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                                 Abstraet

    'l'hi$ arLicle is tyeated with the speeies of Ifalobia, Oecytoma, " Ostrea", Plicatula, I)inna,

Dgeoscitizoclus, Minetrigonia, l)alaeonetEo, N"cielana, Paralleloclort, Palaeophams, and Cardinia.

Among tliem, ificatula, " Ostrea ", Pi,nna ana _7Vacugana are the genera whlch l}avc not yet been
described fz'om the 'friassic fomiations in Japan.

                          Deseription ef speeies

                             Famlly }Ialobiiclae

                       Gettus ffalobia BRomx, l830

                     Halo})ia kawadai YEKARA,.1927

                             Pl. XIII, Fig. 1

!927. ffaLobia kawada•i, YEuARA, p 31, p}. 3, {igs. 5, 6.

i94•3. lfatobia katvadai, KoBAyAsm and AoT;, p. 24•5, pl.2tt•, figs. 1-3, 4-CR.); ?{pL 25, figs. 8, 9.

2954•. Elalobia kazvadai, IeHmAwA, p. 54i, pl. 1, f'ig. 3.

    ]Viany.of the specimens belellging to liralo5ia .are identified to ff. k'cLwadai

YEKARA, the most common specie$ of the genus in .}apan. All of them are
fairly deformed by secondary crustal mevement, but they agree well with the
specimens frem the Sakawa basin and the Sakuradani and Kito areas in Shikeku,
in the position of the umbo, the cencentrie wrinkles, and the radia} sculptures.
Some observations on the ear and the radial ornaments are added here. Anterior
ear is divi{led inte the convex lower half, " BorssuszvuZst", and the narrew fiat
upper }ialf, the latter eÅí whieh is rarely di{'ferei}tiated to " Ftachtei l, " and "Rancl-

leiste". Wide fiat-tepped primary x'ibs en the antero-raedian part make their
appearenee near tlxe umbo, atta!ning 7 or so in namber, ancl become fmer to
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riblets tewards the both sides. Tlie wider ribs are sometimes bi- or rarely
trifurcated tewards the ventral margin, and somewhat variable in strengtli. The
finer ribs on the anterior paert vary from 7 to 12 in nttmber, and pesterior ones

fyom 'IO to 15. Generally there is a smooth area below the posterier hinge
margin, bat sometimes weakly and finely striated on the periphery.
     Remark : - Tlae specimens described as ff. Icawadai by KoBAyAsm and AoTI
from the Asa area (194,3, p. 25, pl. 26, figs. 8. 9) are doubtfu} iR identification,

because they are very smali, less than 7mm in height and can hardly be dis-
tinguished from the jevenile eÅí ff. aotii KoBAyAsm and IcHmAwA (194,9, p. I85 ;
EI'. ntzbtttstrtata KoBAyAsm and AoTi, 194i3, p. 250, pl. 24i, figs. 12, I3, pl. 25,

figs. 10-14i) associated with them. Ell. aotii resemhles closely El. katvadat in
ornamentaion in youns stage, when the main ribs are not yet divided by furrows.
     Occurrence :- Common, lower part of N3 formation, Nabas (Loc. nos. N.
2e5, 2e8) ; rare, ? middle part of N,, formatien at Kichisaka (Loc. no. N. 113).
(Reg. nos. JIX'l. I.0212-228,? 10231-232)

                      Halobia cf. kawadai YauARA

                             PI. Xl{l', Fig. 2

    ']rl}ere are several spec!meits whicli remind one ef lill. ntolzaccana WANNER,
Z907 or lill. taZauarba WANNER, l907 in the postero-ventrally expanded outline.
But their ornaments are more similar to the preceeding species. The similarity
in outliRe may be superfieial causecl by seconclary detbrmation.
     ecci6rrerece :- .Lower part of N, formation, Nabae (Loc. no. N. 208). (Reg.
nes. JM. I0219-220)

             . Halobia obsoleta KoBAyAsm and AoTi, Z943
                             P}. XIII, Fig. 3

l943. llalebia obsoleta, I<oBAyAsKi aiid Aoi'i, p. 249, pl. 24i, figs. 8-II.

    T.here are two incomplete rig}}t valves ancl a few fragrnental ones which can be

referred te lill. obsoLeta. [lrhey agree very well with the type speeimens from
tlie Sakawa basin in the outline of the shell, the ebsciire sculpture and the
distiuct, faiurly large anterior ear. Bat the radial sculptares are more obscure,
altd the concentxic wrinkles are almost absent, whiclt are observable in the type
specimens en the urnbenal half o!` the shell.
   ' Observattons and Remarigs :- Radial sculptures are limited on the mesial part
of the shell, ancl are wider, somewhat difYerentiatecl ancl neacrly straight on its
anterior Iialf, while the pesterier ribs beceme finer and gently arcttate with the
convex side towards t}ae rear side. At a dis{ance about 9mm from the beak,
the ri})s bend si}arply foward with "KriicicLbngxone", tlien are suciclenly weakened

and hardly seen, centinukig their direction tes•vards the outer margin. Ill the



        ' A Study en the Peiecypo[l-1"auna of the Upper Triassic Nabae Croup 245

type speclmens from Shikoka, the onier part is beunded from'the ribbed inner
or umbonal part by a concentric folding, and is quite smooth.
    In the topotype speeimen (J"'i. 10256) which has been clonated te t}iis in•
stitute through the courtesy of Prof. T. KoBAyAsm, University of Tokyo, as well

as the specimen kept in that university from Tokombo in the Sakawa basiB (MM.
52!l), thexe can be seen sharp bending of tlie ribs near the smooth outer zone,
and this bending zone may be regarded as "Knickungzone". In this point this
species is more intimate te the greup of }l. ruagosa and its allies tlian to the
group ef' ff. charZyana.

    Occurrence :- Very rare, middle and upper part of N, formatien, Nabae
(Loc. nos. N. 207, 216). (Reg. no. JM. 10221)

                        Halo}}ia new species, indet.

                        Pl. XII{, Y'igs. 4s 5, 6 b, c.

    I?our left valves are in hand. 'iliough all of them are incomplete and
a littte aeformecl secendarily, speeifie character$ ean l)e offered.
    Descriptton :- Shell of large size in adult one, perhaps nearly egtti}aseral,
longer than high, $emicircular in outline with relatively short hinge-Iine; umbe
a little anterior to the middle of the shell length at least in young stages, and
pretruded above hinge-margin. Anterior ear definecl from the bocly by a shallow
furrow, and divided into two parts, the dor$al half narrewer and nearly flat, the
ventrat half hreader and slightly convex, provided witli a few obscure sinuated

growth wrinkles on it. Main bedy divisible into two parts like preceeding
species, i. e. the o.inamented umbonal part and the nearly smooth outer. Surface
of the umbonal part covered with weak concentric wrinkles and fine, c}o$e-set,
simple, nearly $traight radial ribs, which are sligktly broader on tlie mesial part
ancl sometimes bifarcated ihere; on the ure,rtcr part they becoming finer, ceneave

to 'Lhe anterior, and almest invisibie near the posterior hinge-margin. At a
distance of l5-17 mm from the beak, the ribs bend forward ferming " Knickung-
zone", beyond which en the flatter outer part, 'tkey become abruptly obscure,
sometimes nearly smoeth.
    Observaston and Compartsen :- ln one specimen (Pl. XIII, Fig. 4a), several
rad!al ribs on the aRterior side of the umbonal haif aye minutely waved;
intercosial furrows of the outer half are nearly as wide a$ the ribs, and are undu-
lated and very weakly $triated. in another specimen (Pl. XIII, Fig. 5), the outer
part is a}most lacking in sculpture, and nearly smooth. The most conspicuous
character of the species is a marked contrast in ornamentation between the euter
ancl the inner or um})enal part of tl]e shell. In this point, this is closely ralated
to Ifalobia obsoleta, but diff'ers in the strcrager Taclial ribs and more symmetrical

outline. It is much similar to some specimens eÅí H]. cordiiLerana SMiTH (1927,
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p. I].4, pl. 99, fig. 3) and lil. contata Bi-TTNER (KRuMBBcK, 1924•, p. 308, pl. 191,

fig. 18>, bat generally distinguished in tlie more conspicuous contrast in orna-
mentatien and iR the more straiglit ribs. There is an incomplete left valve
collected by the writer from the upper Triassic Nakatsuka formatien (}IAsE, l950)

in Tsubuta, Yarnaguehi Prefecture. The specimen is assoeiated with Ell. aotii
KoBAyAsm and IcmKAwA and muc}] similar te this species. It differs only in
the broader outline. It is not clear whether the spec•imen maintains the
original shape or net, but it is most intimate te this species if not conspecific.
As the specimens under consideration are all ineomplete, a proposal of a new
specil'ic name is xefrained from.

