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                        INTRODUCTION
    Since igig a cletailecl stucly of tiliÅë'x sti'atig"raphical .ancl faunal relations

oÅí the Tertiary rocl<s of [East T6t6mi (Sizuok-a-ken) on the T61<aid6, Japan,

was undert.al<en at the suggestion of [Prof. S. NTAi<AMuDNtx. The present

paper is a result of that study ancl is restrictecl to the fauna ancl an outline

of the stratigraphy oÅí the lowest part of the typa I<al<egawa series which

is foremd betw• een tlie tow• n of I<al<egawa ancl iNiori. The occurrence of

a fauna in the Dainiti sancls which is tlie basal bed of the l<al<egawa

series had been first brought to the attentio:i of I[mperial Geological Survey

many years ago by the late Dr. I<. NAi<AJievTA ancl tlie I'liocene ag'e of it hacl

been recognized. Recer)tly Prof. Yoi<oyA"ftx in his paper entitled " Tert.iary

Mollusca from Dainichi"':` described forty-two species of which ten were

quite new to science, and deemed the agÅë of the Dainiti fauna to be the

Lower III)liocene,

    ]Ntly conclusion is that the IDainiti sandrb as xvell as the overlying Temio"

sancls belong-s to the Lower IPIiocene in age. The fauna of these beds while

not a large one is evidently a typical strancl-line facies, and tlae' assemblag'e

    * Jour. Coll. Sc{. Univ. Tokyo, vol. 45, arL 2. Ig23.
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as a whole represents warm temperate conclitions resembling the livin,cr.

fauna which is founcl in the shallow waters alon.,o.' the ]?acific coast from

Sagami Bay to the I<lii Peninsgla. Besides Mollusca, there were found a

few species of IForaminifera, Crusk, cea, Madreporaria, Bryozoa and Bracliio-•

poda. ,,. These iossils ancl the fauna of the U'pper I<al<eg'awa will be

publishecl in other pa,pers. [Irhe study of the tectonic geology anCl the

complete stratig:rapky of the Tertiary cleposits ita this district requires much

time in the future for cornplete study.
              t     Particular acl<nowledgnient is .(rrateÅíuliy macle to [Prof. S. NAKAMupNA

of our Xnstitute, whose valuable advlce made this work possible. I ftclso

wish to aci<nowledge n3y indebteclfiess to Atlr. T. I<upNoDA for iiaformation

concernln.cr modern malacolo.cry and for the use of his own collection of

living faxmas. Mr. I. 6MuRA, Mr. Y. Ci-irrANi and IMr. W. "NrAGupNA likewise

very klndly• furnished me witii valuable' inforniation. Thani<s are due to

Mr. N. TAKAHAsr of the Xnstitute for his assistaiace g'iven in the preparation

of tke report. • '
                      ,    Very recently, after I[ finisbed• this description, Prof. YoKoyAMA.

described a hundred and twenty-two species of Mollusca iii his paper entitied

"Tertiary i)vlollusc/a frona Soutfiern 'IlroAt6mi"* not only including a part of

the Lower I<akegcxwa, but also those of the underlying formations ancl oÅí

the Upper Kal<egawa, Consequently, soine of my new species are displaced

by his names. As for. the names oE genera and species,Ihave attenipted

to follow tke Ilnternattonal Co(ite oÅí Zoo!ogical ])<Tiomenc!ature as rigidty as

I could. Therefore, all pre--Linnean names have been rejected and those

of IBoLTEN have beeii availed of. Simply for this reaso:i, I have chan.o'ed

many !on,cr.-established nanies used by Prof. XrLol<oyAMtN. Illt was obviously

impossible to mal<e perfect ic!entifications witli the early anibiguotis descrip-

tions and f}gures of species, but fortuiiately the whole of the forei.o"n and

kt large number of Japanese shel! coltections made by I-ImAsE, now preserved

in the Geological Institute of I<y6to Impsrial University ancl Ailr. I<]uRoDA's

collection inclucle many valuable specimens named by experienced malacolo-

gists of Europe aRd America.

    Å}" Jour. Fac. Sci. Univ. Tokyo, sec. 2, vol, i, pt. g. ig26.
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        S Ei'RATIGRAPHIC POSI rlON AND GENERAL
                        CHARACTER OF
           THE KAKEGAwA sERIEs IN T6'Ir5MEI

    Iti e?,st T6t6mi, the ]N'{esozo.ic and Ccainozoic forinations con'imencing'

froni the bottoni are l/I]kura (Cretaceousc or IPalaeogene), Ooi.o`awa (I.ower

]N{iocene or older), Sas,,'ara (Upper -1)y{l'iocene), I-Iorinouti (T]ransition),

.I<lakegawa (Losver I)liocene), Soga (Upper'IPIiocene), Ogasa CoiigloniÅërate

(Uppe-r Pliocene), and the g'ravelly cleposits of the Pleistocene a.g,e.

    Tho I<al<eg'awa formation as cliscussecl in this paper occurs betxveen

I{utamata and INdinamiyania. The type locality i$ the district between ]X6ori

andl I.<. al<egaxva, xvhere the Åíormation is about 64om. thicl<, the litliLcil}loglctal

characters of the strata represcnt a, perfect cycle of secllmeiritation, coinmenc-

ing froni the littoral Åíacies ()f the basal part, gradu.ally changing upwards

into the thick muc]cly deposition of a cleep se,a ancl the a.cracin the shalloxv

Nvater conclition followip.g. A clistinct unconformity x?vith the underls'inf.}'

Ooi..o'awa is observed in the type locality, but to the east of I<al<egawa the

base passes insensibly into. the ILIorinout'i forinatioti.

    There is found a markecl tmconformity betx?green the top of the

I<akegawa and the Soga, which is of the littoral facies ancl ex. 1iibits the

final conclitiori of the emergerice of late I<al<e.crawa times. The erosion

had removecl more materials from the top of the I<al<e.o'awa to the xvest

of the type locality than to the east, before the Soga times.

    The strat'a have clips of ioO-ise S on an averrage ancl a strike of

about N soO W. There .are observecl many small, dip and strike Åíaults

ancl very slig'1)t folclings. I-Iereafter, all local g't-oups corresponcling to the

typical I<.al<eg"awa formation will be callecl "the I<ake.o'awa series." 'rhe

age representecl bsr the faur}a of the Lower I<akegawa series will be iiamed

                          ''` Dclillititm." ' '
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                         LX'ISHOLOGY

    II"he I<akeg-awa series between ITNilorl andl I[<akegaxva is a nortliwest-

southeast strip icbout iol<m. in leng'th. The tuaconforniable relation to

the unclerlying Ooiga'wa is niarked by an erocled undulating rocl<-surface

penetrcated by borlng shells, the basal cong-loinerate containing the rounclecl

p.a.bbles derived from the stotaes of the Ooig-awa materials and tlie difference

of the clips and stril<es.

    The I<al<egawa ls subcliviclecl into three members. The sequetice':` of

the strata along the INTIXTE-SSXV cross-section examinecl through I<.al<egawa

is, in clescendi.ng' order, as follows:

                            UllCOIIfOl'MitY.

J). Uppei'(I<etienzi )iv{Indstone).** 8. P)lue-gvay inudcly stiperfine sancl, very niftt sgive. ........ 224 n].

                       7. AIternating sands tind niucl. ••....,..................,..,...I46 in.

                       6. Bvo"Tn ineditun-g. rained thin-bedded sancL ............... i33 nx
C. INIiddle (axTan.cro'` Beds).*'k'it

                       s. XVhite fine iniflr aiid tuffaceoitg sttperfine ,g]'ay sandstone.

                          (I-Iosoya Becls) .....................••.....••.••••.••....••.••.32 n].

B. TransiL'ion (Iesiro Beds).:S"i:'i`;i: 4. Alternating sancls and inud. .•.,.....,.....•.,..,•........•. 3o ni,?

A Lowei oainttiBeds>a{i'a (i'I ilioliirll?ilL.i.lklt:1:'lli'i`l'llls<ilii.1.'il'/1'rsS,li`Iifidll<Iiiiilifiili'ir'diJ.ill.1,1,2':'il'1.

                            UllCOIIfOl'1)litY.
                                                         '
    It is eviclent that the transgression of the I.<al<egawa sea hacl taken

place from tlite x?LTest to the east, being' sltoxvn ln that the tin]e-lines incli/icling

the fa,unal zones and the pyroclastic beds o'v'erstep to the east. At 21<m.

southwest oÅí "(Iori, the following" sequence of rocl<s is observecl.

     * iN'[r. Ci-irtt'AN! ]nentions the stratigraphy of the Tertiavy depo31tions in Sont'hern T6temi.

(Jour. Geogr., vol. 38, pp. 84-8g. in l'apanese). 1]he followin.fr 'is a reformGd correlation of

his local subdivisions with inines:

   I'Iizil{ata Beds .•••...•...,..,... I<etienzi mudstone, (8).

   Satulh'a Beds ...........,...,.,... N'an.cr6 Reds, (7-6).

   Iozumi tuffite ..................;.. I-Iosoya Beds, (5).

   1rtida Beds........................ Iesiro:i::i` Beds, (4) and Dainiti P}ecls, (3-i)•

   ]LIottta tuffite ....••.•............. Siraixva tuff, (the ttiff of na 2 at 2}un. sotith"'est of liN([ori).

     *:{: kEi{K---'i•llihlill- :tr:i:fft T,'fi-;r/Br)

   :,•**:i: Je'UeJtTt:t :i:•i•t')i•* Y<arc7t
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    '
                              tlllCOIIfOl'lll{tY.

           6. Alternating sands and inud. ClithologicaNy equal to B.)

           s. T..tifllaceous fine sands. tone. (Rthoangic,ally Tenne sancls witli aclinixttu'e of puini-
 C. ]vliddle.
             ceous llliltel"iElls>,

           4. XXTI]ite fine tuff. .

Aio"rei

Ili.Siilitlilirtd:i'lllill•iiltll.ll,i.tl,tllill•ll'A.l,inS,iAi,ll,.C3.il,illll[,Sll,lllLk

                                                     '
     In this section, the white tu'Ef of NTo. 4 corresponCls to that of NTo. s

ir) the section through I<. akegawa. I..itholo.gicaily, the massive sand lower

tlian this horizon is the sftc nie as the Dainiti saocls it3 the first section. The

iower pyroclastic horizon oÅí No. 2 is of older oi'igin than the basal bed

at Dainiti, The probable same horizon re.appears to the east of Kal<e..aawa

between the I<akegawa fo,rmation ancl the Horinouti formation. The local

name of this tuff in the latter clistriet is "Siraix?vra tuff."

     The rocl<s of the I..ower I<al<egawa are more sandy to the west than

to the east. To the east, on the contrary, fine micaceous sands are

predominant. The Dainiti sands nearI<. akegawa ,is 27 m. in thicl<ness, but

it is 4sni. at Dalniti and more to the west. Tlae thicl<ness of tlie Tenn6

sands is 4oni. at I<al<egawa ' encl 3om. at Iesiro about 3kni. northwest of

I<aT<eg'awa, IR alternating beds, the saridy seains become thicl<Lrsr and thicl<er

in icpproaching M()ri.

                      FAUNA OF DAINITI

    Abundant shell remains are founcl in the basal conglomerate and

successive massive sand. The shells are generally snowy white, and shine •

ovit brilliantly against the surrounding itiatter; they are, liowever, gene!rally

not weli preserved, and mostly weathered, particularly the pelecypodan

shells. ITIence, large and fragile bivalves were only safely obtainecl from

hardened calcareous noclules. The fauna found in the very bertsal portion

does not cliff'er much from tliat of the following horizon. •

    'I'he most characteristic forms are Tu,frzZella PerlepteSra Yoi<OyAMA,

Szicluleim suclithnse 'Srl oKoyAM.N, Stitclii)tni 77z]fsli'czdm YoKoyA"f.x, Lalrig7ic2ikts

elalits (YoKoytxMA), I'Z'e"t2zla leztrodai' n. sp., Ascbe7eotoma s,oleoJ,amaz' n. sp•,
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Te7'ebra abdeZa n. sp. and nfaconza lolomzlenszic n. sp.

    Cancellarztz 7iotlztli774ra SowERBy, Aiicz71a albocallosa I..isciii<E and

Texebra JiL7Trons IIiNDs are tlie most common sl)ecies which have survivecl

to the recent. Among' very common fromg ..SriJiSkeoiiali2z ce7ssz2?Iafzlrq/orv7z3

arec,likui3 YoKoyAMA ancl .STc(71Pli.w'ca sairorvz' c(zslellala Yoi<oyAMtN are vcry

ciosely relatecl to the living species. Besides these, some forms g'roHped

unde.r the liviri.cr species exhibit more or less certai'n amcestral vai'iations.

    Being an exotic fresh-water form, the occurrence oÅí Tkelrra lofovzzirnsils

n. sp. ib" very interestins)-. The nuniber of describe5 species is g8,

                   FAUNA OF H6NOHASI*

    The preservation of the fossils in the becl oÅí niedium-•gi`ainecl brown

saticl with occasional pocl<ets of li)ebbles o'f JI"I6nohasi of wiitlclit the outcrop

at the tunnei between I'I6i]ohcn.si ancl Iwasibara is the best, is better than

in inost localities, and their abultdance in a fexv localit'ies mal<es the

collections froni this place pLFtrticularly valiiable, A/Iost of the fossils .are in

two zoi]es, one near the base avacl the other iR tlze becl approximatej.y iom.

above it.

    The upper zone comprises 2[]}ecgei•z Pxaesajg.nzb Yoi<oxrfnftx abuiidantly

while that species is very rare in the lox?ver zone The inost characteristic

species of the basal becl are Glycz>nerib lolonzzlenszk n. sp., T/e]ius yol?o],a77zaz'

n. sp., T/enen'ca7'ari?x it5anala, ('ILroi<oyAMA), SzPlionotlenlali'2t7ii 72zjoIPo72iiczim n.

sp., S2tche'2i-m. obsolel'um A/IAi<iyAllfA, .ZI?zZli'u7ii l.7t7'odai' n.'sp. and Tei'ebra

eoa n. sp. . T/e2ze7'i'caraliiz paanda wsas very rare at IDainiti, but here it is

founcl very abundantly. "'
    Tlie inost abunclant iiving species is Dosz't"iorbzb bz'l?in2ilala GpyAy.
             diSpecies common to Dainiti and this locality are AciZa 7nz>iztla n. sp.,

..S'c(71f61i(z7'ca salozeJi' caslell(zla Yoi<oyA"tA, .l]alf7t77c2.ilus elal2ts ('N"oi<oyA"fA),

Sili61io7iali?i cassi'tlarz'acfor7>2z:g alt?cliFtyilr 'Slroi<oyAMA, Caesz?z aremiks(z Yoi<oyA"ftx,

Terebra biJi`1•ro7is 2t.craliie7zszb n. subsp., arid Cla"daliila f5al7'zteZib alaz>?zbliilat7szic

(YoKoyA"r.N>. Tu7'rzZella f5e7'le7'eJira XToi<oyA"f.N is not so numerous as in

the first locality, Some forms subspecifically diflfer from the spL"cies o.f

    * lf2es



A:-22ollitscan l7a2ina q7e llie -Lozver .Pa7'l of llge .Zr/.IZafee.craTeva 8en'es, ee"c. g

Dainiti; Te7'ebra a.r2tleenszk "EL'oi<oyAMtx (from T. abarzZa), C.i,llzarella lolomzL

enszb l(rclaymzo7'Plia n. subsp., at]d ft."urlorlrlla u.oJc71i' liobasiknsi3 R. subsp.,

are the examples.

    As a'xvhole, the fauna of I-I6nohasi ahd Iwasiibari, seems to be'a

little younger tln-n that of the Dainiti. rjl'his consideration is also shoxvn

by the eastwarcl overlap of the IDainiti satids upon the olcl erbsi6n surf.i ce.

              FAUNA OF THE BASAL BED rO
                THE WEST OF TENN6YAMA
                                                       '    The conglomerate founcl i-iear the bridge of Saig6 cont'ains abtit]dant
                                                        'fossil shelis. Compared with the above two faunas, ti]e preservation of

this fauna is tiot go, od. Atlost of the niaterials are 1i; rclly determinecl.,

Altholis,h tlie distance between this locality ancl the I+I6nohasi-tunnel is only

about a kilometLmr, tlLe fauna is exL'idently youtiger, roughly correspondit.i,o,,' to

tl)e Pecleii Pi'aesziscrizzic zone at Ixvasil)ara.

    [['he most characL'eristic forms are Gl],cz>i2erib lolomzisnsz3 n. sp., 2eclen

Y)raeszL,rnzlr '}i'oi<oyA"{A, an(l .S'2iclii'eivi.obsolelidm con.o'lov2e7'atetwz "IU[Ai<ixrAMA.

    The latter subspzcies xvas very rare in the I'I6nohasi zorie, but reaches

its acme in this horizon. The conglomerate is not tliicker than 2hi. ancl

die immcdiately following calcareous sandstone also cot'{tains casts oE a

siinilar fauna.

                   FAUNA OF TENN6YAMA • '.
    Just above tlie buff massive'IDainiti sands at Sai.e6 there is a richly

fossiliferous fine sand st'ratuni which.. is the type of the Tenn6 sandg. The

shell remains are mostiy of autoctlionic origin ancl indicate somewhat cleeper

conditions of deposition. Thc- fauna may be subciiviclecl into three horizons,

tiiough they are not separatecl by clistinct boundastes but transitional withoiit

being interruptecl by a. I)arren portiori. The iowest horizon is found at the

west--side of Term6yania (in front of the Tenn6-shrine) ancl is represented by

a niutation of ,S'ztclii'et77i s2tcliz}gnse Yoi<oyAMA xvhich differs soniexvhat from

the parent form of the IDainiti zone. [l]he middle part of the bed cropping'

out at the east-side of the hill contains a largte iiumber 'of Gastropoda.

Owintt to the high weathering, the fossils are very fra.qLile anct a perfect



io Jii<6 MAi<iyAArA :-
specimen was laard to obtain except for sonae cemented in nocluies.

