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                                    Abstract

   [l'his artlcle treats with the rernaining species of this series })elopsrinbr io ea.rdirzia, Cardinioi les,

Hernomya, PteuTornya, Anolontophora 'ancl others as weil as the supplementary species oÅí' Neos"
chizo ltts, MLnetri.sronia, and ethers. As aresult of the faunal $tudy at least two fatmizones are re-

cognizecl in tlxe Nabae group throu.trh the Maizuru "zone." I'lie two zones are also aeceptable in othe'r

correlative Salcawan formations in Japan. Aecordingly, tlie Sakawan age (a?Camian) is divisible
into two $ubages available for entire Sakawan femntions in 3apan. The ear}y Sakawan subasre is
characterized mainly by the species bolonging to Mtne.tttgonia, Pa!a•eopharitsi and Bake•vell'ia, and

the Iate one by Tosapecten spp., Pseudotimea naurnanni, Ch{a?nys ?nojsisovi.cst and others.

                           Description of Speiees

                             Familv CAI{DINI[DAE
                                   J
                        6enus CardiRia AGAsslz, 1848
     CardiRia misawensis KoBAyAsm and lc}{IKAwA CI'L j., l"lg. I.)

1952. Cctrdittia ntisatvensis KoBAysm and IcmKAwA, p. 265, pl. IO, fists, 7--8.
I954, b, C. mtsatvensts IcEfiKAwA, p. 58, pl. 4,,' figs. 7, l2--}4•.

cÅí i955. e. cf. rnisazvensis NtNKAzAwA, p. 259, pl. 16, fig. IO.

     Aftei' Åíhe writer reported Car(linia cÅí. nrtsatvensts 'fyoilk the ILFI;2 formation

of Kongoin in the preceeding pape]r, he collectee several s.pec:imens from black

shale of 'tke iniddle part of 'the N3 formation. 'I'lie>r aD{rree ver>r x•vell with

the t>;pe-speciniens in essentia! cliai'acters, though a llttle defo]'med. secondarily.

"I"he s}Maller size than tke t}•'pe niay have been caused by un'{'avourable
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   Occarrence : - Common fi'om iiiiddle part of 1 i3 formation, Nishi-arata,
(NT. I40) and !IIigashi-arala (]N'. 135'), ]Naatsuo. (lile.(r. iXTos. JM'. I0340-1).

         Genus Cardinioides KoBAyAsm altd IcmKAwA, 1952
   Reference:-KOBAYASM and ICHrKAwA (1952), p. 65

    When KOBAYASI{I and Ic}IIKAXxrA erected the genus, the>r ]'efei'red it
provisiona}I>r to the famiiy Cardiniidae by the reason of' the absence oE
late]'.ftl tooth. r.l.ihe wrker could not co].}ect the topotype-speoimens, but he

obtained niafiy iiidividllals }'eferrable to this genus fro]n other localities.

A'Iost ofi tliem sliow a marginal thickeniltg or proj'ection at the posterior
hiRotre-inargin in the left valve cftnd a corresponding depre,ssion iLi #ke riocrht,

' w5ieh ftci'e regarded as a rudi}nentayy !atei'ai tootl} and socket ve$pectivel.>r.

"i"kis fact suorrtocrests it reasoRable to place the ocrenus ilt Ihe (llardiniidae•

    KOBAYAS'E'I aikd ICHII<AxgiA described three new species, one variet>r and
one co}i'fei`able species 'froni the I-Ieki for]nation at Iif.eki (I.oc. No. b<T. 705

in tkis paper), but the distinction needs furtltez' exaniiRation oii nao}"e a]nple

topot>rpe-speeimelts, beeause tliey are moi'e or Iess defbrnied see`okdaril>r. The

fo]lowing identification, tlierelbre, is pi'ovi$ional.

    Cardinioides japoRicus KoBAyAsw and Ic}!u<AwA (Pl. 1, I?ig. .9,)

l9S2. (l'ar.linioides japonicus KoBAyAsm and IcniKt"vA, p. 65, pl. ]., fisrs. iOa-b.

    The species is coninionly 'f'ound froin the jowei' /partol' tke INrh fornnation

at Skiitmiehi (iNT. 4LO(l, 406, (L07), Mlucki (N. 4i14) atid }'areiy at Saka, i.n

A'{atsuo (N. I2tlJ), aside 'froni type-locaiity at Heki (INT. 705). When the

specinxen is• compiiessed latera}l>r. it can kardl>r be distinguished 'Eroni vay.

eLongatus KOBA\ASK{ and ICI{rKAwA (ibid., p. 67, pl. 1, Figs. 8-9). (Re.cr.
iN,os. JXtf{. I04,0i-3, 5, I044.2)

    Cardinioides eÅí. splenctis KoBAyAsm and IcmKAwA (]?l. I, 1?ig. 3)

cf. I9,52. Car.linioides splendis KoBAyAsHi and IcmKAwA, p. 68, pi. 2, figs. }a-b.

    A f'igured specirrien x•vhieix was obtained froin tlie N•3 feymation ftttSliin-

mic}ii (bit. 406) is niore eomparable tio C. spLen{2is than othei' described species

o'f the geniis in generai feature, but is di{'!'erent in the absenee of a ventral
slnus. (}1{eg. rskTo. J"ff. 10tl•04•)

      Cardinoides cf. subtriangularis KoBAyAsm and Icl{IKAWA

cÅí. 1952. Cardinoides subtri(utgularis KoBAyAsm and IcmKAwA, p. 67, pl. 1, fig$. 6-7.

       C. cf. subtriangttlaris KoBAytNsHi and IcHii(AsvA, p. 68, pi. 2, fig. 2.
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     A single internal niou}d of a lef# va}ve '{1'om the sanie locality of Lhe
 preceeding species is referrabie to C. su6triarz.o.ularis in tke shoi't and subtribcronal

 outline, but may be a crushed $pecimen efl'aponictes. (}Ileg. Ne. jlgl. I0406-a)

            Cardinioides new speeies, .lndet. (PL 1, l?igs. 4•--5)

     Description:-- Slieli of me(lÅíiu{n size, thiek, rather elongate, round!>r
subtrigonal in outiine, moderatel y- convexl lengtk aiid heitcr.ht ilt tlie 'p]'oportioiit

of l.72:l in tlie internal left valve. Unibo 2>fing at abotitone-th2rd of the
'length froin tke anterior end ; posterioy earina obtttsel>i roun+ded and indistlnct.

Hinocre conslsting of a stroRg pseudoeardinal ? tooth, relatively sniall, subtri-

gonal sockeÅís at tke botlt sides aRd a rudi]nentai lateyal toetli iii 'thc le'ft

valve; those of the righL valve iiet preserved. Anterio]' adducter scar just below

the aiiterior soeket, oval and deeply incised ; posterior one etongate-ovai, '!ocated

below t'he posterior end of the jate]'al tooth, not deepty inpressed ;. Diedal ]'e-

tracto]' scar sina].1, but distincd>r ex_ eavated neay the upper inargin of tke

anterior adductor scar; pallial ].ine weak, perfect. SLir{'ace eovered witli rather

sti'ong, la]nellose, eoncenti-ic sculpttire$ k'regular in stvength.

    Observution arzd Cornparison :- An univcalyred interaal mould atid a I]a]'•t o'f'

exteirnal one are at hand., tke foirm.er of wliieh is $otnewhat ei'eded at tke

uniboltal po]'tion, and the detail of Åíhe cclt'rdinal hinge coltnot be fu}l>r e.x'-

amined. Ii'",xternal scu}ptures which is we]l preservetl iiit the spectimen kept
in the Ayabe .ISvaidciie School (Pl. I, I"ig. 5), look move SLke tliose of Cardeiinia

thalt usual Caralinoides, but the hinge-ehai'acter indicates the species be!onginbcr

to the iatter genus. 1 n the eloiiocrate ouditie, thls resen)bles niQstl>r Cardinoicles

juponicus, but is easily (listino{ruislied by the mar}<ed concentric scu].ptures just

ineik'tiomeed and nxore obtuse unibonal ctarina.

    Occzere}zce:-Raire from the lo"re]` part o'f iNr3 f'ormation, Nabae (iNT. 2.12).

(Re.cr• Nos. JM. 10407, I0443 (gypsum-cast)).

                Cardinioides2 sp lndet. (PL ], l;ig. 6)

    Descrtption :--Shei]. of niedium size, xMyophoria-like, in outline, longer than

high, the lengtli inoi'e than one and a h.alf of the height. Unibo }oeated at
abou.t one-tki}'d o'f the leltocrtli f}'oin tl}e anterior eltd, sli.crht.l>r prosogyrate.

I)ostei'ior carina obtuse].y rounded, e: tendiiig to postero-venk'ai extremity.

Ilinge consistitig of one silbtvigonal cardinal tooth iii front of tlie beak and

two ea]reinai soc]<ets a't the both sides iti tne i.eft xralve; lateral tooth, if

present, very weak. Aiaterior cftdductor sear oval, clistinct but }}rovided wi't.h

no ]n.yophorous btittress ; posterioi' one "reak. Surf'ace nea]'ly smooth, eovered

with fine coneentyic giJowth-lines ; Reidier carina nor fui'row beiiig observa'big
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on 'the poste2'ior ai'ea.

    Remarks arzdi Comparisorz:-Because of tlie inconap]ete p]"eservatioB it is
not sure whether 'tlie hinge of the speciiMe}i represents the reat one. Tke
cftbsence of the iki>ropkorous buttress of the altterior scav and the escuteheon

on 'tke posterior area, as wel} as tlie anterior cardinal tooth a\ the left
valve indicates the speeies belo.nging to Cardinioicles ]'ather than Neoscht:- ot2tts

GIEBEL, the sm6o'th m>ropliorian genus. INTeverthele$s the palivincular
Iiga2tient-area cannet l]e seeit arid the re['ere'ltee to C'aralirLioi(les, too, is

uncertain. 'The speeies is simila2' to C. j' opon.icu•s anio}ig Ihe species o'f the

ocrenus, br}t tlie uinbo is inore proniinentarsd the poste}'ier area ]nore• sharpl>r

de'fined fi-o]n the fiank..

