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    Relatively little is 1<nown re.crarcling the Tertiary invertebrate fauna of

Ch6sen (Korea), aside from Prof. Yokoyann,'s paper') on some fossil

shells of the IPIiocene age froin the Isiand of Saishfi (9uelpart). IRecently

Mr. I. Tateiwa, .creoiogist of the Geolo.q:icai Survey of Ch6sen sent me

sonae fossil shells of an older age for examination, which he had obtained

from the Tertiary rocl<s ii'i` tlie environs of 17N(eisen, NTorth I<anky6-dt6. Some

other materials had also been collected by Prof. T. Ogawa and Mr. T.

It6 from the sicme places. '
    ]Stitsr. Tateiwa2) divided the Tertiary rocks of tiliis disti'ict on lithologic

and paieobotanic eviclences into tx/ro groups, the lower Ryfid6 and the

upper lrVIeisen. The Ryfic16 gToup is found to consist of shales, saitdstones

and coals, aiid contai.ns a rich fiora oÅí the so-called "Arctic Miocene".

[L"he ])VIeisen .qroup is subclivided into tl[tree members, the ioxxrer IEIeirokud6,

the middle I<anchinc16 and the upper Manl<od6.

    z) Jotir. Coll. .glc. Imp. Univ. Tokyo, rg23, Vol. 44, Art. 7.

    2) Geological Atlas of Ch6sen, A'o. 4, !g2s.
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    The I-Ieirokud6 Åíomiation comprises conglomerates, sandstoites and

sancly shales. The fossil rvIoli"scs are not rich in this fomaation. The

foilowing species are determined by me.

             .iPola7nzhies rCef'i'llziblea? lea7ipol.'ztewzszic n. sp.

             Balz'lla,nke Talezlroraz' n. sp.

            AalzZla7'Jlv Yamafzarz2' n. sp.

             Polibzzbes rEitsPi'ra7 mei3ensils n. sp,

            Acz'la s2.ihazz'mbz'lik n. sp.

            Arca rA7zaalam? dazZo/ezidoe?zsds n. sp.

             A7'ca (Anaalam7 abniiZa n. sp.

            Pliacoi'des cf. saxo7'ztm Lamarck

             C,ycinza rCj,clg;noTbiS7 lztnzslala n.sp.

Owing to the bad state of pxeservation, the followlng forms are not

deteianiined specifically : Rotiamibles sp., R. ibnella sp., Zeala sp., Oslrea sp.,

.l?eclen sp., 2Verelf'iLv sp., Cardd)tm sp., and Te'lli;na sp.

    Tlae I<anchincl6 forniation is a thick becl oÅí shale with occasional

calcareous nodules, ancl contains leaves, casts of shells and fiishes. But

owing to tlie p(or conclition of the fossits ancl tlie frequent deformation

of the casts by shearing, the gTeater half of the species are hardly to be

determined. Only few Qf the well characterizecl bivalves are here listecl

            /)llaTiZJ flol n. sp.

             Clzibne Talei'"`e,a,z' n. sp.

            ./1=lacovia sp.

            flOa cmssa Grewingk ?

             J-oldiiz la,ztdabz'lils Yol<oyama

             Caidzleine sp.

             Tlayaszina aff. bilsecla Conracl

    The ]iNtlankocl6 formation comTi]rises con.,cr,lomerates, sandstones and

coals, associated with fiows of basalt. Prof. Og'awa obtained the following

Species ft'oni tlie lowest hoirizon oÅí this formatien :

            217tca r/1•ieada7'atY 0.craTem' n.sp.

             1)kacoi'des cf. acztliinzeal7ts Conract

            l)iZarilv f/oi n. sp.
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             -Ifacbma b"nazti:izala Deshayes

             .Pa7goPe sp.

     A•fr. Tateiwa sent ine the following i7X•Iolluscs which he obtaiRecl in ac

 ferru.crinous coars{"; sanclstone of Kinsh6d6, an upper horizon.

             Genoltz cr7Ploco7zoldes n. sp.

             .l?oinziices kVe"uenZa? colitn.".•ae n. sp.

             Glybzimenb cilssliztensib n. sp.

             A7'ca rA•naalaraY 0.craT"ai n. sp.

             Reclen rC7iZa7mys7 7izezlre7xsds n. sp.

             Diplodonla fev'ltt.cri>iala n, sp.

             Clgibne Taafei'zvaz' n. sp.

     ]ts"Ir. Tateix?va states the age of tilie iMeisen g.roup to be t!ie Oligocene,

.ancl he correlates it to the Ch6ki group of South Chasen. To my .qTeat

 regret, tlae total number of the shells ls too small to admit of any valuable

•-
correlation being i?3ade. Btit my opinion cloes not much ctiffer froin his

 anci I thinl< the fauna of the ptIeisen .Qriroup as a whole will not be

.youtiger than the ILower A'Iiocene.

     Exactly speal<ing, there exists an obvious difference in age between

 the Heirol<uc16 forniation and the othe/ two formations,-the I<anchind6

.and tlie ]N,ianl<od6. The stucly of the fauna of the IÅÄIeirokud6 is rather

 in favour of their Upper Eocene origin. Among the Gastropoda, Balz'A

 lantz Yama7iari?.; a new species, shows certkaiR resemblances to B. calciL

l'raPoi'des <I.amarcl<) on the one hancl, and B. clandesli:na (Deshayes) on

the other hand, both from the I.utetian and the Bartonian, but it exhibits

some features different from the typical species of the Recent. B. Tatiekorai;

a new cr..pecies, also inclicates a characteristic echinated ornan3ent of a veiry

old type of this .crenu.g.. .tl]lliacoides cf. saxor2tm represented in the collection

-differs littie from tlie original form oÅí .Deg.hyes; it ran.cres in IE.urope froni the

Lutetian to the Bartonian. The concentr'ic scuipture of the l<orean form

rather resembles that of -P. Iiosdevzace72si3 (Deshayc"s), a T..utetian species.

