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ABSTRACT: The g)ycymeridid. bivalve genus MeZ=naea (Pliocene to Recent) was 

originally based on a Recent Queensland, Australia, species M. labyrintha Iredale, 

1900, which may be a junior synonym of M. mtrea ·(Lamarck, 1819). The genus 

Mela,zinaea 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 crenulatk>ns. It should . be placed inl'ucetona group rather than 

in mYC1Ime1'is LS. group In the Glycymerididae, because shells of Me~naea and 

Tucetona are ornamented with well-defined radial 'ribs and are without a velvety 

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

-developed periostracum are insened. 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 crenulatlons 

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

species of Mela:dnaea, Tucetona, and mllcyme,.is are Ulustrated: M. v(tTea, T. pec-

tiniformis, T. hanzawai, T. subpectiniformi8, and G. cap,-icornea. . 

INTRODUc"TION 

Iredale (1930) proposed the genus Melaxinaea based .on .8 Recent 

stronglyc.OmpresSEn specieS Melaxinaea labvrintha Irooale, ·.1930, from. 

north Queensland, Australia. Various investigators gave their attention 

to this peooJ.iar genus which is characterIzed· by its shell shape, :flatneSs, 

flcu1pture, and especially by two straight rOWs of hinge teeth (Habe 1951, 

1977; Newell 1969; Matsukuma 1979), and Ha·be (1977) proposed recently 

the subfamily Melaxinaeina·e .. Although characteristics qf the hinge plate 

. have been considered as a most important and distinctive feature, 

I believe that sculpture and inner v~tral crenulations of the shell are 

also 'very important · characters · in. determining · the systematic relation­

ships among the glycymeridids. This is so because crenuIations at the . 

inner margiri of the valves in Glycymeri8, Tticet~, .and .Me1a3:inaea 
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always'occur at a position corresponding with interstices between radial 
ribS,~ their eqUivalent at the outer shell sw:faoe. In. the it:J.veni1e shell 

.Of Melaxinaea, crenulations have two well-defined s~lderB attbe 
anterior and posterior 1IlUll'gins. 'and shoulders with the same charac­
teristics are also ilmown in many species of Tucetona' and Glycymerls. 
Although the ribs of .Tucetona are: not divided or intercalated, those of 
MeZaxmaea Ke usuaUy divtided one or two timEs with age aDd secondary 
and tertiary ribs are intercalated. ColT~nding to, this bifurcation and· 
intercalation of ribs, the inner ventral crenulations are also divided aDd 
intercalated. The combination of dbs and cremilations appears to be 
a characteristic in common to all species of the Glycymerididae eXcept, 
the ArcuJlaeinae af Newell (1969). Species of MeZaxin(leB are however 
more specialized than those of Titcetooa and ' GlycymeriB. 

. . 
Ln. this paper, the type species of Melaxinaea is redescrJhed, some . 

taxonomic characters such . as surface omamentatio~· and inner ventral 
crenulations are discussed, and the Indo-Western Pacific species which 

. have been placed in this genus are reViewed. ' 

Acknowledgements. The author is grateful to. or. B. 'M6tivier, MuseumNa­
tiorutJ. d'Histoire Naturelle in Paris, and Dr. S. Whybrow of the British Museum. 
(Natural History) fot locating and · commenting on the type material described 
by Lamarck:, Reeve, Angas, and others. Dr. W. F. Ponder and Dr. J; Kerslake 
of ' the Australian Museum kindly ' provided the specimens of M. labyrintha from 
Queensland ~read the manuscript. Dr. F. R. 'Bernardof the Pacific BiologiCal 
Station, ..British Columbia, also read the manuscript and gaove various invaluable 

. suggestions and comments. The gratitude is also due to Dr. Tokubei Kuroda 
from Nishinomiya, Dr. Tadasbige Habe of the National Science Museum in Tokyo. 
Dr. Tamio Kotaka of the Tohoku University, and Dr. Kensaku Muraoka of the 
Kanagawa Prefectural Museum (Natural History) for allowing to study specimens 
in their care. 

SYSTEMATIC DESCRIPTION 

Genus MELAXINAEA Iredale, 1930 

Type species. - Mela:dnaea labyrinth« Iredale, 1930 [=M. vitrea (Lamarck, 
1819)], bv original designation; Recent; Albany Passage, north Queensland, Au-. 
stralia. . 

Dlal/noall: Shell strong1.y compreaed, ratio of COllventy of both valves to shell lenath 
approxiinat1Dg 0.3 to . 0.1; dorsal margLn long aDd BtraJaht, giving an eared appearance to the 
shell; lurface omamentec1 with nodulose primary ribs and lII.tercaiated· IBCODdary ribB, 
occal1o~y having lII.tercalatecStertiary ribs; primary. and secondary r1bI sometimes diVided; 
a,pparently lacking well-deVeloped velvety per10stracum and periostracal strlaf;1oDIII 
at the shell surface; two straight rows of almoat horizolltal, weak hlD.ge teeth 011 a large, flat 
binge plate meet1nl at an aDgte; prlDiary bmer ventral crenulaUoDII diVided, occall1onaUy 
lecOJldary and tertlary crenulatioDB lIltercalatScS. . 

1 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 Glycumeris 8.8.; it is almost synonymous to the secondary 
striations of Nicol (1950). . 
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Range. - PUocene (Ch~prhan 1& . Siiigleton lM5l to. Recent. . . 
. . DiBtribution,; - Australia, New G~inea, Andaman rsls;Sri Lanka. Mautitius<1>, 
Philippines, and .Taiwan (Text-fig. 1). ' . 

Bct 120~ · · '60· 

Fig. 1. Geographic distribution of fossil and Recent species of· · the genus 
. Me~~a . 