     OccLerrence ;- Commen, middle part of N, formatibn, Nabae (Loc. ne. N.
207). (Reg. nos. ,llXif. 10222 a, b, c, 10223)

                              Halobia sp. ct

                           Pl. >i<III, Figs. 6d, 7

    Single incomplete left valve is at hancl, whic}i is sligl!tly depressecl second-
arily clorso-venturaily.

    Description:----- Jtidging from the concentric wrinkles develepea on the
unibona} regien, shel} roundly ovate in outline, nearly egui}ateral with subcentral
umbo. 'Hinge-area partly preservea in the outer ynould, very narrow and striated
by 2 or 3 weak furrews parallel to the hinge-margin; anterior ear well preserved,
olearly defined from the rest of tlie shell and divided into two parts, of which
the ventral half is a little cenvex and sculptured by sinuated growtl) wrinkles
shewing a byssal sinus, and the dorsal half slightly cenvex near the umbe, but
fiat or even ceneave near the frontai extremity and sculptured by very fine grewth-
lines, Surface covered with 5 wicle, fiat-tepped radial ribs divided by 4, or 5
fuTrows on the antero•mesial part, and with 5 narrower, bifurcated ribs on the
postero-mesial part, svl}ich become to {'lner, dewaser, numerous riblets pesteriorly.

rÅíhese radials suddenly cltanging inte vexy weak ribs bending ÅíorwaTd at a Iieight

of about 12 mm from the beak ancl making a near}y smooth outer zone. In
the geneyal oatline and marked contrast 2n ribbing, this is most related to the
preceeding' species, bnt differs in the more differentiated radial ribs semewhat
resembling tho$e oÅí EI, cLotii.

    Occurrence:--- Middle part of N, bed, Nabae (Loc. no. N.207). (Reg. ne.
JM. 20222 d, d,>

             Halebia cf. aotii KoBAyAsm and I6Hii<AwA, l94{9

                             Pl. XIII, l"ig. Il

cf. 19tl•3. lfaSobia multistriata l<oBAyAsiii and AeTi, p. 250, pl. 24, figs. 12,13; pl. 25, flgs. IO--

        l4t (not JI. iswalteana var. n}zaltistriatza VeLrg, l899, p. 34i, pl. 1, Iig. Il>
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    194t9. l-laLobia aotii l<oBAyAsm and Icf-xKAwA, p. 185

     Tkere is an incomp}ete, defermed left valve wl}ieh has multistriated main
 radial eribs like these ef ff. atestrtaca er H. aottt. Aceurate shape ef the shell
 unknown, umbo situated rather anteriorly at about anterior one-third of the shell-

 }ength and a little salient above hinge-margln. Anterior ear distinctly seperated
 from the l)ody by a furrow, and clivided into two }?arts. Cericentric wrinkles
 limited to the umbonal }ialf of the sliell, amounting 8 in nllmber. Surfaee
 ornamented by radial ribs, of which three on the middle part ef the shei} fiat-
 tepped ancl very wide, sculptured with 7--ll fuie furrows, abeut 7 ribs on its
 frent narrow and simple, 5 on tiie posterier side generally bifurcated, becoming
 finer and denser posteriorly into nurr}erous riblets. The specimei} cannot be
comparable with Ell. anastriaca Mojsisovics in the asymmetrical otitline. It also

 differs from the typical specimens of ff. aotii in the broader and less number of
main ribs en {l}e mesial part of t}}e shell. But judging from the many speci-
mens of ll'. aotie co]lected by the writer from Tsubuta, Yamaguchi Prefecture,
the ornaments aTe fairly variable ancl ene of them (JaX'I. 10238) has mach resem-
blanee to this specimen.

     Occ{.trrence :- Very rare, INT:, formation (exaet hoTizon unknown>, Kichisaka

(Loc. no. N. 113). (Reg. no. JM. Ie233)

                 Halebia ef• austriaea MoJsisovics, l874,

                             Iil. XIII, Fig. 9

cf. /L874•. 111alobia azastriaca Mo,Jsisovics, p. 26, pl. 4•, flgs. 11-3, pl. 5, {ig.14-. •

   l90fx HaLobia aitstriaca, RE.Nz, p. 34•.

   I912. Halobia aiestrtaca•, Ki'rTL, p. 10]., pl. 6, figs. 1].-14+.

   .l.924•. ffalobia austriaca, KRvMB}i'cK, p. I46. pl. 187, figs. I2-23.

   I924•. HaLobi,e ct". austriaca I<Ru)iBEcK, p. I4•6, pl. I87, lig. 25.

   1924•. Halobia austriaca var.? .}<Rv}tBiÅícK, p. I45, pl. I87, fig. 24t.

   ]927. IIaiobta aecstrtca, SsiriTH, p, 1}3, pl. 99, fibrs. 12,? IO,l]..

   j954,. HqLodia a{T. a[tstriara, IcmKAwA, p. 1187, pl. 17, fig. 15.

    One incemplete right va}ve and a few fragmental specimens are aL hand.
A figured specimen is elengated antero-posteriorly by defermation and devoid of
postere-ventral part. Shell nearly eguilatera} wlth subeentral umbe judging
from the streng concentric seulptares. Anterior ear sharply defined from the
disk by a farrow and divided into two parts, of which the ventral half is nearly
smoetl}, while the Clei'sal half provlded with concentric wrinkles. Concentric
sculptures of the disk almost limitecl on the umbonal half of the shell, counting
13 in number ancl becorning denser to the beak. Radial ribs slight}y arcuate
wlth the concave side forward, and broader on tlie ante.ro-rneaian part, -vhere they .
are initiated near the umbo and iBsertet! witk 3-6 weak furrows, ef which tl]e
median Åíurroxv is mere or less strongex and, sometimes, begins near t}}e beak.
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Ribs on the anterier sicle beeeming narrower anteriorly, provided Nyith 2-tS furrews

near the meslal ribs, and bifurcated near the anterior ear. T.hese of posterier
side unknown. This speeies resembles very much ffalobia a,ustriaca, but the
radials seem sornewh.at denser than usual.
    Occwrrence ;----- Very rare, lower part of N3 fermation, Nabae (Lee. no. IsFi.

2e8). (Reg. ne. JM. 10230)

                             Halebia sp. B

                         Pi. XIII, Figs. Ie, Z2, 13

    Shell relatively large, rotmdly ovate, very illeguilateral, perhaps a little ex-

panded postero-ventrally, longer than high, inaximam height situated posteriorly;
!imbo lying at abeut two-iiftlis or one-tl}ird of the length from the frental extremity

and slightly salient above the straight hinge-margin, anterior ear distinct]y defined

from the body by a weak ftirrow, and dividecl by aii obscure riclge raclicating
from the umbo. Sm"face ornamerited with mimerotis, fine, nearly straight ra(lial
ribs, of which the aiiterior eiies are rclatively wider. They are generally bifurcated

weakly, and cl]anging to narrower ril)lets somewhat irreocrtilar in strengtlt. [l]hese

radials sucldenly bencl foyward at abollt 14mm cli6tant from the umbo on the
postero-ventral direetion, theR mintttely unclulated exeept on the posterior part.
Tliis species belongs to thc group gÅí flaLobta rugosa, and resembles especially
H. sitperbK MoJs. (1874s p. 30, p}. 4, figs. 9, IO; KiTrm, 1912, p. 151, pl. 7, figs.