Arca dailolezidoensds, a new species, presents affnities xvith .ai7'ca niSovnL

fnsib Newton of the Upper IEocene of ]><Tigeriic . x`/lciZa s2tbuii'rabiZils n. sp.

,ancl C>tcli:iia leinzilala n. sp. are apparentiy very close to some living" species
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of the .crenera, especially in scu!pture and in outline, but as far as observed,.

can not be connected with tiiena, since the formers have radical differences..

Poli;iiiices meikensi:y, a new species, is more nearly related to sonae EztsPi;iia

of the Olig"oce'ne in California than to the living species of the same'

sub.crenus in Japanese waters. It is remarkable that the Molluscs of the

IJIelrokud6 i.re quite different from those of, the [Eocene of India ancl Java.

    The rocl<s of the I<. anchincl6 fcrmation probably belon.o' to the Oli-••

g'ocene. The fossits have somethirsg in coinnaon with those of t!ie Asagai

sanclstone of the J6ban coal-field, North Japan. Prof. Yokoyam.fti) cleems

the geologicai age of tiie Asagai as well as the underlying Ixvaki .crroup•

which contains characteristic leaves of tlie so-•called " Arctic ]Ntliocene " as

A4iocene. I think the Asa...o"ai is the equivalent of the Astoria and San-

I.orenzo Oligocene on the west coast of INTorth America. The niaterj,als-

of. the I<anchind6 comprise l9'roldilr la,2iddibiZilr 5•lols:oyama, one of tlie com-

moRest forms of the Asagai.

    [E"he fossil$ of tlie Aifanl<ocl6 forination comprise some elenicnts closely

allied to those of the ]Y'Iiocene ancl Oligocene of tlae west coast of IixTorth

Anae.rica. On tlie other hand, it is quite clifilerent faunisticall>r from the

Ailiocene of Java and other southern islands. I'Iost probably the age of''

tlie a]X!IiankoclS is not youngeir tlitaiiL the JLower 2TXfliocene.

                Description of the New Species

Genota cryptoconoldes n. sp. Plate XII, fig. i.

    ffolol.i,Pe.-In Geol. Surv,., Ch6sen, no. Lxxvm.

    Shell biconical, Åíairly stroltg, spirally lirate. Spire cortical "rjth a.

sharp apex, a little shorter than the aperture. I)rotoconch minute, conical,.

of 2 siLiootlL convex wlitorls, the nuclevis obtuse, slig.'1iLtly iateral. N?YTI:Lorls

7,; broad, short, regularly increasititg, w,itli a s!oping concave slitoulcler,,

lighdy convex• below tlie blun.t angle; tiie last larg-e, soniewhat tumid,,

scarcely contractecl toward tlie base, graclually proclucecl into a iar.o"e conical

snout. Sculpture consis`Ling of many subequaZ spirai cords; tliere is a

    i) .Molluscan reniains Åíiorn the lo"Ter part of the J(i-Ban Coal-field, Jour. Coll. Sc. ]mp..

Univ. 'I'o!<yo, ig24, Vol. 45, Avt• 3, 1)• 9•
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smaller thread or two in each iRterspace of tliF.". corcls on the later whorls.

The round ang'le of the shoulclsr which is a little lower than the midclle

of the whorl is obscurely tuberclecl, tlae tubercles are about 2s on tlie

penultimate whorl an[l are- nearly obsolete on the !ast. The spirals are

.strongc,r and spac.ecl xvicler on the base. I[ncreniantal lines fine, hair-like,

flexuous. Suture cleep. tNperture long ancl narrow, afigled abo'v'•e, n.arrowed

below to a .broacl, open, s!ightly recurvecl ccinal. Outer lip brol<en, but

•evidentiy rounclly sinuated above. Inner lip tiain, hollowecl into the substance

•of tlie sliell, narrowed anteriorly, spreacling a short clistance beyond tlie

.arcuate parietal wall ; col-tunella vertical, slightly excavateci, "vistecl, with

.a round eclge opposite the fasciole. ILIei.o'ht, Ll3mni.; clianieter, igmm.

     0ccitr7'eitce.-I<insh6c16 (liNIanls-'od6 formation).

     This splendid shell., of which there is only one partly brokefi specimen,

'forms an intermecliate typb of C)'.;,Plocoii2ts ancl Ge•nola. Xt rather resembles

 Cr.vjbloconzts caloL2t51zonts <Desha}res) of the I.utetian in its general outline

.and sculptures. The t>rp-ical C'r.i'L261ocon2is, liowever, is a snaaller shell

•without shoulder. The tubttrcula`tio:i on the angle exhibits a character oÅí

•Ge7zola.

Batillaria Tateiwai n. sp. IPIate XII, fig's. .s, 6.

     Col.i,g5e.-In Geol. Surv., Cli6sen ancl in Geol. Inst., Ky6to Imp.

       Univ.

     Shell nioderately small, turretecl, spirally spinosely tizreadecl. Spire

•e]evatecl anci narrowly conical, about three times the height of the aperture;

apical angle about 280. NVho.rls about i2, regularly increasing, bian.qzilate ;

'base flatly concave. Protocorch missi,nt,T. in all specinaens at hanck Two•

•to three apical 'xvhorls are smootli and nic[lerately convex ; tilie succeedin.o,,'

xvhorls are ornamented xvitli 3 equally sp:acecl tlireads of equal str'eng'th

and io to i3 cliscontinuous axial ribj' niaking' a se.ries of tubercies in

•crossing tlie spirals; the uppermost threacl on the upper angle grows

•subsequently into a l<eel with prominent rouncl tubercles on later whorls ;

tlie meclian tlireacl does not clevelop at ali ; tlie tfireacls on the lower ang'!e

iis of intermecliate strengtli between the othL"rs, it has a slig,.'htly ..cr. ranuicated
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appea,',',ance' on t'he penultiniate whorl. At first, the axials are strenger'

tiian the spirals, then catagenesis of the Å}iormer and ana..e"enesis of tlie

latTter tal"ing place, a reticulattefJl sculpt•ure is 2!ttalned o.n the fiiith to the

sixth xvhoris. I?inaliy, tlie axials become alinost obsolete oi•i tlie later

whorls exce'pt foy the tubei'cles which often clevelop into short spines.