Bla.ck: Spot. denote ......... vUf'ea (Lamarck, 18111), Recent: black: trlaDlleB-~. plcnl/zta Q. '" 

H. Nevlll, 11'14), Recent: white circle - M. plaftlU8etaa (ChaplDaQ ·" S~ 1II1II), Pliocene 

Melazinaea vitrea {Lama:rck, 1819) 

(Text..rfig.2 and PI. 1, F,igs 1-3. PI. 2. Fig~ 6, PI. 4. Fig. 2) 
1819. PectunClltUII vltTsUII LamarCll:, .p. Ii4. 
183&. PecWtICtIIUII vltTetU J.aJDa1ck: DemayeB .. Ho M. Edwilrds, p. G6. 
IIN3. PecWnctaUII VltTeua ·Lamarck; Reeve, PecmttlCtllU8, BP. 4Is, PI. 8; Fig. UCZ-b (LamarcU's 

·type· material). . • . 
11'19. PsctunCvJu. nova-gutneends··Anlas, p . .• , PI. U, Fig. 10. 
la.. PecWtICtIIUII .Angcui crOBBe, p. 2ft [neW name for ADgaB' species}. 
188S. PecWftculu. .vltTeua · Lamarck: . E. A. . smith, p . . aa. 
UIII. PecWnctau. VltTeua Lam.;Melvlll cI: . StaDden, p. IB'1'. 
181S. Psctunculu. tlUTeua LaIlllU'cit: LaIllJ'. pp. N-eI. 
non 1111'1. PectunculUII 11ItreUe ·LaDiarcII:: OdbDer; p. U, . PI. I, Figs If-IS, 
Don 1_. GlIIC1l1n8ne ,pu,.eua (LamarcII:): W. D. Smith, p. 111, PL 11, ng. 114-1 
1830. Msl4:dnal!Cl 14bll"lntha · Ired8le, · pp. '1'1-'1'4, PI. 9, J!'lp 1~. 
1\131. Mela:dnaeai. lttofaits· Iredale,· p . . 203. 
DOD 1935. Glllci/m4lri8· VUnrcz · (Lamarck:); Kuroda, app. p. 1411. 
II1JS1. lIfsl4.rlnae.a . ·14lJ1/rinthcl Ire,dale: .~a1a, p. 303. 
1939. lIfsl4:dnaea tlto,.tiJ.ta Iredsle: : Irecsale; IW. 303-aD4, Pl. 4, np 13 and 1311. 
18D1. Metan4:dR4sa I4bJlrintha Iredale; Habe, pp. fl-fJ, J'1gs '11..J12. 
non· 11111. Melana:dnczsa vUf'84 (Lamarck:); Habe, p. ~~. . . _ . 
1004. GIIICllmeria (Me14na:rtnaea) labllrintha (Iredaie):. · Shill:alIla, p. fl, PL 20, Fig. •• 
1986. Mela:dR4ea labJIriRtha ·IredaIe, 1830; Habe .. Koeuie,·p. 129, PL 4T, lI'lg. 11. 
non 18'1'3. Msl4:dflllea vltTsa (41marck, 1818); · Hlgo,. p. . .; 
1.8'1'1. MSla:dR48a labJlrinthct :Iredale, 1910: Habe, pp. '4 and e, Pl. 8, Flgs ·11-13. 
nOil:· IIm' . . Mel4:dnaea vltTea (Lalnarck, 1811); Habe; p ... 
Dtagnoste: SheWeeml-orblcuUlr; flatUab, thin, a little· oblique, IOmewhat· eared in appearance; 
umbones small, pOinted: · ligamental · area narrow and compreBBed, lDcised by ligam.ental 
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£rOoves: seD1pture of wel1~eflned :radial ribs wblcb become, ,d1vid.!!d~th, age. aDd secondary 
aDd tertiary ribs ,Intercalated; ,Jleclmdary ribs ~,divJ4~. ~e, te~ ,'?leak. ,almOst 
hOrizontal:. rows of anterloi andpolterior series of teeth ,meetlDga£,n ilngrii.;"binerventril'1 
crenulatioDs di~ed. secOndary and tertiary ci'eilulaticmii' ibtercillated;'" dl"vid,ed :pnmat)r 
ci'enUl8tioDII With' 'Only one ,iIbO~der. i.e. either anterior or 'Posterior shQUlder; • seCondary 
crenulatiODlluvlDg no sbOUlder; imler" strlatiODs correspcmdlDg tQ sboulders p,f cren~ti'?~. 
Jlatenal: GK-M 1/1188(771111). 2, conjolDed specimens dredged ~,J!1!13 from Ke~l Bay, I;f!ntral 
north QueenBlaud. AustraBa, stored at the DepartzDent 'Of 'GeOlolY, Kyushu umverslty: NSft 
--. :I conjoined' specimens ahd a left valve, aDd N)5MT WI.. .. Cbnjo1Ded specimens' and 
a right Valve diedged all frOm ArafUra' Sea. stored 'In the NatiOll8l. SCience MUBeUDi., Tt>­
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 irTegular brown spots. Inner coloratioDwhite, so~what 
transparent. Posterior half of the inner surface tinged with light br.o.wn, occasionally 
white inner striations. Hinge composed of two strmght roWs of teeth meeting ,at' 
,an angle; usually central part of the dental series obliterated with, age by intruifon 
of the ligamental ,area. Hinge teeth weak, placed nearly,::parallel t,o ,the dorsal 
margin. '14--J.5hinge teeth in anterior series, 12-13 in posterior series." Ligafuent 
with ~ sets of chevron-shaped lamellar and fibrous layers, amphidetic. ~Liga­
mental area narrow and compressed, incised by 4-5 ligamental grooves. Umbones 

'small, pointed, located almost in the middle of dorsal margin, orthogyrate. Primary 
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Fig. '2. Ri,bs and inner ventral ctenulations in' MeZaxinaea 'Vitrea (Laml;U'ck" ,1819); 
I, n, m successive ontogenetic stages ' 

Nr, c number of ribs or crenulatioDII, AS anterior shoulder, DPC divided primary crenula.,. 
Uon. DPR divided ,primary rib, ,DSC diyided secondary cren~at1on, DSR divided secondary 
rib, P peak of crenulatiOD, PC primary crenUl8tion, PR primary rib. PS posterior shoulder, 
RPC redivided primary' crenUlatlon; RPR redivided prlDiary rib, SC secondary creilulation. 

