounded. Outer surface
. cream in color, with small irregular brown spots. Innier coloration ‘'white, somewhat
transparent. Posterior half of the inner surface tinged with light brown, occasionally
white inner striations. Hinge composed of two straight rows of teeth meeting at -
-an angle; usually central part of the dental series obliterated with age by intrusfon
of the ligamental area. Hinge teeth weak, placed nearly_.i;_parallel to the dorsal
margin. 14—15 hinge teeth in anterior series, 12—18 in posterior series.” Iagafnent
with 4—5 sets of chevron-shaped lamellar and tibrous layers, amphidetic. JLiga-
mental area narrow and compressed incised by 45 ligamental grooves. Umbones
small, pointed, located almost in the middie of dorsal ma;'gm, orthogyrate. Primary

Nr._c = 9n.

vmmm//"

Fig. 2. Ribs- and inner ventral crenulations in Melaxinaea vitrea (Lamarck 1819),
I II, X successive ontogenetic stages -

N7, ¢ number of ribs or crenulations, AS anterior shoulder, DPC divided prl.mary crenula-

tion, DPR divided .primary rib, DSC divided secondary crenuylation, DSR divided secondary

rib, P peak of crenulation, PC primary crenulation, PR primary rib, PS posterior shoulder,

RPC redivided primary crenulation, RPR redivided primiary rib, SC secondary crenulation,
SR secondary rib, TC tertiary crenulation, TR tertiary rib
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inner” ventral crenulations with .anterior and posterior shoulders. Each divided’
primary crenulation and a half of each redivided primary crenulation with only one
shoulder. The other half of each redivided primary crenulation, and all intercalated
secondary and tertiary crenulations and divided secondary crenulations having no
shoulder. Anterior adductor -scar -subtrigonal, slightly smaller than the ovaté pos-
terior scar with ‘weak _ﬂ_ange at its anterior side. Concentric surface ornamentation
jeeble. Radial ornamentation lacking fine striations and well-developed perior
stracum, split and intercalated with age. Primary ribs regularly split into two equal

Fig. 3

Measurements and inner - surface
features of . the ~Melaxingea shell
- - (right wvalve)

L shell length, H shell height, Cs con-
vexity of single valve, Cy number of
) . i _primary crenulations .
/ \ CS A anterior ‘adductor scar, Pa posterlor
e S, ‘ adductor scer, As anterior shoulder, Ps

_posterior shoulder, Is inner. striation.

s l— T

" radials at 6--7 mm in shell length; small secondary ‘ribs developed in interstices
_between - an anterior, divided primary rib and a posterior, divided prlmary_-r'ib
originated from another primary rib. At about 12 or .more millimeters in length,
secondary ribs develop at the same strength as divided primary ribs, At 25—30 mm
in length, secondary ribs and divided primary ribs bifurcate and_intercalated
small tertiary ribs appear. Inner ventral crenulations always at -a position cor-
responding with interstices between radial ribs of various kinds. ST
Measurements {in mm), — See Table 1 (for definition of the measurements see
Text-fig. 3). . - . : .
Discussion. — According to Iredale (1930), M. labyrintha was. the correct name
for the species previously identified as Glycymeris viirea (Lamarck), and bhe
emphasized that (i) the material described by Lamarck was collected by Péron,
while M. labyrintha is only taken by dredging in Qp.eensland,_ Australia, where:
Péron did not collect; (#) Lamarck’s species was a thin brittle shell, but M. laby-
rintha is not; and (iii) Reeve’s figures of the holotype of P. vitreus presented
' a differently shaped shell with a more complex sculpture, the ears especially dif- -
fering. Iredaie' (1930) concluded that Lamarck’s material had probably come from
Western Australin where Odhner (1917) subsequently recorded a small eared
species called Glycymeris vitreus Lamarck (=Tucetona odhneri. Iredale, 1939),
. and noted that Lamarck’s species apparently bears a resemblance to Odhner’s one.
These two forms do however not appear to be conspecific. Odhner’s, shell is
ornamented with rather strong radial ribs which are ‘not divided or intercalated.
Although the material from Mauritius has not been described or figured, P. vitreus
and M. labyrintha are recorded not ‘only in Queensland but also in Northern -
Territory (Australis), Arafura Sea, ‘south of New Guinea, and Mauritius (Angas
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1878; E.. Ay Smith, ,4885; Lamy 1912; Shikama 1964; Habe & ‘Kosuge 1986; Dr. J. Kets-
lake,-per,s .omm 1979) he antenor 'and ' poi tenor ears of  the holotype of B. vi-

. hroke X while, tﬁe hell ‘surface is ornamented: w,ith bifurcated, nodu.loae
¥ibs and intercalated sécondary ribs (PL 'L, Fig. 1) which are the same

as those in'M. Iabvrmthu Although Iredals '(1930) pointed out -some discrepancies
betwe oth species ‘based" on Iamarck original description and Reeve's figures
ype m_atenal Reeve (1834) ‘did ‘hot glve detaxled hgures and one cannot

tind any substanti'al dxfferences between P oitr_eus “and M, labyrintha,
Iredale (193-1) proposed ‘also” another species of Mela:::maea M, litoralis, from
Innisfail, north Queensland, and the species has been described.-as follows:: it is