    The uppermost horizon is divictecl from the miclclle merely by the reason

that it contains a g'reater number of Recleii f5raeszSamle YoKoyA"fA and

C'ragsalelliZes oblon.o'al2ts 2icimZla•7zus Yoi<oyAMA, Insteacl of ,S'ucliz'u77i szicliz:

ense, there are obtainecl many S7icliJ'um obsolelunz a7'eiia7'z'u77i MAi<iyAMtt

ancl Tu7v'ib2tla s2tb(leclipudi3 (Xroi<oyAMA) in these micldle atirl upper horizons.

k.S.l'cal261iarca salozc,z' caslellala YoKoyAMA, l7Teneri'cart?li?z Pantla (`ILroi<oyA"ftx),

.Lalr2uiouZus glal2vs (X"oi<oyAbfA), A.iicz71a albocallosa (T.Jsci-ii<E) are likewlse

very common. GIL;ycz)7ze7'z3 tolo7nzle7esz3 n. sp. is now very rare, while

Glp,ci>i2erz3 rolii•ncla (])uNk'ER) comes in abtmclance replacing' the positioii.

The new addition of MiZv'o./usus ma.ovizifc2is(LiscnKE) and IXreiioPlic7'a ex2iZa

(I?x:EEvE) is very t3oteworthy.

                                     '
                 COMPLETE FAUNAL LIST
    TIie foilowin.o.' ls a compiete list of the specief, from the dlfferetit

localities; tlie speci.es founcl are niarl<ed with Å~.

                     AbbreNriation of the local naines :

Jkvt ; Dainiti, Ugarl-mura, Snti-gun. (msM.VutIS!li:Å~1]$FSf<H)

lf : Ilanohasl, Saiga-mura neat' I<al<eg.awa. ( ltvg;[!IS'igil--1'J"de')

in'ha': Tivasibara and Astd<n, Tartzki-inura near IxTalcegaiva. Froin the uppet' horizon of the

    I)ainiti sands. (irt-71cN'.ma ttst, pt-jvN,k'Lv)

va : Saig6-brid.cre to the west of Tenn6yama near I<als'e.crawa.

fiii!:: XVestside of [I]erin6yaina, in front of the Tenn6-shrine; sliovt]y clesignatecl as Tenna-shrine.

    (paM$}ltfith) .                                                             'ili : ],astside of Tennayama, short]y designated as 'Senneyama. . liEEI.LI)

gr:- : All Iocftlities in I<amiyasil{i and Asta<a, Tarul<i; belong'mg to L'he Tenn6 sands; shoi'tly

    designated as [ll"arukf. (fr[pfc"it-! ps-9R, ffiS.gT'iss.Si'-v") '
t= : Including a]t outcrops "Thich .alinost alNvays contain fon'sil reniain.s in Nrita, I<akega"ra-inati.

    The [l]emi6 sands. (tl'-WIIillfdr :if'lg')

U: B, C and D divisioii$ of the I<al<e.crawa formation in the type locality.

}"iEIi : I<alcegawa se,vies of Tosa Province. CI<16nomineS: Beds).

L : Living species of Central and 'XXrestern Japan between the B636 ]]en:'n.su]a and axTagasaki

                                             .    1-Iarbour. 1"ho3e indicated by (Å~) are not found living in this region but in other places

    of the world.

    * fiill7al2
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                  JiR6 rv'IAKiytxMtx :-

                            -Yv- 'J'J-• fi,,iS;

Solen cf. .o'ordonis .............,..,..........,... Å~ -•• •J-

il,factra cvvssei'.....,..,....................,..,... Å~ ... ..,

11fctclrtl sulcatarlir.•.,•'•..,.•,.•......,....•..••••• Å~ •+- ••i

RaOZa Pitls7tella,.,...,....,..,......... .,.....,... Å~ ... ...

LltlraTltz 711axima ........-,+i-.,..•••••t-.••...•.•. ... iX •..

Corbttlfi ei:1,tlii'odoit ..............,..,.....,,...., Å~ ... ...

Coi'b2tla sea?61toi'des ........,......,............., ... ... ...

I?anoLPe bcrenev'osa ,.,.....,.....,..,...........,... Å~ .., .,,

DentaliitmrAntali3'1 Te,ei)rka?t7j7.••-.•••••••-•• ••• ••• •••

DentctliumrAntali3"Y bnccfnitlttm ... .• •• +J Å~ Å~ •••

Denfallitiie rEi3'siaeitta!i'ttinY sp, ..,,•- t.•••••J -.: ••- •••

Dentah'u7iz rEPi3'iphenY .lflttm ••••`•••••••••• ••• ••• •••

+SI7leltonodentaliuni ni)Ponihitin• ....•-••••••-•• •'+- Å~ •••

•21foniletz ci'n.e'itlata .•`.•.•ny;••,••-••J••••••-••-•• Å~ Å~ •••

Callehsto;na itniicu7n•••.•••`,••••••••••nt-+•-••••• Å~ •+• ••-

Li3"clel-etir alrv?)tae...........,..,.................. ... ... ..,

C7Iinbonittnt rSucliiJiein,V sucltiZ'ns-e •••.•--••.•• .Å~ ••• •••

C71inboniuvt rSuclti'ttin.7 s7tcltibnse snbsiteliit'nse

.---i--i--i-------i---i------------it-----4-----i+-lt----- --l --L ---

L71inbon?7tin. rS2tchi)iin7 7iz.1,stibuni •.,}••••-••• Å~ i•• •••

Umbonlum r.S'itchiitm•?i obsolelttm.....,...,.. ... Å~ Å~

Clinboni'it7ie. rSueh2'ttm•V obsolet?tna coif.o'lomercdum

."",v+""."","""","""""."..-"-"."." .`• Å~ •••
Ulinboniitiu rS?tcleiatvn] obsoleluni atenariunt. ... ... ..,

T/teodoxits rCleZlionY v'eti'oPtictus ..,......... .., -.• •••

Ac"urea P-1,.o'vlcxea..................,....,......... Å~ ... ..•

Lacuna interntedtit ..........................,... Å~ ... ...

CXn.o'ztla r.9etilr7 s?tban.o'itlara ..,............ Å~ ••i •••

T/i?kertz tolonubiisiS ..,..•..,......,...••.....,-•• -Å~ ••• •••

BiZti?tni l'urod(ti ...,.....,....,........,......... ... Å~ ...

BiZtittsiz cros?b .....,,....,,....,...........,.,.... Å~ ... ...

Triphora sp. """"..".......".H...... ,."", Å~ ... ".

Tttrrltella Perle2ebra.•,.•,•t••••••.•••••••-•••,••• Å~ Å~ Å~

TiLrtxXe!,'a totomilensi3' ....................,...... Å~ ... •••

JY. ienoPlioi'a ex?ela .•..••.•..t•••••••••••••••-•••••• ••, ••• •••

Bitrsa rtrnello?ties,.m•..,.•-............•-•• •• ••• ••• •••

G.1,rii2eitm rB41ex7 Perca pnlsca ............ ... ... ...

Pltali7tmrBegoard?icaj7'aPeniic?tvi •••••+•••••• ••- ••• •••

Tonna lttteosto"nt,..,.......,.,',;......,.......... ... .., ..,

th

Å~

X

.x.f:lt

Å~

Å~

Å~

l,il

--

lll

l•Iia

--

i-

I

--

Å~

t=

Å~

Å~

U

Å~

-l-

lH  .•Ii •ll

'ii

1

Å~

        .11iÅ~..ll

---
t•Å~

li.iil



0follztkgcan Fazma of the Loiver RarJ of llie lfaleegaiora Senlas, elc.

 77. Tonna7'aPoniica .••.....•••,••t••••,••.•••r

 78. Natiica iantliosloma ..........,...........

 7g. .Poli>ttices sa.aaniienszts' ........,.....•....••

 8e. Euftatzici>ta .2tin/Pilla ...•.,••,•••-•,•••••i.•

 8I. (1yLPraea sp ...,.....,.".......,..,.,,.....

 82. Emto callosa,.....,..........•.••..•..•..•••

.83. Z.J,rila 7niLltithoniZa..........................

 84. Ful.crotTzriit rPsePltaeay totoneibnsi3' ,.

.8s. Uroinitra nakallzumi ...,................

 86. 01i{va fmesteli>ta .••.•,.•••••••••••••••••••

 87. 01ivellafitlgitmta .....,.................

 88. 01i"wel!a consobrt'n(z .....,••,••ny:•••••••.••

 8g. OliveUa sPreteides ,.............,......,.

 go. Anctlla albocallosa ........................

.gI. 17far.cri>iellcxrql,st2ts'cttsY tokailrnsi3' .......

.g2. qvPraeoh>ta solL,'do .....,..,........,..,..

g3. Cancellaritt no.iitltfura.....,.;.........,,..

 g4. Cancellariit sPen.crlerttrna ...;i........

 g5. Cctncellarga' Prr3'tlna..,..,..,...............

 g6. Trtiscrenostoma kitrodai.....,,.,...........

g7. Terebnt abdiZa ..............,..,............

g8. 7btebra (Ls?tkensi3' ,••...,••,••••••••i•.•••••

gg. Terebrtz .1,oko.yamaz' ...,....,..............,

1oo. Tereb2ja eoa ..,.••.•,,••..,.•,••i•••....••J•i

!ol. Tercbia anmbili3' ...................../......

1o2. Terebirx sttaminea, ,...,•..,....•d........•

Io3. Terebttx cf. foroodiqardikena ......,..,..,..,

I04. Teiebnx bdions..............................

Ios. 2lerebna bij7ons n.crakirnsi3' .••.•••••'••••••

Io6. Teft;.bi'a r2/fasttelaL2 .tlal>tiLninL'it.si3' .,•••.•

Io7. 7letebm rtlcunp('niizti sp...,.••••-••••••••t

io8. Conits sieboldilantts ..•i•,.•••••,•••••••+-••

Iog.'Conits tuberculctkts ......,.....,.,.....,.,

IIo. 7isrn3'.u.craliZ,nsi3'.....,,....,...,......•..i.•

IIi. . Turn's ku7adat' ...,....,..,............u....

II2. 7itrnS rGemve.?tlal cf. .{rTzrneSa'••`ir••••

I.I3. Astltenotont(x .7oA'o),aniczz'...,......../.....,

!.!4. Ilstltenotenva subdiffitili3'.,,..............,

lIS tlstlienotonzcx dgf)icili3-,....................,

    ;Sc•)Ei- ew as ne N }tc f:U ptIt

••••• Å~ -• •- ,- -• ,- •- •- -• -•

-••- Å~Å~Å~ •- Å~Å~ -• -• -• x
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I4 JII<S A,tAI<iyA"fA:-
                       )Kc JEr ts'be' it-lj j-l"ik pa i.1• t: Ur

u6. (7enota lt77tdoi7E t,,,•...,.••..-•.••-•,•••••,,•. ••. Å~ .•• .•. ••• Å~ '•• ''' "'

ir7. Turrzicula subde.cli"ui3'....,.,,.,..,........,,.,... ,., ,.. ... ... ... Å~ ... Å~ ,..

zl8. Turniceela rSarcitZa) sobrina ,,,.,,,.,,;..t,,.. Å~ .•, .., ,., ... ••, .., .., .•,

IIg. Ciawatula kctke.o'a?vensi3' ,.............,...,••,.. .•. ,•. .•. .•• ,•. Å~ ;v• ••• ,•,

I20. Clavat2Aia ltg'plea ........"................t.•...t ..t Å~ .•t .•t ,•. d•, ••• ••• d••

I2I. Claz,atttla Palxttelib dizi)tzZrhiL,nsiJ" ....••.•,,,. Å~ Å~ ••• .•. ,•• .•• ,•• ,•t .•+

I22. InauiSttoreoa ..,,.,,a...,,.,..,.,...,..,.....,,., ,.. ... ... ... ... Å~ ... ... ...

I23. Ineui3'ilorPseu`foLlbr7iic2juli3' ...........,...... Å~ Å~ ,•t ,.. ... .., ... ... ,..

I24. ZneltdsIZor7'effre),Sii.,,,,-....•..••,•,••,,•.,.,,.. ,•- ,•• .•, ••. •., Å~ ,•t ••, ••,

I25. (;tmatosj,rt'nx benteiz ..,.....,...........,..,... ,.. Å~ .i• .., ... ... .., ... ..•

I26. CJ,ijiatos.7rtnx soJ7icitata ,•,,•.,..,..,•t,••••,••. .•• ,•• ••• ••• ny•• Å~ ••• ••• Å~

I27. qwluztes.yrlnrc Ptae.crnzclrl13".............i•••,••, ..• Å~ ••, ,•• .•. ••. ••ny ••• •••

I28. Etrema saitso'oenszS ....,,,,,,•-•-•.,••H•,••t••. ,•• Å~ ••, .•. ,•• ••. ••• ••• ••'

I29. 27fan.o'iZg'a kurodai:..,..,.......,........",..•,,,. Å~ .•, ,•• ,.. ,.• .•• ••, .., ..•

I3e. Lora cresib,,......,,,.,.,.............."....,...... ... ... ... .., ... Å~ .., .,. ...

I3I. CJ,tltarella in)'adoensi3'.....,...,.............v... Å~ ... ,.. ... ... ... ,., ... ...

132. Cythanella totomi'ensiic..,..,.•...............•.•. Å~ ... ... ... ... ... ... ... ...

r33. CI:,tharel!a totomilensi3' tach.vmorPlzcz....•..:..- ;" Å~ .., ... ... .., ... ... ...

i34. jfacteola rffi`rtszlella] ugali.....,............ Å~ .., .., ,.. ... ... ,.. ,.. ..,

i3s. AfacteolarlrurtgilallaY'u.cralihobasilensiS ...' ,., Å~ ... ... ... ..• ••, ... ..•

I36. Strtiscratella dai'nitiensi[" ,••.•...•....••.••.i•.•. Å~ ••, •,, ••• -•. ,•• ,`t ••• ••t

I37•• Canthartts lolonulens23',.......,.....,..,......... Å~- Å~ ... .., ... ... ... ... ..,

I38. Cantliartts toloin,7lans2S balanX .......•..•••i. .•r Å~ i•i •ti •ti ••• ••. •t. •J.

I3g. Latruncttlus elatus,.....,.............,..,..,..,. Å~. Å~,Å~ Å~.Å~ Å~ Å~ Å~ Å~

I4o. Siphonaltiz doimXi'ensi3'..,,.,..,...,.,..,..i....., •Å~•Å~ ,•. ... .•• ••• ••, ..i ••t

I4i. Siphonal7it cassz'dartlreformi3" de,elivist..,.,... •Å~ Å~ .•. ,., Å~ Å~ ••. .•. •+•

I42.'Silehonal7tr 7niZ'ado ..;..,.....,,.-.,..,..;,.,,.. ... •.., •.., ... .., Å~ ... .., ...

I43. Si)bhona,72la'steartis7'i..,-...,.,..,..,..,.........:., ,.. ... ... ..,•..•, Å~ .. ... ..,

I44. Irellettiiz leellettt2' ,.,.i,••,•••.••i•••••-•-t••;i•-•• Å~ ••t ••• ••• ••• ••• ••• •• ••t

r45. 11IticroL/tsus "tasmL7fc2ts ..,.•.;..,.,..,,.,...... •,.. ... ... ... Å~ Å~ ••. Å~ Å~

I46. 111ticroyliesus liScltkei...-,....m,..,..,..,.,,....,, ,.. ,., ... ... ,.. Å~ ... .., Å~

I47. IVassarites rffi'niiz7 lettrotltze'.......,,..,,,,...... Å~ .,. .., ,.. ... ... ... .., ...

I48. Nassarltrs rlfi>uke7 caelattts dainitit'nsiS .•. Å~ ..• .•i ,.. .., ••• ,•• ••• •••

I4g. Nassan?rs rCaesztz7 denzi3'stds.....,,.,......... Å~ Å~• ... ,.. ... ... .., ... ...

I50. Nt sari?rs sp...."..H"",....""."......H"",•Å~ ". •".•." ". ." .., ". ...

I5I. 21ftZrella Tariirns ..,..,••A•,+••-•d.•••••••••••,•• Å~ Å~ ••• ••• t•, Å~ "' "' '''

Is2. 7ntfra .voleo.vaiizaz' ........,...••....,.......,.•T,•. Å~ ,•• -,", ,•, ••• .•. ••, ,•• •••

I53. AXilitz sp,.,."""".....""""""""..."."•,.,• Å~ ,.• •"• "• "•• ,•, •- -• •-

IS4. AtzZltz smithl',....,..,........................,...., ... Å~ ." ... ... ... .., ... ..,

illliii
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 Iss. tlfurex rClcricoi'eus] rololleiensils,....,,........ Å~ .., ... ... ,.. ... ... ... ,.. ..,

 Is6. 11furexrAcitLgbieT)bura?cf. dy'arikenensils..,.•. .•. Å~ i•- .•. .•• .., .•. .•• ... .••

 Is7. 7Tr,rXonaleiz dai>ziXtbnst3' .....t,•.,.,,..,.i,..,•.,.. Å~ ,•, .•• ••. ..t .•• ,•. .•• .•• .•.

 Is8. q7PltonechiZ•as arcicattrs".•••,••..,",,..,•.,•• ••• Å~ .•• ,•• .•• .•, ••• ••, ••, •••

 I5g. Tltai3' nak'an3urai,.....,..,•"••.••,•,.•.,•"•,.•• Å~ Å~ ,.. ,,. ,.. ... ... ,.. ... ..,

 I6o. 1?aLi6ana tltoniasilrna.•,..,.•..i.••,.•,...••".i••• Å~ •.. ••• ••, .•, Å~ ••, ,•• .•• ••.

 16I. ActaeoP.yraini3' exiimit.•.,.,••,,•,.•.,•.•.,,•,Å}.. Å~ ••• ••• ••• ••• .•• ••, .•• .•. .•.

 162. Tttrbom71a ],okayanzai,...••,••.••...,,,,,,.•.,•. Å~ .•, ..• ,.. ... ... -•• ..• ••, ••,

 I63. Turbonilla acloPora,.,,.....,."..,.....,........ Å~ ,.. ... ,.. .., ... ... ... ... ...

 I64• Turbomlla sp...................."...."...."..... Å~ ... ... ... ,.. ... ... ... ... ...

 I65. 0dostomiti sublt'inJbida ......,........,.......".. Å~ Å~ ... ,.. ... .., ... ... ... ,..