17, l8; SMrrH, l927, p.I18, pi. 93, figs. 1-5; pL 94,, fig. 7; pi.97, figs.
I-3 ancl others'). It i$ more closely related te fl. n. sp. indet, an(l quite
resemble in the ttmbonai half, btit cliffers in the more clistinctly ribbed outer
part and, more ineguilateral outline.
    Occurrence :- Rare, lower part of N, formation, llNiabae (Loc. no. N. 208).
(Reg. nos. INs E. i0224i-225, I0228).

                             Haio})ia sv. 'i

                             Pl• XIII, Fio"• 8

    Two internal moulds of left valves are at hand, beth of which are compressed
obliguely. Shell small, ]arger one of them 12mm high and egttally long, but
considered to be longer than high erginally, subcireular in outline, and nearl>'
effuilateral; umbo subcentral ancl slightly protruded above the re]ativeiy shert hinge-

line. Anterior eaar sligl3tly eonvex, neither sharply definecl ner divided. Suvface
omarnentecl with coarse but weak, flat-topped radial ribs, about le in nttmber,
not reaching to tlie timbe except the mesial 3 oer 4 ; posteuro-dorsal part smooth.

Main ribs sometimes bifurcated, rarely trifareated, and at about 6mm frem the
beak bending strongly ferward where they are striated by about 3 feeble,'furrows.
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Coneentric wrinkles Nveak, limited on tlie umbenal half. rThis species resembles
closely H-. rnaximiliani KiTTL (l912, p. 53, p}. 7, fig. 19), but differs in the
smaller size and more symmetrie outline.
    Occurrence:-- Rare, lower part ef N, formatien, Kichisaka (Loc. no. N.
Iltl). (Reg. nes JM. 10227-8).

                           ? .Family Pteriidae

                      Genus Opayt•u'nvQ MEEK, i864

                     exytoma new speeies ? indet.

                          PI. XIII, Figs. 14-19

    Description :- Shell of medium size, guite ineguivalve, ineguilateral, perhaps
oblicfuely ovate in outline, expanded postere-ventrally. Left valve, considerecl
to be iarger than the rigiit, moderately inflated, most convex at abeut one-third
ef t}}e higkt below the umbo; urnbo lying at oiae-third er two-seye}}ths of the
hinge-length frem tl]e front, a little prejectecl over the straight hinge-margin, ancl

sligl}tly prosogyroas. Anterior ear small, depressed, iiear}y reetangled triangttlar

in shape, noL sharply defined frem the disk, bttt on the surface ef the interiaal
mould a distinct exeavaLion is reeognizable tkere ; pesterior wing large, obtusely ?

triangalar with almest straight posterior margin, but in younger stages sinuated
below hinge-mar.crin <Pl. XIII, Fig. ]9). Surface ef the shell seulptured by raclia}

ribs of fust to fourth order, primary ones prominent bttt narrow, counting 6-8
iR number, usually alternated with tl}e secondaries and a little projected beyend
'the periphery, interspaces somewhat broader on the anterior side, the secondaries
setting off near the umbo, relatively weak and sometimes hardly dislinguished
from the ribs of the lower orders, riblets of thircl and fourth orders nearly egua} in

strength, attaining 5 to 10 in namber betweell higher orders on the periphery.
Anterier ear $cu}ptured by 5-g riblets with intercalating striae; posterier wing
ornamented witl} closely set riblets and alternating striae which tocrrow stronger

and nearly egual as the riblets at the margin. Growth-lines can hardly be
seen except near the periphery. Right valve slightly convex, flattened tewards
the margin; surfaee covered with dense, fine radial striae of uniform strength.
Bys$al ear small, subquadrate in outline, and deeply sinuated below.
    Observatiorbs and con}partson :- One of the internal mould$ of tl}e right
valves (Pl. .XIII, Fig. I6) preserves a part of pallial line, which ]ies at about three-

fourths of the height from the hinge-line on the mesial portien. Tl]is specles
ha$ a c}ese'resemblauce to O. zittel't <TELLER) <in MoJsisovics, 1886, p. 127,
pl. I9, figs. 10a-b; KoBAyAsHi ancl IcHmAwA, l95e, p. 220, pl. 2, figs. 3-6) in
ernamentation, but differs in the weakex seeondary ribs, straight pesterier maxgin
and, perhaps, more obligue outline.
    [l]his is supposed te be a new speeies, bttt the new name is left in future.
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until satisfaet.ory materials will

    Occurrence:------ Very rare,

Miuchi (N. 401); common, N
and Nishimitsumatsu (N. 201).

be obtained.
 N, formation, Kongoin (Loc. no. N.202)
, formation, Nabae (N. 211,213, 215, 216,
 (Reg. nes. JM.102S7-.V.65, 266?)

 and
216')

Oxytoma? sp.
PL XIII, Fig.'2e

    External mould ef a left valve svnall, strongly compressed laterally, previded
with 8 streng radial ribs en the disk ; their inteurspaces wide, slightly concave and

smooth. Anterior ear small, depressed, ornamented with 3 rib]ets; posterior
ear larsre, subtrigonal in shape, apparently $mooth. Genera} outline and streng
ribbing suggest that the speeies belongs to Oxcrtoma, but somewhat doulbtful,
because the interspaces seem to be smogth, unusually in Oxytoma. This species
is similar to " Oxytonta" dteTbert KoBAyAsm and IcmKAwA <l950, p. 226, pl. 2,
fig. 9), bttt teo poor in preservation for eotnparison.

    Occcbrrence :- IST, fermation ?, east of Kichisaka pas$ (Loc. no. Ni. I2dS).
<Reg. no. JM. 10268)

         Ii'ami}y Ostreidae

     Genqs Ostrect kNNfr,

          "Ostrea'0 sp.

Pl. XIII, Fi.ff. 21, Pl. XIV,

I785

Figs. 1, 2.

     Descrtptton :- Shell of medium size, very inequivalve, inequilaterai ; the left

valve censiderab}y convex, the right ene slightly cenvex in younger stages, but
nearly fiat or even slightly concave Iater ; generai eutline obliguely ovate some-
what preducecl postero-ventra}ly, anterior anci ventral margins broadly rounded,
posterior margin provided witli a shallow postere•dorsal sinus. Ligament•area
relatively long and rather narrow with a shallow subtriangular central pit. Infiated

left valve depressed distinctly at the posterior umbonal region where it may be
attached to other snhstances. Adducter mttsole•scar shallow, situated near the
postero-dorsal concavity. Surface covered with fine, close-set grewlh-lines not
developing to distinct ]amellae, and provided with several weak concentr:c folds,
radial plications almost absent, but in the left valve, at about 25 to 30mm distance

from the umbo, near the ventral margin, 2 or 5 weak plicatiens appearing ; r;ght
valve perhaps absent in radial scu.}ptures. Crenti]ation on the both sides of the
liinge-area not 'developecl. Shell-thickness relative}y thin.

    Observations an(l Remarlcs :- XL ,{ost of the left valves are less t}}an 50 mm
in height, Iacking•in strong radial plications, ancl may be placed in Libstrea
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DouviLLk (1904i, p. 273; Cox, 1952, p. 68). Bttt there is a large specimen
(Pl. Xtll, Fig 2) provided witl} rather strollg, somewhat irregular plications near the

outer margin which are not seeil in tl]e genus. In this peint, tl]e species is
related te those of Lopha. BoLTEN, l798. As the Triassie ostreids are in need
of detailed ob$ervations and discussiens, the species is placed here in Ostrea
s. i. fcr the time }}eing. This speeies uresernb}es a little `f Ostre(t" fimbri.ata•

MooR (1861, p. 5el, pl. I.6, fig. 2) from Raetie becls of England in marginal
plieation, bttt differs in the outline ef the shel}.