SR secondary rlb, TC tertiary crenulatlcm. TR tertiary rib 
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inner· Ventral crenUtati~DS with .anterlor and. PQ8terior shoulders. Each divided· 

prtDiary' Cretlul,il.~onaitd a half. of. each redivided primary ~nulation lrith onlyO~ 

sho1.uder. The 'other half. of eacli redivided primary erenulation. and an · interealilted 

secondary and ,tertiary , crenwai1o~ and divided lIecon~ a.enulatloDS h8ving no 
ihoulder. Anterior adductor ,scar 'subtriional, s1i8htJi smaller' thanihe' onte ,pos­

teri~ scar . Wi~hweak fiange at . itlJ · anterior side •. ,Concentric. surface ornamentation 

feeble. Radial ornamentation lackini fine striations. and · well~develoPed perio .. 

Btracum, spUt and intercal&ted with age. Primary ribs regularly spUt Q1to' two eqwlJ. 
I • • • . ' 

' . 

Measurements and inner surface 
features of, the ,. MelazincJea ' shell 

, (right valve) 

L lIbeU leDgtb, B IIheU beipt, C. con· 
Vezt.ty of IIIDgJe valve, CIf Dumber of 

,primar;Y Cl'9Dulatkiu 
Aa anterior "adduetor .c8r; P4'· po.erIor 

adductor BC., Aa anterior .houlder, J.. 
, posterior ~" ,I' iDDer, 8tI1aUDD 

.. , 

radials at 6-'1 mm in shell length; small &t!condary 'ribs developed in intersticei 

between' an anterior, divided primary rib and a posterior, divided prlmaryrlb 

originated from another primary rib. At about 12 ormoremillimeters in leDgth, 

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 COl:­

responding with interstices between radial ribs ,of various kinds. 

Measurements (in mm). - See Table 1 (for definition of the measurements see 

Text-fig. S). 
Discussion. - According to Iredale (1930), M. Zabynntha was the correct name 

for the species previously identified as G&vcvmeris vitrea (Lamarck), and he 

emphasized that (t) the material described by Lamarck was collected by PCon. 

while M. I~byrintha is only taken by dredging in Qpeensland" AustraUa, where, 

pm-on did not collect; (it) Lamarck's species was a thin brittle shell, but M. Zabfl~ 

rintha is not; and (Ui) Reeve's figures of the holotype of P. vitreus presented 

, a differently shaped shell W,ith a more complex sculpture, the earS especially ,dff· 

fering. Iredale (1930) concluded that Lamarck's material had probably come from 

Western AustraUa 'where Odhner (191'1) subsequently recorded a small ' eared 

sl)eCies called GlJlcytneriB vitf'eua 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. " tlitreu.s 

and M. &abynntha are recorded not 'only in Queensland but also in ,Northern 

Territory (AustralU.), Aralura Sea, ' south . of New Guinea, and Mauritius (An&as 
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1879: ,E. ,A,.' ~l,Ditl),l~; ~ ~~~a;, S~,Jgl~ ),964; ~~:& :Kosuge ,lIHJ6;, :Dr. J. K~s., 
~~ ,~~~; ~~~'-r :i9:'r9j : ;"the., ~te#-~;"an,cf ~J~or ,~s cfi ihe , polot~,of P • • ~~ 
t7:eUs .,~, ~~~,'_w~ , ~~,' l!ben .s~ce , ll1 ()J':tlR~~d,:'w~th'bil~cat~. nogulo. 
prib:i8tj' ~bs @d 1nte1'cala~d' secOndatY ' ribli (PL '1, Fig. lJ which are the same 
as t'holi~' ;inif::'Ziibvi'int1J.a; ' l\:itl,lo~ Irei:ian;(1930) pointed out, some discrepancies 
bei~Il 'boih: 'species ''based'' ori ~riatbarck's 'or1gtiial description and 'Reeve's :figures 
bf'th~ : l~: ,m/itei-"al;' ReeVe ' (1i;f4(~d :fiat ' gfv~ ' d~tai1ed figures and one cannot 
firid '1mi"'sUbStahtrgf 'diftereiii:eii-' bitween P."Vit1-eu8 ' and 'M. ' labl/rinihQ; 

," .~ ',: , . .. ~ _. - •. ; .' ' . . :. : .-., .... "". ! : . . .... ',,'. .' . : . • . .• '. . ~. - . . 

Iredale (i9!l)propoiledalst)" another ilipeeies of Melaxinaea, M.litoralfa, from 
Imrlsfall, north Queensland, and the species ~8 been desCrIbed,as follows:\ it is 