The whole suriace is covered by v'ery fine re.oiLdar spiral striations and

irres,ular, fiexuous incremental lines. Aperture rhombic ; outc•r lip broken

in all specimens at lzLand; columeHa straight, concax,e aboxre, nair]rox/re(i{'

below; inner lip niarl<eclly limited, sDt reaclin/g a. short clistance above the-

coluinella, Canal short, st:ra' if.rht, truncatecl anteriorly. 'SRture cleeply

impressed, margJinecl above by a tlireacl. .Periphery roimd, bicarinat'e;/

the upper l<eel contitiuing to the niar.crinal threacl of the siiture. Base'

niarl<ecl bs/r fiexuo.xis increni.LtsiiLta! lkrtes. ]IEIIei,cr.1it, ig.8nini.; clianieter, 7.8nini.

     0ccurre•izce.-INTanselizi <I-[[eiro'h'.uc16 foymation>.

    This species bein.o' not li1<e the n]odern form.g of Bafi'llarilr has

flattisli base and spinose sculptures. In gene]ral l.eatures a, Tid i,n the detaileift

ornamentation, it is rather allied to some Eocene species of Europe.

Apparently, B. Sozeverb.i,i' IDeshayes, a Bartonian species, differs little from

the present species.

Batlllaria YarnaRarig n. $p. I.Plate X:II, fis); 4.

    Ifolo4i,Pe.--An ex• ample from ]'ai'iseki, in Geol. Surv•., Ch6si)n.

    Shell turretecl, prominently tuberclecl. Spire high, i'tarrowly conical,.

a,boxtt threLf: tinies tiie hei,(.rlit of tlie aperture ; api.cal angle less than 2o.e

X/NTILorls more tha.n g (embryonal whorj.s missing'), restiilarlY i"creasing',

subcentrally an.crulate ai-icl projecting. Sculpture consisting" of 8 to g-

obscure acxiai plicae whiclz rise to prominent tuberofes on the an.crle, and

many subequal fine spiral tiireacls, the interspaces microscopically str-iated.

Suture deePly itnpressed, marginate above. Periphery rotmded, with twc

spiral riclges. Base convex, archecl arouncl the neck. Increniental lines

strcnglSr flexuous, sinuatecl bacl<warci. . Aperture roundly pyrifonn ; coluniella

straig'ht, slig"htly recurved, obliquely trtmcatecl beiow. Imleig'ht of 8 whorls,.

26,7mm.; true height, about 28inm.; dianaeter, ii iiam.
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     0ccitr7'ev7ce.-Nanselsci ic nd Daitokud6 <I-Ieirokud6 forination).

     There are only few specimens to illtistt`ate this species and tlaese

 unfortunately have in3perfect terminations xvith consequentiy fractrired

 apert.Eires. Sonie tuberclecl varieties of BaliZlat"z2i 77iztlk)tforf7zi3 (Lischke),

 a rttcent species of Japan, is easily distinguishee from the present species

 in having flacttened whorls with Iess prominently ctiberclecl axia! plicae

 ancl a shorter coluniella. -B. Yaviana7?Z is not related to a!3y other living

 form, while it is naore closely allieCl to soTne Eocene species of Eu,rope.

B. clmiaresli>ia (Deshayes) possesses prominerit tubei:cles or short spines

on the anstle at'the upper thircl of the whorl arid naany spiral threads.

b'. i-a.vza7?a'rlZ is a less elevatecl shell with obscure spirals. .B. calci'--

e' 7'oiboides (Lamarck) is also one of the closely allied forms of the I<orean

species, but it cliffers Å}rom tlie latter in having more promineRt tubercles,

gt'.anuled peripheral carinae ancl obsolete spirals. '

Potamides (Cerithidea> kanpokuen$is n. sp. Plate XII, figs. 2, 3.

     Col.•yPe.-In Geol, SHrv., Ch6sen and in Geol. Inst., Ky6to Imp. Univ.

    Shell moderately large, turreted, rathe.r solid, costate and spiraily

gt'ooved. Spire elevatecl, coRical, about three times the height of the

aperture; outliiie straight. Protoconch missing in all specimei?s at hand.

"Thorls about i4, re.cr-.ularly increasing, flattened; base fiatly concave,

excavatecl around the neck; periphery round. Suture canaliculate, deep,

marginecl. Sculpture consistin.o.' of distant, round, broEcl, low but distinct

axial ribs, i2 to i4 on the penultimate whorl, stiboblique atid slightly

ft,rcuate, stopped at the periphery of the body-whori by a s-i iral .qi'oove

tal<in.,o,,' it/g origin at tlie suture ; crossecl by 3 spiral g:t'ooves, of wliich the

uppermost one is the deepest; base with 6 equiCiistant clistiRct spiral cords

and Nvell--niarl<ed girowtli-lines. Aperture obiiqtie, ovate ; outer lip fractured,

but was apparentiy siiarp and convex. Columella vertical, nearly straight.

Inner lip spreading oxTer a short distance of the colunaella, extendin.cr over

the parietai wall, sharply markecl off. Height, 3smm.; diameter, ismm.;

apical angle, 2sO.