 I66. 0dostonvtr tolont7lrnsi3' .••.•t,••.•••••••,.;••••.•. Å~ ••- ••• ••- ••• ••. ••• ••• .•. •••

 I67. 0dostovzike liil.o'endoilif••"•,•••••m•••.•••.••,•• ••• Å~ ••. ••• ••• ,'' ''' "' ''' "'

 I68. 0deslonuke unaba ••,••••••••-•t•••••••••••,•-"•• Å~ Å~ ••, ••, ••• ••, -•' "' ''' "'

 I6g. Odoston3iit Perfbratct.......•••-••••••••••••-••••• X ••• ••• ••• ••• ••,•••• ••i ••• •••

 I7o. Odestoinia ctesinuxna..,,...•,.•,•••+••••••••,••••• .•• Å~ .•• .., ... ... ... ... .,. ..,

 I7I. Otlostovetla sp,...,...............-................ Å~ ... ... ... ... .., ... ... ... ...

 I72. fifelanella sp ,..",.•,,..••,.•,••4,•-••.••"•..•,.•. }•• Å~ ••• .•• ••• li•• ••• ••, ••• •••

 l73. IVab'o obtiesocari"nata ,.....,....".............,... ... Å~ ... ... ... Å~ ... ... .., ..,

 I74. lleliticus angulariis ..,....••••`•••••••••••.•••••• .•• ..• -•i ••• .•• Å~ ••• .•. ••. •••

 I75. 2?etasa .crordoni..,........"••,•.,.,..,.....,..".. ... Å~ ... ... ... ... ... ... ... ...

 I76. 2?vtasa .mlobosa ,.".•.••.."••••,••••••••-••••••••• i•• Å~ ••` •+• ••, ••• ••• ,•. ••• ,•,

 i77. 2?ettesarColeof51t]tsi3'Y mt'nima ........,...,.,... Å~ .., ... ... ... ... ... ... ... ...

 I78. Frolvitlella ac2sminata toL'2cna.o'ai•••••,•••••• Å~ Å~ •+• ••• ••• ••• ,•, ••• ••• •••

 I7g. 2?i)tg2icttla 7izies(zshi'noensiS .••••i,.••••.••.••..• Å~ .•• ... ... ... .•• ••• ••, ••. .•.

 I8o. 2?i>t.ag'n.ula oeh!erttkee Pacgfca •••.•••i••••••.,,. .•+ Å~ ••• ••• ••• Å~ ••, ••• ••• ..-

 I8I. qyliicltnell.zrBullinellaY totonti"ensi3' •••.••... Å~ ... ... ... ... ... ... ... .., ,..

               SUMMARY OF FAUNAL LIST
      III'elecypoda ...................,..•....•••.••;.••••••••t•••••••••• 47•

      Scaphopoda .............•........••........•..•.••.•••••••••••••- 5•

      GcTtstropoda .......,..................,,................,.........!2g.

      Total number .............,........,............................z8i.

      Number of determinable species and subspecies ........•i7i.

      Number of recent pelecypod forms .....•....•••••••••••••• 35•

      NTumber of recetit scaphopod forms .,...............••••••• 3•

      Number of recent ,cr,,asti'opod forms ............,........... 42.

5ilii

    .il.i
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       Toeal ntunber of recent species aBd stibspecies ......... 8o.

       IPercentage of recent forms to total fauna ............... 46•896

        Percentage of extinct forms ....................•.••.•••••••• s4'29!o

       Total number of species only .....................•••••••••}64..

       Total number of recen't species.............................. 8s.

       [Perceneage of recetit species ......................,.......... si•89ot

       INumb6r of species from IDainlti.........•••......•••••••••••• g8.

       Number of recent spÅëcies from Dainiti...,.....,......•..•• 38.

       Percentage of recent.species in Dainiti .,.,.........•.•••••.4o•49S

       NTumber of species from I'I6nohasi.....••••..•.•-•••••••••••• 72•

       Number of recent species from I+I6nohasi............,..... 3o.

       Percentag'e of recent Species in INI6iiohasi ............... 4i•696

       Number of species from Tenta6yama.........,......••-••••- s6.

       ".cJumber of recent species from Tenn6ycimta......•••.••••• 3i.

       Percenta.cre of recent species in Tenn6yama..,,........... sr)•696

       A.verage percentage of recent' s'pecies ......,........••.••• 4s'896

     It ig obvious from the above. Iist that the proportioR of recent

Gcftstropocla is much loxver than that of i'ecent I'elecypoda. This clifft"rcnce

is in harinony with the niore rapicl evolutiolt of the Gcrtstropocla as

compared with the I'elecypoda.

        COMPARISON WI'lrH TE{E RECENT FAUNA
     I[t is a noticeable fe.kture tliat the fauiia is very closely relat'eCl to thc'

living inolluscan fauna of the IPacific coast between Sagaini IP)ay atid I<ii.

'II]here are only two northern forms, .Z laizoPe .crenerosa GouLD aticl Zora

crosi' o n. sp. BLit tlie former, livin.o' in the warmer zoiies of Jaii)an, is

excluded from the nortl[Lerft f,rturia and tke l.atter' has no spcciflc /'elative

among the typical .Lora. 'IE"he majority oÅí the remaificler is fouticl livinsr

in Southern aiicl XIVes/terii J'apail. Some of tlie members are wi.clelyr

clistribtitetl througl)out tl}e subtropica! and tropicat waters froni the rvIalay

Archioi elago to Japan and South China. The following forms arc
exanaples : Pi>ina al'teii?iaifa REEvE, 0sl7'eafolgum LiNNE' , 7?ae'la f5?tlc/iclla

(ADAMs & RiiEvE), Corbula scaf51ioi?les I-I.tNDs, .llr2aiali'a>za f5aPiZla (GMELiN),

ilYleiioLPIiora cxiila (?,giEvE) ancl Bu7'sa ranelloi'des (I],uiEvE). The species
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 of TzcrrzZiblae cand Te2'eb7'iZlae also e.xiiibit a close relationship xvith the

 tropical fauna.

     The characteristic g'enera of tlie Japanese eiement are Aclla, Dosi:

 7zorbils, Lz3clifeei'a, Sztcla'zbm, Sz)lioiialiiz, .'Vfrbrofztszis and .PsePliaea.

     The remarl<able genera belonging to the elemetit of the warm waters

 of the l?ar East are; flelitzczt•s, Cs,Piaea, Begoaraliba, Bursa, Biplex,

 Canthar2ts, Lalrzu2cztlzts, Cla'corezts, Aczip2vrPzdra, C.t,PlionocliiZus, Tliai3,

 StltLcralella, .Llrz'a, 01iiva, A77czZla, Ca7ecellaritz, Tf'igaonoslonea, Terebfa,

 Tu7rzS, Asllieno.lonea, Geiiola, Cyllit7'ella icRd Conus.

     The exotic forms extinct in Japan are x<lmzvsszblbecleii and Tliiizra.

     We may judge of the temperattire of the waters of the I<akegawa

 sea from the present .creographical range of the recent species in its fauna.

 With this as a criterioii, the waters of that sea were of about the sanie

 temperature as the waters of the present coast of I<ii wliich shouid be

 classed ft.s warm temperate. The Japanese niarine Cainozoic n"solluscan

 faunas may be Ciivided iRto t'wo types, the one of the I<urosio, the warm

'current, atid the other of the Oyasio, the cold cLllrrent. The pres.ent

 fauna under consideration is oÅí the typical I<urosio type.

   COMPARISON WITH FOREIGN NEOGENE FAUNAS
     According to IDr. IN'oE'ruNG'}: ancl I'rof. MAR'xiN,'*'i` cluring' tlie

 A4iocene periocl the Indian province of the ocean was aiready well

 separated from that oÅí IEurope sxrith regard to the fossils from the Aaiocetie

 of Java and Burma, it having been proved tliat there is no sp3cies lti

 common with the Miocene of [Europe. A similar conclusion may be

 arrivecl at in the cases of the Pliocene, IPieistocene aticl I-Ioloceiie marine

 faunas. XVith a few exceptions such as .Z zhealula siibazdriicedlala (MoN'rAGu)

 aRd -ZiPibzLiOlion fil2tlli (SowErxBy) tlie Dcainitian fauna little relateCl to the

IEuropean. Tlae regional clevelopment of benthic niolluscan faunas

separated by iand barriers and tropica.1 or boreal• waters have caused a .Q-reat

variation oÅí genera and species. Therefore, theJapanese iNTeogene faunas

     :i: NoETLxNG, Fatuia of the ]NIiocene of Btu'ma, p. 88, Igoi.

    ** "•IAR'rzN, Tiefbohrungen auf Java, p. 355, i8S7.
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are independent fronR those of the temperate zones of [Europe and of

Anierica. [But tliere ctan be fotmcl certaiti notewort'hy relations witiEi the

neighbouring boreal ancl tropical faun.fts. As already statecl, the Dainitian

fauna is oÅí the typicai " I<urosio ", marl<edly differing froni the northern

fauna of Japan xvhich coniprises some elements common to tlie IPacific

coast of NTorth America.

    On tlie other hancl, coniparecl xvith tlie IPliocene species of Timor,

we can find obvious relations. There are a few,exanaples in common,

but their strabi.qiraphical values are noe so important, all belongin.o- to the

receRt species. Many speciÅës oÅí Con2ts, TrzZo72., A'afiella, Cassz3, C)ipraea,

Slronebits, .Z?Noslellantz, CeizZlii'ztine, TelescoPz'zv7ii, T7'ocliips, iflptca, Cz'rce,

Cyllierea and TellJ>za clescribecl by Dr. TEscf{'i' compose the majority of

the assemblage atid are of genuine tropica1 types being not found in

the JEpanese fauna. But some species of ZriirnZi21ae and TerebriLlae of

both fauna exhibit close agmnitieg to each other. I3elow are the list of the

exaniples and those of Timor to which they are related.

          Kakegawa Timor
    I)entalitt7i3 sp. D. 1'un.ahuhni rvIAii'rlN.
    Ive>i?la knrotlain. sp. rvTassa canalzbulata LAMARci<.
    Te,rebra cf. fvoodward7txna MAR'rlN. T. Moodivaiditzna 'M•xR'rlN.

    Tereb]'a abdiXa n. sp. 7: 21farti>iz' Tesch.
    fltsriv3" u.o'alibursi3" n- sp. Pleurotonia .o'endii>i.o'aneiasits' ]IAR'1'IN

    Asthenotollia p,oleo.vamai n. sp. Pleurotoina matili'nensis .IL'IART!N.

    The relation witli t'he A/tiocene Åíauna of Java is ratlier closer than

with that of the IPj.iocene of tliat country as well as of Timor. Two of

[Prof. MARTiN's species iii tlie cabove list 'are oÅí the i)u!iocene of Java.

Besi:les these there is one species pmet7'ex dylrtzTzlvne7iszb MApN'riN rciiigiiig'

frorn tlae IILower ]XIIiocene to the Upper lvfiocene of Java. It is very

noticeable that PTenerz'ca7'ali'a Parecla (Yoi<oyAMA) ,and Tur7'iZella 26erle7'eb7a

'Y'oi<oyA"rfA, the most characteristic species of the IILower l[<al<egawa, are

very closely afiELnecl to Carcliitz clecipilans ]NtlAR"i'iN, a Miocene and Pliocene

species, ancl Zr. Iereb7'a I.A"fARcK var. a Aalocene fortn, respectively.

Lalrisnculus elalits (Yoi<oyAMA), the most abundant species, is not l<nown

    * TEscH, Jangtertitire u. 9uart,:ire il,Iollusken von I]imor.
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 living in Japanese waters, but resembles L. ca7zaliiczdlaafus (ScHuMAcfaER),

 a species of the A/iiocene, the Pliocene, and the recent of Java.

     The deterniination of the Åíauni,, however, soon provecl tliat the

 majority oÅí the sp3cies are not in comn?on with those oÅí tropical provinces.

 P,Loughiy speaking, it more resembles tlie Upper Miocene of Java thaEi

 the recent of that island, but the clata are not enough for the pLurpose of

 correlation. 'Jrhe occurrence of some common and closely relatecl forms

 shows tl)e existence of the I<urosio which has been favourable to niigrating

 marine animals since early Neogene times.

     COMPARISON WITH THE PUOCENE OF IZUMO
     IProf. Yoi<oyAMA* describes txventy-two species of Mollusca from

the Izunao IPliocene, out of vLThich two belon.cr to tl)e Cephalopoda-IVTa2tlllzds

zLgz"moeiiszb Yoi<oyAMA and Ar.aonazila loleeuza.craz' Yoi<oyAMA. He is

inclined to reg'arcl the fa!ma as of the Lower Pliocene in age, belng

decidedly older tln,n the Lower Ailusasino, south of T6ky6. Tiie following
                                                           '
forms are iti common with the I<al<egawa : Zoii-"tzaflr15onzbu (Yoi<oyAMA),

Naliha 7lvnthoslo72za IDEsi-iAyEs, Dei-21alz'um. rFilsszblenlali'zvm? sp., -tF?anoPe

bcrenerosa GouLD, Vei•ius yoleoya,nzaz' n, sp., and AciZa miblabiZils ADAMs.

There are found the following fornis of tlie Japan Sea element: Zufn'lella

aff. saz3inieizszb YoKoyAMA, Ca7'ari'zdvi f5aztlPercztlzim "Sroi<oyAMA, Cenznli'zvm

sldi>q72Zrnszlg 5rloKoxrA"f.N ancl Pecle7i ),essoeffsils' JAxr. These Japan Sea

elemerits and some characteristic e.xtlnct forms such cf{s Ceillellzts iL2i•-

77ioeiiszic YoKoyAll-fA and Pecleiz lea.o'amibu•i2is Yoi<oyA"iA are entirely absent

from the I<lal<egawa fauna. The age of the deposition is probably Hea;r

that of the I<al<egawa, but exact correlatioii is impossible owing" to the

paucity of species. •
         '
          COMPARISON WITH 'I'HE 'ISERTIARY

          ' FOSSILS FROM KII '
    Prof. Yoi<oyArvTA'i`;iC distinguished thirty-two species of fossils from

    '}: On some Fossil Mollusca from the Ne,o.gene of Izumo, Jap. Iour. Geol. Geegr,, vol.

2, no. I, I923.
    ** Tertiary IFossils from I<lti, Jap. Jour. C eo}. GGogt'., vol. 2, no. 3, Ig23.
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tlie sandstone of Tanabe, I<ii (Wakayania-ketD, ancl cor}sideyecl their age

must be lool<ecl upon as probabiy Lower Pliocene and not rvliocene.

Many un-namecl species collected by I-IipNAsE and pr,eseirved in the IRstitrite

of I<y6to Ii"perial University being' aclded, the fauna becomes a tolerably

rich one. The faun.i shoN?v tlie eviclent effect of the warin current, having

a similcftir assemblag"e of Mollusca to that founcl on the present Pacific

coast of Soutli-western Japan. In this coi}nection, the [I]atn,be fauna and

the I<Lal<egar"ia Åíauna arLm in t!ie same condhion, whi!e the majority of tlie

species care not in coinmon. Prof. Yoi<oyAMtN mentions that fourteen out

of tlie tliirty-two species are extinct. But this number seenis to me to

be too small. A(rany oÅí the extinct forB?s are iess related to tlie living

than tiliose of the I<al<egawa. Therefore, the i.ge oÅí the Tanabe sandstone

must be older. Moreover, the occurrence of P7riicarjya bac2ilztnz Yoi<oyAMA

x?vhich is very closely related to l71. callosa JE"ri<iNs, a valuable itidex fossll

of the Miocene of the East, ls very noteworthy.

       COMPARISON WITH THE TOGARI FAUNA
    The Togari formation in rvIino (Gihu-1<en) yields abtzndant well-

preserved fossils the ag'e of which Prof. YABE,;i` and Prof. I-[[. INtlatsLmioto'ÅÄ`'i`

consider to be Miocene, whiie BRAuNs:ts"i`'S' and IProÅí. Yoi<oyAMA"'`*'}:":J ascribed

it to a more recent date. The type locallty of this formation is distant

Åírom Dainiti no more than a hundred 1<iiometers. The fauna, hoxvever,

decidedly differs firoin tilie lattLf}r. PerliLaps that of [L"ogari is the forerunner

of the faunal element of Japan proper iii the recent ancl !iad developed

in an lnlancl sea unaEfected by ocean curyents. .
     '    The occurrence of IL7Ti'captya ancl Des7noslyl2is is i]n Åíavour oÅí the

Miocene orig'in of the strata. If this fornaation is' not a real niarine

facles of tlie I-Iiramal<i forn3ation which contains some land nianitMals

al<in to the forei.crn Lower Miocene forms, yet it'do'm.s ltot' niuch differ

frOM..`h ,a .t ,,l,II.:,.iil'//'ki`/(r,;',.lildg,:,f.,l"11,'OLi:,,,le'8tT(,i.ti,bcr.iii'i.l,'8ifti,,rle,i,aE,l.?.ii.9'

   4'`k Sci. Rep. T6hol"i Univ., G66]ogy, vol, 3. p• 73, igi8; Ib;'d, voli' S, pp• 83-85, Ig2i•

   :ts:i`:it Geology Env. Tokio, p. 6g, I88I• '
                                              '  ***'g Jour. Fac. Sci. Unl,v. Tokyo, sec. 2, vol, i, p. 2i6, ig26. .

                               .1•                                  tt
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   COMPARISON WI']rH THE TERTIARY MOLLUSCA
                       FROM SINANO

    [Irkc T.ertiary A,Iolluscan fauit.a of Sl[-icatio (NTaL.rano-ken) is to be

talt'en approximat'ly as belongingr to thc lower 1)liocene according to [Prof.

'E'loi<oytxMA.::': It is obviously of the typical Oyasio type containitig somc

NTorth A- nieric.an eleJnents ancl represent•s .a str!-kiii.(.r eoi'ttrast it'o the ])aii)iticftti

ftlUllcl.

    CORRELA'IrlON WITH THE KAKEGAWA SERIES
                           OF TOSA

    The marine con.olomerates a, tid sa!idstones, r'esting unconformably

upon a founclation of ]X/Iesozoic rocl<s, occupy a fexv sm.all isolated

patches alon.cr the coast of Al<i-gun, Tosa (Ir'L', 6ti-k'en in Sikoku>. [II'he

occurrence of some ]Foraminifera xvas notecl b}r I rof. YtxBE '}:* ancl very

recently ZProf. Yoi<oyAMA:i:'i`'i: determined some fossil shells collectecl by ]N,rr

T. Suzui<i of the Imperial Geological Survey. I niacle a rich collection of

niollusciLn reniains froin various zones c.,f t.hese beds, aiicl I ft, in convincecl

that they are the eqkRvalents of the I<al<egawa series. The I<6nomine

I?)6ds at T6nohama are especially iJich in fos,siis. IBelow is a iist of the

characterist/ic species of the I<akeg'awa series in common, rare exa,mples

being omittecl :

                Aci7a mi)'abilxS ADAKils &' J?xEEvE.