,Table 1 

,,Materi41 valve length height 
convexity of number 'of pr~ary 

single v. both v. ~ren\ilations* 

GK-M 10268 R. 37." 35.7 6.2 
(77975)a z, 37.3 35.7 6.1 l:~.7 '8 

GX,..M '10268 :It 33.5 31.9 4~8. 9.1 (77975)b Z, 33.5 3l.9 A.7 8 

NSMT.2030-1 R 3~,. 7 ,,3~.2 5.; lO.l ,L 33.6 32.2 5.1 8 

NSM:T42030-,2 ,1\ ~,9 :.~ ' 3ll.~ 6.7 12.9 9 L , 39.5 ,39.5 6.6 

NSMT4'2QlO-J R ,407. ,7, ,46.5 9.3 ' 18.1 z,. 411.4,' 46.!! 9.3 

NSMT42030~'4 :r. 7.9 "9 

NSMTS0736-L ,~ 21).8 19.,9 3.6 ..... 
NSM~S'Q736-2 R 38.3 31J.0 ., .0 

13.3, L 311.6 ' 38~2 ' 7~0 a 

,NsMT50'736-3, R , 33.0 32 :4 5.2 10.1 Z, 33.2 ~2.6 5.2 8.5 

)lSMT50736-4 R. 34'.0 , . 32.2' "5'.5 10.8 9' z" 33.9, 32.2 5.8 

'NSMTS0736 R 42.0 (10.0J 8.0 15.0 z, 4,fo9 (40.1 ; 7.6 9 , 

NSMT507,36-6 R 44,.9 42.9 6.8 12.8 7 z,' 44.9 ' 42."9 6.7 

NSMT50736-7 R S2.j 50.7 17.4 L 

'type of p~ 
vitreils ,- R ~4.3 ' 33.,0 5.3 

'type of 'K. R ' 
1abl:cintha. L 37 '38 12 ' 

'" 
• NulnbeJ;' , of primary crEmu1aticins','whlch ~ccur ata pOsition of the 

'ventl;'a1 'margin bet'll7!!en-!lnterioI' s1de :of 'the posterior adductQr 

scar and posterior side of the anteri9r adductor sCiJ.r 
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just·-u ·.1lataa M~ ·Jabyrint1wl . and.' has the ;'same generic·' bingedine, but' '1t differs 
at ' sight In. lack1ng: the ,. pronDunced,ears, being 'nearly. : circular .in oUtline,and the 
sculpture coruiists .of · closely 'P!lCkedradials .with· a· fine ' l&ttlce of threads~'. hedale' 
(1939).noted subsequently tllat80me fine specimens. of; ,M. JU()'I'dZissecured 'OD, the 
beach ·atSeaforth, 'northof' Mackay, .Austra,Ua,are noi , so verldifferiuit from;the 
reef shell (=M. labllrtntha); . being only a little less oblique; more circular ' in ' shell 
outllne,;.and ·perhaps growing too a, ~er. siie.lt js,believedtlult M~· ·JUMcilisi; · One 

· Qf· the motphololical varietie,"or icoaBt,alrepresentatives.of ']\t, 1ab1l:rintha. , 
.The speciesP. n;ovlJguineens,is .. ~s; 11179 •. may, alsobeconspecWc .with p. Vi .. 

tre~, be~UBe th, sculptureds of ,thesame.nature,lWI,inR·yttreus. According to.'E. 
A." Smith (18s5)~ . P" .1Wvag~neenais·! and ·P. vifreus have ' the same generic' bUiie 
llQe.., Angarq1879) gave., the following measurements of his. t1Pe -materlal ,housed 
at ;~~~BrlUsbMUJleum, ',aiatural . History} · u,rider ~e ;:registration number ·1-81.9.9.6.2: 
le.nJth 33.9 mU), height· 31.8:·mm,. and c;lonvexity :(of both .. valves.?)- 'lU . mm. If.~ 
meas~ements glven by Anps ·are· sufflcientJi reliable, ' the . conveXity is consideT;' 
ably,grea_ than .that . of .P. vit1'eus. The 8pecies P. novCJguineens.is should'be 
treated as belni eonspecWc .. wt1h· P? 'lritr~ ' with some rell(ll'VatioD. until· the type 
matecial.1s, re-eXamin~d. '. . . 

. ' aBbe'. .(1'51) .and .. Higp (1973) . advcx:ated .that Gll1~ subpectinilon'niB 
N'oD;l1U'8. &; Zlnbo" 1934, is. a jUnior synonym of 14; · vjtrea .~ck). Nomura &; 

ZlnbO's :Species was orilinallydescribed' from the PleistocEme. Ryukyu. ,Limelltone 
. of , :Klkaijima, KagosbimaPrefectUre; Japan, an,d has an arched strong dental 
sed~s .~nd strong rac:Ual . ribs which' are not bifurcated 0:1: lntercalat!'id; , It .' ~ould 
be .placed in Tt.icetcma. , '. . . . . 

.Nomura 1& .Zinbo (1934) a180 described a small Spec1eiifrolD the .Same .. strata. 
of ~ijima uDder. the name GlYC1/merl.s pectinata (Lamarck) [~Or for " (Gmelin,)]~ 
In turn, Kuroda (1935) 'and Babe (1977) .conBii:lered tha~ T. pecti~tCJ ' is a specie$ , 
fiom the eastern coasts of Central America, wbileNomura ' &; Zinbo's species is 
identical with M •. vitTe~. Accor~g to the re-examination of Nomura &; Zinbo's 
material stored ~nthe Toboku . Vniversity (regiStration nuinber IGPS 50195); the 

· shell is. circular . in shape, 'With an arched dental series and numerous blngeteeth 
set .. in radially; it has strong radial riJJs wbich are ' not divided (E'l 4, Fig. 5a). 
In . the autl1or'II' opinion, (;IYCtlmeTb pectinata (Lazp.arck) sensu Nomura &; Zlnbo, 
1934, G .. vjtT.eus (LIlmarck) BenBu W. n; Smith, 1925, imd Pectunculus pectiniformts' 
Lam.. vU. Martin, 1885, are Identical with TU:Cetona sindien.ris cvredenburg, 1928). 

&mQe. - ' Recent. '. . . 
. Distribution. - ' New Gtrlnea '('.Angaa . 1!l79, E. A. Smith 1885); Arafura . Sea. 