   ' 0cc2trTrefice.-NTansel<i <IE[eirokuc16 forn3ation>
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Polinices <Neverita) coticazae n. sp. Piate XII, fi.cr. 8.

    Ifolol],Pe.-•A spechnen from Kinsh6c16, in Geoi. Surv., Ch6sen, iio.

       LXXV.
             ts
    Shell depresgeelly globose, of moderate size, Åíairly solid, snaooth except

for oblique incremental liRes. Spire slightiy eievatecil, outline convex, a

little higher than the half of the aperture. XVhorls 61r, fiatly convex, the last

large in proportioR, base ttmaid. Sutvire appressed acnd inconsptcuous.

ApertLire oblique, semilunulate, roundeCt beloxv ; outer lip sin?ple ; inner lip

nearly strai.crht, heavily callous; callus fi11ing.' the posterior aiig'le oÅ}' the

apertLue and spreacl out a short way on the bocly-whorl, umbilical callus

transversely grooved in the middle. Umbilicus wicle, pervious, clncnneied

aRterioriy, scarcely soiirally striated, half encroachecl on by tlie callus.

I-Ieight, 27n3m.; diameter, 26mm.; major diameter of aperture, 23mni.

     Occzt7'rence.--I<. insh6j6 (Manl<oct6 formation). ,
    ALt first sight, this species appears to be .P. drdyma Bolten wliich

rang'es from the AGiocene to the Recent, but that species has a more

depressed sh3il seulpttrred by faint spirai striae and a very wicle, barely

spircally striated umbilicus sometimes with two or three ridges within. The

moderately raisecl spire and the narrower aiid channeled umbilicus charac-

terizing the present species.

    The holotype is a fully grown individual and is far smaller than the

adult of .R. tlilalyma. The shell exlhibitis afifinities with .P. recle•t:ihmia I)efkLhayes

and its ancestral mutations from the Oligocene, the NTeogene and tlie

Recent of California.

Polinices (Eu$pira) rneisensis n.sp. IPiate XII, fig. 7.

    2rLilolol;JtLPe.-In Geol. SLirv., Ch6seii, no. xr.v.

    Shell ineclium in size, thick, g"lobose, umbilicated ; surface sculpttn-ed

by fiRe c!ose-set subequal oblique incremental lines. Splre somewlaat ele-

vated, but less than half the height of the i,perture, bltmtly scalar. Pro-

toconch depressed, oÅí 2 smooth flatly convex whorl.q- ; nucleus compara-

tively large with rotmd tlp. NVhorls s:,-, convex, somewhat depressed just
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below the suture, tlie last very lar.cre, flattened; base rounded. Suture

deepiy lmpressed, siightly channelecl on early wliorls. Ape]ture oblique,

semilunular, rotmdecl anteriorly, the posterior corner pointed, fillecl witli

tliicl< callus. Outer lip simple, sharp but strong ; inner lip nearly straight,

but slightly concave in its whole length, moclerately callous, forming a

very thicl< calius on the parietal wall. tU'mbilicus opening, moclerate and

elongate; callus pacl rudlimental. I-l[eiglit, 24mzn.; cliameter, 2imm,; intftjor

ctiameter of aperture, I7nlm. -

     0cczif're-nce.-Daitol<ud6 (I-Ieirol<ucl6 fornaation)

    Unfortunately this species is representecl by only one specinien which

has a oa11us quite similar to Polibewicgs (EzisPilea) Pi7a ?ilsbry, a living

species in the waters of I-Iokkaid6 (Yezo). But it differs froin the latter

species in having a iess elevated but scalar spire, obtusely shoulclerecl

x?grhorls and a gattened bocky-whorl. P. Palli't?la Brocierip et Sowerby has

a smaller umbilicus and rouncl whorls. fXnGong fossil .forms, the new

species exhibits tlae closest ailinity with P. "uiicloi'iiz•na Ciark et Arnolcl

f.rom the Oligocene cleposks of Vancouver Island, especially in size, contour,

ancl in tlie umbilical characters. Tlie Canaclian shell, however, has strongly

appressed suture and less scalar spire.

Acila submirabilis n. sp. Plate XII, fig.g.

    ffololyLPe.--In Geol. Inst., I<y6to Xnap. U'niv., collectecl by "1illr. TateiwiL .

    Sheil subovate, inequilateral, moclerately convex, posterior side very

short and ol)liquely subtruncated. Beal<s sniall acljacent, dlirectecl backwarcls,

situatecl at about tlie posterior fifth. Anterior dorsal naarg.in .creritly slopin..o',

ligluly convex; posterior dorsal mar.ctin a liule long'er than the haif of the

anterior, steeply sloping, nearly straig'ht ; apical angle about uoO or inoire ;

anterior end narrowiy rounded; posterior encl angulate; ventral margin

regularly arched, slightfy sinuatecl near the posterior end. ILunule obsolete,

eLgcutcheon very small, seinicircular, circi]mscribed by a gToove, broacler

than iong, situatecl on the inipressed cordate surÅíace wbich is boundecl by

rounded ridges rutming Åírom the beaks to the posterior end. Sculpture

li1<e that of AciZa 7nz'rabiZik, consisting of divaricatin.cr oblique threacis; tl?e
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line of niain clivcaricaticn is a 1.itdtv-' poster!or to {h'e iniddte, and one more

runs near the posterior riclg'e. '[['he intL`'t'spaces of the threads are finely

imbricatecl by incremental line's. Anterior teeth i6 to i8, highest at the

iniclclle, tlie series occupyins.')' tlie half of the leiigth of tlie ariterior clorsal

naarLgin; posterior teeth g to io, inuch sinaller tha•n the ar[terior. I..ength,

23nini.; height, ii.snini,

     0ccur/ 'e'nce.-NTanselr-i (Il .eirokuc16 forjnation>.