    Occurre]'bce :-Conanion fronn }owei' 'part of INL, 'Åíor}nation, A- shidani, IXfabae

(INT. 223). (Reg. IN'os. I'M.. 10444-5).

                         Famil>r MyrrlLIDAE

                    Gemis MytiEus ILINNE, i758
 Mytilus cf. tenuiformis KOBAyASI-x and ICI-m<AwA (1'1. I, ]f'iigs. 7 a, b)

cf. 195e. Atfytilus tenuifortnis KoBAyAsm and Ici•mcAwA, p. 2e7, pl. 1, fig. 7.

    A pair of valves 'Åírom the Heki fei`mati.on at Held (At. 704•) is at hand.

It agi'ees xfeiry Nvell "rith t.he type-s'pecinien f]'oin tlie Sakawa basin in general

aspeet aitd {iinLetksions, but tliLe decision is postponedL until inore s•amples wi!i.

be obtained.
    Dinzensions:•-lr'I.eight= 15 nina, ].ength :23.5 inm, breadtk :10 mn], api.cal
angle rm4+21 (illeg. IN'o. JA4. 1034f_)).

   Mytilus ten.uiformis var. punetatus KoB. tmd lcl{. (Pt. 1, Ii"iocr. 8)

2950. Mytil•us tenwifortn.i•s var. puncta.tus I<oBAyAsm ancl IcHu<fLsvA, p. 208, pL l, fi.cr. 8.

    riihere are sc/.veral i.nd.ivi(l.uals contahied in a saine s}ab, 'wliieh a]re iclent.i.-

fted. to M. terzui2forrnis var. •pwnctat.tas b>s the sliort, x'Lu.Gded, $L}bti'iocronat outline

and the obtuse u]nbo. rl'he apical angle vt}}'ies between 55"-70V, bkt this is

caused irmos't}y by secondary de'{brmation.

    Occierrence :--Noic eom]non 'froin ITIeki fbrination, ]-ieki (IXT. 704•). (IIIeo(r.

No. JM. 1034-3)

Myti!us atf. tenuiÅíermis var. punetatus KoB. aird Ic}I. (Pl. I, I{'igs. 9a, b)

    A. so}itary inte}'na! ]nou}d of a l.eft valve is at hand, whieh. al}ies to

the preceeding species 2n genet'.al oiitli.n.e and Ll]-defined tunbo, but it differs

2R the inucli niore inflate•d shell, the lai'ge•r apical angie and the lavger size.
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The dimensions are as follows.
    Length :21.5 n]in, height=:l8.5 nnii, depth =9 nini, apical aiigle==70).

The acute cariiia runtiinsr fl'oin the beak to the antero-ventrai iiiargin
may be due to seeondar>r compression. 'I"ke oepeeies is aiso simiiay to " Afodiola ''

kli steini BI'rTrNR',ER (l895, p. 47, ll'I. 4, l]-ig. 2•1) iii tlie high}>r hi{'lated she!l,

bilt is disÅíinguislied 'groin the lcfttter b.v the inuch larger size and tl}e inore

exp.arided otitline.

    Occzarrence :--Ver'y ]'ave from Heki formation, Heki (N. 704•). (Reg. rSi'o.

JM 10344).

                  SLtbgeltus Falcimytilus Clox, }937

Mytilus (Faleimytilus) cf. nasai KoBA\Asm and IcfflKAwA (Pl. I, liig. 10)

cf. I950. Mytilus <FaLcirriytiSus) nasai KoB. aixl Icii., p. 208, pi. ]., fiers. 2-3.

  1954T a, Adytilus <llraicimytilnes) nasai Icmci<txwA, p. 4i6, pl. I, tig. 11.

    A single rigtit valve is 30 mm !ong, 32 ii.im higli and 4.5 mm deep. At
a glance 'the specj.nien is ve•r>r similar to Af. (F.) nasai vcac'. nasaides KOB. &

.{cl{. (].950, p. 2e9, Pl. I, I?ig. 4; IcHIKAwA, l954 a, p. 4. 7, ]?l.. I, Fig. IO)

ln the slender shape•. Bu't 'it is considered to be coni'pressed dorsovent]'aliy,

and consequeiitl>r the anteriov area inakes a sharp a].}d acute angle witli the

flank. So the shell ]aiust be widey and ]nore ers.[panded than the present
shape, and is refei'rab].e le nasai rather than its vayiety.

    Occzarence :-Ve'ry rew'e f'rom N3 fo]rmal.ion, Saka, IMalsue (11NT. 137). (Reocr.

No. J/XL{. I0345).

           Mytilus new s?eci.es ?, indet. (Pl. I, }iiigs. Il-12)

    Descri t'ior}:-Shell inediuni .ln size, oblong, geRtly conver.pc; anterior

niargin neaii>r straight, hinge-n]argin sligLitl>r arcuate upward, c:otktinuinsr

gradutall>r to the broadly ]'otinde{l posterio{' ]nRrgiR; ventrai ]itiargin shor#

an(l acutely routnded. Umbo itl-d[efined[. ]-{inge perkaps edentuloiis; ligainental

a}•ea short and trave]rsed by a feebi.e ridge. 'iNio distinct carina.

    Observatons :-There ai'e a compressed righL valve and a flattend ie'ft one.

The forn}er one (P!. I, Ia"Ig. Il) 2s 34 ni}n long, 31 inin higli and 8 niin deep
and has ati apical angle of 4•5", while the otlier one (I)1. I, li"ig. I2) is 14 nijn

long, 23 nnn high, 4 nnn deep and has an apical angl.e of 70'. "l'hey differs
considerabl>r froni each other, btit are thoug}it to fall into tlie same species.

The oRtline, espeeial!y. , of t]ie le'Åít valve reminds oi}e o'{' the up.per 1)a}eozoic

genus Selenim}talina IXExlcrEM. (194.9., p. 63), wliich was supposed lz)>r hinit to

include the lower '1'riassic `f` IX'Iyalinid " speeies sttch as rtfcralbza scitimarcte
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BITTNER, Af. vettista BI3'TNER, P{f. pLut[ynotms N/PVI-II"vE. rl.'he spec•imens in hand

are not so satisfactoi'll>r pvesei'ved Cbi' detaii exaniinal'ion, bLit' they are appa]'-

ently Iacl<inoff in Lra]ksvcrse sti'latiens oit the liganieatal area, and seeni better

to be p]aced iii iN{irytLLus . rll'he writev could Ret fina aiiy comparabie species
of the Triassic 1 {/yciLzes.

    Occurrence.:-Rare from upper part of N3 formation, Wakizaka, INTabae
(Nt. 215) and iX'ishi-mitsutnatsu (iNT. 2101). (llleg. iN'os. Jrv'I. I034t6-7)

                    Genus Volsella Scopol..I, l777

         VolseHa aS{1 paronaifermis I<OBAYAS}Il and ICklll<AWA
                       (l'l. I, Figs. 13, 14 B, l5)

cf. I950. YoLseiia paronaiformis KoB. ancl .Tcii., p. 2iO, pl'. I, fisr. I.

    rl"hez'e ai'e niany $pe.cimens wliic'h resemble closei>r J/. paronciiformts des-

cribed fi'oin the Sal<awa basin. rl"o his regvet the exact shape of this species
eanno't be g. hren because of the ]'emarkable deftorniat,ien, bLit tl].e species di{I'ers

froni paroncttformis iik th.e sti-aight hinge-mai'gin, tlie kiore expanded out}ine

poste]'iorl>r and i.R tlie tnore distinctly defined aiiterior ].obe.

    Occurrence :--Ai}undant froni ]ower pcft]'t of 'iXt3 f'o'rinatioti, INGiuchi. (IS(T. <it].4),

ver>r rare f]'o)n Saka, A'iaÅísuo (iNf. ]24•) and veir'y ra'i:e f'ro2n IT2 l'orination,

Shimnichi (N. 410). (Re.cr. rNi'os. JM.. I034•8-352)

           Volsella afY. paronaiformis? (I"i. 1, It"igs. 16-Y)

    A$soeiated with preceediikocr species are theiie found several speciniens
wltic]i are distinguished in the in]ode o'f umbonal carination. Contrar>r Lo

the above inentioned species, the unabona} ridge teBds to ai'caate witli the
convex std.e forwai'd n]akhig somewhat opisthogyrate unibo. It could not be
ascertained N•vhether this is inerel>r dtte to secondary ctrListal n}ovenient or

not. ]f tlie di.fi'erenc'e is a 'f)]'imar>r one, t[ie species shou!d be seperated as

a distinct specie$.

    Occ"rreizee:-Rare f'rom .INr3 l"orn]ation, Miuc•hi. (.biT. 414). (Reg. Nos. JA'l.

I0353-4).

          Volsella new species ?, ltidet. (Pl. I, il'i6rs. I4• A, 18)

    Description :--She•ll elongal.e, subtrigonal, }noderate]>r coiivex, veL'y inqui-

lateyal with subteerniinal unibo. v-Nltterioz' ]obe sma}I, I)roducing slightly

antei'ior to t.he boak or not beyoltd it :, umbonal ridge de]imiting the anLerior

ayea, rounded, ]3)ore o}' ].ess distinet; antero-ventrai sinus obseure; hiRge-

n}a]' gin .near!y straigiit; posterio}' one brot}diy arcttate. IHinge edenttAoLis;
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hinge-a]'ea }iarrow, ei tending nea}'ly as long as tlie dorsal. inargilt and provided

with a failtt ri{lige parallel to the peripher>r.