     Occu,rrence:- Common, middle part of N,, fermatien, Kongoin (Lec. nos.
N.I02, 103>; rare, lower part of N,, formatien, Teracla {N..304), Shinmichi
(N. 4+05), Miuchi (N. 4il4{), Kiehisaka (N. 121.,? N. I12, N.]20) and "Conobe
(N. 601). (Reg. nos. j". il. 10066c, I0242-246, 10254•-255).

                            Family Plicatltlidae

                      Genus Plicatu•Z•ff LAMARcx, l80Z

               PIicatula liekiensis NAi<AzAwA, new species

                           P}. XIV, Figs. 3-7ab

    Descr(ption:- Shell ineguivalve, nearly equi}ateral, somewhat variab]e in
sliape from subcircular te ovate with narrower umbonal region. Left valve
mederately or a little infiated, right valve flatter. Hinge of 1)Zicattul(t type con-

sisting ef two teeth and twe soekets divergent from the apex in each valve,
inserting a strong resilifer pit between them ; ligament-area very small. Stirface
of the shell covered with elose-set eoncentric larnellae andi numerous projectiens
arraRged on each lamella; radial s.culpture lacking at a}l. Coneentric lamellae
])ecoming stronger and coaser towards the periphery ; projections on them sealy
in younger stages, ancl gro)ving into shert, semi-tubiform spines latei'. These
scalptares obso}ete near the ambo. Posteyier aclductor scar large, distinct, situated
on t}}e postero-dorsai side, anterior one degenerated, pallial line distinct ancl entire.

    Rentarks:-- Majerity of the specimens are left valves, enly two are right,
both of which are internal moulds. External sculptures above described, tlaere-

fore, are of' left valves. This species is eharacteristic in ernamentation. It
consists of the concentric !amellae and projections iiistead of radial omameHts
which are cemmonly develo?ed in Plicata,Za. Plicatttla dilfiiciZi•s HEALEy <i908,
p. 4,aj, pl. 8, fig. 3a, b) from the Napeng beds ef Burma resembles this $pecies
in the subcircular outline and concenterically arranged splnes, but differs in the

coarser ornaments and tubular spines.

    Occufrrence:- Common, upper part ef lower beds ef l'Ieki formation, Heki
(I,oc. nos. N. 70]., 702); rare, lower part of N,, formation, LNGonobe (N. 601) and?

middle part of the same formatien, Nab"ae (N. 211). (Reg. nos. J"'I. I0246-252)
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                             Fami]y Pinnidae

                        Genus Pinr}a LiNNS, l758

             Pinna sp. ef. I}inna aff• lima BOHM, REED, 1927

                           Pj.IIV, Fi.ors. 8-IO

cf. 1.927. I)i.nna agr. li.m,cr., l{yE"i), p. L/'42, pl. ].9, t}g. 8

    Description.:- Shell large, roundecl fan•shape, moclerately convex at the
middle, but fiattenecl at the rear side, posterior opening considered to })e very
narrew, hinge-]ine long ancl straight. Ventral margin slightly convex dorsally,
continuing to t}]e breaclly rounded postero-ventral margin; posterior margiR
s}ightly eurved, intersecting at nearly right angle with the hinge-margin. Median
ri.dge bluntly angular at the anterior part, ])ut growing obscure tweards the
posterier. Surface ornamented with regu]ar concentric folds, wliich are stronger
on the ventral side; radial sculptures absent.
    Observati,on,s and conrpa,ri,son :- The largest specimen (Pi. I IV, }"iig. 8) xvhich

is considerecl to be $light}y crashed, attains more than 16 cm in length and has
an spical angle of 50e er so, another specimen (P}. :.><IIV, Iig. I.0> is strongly flat-

tened and elongate[l antcro-posterior}y, and 1]as an apical angle of 300. This
species has mach resemblance to Pirzn•a aff. Iinza B6}iM reported by Reecl fxom
tbe upper Triassic? formation l'rom Ymi-nan, in the general outline ancl sculp-
tures. Besides an inaccurate apicai angle of the speeies, there is only a small
glirffaefgehnteeonbeetoWre?e IkiteterSIightly arcuate xrentral margin of the former and the

    Occu,rrence :- Very rare, middle part of' N, formatien, :K[ongoin (I.oe. no.
N. Ie2); rare, lower part of N,, forrnation, Kichisaka (N. X26), Miucki (N.412)',
and upper part of lowey beds of I'Ieki formatioTi (N. 701, 704,). (Re.cr. nos. JM.
iO039c, IO.9.69-273)

                           Family Myophoriiclae

                     Genus Areoschtzodtts GiEBEL, 1856

            Neosehizodus semicostatus NAi<AzAwA, new species

                            Pl. ><IV, Figs. I-5

    Descri.ption:----- Shel} small in slze, egnivalve, inequilateral, Toundly sub-

trigenal in outline, lollger than liigh, and fairly convex; ttmbe slende'g but
prominent, somewhat prosogyreus, rather strong]y ineurved, lying a litLle forward
from the middle of the sliell. Pesterior area defined from the flank by a distinet
marginal carina, ar}d usual}y clivicled by a weak me[lian furrow whielk grows
o})solete tewards tlte margin; escutcheon berderecl by a distinct external carilla
from the area. Dentilion of A'lyophoria type bearing no crentdatien, lel't valve
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provided with t]]ree cardinal teeth, the anterior one oblique and pro}enged-trigonal,
the middle one strong, isoscelese-trigona}, ancl the posterier one slender, nearly
paraile} to tl]e shell-margin ; right valve with two cardinals, anterior one strong
and trigonal, posterior one long and slender. Posterior side ef anterior muscle-
sear borclered by a myophoreus buttress, posterior one iiot impressed; pallial
Iine vislble only near the anterior sear. Surface of the bocly ornamented wilh
fine, regu}ar, concentric striae developed on the anterior }]alf on]y, pest6rior half

of the flank and umbonal portion as well as the })osterior area almest smooth.
    Rernarks :- Thou.cr.h the eencentrie sculptures en the antearior sicle are flne
and weak, they are referred as costae better than growtlt-lines, because tliey are
uniform in strength nearly equal as their interspace$ and regularly disposed.
rj]his species is c}early distinguishecl frem any other species GÅí 2Vleosch•izocZzt•s by the

characteristic ornamentation lust mentioned.
    Occutrrence:- Common, l , formation, Nisliimitsumatsti (I..oc. no. N. 222).
(Reg. nos. JM. ]0289-295)

                            Family TTigoRiidae

           Genus Mtnetrigo?tia• KoBAyAsm and KATAyAMA, 1938

                  Minetrigonia hegiensis (SAEm), 1925

                           Pl. XV, Figs. 6-10

l925. Trigonia hegi,ensis SAEm, p. 35, pl. I2, fi.ffs. ]--3.

 tt Trigonia Gteharai SAF.m, p. 36, pl. 12, fi.cr.q. 4•.5.

].952a. Atfinetrigonia lte.gtensis, KoBAyAsm & leumAwA, p. 72, pl. 3, figs. '4-il.