    This species reseinbles /lcila mi7'abili3 Aclams et ?xeeve, a species

very common iri the Neogene and the Recent of Japan. Apparently, it

is clistinguishecl froni the latter in having a well-hctefinecl line of divavication

of threretds near the posterior rldge which runs from the beaks to the

posterior end. The most inipormt nt clifferences between then3, hoxvever, are

confinecl chiefiy to their iunules ancl escutclieoBs. Tlie iunulÅë of xt/la7a

fnz'"r'abi.Zzk ls a very narrowiy• la,nceolatecl, inipressc'd area ci.rcumscribed by

                                                             'a distinct ridge e.xtending froin tlie beak to tlie anterior encl. Aci7a

subi7zl7'abi"lils has no sucl]. "rell-ctefifiecl lunule' , and the oblique th'"eads extenci

to the very margin of tlia clorsal siope. The post,erior area boLmcled by

the riclges is usually assignecl to the escutcheon, but the true escutcheon

ls a very $naail corclate or semicircular area circumscribed by ipore or less

impressecl g'rooves. In /I, .fni>zabilkk, there is one niore riclg'e insicle the

posterior area ancl otitsicle t'he escutcheon, appea•rin.o..' ag a pouting, ancl

circuiMscribing tlae seconcl area into "rhich the threacis never extencl. In

A. sztbnizb'abiZpb, the posterior area is concave without poutinp.' in tlie niicldle

ancl the tlire.a'ds extencl to the nia2-gin.

    Aclla .crellp,sbzir.o'evisds PtLeagan, an Olig-ocene species of CaliÅíornia, is

closely ailied to the present species in liaving a distinct sitaus wliich extends

froni tlie beak to the vetitral eclge and a little anterior to the posterior

end. iBttt the Aiinerican species differs from tlie present species, being

niuch niore alx'in to A. mi;rabi'lils.

Arca (Anadara> abdiga n. sp. Plate XII, fig.H.

    -Zl/oloIJyfSe.-IR Geol. Surv., Ch6sen, no. xxxm. •
    Sheil meditun in size, oblong, thicl<, 2nflatecl, lnequilateral, ri.crht valve
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niissing in fll specimens a'i hancl. I.Be'al•:s at the.nterior thircl of the hinge

inargiti, prominent, much inrolled. Anterior encl rounclecl, shoi'tly and

obliquely truncate above, regularly arcuate below passiiag .qrLaclualiy into

the broadly roundecl ventral marg'in whicli is straightenecl behin[1 ; posterior

end producecl, twice as long- as the anterior, narrowly rounrlecl; posterior

slope nea.rly straigrht., about twice as loRg as the aaterior. AirtF.".•ro-dors'al

angle ab[)ut i2o"; p•i)stero-Ciorsal iaioO. Seulpture coiisi•sting' of 2g to s2

squarish grattulate subequal raclial. ribs, each x/rith a sh]• 11ow mt'diat-i .eq"oove ;

interspaces even, squarish, a litilc narro"rer than the ribs; concentric

sculpture of regularly spacecl litaes, xvhicla on the ribs appear .ns prorninent

oblong granules. Cardinal area narrow; hing-Åë strais.ht xvith nunierous

fine teeth. Inner margiii s'L'rongly crenaee ; surface striatecl along the inner

sicte of the pallial line. I.engtli, 3gmm.; heisvht, 3o.,sniin.; thicl•x'nesf' of the

left valve, i4nini.; hing'e niErgin, 27nini.

     0ccztrrence.--NNanselL:i <Iteirol•:ucl6 fornnL tion'>.

    This species somewhat reso• mbles x'1. s2ibcrgfiala 1.ischkTe, a .1[?xecent

slx"Lcies of Japan, It cliffers, however, froni the latser in having tlie gently

arcuating antero-ventrai niargin ancl the less protlucecl a-ncl leJ,s oblique

posterior end which is narrowly roundetl. The ribs of xl. subcrenala

aire rozmcl-toppecl xvhile those of the present spec.ies are o'.Fter] obscurely

                              'dichotomous.

Arca (Anadara> daltokudoen$l$ n. ftp. Plate XII, figs. io,i4,is.

     Colyibe.-I[n GTeol. Surv., Ch6sen, and iR Geol. Inst., I<Ly6to Imp.

       Univ.

    Shell rather sniall, somewhat squarely oval, elevated ancl v•enti'icosst".

tt3eaks pron3inent, disttftnt, ctu'ved a litrle forwarcl, at tlie anter,ior thir(l of

the shell, 1<eelecl posterio,rly. Anterior end short, regularly rounded;

posterlor encl sharply round• ec"t; posterior inarg'iil oblique, straight; ventral

margin arcuate;postero-dorsal angle about i2se, that of antero-dorsal a

litrle smaller. Sculpture coiasist•in.cr oÅí 2S narrow, granulatLmfil, equal, rarllial

ribs; the interspaces much wider than the ribs, excavate, wrinklecl xvith

increniental lines. AiL'ea lanceolate, distantly chevronecl, rectilinear, with
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ntmierous small teeth. Adiargin sharp, crenate. ]Length, 2gmm,; height,

23mm.; diameter, 2imin.

    0cczsrrence.-Daitokud6 (Iffeirokucl6 formation).

    The few left valves repiresenting' this species are somewhat irelated to

Af'ca ?2igeeTlensds NTewton, an African [Eocene species, in its squarish

contour, and the general cletails of the sculptures. The J<.orean species

lias, however, a few chevrons on its rather broacler area. The subgenus

x`/!nacltf'a is distin.e."uishecl from iS'cdiPkav'ca chie'fiy on account of the

possession of equi-sized valves. But the]fe is an eviclent tenclency to become

inequivalvecl iti the ar.ltilts of x`/27i(xtzla7'a, ancl many of the young .ghells of

ScaPliarca are reaily equivalves. rl"herefore the distitiction seems to me

to be not important.