    Ren"arks artci Com,p.arison :-riihe remarkable vai'iation of the shape puzzled

the writer to suppose the oi'iginal one.
    rl"hrough tlie coutrtes.v of ftilr. ToKvyAMA e'f 'l"okyo Unlversit>r, the writer

coutd exainin lils $pecirnelts collected froin the Hirabara formation of \aina-

guchi Prefecture, which "rere coRside]'ed to be ]-efervcd to the sanie species
Linder Åëonsideration. As a i'esuit tlte $pecimen figured in lli'l. I, Fig. 18 is

supposed ctosest to the o}'iginai, thoub(rh the un3bonai carina i$ emphasized
secondai-ily.

    rl"liis species resembles vei'>r mucli such species as M triguetra (SEEBACH)

(186i, p. 599, Pl. 14, Fig. 6), I,r. raibliana (Br.v'ÅíNER) (l895, p. 4`8, Pl. 5,

I?igs. 21-22), Z afT ratbLtana (BIrrrNER) (i902, p. 21, I"1. 7, Figs. 9"6-27) aBd

P'1. nzinuta (GoLDi"VSS) ("'IoORE, i861., p. 505, I.'1. 1 5, Iii2g. 36 ; PmLIppl, 1903,

Pl. 6, I;ig. 4) in the Afytilcas-!ike out].ine, bt}t is supposed to be }ess prosocRke

altd con3eguentiy to have a b}'oader poste}'o-dorsal part. "Whether tl}e specie$

belongs to the iipper 1'aieozoic I'romytiLus ]]NTEwELL (}942, p. 37), which has
inte}'inediate chai'acters betweeii Volsella and Mytllas, needs 'for furthei' sct'utiny

on inore complete sam?les.
    Occzarrei}ce :wwCoin]non '{'"roiii iowe}' part of iXf3 forn)ation., ptaittchi (IXT. <l,l4)

aRd Shimnielii (IN. 4t04I-5) ;. vei'y rare from Kongoin (rNl. 104•). (il(eg. )gTos.

JM. i0348, 355-6, 357 (?))

                       lr,a]nily PHol,AI]}OMYII)AE

                   Genus llomomya AGAsSIz, I843

Homomya matsuoensis INTAKAzAwA, new species (Pl. II, Figs. Ia-e, 2a-d)

cf. 1952. Plezaromya (?) sp. }<loBtNy,xsm ancl IciKAwA, p. 78., pl. 3, fi,cr,. 13.

    Description;--Sliell modei-ate, thin, o'blotit{r., very inegL}iiateraL, s'Ught.l>r

itieguiva{ve?, not so tui3iid, gapitig altteriorl.v as "reii as posterLorly; pro-

portion ef length to height abouL ]..8:]. and hejght to breadth about I.45:l.
Unibo akmost contiguoLis, situaLed at a little niore thaLi one-fottyth of tiie

shel}-length, nearl>r orthogyrate•, coRipressed. Antero-dorsal nia}'gin straight

or slightiy concave :, anterioi side shori, actile and the niost anterio}' end

well .above the inidkeibrrht; venti-aJ niargin vevy gektly arcuate, rising up
cftnd foi'ward Åío po3terior inargtn; umbonal ridge obtusely ]rotinded, runninocr

postero-ventrall>i 'Åíroni the unibo, becoming ebsolete toward$ the reaer end.

Hinge edentulous; ]igament e:.(ternal, opLstliodetic, a$ long as aboLit a half
of the hinge-n.iargin ; pallial line and adduc;tor scars iiLot iitipxessed. SurÅíace
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cove]-ed with fme concentric growth-lines and weak plicatioiks.
     Observ•atton ancl Cc mlr a•rtscn :-rl"}iere are six s?ecimen$ of eonjoined valves

and $evera} inco]np]ete ones. 'l"hougli niosÅí of thein a]'e siightl>r detacked,

they are u}iCloL}btedl)r epenimg at tlrte both sides of the sheil except oiie
s!)ecl]nen (JIXtll. 10363) wliicLi is ap'Åí)arentl>r closing at tlie anterlgr side. Iit

Lhe i}iternal inould of the holot>xpe there can be seen adistinct f}u'row (tliat

     Dimensions :
i':: lill,llTyi.i:II'I!rm:•i{u. 'r ?,JlffBnv sww-[IISII[, ' fJ.kE,Il' ma-iww-;.7if'i -Illlii• ' uu

    'I?(l6,.,i,0,3,5)8 I 76 I 4•4+ l 26 l ig i.73I 2.6gi 4.oo

'"' IX,t,.gy){g'gmm"' I..6i } 35 I .e5 1-S.II Yi?1]'1'1'IIES.Ti15Inv'

.}i )tL(ltoy?g. ww.l...._.67 l..r 3ti ..es.nvL&2_Lw6mmmuL.isg=Lg.gs

    iisi{ ,l,oy62 I.. 6s .l 3] l ea g3. Is eg_,wwe .}p_, tt.tt l. ?S d._rm335ww

l jiLVi (nviO)363_L7 I ._5.ig,,.,llE.,,.ii,5,.L,.,.ii,5.,1,,,,gi`-,.1, iY2I !Wnvl"3nv70

is, bltuit inte.rnal ridge iik .vealit>;) alo.tig antero-do]rb"al i3aargi}i deliinitinocr the

anterior adductoy scar, but i't is ltot observed i}i 'the resÅí.

     rl"he species is distiltguished 'fJrom [+fonzorn)ta aibertt (Vourz) (GOI.DFUSS,

1838, p. 26}, pl. }54-, }';ig. 3: BENDER, l921, p. tli.9., p}. 1, I"`igs. I-3) from

the Gernian lixi.lluschelkalk i'n less and weake}' concen'tric N•xryink}es, and in 'tlte

/nnoi'e ante]'ltoyly }ocated. tunbo. It aiso di{1'ers 'fvoni Ai-co'i'nyca sansonii SALMON

(l895, p. ].72, ]1'].. 5, Ii'isr. 55), Nvhich is most sin]ilar. in o{it}ine, b>r the

iargev size aiid tlte ]Mo]'e inflated $he]l. [E]he 'fragnienta} specin]en repoi'ted

as f'leuronzcrcL (:?) sp. b>r K(')isA.\Asl-II and. Ic}I{{<ANxiA t'roni the l'lel<i formation,

i$ inost pro5ably ideiitieai to this new species.
     eccurrence :---Coinmon fl'oni IXL, fbrmation, H.igaslii-a]'ata, IN'Iatsuo (l/NI'. ].22,

N. 135), rai"e fyo]n Kongoin ('EN'. I02-3), Sugitani (N'. 503) ; yai'e froin ITIeki

'Åíbrmat.ion, 'H.eki (N. 70-4). (Reg. Nos. J";ll. I0358-363)
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                        Famil.xr PI,Ii;UReMYIDA.E
                              J
                   Gekus Pleu.romya AGAssls, l842

    Pleuromya wakasana Ni'AKAzAwA, new species (PI. III, Figs. 1-3)

    Descri. tion:--Shell of inedi.um. size, thin, transversel>r oblong. very i'n-

equilateral, prot}'uded posterio]'l>r, not so tumid ; longer than high, proporLion

of lengtl} to keight var>ring betwee.n 2.].6-l.60. 'Umbo located at about oBe-
tliird o'f the lengtli fi"oni the ante]'ioir eRd, not cot.ispicRous, slightly $a].ient

above hinge-inargin. Anterior side b]untl>r roundetl ; ventral side broa(lly
arcuate, co].itinuous with both sides, provided with no sinus ; posterior side

produce(i, tapering to ac(itel>r round.ed extremity ; dorsal niargin obtusel>r

angtAated at the 5eak :. postero-dorsal. ma'rgin ne.nrbr straight. 'S.]ttnu}e III-

defilted; escutcheon and posterlor carina absetit. I-linge apparently edentulous

aside margina] preject.ion o]r t!Anckening of 'postero-doi'sa]. edge ; }igament

external, opist!iedetie. Anteyior inuscle-scar longitudina}L>r oval, somewliat
i]'retcrular in otitline ; posterior oiie oval, al niost coiitacted NNfitl} dorsa} inargin ;

fro]n the lower mai'ocrin of the posterior scar rtinRing low .ridbcre-like swelLing

l.o tlie 'u]nbo ; pallia! li].xe sti'ongl>r sitiuous as $howii in the plate (}'.l. I[I. Iiiitocr.

Ia). Surface ceve.red. with 'fit.ie coaÅëeLitric growtli-I.ine•s irreg.ul.air ln stirengtli.

She]l-margin closed exee-pt posterior $ide, where it is considered to be s}ightl.v

bcrapmg.
    RemarJcs an(2 , CoTnpec'rtso?z :-Tbore are mewi>r specime.tks at hand. U.kough

all of thetn .ftre 'inou]es on]>,r, l,he Nvril.er could not confimn the pi'esence of

an>r distinet {ooth or socket besides $]igktl>r pi'ojected 't}ilckenitig o'f' 'tlie

postero-dorsal ]nargin. In eiocrhL con.ioined vcftlves at hand tlie rlglxt one is

}yiiio(r over tlie left withoutt exce.ption. [E'his fact. coincides with BENDF.R's

obseervation on Pleu,romya of ew'Iusclie]kalk, ft'em whic;k lie conclRded tliat the

right vaLve of I'tetkionxya la>i over the left by a t}}in, korlzoRtal projection
or tliickening of tlie hinge-ma]gorin (BEiitsiDF.R, 1921, 'p. 39). rl'lte• remarkabte

vai'iatlolt o'f iength-he•ight ratio 'is inostl>r due to dKYor'ential erushiltg, afid

tke ratio is estimated about L7-]..8. An internal i'id.rre running irregularl>r
froni the beak downwai'd is oftelt seen (l)I., III', It"ibcr. 3), bul'• it is uncertain

to be primar>t or sec.ondai'>r one. Il'lie speeies somewhat resembles Plenrom.ya
mactroif2es (SC}ILe'fflEIM) (BErsTlrJEp,, ibid., 1i'1. 4•, l',"ig. 3). 'l)ut distinguisked b>r

]e•ss censpictious and more posterLorl.y }ocated umbo. It is more like P. ptt•ichra

ASSirv[A.NN (l9.}5, p. 632, ]"L. 36, Fig. 1].), but much ]ar.crer dian the latter.