                Scapltarca satofem' caste'l.7ta Yol<Oy,!"IA.

                Cl.1,c.inieris tolontiL.fis2:s n. sp.

                6/"tll,cimer?is' ret.ttiz(la (I)uiyKE. t"),

                Pecten PrtiesiSo•nits' 'SL'oKoy"."tA.

                 Crctssate!lites .1,a,o,'7t7'ai tt. sp. ••

                 P'-e7te17icctlkgl;x .ISctntin (Yol<Oytx}IA.)

                "?a)el,i7'dea 7it7ttiica I<EEvE.

                Cltibne tsabelli)ict 1'iflLipm.

                Ct'evtenti?i watlieleti ]iVIAnlLLF.t

    *' Joui; F5c; Sci. URiv. Tokyo, sec. 2. vol. i. p.-4, ig25.

   ':c:Y' Sci. gep. T6hoku-'Univ., GJeolagy, vOl. 4, p. iiS, i9i8•

  'it*'i` Joui•. F.ftc. Sci. Iliniv. Tol<yo, sec. 2, vol. i, p. 365, I926t
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                 Pa,b7titz scltnelhkrna (Dviyl<F.R).

                  CJorb?tla scaPlio2iles I'IINDs.

                 S?tch7letve obsoleluvi arenrtriu.7n )iv{[A.I<IyA"ftx.

                 2Vrct"ba .7'a.7?tftosto7iia DEsHAyEs.

                 "Poli)ziices sa.o'a7nilrns?3' 1'ILsBI"y.

                 .erk"eno)bltoi'a escitt(r (rx.EEvE).

                  7>trritella Perte,'eb7'a "SIToi<oy,t}ftx.

                 Tonfza lttleestoma (Is'i's'rER).

                 Latr2tnc?ttT?ts elatits (IL'oKoy,xMA).

                 ffi>iike cae.'ata dai)i71ilens7is' n. subsp.

                 ]hhr'ofttsus 7ilag7zlifcus (LISCHKE>

                  Cltiicorens toto7niensi3' n. sp.

                 f...:,xitz vnila7tlton7ica n. sp.

                 Olibya 7n2ts.tek)za L,NM?LRcl<.

                 01de,ella s?SiAetoi'dets 5/roi<oytt}[,x.

                 /lncilla albecctllosa (I"lsc}il<F.).

                  Cancellaritt Pri3'ti)2a. ('SL"oKoyAMtN>.

                 Tr'7.aonosto7nrt l'?t7'odeti n. sp.

                 Titxriic?tla sitbdecli"di3' ('ll"oi<oy"."fA).

                 S?tre2tla sobrbia (Yol<oyAM,x).

                 ( 1,m•ato.sp,rl'n : sollbitala. (SoNixERBy).

    Besicles the above, there are many species new to science the

description of which to.crether with cletailecl stratigraphy wilt be publishecl

at another opiportunity. Juclging' from the asseniblage, the I<6noniine

Beds as a whole correspond to the Tenn6 saficls.

    I discoverecl at Aki another horizon xvhich seems to be somewliat

older, containing S2ic/izbum. /iiaysli.b2"ni 'Srloi<oyAMA, a chaaract'eristic form of

the Dainiti horizon.. , '
                 ' AGE
    The percentage methocl xvhich, at least theoretically, niay be appiiecl

to the determination of the ag'e of the I.,ower I<akegawa, but as to thL'\

prlictical appliccition there is consiclerable disagreement. The proportions

of living forms noticed in the NTeo,o.'ene faunas of Troplcal Asia by

Prof. ITXdaRTiN,'i` Dr. ]XToE'i"LiA'G'i"{' and ITN4r, VpxEDENBup.G*'i`'i` are generally

                                                           '    * Die Tertiiirschichten .ftuf Java, p. 2'4, i88o.

   :7'* l'i'aana of the ]N/Iiocene Beds of Burma, p. g7, igol.

    Y' I'roc. ]iN,'falac. Soc., vo]. Io, pp. 25g-26T, UJ}i2.
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.qreater than ihose niet with i,n the stanclarcl horizons of [Europe. This

clivergence froin the I.yellian stanclarcl niust be inuch reclucecl in Japan,

because the climatic chans,es cause{1 b7 the variatio. n of the ocean currents,

as comp.arecl xvith the uneventful IIs<Teogene history of the tropical seas

which must lnve allowed thereiCore a much niore gradual evolution of

the marine fautia) have been of co:isiderable sig"nific,ftnce. IFor this reason,

the percentage methocl may approxiinately be applied in Japan. As has

alreacly been noted, [Prof. "Eti'oi<oytx"ftN placecl the Dainitian in the Loxver

Pllocene, althou.crh recently he is inclinedl to consicler it as the ]yGidclle.

U'sing the same method he plac.gcl the I.ower IXtlusasino at a more recent

date than the Dainiti. The percentag,e of extinct species of the typical

ILower ])vlusasino seems to become smaller than the 4o's 9'o' given by him.

The g'reater half of the deposition is of a deeper water origin ai•id in this

connection, the litholog'ical characters of that becl are relatecl the Upper

I<al<egawa xvhich is of a similar orig'in, although the faunistic difference

between these two formations reject]s their equivalency.

    The occurretice of /lmussibf5ecleii I67'aesz.eviz3 'Y'oi<oyAMA, a species

very closely allied to A. b2traliLe'alenszk I.amarcl<, a species of the [ll.anghian

and ITIelvetian of Europe. Togethet" with this, there are a few ]Vfiocene

forms of Java. But the materials are too small to adn]it of any exact

correlation bein...o•- made.

    As for the most probal)le conclusion concernlng' the i.g'e of the

Dainitian fatma, I am inclinecl to the first opinion of Prof. 'ELroi<oyAMA.

IR.oughly speal<ing, it corresponds to the :Plaisancian, or if the stanclttrd

of Inclia be adopted witiitoxit reg'arcling- the temperate conclitioiit of our

clinnte, it xvill be tal<en as ]Pontian. •

                           SUMMARY

    i. T.he I<al<egawa sediments overlap towards the east at least in

the type locality upo:i the o!der Tertiary rocl<s. •
    The subclivisions of tiie lower part ancl their fossiliferous horizoiis carÅé

summarizecl as follows: '
      Dainitian.
             '
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         b. Tenn6 sands. Zotie of S2icliz'2i•ni obsolelu77z apteizarz'ztf7z

                               and Tetrrib2tla SzibdecliPdi:r.

                               Zone of ..9'itcliz'2g•iva obsolelu77?. co7i.crlo7ne7'-          a. IDainiti sRn(ls. 3•

                   • alzi•fn.. '
                            2. Zone of GIJ,cimerzk'lolo7inlenszic and

                               Sztclii'7d7n obsoZelzun..

                            i. Zone of 5'etclii'zvv2. 7n,),sli'duin.

    2. The geological age is approximately Plaisar'ician.

    3. The climatic coiiclition of the sea was siniilar to t'he existing sea

beL"ween Sagami ancl I<IE. The fauna is pc-rfectly of the I<urosio type.

    4. The Tertiary rocl<s of Tanabe, Tog'ari and lzumo are older thaii

tlle Daiiiiticiii.

    s. The typical Lower A'fusasino is younger than the IDainit'i:an.

    6. The I<al<e.cTawa series of "1]osa comprises the two zones: The

lower-.fi'?tche'zd77i 7mL:yslz'cuni zone ancl the upper-T.enn6 sands horizoi}.

     7. [L'he fauna contains i7i species of ]Ntlollusca, 46•8 O/o of which is

                                     '                                       'exactly 1<nown as living.

     8. The evolution of the Gastropocla is inuch niore rapicl thaR that

oÅí the- Pelecypodft..

     g. The Dairiitian is .i stratig'raphic ancl Åíaunal unit, It inight play

the r61e of statidard for the future stuclies of t:he Japariese Cainozoic,
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              DESCRIPTION OF THE SPECIES

                          PELECYPODA

                            Nuculidae
 '

Acila minuta n. sp. (2?late f, -lfgs. 8, 7c.)

                                                                 '
    .SlLell small, thin, oblique ancl very inequilateral, ov'ateiy svibtriangtilar,

co:ivex, with clivaricating sculpture. I?jeal<s subterminal, very opisthogyrate

ancl inturned, approxiniate, elevated into an acute angle. Anteilior dorsal

iiiELr.crin ion..o", sloping, lightly convex, narroxvly rounded on nieeting the

regularly conJLrex ventrai margin ; posterior dors,al m,argin slitort, abotit hftlf

the len.crth of the anterior, vc-ry rapiclly clescencling', nearly stralght, siightly

convex in the micldle; pcstero-ventral angle obtuse, roughly iosO. I.unule

Iinear, itidistinctly marl<ed, short, scarcely extending to the middle of tlite

dorsal slop3. EscLitcheon round, faintly indicated without bouncling lines,

smooth except' for the fine incretnental lines. Dorsal area oblong, boundecl

by obtuse riclg"es runnitig froni the beal<s to the postero-ventral cRn.,(.)'le,

shallowly ..o'rooved insiCle the bouncling ridg'e, lightly pouting in the micldle,

sculptured by oblique bifurcating threads which do not extend in the

escutcheon. Sculpture lil<e Acz7a z'nsz2g'7izle, consisting of oblique divaricating

threads; the !ine at which t'he clivar!catlng threads cross is near the middle

of ihe shell; the threads bifurcate near the anterior dorsal mar.gtin. Pro-•

dlssoconcli smooth. Interi6r nacreous, smooth, shinin.cr ancl the ma;'gins

crenulated. Itling-e with a narrowly triangular chondrophore directed for-

ward; the anterior line of teeth long', started fro]n the beal<, sli.crhtly archecl,

iRcreasing in heiglat clistally, ttbout two-thircls tiie len.Q'th of the dorsal niargin,

with abomt i8 teeth; the posterior one meeting tlie anterior at nearly a

right angle, short and straight, witli about io teeth; the fiirst tgoth is

paraliel to the lower ed.cre of the chonclropho]re ; there is a stnall triangular

platforni of shell substance. r.ength, s.i2 nnn.; height, d;.4g mm.; diameter

about 3.i nmi. Type: I--Iolotype, no. 2oi. '
    0cc2dr7'ence.-Dainiti (frequent'), I-I6nohasi (not rare, type).
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    Aci'la 7nz:n2ila n. sp, is inuch al<in to x'{1. i;7isJgcrnzls GouLD a species

living ii th3 waters of north Japan ancl xvhose fossils are known in the

ACiocene ancl the Pliocene of this country. It differs from the latter species

in that the shell i; smaller, probably not attaining the size more than io nim.

Iong, less inflated ancl not so elong'ate ;. the posterior encl is not so truncated;

tb,e niargiti is distinctly crenulcate and tliat there is no lamella at the posterior

edge of the che..nclrophore. A. zle?szLcrnzls has a sharp laniella at that e[lge,

behind which there is an oblique triangular pit directecl forwards. The

first posterior tooth in that species mal<es the posterior edg'e of this pit

xvhich is as long as the half of the lengtli of the chondrophore.

    A. i'fzsziscrizile GouLD is neither a synonym nor a variety of .A. nezb'abi'lik

RF.EvE cFt ADA)•is, Nvhich was supposecl to be ft, I<oreati form of A.

tllTarzbala HiNDs by Dr. DALL. 'J]he clifference betsveen these species were

well observed by IProf. Yoi<oxrAMA ancl Prof, Toi<uNAGA. i7Ntloreover, in

A. 7mi)'abiltic the pit beioxv tlie chonc{rophore is less prominent and tl)e line

of the posterior teeth bagins frem the top of the pit. In tliis point, A.

7ni>i2tla is more closely allied to A. 77zz'Tabi'li3-though it has not such a

pit-than to A. z'nszisanzls. The angle at the apex between the lines of

teeth is obtuse in A. m,i'rabiltb and A. z'ztszlscr-iiz's. The escutcheoii of A.

 7ni'7tabilik is weil defined by a clistinct line.

  Acila rnirabilis, (ADAMs et REEvE)

!866. Arucula mi)-abiZi3', IulANLEy, in SowERBy's Thes. Conch., vol. 3, sp. ig, f. ii4.

I87i. Nttcitla mirabiZik, SowERBy, in ]?Nlr.EvE, Conch. Tcon., sp. 4.

I88I. Nwc2tla cobboldt'ae, BJiAuNs, GeoJ. :Env. Tokio, p. 46.

I882. 2Yr?tc2tia fni>.ctbi}'71", DuNi<ER, Tndex. .sc,Ioll. I,far. .iap., l). 238.

I88s. Arftcit!a rAc?7al mii'abi'hls, Stsflfrn, Challen.crer Rep., Lamellibrancli{ata, p. 23o.

I8g8. 2V;ttr.?c!a r2Etci7ctl diwarrcata, Dtu.T., Tert. Fatma I,;lorida, p. 572.

Igo6. Artt.eegla m7'nabi7ib, Tol<uNAGK, Jouv. Coll. Sci. Un{v. [L'ol<yo, vol. 2I. ai'['. 2, p. s6.

Igl4. A7Iucit!a mileabi7i[s', IsvAl<AwA, I'Iand-list Jap. Biv., p. 48.

ig2o. IVticit!a mirabthI", Yo}<oyArlA, For,s. Iivliuva Penin. gotw. Coll. Sci. Un;,v. Tol<yo, vol.

       3g, art. 6), p. I8o, pl. ig, f. g.

ig23. iVlucu.'a mirab?7iis', Yoi<oyAMA, Jap. Jour. G-eol. vol. 2, p. g.

Ig2s. 2Nritn.nla. mirctbililg, Yoi<oyA"[A, Jotu'. Co}1. Sci. Uni'v. Tol"yo, vol. 4s, arL', s, p. 3e.

Ig2s. 2Vlieculct mi7abiZt's', Yoi<oyAliA, Ib:'d., ait. 7, p. 2r.

Ig2s. Arucu,ia mi>'ab77ils, Yoi<oyA"fA, iottr. JF'ac. Sci. Univ. Tol"yo, sec. 2, vol. I, pp. I25,

        r37, 226.
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     0ccztrrence.-Tenn6yama. :iNTit6.

    DiisITibzftzb7z,-Upper MMusasino of T61<y6. Naganuma Beds. Lower

I'Iusasitio of Miura. Pliocene and Airiocene of the 7uy6ban coal-fielcls.

Miocene of Mino. N•eog-ene of Siobara, Izumo ancl Titibu,

    Lievl7•x.cr.-Central and western Japan. I<orea.

    This species is distingvishecl from A. 77zi)iuXa n. sp. in having tlie larger

sliLell, the niarle-ed esc.utcheon, the long clistitabt lunule, t!iLe acute postero-

ventral and obtuse apical angles, the pronainent lamella below the chon-

drophore a, nd the smal! triangular pit between the chondrophore and the

poster;'oi' teeth. IPr(f. YoKoyAMA'i; considers that tlie clay when N. mibla-

blli3 a'id N. cobbolaltae wili be provecl to belong to the same species wil{

probably come, and that, even if that cloes not, still it can not be clenied that

there lsaclose relationship between the two forms. I{e also says N.

z:i•iszSamle may be the young of one of these species. The most impoi'tant

hinge character, however, has been negiectecl.

    A. mz'rabilib is repre$ented ift the Tenn6 sand by several fragnients

of detachecl valves and by a few inner moulds.

                             Ledidae

  Leda confusa I-IAtsTLEy.

i866. Leda eonfusct ILIANLEy, SowEimy's [I'hes. Concli., vol. 3, p. IIg, f. 8s.

I87i. Letla confu.sa, SowERBy, in IR.EEvE, Conch. Tcon, sp. 24.

I874. Z]eda con17gsct, Lxscm<E, Jap. ]NXeer. Conch., vol. 3, p. Iog.

I88i. Ieda conf]isa, BRAuNs, Cteol. Env. Tol<io, p. 45.

i882. Z]eda confttsa, T)uNKER, rndex Mol}. A'far, 3ap., p. 238.

I8gs. Zcda confusa, I'ILsBRy, Cat. Mai". I'IoN. Jap., p. isl.

igo6. f..ed`z eonfttsa, U]oKuNAGA, Jour. Coll. Sci. Vniv. 1"olcyo, vol. 2I, art. 2, p. s6.

ig22. Zedet confits(r, "5L'oi<oyAts[A, I""oss. Up, liv'Iusasliino <Jom'. Coll. Sci. Univ. Tokyo, vol. 44,

       art. I.), p. I95, pl• i7, f• 4•

ig23. Ledo confttsa, Yoi<oyAMA, [Irert. iVroll. Dainichi, p. i8.

Ig2s. 1;edo confusa, "SlroKoyAIIA, Jeur. Coll. Sci. Univ. 11"okyo, vol. 4s, arL s, p. 2g.

ig2s. ]Leti(i conftesa, 5L'ol<oyA},IA, Jour. r,ac. Sci. Vniv. [L'ol"yo, sec. 2, vol. I, p. i24.

Ig26. 2:edo conftesa, Yoi<oyAts(A, Ibid. p. 226.

    0cczgrre7ice.-Dainiti. I-l.6nohasi. Tenta6-shritie.

    *'Iour. Fac. Sci. 1rniv. [l]okyo, Sec. 2, vol. i. p. 246.
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    Dzlrln'bztlzton.-Upper Musasino of T6ky6 ancl Tiba-I<en. Neogene of

Titibu and Zy6ban coa!--fields. I)VIiocene of ])LGino.

  ' .Z.TzPtii'n.cr.-China Sea. Central and western Japan.

    T. his species is frequently founcl in the Dainiti sands. The specimens

are mostly of young- ones, exhibiting very variable general contours. An

adult" shell measures : length i6•6 inni., height g•.n) mni. atltd thicl<ness of ri.crht

valve 3•2mm. .Tt' is slightly nio.i'e elongate 'cli•an the typo fig'ured by

IffANi.Ey, perhaps corresponcling' to the variety ``P7'oalztcfa." i[-l,xamination

of many specimens shows that t'his variety may not be a well-es,tablished

otle.