    !!rca occlitsa Reeve of existing' seas cliffers in having niore appiroxL--

iniate bealas and ln lacls:ing tke posterior keel. /lf'ca ele.cra7zs Philippi

has broader z-ibs xvith sh,.illower interspaces. //l7'ca sirami>zea Say, a IiN,Iiocene

spe.cies of ])v-Iarylandi, is relatecl to the present species, althoug'1] tlie larter

has not the cleeply excavatecl interspaces of ribs.

Arca (Awadara) Ogawai n. sp. Plate ]XII, fig.i6.

     I-7oloti.itPe.-An example from I<anchinci6, preseirvecl iR Geol. Inst.,

       Ky6to Imp. Univ.

     Sheli somewliat variable, long'er than hig'h, trigonal to subovate. IBeal<s

small, rather hig,h, incurved, anCl anterior to the midclle. Dorsal margins

lightiy convex, sloping, the posterior twice as long' as the anterior. Atnterior

end broaclly ancl regularly rounclecl, obtusely anglecl wjth the clorsal niargin,

and passing .oi'aclually into the loiag, .crently arcuating ventral mar.crin;

posterior encl produced, narrowly rounded. Scuipture consisting of 3o to

 3i equal fiat radial ribs, ecftch meclially sulcated, supplemented usuaily near

tlie ventrai marg'iit by a finer gToove on either sicle of the niedian one;

iRterspaces subequai to the ribs ; the whole surÅíace crossed by fine concentric

 tlrreads which are !ess inconspicuous in tlie interspaces. Area rather wide,

lozenge-shaped, with many deeply incisecl chevrons and transverse striae.

 Hinge-line straight, with nunierous vertical teeth. iNIargin crenate.
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Len.qtli, 47mrn.; hei.crhr, 34mm,; diameter 2gmm. (hoiotype)

Len.crtih, 4imnR,; lieig-ht, 34min.; (a paratype, right valve)

Length, 48mm.; height, 37mm. (anotlier paratype, left vaive)

    0ccztrrence.-Kanchind6 and Kinsh6d6 (Mankod6 formation)

    The ribs are variable in this species. Some specimens have ribs a

littie broader than their interspaces, while some other examii)les .q.hoxv rnuch

narrower ribs with inconspicuous mediaR grooves. Such alt A7'ca which

has medially .qrooved ribs is not l<nown to exist in Japa, nese waters. Some

[Piiocene species of Arca which came froni G6roku near Senclai and Omnaa

near Kanazawa have clistinctly dichotomous ribs. Recently Prof. Yol<oyama

described A7'ca amZcztZa,i)a new species from the Pliocene of Shinano,

whose ribs are almost invariably split into two parts by a meclian longi-

ttidinal .crroove and each of these parts often made again bipartite by a

smaller .Qrooxre. These Piiocene forms are easily disting'ELiished from the

pre$eiat species in tlieir ovate, more inflatecl shells with larger beaks. A.

0bameai erdiibits an affiiiity with CQnrad's A7'ca lnZi)zeala, a ]Xtliooene
                                    especies of the west coast of NTorth Amei'ica. IIIt cliffers from that species

in tliat tiie shelt is niore transversely trigonal ancl the ribs are narroxxTer.

The fi.crures of Area sztbroslra!a Conracl of the Aaiocene of Marylancl haxre

sonie resemblance to the present species.

Glycimeris ci$shuensis n. sp. Plate XIII, figs.2,3.

    .tl-7olo4a,Pe-.-In Geol. Surv., Ch6sen, no. Lxx, a left valve oÅí caik

      aclult,

    Shell at ainitig a iar.o'e size, thick and solid, suborbicular to tr'ansverselsr

oyate, somexvhat longer than hig-h, conv•ex, slightly oblique, inequilateral.

Beal{s promitient, iocatecl a trifie in acTvance of the miclclle, turned inwards,

approximate, but iiot conti.qiLious, roundecl. Anterior eticl broaclly rouncled,

posterior end narrowly rounded, slightly proclucecl xxrith the dorsal mar.qrin

descencling nearly straight; the ba-sal niargin regularly arcuate. Surface

witla many radiating impressecl lines crossecl b>r concent'ric incremental

    I) Tertiary Mollusca from Shinano and Echigo, Jour. ]i'ac, Sc. Imp. URiv, Tokyo, xg2s
Sect. II, VoL l, ?t. r, P. i9.
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lines. The ligamenta1 area long, about four-sevenths of the length oÅí the

shell, rather broad!y trianguiar, equiiateral, fiattened, wltliout chevroned

groove but transversely finely striatecl. Interior faintiy radially striate;

posterior adductor--scar slightly smaller than the anterior, distinctly impressecl,

thickened, anteriorly boundecl by a shaip ridge which beconies weal<er

toward tlie bealis; pallial line well-marl<ed, siniple, but witla nainzite pointed

sinus acljacent to tlie posterior adductor•-scar. Basal niargiR very pyoniinendy

crenate. ]FIinge-plate thicl< ancl larg'e, the lower mar.crin obtusely angrilate

at the niicldle;young shell with abotit i2 oblique teeth on each side;

teeth hooked, decreasing lia size clistally, finely but clistinctly pectinated.

Length, 67nani.; heig'kt, 62mm.; tftickness of left valve, 22mm.

     0ccztf'rence.-[[<insh6d6 (INilanl<od6 forJ:}aatioB>

    I[n the type specknen,, tlie ligamental area getting very large conti'acts

tlie hinge-plate ancl obliterates tlie teeth in tlie niiclclle. The young' shell

of (1;. cilsslizte'7isi3 is move equilaterai and moere transverse.