    Occarrence:--Abunda}it f}'oni Ii.i fbrmatLon, IN"slil-mitsumatsu (iN7. 222).

(Reg. NTos. JA'I. ].0364-372, ei cept I037D
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         Pleuromya wakasana new subspecies? (Pi. II. Fig. 3)

    [rwo internal ]noulds are present., 'whiLch are distinguished {"rom the
preceeding species b>r ]nore e!ongate out!ine and more anteriorl>r Iocated unkbo.

[I"he propo'rtion o{" lenecrth t,o umbonal distanee froni the anterior eltd varies

between 2.6-3.3 in the type-speein'iefis, while it attains even 44.7 in tliese

ones. Therefore they slioald be seperated subspeeifica"y i.f the>r are saved

Åíroin strong. deformation.

    Occiwrence :-Vev>r raye., associated with preceedinocr species. (Reg. No. JM.

!037I)

Pleuromya (?) aff. forsbergi (Bo}{2,D nipponica IKoBAyAs}II and ICI-IIKAWA
(M. II.I, Ngs. 4-5)

cf. I950. Plettronrya fors6ergL (BorixLi) nipponicct KoB. & IcH., p. 235, pl. (ld. 1?Igs. 8a-e.

    [l."he species is undoubtedl>r colsely allied to P. Sor sber gL ntpponica, but

t.he u}nbo lies niore aLite•riorty, tlie postei'io]' carina inoi'e distinct and. tke

/f)ostero-xfent/ral margiii moi'e acul'.el>r protyuded. "l"ke speci.es aiso 'regeinb].es

Anoaontophora (?) aLbertt (ASSMANN) (].915, p. 6].7, ]I'i.. 34•, }}igs. 8-12) aad

A. mtinsterti (WfSS5,{AIVN) (BrV'rNER, 1.895, p. 9, l'l. i, IPigs. 22-25), but dif{'ers

fi'ein th.e fornier iii the })'resence of the posterior carLna atitd froni the tat'te•'i

in l'.!ie naore i'ounded postere-ventral extremity and tlrLe weakev addttctor im-

pression.
    Occurrence:-Com]non fronn lower part of i/FEi3 ferniation, K.uredani (N•
i26) and r.I]sukigoski (N. 114) in Kichi$al<a, and Miuchl. (N. 414•). (Reocr•
I>iTos. JM. i.t04•l6-4t•18, ? 104•,9.5)

                       ? li"amil>r ANTI'I}'thCOSII])AII

                G•eiras Anodontephora CossMAtvTN, 1897

    Anodontophora (?) cfL trapezei{la!is MAptTsuy (l'l. Il'l', ]i"i.cr$. 6-7)

cÅí 19].9. Anodontophora trape_voiclatÅís MttNsvy, p. 13, pl. 2, figs. Iia-(l;pl. 3, fi.crs. Ia-e.
       A. tonicin•ensis MANsuy (pars.), ibid., p. ]2, 10a, }/}, f, k, i, I. (non, c, d, e, g, h, j).

       A. myopharEoi{les lrVIANsuy, ibid, p. I3, pi. 2, fGg. I3.

  1926. .{t. (?) trapeioiclalis I;'ATTE p. 66, pl. I(), fis,s. 38-43; p}. il, figs. I-4L

    rl."hree crushed speciniens o/f 'veir'y tlti.n shell. are `at band. One of the]n

(1'l. II'I, }iibcr. 0 ls muc-k sin]ilar t'o the Bsly/ Qphoria-like form of A. (?) tra-

pezott2aLts (PA'rrrE, I9L)6, ]?l. IO,. If'ig. 38) and A. inyopltortoicles (MATSTSU\, 19i9,

I'1. 2, Ilri.cr. ].3), whiie another one (l,']. III, ]{'ig. 7) c:an hardl>r be• disthbcruished

fro]n the trape•zoidal fomn oÅí trapexoi•.ZaLts (PATI'E, ibid., pL ].1, I;"ig. 4• a) and

the remaininocr otie (not iitustrated) is comparable with one QÅí A. tonkinensis
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("(ANSIJY. ibid., I}]. 2, Fig. ]O A). All the spe.cinicns ]iere compaired with
ai'e ]'e-ocravded .fts tlie sanie species, .<1. (?) tral)exoi{.lalis after I)A'["rE. So the

species under conside]"ation ma>f l)e identified ivith trapegoitla.lis, thougli e: act

comparison is a}niost impossible.
    Occurrence :-Rare 'fk-oni lower part o'f N:i forniation, VCiakizakra, ATabae
(IXT. 208). (Re.cr.ITos. JM. ].0414-5)

       Anoctontephora (?) aflL minima MANsuy, (}1'l. Illl, Ji"ig. 8)

cf. I9i9. Aneaon•tophora mtntrna MANsuy, p. I3, pl. 3, fig. 3

    [l.'he're are several speciniens ivhieh have sinall, thllt she!]s of nearl>r

isoseeles triangle in outline. ilLustrated oiie is c'ompre$sed laterall>r b>r

defo]'mation and is actually taller than il. Anterior and posterior carinae
are both acutei>r }'oLinded, but tlie reai' end is inoi'e projected at the posterlox'
cor.ner 'than a't tlie ante'rio'r.

    'I'ke specles i'esem'bles espeeiall>r A]zorlon.tophora (?) mi•nimct from t.he Carltian

of Tonl<in in niaii>r respects, but tlie lattei' oRe seeins to be ]nore convex

and r2sing niore steepty, at the anterior side.

    Occu•rrer}ce :-Ra]'e frotn lower part of N3 forn]atloii, '1"sakig.oshi, I<ichi-

saka ("i. 11tl-). (}'{eg. Nos. [I*'L l.04-27-8)

                                               i
     Anodontophora (?) ai'Åí manmuensis REE}) (PI. IIII, I'"i.crs. 9-1].)

cf. 1927. Ano[lontophora mamnuensts REED, p. 235, pl. 19, figs. 5-6.

    Descri.ptton :-Shell smali in siz.e, vei'.y thki, elonbcrate posteviorly, suboval

in outline, iikequi]al.eral, eguivalve :, lengtli aboLit tMriee the lieight. Antevior

side blantly rottnded ; ventr-al o'ne sl.iglidy areuate with 'no sulcation ; posterior

one rather acutely i'ounded; dorsa! margiii nearly straight on botk sides of
the beak, wlie•re they are conjLiltct with each other wigh very obtuse a'ltgle.
Unibo situated at a little niore tha]z otie-tkii'd of the len.,cr..th f`roni t.he antei'ior

end, sligliti>r $alient. }liltocre and niuseulatt"ie unknown. Stu'face covered
wi.Åíh fine coBcentric g]'owth-llnes and weak plic`ations.

    Retnarks a]z{l ConzparLson:--A$ aH the spectLmens are $trongl>r erusked, the

above stated description was indReed from many satnples. '.l"he transveysel>r
e}onocrated form of tiiem (I'1. III, }'-'iocr. ].0) re•se nibLe$ venr >r .tnuch Anocl•ontophora (2)

eLisabethae 1'AT'I"E (ibid[., p. }60, }1'l. 9, Fig.s. 32-33), but the alliance is sup-

posed to be sL}perficial. The speÅëies seems to be pca'tlcLdtu'l>r al]ied to A.

mannzuensis REED, frotn the upper 'l."riassic ef \tmnan. A. cf. ova.iis (REED,
ibid., p. 236, l'l. I9, lllg. 4) can 'hardly be distiBguislied 'from the lattey

$pecies jedginocr fron] #he fitocrLe'e, if the number o'f tlie plate is not niisspe]ling,

though he seperated the species by the subcentral utmbo.
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    Occuarrence:-Abundane from lower part of !Ni3 formation, Tsuki.cr.oshi,
I<ichisal<a (IXT. ].}4J) and eommon froni "'Iiuclii (N. 4•].2, 4]4•). (Reg. INros.

J"gL I04•l9-426, ].0441)

            "Anodentophora" sp. 2ltdet. (I'l. III, Fi.rr. 12)

    Descr'Lptton :-ShelL of snaa]I size,'suboval in outlilte, inequilat.eral, egui-

valve, longer tlian high, inflated; umbo ]'ather s].ender, cufrved inward and
'foward; i]x front of it indlstinct }unRle-!ik'e depressiolt bei.nocr ob$eirxrab;e.

Liocrame][tt exter}TLal, o'pist]]odetic. 'Beloiv tlie beak of the iltteirnal itioiild oÅí

a right val.xre, t} sinaLI depz'ess'Lon and a projectiolt are see}i, wlticli are stip-

po$ed to be a rudimen{'al tooth aitd a socl<et; respect'ively, I.,a'teral t/ooth 'per-

haps abseltt. Stu;face a].n]ost snnootk.

    Comparison :-Andiontophora le.ttica (QUENsT.), the bcrenot>rpe of the genus,

has a thicX', bluiit eardina} t'ooth in the i'ight valve and a lonocr lateral toot,h

ilt the ieft afte'r KoE!slEN (].881, p 680). The preseLit species see'ms dlf{'erent

'Åíroni the genotype in tLie d.entition and ]na>r belong to oth.e}' genus.

    It is similar to A7ro(lo'ntophora Bp. nov.? KoBA\AS}{I and ICI-!{KAWA
(].950, p. 233, P]. 4, I?i.cr. 7) in oatline, but di{'rers in the absence ef niesia].

S}llUS.

    Occurren,ce:--Coninion fi;om lower ptftyt of Nii foi'mal.ion, Shinmic:h.I. (N.
40t.0 and Kuredalti (N. 126), 'rare [Lvtn Mlachi (/N. 414•). (Reg. iXTos. J"'I.
].04P..9-4,33).