    The genus and speeies were fully discus$ed by KoBAyAsffi and IcmKAwA
(KoB. & IcH., l952a, p. 69; icmKAwA, 1954b, p. 63). Some observations are here
nOtod• KoBAyAsm and KATAyAMA (l938) eoncluded eorrectly that " Trigonia"?
hebcriensis and "fl'." yeharat are no more than a single species which was er-
roneously seperated by a difference of shape caused by secendayy eefermation•
This conclusion is surely confirmet{ by several specimens contained in one and
the same slah (Pl. XV, Fig. 6). Concentric eestae are usually ceunted 25--30 in
number, even 40 in the large speeimen which attains 30 mm in height. Radial
ribs vary between 5 and l8 in number (see table), and $tronger and eomplete
enes of them are 4,-7 and alrnost limited on the posterior half. But some speci-
mens (Pl. XV, l?ig. 7) are ribbed on tlie most part of the body and resemble more

closely M. kata.yamai KoBAyAsm & IcHiKAwA (KoBAyAsm & KATAyAMA, l938,
p. I88, text-figs. 1-2; IcHmAwA, k954•b, p. 63, p}. 4, figs. 9, IOft.,l)) than usual.

-  ' iriinel8E-]Imufli'i)_l mei[i. IIelLLIill.iglnvilillil iili']I!irm{'I/iJ'Ifli/IilLIglifls.S'i

   "L\,illJ;,e.r.,O,f IoPl o" Risi p•i ,s:2i shb i ]i oi ]iTg6ai
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formation (N. 70],2, 4,, 5) ; rare, uppermost part of N, tormatien (N'. 220).

nos. J",I. 10066b, I0296-304o

                           Famiiy Ctenoclonticlae

                       Genus Palaeonei.lo HAu, 1869
                             Palaeoneilo sp•
                           Pl. ) V, Is"igs. Il-}3

    There are several s-peeimens whieh may belong to the same sepcies. Al}
of them are severely crushed, and show marked differences in outline each eLher.
So it is difficu}t to reeonslruct the actual shape. One of them (?l. XV, Fig. Il)
which suffers from relatively weak clorse-ventral clepression, sliow!ng a transversely

elongate suboval outline, and moderately infiatecl. Umbo lying between the
anterier one-third and twe-fiftbs of the length, and distlnctly prosogyrous. Sheil

bearing neither radial sinus, nor umbonal ridge; surface nearly s}nootli except
very fine growth-lines. }Iinge eonsisting of two rews of taxedont denticles,
which meet belew the umbe in an obtuse angle; posterlor dentieles mere tkan
30 in number, clecreasing in size towards the umbo, drawn up in a slighLly
arcuate }ine, anteriex ones distinctly stronger than the pesterior, arrangecl in a
semewhat concave line. Posterier adc}ucsor-sca'r lying near the encl of t}}e
posterier teetli, very weak, anterior scar and pallia} }ine invisible.
    Though the strict eompaTison is almost impessible, the speeies is eensiclered
to resemble P. ffLaeonei•Lo stgbti.neZLes KRuMBEcx (l92eq p. 230, pl. k97, figs. I, 2, 4i)

and P. tteaiensis IcmKAwA (l954-c, p. 4•5, pl. 1, figs. 8; l954}), p. I31, pl. I7,
figs.Z-3), but cliff'ers from the former in the smaller slze and more minute
denticles, and from the }atter in the higher eutline and more mimereus denticles.
    Occttrrence :- Rare, N,, fomnation, Nabae (Loc. nos. N. 205?, 208-6, 21.3
and 216), and Kichisaka CN. Ii2), (Reg. nos. JLM. I0281-286, }0287 ?)

                           Family Nuculaniclae
                       (}enus IVitcu•Zctrza LINK, l.807

                    Sttbgenus Da,cr:}tom>ra AGAssiz, 184,0

                       Nuculana (Daeryomya) s?.
                           Pl. 1 V, Flgs. i4-16

    Descrip.tion :---- Shell small, ineffui}ateral, elongate trai}sversally, sublrigonal

    [Irl)e rearmost radial.xib which forms a marginal carina, is usually bifurcated
ancl rarely trifurcated.- Ligament is opistl]odetic ancl the posterior external
]igament•area is starely observab]e. It is as long as about two-fifths of tke
ciorsal margin of the escuteheon, and is deeply excavated (PI. XXX, Ng. 9).
    Occutrrence ;- A})undant, N,, formation throubcrh Maizuri.} district, I'Iixubatake

(Loc. no. N. I34`), Kongoin (N.I02, 103), Sugitani (Ni'. 503); rare, lewes{ part
of l ,, forrnation, Monobe (N. 603); common, tipper part ef }ower becls of l'Ieki

                                              ' ' (Reg.
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in outline, and taperlng posteriorly. Ventral marbcrin breadly rounded, in some speci-

mens obtusely truncated at the posterior end, postero-dorsal margin slightly coneave.

Umbo opisthogyreus, and considered to lie at about ene-third or two-fifths of t}]e
lengt}i from the front. Area leng, narrow, excavated and berdered en the fiank by
a sharply rounded, concave umbonal carina. Surface coveured with distinct, uniform,

clo$ely and regulary set eencentric cestae, which beeeme slightly wavy nettr the
umbonal carina, posterior area nearly smeotli. I{inge consisting of two rows
of clenticles which are interrupted by an interna} chendrosphore below the iimbo ;
the dintie]es ceunted 9-le in number in the straight anterior rew which becomes
convex below the umbo, and 10 or more in the slightly concave anlerior ene•
In the largest specimen ef l2mm in height the anterior teeth reaching l7 in
number. Anterior adductor scar barely vis!ble just .belew the f'rental end of
the -hinge; pallial line and posterior scar unrecognizable in the speeimens at hancl•

    Rernark•s a•nd Comparison:- There are three internal and {ive external
moulds, all of which are remarkably crushed like others. One of the external
meu]cls (Pl. XV, Fig. 15) shows an anterior]y protrude{l outline with a subcentral
ilmbo, bat this may be causecl by secendary cleformation. The intemal moul(ls
are obscarely truncated at the pestero-ventrai extremity, bttt the externa]s are
not. ']rhis species h.as a close resemblanee lo " Pa•la,eoneilo" fufin•ohi•ra IcHl-
i<AwA (1954b, p. 141, pl. I, figs. 5a, b, 6, 7) in outline and sculptures, and seems
to d!ffer only in the unrecognizable pallia} llne and posterior sear which are c}early

seen in the iatter speeies. As the hinge of P..fufinohira is entire}y inobser-
vable, it cannot be decided whether this speeies shoald be placed in Palcteor}eiZo
oar Arucu,lana. So the identification between the two specles is left in fttture•
Aside from ju•finohira, tlie species may be much a}]ied to "Leda" se?nicrenata
Trechmann (1917, p. 191, pl. 21, fig. 20) from the apper 1"rias of r ew Zea}and,
but distinguished in the more anteriorly !ecated ambo and rr}ore regularly disposed

costae.

    Occurrence :- Rare, IN[,, formation, Nabae (Loc. nos. N. 205, 208, 212, 215-2),
Kichisaka (N. I32), and Terada? <N. 3e4). (Reg. nos. IM. I0274--79? I0280-81).

                         Family Parallelodontidae

               Geniis DaralleZedoit MEEK and WoRTHEN, l886

            PaMallelodon monobensis NAKAzAwA, new species
                 Pl. XV, Fig$. I7a, b, Pl. IXLVI, Figs. 1-3a, b

l939. Ma.croclon sp. aff. d}dl. Bu•bhii B(5-Nr, KATAyAifA, p. 132. (listec])