                            Limopsidae

   Limopsis tokaiensis 'SLToi<oyAitTtx.

Igio. L?)iioptsi3' Xol,a?Zv2s!}' Yol<oyAbiA, Jont'. Geol. Soc. Tokyo, vol. I7, p. J, pl. g, f. I, 2, 3,

        s, 6, 7.
I6Io. LiinoLgbsi3' toka?'ens7ic var. e'!on.o'ata 'SL'oKoyAifA, Ibid., I). 2, p]. g, f. 4.

Ig2e. L?'mo7Js7k lobaibnsi3' "SL'ol<oyAlfA, Fo3s. -N'I'iura I?enin., p. i72, pl. i8, f. f4, Is, i6.

     0cczt7'7'e•nce.-Tenn6yama.

     Pilgl7'iZiztlzb7i..-I.oi;7er INt[usasino of iXtlliura. I.sQTa..o'inuma I)?ecls. I?liocene

of Kuin6zan.

     ZLzkdz>i.a.-OffI IB6syfi, rare (YoxoyAMA).

   . This species is very ra ely founcl in the Tenn6 sancls. The speciniens

are mostly dwarf. An examp!e ineasuring hi.o.ht 8•s mm., length 8•7mm.

shows thicl<ened margin and less number of teeth ancl l]ighly clevelopecl

li.crarnental area of tlie inaturity, halfway interrupting the line of teetla.

     This species is related to L. maanbneptsik Sb•n rH ancl L. Pela.crlca SMi'ri-r,

the differences of which were fully observed by IProf. Ybi<oyArvfA. L.
'loleaz2nszls is also related with L. fay)b7zae SowF.pxBy, a iiving species of tl]e

Japan Sea, from which it differs in being' smaller, in having smaller nuniber

of radial lines and a shorter hing'e iiiar.qin N]vith a narrox?ver ligamelttal

fossette and a higher area, Aforeover, the nepionic shell of L. Zay))nae is

less tumid and has a crenulatec! ventral maygin lil<e .L. cre7•zaXa A. ADA"rtts.

The sheiis of thos) species are very variable. But, on an average, .L.

Ioleaie•rtszle is inore narrowly oblic"ie witli aie shorter clorsal martgin and is
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more inflated and thicker. .L. Ioleatefisi3 is found together with L. Iay2imae

in the ILower Atlusasino and in the [Pliocene of I<un6zan.

                            Arcidae

Barbatia (Scapharca)* satowi castellata (YoKoyAMA)

Ig23. drca castelt'ata YoKoyA}iA, Tert. Moil. Dainichi, p. I7, pl. 2, f. Io-I3.

Ig26. Arca rklizoinalocardiix] i>iLlfata, YoKoyA"fA, Jour, Fac. Sci. Univ. Tokyo. sec. 2, voi.

       I, P. 350•

    0ccurrcnce.-Dahiiti. I-Io"nohasi, Tenn6yama. INTit6. Iwasibara.

    Dticlribulzbn.-I<al<egawa series of Tosa.

    B. salo:ei' is characterized by its obtuse antero-dorsal angle, its rounded

anterior end and its 33 to 3g flattened ribs. B. nzipIPonevisik (?msBRy) and

B. caslellala, being not differentiated from the species in character, inay

be considered as geo!ogical or geographical varieties of .Zi?. sato"befi DuNi<ER.

B. salozcrl caslellafa is longer than the living species and has a slightly

longer postero-dorsat edge. ' .
  Glycimeris totomiensis n. sp. (Plale l, fibcrs. f-4.)

    Shell medium in size, thicl< and solid, oblique, roundly triangular,

slighdy inequilateral, nioderately convex. Beaks a little anterior to the

middle, prominent, incurved, close together. Anterior end rounded with

the subtrtmcated and descending dorsal margin; posterior encl somewhat

pro:lttced, forming a rounded angle; postero-dorsE1 margit3 truncate; ventral

margiti regularly arcuate; aii inclistinct• ridge descencling from the beaks to

the posterior angle. Surface with about 2s rather obscure radiating' striae,

obsolete on the posterior area circuniscrlbed by the ridge and towarcls tlie

anterior end; crossed by fine incremental lines and well-marl<ed .crrowth

per'iods. Interior porcellaneous, smooth ; basal margin prominently crenated ;

postero-dorsal marg-i.n with a very fine but well-marl<ecl ridge. I-Iinge-plate

heavy, broad, arcuate, with 8 to i2 oblique, lamellar teeth oia each side

of the inicldie, decreasing in siz.". meclially and distally. The series of teeth

    * XVooDuNG, XV, JP., IN•Iiocene Mollusl{s from Bowden, Jamaica, p. 4i, ig2s.

      [I]he sub.rrcuieric name " ScalSliarca " displaces A7iatlara wliich type is tEtrca antXeztattz

LINNk and not A. antt' euata ' I'oLI. '
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 in adult shell interrupted in the niiddie. Addtictor-scars distinct; the

 posterior one elevated with $hai'p boundary. IE[eight, 33 mm.; !ength,

 33•S mm.; diameter, 23.4mm. Type: Cotype, no. 2o3.(I]'I6Rohasi).

     0ccuptrence.-I-I6nohasi (abunclant), Saig6-bridge. Iwasibara. Te:•in6-

yama (rare). Nit6 (rare).

     [I]his species is very variable in fortn, soine being more depressecl and

soiiiie otliers bein.cr inuch hig'her than tlie types. The diniensions of 7

examples from I+Io"nohasi ineasured and calculated iti the ratio of height

to length:

                       I'Ieight ' ILeng'th I-I;L

           I• 37•7 34•7 i•09
           II. 32.4 3o.o I.o8
           III. 33.o 32.g I•OO
           IV. 32.2 33•3 O•97
           V• 33•O 33•5 o•98
           V[[. 28.8 3o.4 O•94
           VII. 2s.o 28.i o.8g
     rl'he blunt ridge extencling from the beal<s to the posterior end seeins

to be the constant cliaracter of the s-Lecies. 'I'he riclge is but obsoletely

recogRizecl in some living allied species such as G. .r6ssoe7isilo SowERBy

ancl G. weslila IDuixTi<ER. This species is also relatecl to G!. niplxSoniin

Yoi<oyAr}f.N which occut'""- in the I.ower ]N([usasino of Miur.rL III)eninsula, but

it diflfers froni tliat species iti that' it possesses a heavier and niore tuniid

shell with a nio[lerately heavy kinge and a xvell-clefi{ied postei'ior ridg-e.

  Glycimeris nakamurai n. sp. (21ab'e. I, f.as. ,f, 6,)

    Shell attaining a large size, thicl< and solid, suborbicular, a little lon.o'er

than high, convex, nearly equilateral. Beal<s large, naoclerately elevated,

tumicl, naedian, close tog'ether. Anterior and posterior ends subequaliy

broadly rouncled, tlie anterior being- slightly larger, with nearly straight and

yather short dorsal niar.oins; ventral inargin arcua,te, passing insensibly to

the regular curves of both ends. Surface with many radiating lines which

beconae obsolete and crowclec! on both sides; also crossed by very fine
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nymierous subequai concentric striae. The upper ceiitral portion of the outer

surface witli many irregularly scattered f}tie (iots. Ligamental area niuch

clepressed and narrow, about half the length of the shell, stnooth, Hinge-

piate heavy, broad aRd rather high; the upper margin horizontally straighr,

the lower margin arcuate; teeth 28 in the type, thick, more or less hooked,

vertical iR the mid(ille, oblique towards the sicles. Adductor-scars subequal,

oval, raised Åírom the sLirface, the compression caused by their thicl<ening,

making a fold of shell substance between the hitage-plate. Pallial line simple,

well-marl<ed. Basal margin promitaently crenate. Length, 78 mm.; height,

7imm.; thicl<ness of right valve, 26mna. Type: l--Iolotype, no. 2o6.

(H6nohasD.

     0cczsrre7ice.-H6nohasi. Tenn6-shrine.

    In general contour, t!iis species resembles G. cilsslgz•tensi3 MAT<iytxMA, a

Lower rvIiocene species of I<orea. It cliffers from that species in that the

sheli is more equilateral, the beaks are !arger and nearly contiguous, the liga-

mental area is narrower, and the radial rays are less in number-about

ii between the length of 3cm. on the middle portion a# the distance of

scm. from the beal<; that of G. ci3slizte7?sib is about i6-and in having

the peculiar fine clots.

    G. nalianezgral n. sp. is more closely alliecl to G!. alboli>ieala Lisci{KE,

a' liviiig species oÅí Japa.n, but lt cliffers •from that species in being n3ore

circular in the full-.qi'own examples, in possessing a heavy and solid shell,

a higher liing"e-plate and snialler number of the surface dots. The dots of

G. alboli)igala are numerous andl show a regular arrangement. ]}'robably

the living' species had been derived from tliis fossil species.

  Glycimeris rotunda (Dutwt<ER). (f'laXe. /, fi.cr. /".)

I882. Pectunculits rol"ntl"s DuNi<E!i, Tndex. Iivloll. IIV{ar. Jap., p. 236, pl. I6, f. g. Io.

I88g. "Pecluncitltts fotundus, I'xLsBRy, Cat. Jap. IL(ar. IXIoll., p. I5o.

Ig22. Pectitncttlus s,anu?kawai; Yol<oyA}f , Z?oss. Up. .".,Ittsashino, p. Igo, pl, I6, f• 4. 5.

    0ccurre7zce.-Tenn6yama 'fi (common). Saigo" -bricl.cre, Tenn6-shrlne.

NTit6.

    Diletn'bzdlibn.-I<al<e.crawa-:-eries of Tosa at I<6nomine. UTpper Aau-

SE SMO.

    .LiPdz'n.cr.-Between T61<y6 Bay and Tosa. Also Nagasaki.
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     [t'he fossils founcl in the Tenn6 sancls are hayclly clifferentiated from

tlie species living ln t!ie Nvarmer waters of Japan. The full-grown specimens

are Rot so circular as figurecl by IDuNi<m<' but oblique with a sll.o,'htiy produccd

posterior ventral corner. It is aiso characterized by fiiie concentric striae.

The living examples are always peculiarly starred witl} white. IProf.

Yoi<oyAr,iA assigned P. f'olana(its DuNi<ER fotmd in the upper ])L{rtisasino to

the youRg of P. vestiXzts DuNi<Ei<. 'VVhz}t he tliought as .P. ffotztnalzts is

not really .R. rolztnaliis of IDuNi<Ei<, but is the yo.ung+ of 2/). veslzZzts.

    This species is more compressed tancl lenticular thati G. tfolonzibirsib

ancl lacl<s the posterior ridge. One of the fossil specitnens measures 34 nim.

in height, 36 nini. iR lengtli ancl i2 niR3. in clian3eter.

                            Pinnidae

  Pinna cf, attenuata k]EvE.

igis. Px'nna attenuata M"IENKE, IwAKAwA, I-Iand-list Jap. Biv., sp. iss.

     0ccztTipte7zce.-I-I6nohasi.

    Lz'vi;]z.cr.-Soutlz-western Japan.

    A Åíractured young specimen n3issing- the apical cancl l)asal portions is

at hand. [l]he posterior side has a few obscure radial ribs and the anterior

is oblicluely xNrrinkled. Compared with the living form, it is fotmc{ as

iclentical xvith our "ILIab6ki-g"ai" xvhich is sRcicl to be the sanie as l)i7272a

allezaztala REEvE of the Molluca$ (Conch. Icon,, sp. 46.)

  Atrina japonica (`I'-IAtuTLEy' REEvE).

Ig22. P?'nna 7'a)Oonzba, Y"ol<oytxMA, lf'oss. Ul). IFtiusashino, p. i8s, p3. is, f. 8.

ig23. "Pi)tna 7'ajbonibu, Yo]<oyAs{A, Tert. .A.•Ioll. Dainichi, p. !7.

ig2S. I'e)z7ta 7'aLPoneba, YoKoyA"{A, Iour. Coll. Sci. 1rniv. Tokyo, vol. 4s, art. s, p. 28, pt.

     6, f. 7•

    0ccztrrence.-Dainiti. I-l,6nohasi.
                                                     '    Dg3tinbgtabn.-Sirado Beds of I<askna. U'pper A!Iusasino of T61'<y6

                                                             'anai Tiba-1{en.

    Lz;dl?z.cr.-Central ancl wesLtern Jap:m.

    A fraginent of tlie apical portion of this species from th3• sancl") of

[D.xiniti was determined by IProf. 'Slroi<oyA"fA. [Lliere is also a much fractured

she]1 assisrnable to this form iil the saticls of I'[[6nohasi. The apical p:}rtlon
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                    '
 of tliis species is entire ancl not fissurecl; therefore it belon.qs to the genus

Aln>ia.

                             Ostraeidae

   Ostrea musashiana Yoi<oyAbfA.

 Ig2o. Ostrea •musasltilrna Yol<oyA}IA, Ioss. )/•liura l'cnin., p. 163, pl. I6, f. I-s.

 Ig22. 0strea musasin'ana Yol<oyAMA, Foss. Up. tl'rusasl)ino, p. i8s, pi. i5, L 5.

     0ccztr7'ei2ce.-Dainiti, I-I6nohasi. Tenn6-shrine.

     Di31rlbzdlibn.-Uppet` Aausasino of Y()kosul<a ancl Tiba-ken. Loxver

]evlusasino at I<osiba.

     .LzFtii)z.cr,-Sagan-si Bay.

     Three specimens from I-l[o"nohasi representecl uncler tliis category, consist'

of very convex lower valves of a smali 0sl•rea posgessing an elongate ovate

conto"r wlth ati uneveii iaminatecl surface. The shells adhere to the interior

of the outer lips of clead Gastropod shel•ls. Tlae surface shelterecl by the

outer Iip is smooth, and 1ias a strong .c.piral I<eel whicli corresponcls to the

posterior angle of tlie aperture. The materials from the ot'her locality are

iarg'er. One oS the specimens measur'es 3i mni. In height' and is like the

type specimens of the Musasino. An oyster living in the deeper and clearer

water of Sa.crami BEy arid namecl 0slfrea cocklea IPoLi seems to me differing

li,ttle f.roin the present species.

  Ostrea cf. palmipes SOwEi<By.

I87i. Ostrea Palmipes SoNvERBy, Concl]. fcon., sp. s6.

     0cczdrfe72ce.-I{6nohasi.

    The small low• er valves adlierin.o' to a Ehell cf [L7'ml7o7izlatne• are probably

closely related to 0. Pallliipes, a livin.cr sp.ecies of th-.". ]?hilippines ancl

I;orniosa. The specimeiis are too young ancl iniperfect to admit oÅí a more

precise identification. The shell is flat ancl siibqtn, clrate in outline. On

both sides of the hinge, the itaner naarg'in is crenate. One of the specimens

nieasures i7 nini. in height and i4 nini. in length. The living shell oÅí the

Philippines was clescribed as posse:-sing' a distantly ribl)ed surface. But this

character is not a constant one; naany of the specimens adhering to smootli

depressecl bivalves exhibit no raa'ial sculpturt'i.
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     0sl7'ea Palmiipes was Åíound in the upper IPIeistocene of I<ii by ]?rof.

NAi<AMuRA ancl IVk'. KuRoDA.

  Ostrea folium LiNNE.

i87I. Ostraa foltltm, SowERBy, in REEvE, Concli. Icon., sp. 4o.

I882. 0strea folitem, DuNi<ER, Index. tTN/lar. Mo}l. Jap., p. 24g.

igog. Os"ea.rAlectr;yon? folthnjz, .MAR'r[N, Die I'M'ossilien von Java, p. 33g, pl. 47, f. 24,25.

Ig2o. Ostrea rAleelfp,oniitY folthsm, Tiescit, 1'a]. Timor, vQl. 8, p. 8g, pl. I6, f. 236.

i924. 0strea cuc2tllata, YoKoyAtsfA, (non BoRN), Jour. Coll. Sci. 'Univ. ":okyo, vol. 4s, p,

        s7, pl. 4, L I2, I3.

     0cczdrrence.-Tarul<i.

    Dzbln'bzttzbn.-Upper Pleistocene of Numa, Tiba-ken. IPIiocene of

Sonde, Java. Pliocene of KampotiL.y Fatoel<an, 'Ilrirnor.

    Lz'win.cr.-Central Anaerica. East 'Inclia. SoutherR Japan.

    This deterniinatioii applies to a single immature upper valve which is

obiiquely oval with the beal< curvecl bacl<ward, The sides are divergently

folded, but tlie central portion near the beal< is roug'hly tuberculated. The

tube-shaped median rib observed{ by SowERBy and A([AR'xxN is also proml-

neritly developed in some Japanese living exaniples, But this is not a constint

character of the species. In tthis connection, it is cloubtful whether 0.

PliicatielZi GMEi.iN anct 0. al2tbztz SowERBy are g'ooct species or not. 'IL'he

inner margins on both sides of the low iitinge are finely tuberclecl. [L"he

iiLiuscular hnpressiotit is at tite naiCiClle of the hei.o'ht aiLcl a little posterior.

The specimeii mttasures 3gmm. in heig'ht ancl 3smm. in length. Comparecl

with the recent specinietas from I<ii, the fossil one ma,y s.afely be assigned

to the sanie species. '

                           Pectinidae

  Pecten (Amussiopecten) praesignis 'Nroi<oytv,iA.

Ig22. "l?ecteit PraesiSo'ni3' Yol<oyAlfA, Jour. Geol. Soc. "i"okyo, vol. 2g, no. 35o, pl. 5.

    Shell ratlier thin, orbicuiar, niore tlian iocrn. in length, slightly

broacler tlian hig-h, compressed, inequivalve being .a little more inflated than

the left, nearly equilateral, with broacl raclial ribs. IProdissoconch sniall,

ovately triangular, higher than long, smooth. Dorsal margins long', concave,
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sloping .o'ently towarcl the roundeci ends, su6equai, the anterior being slig'htly

long.er than the !]osterior. Apical ang-le large, a little larger than i2oO.