                        I"{ani/ilv CVSI'IDARIEDAE
                             J
                    Ge.nus Cuspidaria NAR})o, ].840

  " Cuspidaria " ayabensis NAI<AzAWA, new species (l'L III, B"igs. I3-14•)

    Description:-Skell of niediu]n size, subtrigo}ial, ineg!tiiateral, egi}lvalve•,

longer t'lian high, mode]'ate].>r convex', acutel>r Tottnded .a}iterior]>r, broadl>r

rounded ventyally provided xvitli t} s]ight sitius at the 'Iiont of posterior corner;

posterior area 'relative]y b'road, depresged. or sl}tocrht].y eoneave eeilniited by

a xrer>r sharpl>r projecl',ed posterior cavnia, pevliaps gaping postet-Iorly; umbo

l>•ri]kocr anterioriy (?) to the center, acute].>r curv'ed inward and downward

and a }ittie prosog>rrate. Clhondrophore 'internal ? ; ekrternal ligannelttal area

(o}' lithodes'ma E) sl].ort, excavated. Surface coveree wit.h ciose-set coneentr.ie

..cr.roMrth-"nes, N•vh.ich sonietinies deve.lop 'Lnto ]-elal'.ive]>J ]-egxt].ar concentric eeslae

oR the (la}ak, 'bu{; usuall.y sniooth on tke posterior area. iliooLh seenns to be

absent; paiiial. ]ine and adductor scars iiot inipressed.

    Observation ancl Comparison :--[I]he]'e .ca"e apparenll.v 'two kinds of speci]nens,
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iii oike of whick t}ie umbo situcftted ]remarkabl>r poste.riorl>r and t.lie $hell is

expande{l ante•i'ioi'lrr as. skown in the holot:rpe (Pl. III, Fig. I3), an(l in anotlter

olte the u]iibo is ]ocated aiiteriorly and the shell. is niore $>f}nnieti"ical tkexi

 the fornner, .fts shown in the pt}rat>rpe (Pl. III, Iliocr. 14•). [rhe w}'iter considei'$

tkein nothinbcr but tke saine species, of which di{I'ei'ences are ]3iainly due to

seeondar>" defomnation. Tlie inipressiolt of the eliondrophore is generally iiot

preserved, and a doubtful one can 'be seen in only a $ingle inÅíerna} niould
of a riglit vaive (Reg. No. JiN'I. 10•387), so t'he generic ]'e.ference is ten'tative.

The sharply pro.leeted carina i$ a markedL'characLer of this s'pecies, and. the

writer eou}d not filtd an>r compai'able species of" [!'riassic Cusptilartas. Cuspidari,ca

czlpts civicae BITTNER (l895, p. 5, Pl. .i, IF"ig$. i-9) is mostly .cft]lied. speeies

ainoltg them, but is easily distiiiguished b.v tlie intTeh lofiger posterior ha].f

and t}ie inode•of carina'tioR.

    Occurrence:-Common froni lower part of N3 'form.ation, KuredaRi (N.
126), Shinniichi (At. 405), Mit}chi (N. 412, 414); not conimoti from N/T2
formation, lrligaski-arata (rs<T. 122, AT. I35), SLigiian.; (N. 503) and IXGonobe

(IXT. 60.1) ; ra're frem }flel<i foymation, ILIeki (IX'. 70].). (li{e.,cr_,. iNTiQs. JIV'I. Il.0384r

-
8).

                         Family I.]UCINIDAE

                Genus Sehafhautlia CossMANN, I 897.

   Schafhautlia cf. astartiformis (MtiNsTER) (Pl. III, Figs. I5, l6, l7'1)

Cf' ,:8$ g,,,fww'k.,(:ig:gf'f,Og9g'S,,Mgg g:?R,',Pb?ts,p,ihP,kfift•zz,;F:ba,gLclzsgionymie iist ]s founti

    Descript.Zon :--- Shell of mediuni size, suborbicu}ar, eg"ivalve, siibegui]ateral,

considered to be slighLly ]onger Lhan 1}ibcrli, inoderately convex :, maximttm

convexlty lying slight.l>r lower than t.he center. U}nbo ]yinocr mesiaiLy or
s}ightl>r antex'iorl>r, rounded, incu}'ved and pointed downward, $omewhat pro-

sog>rrate. I.Junule and escuteheolt }acking. }{intocre unknown. Surface covered

"vvith Sne concentric bcrroN•vth-}knes and sotnewhat lainel}ose striae.

    ComF arison :--The specimens of transversely eloltgate 'form are. sknilar to

Sch. meLl•Sn!.ri (HAUEIO var balatonica (I?E{ECH) (l907, p. 58, ?l. 8, ]]ig. 9) oi' Sch.

e'g. a3tartiformts (Bo}IM) (].903, p. 48, }'l. 5, Figs. 10-11), and those of longt-

tadinall>r oval form to Sch. ovat.a (SToppANI) (1860, p. 85, 1"l. ].7, liig. 7),

but the a].liance is superftcial caused b>r seeon{lary defomnation. Thespecies
is x-ather referrable to Sch. inelLiivgg (I{AuER) or Sch. astartif"ormis (MUNS"I'ER)

and especia}ly to tlie latter one, beeause 'Lke uinbo is l>r!ng anterior to the

centei'. '1"he speeies seenis to difE'er froin astartiformis in the position of tlie
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nnaxi]irt'uni convex'it>r 'tvhick ]i.es loxver ll]an the Iattei'. '.lrliere is a bivakTed

specimen tiaviikg ca stro]"sr cardiltal. toot.h in the right va].ve (PL III, Fig.

I7), bet it is not sure whethe'r it ls coltspecific with tli.e speeimens rinde•r

eonside/rat.ion.

    Occnarrenees :-Abun(lant '{h'oin lower pai't of N3 forniation, Tsul<igoshi (IXT.

114), rare 'froin "I"al<aya, Menobe (iXT. 602). ('II(eg. Nos. JMI. ].0373r17).

     Schafhautlia (`?) sp. iiidet. (Pl. III, Fig. i8, 1'1. IV, l"'igs. 1-3.)

    Deseri, tion:--Skell large, i'at.her thin, suborbicular, ]onge]r tl}an hio(rk,

inf'lated. Umbo l.yinto(r a ]ittle anteriorly, sti"ongl>r curved hiward and down-

ward, slighd>r prosog>ryate. ILunule and escutclieon absent. ]ffinge not clearl>r

seeii in tke specii]iens at }]and. A'lusculattire notinnpressed. Sur'6ace orna]nented

N•vi.di dist.iltct concelttric e•es'tae.

    Cor?mparison, :---It is uncertain to refer the speeies to Schafhiiutlia,, because

tlie sheiL ls rather tl].iii in lhe geniis and the dentition $eenns to be ]'udiinental

unlil<e the gentis, ttiougli not well. preserved. Ainoirtg t',he spec;ies of {/he genus,

Sch. anzeri-canct Cox (].949, I}. 31., ]'}. 2, l"igs. ].-2) from the upper 'l."riassic

oÅí I)eru 'resembles lhis speeie. in the ltu-ge size tin(l the st}'ong co]icentric

seulpture, but difT4ers in the nnore lnflated sliell ,and the stronge]" prosogyrate

i}mbo. Sch.2 sp. Icl-I[l<A.wA (l950, p. 253, ]]'l. 5, Fi.ff. ].t14) is atiother similar

species, b[it tEe shell ls much smaller and less convex.
    Occitrrence:-Common froin A', formatiofi, Konocroi'n (IXV. 3.92, i03), very

rare fron] Saka, 'l4atstto (N. I-11) :. ? ver>r rare frotn ff'el<i forniation, 'Hel<i

(702). (Reg. Nos. JNI. ].0378-389._•, 10447)

                   ' Supplements

             Parallefodon sp. indet. (1'l. I.V, Iri.es. ].Oa--c•)

     DesertptLon, :---Shell $inal.l in slze, elonocrate ty.ftnsvei:sel>r, trapezoida], n3ode-

ratel>r convex', xr eir 'y ineqvilat'eraL fX.nterior side well roltntled wit.h the ex-

 treniity ].ying above the niidlieiglit; ventral niargin alniost straigltt paraliel

' to the hinge-]nai'gin, conjoining witli sllgh[.ly arcuate 'posterior niargi.n niaking

.t'ounded acute angle. Umbo dep]'esse,d, sittiated at anterior one-third of the
 shelL-le.Rgt.li; post.erior carina i'oLinded, we]l. de'fined. I'linge consisging of a

 skort, ho]'lz.ontai ante]•ior tooth and a soc}<et, and a long sleadei' posterioi'

 tooth and a sock'et parallel. to the hinge-nia'rg.iii in each valves :, vertical

 den. ticles between theni not preset-ved as well as ligannental ai'ea. Sarf'ace

 apparen'Ll>r stnooth, but on ttie posterior pavt of the 'postei'ior area f'aint, close-

 set radial striae being reeognizable.
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    Rema•rks anti Comparison :-A single speci]nen of both valves in appesi-
tio}i is 4•0 min loRocr, I.2 inni high and 5m'tn dee'p in the eKternal mozild of
the right. But it is $tronb(r!>r compresse(l }ate}'all.y and /must be considerabl>"

difT'eyeat froin the originai one. rlihe species is similar 'to ParaLleLodon mono-

bensis NAKAZAWA (].955, p. 253, Pl. 16, Fig. I7;P}. i6, ff'igs. I-3) in general

oRtline, buL differs in tke inucli weaker dentition and sculpture altd in the
a' bsence bf velttral sintts. .It is more like Czaczallaea <Parallegotlon ?) Tschapitana

BRolLI (l904, p. 205, PL 24, liibcrs. 34-35), but the anterior side is more
regularl>r rounded, continuing b(rraduaii>r to the do}'sal inargin, whiie in the
latter speeies it nieets at 'neari>f right a]ibcrles to the dorsal. niargin.

    Occurrence ;•--X.llpver part of N3 fbrmation, INilshi-mitsumatsu (IN'. 201).