    Descri.ption•:- Shell mecllum in size, elengate, trapezoi[lal, fair]y infiated,

egt}ivalve, highly ineguilateral; anterier margin well reunded, ventral margin
nearly straigl}t, subparal]el to the hinge-mar.crin except a Clistinct ventral sinus lying

at a little a"terior from the middle, and intersecting with the Destexior margin
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forming a rouncled acttte angle, pesterior earina obtusely roundecl, de}imiting a
Iittle eokcave posterier tarea. Umbo })roadly rounded, proniinent, p]aced at the
anterior one-fourth or more ef the length ; ligament-area narrow, long, provided
with several deep, chevren-shaped }igament-grooves ; hinge consisting of 2, rela•
tively shert, horizental anterior teeth, 2-3, Iong posterior ones subparalle} to
the }iinge-margin, and numerous, vertical dL"Åíineles between them. Surface
ernamented with ntimeroiis, l'lne, regu]arly spaced, sometimes bifurcated radial

r;blets and irregularly spaced growth-lamellae whic}] become closer near the
outer margin. Adductor scars and a pal}ial line not preserved.
    Observat'ions ancZ renzarks :- All the materials are falrly crushed. The
lieletype specimen is e}ongated and flattened, so the species is actua]ly liigher
than it. The denticles under the um})o are very weak alld often ilot preserxred
partially or eRtirely. They have a tendency to incline po$tere-ventrally just
before the pesterior series of teetla and antero-ventrally immediately behind the
anteurior series, ancl so they are arrangecl, in some degree, raclially from the umbo,

but not continuous to the both series. In tke normal speeies of l]ara•i.leLoflon•
ineluding the genetype l'. rugGsztm (BucxMANN), the denticles eliange the inclina-
tion anterior}y, eontinueus}y frem perpendicular to parallel to the hinge-margin.
Aecordingly relatively long, linear anterior teeth discontinuous with the following

clenticies like this species sttggest a new subgentts. '
    The muscle-sears whieh are not preserved in the present specirnens, howexrer,
are observable in those of the upper Trlassic Kirabara formation in Yamaguchi
Prefecture. They are situated ]iist }]elow the betli sides of the hinge-margin
respectively, and are Iinlcecl by a simp}e pallial line.

    Comparisen :- This species resembles P. imbricariu•s (BiTTNER) (l895, p. 120,
p. Z5, figs. 8-l2) from the Alps in the general omamentatien, but differs in the
finer radials, especially on tlie posterior area, and in tke ventral margln sub-
paralle} to the hinge-line, while the latter specie$ increases its height towards
the posterior end. This is also related to J). bztchii (B6HM) (i903, p. 39, pl.
4,, fig$. Il, i4> ferom the Bear Is}and, but dlstinguished by the more conspicuous
xrentra} sinus and.rnore anteriorly loeated umbo.

    Occurrence :- Common, lewer part of N3 formation, Monobe (Loc. no. N.
601);rare, upper part ef lewer beds of }Ieki formation <N.701>. (Reg. nos.
JM. I0310ww313)

                         ? ]r,amily Pleurophoriclae

         Germs PaLaeoph,ct•ru,s KIax'L, l907, emend. KoBAyAsm ancl
                             Ici-m<AwA, 1951
                           l?l. XVI, Figs. 4i-6, 8

        l)alaeopharus maizurensis KoBAyAsm and IcHIi<AwA, 1951
2951.. Palaeepharus nifi,izttren.sis .}<loBAyAs?K ancl IemKAwA, p. I9, pl. I, figs. 1-6.

I952a. Palaeopharct,s mai•z'qrensi.s lsLoBAIrAsu[ and ]laniK.s"rA, p. 79, pl. 3, fihrs. i.-3.
't
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       This is the most commeB species throug}} the l'Iaizuru district, ancl a ]arge
  number of materials are befere hand. Detailed descriptions of the genas and
  the species are referred to those by KoBAyAsHI and Icmi<AwA (l951). Some
  additional ebservations are stated below. Scul}}ture of the umbenal region which
  was not ascertainecl at t}}e time of tlie deseription is we}l preserved in several
  specimens. It consists of 3-4{ concentric costae guite similar to that oÅí l]at.
  an•derssont (B(}Hivf) (i903, p: (l,5, pl. 4,. fig. 4,) as si]own i}] Pl. X"SvJI, f}g. ,3ia. In

  the holotyve specimen it seems te have a bread, crenulat.ed pseuclecarcliiial tooth
  in furont of the eardinal in the right' va}ve, and two pseiidocardinals on 1)oth sides

  of a large pseudocardinal socket in the left, as deseribecl by }<oBAyAsm and
  Icmi<'AwA. But many specimeiis in hand show a codsiderab}e variation in
  pseadocardinals. In some eases the pseudocardinal "tooth" of the Tight valve
  is depressed iust like a soeket, bwt usua}}y has a tenclency to be differentiated
  to a depressed posterior half and an inflated anterior one, and occasionally
  project.ecl as a r!dge at the anterior margin (?l. XVI, Figs. 4,-6, 8a). Usually no
  groove can be seen between the cardinal alld pseudocardinal, theugh observable
  in the holotype. The latter case may be an exceptional o"e. On the other
  hand tl)e triangular anterior greove ls well developed in all specimens. [i'he
  pseuclocardinals of the left is also variab}e. It is puzzling whether this cardii3a}

  is regarded as a toeth er a socket oz' a combinatien of the both. It may be
  more suitable to be called a crenulated pseudocarclinal area. Above this area,
  anterior te the beak, there can be seen a narrow, transversal]y striated, variously
  developed }igament•area besides a leng posterior pariv!cular one. So the ligameRt
  is amphidetic. Tke lower one of two posterior lateral teeth of the right valve
  is regarded as a marginal thiekening of the ]ateral groove. Pailial line is inclis-
  cernible, but is most prebably entire like that of the intimate species, 1"al.
 pa•tt•cicostatits n. sp. descuribed below.

      Occurrence :-- Common, AT, formation, ATabae (Loc. no. N. 226), Kongoin
  (N. I02, 103), Uene (N. 302, 303), Mittchi (N. 4•Ol), Sugitani (N. 803) and 6machi
  <N. 504•); Common, N, fermation, Nabae (N. 215-l), Kichisaka (N. I14,, I24,,
  l26), Arakura (N'. 152), Shinrnichi (IXL 405-7), Miuchi (IINr.414{) and Menobe <ISLi.

  601,602>;comrnon, }ewer beds of Heki formation, }{eki (N 701, 704,706)•
  (Reg. nos. JM. I0288--299)

          Palaeopharus malzurensis KoB. and icH. new subspecies?

                            Pl. XVI, Figs. '7a, b,e

      A very elongate right valxre is at hand, wliich attains 5.7 in the ratio of
 length and lieight. Though the specimen is elongated secon{lari]y, the prepor-
di tion is too ]arge to be resu}ted fiotn the deformation only, as the other e]engated

 ones are not over 5 in the ratio. Moreoyer the radial sculpture on the umbenal
 ridge ancl near the dorsal margin is also clistinct where it is moere or less obscured
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by strong grewth-lines in nzaienrerrsis. Tke cencentric sculpture of the umbonal
region is alse observable (Pi. XIVI, Fig. IOb). This species may be separatecl
as an e}ongate subspecies of maixurensis.
    Occterrence :- N,, formatien, Kongoin (N. I02). (Reg. ne. JM. 10300).

I'a}aeophaueus paue;costatus

                Pl. XVI, Figs.

NAI<AzAwA, new s?ecies

11a, b

    This species is founde(l on a well preserved pair of valves. It agrees well
with Pa•l. inaixitrensis in the general outline as weil as the hinge-character, but
is readily distingulshed by undeveloped radial ribs, whicli are limited on near the
umbonai ridge only, initiated apart from the umbo and are extinguished at about a
half length ef the posterior dorsal margin from the urr}bo. Those ef anether rlght
valve referrable to this s};)ecies (JiNE. ILe302) are a little stronger an(l attain to

almost postero-ventral extremity. The cardinal tootk and socket of beth valves
are ill-preserved, ancl seem to be less developed than maizurensis. The crenu-
lated pseudoeardinal area is well preserved, and differentiated to a ]arge sub•
trigonal pseudocardinal toeth and a narrow, deep anterior furrow in fr6nt of it in

the left valve, and a cerresponding socket and a tooth in the right. These
pseudecardina]s are reverse in arrangement in eomparison with these of the
holetype of maixurensis, but the difference is not regarded as eonspicuous, becaiise

the pseudoearclinals of tlie latter species are variable as already stated. Weak
entire pallial line is present.