(Shikama 1964, Babe &; Kosuge 1966); Ausiralia: Northern Territory (AUstralian 
MuseWn), Torres Straits (Mel~i11 & .Staruien 1899. Lamy 1912, Iredale 1930), 
Queensland (E. A. Smith 1885; Lamy 1912; Iredale 1980, 1931,' 1939; , Australian 
MUseWl), 

RIBS AIirD CRENULA'l'IONS. OF ME;c..A.XINAEA, TUCETONA, 
ANP GLYCYltfEBIS . 

Historically, inner ventralcrenulatiolll! have not been considered to be one 
of important distinctive characters of the · Gly~ymerididae. For example, Nicol 

· (1945), noted' . that the iruler ventral border is nearly always crenulated.. Lamarck 
· (1805, 1819), Deshayes' (1824-1837), Reeve ,(1843), Mayer ·. (1868), and R.ochebrun~ 
& . Mobille (1889) put toe following species Without' inner . ventraicrimUlations into 
~. , GlYcymerididae: PectuncuJ.us nuculatu8 .:t.amarck, 1805; ATCa multistriatG 
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Forskaal, '17'75; . Felicia , ;ou8seaumei Mabille&"Rochebrune 'in :Rochebrune'& 
Mabilie, 1889 (= Limopsis marionensts E. ·A. Smith, 1885). Those speciesarer,rto'W 
iceepted 8S members of the Llmopsidae. Although some Tertiary' and Cretaceous 
SpE!cies, ·e.g: ArcUUaea limopsiformis a E. Yokes, 1946, EwekOromeris ewekoroemiB 
(Adegoke,1977), PeruarcapectunCUZcrideB Olssoo, 1944, Pettersia 'abnormali8 (OIsson, 
1944), . Protarca obliqua Stephenson,' :'1923; . ·and Trigonarca· maconensis (Comaa, 
1860), also have. a IImoothinner ventraIborder, ·they: have' been placed iri the 
Glycymerididae.' In' fact; they bearsuperfic1a1 resemb~nce' to the. Glycymerididae. 
IJmopsidae, Cucullae1dae, and Arcid&e;' Their systematic position is 'not agreed 
upon among current systematic:, arrangements of fossil, and Recent blvalves, and. 
Will be diScussed separately.' . . 

The· Glycymerididae·. excepting ·the Arculhl.eiriae of Newell (1969)~t of 
two broad groups, i.e. !'ucetona ~oup ~nd' Gi.ycymerts s.s~ group, arid . Meia=naea 
Itho.uld be placed· in 'Tueetona group. In this· paper; the name' Tuce~ona is: us~d 
for species' with an incised' ligamental area, strong 'radial ribs, and. lacking well­
-developed velvety' periostracum and fine periostracal' striatioris'" at the' outer 
shell surface~ The name' Glllcilmeris" is used for· species' with an'itlcised._or· . .smooth 
ligamental area, ~early smooth shell, well-developed pi.lobe perio~tracum .. ana 
periostracalstriations. . The specific name' of the Re<:ent EUropean speCies G&f/cll­
meris- pilosa (Llnn8.eus,· 1767) is derived from its dense hairy-type periostracum~ 
.. Inner. ventral 'crenulations of vantlUS species of Tu~tona always ot;i:ui 'at 

a position i:o~spOn(l1ng with interstices· between sfrongprimary ribs. which are 
never divided or intercalated (~ 3, FigS'I-6; Bee also Nicol 1950); the crenutations 
have two fairly distinct. shoulders- at. the ap.terior and. posterior margins '(?l. 2, 
Fig.' 1; . PI. 3, Figs 4-6).- -!'\lthoUgh speCies of GllIcvmeris usually 1,ack . dlstinct 
radial ribs, some spec~es such as GJlIcumeriB denBilineatll. ~agao, 11»14, G;": reevei 
(Mayer, 1868); and G. capricornea 'Hedley, 1906, have low, rounded,. striated ribs 
or radial riblets with 'shaip crest. (PI. 2, Fig. 2' and PL ·4,Fig •. "3; see als.o .Hayarbi 
1965); Crenulations of these species' also occur at a po.sition correspondiilg. with 

. Interstices between' their . radials . and also have two shoulders. The ventral 
crtmulations of the Pliocene 'New Zealand species Gl1icumeris manaiaenBis' Marwick. 
1923, have' very distinct anterior mid posterior shoulders (PL4,·Fig. lc). The . 
shell' surface of G. manaio:enBis is ornamented with very fiil.e radial grooves 
which correspond with peaks' of the inner ventral ctenwations.At the oute"r 
shell surface" of GlllCfltnens, the' crenulationll" som.eiimes appear as fine,' radial 
white lines. The specific name of the Recent Japanese species' G. alboiineata 
(i:..is·~hke, 187-2) lsderlved from these white lines' (PI. 4, Fig. 4). In the shell 
of G.' vestita (DUnker, '18T1) from Japanese coasts, the white lines occur at 
a: position betwee~' V~y loW', rounded radialS ~th -dense 'periostracal striations. 
The white lines and fine radial grooves at the shell surlace oi G. manaiaemis~ 
G. alboZineata, and G. vestita are never divided or intercalated. -It is therefore 
believed that surface ornamentation and inner ventral crenulations in Glllcumeris 
are hardly distinguis.hable ~om those in Tuc~ton,a. 