(Reg. No. JAJI. I0383)

  Neosehizodus (Okunominetania) ko.war.ensis NAKAz.AwA, new species
                         (P!. IV, l?igs. I].-l5)

    Description:-Shell fairl>r ]arge, subtriocronal, Ihick, moderatel>r convex,

lonocrer t'han hi,gh, pr'o.portiot]. of lengt.li 'to keig}it about ]..4 : l. Uinbo located

alnnost i3iesiali>r or a !ittle ante]'iorly to the cen'ter, oytkoocry}'ate, not so .pro-

]iiiltent. iMargina'i carina atigular near the iimbo, beeotn'iRg round aRd
obscure towards the ]'ear end ;, posterior area provided with age faiRt ]nedian

furrow and defined from the narrow]>r excavated e$cutcheon b>r a sharp e: -
tel'lltft} Cal'illa.

    Hinocre n{7ophoria-ty'pe; in t'he right valve ante}'ioer c.ftrdinal tooth (3a)

strong, trigonal 1 posterior one (3 b) s!ender, subpar.altel to the periphery and

c}'enulated on 'the anterior side; aiiterior one (4 a) of tlie left relativel>r .broad

witli depressed anterior part; niesial one (2 b) strong, tt'igona], cj'elluiated

oii Åí1ie posterior side; posterior olte (4 b) long, s!ender, parallel to the shell-

]na?' gin. j.igament ex'ternal, opisthodetic ; addtictor scars ssrongly lmpressed ;

pa}lial line entire. Surface alniosL smooth.

    Remarks an<l Conzparison:--It is very di{lf}cult 'to show the accurtate shape

because of the st]'ong deforniation. rl"he reconotructioit inserted in the p}ate

(l'1. IV, Ilig. 15) was inferred fvom tnan>r sanap}es. Tlie species is refe]r}'ed to

Ohtsnom•inetania ICI{IKAwA (1954b, p. 62), the subgenus o'f Neoschixodiis, by

having erenulated caydinal tooth and socket on theiy lateral sirrfaces, but i$
distinglti$hed 'Åírom the type-species O. oktanominebantensts (Icl-III<AxxrA) (l954 b,

p. 62, l'!. 4, Figs. 1-3) by a much larger size an{l st]ronger dentition.
IN{{oreoveir the erenulation is seen onl>r on 2b (riglit valve) and 3b (left),

while it dexrelope3 on 'botlx 4a and 2b in the right valve of the t>rpe-speeies.
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      Occurence :--Abundant 'Åíro]n INT2 fermation, T<.ongoln (IXT. 103). (IReg. Nos.

JM. ].0389-398)

    twinetrigenia heglexsis (SAEKD obseleta NTAKAzAwA, new sribspecies

                                   (Pl. IV, Fi.crs. 5-9)

      rl"his subspecies eoincides ve]'y well witli he.crie7zsis i]i tl}e oil'tlilte aBd

den.tition, hut diflTevs iti smaller irtuniber of radial ribs, t.hat 'js, the iiu}nber

varies between 2 ai.id 8, scarce]y ove]r 8 and the apex of the dis'tribution-

cu]'ve l>Ti]kg at 6, while the latter one between 5 and 18 with the .ftpex 1>rlng

ali 8 (N'A.I<AzAx)ifA, l955, p. 253). I?Rrthermoi'e radia}s of t'his subspecies

 t'isua]ly grow ehsolete towards Lhe ve•ntra} niargin and is hardly ]'ecognizable

 ln full. gi'owii stages. ]t {liffers a]so in the concelttrlc $culptures, Nvhicli

beconrte ol)b'cLire bael</xsrar(is and usuall>r nioye indi.stkrLct oR tlrte posle]'ior half

of l'.he flank tlian tkose of he,.o.iensis. 1"•'loi'eover the conceltt'ric costae are fiRer atxd

l/lie interspaees are broadei' l/han hesiensis.

      Occzarreri,ce :--Abundant Croni 'iF<Tl•") fQmnatLon, I:l.Lgaslii-az'ata (IXT. I..9.2, 135)

and Kurodani, 'l:Iirubatake, 'Il'akahama Cit>r (fornie]'ly Aonogo-miu'a) (NT. 127),

rai'e fl'oni Na '{bi'naation, Ashidani, Nabae (/Nr. 220); ii.ot assoctiated witlx
he.eiejzsis. (Re.ew. I)k'os. .JM. ].04•08-4•].3).

    Minetrigonia katayamai KoBAyAsur and. 1 c}I[KAwA (Pl. IV, Fig. 4•)

.Z928. TrtgonSa, (Minetrigon,tct) l}egten.sis I<oBAytxsm ancl KATixy,NM. A, p. 188, texTt-figs. i-2.

I9iflir>. Ali'netrigorti.{t lt;atczyctfn,fd KoBiNy.Ksiii and Icg{ri<AwA p. I84+.

It954. b. tl,Iii'Let.rigonicL ?tct.tayai'n(ti Ic}ili<txwA, p. 63, pl. 4d, figs. 9-10a, l).

      Rece].".ly t.h.e Nx;rit.er Ib!ind 'niany specin]ens 'Croni the c;onglonieratic

sap.dstoiite o{" tlrte 'NT,, 'floi'nit}Lioti which. belonsy undou.btediy to Afirtetri,goibia kata-

yanzai. 'I"h.is species dislribtttes widely in K. Iochi, 'l"ok.usliinia, \amatrr,uchi. and

Ol<ayaRia Ih'eÅíectui'es, but liad not bee.n [{iscovered iik tlie A'Iaizuru zone.

It is noticiable tltt}t tlie spgci.es doe3 iiot aecompati>r the intimate species Af.

he.frz'ensis ]ike 'in other ].ocalities.

     Occu,rren,ce :--iXbun{iant fron) "T,} tbrniation, Kuredaikl, rl'al<ahani,a ck,y
(fo'rmer].y Aono.cr.o-niur.a) (N. }32). (Re.cr. iN'ies. JM'. I0399-400)

        @xytoma pugchra I<oBAyAsl{I and Icl{[KAxxrA (Pl. IV, Fig. 16)

].950. 0.iorto'nct .pulchra I<oB. & Icii., p. 24,4•, Pl. 3, fisr. <ld.

].954,a. Osci}itonz(t ptt.icltra Ic}iu<AwrtN, p.nl,9, p]. 2, flg.s. 6-ll, ?12.

      An ex'ternal tnould of a ]e-ft val.ve is kepL in tlieAyabe "'Iiddte Schoo].
rl"he sLirface is orn.aRielttecl svitli 12 prinaar>r radial ziibs, alternating secotitdaries

' v]"1i the f'onner an<]. tx•xre or l.hyee fine t.erl.iar>r striae between the h3gher
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ordet's. Though tlie $peciinen is Åëoinpressed dorso-ventra].Iy, it agree

weil wit}i O. pulclxra described fi'oni Sakawa aRd the Sakuradanl areas
outl.ine, feature of both ea]rs and. m.ode of o'irnainenta'tioii.

    Occi.brrence :wwVe]'y rare f}-om uppey part of N3 lbi'm.atioti, Nabae (NT.

(Reg. No. JA'I. I04•4•6 (Gypsum cast)).

qul'te

lll ltS

2I6).

Brief simmary

    Detailed scytuiit>f atid discussion oti the faunules and zoning of tke Nabae

tocrroup wiit be gj.ven in anotlier paper, and b]'ief suniniar>r is stated belo"r.

    r;ihe "Tabae group inc3udinocr the Heki. 'fornaation e)ctends over 57 kni
{k'om east to west in tlie Nabae, ]XiltttstiRood.era, [l."eyada, Oyogi, 'EXIIonobe and

\akuno districts. [tihe lowest N! lbrmatioti composed of st}ndsgone, shale and
conglonierate associated witli thin, ineagre coal seatns is 'niore Lhan '70 in in

' thickness, an(l {list}'ibuted only in the IXTabae di$triet an{l the xxortke]-n part of the

Affatsunoode}•a. 'lihe formation is poor in fossils, and contains sutch spe:les

a$ Mtneertgonta cÅí. he.crLensi.s ebsoZeta, BakeveZZia subhekiensls at 'the upperinosb

horizon at NNabae and Ostrea ? sp. at iNaatsunoodera. The rSkr,, f'ormation eon-

sisting inainly of fine 'Åío }nediain, $onieÅíiimes conglomeratic, quartzose sand-

stone is fai]r'l>r continuous and tyaeeable fi'oni IXTabae westward to tX'foRobe for

about 30 kz}n, aiid attaiiis Ei20 in in )naximam 'thickness. A't A'raktira iii
tlie soutliern part oÅí the laatsunoodera distrlct it oveylies d't$co}Mfoz'inabi>r the

Arakura formation, whieli is now consitlei'e{i as Lhe lowest upper 'liriassic.