Ventral margiti very long, regularly arched, nearly twice as the dorsal

margins; the diagonal connects'tig the posterior .aticl anterior encls crossing

the height at its upper fourtli. iRjght valve inoclerately infiatecl near

the beal<, flattened on tke ventral area. ILeft valve plano-convex, iess

inflated tiian tiie right valve, flatly concave near tlie beak. Sculpture

consisting of i6 to i8, subequal, broad, iow ancl gat raclial ribs, the iateral

ribs often splittiiis,- into two or more obscure riblets; the interspaces on the

right yalve are narrower tlian the ribs tliemselves, while on the left just

opposite is the case. The ribs of young shells are narroxitrer than those

of the adult. Surface also raclially obscurely strlated all over, Incremental

lines clistinct, iooldng lil<e striations, somewliti,t lamellated on the left valve.

I-1'ins,e niargin straight, occupying half of the len.crth of the shell. IEat rs

subequal, with crowcled imbricating incremental lines, obiiquely truncated

posteriorly; the anterior niarg'in of the right convex, sballoxvly sinuated

below, representing' thL't byssal notch. The rig.ht ears hig,her distally than

the left ones and their upper carclinal inargit'is bent over the otker ones.

rl'he lateral margins of the deep x'esilial pit of the Ieft valve are sharply

raised into tooth-lil<e ricls,es xvhich coi'responcl to the lateral slope of the

broacl pit of tlie opposite valve. The margiu of the lateral slope has a

round tubercle which fits into the correspoticling clel ression at tiie outsicle

of the tooth-lil<e riclge of the left valve. I}Iir]gc line xvith two clistinct cardinal

crulas xi,;hicliL are finely vertically striatecl. Interior scxilptvu'ecl with i6 to

i8 p.Ftirs of sliarp ridges ending in a sharp point at a short way above the

vÅëntral niars,in. Z'Iie space betxveen the pairecl ridges corresponcling to tlie

int'erspace of the stirface ribs, often fi11ed xvith shell substance and appearing

as a quaclt-ate costa at the upper portion. I'.ength, i2Jfinini.; height, i ioniin.;

cliameter, iSmm. (I+Iolotype in Creol. Inst, Imp. 'U'niv. Tol<yo, measured by

I)rof. "YToi<oyA}TA). ILength, 78nini.; height, 7i nini.; hinge line, 36 inm.;

diameter, i3mm. (Plesiotype in G"eol. 1nst. I<y6to Imp. Univ., no. si.)

     0cc2t7'7'e7ice.-Tenn6yama(Abunclant.). 1ixTit6. [L"enn6-shrine. Saig6-

bricl..o'e, I[.wasibara. I-I6nohasi (rarc).
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    Dz3'lnbiilzbn.-Kal<egawa series of Tosa, at I<6nomiite.

     This species di'ffers from P. bitrarigcralefzsils LAMApNci<, the type oÅí

Am?tssibPccten and an IEuropean psTiocene species, in that the byssal notch is

smaller and shallower, the incrementai lig}es oÅí the posterior ear are not so

much curved, ancl the ribs are more in number. Their rescmblance, however,

is so stril<ing that they niay be possibly conspecific. AmztsszoPecten was

proposecl by Stxcco as a genus, but has subsequently been united to

FlabellileecXefz of the same author by Dr. DEpERET ancl RoMAN. Iti naany

respects, tliese' fortns have internaecliate characters betsveen the typical

.Peclen and A7mAglum. The latter .g'enus laas been consiclered since early

days to be clistinct froni 2ecten.

                            Limidae

  Lima (Limatula) subauriculata (MoNTAGu).
Ig2o. Zi"ia subaurticulata, YoicoyA.x{A, Foss. Niliura l'enin., p. iso, p]. i2, f. Io.

Ig2I. Livia subauriiculata, I)all, U. S. NiT'aL 1,Ius. BtiH., il2, p. 2o.

Ig2-2. '  Li'ma s2tbaunlrztlata, 'Sl'ol<oyA"tA, ]]"oss. Up. Musashino, p. I78.

     0cciirre7zce.-I--I6nohasi.

    Dzklri'bztflz'on.-'U'pper Musasino oÅí Atliura ancl Tiba-ken, ?llocene and

Miocene of Europe.

    I.iving.-Great Britain. Scandinavia. Greeniancl. North America

(DALL). Japan(KuRoDA).

    This is a very wiClely distyibutecl ancl so. mewhat locally variable specles.

The fossil forni of the U' ppei' ]N([usasino differs little froin the Japanese livtng

Åíorin. It has niore than thirty raclials ancl a well--inarl<ed nieclian sulcus.

The fossi! of Miyata has only sixt"een riblets as describecl by Prof.

YoKoyAMA. This specles is represented in the l<al<egawa series 1)y .a few

smal1 cietached valves xvhicl} bear a close resemblance to the form of rvlriyata

in ha.vin.c}' only tliirteeti raClials. The radials are slencler but sharp ancl

not granulecl by the lncren3ental iirtcs.

                          Anomildae

  Anomia lischkei D.xu'rzrsNBERG et [I}?iscirttR.

rgo6. Anom7tz Li3clike?' DAu'rzENBTsRG et I?IstiER, Jour. de Conch., vo]. 54, p. 40.

!g2o. Anom.id mipPonensi3' Yol<oyAtsfA, Foss. Iliura r)enin., p. I47, pl. II, L I8, lg.
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!922, Anom7it ni)eLptbenensis YoKoyAriA, l?os3. Up. IInsashino, p. I76.

I923. zlnon}7`a f.,7Iechll'e4 il'IAi<lyAifA, Jap. Joui'. Geol. Geogr., vol. 2, p. 22.

 I92S. xtlnom7?/t lt"scltkei, Yoi<oyAlfA, Jotir. I?ac. Sci. Vniv. [Iho]cyo, sec. 2, vol. Z, p. I5.

     0t'cztr7'e7•?ce.-I'II6nohasi.

     Di3t'rib'u!io' 72.-Ul)per tA'Iusasino of T. Glt'>T6, A•fiura and Tjbc --1<en. Upl)er

IIF'liocene of iNtlaiko. ZNT.ag'anum.a Bcecls. IPIiocene of Sig'arcanii, Nag'ano-1<en,

     f..zliJi-]i,g'.-rcvll;iclely clist.ributecl in the Japanese Nvaters.

     C)111y o:•le f.t",'tctul-ecl spe,c'illlct1 1"t`I):,'ese.llt's this species occuvill..o- in the

Dainiti sands.

                          Myochamidae

   Myodora reeveana S"frr[r.

i9o4. ]1.7,otloirt 7etiz,ectna, I'!LsBRy, I'roc. Acad. Nat. Scl. Phlla., p. ssS, pl. 4I, f, 7-iO.

Igl6. ilY.1,odorcz i'eetz,?hrt,"t, IwAicA.xvA, 'I'lancl-list Jnp. Biv., sp. 687.

I920. 110•f;,odoirt ree"tvtnta, 'Yrol<oyA}fA, It'os,•",. Iilura 11'enin., p. I43, pl, rl, L I2, X3.

i922. 17•fLJ,odortt re'evittnt't, Yol<oyA.xittN, I,'oss. 'Up. iNrusashino, p. i)rl, pl. i4, f. 8, II.

     0cczir7'enre.-I{l.6nohasi.

    0ibl7'd'7iitfthf!.-il.ower ,an(l Upper i"Ivsasl'i'io..

     -Z.Izig,z'n,gJ.-NVestern Japan ancl China.

    Thei'e is no significant clifference among' the fossils o'E the I<al<egc'twa,

the fo. ssils cf the IN'Iusasino ancl the liviil.o' 'form.

                          Cuspidariidae

  Cuspidaria sp.

     0cc2tirwrce.-Tenn6yama.

    A single imperfect specimen of closecl valves measurlng about 2oiiiiii.

in height and i4iiim, in clianieter is uncler exinination, The diniensions

iridicate thi's as belonging to a species as iarge as C. cliilioisib G'RAy; the shell

is similarly solid. N'othitig is 1<nown regarding the chE racter of the rostrum

which is in much fracturecl condition. The shell is rather convex with a

round, low, opisthogyi`ate bealt's. The anterior dorsal margin is slightly

convex ancl considerably sloping, the post'erior more oblique ancl gently

concave. The ,"tnterior end is narrowly rounclecl. 'IEhe ventral outline is

re.Q'tilarly widely ,arcuate uncler tlie maiti portlon of the shell xvith a small



38 JIR6 AIIAI<IyAMA :-
shalloxv sinuation at the commeticenient of the rostrum. The sculpture

consists of concentri6 lines of tmequal sizes; sonie of them rise into laminae

on t'he posterior part of the niain portion of the shell. rl"his forni niay

niost probably be ideritified xv' ith C. cltlne•i7sils CiRAy xvhich is knoxvn also

1{ving` in Jap,f n.

  Cuspidaria (Cardiomya) gouldiana (I.I.iNDs>.

I84r.. ArcaeiTt Goitltltkenct. I'IINDs, ,1'roc. Zoo]. Soc. Lond., p. 77.

i862. Aleaerci .e'o2tldi2riia, Ci-iF.tsTu, ]iVIanue] cle Concli., vol. 2, p. so, f. 2o8.

I8gS. 0n.sLPiicl7rilr• rCai'tbbmvi,ctY .o'oitldikena, I'ILsBRy, Cat'. IthN•far. ili.oll. Jap., p. I36.

Igo6. .iXrerteiu .n'o2tlclilrna, 'i"ol<uNA.GA, Joui'. Coll. Sci. 'Univ. Tokyo, yol. 2i, art'. 2, p. 37, p3.

        2, L 23.

     0cc2t7'7'e7•2ce.-Dainitl.

    Dz3tfzb2ilzbn.-U'pper IN'[usasino of Sinagawa.

    .Lzpudibz.o'.-XVestern Japan to Ii.Ialay Archipelago.

    A small left valve of this species wa.g founcl in the Dainiti saticls. The

ntunber of radial costae is eis,hteen. rl"he t>rpe of this species lncs twenty

ra. clials. C. si;i7.o'aPo7'e77si[g ]I7Ii}sTD.s is clistingvishecl l'roni the presttnt sp. ecles in

having lateral teetli in both valves;

                         Crassatellitidae

  Crassatellites yagurai n. sp. (.Z[?lale /Z fi.crs. f----4.)

    Shell ovate-tri.o`onal, longer tlian hi.o'h, slightly lnequiiateral, solicl, ;no-

derately tliick, convex, concentrically sculptured. Beaks elevated, approxi-

mate, inrolled, slightly prosog'yrate, wrdi a convex, smooth and pointecl

proclissoconch, Anterior encl a little shorter, narroxvly rounded, the dorsal

niargin clescending', straig,ht oi' sligthly concave; posteyior er]cl produced

forming a rostrum, the dorsal niar.o'in clc-]scencling ancl straight, about .s/4

times longer than the anterior; basal niargin regularly ro.unded in front,

but straight'enecl in ascenclita.cr to thi.-." posterior encl, and slig'htly sinuatecl

behind. There rans a strong• carina froni t'he beal<s to the posterior encl.

III.unule clistinct, long'itudinally stria. tecl, cleeply impreg.sed ift an exccavate are.a

boundecl by a roundecl ridge ex. tending' froni the beal< to the ant'erior encl.

F-.scutcheon narrow, lanceolate, shorter than the lunule, impressed. The
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anal area outsicle the escutcheon and inside the posterior carina inakes nearly

right angle with the surface of the main part and is marl<ecl by an impressecl

-line, Sc"lpture consisting of subequal concentric ribs which are lowerecl

fro]n tlie incremental lines near anterior and posterior encls, ancl are getting

smaller and obsolete at" tlie carina, but near the beal<s they extend halfway

over the anal area. Inter,ior mar.,o,'iri finely crenate. I-Iitige hea\,y; the

th{rcl rig,ht (posterior) cardinal effacecl;resilifer stibxrertical, cleep, AddLictor-

scars deep, utiequal, the anterior oval, vertical and sinaller; the posterior

rounclish, sorneivhat longer than hi.n'h. I.ength, 37n?ip.; height, 27niin.;

nuniber of ribs, 3o. Type : I'Iolotype preserxrecl in the INtlail<o Coi'tchoiog'Ical

Cabinet, cam-e from I<iirun, Fortnosa.

     0cc7trf'e77ce.-Tetin6yama.

     Ddsk'z'bztXzb7z.TI<I.akegaxva series of [Il"osa, at I<6iiomine.

     .Lz;c,z>•z.cr.-Forniosa.

     A fexv more or iess fractured fossil valves representing tliis species

are related to C. 7'2tbar IPxEEvE, a living' species of Austi'alia, in their

shape artcl coloration. But the pyesent nex,v species cliffers from that species

in having distinct concentric ribs. The t-vpe is a dead shej! clirecl...o'ed froTn

I<iirun l"Iarbour ancl retains the broxvn colour, '
                                                               '                                              '

  Crassatellites oblongatus uchidanus YoKoyAMA.

ig26. CTassatella ucliiatma YoKoyAMA, Jour. Fac, Sci. Vniv. rÅíokyo, sec. 2, vol. r, p. 356

        pl• 3g, f, 6•
    t/

    This subspecies clifiEers from the specie$ (C7'assalella oblo77bcrata

'SrloKoyA"fA), a fossil oÅí the ]Ntffusasino, in that the shell is hig'her ancl more

trigorial, with iiiore elevated beal<s ancl more steeply sloping dorsal niargins

ancl in aiat tlie number of the concentr;c ribs is larger. The ribs in the

largest specirnen of the species are 3o in the height of i2mni., while in

tlae subsi])ecies are more than 4s in the hejght of i3mni. The lunule is

more clee' pity impressed a, ncl boundecl by a more prominent edg'e in the right

valve than in the left. On the coiatrary, the unequally divided escutcheon

is less clevelopecl in the right half, The hing'e is nornn,1 of the genus•

The rudimentary ri.eht posterior carclinal of the young $hell is absorbed in
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the adult. The resilifer is larg'e icncl oblique.• I'Iei.o'ht, i3mni.; lengtli,

is.6nini.; thicl<ness of right valve, 4-snini.

  ' 0ccztrre7zce.-'.Fcnn6yama (very frequent in tlie lower horizon). Nit•<5 '

(abundant).

    This is a very ()ommon form in the Tenn6 sancls thovgh the majority

of the speciniens are ln l)acl preservation. Thare is not' l<nown suc.h a

Cza•ssa.Xelli;ies livin.o' in the Japtnese wat'crs. The specic-s xx•Thich is very

frequently fouricl in the I.oxver axtlusasino is pei'haps a dÅëscenclant or a local

variety of the pres.ent subspecies.

                            Carditidae

  Venericardia panda (Yoi<oyAMA) (Plate ff, ff.o's. fs, i6.)

rg26. Cr(o-dita. .?f,ttncrtt '5L'oi<oyAiiA, Jour. I?ac. Sci. Unlv. '1'okyo, sec. 2, vol. i, p. 3ss, pl. 3g,

       f. I, 2.

    Shell moclerately lairge, solicl, ovate-subtrigonal to sul.}cordat'e, ineLzlui-

lateral, somewhat proclucecl posteriorly, swollen, strongly z-adiately ribbecl.

Beaks at about t'he ftc nter,ior thircl, contiguous, pointecl, curx'ecl inxvards.

Antero-dorsal margin very short, steeply clescencling', excavatecl; cinterior

end rtounded; ventral marf.)'in broaclly ,arcuate, straig'htenecl posteriorly ;

postero-ventral corner subangulate ; posterior end $hortly subtruncate ;

postero-clorsal mar'g-in loiig', slowly descencling', arcuate. I..unxile small,

cordate, concave but not cleep, xvith imbricated increniental lines. Sculpture

consisting oi" Jregular, equidistant, flat-toppecl, proniinent racliating ribs, i3

to i4 in number, widey than tlieir dec,p intersp:tces, snioot'h, but subsqu,rL--

niose towcfti'ci the ventral niargin. rLlrhe three t'o four posterior ribs are

less proininent rouncled at the tops and finely iinbricated by increnaental

lines. I-Iinge plate broad ancl solid; the ri.o.'ht valve with t'hree diverg'ent

strong cardinals, the median stouter, the •an4cerior short ancl vertical ; the

!eft valve with a lon.o" lameliar 1)ostgrior ancl a short anterlor cardinal ;

lateral teetli feeble. Adductor-scars cleeply impressed, subequal ; pallial

line clistinct, entire. Length, 4g niin. ; height, 4.o nini. ; cliameter, 3tt•6 nim.

r"ength, 3s inm.; Jieight, 28 nim.; cliani.eter, 22 niin.

    0cc2t.r7'ence,-I-'I6nohasi (abunclant). Dainiti (rare). S'iig6-brid...o'e.

TeRn6yania ancl Nit:6 (common), Ixvasibara <not rare).
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    Di3fribufibiz.-1<ft, l<egawa series of 'rosa. .
    N'o tillied forin survives in the watc-'-rs of this country. 'II'his species

has some relations to Cart?riZtz t?IE'cipilrns iN•{.[AR'riN, a fossil species of Ja"Lranese

Miocene cftncl IPIiocene, but it cliffers froin that species in that the postero-

cloi"sal nicii'.o.'in is not so sti'.i.,c.)'ht but arcu,ate and "L'hLti ribs are n]ore roi/inclc(l.

                            Leptonidae

  Lepton nipponicum n. sp, (l'lafe rz, .iZgs. s, 6.)

    Shel.1 small, thin ancl fragile, o.vate, inequil.atcr'al, nioderately conve>.c,

hyalit]e. IP)eal<s. posteriorly sitLnte:l, prominent, prosogyrate, contiguous;

proclissoconch o•3.s to o•4 mm. in height, rotund, smooth and sl]ining',

slightly r,ftise'd froin the surface xvith .i clistinct inargin. Anterior etGd

about 3/.s of tlie erit'ire leng'th, regularly rounclecl, with an arcu.ating clorsal

iiicirgin ; posi.'Lttrior encl conxiTex, a little narroxver tlian the anterior ; posterior

dorsa! margin descen(ling; ventral margin bro<clly rounded. Sculpture

coiisisting• of sharp imequal doncentric lines, niore or ]ess lameliated, cressed

by iiunierous niicroscopic bifurcEitinsr radiai striae. 'I--].inge : ri.e'ht valve

with a ii)air of short lateral latne'.lae on each sicle of the wide space for

tl]e resilium, anterior one shorter but stronger; Ieft valve anteriorly xvith

ci strong short lamella, at the proximal encl which is a cardinal ; posteriorly

"rith a short obscure lainella separatecl srroni the clorsal niar.crin by a gi`oove

pa-rcallel to it, and above this groove the margin is soniewhat thicl<ened.

Anterior dor$al margin with a shallow groove in front of the lamellae.