. In juvenile Mel=~a vitrell (less than 6-7 mm in length), the outer shell 
surface is ornamented with strong~dial nos, while the inner ventral margin 

·is roughly crenulated. According to the' figure given by Iredale (1930), the 
crenulati'ons appear to have anterior and posterior shoulders. These crenulations 
and radial ribs of the' juvenile shells of Melaxinaea are' similar to those of 
Tucetona imd Glycymeris' which are here named primary 'ribs and primary 
crenulations. With age, the primary ribs are divided inM. vitiea. and secondary. 
ribs are" intercalated at a pOSition between :theprimary ribs. Corresponding to 
the bifurcation of the primary ribs, the secondary .crenulations without distinct 
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shoulder.s.:appear:'ata position :be-t:ween·the· prlmaryribs ('1'ext,.fig. 2h AS .a ;result 
of . the;.secondUyrlb' :inter(ialatiQn;: .' each primary: crenulation -is divided hito ·two 
smaller. :crenl1l~tions ' (DPC', in 'J'ext-fig. · 2): ,. each-. with. only- .one · Bho~der. ,:The 
species': mllcllm~r.i8 . mart.tni Finlay; ' 192'1 '·(= : Pectun~JU8O;1'btculari8- ,Martin,· 1885; 
non ' .. da Costa" l'l118; .. "/!.On ,AngaB, - 1879); ; wbich was ·Originally . described from . tbe 
Pliocene rocks of·. Java, also.hall r,egularlydivided. 8lld:intercalated riblets iP:I;j, 
Fig. 3). Although .. lts -periostracum· ~nnot,'be ! abserved, it i~tbou8ht that furr.ows 
betWeeB the "tine riblets may ··be tbeirpe;riostra<:alstr-iatiQDS, because, they ~e 
smaller ;in size than . interapac.es between ribs .of' Mela=naefl .'and the: ·, ventral 
cren\Jlations 01.. G •. martini do. not occur_ . at. a· positiQn,. corresponding : with t.~e 
interstices between the rlblets. 

In ,large · specimens 'of .Id. vitrea . (more .than 31)-40 mm : Ut lengtnt; .the . <.UVlaea 
primary. .. ribs and ' the ·secondary ril)s are redivided or Qivided and s~all tertial'y 
ribs . &,re intercalated.. At , the , :v.en~a1 :'margln, ', the .dhrided primary crenuIations 
are',., r~dtvided, and . the . ,.s~ondary· CJ;enulations:, a~e. also . 'divide~ " Occasionally, 
tertiary :oerenutatioDS without . ~distinct '·slioulders: are · inter~lated., ,This ~videnl:e 
on·' the bifurcation, and interC!i!latioD ,of ribs andcren\ll4ltions . suggests' . tlWat 
Mela%inaea may:,be the .,most, specialized form' in ·Tucetona. £roup ... 

A number c4 Wo.rkersput the following Recent' and faant species in 
. Meifu:inaea: ' M~ " labyrintha Iredale;' 1~30.; M; ZitcmuiB ·lredale, . '1931; 
AxiniJctis.'(.Me~naea) c1a~ki Niool,.I·951; PectuncuIUs vitreus La~rC'~ 
1819; p. pectinijormis LaJnarcIk, 1819; ' P. novagtLin.e~is · AIlgas, 1'879; 
P. ,hoylei Me1vill '& Standen, 1899; GZycymerisplanitLSctLla Chapinan & 
Sing~, 1925; G. subpectiniformis Nomura '& Zinibo, 1934; G. pectinata 
(Lamarok) . SeMU' Nornura i& Ziribo, 1934; ' and G. p.,;ashadi Nieol, 1951 
(Bee Irectale lQ~O, 1931, "i'939; Kuroda 1935,,1960'; liabe 191n, 1961, 1977: 
Niool 1951; Dar.ragh 1970; Shuto ' 1971: Mw-aob '1972; lIigo 1973)~ Of 
these species, M. labyrintha, M.litoraZis, P. 1>itretLB', .1'. novaguine~sis, 
G. subpectinijOrmi8, and G. pectinata are already desciibed and discussed 
in the section on the type species of Melaxinaea. , 

. It is be1deved 1ihat P. pectiniformis, P.hoylei, G. $ubpect.inifOTmis, 
and G. pra;shadi are in fact referable to Tucetona, because their shells 
are ornamented with strong rlbswhich are not .divided· or intercalated~ 
and thErit inner ' ventral crenulations ' always have two shoulders. There­
fore, described here are onlY tWo species, G. planiU8cula 'aildA. (M.) 
clarki .[= M. pZaoota (G. & . H. 'NevHl, 1874)]. U~ortunately, specim~ 
ot G. ' pZaniuscuZa have not been consulted by. the author, and the 
diagnosis is an extract 'of the' original description given by Chapman 
& Singleton (19.25). '!'he specliEs M. pectiniformis (LMi:umck, 1819) sensu 
Shuto, 1971, from the' Plioeene J)lJlgle , Fo:tmation:. of IloUo Bas.in, Panay 
Island, PhilippiIles, has . a .strongly . compressed. shell and two straight 
roWsaf ;h,inge teeth meeting at an apgle. The material collected and 
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described by 8huto (1971) consists of young specimens. only. AlthOugh 
these shells ·are ornamented With ribS which · are not divided. Qr tnter­
~alated, they 1Qe19Dgto ~ species which is :e\'idently~ot P •. pectinif~i8 
:[-:- P. pectunculus {Linnaeus, 1758)] and may be a new species of 
Melcz.xinaea. 

Melaxi'Rifleaplanata (G. & H .. Nevill,1874) 
(Pl. 2, Fig, 5). 

1874. PecNftCIllu. P&aft4CUt 0: .. H. NevW., p. _, PL ~ J.tp 18 and16C1. 
1Nl. A:I:IftacU. (lIIe&4:1:1fta84) c14f'lct Nlcol, pp. _21, ·Figs ·1-a. 
1988. ··Me14:anaea aubJ!acttftttonntt· (NOmura·oet Z1Dbo, nu);· ·Babe· a. KGSUge, pp. 118-119, 

Pl. n. FIg. .JJ. 
197.1. Me14:aft484 dcWwetlberqi (PrUhad): Kuraoka, p • . 141, .PL 11. FilL I . 