Table 1
) convexity of - number of priMary
‘Material wvalve length height single v. both v. crenulatlons* :
GK-M 10268 R 37.4 35.7 6.2 1_1“7 "
(77975)a L 37.3  35.7 6.1 h
GK-M 10268 R 33.5 31.9 4.8 9.1 g
(77975)b % 33.5  31.9 4.7 .
NSMT42030-1 R 33.7  32.2 5.3 :
L 33.6 32.2 5.2 0.1 8
NSMT42030-2 R 39.5  .39.6 6.7 .
L 39.5  30.5 6.6 12,9 9
NSMT42030-31 R 47.7. 46.5 9.3 18.1

T 48.4 26.0 9.3 -8 -
NBMT42030-4 I, [ e— —_— 7.9 — (]
NSMT50736-1 R 20,8 19,9 3.6 —_ —
NSMT50736-2 R 38:3 38.0 7.0 .

S T 38.6° 38l2 7.0 13.3. 8

NSMT50736-3, R 33.0 32,4 5.2 .

- : 1 33.2 3206 5.2 0.1 8,5

NSMT50736-4 R 34,0 32,2 5.5 L .
L 339 32.2 5.8 . 10:8 9

NEMT50736 R 42.0  (40.0] 8.0 :
L 1.9 (do.1! 7.6 15.0 9.

NSMT50736-6 R 44,9 42,9 6.8 _

CL a4l 4209 6.7 12:8 7
NSMT50736-7 ? o523 s0.7 —. 17.4 —
type of- P.- -
vitreus R 34.3° 33.0 5.3 - —

=
labxnlntha L

* Number of primary crenulatlons whlch occur at a p031tion of the
ventral ‘margin be‘tween anterior slde ‘of ‘the poster:.or adductor

scar and vosterior side of the anterior adductor scar -
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just.as flat as M. labyrintha. and-has the:same generic- binge- line, but-it differs
at’ sight in. lacking: the - pronounced: ears, being nearly. circular in outline, and the
sculpture. consists -of closely ‘packed radials with"a- fine: lattice of threads: Iredale
(1939) .noted subsequently that some fine specimens.of M. litoralis .secured ‘on the
beach -at ‘Seaforth; north of Mackay, Austra;,lia ‘are not 50 very:- dﬂ‘ierent fromithe
reef shell (=M. labyrintha), being only a little less obligue;. more cu'cular in-shell
outline,: and perhaps- growing to a. ‘Iarger. size. 1t is.believed:that M. litoralis i§ one
. of -theé mofphological varietiegor ‘coastal. representatives.of "M.: labyrintha, -

‘The species P. novaguineensis. Angas, 1879, may also be ‘eonspecific. with P, vi-
treus, because the. sculpture:is of the same: nature as-in P, vitreus, Accordmg to.E.
A; Smith (1885),. P.. novaguineensis:and P. vitreus have' the same generic hmge
line... Angas..(1879) gave. the following measurements of ‘his. type. material .housed
at .the-British Museum (Natural -History) under the reglstratmn number -1879.9.6.2:
length 83.9 mm, height 31.8: mm,. and convexity {of - both. yilves 7):14.8 . mm. - If the
measurements given hy Angas are: sufficiently reliable, the. convexxty is considers
ably greater than that of P. vitreus. The -species. P. novaguineensis should be
treated as being eonspeclﬁc wtlh P, 'uit‘re'us with some reservatmn until- the type
material is. re~examined,

_Habe. (1851) and . I-Ilgo (1973) .advocated that Glycymeris subpectiniformis
Nomura & Zinbo, 1934, is a junior synonym of M. vitrea (Lamarck) Nomura &
Zinbo’s species was originally .described’ from the Plexstocene Ryukyu Limestone
of, Kikaljlma, Kagoshlma Prefectu.re, Japan, and has an arched strong dental
series .and strong radial ribs which are not bifurcated or intercalated At should
be placed in Tucetona. .

) -Nomura & Zinho (1934) also described a small species -from. the . same strata
of Kikaijima under the ‘name Glycymeris pectinata (Lamarck) [error for (Gmenn)],
In turn, Kuroda (1935) and Habe (1977) considered that T. pectmata is a species
from the eastern coasts of Centiral America, while Nomura & Zinho’s species is
identical with M. vitrea, According to the re-e;am'ination of Nomura & Zinbo's
material stored in the Tohoku University (registration number IGPS. 50195), the
shell is circular in shape, with an arched dental series and numerous hinge teeth
set in radially; it bas strong radial ribs which are not divided (PL 4, Fig. 5a).
In the author’s opinion, Glycymeris pectinata (Lamarck) sensu Nomura & Zinbo,
1934, G. vitreus (Lamarck) sensu W. D. Smith, 1925, and Pectunculus pectiniformis
Lam. var. Martin, 1885, are identical with Tucetona smdtensis (Vredenburg, 1928),

Range. — Recent. .