Xrenttr:al inarg'in thin ancl sharp. Addtictor-scars aticl pallial lities are

inclistinct. I-Ieight, 4•83 n3ni.; length, 6•i6 nim. Another specinien

Measures 3•s7 nim. in hei.o'ht 4•i4 mm. iR len.crth ancl abotit 2 iMiii. iii

diameter. Type- : Cotype, iio. g.

     0cc2177'e72ce.-Dainiti (rare).

    In this soi ecies the hin.cre teeth are varlable. For instd'nce, the left

anterior iainella may be cletached or not froni t!ie carclinal; in the another

valve the anterior lamella is hool<ed but not strong.

    .LePlon sisbroe'2mdit77i Duix'•i<ER, a living shell of Japan, is a larger,

subquadrate ai'id sinooth shell, Another species named LePlon 7lrPo7zzbzivi

A, ADAAfs has been described but xvithout any fi.o'ure,
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  Rochefortia yokoyamai n. sp. (Plale rr, .7Zg• 2•)

    Shell small, oblongly oval, moderately convex. Beaks situated at a

llttle posterior to t'he middle, sinall, slightly producecl, acute. Anterior eticl

reg'ularly routidecl, clors`al slope regvlarl,y arcuate; posterior encl narrower

and shorter than the ft.nterior, clorsal slope a trifie excavated behind the

beal<s, then arcuate ancl clescendiRg, somewhat straightenecl below, ancl

nial<it]g a narroxv ang'le xvith the ventral inargln ; xrentral marg'in subparallel

to the dorsal marg-ins, broadly arcuatin,cr.. There is a blunt ridge extending

from the b'oal<s to tlie posterior encl. Sculpture consisting of microscopic

innumerable radial lines, crossed by fine, irreg'ularly spacecl incremental

lines. I.eft valve with two very diverg'etit sniail lanieilar subequal teet'h,

which are on the lower edge of the smali inflectecl extentions of the dorsai

margins ancl sep.irated from them by a pcarallel shallow groove. The

triEtnguiar space between the laniellae ancl beneath the beal<s is very wicle

and low. Aclductor-sccirs ancl pallial line obscure. I-I.eig'ht, i•ss mm.;

length, 2•42 nim.; probable diarneter, o•g mni.

Type: I-Iolotype, no. io.

    0cczirrence.-Dainiti.

    0niy the holotype which retains the left valve only, ha".' beeti obtainecl

from the Dainlti sancls. But it has sufficient characters to merit the

description of a new species. Formerly the genus had been knox?cxn as

Atirontacztla of which the first species va. sitbslfrtZzXa IVIoNTAGu has some

important differences oÅí g'eneric value from the present form. This species

has a hing'e sknilar to that of .Z?oclirfo7'lziz aztslralils VfiLAiN <BERNtxRD,

Bull. ])vlus. cl'I-•Iist. Nat,, i8g8, p, 82, Åí 4.). CossMtxNN's two species

of Eocene MonlaczgXa describecl iii his "Catalogue Illustri6 Coquilles

IFosslles de YIEocene des IEnvirons de Paris " were lately renamecl by him-

self:i` Rocliefo7't2iz leviuzbslma and /e. sztbeztad'zata. FiscHER g'ave a defini-

tion'{`* of the g'enus .dltfTontacula upon j7tZ. bi'd[entala MoN'rAGuE xvhich is

the type of Telli)7zJ,a of other authors. But his UonlacztXa must be

dropped into sytionymy with ZL)ocliFfo?'fz2i.

    * Iconographie Compleite des Coguilles ]]'ossiles de I' Eocthne de I}'aris.

    :itG•:• JM,fll). de Concl]., p'. Io27•
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    The present species cllffers distinctly Åírom R'. 7?iponz'ca (YoKoytxMA),'i

the iatter beitig' more ti'ansversely oblo:ig'.

    The beal<s of 1?. s,oleo.yamai; in coniparison to 7N', oblo72..aaZa (Yoi<o-t

yAAfA), are nieclian. 7.?. p,ol)o.i,a7naz' is xrery closely relatecl to 7?. ya7n..qlt't7rc,az'

("Ei'oKoyAriti.> of the Upper 17Xaiusasino. I:3i/it it cli'ffers fro:n t!Lat species in

thcat the shell is longer in proportion to the height ; the anterior erid inoi'e

i]arroxvly and subangulateiy rc)uncled ; the trian.o.'ular space for the res.iliuni is.

xvider; the teeth are niore diverg'ent and lan'iellar; and the racliaL ls are finer

and more numerous.

                             Cardiidae

  Cardium (Papyridea) muticum I<EF.viz.

]844. Cardittm m7ttiicitin. REEvE, Concli. Icon, sp. 32.

]861. Ccti'di?sm yrlctponfait7n. DuNi<=, R, ]Nloll. Jap., p. 2S, pi. 3, L i6.

I868. Cariliitin .PtrP.o,nxc.eu.vg, ,I'N(LxiER, Syst. Conch. Cab. Ifart. Cheinn., vol. Io, pt. 2, p. 7g.

I86g. Cara(/itin 7nit.tite2tin., LIsciii<F., Jap. INIee:; Conch., vol. i, p. i44.

i88[. Ccu•dlitni mnhZum, ]g}(AuNs, Geo!. Env. 'l"okio, p. 42.

i882. Cai'dlnm mitLicttm, DuNi<J;.R, rndex ] Ioll. IX'Iar. Jap., p. 2II.

ItR)gs. Ccozll?t•in- 7n?tlib?t'iu, 1)IT.s13Ry, Cat. IX•;tu-. iTL'Io]1. Jap., p. I8[.

io)o6. C(u'd/ttvi 7n'ittiicztm, TQT<uNA.GA, Jout". Coll, Sci. Univ. Tokyo, vol. 2I, art. 2, p. so, pl.

        3, f. Io.

Ig2o. Canh>tm. mnMr?im, Yol<f)yAMA, Foss. .7N{iiura Pen;'n., p. I28, pl. g, f. II.

Ig22. C(o'd7>t7n. 7Nnh'cum., Yol<oyAMA, ]Soss. Up. iN•Iusashino, p. Is4, pl. I2, f. 7.

ig2s. Ccti•(linm 7n2ttfeit,in. Yo}<oyAiiA, Jour. Coll. Sci. Univ. Tokyo, vol. 4s, art. s. p. 23.

i925. Cctrtlt?ivz matt?titm., Yol<oyAMA, Joar. Fac. Sc{. Univ. Z"okyo, sec. 2, vol. I, p. I2I.

     0ccet7'rcffce.-IT'l6nohasi. Tenn6-shrine. Tenn6yama.

    DiklnZztlib7z.-NTeogene of Titibu. ]N/rusftL sino of T6i<y6, Tiloa-ken and

[ptfiura Peninsula, Sirado Becls of I<asima.

    Lzpuuz)i.cr.-Japan proper.

    Only a fractured right valve of this species which is well 1<tioxvn

among Japanese people as "Torig-ai" is present in the collection. It is

varell characterized by its large, fras.ile, sinooth and nearly equilateral shell.

The fossil specinieR of I-I6Rohasi shows iiiore clistinct radia! striae which

number 36 is smaller tlian in the living form, A smaller oblique shell

   'tr Foss. Vp. A'Iusasliino, p, i57
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livin,cr,, in the sea of Tosa which has been assigned to C. f5aPLymceitm

G"{EmN ma.y easily be disting'uished from the present form in that the

esctitcheo:-k is shorLter. C. 7nulz'cztni REEvE is slightly transversely ovate

in young but becomes more or less circular in maturity. The present

specimen ha.s a height of 3s mm. ancl shows an outline somewhat long'er
than hleo.'h.

  Protocardia (Nemocardium) rnodesta (A. AD.nfs et IPxEEvE).

Ig2o. Cct7•diu"z medestunz, 'S'lol<oyA."fA, IF'oss. itVliura Penin., p. r28, pl. g, f. i2, i3.

Ig22. C2ri'cblrifn modesluffz, Yol<oyA."fA, Foss. Up. A/rusashino, p. Iss.

ig2s. Cctit?rt't"m modesttsni, N'loi<oyA}fA., Joiir. Coll. Sci. Viiiv, Tol<yo, vol. 45, art'. 5, p. 23.

    0ccztrrence.-r]]enn6yama. Nit6.

    :Z )z3t'n'bzttzZ]n.-Siraclo Beds of Sul<egawa. r..ower ]NiTusasino of I<o:,,iba.

U'pper Musasino of Tiba-ken.

    Lzhen.a.-Central anci XVestern Japan. '

    I can not fincl any clifference betwecn the fossil ancl Iiving examples

from Sag"aini IBay. There are only two specimens, one of wl}ich measures

3i niirn. ir! height c"Lncl 33 nim. in length. 'Il]he surface characters were

fully reclescribscl by IProf. YoKoyAr,iA.

                           Veneridae

  Dosinia troscheli I.iscfai<E.

ig2r). Dosinitz t]oscltel7; "SL"oi<oyAitA, [lre-vt. )v•.T.oll. Dainicl}i, p. is.

    0ccztrre72ce.-IDainiti. I-I6nohasi. 'IL"enn6-shrine. g, aig"6-bridge.

    Lz'"uz:n.a.-[ixTagasft,ki. .
. Some fragments o'LC valves remincling us of Dosi•i2z2i lroscli' eli' are

founcl. .The fig-ures ancl clescription given by I'rof. Xroi<oyt"titx in his

" I-"oss. Atliura IPenin." are rather dose to Dqsz)•iztx faPo7nica [E?xEEvF..

  Dosinia bilunulata (GRAy). '
i8so. tflrdefnis' brbeneeltzta, DNEEvE, Conch. Icon., sp. 22.

I8ss. A7•temir bxZunulata, SowERr)y, Thes. Conch., vol. 2, p. 27o, pl. it;), f. 66.

I874. Dosi'nitt bilunulatct, LIsceiKF., Jap. A,Ieer. Concb., p. go.

i882. Dosi'nde bilumtlata, I)uNKER, Index lkVIoll. iNIar. Jap., p. 2o3.

i8gs. IL)osin7ir bi7unitlatt7, I'xl,sBRy, Cat. A'{ar. ]Å}N,Io}I. Jap., p. i26.

ig22. Posin?tz b77unislata, 'SL'oKoy'A,!m, ]]'osr,. Up. )v,rusashino, p. r4ml, pl. io, f. i2•,i3.
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     0ccztrfence.-I{6Rohasi (considerabiy con3mon).

                                    A    Diicl'rzbz"lzbn.-Upper ITVIusasino, at O"take.

    Lzbe']i.cr.--[['61<y6 Bay. Sagami Bay. Probabiy di'>'tributed tiirou.crhout

thc ?acific slde of Central Japati.

                                             '    This species is by no means irare iR the Dainhi sarids of SaigQy but

unfortunateiy a!1 the specimens at hand are niore or iess fractured. It ls,

however, well determined by its peculiar dorsai impressed area in which

the small heart-shaped lultule is set. The edge ef this a.rea as wei! as

the iong lanceolate escutcheon is bordered by a lamella,tecl I<eei, while

the midcile of the shell is finely and regularly concentricalty striated. This

unique species, characterized by the so-called double lufiule, is the mono-

type of the section "Dosinorbz3" of [Dr. DAma,

  Clementia vatheleti MABiLLE.
IoJoi. Clemen"la vatlieleti ]YIABILLE, Bu]1. Soc. [[r'hii. IParis (8), vol. 3, p. s7.

Igl3. Clementid vatlteleti; juif.Es-BRowrN'E, fum. .7Vfag. )T. I'I. ser. 8, vol. I2, p. 6I, pl. I, f.

       3, 4•
Igl4. Clementtti "datheld?; JuKEs-BRowNE, Ibid., vol. I3, p. 338.

Ig23. C!einenttla sPecxbsa Yol<oyA"fA, [{]ert. Moll. Dainiclii, p. Is, pl. 2, f. I4, Is.

Ig2s. C/ementke sPecibsa YoKoyAbfA, Jour. Coll. Sci. Unlv. [['okyo, vol. 4s, art. s, p. 2I, pl.

        I, L 6.

Ig2s. Clement?ke sPaclosa YoKoyAiiA, jour. I--ac. Sci. Univ. Tokyo, sec. 2, vol. I, p. rg, pl.

        I4, f• 7•

Ig26. Ci'ementde sPe,ci'osa Yol<oyA"tA, Ibid., p. 222.

    0ccitrrence.-Dainiti. Tei"iti6-shrine.

    Ddstvibztlzbn.-Tog'ari group (Miocene). }viiocene oÅí Titibu. Sirado

Beds, Upp:•r Musasino. The sanclstone of [I]anabe, XVakayama-hken.
Kake.o'axva series of [L"osa.

    Li"dlizg.-Central Japan ("SLToi<oyAiiA). Saseho (I<upNoDA).

    The iivirig' specimens oÅí this large Cleifienlde came from Saseho was

submitte(l to Jui<Es-IBRowLN'E by I-IiRtxsE. I hfve access to some other

inaterlals oÅí the sanie species from the same locality in the collection oÅí

Atfr. IgvRoD.s. The fossil cliffers litt!e from those typical specimens, The

fossils founcl in the oi'jer rocl<s are smaller in general. Wi`thout cloubt

ClemenXztz sPeciosa Yoi<oytxllTA is synonymous with C. "datlieleti of

Jufl<Es-BRowix-E.
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   Venus yokoyamai n. sp. <Plale ll, .i7g. 8.)

ig23. 7enus fi]fe?venarilr7 stt>iiLPsom; Yoi<oyAMA, Jap. Jour. Cxeol. Geogr., vol. 2, p. 6, pl.

        I, f• S•

   . Shell lil<e P'Te7z2ts sli)n.Psonz' GouLD, solicl, moderately inflatecl, cordatety

$"btrigonal, itieqtiilateral, equivalve except that the right posterior clorsal

inargin siightly overlappin.cr tliat oÅí the left valve. Beal<s approximat'e,

swoUen and raisedl, incurved anci turneC{ Åíorwarcls. Anterior eltd short, a

little long'er thaR one-fiftli of the iengrtli, rouncled, the dorsal margiii very

oblique .and excavate; posterior end retmclecl, slightly broader tlian a]e

anterior, the clorsai margin long, descencling, faint'ly convex; basal n'iargin

regularly convex. J"zmule short, broadly cordate, cleep, botuideci[ by deeply

impressecl line, witl) ianieliar incremental lines. Ill)osterior dorsal area (not

escutcheon) long and lanceolate, laterally ridged, with coarse incremental

lines. Surface ortiamented x?vith thin eievated coi]centi`ic lameltae, tlie

interspaces with fine striae, which are obscure on tlie central portion of

the discs oÅí full-s.rown sheils. I-Iinge lil<e Veniis stzi7zL26soni' GouLD, but

not so high, the tatiterior cardinal short, the rugose area narrow. Margin

fiiaely crenulate. The lar.crest exaniples attainin.cr nearly the same size as

V. sXi>iipsonl measure about ioo mm, in length. The dimensions oÅí

detachecl valves are giveti it3 the following remarl<s. Type: Cotype, no.

220.

     0ccztrre7ice.-I-I6noha,si.

    Dilelptzbztlibn.-NTeogene of Izuino.

    This species is closely allied to P"Tenzis sli;i7iPsonz' (}oui.D, a spcciJs

foLmcl iti the Japanese waters and which lived also ln the Upper l)iiocene

and the Pleistocene of the sanie country. The present speeies differs

frorn that species chiefly in thcnt` tlie shell is highex, sliorter and naore

inflatecl; tiie beal<s icre larger ai-id niore raised; and in th.at the lunuie

is shorter and broader. The shell of TZ sli;iiipsonz' is more elongate,

roughly oval in outline, with a s!owly sloping• very long• postero--dorsal

niargin and lenticular. Its lunule is narroNvex' ancl tlie hinge plate is

higher with long cardinals. [l]he differences of tlie txvo species nncy be

clearly seen in the following table showin.o' the diniensions of the detached



1lfollztscan Faztna of tlie Lozc,er .i!?arl of the l<alee.cra7ora Seri'es, elc. 47

valves. The unit is a niillimeter.

V. yoleoyamaz:

    Valves Height Length Tliickness L:II L:T Loc.

    closed 34 4o 23 i•i7 3•48 Neogene of lztimo.
    right 47 s6 i6 i•i7 3•so l-I6nohasL
    left s3 63 ig i'i8 3•32 H6nohasi.
V. slz)llPso7zz'

    left 73 gi ig i'24 4'76 Upper Musasitao.
    Ieft 72 gi 2i•s !•26 4'23 Living, AomorL
    !eft 82 io4 24 i'2s 4•33 Living, Aomori.

  Chione isabellina (Pi-iimppi).

I86g. Venns itsabelli'na, l)FEII;FER, Sys[. Conch. Cab. IYrart. Chemn., vol. II, pt. I, p. Ig4,

       pi, 2S•
r882. Cltibne i3'abelk)ia, DuNKER, lndex Mo]l. )i"Iar. Jap., p. ig8.

Ig2o. Cltibne its'abefli>zaa, YoKoyA}tA, Ioss. I7)vliura II'enin,, p. I2I, pl. 8, f. I3.

Ig22. Clt?bne ishbell7)ta, Yol<oyA."tA, Foss. Up. IiVIusashino, p. I4g.

Ig23. CThione dsabel,'ina, YoKoyAMA, Tert. Moll. Dainichi, p. I6.

    0cc2srrence.-Dainiti, H6nohasi.

    Ddst•ri'bztlz'oii.-]YIus'asino oÅí ]Xtliura ancl Tiba-i<en. I<. al<es,awa series

of Tosa.

    Lz'"din.a.-Japan atid China. .

    The Dainiti forna agrees very well with that from the ]NTaganuma

Beds. I7re?zzts z3abelli>za in PxEEvE's Conch. Icon. (sp. iog) is a more

elongate shel/1 and not identical with IPFEiFFER's species. I7Tenzis lliiZxra

DiLLwyN in the same monosrraph bears moi'e close resemblance to the

present species. According to iMr. S"fiTH,;i` REEvE's species iog ancl Ho

are 2n reality I7T. folilacea IPmLippi.

    Figs. i2s to i3o iti SowERBy's lrhes. Conch are also l7: follacea.