.Dtagft01i8 (after the or1glDal 4escrlptlon): Shell flat, orbicular, with umbonal ptaram· pmectl7 
stl'alCht and much produce4; color white. mottlcicl and variegated with red41llh-brOWD·interlor 
mo«led with brown; :H longitu4lnal. rlbII · each. 9De d1..~e4 by a deep . croove ~ tile ~ter, 

. aliDost fimbrlatel7 decusBated with crowded traDBVel'lle striae throuJboutj hinge teeth 11 in 
number at the posterior and 11 at the anterior Blde; interior dlatlnctly croove4;·' dlam. 
(length f) · 14.15 mm, . long. (height !) 11 mm, alto (convez1ty · of slngle valve f> 4 mm.· . 
Material: NSM'l' DOli. a riPt· valve from Ta1wan, stored in the .National Science ·lIIWJeUm, 
Tokyo; 1102-4-141, a conjoined speciineDII, 781-2139, a · con,olne4 speclmeDII and :11 left valYllS, 
711"'-, 3 conjoined speclmen.v, an of them from 'l'alWaD, stOred in the KanIlIawa Prefectural 
Museum (Natural HlatOf7); and a conjoined speclmen from Taiwan in Dr. Kuroda'lI collect1on 
(ilo number). . 

DescriptimL - Shell flat, · solid, with straight dOrsal margin .and rounded 
·ventral margin. Ligamental area narrow · and compressed,fairly inCised by 4-5 
ligamental ~ooves. Shell surface ornamented' With . stridght-slded primary ribs 
with very shallow to rather deep central grooves. Anterior and posterior ends 
of shell have Very ~ak secondary ribs intercalatJ!d. with very small seCondary 
«;renulations intercalated and occasionally .primary crenulations.weakly .. divided 
!it the ventral margin. . 
. Nicol (19151) gaVe a description· of this species ·(as . ..4.. (M.) clarkil· a~d the 
following is the essential characteristics: ·· :Ratio of convexity (of. both valves) ·, to 
shell height approximating, 0~5;ribs in the central part. of shell flat-toPPed,often 
with · a shallow central groove,split into · fine, sUghtly nodulose, crooked ,riblets 
at . either end of shell; occasionally a small radial · ilb added in inters~ce.· 

MeasuTements (in mm) .. ~. See Table 2 (for detinitlon · of the measUrements 
see Text-fig. 3) • . 

Range. - Recent. 
. .Distribution. - Andaman Isls (G • . I& Ii: Nev1ll ·1974); Philippines (Nicol 1951); 
Taiwan (Habe · & Kosuge 1966, Mm-aob 1972); .Palk Strait, Ceylon(AustraUan 
MuseUm). . 

Melaxinaea planiuscula (Chapman & Singleton, 1925) 
111211~ GtllCllmena p14ftw.ou14 Chapman .. ·sin818ton •. p. ' a, PI. .3, Fiis. __ and PI. ·4, 

I'l8I 1'1-18 •. 
181iL G1l1cilmen. lJl4ft't&IICI&14 ·ClIapmaD .. Slngleton; NlCol,p. 21. 
1970. .Me14:afta81l plaft,u.oula (ChaPID8D .. Singleton, 19J5); Darraih, p. 1~ 

.Dtagft01i8 (after the. orlg:lJial· deScription): . Ventral· border evemy rounded, dorsal" ' Une 
straight and extemive, lou,aer at1he anterior . IIIde; umbo minute, ~te, aUghtl7. opistbo'­
lDTate; costae about at iD number, rounded and :fatb,er~~, with ~ interspaces, 
crossed · by fln~ thread-like groWth · ~.; hln,e area comparatiy81y deep -and ·· flat, ·the 
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entire Internal margin having a BtroDll,. planatecl chara~er; h1DSe • . _tb' moDi,·· tJb1lque, 
nurnberlng .. about 8 at . each Blde; .. J.ialUDental ~ .. l1li811, . _ ~aIIJec.l; . inner . . ven~a1 .. ~ 

. d~tiCUlAte aDd· ezcavate In opposition to the eztemai costae. . .. . . .. . 
Measurements (in mm; after Chapman & Singleton 19~):: 

I I I 
. .. .. 

material length height conve~~i <!~ aiDgIe. 
valve 

holotype 

r 
19.5 16.5 3.0 

paraty.pe 11.5 11.0 ·2.0 
paratype 32.5 34.0 6.5 

'l'able2 

Materiiil valve . length. height· 
conve:Xity· of · number of ·primar,r 

single v·.· · both v. · . creriulatior" 

no. 602-4-B45a R 33.4 32.1 9.3 .11 
L 33.a 32.2 si .1 11 

o02 .. ~-B459 R 31.4 29.5 7.6 13 
L 31.3 29.5 7.~ 13 

.. 602-4-B4,5c R 26.7 26.1 7.6 12 
L 26.B 25.7 7.5 12 

761-2139a R 25.4 25.3 .7.3 12 
L 25.4 25~3 7.3 12 

761-2139b L '24.5 23.3 6.4 10 

761-2139c L (24.3) 23.B 5.7 12 

761-3966a R '40.0 39.B 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 

761-3966c R 32.9 32.0 9.1 17.4 11 
L 32.-6 32.1 9.2 11 

NSMT 42015 R (32.7~ (31.5) 8.9 11 

Kuroda ColL R 28.8 27.7 :J.tl.1 11 
11 

Nico1's material R+L 34.6 34.0 1B.1 236879 (ho1otype) 

293039 (paratype) R+L 20.6 ·20.0 10.0 

~93039a (do.) R+L 17.0 16.8 B.O 

29303.9b (do.) :R+L 17.0 16.6 8.4 

293039c (do.) R+L 16.4 16.4 8.6 

2930.3'9d (do. ) R+L 15.9 15~B 7.B 

29303ge .(do.) R+L 15.0 1\.4 1.8 

293039f (do.) R+L 15.4 15.4 7.6 

293039g (do.) R+L 11.6 12.3 6.4 



;210 

Range. ~ Pliocene. · 
DistT!butio7f. ......:. Australia: Banrllton, Victoria (Chapman &; Singleton 1925). 