Distribution. — New Guinea (Angas 1879, E. A. Smith 1885), Arafura Sea
(Shikama 1964, Habe & Kosuge 1966); Australia: Northern Territory (Australian
Museum), Torres Straits (Melvill & Standen 1899, Lamy 1912, Iredale 1930),
Queensland (E. A. Smith 1885; Lamy 1912; Iredale 1930, 1931, 1939; Australian
Museum)

RIBS AND CRENULATIONS OF MELAXINAEA, TUCETONA,
AND GLYCYMERIS .

Historically, inner ventral crenulations have not been considére_d to be one
of important distinctive characters of the - Glycymerididae. For example, Nicol
-(1945) noted:-that the inner ventral border is nearly always crenulated. Lamarck
(1805, 1819), Deshayes: (1824—1837), Reeve (1843), Mayer- (1868), and Rochebrune
& Mobille (1889) put the following species without inner. ventral crenulatlons into
the . .Glycymerididae: ' Pectunculus fuculatus Lamarck, 1805 Arca multistriata
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Forskaal, ‘1776; ‘Felicia ' jousseawmei Mabille :&  Rocliebrune in ‘Rochebrune: &
Mabille, 1889 (= Limopsis marionensis E. A. Smith, 1885). Those species-are now
dccepted as members of the Limopsidae. Although some Tertiary and Cretaceous
spdcies, ‘e.g.: Arcullaea limopsiformis H. E. Vokes, 1948, Ewekoromeris ewekoroensis
(Adegoke, '1977), Perudrea pectunculoides Olsson, 1944;. Pettersm -abnormalis (Olsson, '
1044), Protarca oblique Stephenson, 1923, and Triyonarca maconensis (Com'ad
1860), also ‘have. a- smooth inner ventral border, they: have been placed in the
Glycymerididae. In fact, they bear superficial resemblance to the Glycymerididae,
Limopsidae, Cucullaeidae, and Arcidae:' Their systematic position is mnot agreed
upon among current systematic. arrangements of fossil and - Recent bivalves, and ’
will be discussed separately.
'~ The Glycymerididae excepting ‘the Arcullaeinae of Newell (1969) ‘consist oi
two broad groups, i.e. Tucetona group and- Glycymeris 8.8. group, and Melazimea
should be placed- ih Tuéetona group. In this paper, the name’ Tucetona is used
for species with an incised ligamental ares, strong radial ribs, and lacking well-
-developed velvety periostracum and -fine periostracal striatiéns at the outer
shell surface. The name Glycymeris is used for.species with an -incised.or smooth
ligamental area, nearly smooth shell, well-developed pilose periostracum ‘and
periostracal striations. The specific name of the Recent European species Glycy-
meris pilose (Linnaeus, 1767) is derived from its dense hairy—type periostracum,

* Innér. ventral crenulations of vanous species. of Tucetona always oceur at
a position corresponding with mterstices between strong primary ribs which are -
never divided or intercalated (Pl. 3, Figs 1—8; see also Nicol 1950); the crenulations_
have two fairly distinct shoulders at the anterior and posterior margins (Pl 2,
Fig. 1; PL 3, Figs 1—6). Although species of Gl'ycymens usually lack distinet
radial ribs, some species such as Glycymeris densilineatn . Nagao, 1934, G- reevei
(Mayer, 1868), and G. cap_ricomea "Hedley, 1908, liave low, rounded, striategi ‘ribs
or radial riblets with sharp crest (PL 2, Fig. 2 and PL 4, Fig.'3; see also Hayathi
1965). Crenulations of these specles also occur at a position corresponding _with
-interstxces between' their -radials and also have two shoulders. The ventral
¢renulations of the Pliocene New: Zealand species Glyecymeris manaigensis Marwick,
1923, have very distinct anterior and postenor shoulders (PL ‘4, Fig. 1c). The
shell - surface of G manaidensis is ornamented with very fine radial grooves
which correspond with peaks- of the inner ventral crenulatmns ‘At the outér
shell surface of Glycymeﬂs the crenulations’ sometimes appear as’ fine, _radial
white lines. The specific name of the Recent Japanese species G. albolineata
(Lischke, 1872) is dei-wed from these white lines (Pl 4, Fig. 4). In the shell
of Q. vestita (Dtmker, "1877) from Japanese coasts, the white lines occur at’
& position betweén very low, rounded radials with dense periostracal striations.
The white lines and fine radial grooves at the shell surface of G. manaicensis,
G. albolineata, and G. vestita are never divided or intercalated. It is therefore
believed that surface ornamentation and inner ventral crenulations in Glycymeris
are hardly d1stingu1shable from those in Tucetona. '
" .In juvenile Melaa:maea vitrea (less than 6—7 mm in length), the outer shell
surface is ornamented with strohg radial ribs, while the inner wveniral margin
-is roughly crenulated. According to the 'figure given by Iredale (1930), the
m'enu.lstibns appear to have anterior and posterior shoulders. These crenulations
and radial ribs of the juvenile shells of Melaxindea are similar to those of
Tucetona and Glycymeris: which are here named primary ribs and primary
crenulations. With age, the primary ribs are divided in M. vitreq and secondary-
¥ibs areintercalated at a position between the primary ribs. Corresponding to
the bifurcation of the primary ribs, the secondary crenulations without distinct
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shoulders:appear:-at a. position ‘between the primary ribs (Text-fig. 2): As a resulf
of .the- secondary ‘rib intercalation; each primary:crenulation is divided into twe
smaller. crenulations - (DPC . in Text-fig. -2). .each- with. only- -one shoylder. . The
species:. Glycymeris.-martini Finlay, 1927 (= Pectuncufus -orbicularis Martin, 1885;
non:da Costa, 1778;.non -Angas,- 1879),; which was originally - described from.the
Pliocene rocks of.Java, also has regularly divided and:intercalated riblets (PL.2,
Fig. 3). Although-its periostracum: cannot. be :observed, it is thought that furrows
between: the fine riblets may-be their :periostracal 'striations, because- they are
smaller :in size than.interspaces between xibs of- Melaxinaea .and the- ventral
crenulations - of. G.. martini -do: net occur. -at a. position.. corresponding - with the
interstices between the riblets.