    Occitrrence :- A pair of valves from lewer part of N, formation, Shinmichi
(N.405) and a right valve from }<ic}]isaka (N. Il4) and Monobe (N. 601).
(Reg. nos. JM. 1030X, 2>.

                Family Cardiniidae

           Genus Carainia AGAsslz,

Caxedinia triadica KoBAyAsm ancl

                  Pl. XVI, Fig. 9

1838

IcmKAwA, l.952

]952a. Cardin.ia. tria.clica KoBAyABHi and IcmKAwA, p. 62, pl. ]., figs. ]-5.

    This species is commonly found not only at Heki (Loc. nes. INT. 701, 704,,
705) but also at Kongoin (riKi,, formation, N. 102, 103), Shinmicl]i <N,, fermatien,

N. 406, 407), Sugitani (N, formatien, N. 503) and Monobe (.N, formation, N. 601, di'

602). <Reg. nos. JM.10303-307>



           A Study on the }'elecypod-Fauna of the Upper Trias$ic Nabae Croup 259

          Cardinia cf. misawensis KoBAyAsHi alld IcHiKAwA, l952

                                Pl. XVI, Fig IO

 cf. I952b. Cardinia nzisatvertsis, KoBAyAsm and IoHmAwA, p. 265 pl. 10, figs. 7-8.

    1954b. Ca"dinia misawensis, IcmKAwA, p. 58, Pl. 4, figs. 7, l2-14•.

     A pair of valves and a right valve from the N, formatien of Kengoin (Loc.
 no. N. I02) are conferrab]e to C. intsat"ensis in the outline and the position of
 the umbe. But other associated fossils are all remarkably defermed, so tl]e
 writer hesitates to indentify decided}y. (Reg. nos. JM. 10308, 9).
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Plate XIII



                         Explanation of'Hate XIII

"alobia  k ," ,f.g.gd,?` }I,Y,geiim6'k`i,"b'y's"slvaiLk'if'gF5Ui,gEP.'(it463... ... JM. io2i2) Å~i., Loc• Nabae

               <N. 208).
l{alobia e.f. k.awadai YEHARA..........i.••.•..••................P. 244•

        Fig. 2. External moutcl of a left valve and internal mould of a part ol: a right valve
               <Reg. no. JM. Ie220) Å~1, l,oe. ditto.
I'Iatobia ebsoleta KoBAyAsHi and Aopt ••.......••.••.......••.P. 24I,

        Fig. 3• Clay cast ef the external mould of a r;ght valve (Reg. no. jM. Ie221) Å~},
               Loc. Na])ae (N. 207>
Halobia new $pecies, indet. •............•.••...i.-.••.••....••. P• 245

        Fig• 4T. CIay cast oÅí the external moulci of a ]eft valve (I{eg. no. JM. I0222a) Å~l.
               Loc. ditto.
        Fig. 5. Internal mould of a right va}ve (Reg. no. JM. 10223) xl. Loc. clitto.
        Figs. 6b, e. Internal mou3ds of twe right valves (Reg. ne. JM. Ie222 }), c) Å~1. Loc. altto.
IIalobia, sp. a".."."._-....."...,"..-..i......_._."."_..-?. 24.6
        Fig. 6 cl. Internal mould•of a riglit valve (R/eg. no. JM. 10222d') Å~l. Loc. ditto.
        Fig. 7. Clay cast of tlie externahnould of the same specimen (Reg. no. JM. ].0222d) Å~ l.
IlaLobia $p. 1 "._".."".._".."."."•".•.•"....H."".... P. 24•8
        Fig. 8. Internal mould of tx laft/ valve (Reg. ne. JM. I0227) Å~2, Loc. Kicliisaka(N.I14•)•
Hagobies ef. atsstriaca Mo,;sisovies........................••.••.P. 247 '

        l?ig. 9. Internal mould of a riglit valve(RetsT. no. JM. I023e) Å~l. I.ec. Nabae(N.208)•
Halobifm sp. s ......"..e."."....m...""...."...._..._... I'. 248
        I'"is'. ]O. Intemial mould mf a Eeft valve (.Reg, T}o. JM. I022`1•) Å~l, Loc. ditto.
        !'"ig, l2. Gypsttm cast of the external mou}d ef a left valve (Rets'. do. JM.10228) Å~l,
               Loe. clitto.
        Fig. 23. External mould of a right valve (Rebt. No. JM. 'i0225) Å~2, llloc. dilto, showitig
               a bendink. of radial ribs.
Hatobia cf. aotii KoBAyAsm and IcfiiKAwA ............... I'. 246
        Fig. }l. External mould of aright valve (Reg. no. JM. 10233) Å~'l, I.oe. Kichisaka
               (N. 1].3).
Oxytenea new speeies 7. indet. ..................•...........•.....P. 249

        Fig. 14. Internal mould oÅí aieft valve (Reg. no. JM. I0257) xl, Loc. Nlshimitsu-

               matsu (N. 201). '
        Fig. I5. Gypsum cast ef the external moutd of a left valve (lleg. no. 3M. 10258) xl,
               Loe. ditto.
        Fig. 16. Interna} motild of a right valve (Reg. iio. JM. 1.0265) xl, Loc. Nabae (iX'.
               215), slaowing a pal!ial lina
        IJ'ig. 17. 0ypsum cast of the external mould of a riglit valve (Reg. no. jM. I0262a)
               Å~l. Loc. INfishimitsumatsu (N. 201), showing radial ornaments.
        Fig. I8. Gypsum cast of tlie external mould of a Ieft valve (Reg. ne. JM. I0259)Å~l.,
               Lec. ditto, skowing radiat ornameBts.
        Fig. I9. Ciay east of ti]e external mould of a left valve (Reg. no. JM. }0262b) Å~l,
               Lec ditto, showing a sinuation ef a posterior xving in young stage.
0xytoTna? sp......•.•...............,.................................P. 250

        Fig. 2e. Gypsum cast of the external mould of a left valve (Reg. no. JM.'I0268)Å~l,
               Loc. east of Kiehisaka pa$s (iNf. i2tl•).
" Ostrea" sp.".."."."."H....".."...."._"."".."...."."".P. 250
        Fig. 21. Interna! mould of a right valve (lleg. no. Jrvf. 10242) Å~15, Loc. Kongoin
               (N. 102).
            (Erratum: Åíor `Å~ 2' in the plate read `Å~ 1.5.')

     Notes en Pi. XIII--XVI: Arrows indiieate apparrent directiens ef depressien er compres-
        sion by secondary deformatioi}.
     A}l specimefis here itlttstrated aye kept in the Geelogica! and rvllneralogiea! Institute of

        University of Kyote. ,
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Plate XIV



Explanation of Plate XIV

" Ostrea" sp."."".."_.......H.....".".H...,..........._._....P. 2,")0

        Fig. 1. Gypsum east of the internal mouldi'of a xight valve (Re.cr. no. JM. i024•3) xl.

                Loe. KongQin (N. I02)'
        Fig. 2. Cypsum easl of the 6xternal meuld of a'left valve (Re.cr. no. 3M. '10245) xl,

                reeonslructed from {he internal mould. I.oe. ditto, showing marginal plication$.
l]tlicattt,la. }tekiensis ATAKAzAsvA, llesv species•.........•.......P. 251

        Fi.ff. 3. Gyps"m cast of the external moul{l oÅí a left valve; paratype (Reg. no. JM.
                I0250a) Å~], Loc. Menol)e (N. 601.).
        Fi.rr. 4. Gypsum cast of the internal motild of a right valve; paratype (Reg. No. JM.
                I0250b) xl, Loe. ditto.
        Fig. 5. Internal mould of a ]eft valve; holotype (Reg. no. 3M. I0246a> Å~2, ;,oc.
                Heki (N. 701).
        Fig. 6. Internal meuid of a left valve;paratype (Reg. ne. jM. ].0247) x2, !nc. ditte.
        I7ig. 7a. Clay cast ef the external mould ef a left va}ve; paratype {Reg. no. ]M.
                10248) Å~2, Loc` ditto.