Department of GeoWgtl 
of the Faculty . of Sde~e. 

Kt/Ulhu UniversitV 33, 
Fukuo1ca 812, Japan 
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chiata. Mems Geol. Sur11. lndta, &0 (2), 351-507. 

P:r,.ATE 1 

Melaxinaea vitt-ea (Lamarck, IBi9) 

1 Outer (la) and inner (1b) views of the holotype of Pedunculus vttrem Lamarck, 
1819, X2; Lamarck collection, Mus6um National d'Histoire NaturelIe iD. Paris; 
Recent; Australia (photos courtesy of Mr. ·A. Foubert) · . 

2 Outer view of the right valve (2a) and . inner view of the· left valve (2b) of 
the same specimen, Xl.5; Kyushu University, . GK-M 10268 ·(779'l5)a; Recent; 
Keppel Bay, Queensland, Australia .. 

3 Outer (3a) and iniler (3b) views of' a right valve, XI.5; Kyushu ·UniversitYI 
.GK-M 10268 (!7975)b; Recent; Keppel Bay, Queensland, Australia . 

PLATE 2 

1 TucetOna subpecttniformis (NomUra &; Zin~, 1934). .Outer . (la) and. inner (lb) 
views of the holo~ of G111cvmeH8 subpectinifonnu' Nomura 1&. Zinbo, ·1934, 
X.l.5; TohokU Unillersity, IGPS 50200; Pleililtocene Ryukyu Limestone; Kikaijima, 
Kagoshima Pref., Japan . 

2 GlIlcyme1'is caJ)rleornea Hedley, 1906. outer. view of the ~type, X2,5; Kyushu 
University, OK-M 10250; Recent; CapricOrn Group, Queensland, Australia 

8 GlllCllmeris martini Finlay, 1927. Outer (3a) and inner (3b) views ofa left 
valve, X6; Kyushu · UDiversity, GK;.M 10294; Recent; Okinawa Pref., Japan 

, Glllcvtne1'i. J)tlsb1'1li (Yokoyama, 1920). Peri08tracal striations at a right valve, 
Xl.5; Kyushu University, G!{-L 10300; Pleistocene Narita Group; Ochi-Shimo-
shinden, Chiba . Pref.,· Japan.. ... . 

5 Melaxinaea planata (G. 1& H. Nevill, 1874). Ou~er (5a) and inner (Sb) vIews Of 
a right valve, Xl.5; Kuroda collection; Recent; Kaohsiuilg', Taiwan· 

6 Melaxinaea vitTea (Lamarck, .1&19). Inner ventral crenulations at · the same 
specimen as in PL 1, Fig. 3; X5.1 . ... . 

AS anterior sh~u1der, DPC dlvlde4 primary creDUlatlon with either anterior or p<*erior 
shoulder, ps· Posterior 8houlder, .RPC redivided · primarycrenulaHon, SC ·secondarY · ·crenula-

. tlon without shoulder . . 
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INDO-PAGD'IC SPEC~ OF MELAXINAEA 2':'3 

PLATE 3 

1 Tueetona peetunculus (Linnaeus, 1758). Outer view of the left valve (la) and 
inner view of the right valve (lb) of · the syntype of Pectunculus pectiniformis 
Lamarck, 1819, riat. size; Lamarck ' colle,ction, Mus~um National d'Histoire Na-· 
turelle in Paris; Recent; India (Photos courtesy of Mr. A. Foubert) 

Z Tueetona hanzawai (Nomura & Zinbo, 1934). Outer (2a) and inner (2b) views 
of the holotype of Glllcymerts hanzawat 'Nomura & Zinbo; 1934, X2; Tohoku 
University, lGPS 50196; Pleistocene Ryukyu, Limest~ne; Kikaijima" Kagosbima 
Pref., Japan ' . 

S Tucetona pectunctUus muska~enstB (Melvill, 1897) . . Outer view of a right valve, 
X1.6; Kyushu University, GK:-M 10296; Recent; Oman 

4-5 Tueetona pectunculus (Linnaeus, 1758). 
4 Outer (4a) and inner (4b) views of a right valve, nat size; Kanagawa 

'Prefectural Museum (Natural History), no. 602-4-782; Recent; Ball Island, 
Indonesia ' , . 

5 Outer view of a right valve, X 1.6; Kyushu University, GK-M 10298; Recent, 
north Queensland, Australia 

~ Tueetona ·auri/lua (Reeve, 1843). ' Outer (6a) and inner (6b) views of a left 
valve, nat size; Kyushu University, GK-M 10291; Recent; I{amiyamajima, Naha, 
Okinawa Pref., Japan . 

PLATE 4 

1 Glycymerts manaiaensiB Marwick, 1923. Outer (la) and Ilmer (lb) · views of 
a right valve, nat. size, and shouldered crenulations (le) .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 

Z Mel.a:rinaea . vitrea (Lamarck, 1819). Outer view ofa right valve, nat. size; 
, National .Science Museum, Tokyo, NSMT 50736-6; Recent; Arafura Sea 
3 Glllc'llmeris ree'Vei (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 University" GK-M 10301; Recent; 'Fsuyazaki, 
Fukuoka Pref., Japan . ' 

5 Tueetona stndiensts· (Vredenburg, 1928). Outer view (5a) of a left valve, nat. size, 
and cardinal area {5b) of the same valve, X3; Tohoku University, lGPS 501'15; 
Pleistocene Rypkyu Limestone; Kikaij~, Kagoshima Pref., Japan . 
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