-Im large. specimens..of M. vitrea (more .than 35—40 mm:in length); the divided
- primary: ribs -and-the-secondary ribs are redivided or divided and small tertiary
ribs are intercalated. At .the .veniral margin, the divided primary crenulations
are;.redivided. and .the .secondary: crenulations: are also.. divided,  Occasionally,
tertiary .:erenulations without :distinet --shoulders: are -intercalated.- This - evidenge
on- the bifurcation. and intercglation -of ribs and .crenulptions. suggests . that
Melaxinagea may:.be the most. specialized form’ in Tucetona. group. .

REVIEW OF INDO-WESTERN PACIFIC ‘SPECIES OF MELAXINAEA

‘A number of workers put the following Recent and fossil species in
. Melaxinaea: ‘M. labyrintha Iredale; 1930; M. litoralis Iredale,. 1931;
Axinactis (Melasinaea) clarki Nicol, 1951; Pectimculus vitreus Lamarck,
1819; P. pectiniformis Lamarck, 1819; P. novaguineensis  Angas, 1879;
P.. hoylei Melvill & Standen, 1899; Glycymeris planiuscula Chapman &
Singleton, 1925; G. subpectiniformis Nomura & Zinbo, 1934; G. pectinata
(Lamarck) sensi Nomura & Zirnibo, 1934; and G. prashadi Nicol, 1851
- (see Iredale 1930, 1931, 1939; Kuroda 1935, 1960; Habe 1951, 1961, 1977;
Nicol 1951; Darragh 1970; Shuto 1971; Muraoka 1972; Higo 1973). Of
these species, M. labyrintha, M. litoralis, P. vitreus, P. novaguineensis,
G. subpectiniformis, and G. pectinata are already described and discussed
in the section on the type species of Melazinaea. =

Tt is believed that P. pectiniformis, P. hoylei, G. subpectiniformis,
and G. prashadi are in fact referable to Tucetona, because their shells
are ornamented with strong ribs which are not divided or intercalated,
and their inner ventral ¢renulations always have two shoulders. There-
fore, described here are only two species, G. planiuscula ‘and A. (M)
clarki [= M. planate (G. & H. Nevill, 1874)]. Unfortunately, specimens
of G. planiuscula have not been consulted by the author, and the
diagnosis is an extract of the’ original description given by Chapman
& Singleton (1925). The speciés M. pectiniformis (Lamarck, 1819) senst
Shuto, 1971, from the Pliocene Dingle Formation of Iloilo Basin, Panay
Island, Philippines, has.a strongly compressed shell and two straight
rows of hinge teeth meeting at an angle. The material collected and
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described by Shuto (1971) consists of young specimens. only. Although
these shells are ornamented with ribs which ‘are not divided or inter-
calated, they belong to a species which is -evidently not P, pectiniformis
[= P. pectunculus (Linnaeus, 1758)] and may be a new species of
Melaxinaea.

Melaxinaea planata (G. & H. Nevill, 1874)
(PL 2, Fig, 5).
1874, Pectunculus plamzhu Q. & H. Nevu.l, p. 28 PlL :l Figs 16 and 16a.
1851. Axinactis (Melaxinaea) clarki Nicol, pp. 2021, Figs 1—8. :
1086. -Melaxinaea subpectiniformis - (Nomura «et Zinbo, 1834);. Habe & Kosuge, pp. 128120,

Fl. 47, Fig. 12
1972. Melaxinaea dautzenbergi (Prashad); Muracks, p. 143, PL 12, Fig. 2.