    In general contour' and appearances this species somewhat resenibles

G. "deslila <[Dunker) (=1}gclzt•nczilits "uesli'l2ts IDunker) which lives in Japanese

wa'ters. 'I["here are, however, some iniportant clifferences. 'I["he hinge-piate

of tlie fossil species is mach larger, longer. ancl tliiclrer, and the teedii are

hool<ecl and peceinate; the shell is more convex; ancl the surface is not

so fine!y st'riated radialiy.

Pe6{ep (ehlarnys) mei$ensis n. sp. Plate XIII, fig•4.

    ttolol;i,Pe.-In Geol. Surv., Ch6sen.

    Shell about 7omm. in height, hig'her than long, subepuivalve and

equilatera1 except for ears, rather thin, conni ressed, radially costate. Beal<s

small, sharply pointed, approi}cimate. Ears very unequal, tlae anterior large,

triang'ular, that of the rig'ht valve with a deep byssal notch; the posterior

about txvo-tlrtrcls the length of tlie anterior, narrowly trians.ular, obliquely

truncA'ted behind. I)iscs right-angrled above xvitfi tlie clorsal mar.crins

desceRdin.cr nearly strai.crht tovsTarcl the regtilarly rounded venti-al n]argin,

the anterior side very slig'htly lon.o'er than the posterior. T.eft valve more

inflated tlialt the rig-1it which lias a long ctenolium consisting of high sharp
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denticles. Sculpture : ariterior ear of left valve with about g tmequal, scaly

radial rlblets, that of the right valve dividecl into the upper area with 4

irregular round eradial riblets, and the lower byssal area with flexuous,•-

lamellated, ho;izontal, incremental lines; posterior ears with 4 to 6 iow

scabrous riblets, which interspaces with a feeble ribiet; these riblets are

obsolete near the upper margin; discs xvith 23 to 27 equal, equidistarit,

fiat-topped, rounclly edgect, dichotonious ril)s; in"cerspaces as wide as or a

little wider than the ribs, usually x?vith a scaly intercalating riblet. Develop--

ment: prodissoconch small, oval, snaootih; smooth ribs appear first, then

the intercalating riblets ; the ribs become clichotomotis after reaching a

height of about 3omm.; in the adult, the ribs are scaly. Incremental liiies

very fine, not niuch imbricated. Interior obscurely radially grooved, ventral

margin strong"ly crenate. I`Iinge with distinct cardinal crur'a ; resilifer ni it

highly trianguiar, deep, with rather sharply raised mar.qins. 1`eight,

68mm.; len.q'th, about 6.snim.; cliameter', 24mm, <holotype). Il'eight, 47mni.;

lengtih, 44mm,; t'hicl<ness of tlie right valve, 8mm. (paratype preserved in

Geol. Inst. Ky6to Imp. Univ.)

     0cczirfe"nce.-K{nsh6di6 (Manle.od6 formation).

Diplodonta ferruginata n.sp. Plate ]Xrll, figs i2,i3.

     ffololj,Pe.-In Geol. Surv., Ch6sen, no. Lxxxii.

     Shell thick, lenticular, very oblique ancl equilateral, rouglily quadran-

gular in outline, valves moderately coravex with marlsced increnienta1 lines.

IBeal<s siightly raised, oblique, sniall, shaiply pointed, approxknate. An-

terior end rouncled, narrower anCl sliorter than the posterior, the front

dorsal margin sloping, short, iaearly straight. Posterior end broadly roLmd-

ecl, subtruncate below, twice as long' as the anLLerior encl; posterior dor-

sal n,iargin hoi7izontal, straight. NJentrai marg'in lon.(•T, runnin.cr a short

way parallel to the posterior dorsal mar.Q'in, passing gradtially ii}to t'he

anterior encl ancl forming a rounded obtuse aligle with tlie posterior end

at the point oÅí hi.o-liest distance from the beak. I{inge-line arcuate, ri,ght

valve with a hi.crh pointed triangular subcblique anterior ancl a rather

strong, longer, obllque, bificl posterior carclinal; left valve witih a small
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bificl anterior and a iamellar posterior cardinal. Llgament iong, external ;'

nymphs well developecl. Adductor-scars weli inipressed, subequal, oblong,.

close to the margin, continuous with the simple pallial line. "gar.q:'!n thin,,

smooth. Height, is•smm.; length, i8mm.; thickness of the right valve,.

5'4mln.

     0cczmre?gce.-Iansh6d6 <Mankod6 formation>.

     This species bears some resemblance to tlte figures of D. z'f'ptadikrla

Cossmann from the Ltitetian of Paris. But the antero-dorsal mar.ojn of

the present species is n-iuch shorter than that of that species. D. Gouldi'

Yol<oyama, a living species oÅí Japan, cliffers in having a thiti orbicular

sheil with long sloping antero-dorsal mar.qifi. D. ferrar.crzbiala is a more

transverse shell with a long horizontal postero-dorsal margin.

Cyclina (Cyclinorbi$) luaulata n section, n. sp. Plate XIII, fig. i.

    1.I-7olols,Pe.-In Geol. Surv., Ch6sen, no. xxxu.

    Shell suborbicular, a little longer tlian ly'gh, inequiiatei'ai, moderately

convex, thick, concentt'icaliy finely ribbecl. Beaks not much raised, a little

convex, actite, approximate, it?clinecl for"rard, locatecT at about the posterior

third. Anterior encl produced, brociclly rounclecl, the dorsal margiR long,

arcuate, slow• ly declivate ; posterior end broacler, more elevated ; re.cruiarly

round ; tlae dorsal niargik high, short", at'cuate : ventrai niarg'in semicircular.