        1?ig. 7b. A part of the external moidd of the $ame specimep, x3, $hewlRg semi-
                tubiform spines.
Pinna sp. cf. Pinna aff. Iima B6mf, Reecl.••..........•,....P. 252

        Fig. 8. FJxternat mbuld of a right valye (Re.o. no. JM.]e272) x%, l.oc. Heki (N.704).
        Fig. 9. Sketc}i of the interier of the umbonal part retouched from the internal moul{I

                of a lefL? valve <fteg. no. JM. 30306) Å~l, Lee. ditto.
        Fig. IO. External cast ef a }eft valve <Re.tr. Ne. J'M.]0269} xl, l.ee. Miuehi (N.4•l2).

     Notes: Same in the Plate XIIL
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PIate XV



Explanation of ]Plate x•v

Neosc}tlzod.us sewt.icosta.ttt•s INIAKAzAwA, new. specie$ .•.......P. 252

        Fi.ff. L CIay cast of the extemaal mould of a left valve; }ao}otype (Reg. no. JM. I.0289>

                Å~2, Loc. TsiTishlmitsumatsu (N. 222).

        Fi.ff. 2. Intemat mould of a z-igkt va]ve; paratype <Reg. no. JM.]0291a) Å~2, Loc.

                (litto. tt        Fig. 3. Clay cast of the external moidcl Åíf a vight valve; paratype (Reg. no. .IM.

                ]02911)) Å~2, I.oe. ditto. '                 '                    '                     '                             '                               '
        Fig. 4,. I)orsal vlesv of t}ie internal mould of a rigkt valve; paraL>'pe (Reg. ne. JM.

                il.0292) Å~2, Lee. clitto.

        Fig. 5. Doysal view of the inteztnal moulcl of a legt va!ve; paratype (Reg. no.'JM.-
                I0290) x2, Loc. ditto., um].)onal part being renaoved to sliow a hinge.
Afinetrigonia hegiensis (SAigKi)...............••.••.•.....•..••••••P. 253

        Fig. 6. External raoutds of $everal indlvid-als (Reg. no. ]M.I0302) Å~1, Loc. Kongoin
                (N. 103), showing a rnarked defovmatlon, a: " Trigonia" he.c;ensts type, l),

                c: "T." ye}tarai type.
        Fi.rr.. 7. Cypstim cast of a right vaive (Reg. no. JM. 10299) Å~1, Kongoin (N. I02),
                s}iowing xadiial ribs developecl en the nearly whole surfaee of t}]e fiank.
        Fig. 8. Gypsum east 6f a left valve retaining a ]iearly actual s}iape (Re.cr. no. JM.

                .3.0296a) xl., i.ee. ffeki <N. 704).

        }I'ig. 9. Ciay east of t}ie external mould og a left valve (Reg. no. JM. .]D296h) Å~],
                Inc. ditto, showing a posterior trea and a external ligament-are.a (l).
        Flg. IO. Cltty east of the internal moul(l of the sttme specimen. Å~l.
Pai.aeoneilo sp. .............,......................._............... P. 254+

        II'ig. i]. Internal mould of a rig}it valve (Reg. no. JM. 10286) Å~2, Loc. Kichisaka
                <N. I12)
        Fig. I.2. Internal mould oÅí a rig}it valve (Reg. n(). 3M. ].0281) Å~2, I,oe. Nabae (N.
                2e9), umb'onal part l)eing removed.

        Fig. 13. Xnternal moul[l of a right valve (Reg. no. 3M. 10283) Å~2, Loe. Nahae (N.
                208).
iXruculan,a (Dtz(rnyyontra) sp. ••.••.••.••••••••••••••.•••••.•••••••••P. 254

        Fig. !4f. IJpper-dersal view of the internai mould of a ieÅít valve(Reg. no. 3M. 10275)

                Å~2; !.ec. Nabae (N. 21o"-2), showing a hinge, umhonal part l)eing removed.
        Fig. .IS. Clay east of the extern.al mould of a left alve (Reg. ne. .IM. 20277) Å~2,
                ine. Nabae (N. 208).
        I;ig. I6. Clay cast of the external mould of a left 'valye (Reg. no. JM. I0279) Å~2,

                }.oc. Kichisaka (N. I32). ,
Pfirffl'lelodon monoben,sis NAKAzAxvA, new species ...••..•• P. 257

        Fig. I7a. Internal mould of a left va}ve; }io!otype (JM. 103]0) •Å~ 2, Imc. Mano])e (N. 60].).

        Fig. 17h. Oypsum east of the exter}ial moii}d of tke saine specimen, Å~l.

     Notes: Same in the Piate X.IIL
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Plate XVK



Expianation of Plate xvi

Paraelelodcn rnonobensis tXT.sKAzAwJs, new species ......... P,'255
         Fig• 1 Intei-nal moLiid of Ihe hinge-area of a right,valve;. paratype '(Keg. no. JM.

                103I3) Å~].5, Loc. Heki (N. 70].),
         lrig. 2. Seheinatic ftgure of the hinge-area.
         Ii'"itsr. 3. Inte.irnat mould of a riglit valve (RetsT. no. JINtl. Ie31]) xl.5, IJoc. "Eofivbe

                (N. 601). The specimen is partially seperated to show a hinge-area.
Palaeopharu•s rn,ai•xureirsts KoBAyAsi{i aiid IoHiKAwA ...... I'. 256

         Irig. 4•a. Cypsum cast of the externa} mou}d of a right va!ve (Reg. no. jM. 10292)
                 Å~1, I.oc. Shinmlclii (N. 4,04), shewing umbonal sculptures.

        Fig. 4b. Ctay cast of the inlernal mould of the same specimep, xl.
         Fists. 5,6. Clay casts of the inler!ial moulds of right va}ves. 6: (Beg. no. 3M. ].0270b),

                Miuchi (N. 4il4f). 7: (Reg. no. JM. 10294), Loc. ditto.

        I?ig$. 8a, b. Schematic illustratSolls of hiB.rretem'ea. ]p: posterior l;.ctament-area, ]a:

                anterior ligament-area, cs : cardinal socket, et: cardinal tooth, ps: erenulated

                pseudoeardinal area, as : anterier pseudecardinal soeket, at: anterior pseude-
                cardinal tootl], ad: anterior adductor-sc.ar, pa: vedal retraetor-scar.
Palaeopivartts maixwrert.sis KoB. & Icii. iiew subsvecies?••....P. 257

        lrig.. 7a. Intcrnal moultl of a r.ight valve (Reg. ne. JM. ].03{}e) xl. Loc. Kongoin
               (N. ].opp).

        l"ihy. 71). Cyvsttm aasi/ of the external inould of the same speeimeB, Å~2.

        I!'ig. 7c. C.rlay caste.C' the ir}ternal mouldof the same speein]en, Å~], showing a }iinge.
Palaeopltarus paitcicostatu•s "lsKAzAwA, new species ...••. I). 258

        jlig. j.laj (]ypsimi crast og the int'erntkl niou]a of bivalved $pechnen; holotypc (Reg.

                no: JM. I03el) Å~l, Loc. Shinmiehi (N. 405).
        I?ig. Ilb. Gypstim cast of the exteri}al moiild of the same, Å~l.
Car{linia triadica KoBAyAsm and IciiiKAwA......•...........l'. 258

        l?ig. 9. Clay cast of t}ie extertial meuld ef a rEght valve (Reg. no. JM. I0304•) Å~l,
                Loc. Kongoin (N. Ie2).
Cctrclirbia ef. ntisatvensis }<oBAyAsm. and IamxA"rA.........P. 259

        I"ig. ZO. Internai mould of a riglit valve (Reg. yie. JM. Ze3e8) Å~2, Lec. ditto.

     Note$: Same in t?te ?late L)<III.
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