Diagnosis (after the original description): Shell flat, orbicular, with umbonal margin. pérfectly
stralght and much produced; color white, motfled and variegated with reddish-brown interior
mottled with brown; 24 longitudinal ribs each one divided by a deep groove in the center,
‘alinost fimbriately decussated with crowded iransverse striae throughout; hinge teeth 14 in
number at the posterior and 11 at the anterior side; interior distinctly grooved, diam.
(length ?) 145 mm, long. (height ?) 14 mm, alt. (convexity. of single valve?) 4 mm.
Material: NSMT 42015, a right valve from Talwan, stored in the .National Science ‘Museum,
Tokyo; 802-4-845, 3 conjoined specimens, 761-2139, a conjoined specimens and 2 left valyes,
781-3066, 3 conjoined specimens, all of them from Taiwan, stored in the Kanagawa Prefectural
Museum (Natural History); and a conjoined specimen from Taiwan in Dr. Kuroda’s collection
(ho n::mber). .

Description. — Shell flat, solid, with straight dorsal margin and rounded
ventral margin. Ligamental area narrow - and compressed fairly incised by 4—5
ligamental grooves Shell surface ornmamented’ with straight-sided primary ribs
with very shallow to rather deep central grooves. Anterior and pesterior ends
of shell have very weak secondary ribs intercalated, with very small secondary
crenulations intercalated and occasionally primary crenulations weakly -divided
at the ventral margin.

Nicol (1951). gave a description of this species f{as A, (M) clarki] and the
following is the essential charactenstxcs' 'Ratio of convexlty (of both valves) to
shell height approximating, 0.5; ribs in the cénfral part. of shell flat-topped, often -
with -a shallow central groove, split into fine, slightly nodulose, crooked ribleis
at either end of ‘shell; occasionally a small radial rib added in interspace..

' Measurements (in mm). — See Table 3 (for definition -of the measurements
see Text-fig. 3)..

Range., — i?.ecent.

. Distribution. — Andaman Isls (G. & H. Nevill 1974), thppmes (Nicol 1951),
Taiwan (Habe & Kosuge 1966, Muraoka 1972); Palk Strait, Ceylon (Australian
Museum).

Melaxinaea planiuscula (Chapman & Singleton, 1925)

1925. Glycymeris plamuacula Chapman & Sl.ngleton, p. 43, PL 3, Figs 26—28 and Pl 4,
Figs 17—-18..

1651, Glycymeris plantuscula Chapmsn & Singleton; Nicol,_p. .,

1970. .Melaxinaea planiuscula (Chapman & Bingleton, 1925); Darragh, p. 144,

Diagnosts (after the. original descriptfon): Ventral bordér evenly rounded, dorsal’ ilne
straight and extenmsive, longer at the anterior.side; umbo minute, acute, slightly opistho-
gyrate; costae about 34 in number, rounded and rather depressed, with linear interspaces,
crossed by fine thread-like growth llnes h!.nge area comparatively deep and’ flat, the
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entire internal margin having a strongly planated character; hinge: teeth' strong, oblique,
numbering about 8 at. each side;. ligamental area: -gmall, . incised; dnper.. ventral . margin
. dentlculate and ‘excavate in opposition to the external costae.

Measurements (in mm; after Chapman & Singleton 1926)::

’ . axity of single
ength height convexily o
_ material 1 ngt- h ig| ve.
holotype |~ 195 . 165 3.0
paratype 115 | 110 | 20
paratype 32.5 34.0 _ 6.5
' Table 2 '
' econvexity of number of primapy
Material . valve. length height single v.' both v.- ' crenulatiore
no. 602-4-845a R 33,4 32.1 9.3 . 11
L 33.3 32.2 9.1 11
602~4-845% R 31.4 29.5 7.6 L 13
L. 31.3. 29.5 7.6 13
- 602-4-845¢ R 26.7 26.1 7.6 . 12
L 26.8 25.7 1.5 12
761-2139a R 25.4 25,3 7.3 _ 12
L 25.4 25.3 7.3 12
761-213% L 24.5 23.3 6.4 —_ 10 -
761-2139¢c L (24.3) 23.8 5.7 —_— 12
761-3966a R "40.0 39.8 11.5 . 11
L 39.7 39.8 11,3 11
761-3966b R 41.0 39.3 10.4 20.0 13
L 40.5 .39.4 10.5 . 13
761-3966¢ R 32.9  32.0 9.1 17.4 11
L 32.6 32.1 9.2 o 1
'NSMT 42015 R (32.7) (31.5) 8.9 — 11
Kuroda Coll. R- 28.8 27.7 —_— 14.1 ii
Nicol’s material ., . .
536879 (holotyps) RHL  34.6 340 — 18.1 —
293039 (paratype) R+L 20.6 ~ 20.0  —- 10.0 —
293039a (do.) R¢L  17.0 16.8  — 8.0 —
293039b (do.) R{L  17.0 16.6  — 8.4 —
293039¢ (do.) R+L  16.4  16.4  — 8.6 —_
2930394 (do.) R+L 15.9 15.8  — 7.8 —
293039 (do.) R#L 15.0 13.4  — 7.8 —
203039f (do.)  R#L 15.4 15.4  — 7.6 —_—

2930399 (do.) R+L 11.6 12.3 — 6.4 L —
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Range. — Pliocene.’ _
Distribution. — Australia: Hamilton, Victoria (Chapman & Singleton 1925).