I?ossils are found most}>r in sandy shale beds in'te•rcalated in tke foriiiation,

and shoN-r a sinal]. Iiorizotital vcem'iation in the faunal a$semblage. r{"he nxain

'{'ossil$ ai'e ll'ftnetri.{onia heecrierbsts, Lt'ma .tvataensis, Liina yentaensis va/v. kureclcLniens'is,

U'eLasa mcttzcarensis, Palaeopharus maixui'ensis, BakeveZLia mat.sushitag, Cartlinta triad'tca,

Homombla rna.tsuoensi,s, etc. Abeut the INT3 formatLo].i eoi}slsting most}>r of shaie

and sandy shale are recognizab!e two provinces 'b >,' tlre fac:ieb' and fossii-coj.i-

'{ents, i. e., tlie )grabae and tlie other. 'I"ke foytnation ilt the rXTabae .provinc.e

is entirel>r laeking in coal seaiiis, ricli in inarine ibssits tlii'eugh the 'forniatiok,

suggesting tke open sea deposits. rl"lie lowei' part about 60 in. tiiLi.cl< is
cliaractei'ized by the EITalobia f'atuiu}e composed of I-fctlebta kazvatl•ctS, lf. cf. anas-

trLaca, ff. sp. ; in ad{lition to l{Ialobii(ls annion.iLe <Cyrtoptetarites sp.) is rarel.N."

fognd. elt the oLlier hand 'tke upper part occap>ring the inain portion ef
the fo]rniation contains a different faunule represeLited b>y Tosal]ecten ncLbaensts,

C;}la?nys ?nojsisovtcsi, Pseu,doli?'nect naitnzamzt', Oc y'tomct sp. aLid ln'achiopods sL}ch

as 2}{ent.v.eliopsis spp. and PsioicZect sp., though the u{)per parL higLM>r re$etnbles
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the lower one in litlile aspect. Anmonites (CyrtopleMr'ttes c,f. salcazvanus, Pasra-

tracdyceras ? sp., Dinzorpuhites .P sp.), Ha].obiids (I-falobia n. sp., H. sp. (z) altd

bi'>rozoans aye also found fronk the upper part and snaall taxodont pe!ecypeds

(NucMlana sp., Pcaaeoneito sp.) oceur th.rough tlie formation. rl'he INi3 Iiorination

in 't' he reniaining districts iiitercalates severa! coal seams, son]e of which were

okee in peroduction, and is Givisible into two pa]rts. 'I"he lower one is pre-

doniiiiant in miarine pelec>spod fossils and is about 100 tn thick, while the
z}ppe}' oiie coiisist.iiig the ]iiaiti I)oi'tion ot' tlie fom3iatiolt, is com]iion iii picftiit

reinalns instead of iMariiie anin]ai ones. r.I]he ÅíbssiL assenibLage of tiie j.ower

part is not differeltt essenLiali.y 'fyom that of the rSr,, formation in spite of tlrte

niarked dlf'Verence of }ithie characte•rs betweeti thein, but Afiib.otri.croni" lzegiensts,

Homowya nxassuoensis and Ba}cevetttg nLatstelzttaS are veiry scai'ce and BakeveLtia

Tnonobensis, B. hekiensts. " Cu,spictiaricz '' arabensis become n)ore pi'e(}ominant.

VeZata maizterensis, Lirna y(zt'aensis and I)aLaeepharu,s matzurensts are the eotnmoiiest

species thi'ouocrh both /fossii beds. hi the tipper part, marine aninitd tbssils

are ver>r }iinit'ed in bogli l<iltds aRd quant'.kies, and occu}' sporadieal't>r.

i-)alaeopharies mai_surensis, Cardinia misatverzsis, Pseudoitmea nazaTnanni, MentzeZtopsis

sp. are these i'are ]ncmbta.rs. 'i."he wtpperniest i/Nlt f'ormation naaini>r constituted

by fine Lo nieditzn} guartzor,e sandstone i$ dlst]'ibttted oniy in the N'abae aRd

IVIonobe dist]ricts. rlE"he 't.hickness is no 1.ess than 360 /m. in tke 'rXrabae district.

A't the ho/rizolt 90 n.rt aboxre• the base tbssil!ife]ro'us bands a]re niet with, c.t'owded.

with Plenaromcr(i 'tv(tkasarea ewkd Aieoschtzodcas sein•icoscatMs.

    rl"he IHIelci forn.iatioii dist]'ibuted iii the Yakuno, the wes'ternmost {l[istrict

of I<>roto })refecture, coincides ve]'y well with tke NT,} formation and t5e fowrer

part of' Lhe llSi3 fo}'niation in the 'fossil-contents.

    Amoltg the repvesentative fossi!s of the I)S[3 fo]'mation iii the INabae district,

Tosapecten aRd ll-LITalobia ai'e rarely lbLmd in the 'INGat$unoodera altd rl"e]'ada

di$tricts, and ]'eÅëentl>r PseucloLtmea naamanni and A{entzeLtopsis sp. 1iave been

discoveyed at IMenobe. Il"hey ai'e usefu! in coi'i'e].ation begween two provinees.

    Iironi ti:Le fcaunai. an{i stratig]'a'phica}. studies it is surel>r cioncLudedi tkat

tlie ]NITi-INT:s forn]at'ion are reocrarded a$ Sal<awan ("nt,i-C;arnian) in age, aiLkougli

the psLi forn]ation 'remains unc'ertain because of Åíhe ]ack of the speceies conitnon

to other areas. ]I iu'the'rniore it 'i$ reasonable to subdivide t!ie Sakawan age

lnto two subages, eari>r aiid. Iate ones. IcHEKAwA (l950 b) has .already pro-

posed three subages, but his late sabage caRnot be seperated e!ea]-}y fro]n his

iniddle one by 'the present i<nowledge. ri'he late subag.e 1iere 'propesed in-

c].udes his middle atid late ones. r].'ke writer expectÅís, however, the fatina}

change, which subdivides the late subancre, iii the Aso lbrn]alion in YamagL}clii
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Prefeeti}re, the l,x•'pe tbr]nation of Ichikawa's late subaocre, though tlie detai]ed

stud>r on the faunules as welt as sk'atigraphy of the t'oymaÅíion is needcd.

     Fi.nally the writer kas Åíried tl}e covrelat!on ef ti}e Sakav,ati forrnatioiis

iii japan as shown iti tabie l.
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 Plate I.

 Fig. I. Car(linia rntsaivensi•s KoBA\Aslii ancl Ic}iu<,xwA ...........................p. 23!

         Externa} )notild of a xight valve, boulder freni upper part? of the N;s forrnation, Ioc.
       I-Iigashi-arata, Dv'lastuo, (N. 121), x !.5. (Re.cr. No. .IM. 1034•e)

 Ii"ig. 2. Cardinioides ja•pon•icus KoBtn'Asm and IcHiKtxwA ........................p. 232

         Internal moulcl of a bivalved specimen, L : left valve, R : right valve, lower part of the Ng

       formation, lpc. INt{iuchi (N. il•itl), x 1.5. (Resr. rS'o. JM 10•gOI)

 ]i'igt,. 3. Ca,rdiniotdes ef. splentlis I<oBAyAsHi and IcmKAyA .....................p. 232

         Internal moulcl ef a right valve, lower paTt of the ;SIa Åíermation, loc. .Shinmichi (N. tl06),
       x 1.5. (Reg. No. .}irV{. IO-G•0`a•)

 l?ist. 4d-5. Cardirti.oides new speeie$, indet. .............................................p. 233

     figtr. 4i. Inteitnal moulcl of a ]eft sralve, Iower })art of the Nn formation, Nabae (N. 212), x

, L5, (Reg. No. JM. t047)
     fig. 5. Gypsum-cast of the e.xternal moulcl of a right valve, lacking of the umbonal portion,

         iower part? ef the INI;s formation, Na])ae, x i. (Reg. No. ]IN6. IOt141•3, gypsum-cast)

 Iisf. 6. Cardtnoicles :P sp. inclet........................................................,....p. 233

         Clay-cast of the external }nertl(l of a right valve, ioxver part ef tlie Nir formatien, Ashiclani,

       Nabae (N. 223), x 1.S. (Reg. No. JM. 104•44i.)

Fjs's•  7a• rkL,(l{Jaiiiyg. {h`gZ"gfZil:iX.El,?B,t,ZaXilL.a,'ig,ifwwEiNt?,w'=61'k''iE}Y'V.9f.3,3`b, ,i.,,ai view

       of botl} valves, TIeki forrnation, IIeki (N. 704f), x l. (Resr No. JM. I0342)

 Ii"ig. 8. Mytilus tetutiforints var. pisnctatus KoBAyAsm ancl Iciiu<AwA.........p. 234,

         Internal moulds of several inclividuals, loc. (litto., x 1. (.Reg. !Slo. J"'l. i03tl•3)
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1?igs. 9a, b. Mytilus aff. tenutlflormis var. punctatus KAB. and IcH................p. 234,

        kTig?rJnlal. ]}n83U41S,)Of a }eft va}ve, a: lateal view, b: anterior view, Iec. ditte., x 1. a{eg.

Fig. 10. Myttius (1;ralcinzytitus) cf. nasai KoBAyAs}n and IcfiiKtNwA .........p. 235

        External mou}d of a right va}ve, detted portien })einsr broken, the AT3 formation, exact
      horizon unknown, }oc. Saka, irViatsuo (Is4'. 137), x l. (Rg. A'o. JlrVI. 10345)

Iig 11. gaytitms new species?, inclet ..................•..••.•••••..........••••••••.•••p. 235

      (NiPt2e5ilgl 'kiO\.id &(,g..rk"",el"slvefo3ua?6p)er part of the Nts forsnation, ioc. Nisimitsum.tsu

Fig. 12. MytLlus new species? inclet. ...........................,.................•..•..p. 235

        Interna} moulcl of a left valve, upper part of the NB fermation, Ioc. Wakizaka, Nabae
      (N. 2I5), x 1. (l{eg. No. .}M. 2034s7)

Figs. I3, 14i B, 15. VoLsetta aff'. paronaiforrnis KoB.N\AsHi ancl Ic}iiKAwA ...p. 236

    Fig. 13a, lnternal moulcl of a ieft va}ve: 1:3b, external mould of a ri.crht vaive; fi,cr,. It; Ba,

        internl maulcl of a right valve; fig. 14iB2, externa} i'nould of a left valve; fig. I5, clay-

        cast of the external ynoulcl of a left valve; all the specimens obtained from the lower
        part of the rn formation, loc. Miuchi (N. 4il4-), x i. (Reg. Nos. JA,I. I034•8)
Ii'igs. 16, 17. VoLse{la at'f. paronaLliCbrntis?................................................p. 236

        Clay-cast of the external mould of a }eft va}ve <fig. 16) and external cast of a ieft one

        (fig. 17), lec, clitto., Å~ I. (Reg. Nos JM. I0353-4)
ii"igs. I4+A. Vol'seLta new species?, inclet. ................................................p. 236

        Internal moulds of riglit (Ai) ancl left (A2) valves, lee. ditto., x 1. (Rebr. ]Slo. .IM. 103tl•8)

"ig•  i8• ,Keg:•.gike,:•:x",?pscs;',eebuk•;•{uE:•t{{{{61'K'1'J'k'"ÅíhL:'ik6'J'3'.":''c6gP,',2,36

  All specimen$ here illustrated are kept in the Geological and Mineraiogical Institute, University

OfAifloOalf}' show apparent directions of compression by deformation•

iiigast.eJale, 2a_d. f.roinonLora inatsuoensis NAKAzAwA, n. $p.+• •••• •• '' '' ''"' p' 237

    ligs. Ia-d. Internal mou}d of an univalvecl ho}otype; fibr. Ia, left va}ve; lig. Ib, right valve;

        fig. Ic, dorsal view; fi{. Icl, anterior view, x 1. (Resr. ]slo. jM. I0358)

    fi.cr. Ie. Gypsum-cast of the external xnould of the same speci}nen, x 1. '
    figs. 2a-c. Internal mou}cl of a paratype; {ig. 2a, Ieft; fig. 2b, night; Iig. 2c, dorsal view, x

        i. (Re.cr. IN[o. .TiTVI. I036e)

    Iig. 2d. Gypsum-cast of the externai mould of the same $pecirnen, x }.
        Beth specimens are obtahiecl from the upper part ef the t7Sl2 formation, }oc. I{israshi-arata,

      Matsuo (AT. I33)
Fig. 3. Pleuron})ta tvakasana new subspecies? ...,...................................p. 24D

        Internal moulds of left and xight valves, the N4 fermation, loc. Nishi-mistumatsu (N.
      222), x 1.5. (Reg. No.•3M. 10371)

Plate III.