I..unule very small, concealecl beloxKr the beal<s, superficial ; there is defined a

larg'e oval lunule--like area boi'clered by a distitict line. Sculpture consisting

of fiRe deflse, regular concentric riblets, xvhich are sharpenecl and elevat'ed ,it

the extremities. I+l'insfre-plate moclerately broacl, arcuate, with 3 diver.oreRt,

subverticai cardinals, the right posterior bificl. I'osterior dorsftcl mar.Q;in

crenate witliin, tize other part of the interior mar.crin sniooth. Pallial sinus

long, subveytical. [nleight, 4.7mm.; length, 4gmm.; diameter, 27mm.

     0ccztfrence.-NTanseki <I-Ieirokud6 forniation).

    This species exhibits the char.icteristic outline ancl dentition of C),cli>zrg.

But it differs from the genotirpe (C. si)iensils Gmelin) in kavin..cr a large

ltmule-li1<e area borclered by a well-definecl line xxrhich extends froni tlie

beak to a little above the anterior end. Moreover, the beaks are very
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posterior, the sculpttires are firier ancl xxrithout raclials. A ne"r section

Ciiicinzorbt's i's estabiishe:1 here based on the abov•e characterigtics.

Pitaria ltoi n. sp. Plate XIII, fig. 7.

    ColJ,Pe.-•In Geol. Inst., Ky6to Imp. Univ.

    Shell lar.cre, solid, elongate, cordateiy ovate, ventricose. Beaks 1iigh,,

approximate, s"rollen, turnecl inwards ancl forsvarcls, shairply pointed, a

little in front of the anterior quarter of the entlre len.qtl). .A.ntero-clorsal.

margin descending, regularly convex. A. nterior ancl posterior ends equaiiy

evenl)r rcunded ; postero-dorsal mars,in a•bout txvice as long as tlie anterior.

slig}'htly conxrex, slowly descencling ; ventral margin bi-oaclly round, passing

graclually into the two ends. I.unule ovate-corclate, not cleeply in?Iressed,.

clrcunascribecl by a superficial line, equally clivided between the tw-o valves ;

escutcheon ill-clefined. Sculpture consisting of close, rough, irreg'ularly

spacecl, fairly sharp increniental liness and unequal concentric xxraves. Irling"e-•

plate heavy, rather short, arcuate behind the bea-ks; rig,'ht valve with 3

stoiit cardinals, the anterior versr short, tubercular; the middle iarge, sub--

x'ertical; the Dl osterior stM longer and stouter, obliqiie, arcuate; a (leep pit

on a iieavy plate in front of the carclinals; tlie left valve witli 3 simiiar'

carLflinals ancl one tubercular prominent aBterior lateral ; the posterior cardinal

close to the nymph, long' ancl thin. Aclductor-scars not easily accessible.

IPallial line clistant froni tlie niarg'in; sinus ample, scarcely reaching the•

micldle of tlie shell, a ]ittle ascendins,, rounclecl in front. A•largin thick,,

smootl), rather b!unt. Ileight, 44mm.: length, s4mm.; thickness of ieft

valve abotit 28mm. Hei.o.'ht, 4imm.; length, about 48mm.; diameter oÅí'

closed valves, 3ginm. •
    Occit;"rence.--I<anchlncl6 (]X{[anl<oLfl6 ancl l[<lanchind6 formations).

    This species has the $ame g'enera1 outline as P. cla7'clei Dickerson.

from the Olig'ocene of Califoraia, but it is a little more elongate, and a.

iargrer and heavier shell xvith soinewhat different increniental lines.

Chione Tateiwai n. sp. Plate ]7llII, figs. s, 6.

    .tr/Zi?lolp,Pe,-In Geoi. Surv., Ch6sen, no. Lxxxv.
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     Shell transversely ovate, tltick ancl solid, moclerately convex, cancellated.

Beal<s approxiniate, small, not much raised, incurvecl and proso.o,.'yrate, about

-one-thlrd the iength of the shell f3rom tlite anterior end. Posterior dorsal

margin long, gently arcuate, anterior dorsal mar.crin short, about half the

len.ojili of the posterior, descenclin.ff, straight; ventral margin regulft.rly

-arcuate; anterior end regularly ancl narrow• ly rounded; posterior end

•subtrrmcate. Lunule large, ovate, defined by a sulcus, not depressed,

without raclial sculpture. IEscutcheon narrow lanceclcate, strongly clepressecl,

the left-half larg'er ancl botmded by a sharp ridg'e extending from the beal<

to the posterior encl, finely striated. Sculpture of concentric, sublaminate

rid.o"es, interspaces of which are striated by increniental lines and latticecl

'by numerous small, rouncled, subequal, close-set, dichotoiiious raclial tlireacls ;

t!ireacls inconspicuous on the tops oÅí the concentric ridges. Ifinge stronf)-

'b.llt short, arcucite; ri.cht valve with 3 divergÅënt carclinals; the antefit or

lamellar, oblique ; the meiliaR subverdcal, the posterior oblique, both mocl-

•erately str'ong and lightfy .crroo.vecl; left valve also with 3 cardinals, the

posterior tooth long and tl]{n ; there are indications of lateral teetk; nyinph

l}ig'h, ion,.o'. Inner margiR smootli. fNdciuctor-scars subec}ual, oval, the

posterior roundish; the anterior rather deep. Pallial line cleeply impressecl;

•sinus V-shaped, pointed in Åíront, scarcely reaching' the naidclle of. the sheU.

]tlargin.sinooth. I{eight, 37nam.; length, 3imm.; diameter, 22mm.

     0cc7.irrenc.e.--I<insh6cl6 <Afanl<ocl6 forrnation, holotype); I<.anchind6

                                                                ' (I<anchinc16 formation). '
     This forin of Cklone is quite unlque ln this country. It is rather

relatecl to some tNmerican forms of the Atliocene age.

                                   Geological Institute,

                                       I<y6to Imperial University.
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