Department of Geology

of the Faculty of Science,

Kyushu University 33,
Fukuoka 812, Japan

REFERENCES

ADEGOKE O. 1977. Stratigraphy and paleontology of the Ewekoro Formation
' (Paleocene) of southwestern Nigeria. Bulls Amer. Paleontol., 71 (295), 5—370.
ANGAS G. F. 1879. Description of ten new species of Axinaea and Pectunculus
Ain the collections' of  Mr. Sylvanus Hanley -and the late Mr T L. Taylor -
‘Proc. Zool, Soc. . London, 417—420.
CHAPMAN F..& SINGLETON F. A. 1925. A revision of the .Cainozoic species
of Glycymeris in southern Australia. Proc. Roy. Soe. Victorm 37 (1), 1880,
CONRAD T. A. 1860, Descriptions of new specles of Cretaceous and Eocene fossils
of Mlssmmppl and Alabama, 'J, Acad, Nat, Seci. Philadelphia, ser. 2, 4 (3),
COSTA E. M. da. 1778, Historia Naturalis Testaceorum Brifanniae. 254 pp. London,
CROSSE J. C. H. 1880. “Description of ten new species of Agxinagea and Pectun-
culus” par George French Angas. J. Conchyl., 28, 270—273.
DARRAGH T. A. 1970. Catalogue of Australian Tertlary Mollusca (except chitons).
Mem, Nat. Mus. Victoria, 31, 125—212,
DESHAYES G. P. 1824-1837. Description  des coguilles fossiles des environs de
Parjs. Vols 1—3. Paris. .
— & EDWARDS H. M. 1835. Pétoncles. In Histoire naturelle des animaux sane
vertdbres, &d. 2, Vol. 6, 483—502. Paris.
DUNKER “W. 1877. Mollusca nonnula nova maris Japomc1. Malakozool. Blaett.,
24, 67—795.
FINLAY H. J. 1927. New specific names for Austral Mollusca Trans, New Zealand
Ingt., 57, 488—533..
FORSKAAL P. 1775, Descriptiones Animalium, 164 pp. Copenhagen,
HABE T. 1951. Genera of Japanese -Shells. Pelecypoda and Scaphopoda (in Ja-
) panese). 326 pp. Kyoto.
— 1961. Colored Illustirations of the Shells of Japan- (in Japanese), vol. 2,
182 pp (146 appendix pp.). Osaka.
— 1977. Systematics of Mollusca in Japan. Bivalvia and Secaphopoda (in
. Japanese). 372 pp. Tokyo. _
— & KOSUGE S. 1966, Shells of the World in Color, vol 2.. The Tropical
Pacific (in Japanese) 194 pp.
HAYAMI I 1965. Lower Cretaceous marine pelecypods of Japan, part 1. Meém.
Fac, Sci. Kyushu Univ,, ser. D., 15 (2), 221—349. . _
HEDLEY C. 1806. The Mollusca of Mast Head Reef, Capricorn Group, Queensland.
Linnean Soc. New South Wales, 81 (1), 453—479.
HIGO S. 1973. A catalogue of molluscan fauna of the Japanese islands and the -
adjacent area (in Japanese). 397 pp. Nagasaki.
IREDALE T. 1930. Queensland molluscan: notes, fio. 2. Mem. Queensland Mu.s
10 (1), 73—88.
— 19381. Australian molluscan, notes, no. 1. Recs. Australian Mus, 18 (4),
201—235.



INDO-PACIFIC SPECIES OF MELAXINAEA 211

— 1989. Mollusca, pt. 1. In: Great Barrier ‘Reef Expediﬁon 1928—1929 Brit. Mus.
- (Nat. Hist.) Sci. Repts, § (6), 209—425.

KURODA T. 19201935, An illustrated catalogue of the Javpanese shells. Japanese
-J. Malac. (Venus), 1 (8)—5 (4), 1—154.

— 1960. A Catalogue of Molluscan Fauna of the Okinawa Islands (excluswe
of Cephaﬂopoda) 108 pp. Naha.:

LAMARCK J. B. P. A. 1805, Suite des Mémoires sur les Fossiles' des Envn'ons‘
de Paris, Ann. Mus. Hlst Nat., Paris, 6, 214221,

— 1819. - Pétoncle (Pectunculus). In: Histoire naturelle des animaux sans
vertebres, vol. 6, 47—56. Paris. '

LAMY E. 1912, Révision des Pectunculus vivants du Muséum d’Hlston'e Naturelle
de Paris. J. Conchyl, 59, 81—156.

LINNAEUS C. 17568, Systema Naturae, ed. 10. $24 pp. Stockholm

— 1767. Systema Naturae, ed. 12. Stockholm.

LISCHEE C. E. 1872, Diagnosen neuer Meeres-Conchylien von Japan. Malakozool
Blaett., 19, 100—109.