Figs. i-3. Pleuremya walgasana NAi<AzAwtx, n. sp. ,................................p. 239

    fii.cr. Ia-c. Intevnal mouid of a left valve (a), holotype; lateral view of the gyp$um-cast of

• the external mould (b) and dorsal view of the saJne (c), x i, (Reg. Ne. .IM. 2036<C)
    fiS'• 2Io3g;sy)pstiTn-cast ef tlie external moulcl uf a rlght valve, paratype, x i. (Reg. 17slo. [li)id.
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    fig. 3. Internal mould of a left valve, paratype, x 1.5. (Reg. tSto. .)'iNtt. 10366>

figs. 4-5. Pl eurom>ta ? att: Sersbgrgt (EgHM) nipponica KoBAyAsfll ancl IcinKAwA•...........p. 24dO

    fig. 4i. Internal mould of a ri.crht valve, lower part of' the N;s formation, loc. tviiuchi (N.
        4•}4), x }.5. (Reg. No. .}"'l. IO-1•l7)

    fig. 5. External Åëast ef a left valve, loxver part of the Nn forfnation, loc. Tsuki.croshi,
        I<ichisal<a (N. Zltld), x l.5. (Re.g. No. JM. 10{l,l6)

Figs. 6-7. Amociontophora (?) cÅí. trapezoidatis INGAN.suy ...........................p. 24,0

    fig. 6. External cast of a right valve, lower part of the N:i formatlon, loc. Wakizaka. Nabae

        (N 208), x 1. (Resr. No. .IM. 104•I4)

    fig. 7. Ciay-cast of t}ie external mQul(1 of a right valve, }oc. ditto., x l.5. (Reg. NTo. JiTVI.

        I04,15)

I?ig. 8. Ano:tontophoru (?) afr: rnSnifna iVIANsuy...........,...........................p. 24•1

        External ca$t ef a.right valve, lower part of the N:s formation, loc. Tsukigoshi, Kichisaka

        (N. I}4D, x 1. (Reg. No. .IM. 104+27)
Figs. 9-11. An.orloiztopJbora (?) afll ni(tniv.shrtsLs REED ..............................p. 24dl

    Iig. 9. ExteTnal cast of a ieft valve, Ioc. (litto, x l.5. (Reg. No. J.M. ].04I9)

    figs. 10, 11. Externicl casts of ri.crlit valyes, Ioc. (litto., x l.5. (Reg. Nos. .JM. I04•20, 2I)

I?ig. 12. Ano/lorrkophora (?) sp. indet....................................................p. 2tl+2

        Internal mould of a }eft valve, lower part of the N3 formation, loc. Shinmic}ii (N. 4+04+),

      x 1. (Reg. No. JM. ].04d30)
Figs. 13-M,. "C?tspidaria" a-yabeiusis rNi'AKAzAwA, n. $p. ..............,.........p, 24d2

    fig. i3a, b. Internal mould of a right vrlve (a) and external gypsum-cast of the sarne (b),
        Iower part of the N`s formation, Mitichi (N. 4•14,), ho]otype, x l. (Reg. No. j"'I. I038tl,)

    fig. 14,. Internal mQuld ef a right vaive, paratype, loc. ditto., x i. (Reg. No. JM. 10385)
it"igs. 1,5, i6, l7.? Sglt(Lfittbratltct efl. ustcirLl.foras{.s (i)vl`v'NsTER).....................p. 24•3

    figs. ISa,-c. External cast of a blvalve{1 specimDn lower part of the Nit forraation, loc.
        [I]sukigoshi, Kichisaka (N. ].14+), x 1. (Re.cr. No. JM. i047) a: left v}ave, b: right valve,

        c: dor$a} view.
    fig. 16. Externa} cast of two specimens, loc. ditto., a: ieft valve ?, ]): risrht valve.

    fig. I7. Dorsal view of the internai rnould ef a }/)ivaivecl specimen, showin.tr thehinsre, lower

        part of the N.t forrnation, Takaya, Monobe (N. 602, x Z. Tke specirnen is kept in the

        I<ahoku Midcl}e School, Ayabe City.
Fisr. X8. Schaflt•autLi(t (?) sp. inclet..............................,........................p. 244,

        Internal mou}d of a ieft va}ve, the N2 tbrnaatien, lec. Kongoin (N. 102),x i. (Reg. No.

     JM. I0379)

PIate IV

FIsfs. 1--3. Sc} iUf haittl ia (?) sp., in{let............................,.......................p. 244t

    i3g. 1. Gypsum-east of the externa} moizldi of a risrht va}ve, the ?Nl2 formation, loc. Kongoion
        (N. !03), x l. (Reg. No. JM. 10378)
    f}sr. 2. Intemai meuld ef a }eft valve, Loc. Kongoin (N. 102), x ca. I.5. (Reg. No. JIY{.

        104,<l•7)

    fig. 3. 0ypsum-cast of the external meulcl oÅí a right valve, loc. ditto, x 1. (Reg. No. JM.

        10381)
Fig. 4,. Mtnetrigenia ]gataptamai KoBAyAsm ancl IcHiKAwA .....................p. 24•6

        Gypsuni-cast of the external niould of a xight va}ve, the l2 Åíromation, loc. Kuroclani,
     I'Iirul)atake (N. I30), x i. ('ll{eg. No. JN. I0399)

Iftgs. 5-9. 111irtetri6ronia liegieirsi•s (StNEKi) obsoieta NAi<iNzttwA, n. su})sp. ...p. 246
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    fig• 5. Gypsum-cast of the external mould of a right valve, holotype, Na ferrnation, loÅë.

        }Iigashi-arata, IY{atsuo (IN'. 135), x 1. (Re.cr. No. JIiN{1. 10tl•08)

    Iig• 6. Gypsum-cast of the external meuld ofa right valve, p3ratype, showing nearly smooth

        posterior part and area, 'ioÅë. clitto, x l. (Resr. No. JiM. 104,55)

    fisr• 7. Internal meuld of a left valve united with a right one, showing dentition, paratype,

        loc. ditto, x I. (Reg. No. JM. 204IO)
    fig• 8. Gypsum-cast of the external rnould of a ieft va}ve, paratype, }oc. clitto., x 1. (Reg•

       N.. JM. 10tl,09)
    fig. 9. Clay-cast of the external mould of of a ris,ht valve, showing relatively strong radial

       ribs, but obseure concentric sculptures there, l)aratype, loc. ditto., x l. (Reg. Ne. JM.
        104,21)
Fi.{r$. 10a-c. ParalLelodon sp. indet. ......................................................p. 2`l4•

    l'ig. iO. a. Clay"cast of the external inonlcl ef a rig,ht valve united with a left valve, upper

        part of the ISri) forination, }ec. Nishi-mit$us'nat$u (INT. 201), x 1. (Reg. NTo. JM. 10383)

    figr. iOb. Internal i)iould of the same speci}nen.

    fig. 10c. Il)oarsal view of the same.

I"igs. 11-15. IVeoschizod•acs (Olctanomtnetan'ia) lgatvarensis INTAi<Az,NwA, n, sp....p. 24,5

    fig. Ila. Internal moulds of right (A., holotype) ancl left (B. paratype) valves, the N2 foT'

       mation, loc. Kongoin (N. 103), x l. (Reg. No. JM. I0389)
    fi.cr. Ilh. Clay-cast ef the preceedin.cr left valve, showinsv tlte hinge, x .l.

    fig. i2. Gypsum-ca$t of the external mou}d of a }eft valve, paratype, lec. ditto., x 1. (I{e.cr.

    fig. iNt?' li)la!Y_laes3t95o)f the externa} mou]d of aright vaive, paratype, }ec• ditto•, x• i• (Reg• No.

       JM. I0391)
    {ig. i4J. Internal mould of a left va}ve, paTatype, a part of she shell })eing seen in the ante-

       roventra} portion, loc. ditto., x l. (Ileg. No. .JM. I0396)

    figs. I5a, b. Restored figures of tlie speeies, showing the outer feature (a) and the interior

        (b) ; aa, anterior adcluctor musc}e-sear: pa, posterior ene.
}"iig. 16. Oxytonta pulchra KoBAyAsHi and IcHiKAwA ..............................p. 24,6

          Gypsum-east of the exteTnal mould of a }eft valve kept in the Aya})e ]X(icld}e School,
        upl]er part of the i>l3 fermaticn, lcc. XSIfal<izaka, ATa})ae (rs4T. 216), x 1. (Resr. INo. JiVI.

       Ie44•6, gypsum-cast).
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