MARTIN K. 1883—1887. Palaeontologische Ergebnisse von tief Bohrungen auf'
Java, nebts allgemeineren Studien ueber das Tertinaer von Java, Timor und
einiger anderer Inseln. Semml. Geol. Reichs-Mus, Leiden, set. 1, 3, 1—380, -

MARWICK J. 1923. The genus Glycymeris in the Tertiary of New Zealand Trans.
New Zealand Inst., 54 (2), 63—380.

MATSUKUMA A. 19'19 Glycymeridid bivalves from Japan and ad:acent areas —
L Alphabetical list of the species allocated to the family Glycymendldae.
Japanese J. Malac. (Venus), 38 (2), 95—128, '

MAYER C. 1868. Catalogue systématique et “descriptif des fossiles des terrains
tertiaires qui se trouvent au Musée fédéral de Zlirlch J. Trim. Soc. Sci.
Nat. Ziirich, for 1868, 3—124. .

MELVILL J. C. & STANDEN R. 1899, Report on the marine Mollusca obtained
during the first expedition of Prof. A. C. Haddon to the Torres Straits in

- 18881889, J. Linnean Soc. London, 27 (174), 150—206.

MURAOKA K. 1972. A Catalogue of the Matenals in the Kanagawa Prefectural

' Museum (Natural History); no. 3. The Molluscan Shell Speciméns (in
Japanese). 222 pp. Kanagawa.

NAGAO T. 1934, Cretaceous Mollusca from the Miyako district, Honshu, Japan
(Lamelhbranchmta and Gastropoda) J. Fac. Seci. Hokkaido Imp. Umu,'
ser. 4, 2 (3), 177—277.

NEVILL G. & NEVILL H. 1874. Descriptions of new marine Mollusca from the
Indian Ocean. J. Asiat. Soc. Bengal, 43 (2), 21—30.

NEWELL N. D. 1969, Family Glycymerididae Newton, 1922. In: R. C. MOORE
(Ed.), Treatise on Invertebrate Paleontology, Part N (Mollusca 1), N267——
—N269. Lawrence,

NICOL D. ‘1850, Origin of -the pelecypod femily Glycymendae J. Paleont., 24 (1),
89—98,

— 1851, A new species of glycymerid from the thhppmes J. Washington
Acad. Sci., 41 (1), 20—21.

NOMURA S. & ZINBO N. 1934. Marine Mollusca ‘from the Ryukyu leestone -of
Kikaijima, Ryukyu Group Sci. Repts Tohoku Imp. Univ., ser. 2, 16, 109—184.

ODHNER N. H. 1917. Result of Dr. E. Mjoberg’s Swedish scientific expeditions to
Australin 1910—1913, part 17. Mollusca. Kungl. Svenske Vetens-Kaps-Akad.
Handl., 52 (16), 1—115.

OLSSON A. A. 1944. Contributions to the paleontology of northern Peru. Part VIL
The Cretaceous of the Paita region. Bulls Amer. Paleont., 28 (111), 1—148.



212 AKTHIKO-MATSUKUMA

REEVE L. A.:1843. Peetunculus.: Conchologia Iconica, vol 1, 1—52,

ROCHEBRUNE A. T. & MABILIE J. 1889.- Mollusques; mission scientifique dit Cap
Horn, vol. 6.. )

SHIKAMA T. 1964. Selected shells of the world, illustrated in. colors (in -Japanese),
vol. 2. 212 pp. Toekye.

SHUTO T. 1971. Neogene bivalves from Panay Island, the Philippines.. Mem. Fac.
Sci. Kyushu Univ., ser, D, 21 (1); 1—173. -

SMITH E. A. 1885. Report on_the Lamellibranchiata. collected by H. Mi S. Chal-
lenger during the years 1873—1876. Rept. Sci..Res. Voy. H.M,S. Challenger
18731876, Zool., 13 (35), 1—341.

SMITH. W: D..1925. Geology and Mineral Resources..of the- Philliopine. Islands.
Bur. Sci. Publs, 19, 1—599,

STEPHENSON L. W. 1923. The. Cretaceous formations of:North Carolina,: Part 1.
Invertebrate fossils of the Upper-  Cretacecus farmations. North- Caroling

_ Geol. Econ. Surp., 5, 1—604. - o e

VOKES H. E. 1964. Contributions to the paleontology of the -Lebanon. Mountains,
Republic: of Lebanon. Part-3: The pelecypod. fauna ‘of the “Olive "1ocality”
(Aptian) at Abeih. Bull. Amer.-Mus. Nat. Hist., 87 (3), 143—215. .

VREDENBURG. E. 1828.. Descriptions - of Mollusca from.the Post-Eocene Tertiary
formation of north-western -India. Gastropoda. (in part) and . Lamellibran-
chiata. Mems Geol. Surv. India, 50 (2), 351—507. '

PLATE 1
Melaxingea vifrea (Lamarck, 1819)

1 Quter (la) and inner (Ib) views of the holotype of Pectunculus vitreus Lamarck,
1818, X2; Lamarck collection, Muséum National d'Histoire Naturelle in Paris;
Recent; Australia (Photos courtesy of Mr. ‘A. Foubert) .- i L

2 Outer view of .the right valve (2a) and.inner view of the left valve (2b) of
the same specimen, X1.5; Kyushu University, GK-M 10268 (77975)a; Recent;
Keppel Bay, Queensland, Australia . ) )

3 Outer (3a) and inner (3b) views of a right valve, X1.5; Kyushu University,
GK-M 10268 (77975)b; Recent; Keppel Bay, Queenslarid, Australia

PLATE 2

1 Tucetona subpectiniformis (Nomura & Zinbo, 1934), Outer . (Ia) and inner (Ib)
views of the holotype of Glycymetis subpectiniformis’ Nomura B8 Zinbo, 1934,
X1.5; Tohoku University, IGPS 50200; Pleistocene Ryukyu Limestone; Kikajjima,
Kagoshima Pref.,, Japan - . o o S

2 Glycymeris capricornea Hedley, 1906. Outer view of the paratype, X2.5; Kyushu
University, GK-M 10250; Recent; Capricorn Group, Queensland, Australia :

8 Glycymeris martini Finlay, 1927. Outer (3a) and inner (3b) views of a left
valve, X6; Kyushu University, GK-M 10294; Recent; Okinawa Pref.,, Japan

4 Glycymeris pilsbryi (Yokoyama, 1820). Periostracal striations at a right valve,
- X1.5; Kyushu University, GK-L 10300; Pleistocene Narita Group; Ochi-Shimo-
shinden, Chiba Pref. Japan. ] . L ) PR

5 Melaxinaea planate (G. & H. Nevill, 1874), Oufer (5a) and inner (5b) views of

_a right valve, X1.5; Kuroda collection; Recent; Kachsiung, Taiwan: :

6 Melaxinaea vitrea (Lamarck, .1819). Inner ventral crenulations at. the same
specimen as in Pl 1, Fig. 3; X5.1 o ' e

AS anterior shoulder, DPC divided primary crenulation with either anterior or posterior

shoulder, PS posterior shoulder, RPC redivided primary crenulafion, SC secondary crenula-

’ ’ tion without shoulder T
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PLATE 3

1 Tucetona pectunculus (Linnaeus, 1758). Outer view of the left wvalve (Ia) and
inner view of the r1ght valve (Ib) of -the syntype of Pectunculus pectiniformis
Lamarck, 1819, nat. size; Lamarck’ collection, Muséum National d'Histoire Na-
turelle in Paris; Recent; India (Photos courtesy of Mr. A, Foubert)

2 Tucetona hanzawai (Nomura & Zinbo, 1934). Outer (2a) and inner (2b) views
of the holotype of Glycymeris hanzewai Nomura & Zinbo, 1834, X2; Tohoku
University, IGPS 50196 Pleistocene Ryukyu Limestone; Klkamma Kagoshima
Pref., Japan .

3 Tucetona pectunculus muskatensis (Me1v111 1897). Outer view of a right valve,
X 1.8; Kyushu University, GK-M 10296; Recent; Oman

45 Tucetona pectunculus (Linnaeus, 1758)

4 Outer (4a) and inner (4b) views of a right valve, nat size; Kanagawa
-Prefectural Museum (Natural I-I1story), no. 602-4-782; Recent; Bali Island,
Indonesia

5 Outer view of a right valve, X1.6; Kyushu Umversﬂ:y, GK-M 10298; Recent,
north Queensland, Australia

8 Tucetona auﬂﬂua (Reeve, 1843). Outer (6a) and inner (6b) views of a left
valve, nat size; Kyushu University, GK-M 10291; Recent; Kamiyamajima, Naha,
Okinawa Pref., Japan

PLATE 4

1 Glycymeris manaigensis Marwick, 1923. Outer (la) and inner (1b)- views of
a right valve, nat. size, and shouldered crenulations (lc) at the posterior ventral
margin of the same valve, X2; Kyushu University, GK-L 10303; Pliocene Tan-
gahoe Mudstone; Inaha Stream mouth, South Taranaki coast, New Zeland

2 Melaxinaea - vitrea (Lamarck, 1819). Outer view of a right valve, nat. size;

. National .Science Museum, Tokyo, NSMT 50736-6; Recent; Arafura Sea

. 3 Glycymeris reevei (Mayer, 1868). Outer view of a left valve, X2; Australian
Museum, C. 114509; Recent; south Noekori Island, West Irian

4 Glycymeris albolineata (Lischke, 1872). Outer (4a) and ventral (4b) views of
a left valve, nat. size; Kyushu Umversﬂ;y, GK-M 10301; Recent; TFsuyazaki,
Fukuoka Pref., Japan

5 Tucetona smdiensis (Vredenburg, 1928). Outer view (5a) of a left valve, nat. size,
and cardinal area {5b) of the same valve, X3; Tohoku University, IGPS 50]‘15
Pleistocene Ryukyu Limestone; Kikaijima, Kagoshlma Pref., Japan :
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