Il6MER had assigned fi.crs.'!2s ancl i26 to be Pr. Iztn'a. J71. Idera and

V. folilvcea differ from l71. zsabelli>ia in having the posterior iobe. Cljzb7ze

liar(x of PiLsBi<y ls probably ifjentical with C. z3abellzbia oÅí IProf. YoKoyAMA.

    rkL Challenger Rep., Lamellibi-ancl]., p. T22.
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   Macrocallista pacifica (DiLLwyN).

 (I8I7. PTenus Oac2;,fca T)mLwyN, Cat. R.ec. Sl]e]ls, yol. i, p. I75.)

 i8s5. Clll,tliaretz Sinensils SowF.p.By, CL"hes. Concl)., vol. 2, p. 624, pl. I3{, f. 7g, 8o.

 i864. Dtbne chtnans73', REEvE, Conch. Icon., sp. 4.

 I86g. CIIi,tlieiec't clti)iensgs", Jl'i?ErFirER, Syst. Conch. Cab. "'lart. Chemn,, vol. II, pt. !, p. 3[,

        pL II, f. 2.

 i86g. ql,tli•eraa cltinens?3', LIscHi<E, Jap. I'Ia•er. Conch., vol. i, p. i22.

I882. Callt3ta chi'ne2tsi3", DvNl<ER, Inclex pt'foH. IiVIar. Jap., p. 2oo.

18gS. 11Yleretri3v rCalldsta] cltinenszls, I'zLsBKy, Cat. Iiy'Icar. )i"Ioll. Jap., p. i27.

I92o. Ylferellxbe ('Calt'i'Xa2i cin)iens73+, YoKoyAblA, Foss. LAtfiura J?eJ]ln., p. I2o, pJ. 8, f. g, Io.

     0ccztrTe7zce.-I-I6iiohasi. Tenn6-shrine. 'I['enn6yama.

    Di3trzbzitzbiz.--Naganutna Beds.

    Lzin)i.cr.-Central and Western Japan. China Sea.

    There are three partly Åíracturecl young valves which, on comparison

witli tlie recent specimens, have proved to belong to this species. IProf.

Yoi<oytNMA's Calli31a ckz'7•iensi3 in his " IFoss. Up. iNilusashino" is aiiother

species l<nown as .iltf7.vcfocalli31a clizloimb7za?za IPn.sBRy (IProc. A, 1ptT. S. IPhila.,

rgos, p. iig.) which was proved recently to be identical with Sa.xz'do.vzats

brew3iiplio72ata CARpENTER (Proc. Zool. Soc., i86s, p. 2o3.) by IN(['.

ToMLINi
    The jatter species is more oval ancl higher, and ornanaentecl xvith

concentric plicate--striae all over the surface. It is also clistributecl in the

nortliern cold x?varters oÅí I-Iol<1<aid6.

  Paphia euglypta (Pmmppi).

ig-o3. TaPes ee•d.crtLmptus, Y'oi<oyA}fA, TerL iMoll. Dainiclii, p. i6.

    0ccuf'f'ence.--Dainiti.

    This species is saicl to be very comnioia in the Daitiiti st}ncls at the

type locality. 'UnÅíortuncately I have no s,ood specinien to mal<e a precise

determination.

  Paphia schnelliana (DuLN'I<EpN)

!8s8. Taf)es schnelf'7Zzn2ts DvNi<ER, Nov, Concl]d, p. 7s, pl• 2s, f. 7-gt

i86g. 2lr7)es schnellden2Ls, Lisc}ii<E, ;ap. Ntleer. Conch., vol. i, p. ii8.

    * -Natitilus, vol. 37, p. 26. ig23•
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 1874. 7b)bes sc7mellitrngss, Llscgil<E, 'Ibid. vol. 3, p. 8o, p]. 6, f. i-4.

 I882. T-LPes sclinellikenus DvNl<F.R, Index XÅ}'Ioll. ]far. ,}ap., p. 2o6.

 I8gs. Xiipes scltnellilrn2Ls, I'ILsBRy, Cat. IIar. IiN'Io}J. iap., p. i2g.

     0cczdi7'e7ice.--I-I6nohasi. rl-ei-tn6yama. Tenn6-shitine. Saig6-bridg"e.

     Dtkt'ri'b2ttzbn.-I<akegawa series of Tos[x,

     LiFui)i,c,r.-NTagasaki, 'II]Sl<y6. Inlaucl Stta. I[se. I'robably throughout:

South--westem Japan.

     Il'his specie.s is very fraglle, ancl most of thc specimens at htancl Rcre

alt in brol<en pieces. They, hoxxicver, are safely cletermined by their

sh,allow concentric fttrrox/rs agreeing very well with thosc o{i the perfc-ct

living specimens. The s,eneral contoug is knovvti by tlie nioulcl of the

sheli in the fine sandstone of TennSyama. It is notL' so transverse Eis in

/-'. amabiZils (Pi-iii.iotpi) ancl l'. c2t.crl.i,Pga (I'iiiLippi). The posterior clorsLal

mars,in fig,ured by DuNi<Er< is more convex tJln,n iR any otlier' specimcns.

This species is very rare in the Dtiit]iti sarids.

                             Tellinid.fte

  Tellina kurodai n. sp. (Plate fZ fi.crs. fo---J3)•

     Shell smal1, ovately sttbtrigonal, transverse, moderately convex, thin,

sti'ong'ly inequilateral, posterior end shortei', obtusely folded beliind, very

slightly bent to the rig'ht, nearly equivalve, finely concentrically scLilptttrecl.
IBJeal<s small, approximate, sharply poiiatcct directecl slightly bEicl<wards,

situated at tlite posterior quarLLer of the entire len.,c.rth. Anterior end

roundecl, clorsal slope long and straight, xvith a sliglit folcl extending froni

the ?)eaks to a littie below the n"iidclle. .1[?ost•erior encl about oi'Le-tl]ircl of

tlie anterior, subtruncate, angul.ate belo"T, clorsal inai'gin sloping, concave

cabove, convex bL'low, pass'ing .e.'raclually into the subtr'ancate pt-,ster'ior encl,

Vcn'.'rai niarg'in rotinclecl in front, straig'1iteiiecl in the niain p.art, sli,(,rhtly

ascendjng- atcl running 1)arallel to the antero--clorsal niar.o'in, endimg in tlie

post'erior a.ngle. Scuitpture consist.'ing of fine sub•ecltn,1 concenti'ic lines,

somewhat raisecl on the posterior portion of tlie surface ; diey alternately

stop short at tlie posterior folcl altcl extencl on the area behincl it. Xnterior

glossy. I+Iinge: right valve 2 cardinals, the posterior vertical, stout ftcnd
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bifid, and 2 iamellar laterals, the anterior near tlie cardinal and much ionger

than the posterior; left valve 2 diverg"ent cardinals, aie anterior larger and

bifid. Pallial line and adcluctor-scars are not n3arl<ed. I.eng'th, 8•s nim.;

height, s•! mm. Type: Cotype, no. i4.

    0ccztTf'eezce,--Dainiti.

    .Li'wi>i,g'.-NTagasal<i.

    The livin.cr form ciiffers from the cotypes in havin.cr a thicl<er shell

with niore re.qiLilar and more distinct concentric sculptures..

    This species beiongs to the section uaoerella and cliffers from Telli:na

(A7i.crzdlzts) fballibliila [Liscm<E, a living species of Southern JapaR in its

hin.cre. Telli'na mz'nzsta Liscat<E i'b' saicl to have no lateral.

  Macoma totomiensis n. sp. (Plale ff, fi.a. g.)

    Shell ovately oblong-, subtrigonal, nearly equihcteral, compressed,

slightly inequivalve, tliick, subrostrate, the posterior exts'emity slightly bent

to the ri.criit. IBeal<s median, snn,li and loxv. Auterior end evenly rouncled,

semiellip`tical, arcuate above and below ; posterior encl bluntly pointed,

txigonal, arcttating dorsally. Veiitral niargin str'aightened posteriorly. On.

the left valve along the posterior clorsal margin is a narrow depressed '

area which is only separated froni the nGain surface of the valve; on this

area there is a distinct rldge exteiadin.cr from the beal< to a little above

the posterior angle, Ri,c.rht valve with a strong"ly depressed postertor area

x?vhich ts nearly at right an.,o,'les to the malR surface and separateci from it by

a distinct folcl ; oiL tlite area there is aiso a clistinet ridgte runnin.cr subparallel

to the edge. Imlinge l.il<e that of At2Taconia toleLyoensilr n.n.:i` ZPallial line

not clearly observable. Length, si•8 mm.; height', 3`t'3 mm. Type:

I-Iolotype, no. !s, a ieft valve.

    0cdurrgnce.-Dainitl (not rarcci).

    This species reseinbles iUi lolej,oensib,* a recent species, but differs

from that species ln tlie followin.cr respects: it is inore coinpressed and

    :'S llfacoma tok.o,oensiS n, n. is proposed for the preoccupied name 1]I. cli3'siim:iik (Al(IARTENS)

(YoKoyA}fA, Iitoss. A•fiura Penin., p. .II6, pl. 7, f. ig, 2o.) [['his species is very abunclant in
the shell bed of 6zi near [Il-6ky6 (Toi<uNAGA, Jour. Coll. Sci, Unfv. [ll'okyo, vol. 2i, art, 2, p.

45•)• '
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not so sterongly fiexed to the rig-hr; the posterior end is narrower and

more acutely anglecl ; the posterior depressed area is not so wide and not

so strongly grooved.

   Macoma praetexta (MAR'rENs)

i86s. Telk>ecx Praetexta MAR'rENs, 1lim. AIag. ]i>qrat. 1'Iist., vo]. z6, p. 43o.

!86g. Te!tina P]'aetaxta, Llscm<E, Jap. )ivleer. Conch., vol. i, p. i3o.

I87I. 7blli)ta Pmetexta, LxscHKE, lbid., vol. 2, p. ii3, pl. Io, f. I4.

I87I. 7lellina Jbiuetexta, ll6AtER, Syst. Conch. Cab. ]aV(art. Chemn., Z"ellinidae, p. 23g, pl. 4s,

        f. 8-io.
I882. Tel/bia f>raetexta, DuNl<F.R, Tndex Moll. )lv'Iar. Jap., p. !go.

I8gs. 11faeoma 1)vaetexta, I'u.sBRy, Cat. Mar. Moll. Jap., p, I2s.

igi6. 11faconia Praetexta, IwAKAwA, lrland-list Jap. Biv., p. s4.

ig22. 11YTacoma Pme'tevta, Y'oKoyAMA, l'{'oss. Up. )vlusashino, p. i42, pi. Io, f. 2, 3.

ig23. xlfacoma .?bmetexta, Irol<oyAbfA, Tert. IX/fo]l. Dainichi, p. !s.

     0ccztire?zce.-Dainiti. Tenn6-shrine.

    Dibt?'ibztlibn.-Upl]er ]Ntlusasirio of T61<y6 an(l Tiba-1<en.

    Ltz,i>i.o'.-To"1<y6 il])ray (]VIAi<'rENs, ]1.iscf-ii<E, STEAi<Ns). NTas,asaki

(DuNi<ER). Sikol<tt (I-IiRAsE). ]?robably distribtited all over in Central

and Western Japan.

                            Donacidae

  Donax kiusiuensis PiLsBRy. (/'lafe Zf, f.0• f4•)

io)oi. Do7icrx 1.v'ttsiuensi3' 1'ILsBRy, I'roc. Acad. Nat. Sci. X'l}iltt., p. 2o7, p. 4oo, pl, 2o, f.

        I9•
lgis. Donasc ki?tshiueiisi:s', IwAl<AwA, }Iancl•list Jap. Biv., sp. 4o8.

     0ccztiv'ertce.--Dainiti (very rare).

    L•i;wibi.a.-Imlirado (I'iLsBi<y and I-ImAsE). 1<ytikytt (INfu`. I<lui<oDA).

Yura, Tang"o.

    I)ii,sBi<y desci'ibes this species as folloxvs : " shell small, rather thin,

white witli one or two ill-defined ochraceous rays, or yellow with some

clusl<y concentric streal<es, the beal<s brown-tippecl; irregularly triangular,

the length somewhat less than txvice the altitticle, ancl n.early tiiree-times

the diameter; anterior end longer, tapering, roLmded; posterior end slightly

convex, bluntly ang"ular below; the beal<s situated at aboiit the posterior
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tw'o-fiftlis of the lengt'1it. Suz"face glossy, sctilptured vvith sli.oltt iines and

exceeding"ly fine, subobsolete radial striae, angular posteriorly, the posterior

area sculptured with stron.cr, snioo't'h radial'  ribs narroxver tfian t'heir fiat

intervals and terminating on the angle. IJ.igament very short ancl swolleia.

Interior white with browti stains near the ends•; posterior lateral tooth

strong, basal inar.crin finely but distinctly crenuled, i[.ength.g, alt. sts, diam.

3'3 mni. A smatt species be16ng'ing' to the section Clizbn, chiefly distin-

.oniishod by the stron.cr sculptuere of the posterior end."

    There is only one right valve 8•4 mm iong' and s•i mm high in the

conection.

                         Psammobiidae

  Psammosolen divaricatus (Liscf-mE).

I87I. vlfaclta a2'vaxxicatct L!sc'tll<E, Jap. IN'Ieer. Conch., vol. 2, p. I42, pl. Io, f. i, 2.

I882. 1,fclclict divarticatcx, ]1)uNKp;R, lndex r,roll. )i"far. Jap., p. I7s, pl. 7, f. 26.

1888. Solecurtus dx'va)?bcttiis, CLEsslN, SysL'. Conch. Cab. ]iN(lart. Cl}emn., vol. II, pt. 3, p. 87•

i8gs. Solec2srtees r]facha21 deivanicatus, I'ILsBi{y, Cat. )1"Iar. I,Ioll. Jap., p. i2I.

ic)o6. 27faclja t(iZtanicata, ToKuNAGA, J/our. CoJl. Sci. Vniv. Tokyo, vol. 21, art. 2, p. 36, pj•

        2, f. 20.

Igi6. 21dTaclta rSolecisrttts,,i cle'vanicalcz, IwAl<AwA, I'fond-Iist Jap. P)iv., p. ro3.

Iglg. 21faclta cliTariicata, IwAKAwA, Cat. Jap. i7vloll. Imp, ]IYIus., p. 3I2.

Ig2o. So/ectsrtus tlibuaritattds, Yoi<oyA"iA, I]oss. A'f'tura 1'enin., p. H2, pl. 7, fi I4.

Ig22. Solecurlus cliwariicattts, Yol<oyAllfA, Foss. Up. ]kVrfusashino, p. !36.

    0cciir7'ence.-Dainiti. I-I6nohasi.

    DibJri'bzilzbn.--])VIusasino of, T6kyo", Tiba and I)vliura.

                                                    '    .Lz'"dz)z.cr.-[Enosima (S'rEApxNs). Enoura and Tosa (IwAi<Aw.x) Hiraclo

(I-IiRAsE), NTag'asal<i (Liscm<E). Central and 'VVestern Ja,pEn (Yoi<oyAMA).

    This sii)ecies is easily distin.oguishecl Åíroni others wrdi its distant,

impressed and clear r.ftdiating lines of the surface. It is found Ti)retty

frequently in,the Ailusasino series, but in the I<akes.awa it is rather rare,

'J]he g'eneric name is ch:t"ig'ecl by the reason that the first species of

Solgcotrl'z"s IBLAiNviLLE i824 is Solevi Ze.o-2mzcn LiixrtNTk, ,ancl differs very

much from Solan stn2gi'lalzts, the type of JPsam7izosoleiz to which the

present species belongs. The name flfacka Oi<EN i83s was iiitroduced

later than .l?sarimosolen IPx.isso i826.
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                            Solenidae

  Solen cf. gordonis "Et'oi<oyAif,x.

     0ccui'ff'nce.•-D,",initi. "1'erin6--sl)rinc.

    LS'olen is not irare in the ID,aiii,i.ti sancl$. ]1')ut, ox\ing to fragil{tlyr o'f the

shell, it' is very harcl to g'et a perfect speciinen. rl'he fÅëxv sinalt speciniens

founcl in h:Lrcl calcareoiis noclules remiLicl me of the yoimg' of .S"oleii

.aordonitls- -Si'oi<oytx.rTA (.II;q:.s. ilX'riura IPenin., p. iH, I>1. 7, f. 23.) xvhich is

living in the xvaters of XNTestc"t-R Japalt and has be('tn discoN'ereLl i.) the

]N,Iiyata [I)eds of the ])y'i'iura .Iictiii'ssula.

                            Mact ,r idae

  Mactra crossei (DuiNu<ER).

i882. Ti't[o'onel,'a ci•o.ssel I)uNi<iL'R, Inclex IL•!oll. .TN,Iar. Jap., p.. IS3, 1)l• 7, f. I-4•

J923. v)fatrtr'tx ci•ossLv; Yoi<oy?lifA, 'J.'cs't. ]iNIo]l. Dninic]]1, p. Til.

    0cczt7v'ence.-Dainiti.

    /.,z'"ui>i.oJ,-'II]61<y6 P)ay.

    There are.several specin:cns of tliis sniaiZ thiti shelZ in (lic co}lect'ion.

They have the appearat',ce of qhe inin,,aturc spccinieiis ctf tlie iiext spccies•

  Mactra su2cataria I)rr.siTAyF.s.

I8s3. 21d• iactiTt s?tlc.atariti DEsirAyF.f, 1'roc. Z. oo]. ,Soc., p. is,

IEs4. j.fctetm snt'eatai'tlr, REEvF., Conch. Icon., sp. s.

i86g. 11:ITctctnz sit,,icalarili, Llscul<E, Jap. .].v'feei', Concl]., vol. r, p• 133•

I882. 7iaiiso'onella s7tlcata7?'a, X)uNKm", Inclex .FNt[olk TiN,Inr. Jx.p., p. I82.

I8gs. Idactrcz s?t.lcdttw'ltr, J?!Lsr)i{y, Cat. )far. Iloll. Jtip., p, ilS.

I906. ]fctctia s?tlcatarin, ToKuNAc;A, Jour, Coll. Sci. Un{v. Tokyo, vol. 2i, art. 2, p. 40, pl.

       2, f. 26.

igi6. xlfactrcz sulcatai'ilr, IwAKAwA, I'Ttanai-]ist jap. Biv., sp. 428.

igi7. fiIastrct snlcat..tril7, LA"iy, Jour. cle Concli., vo!. 63, p. igg•

I922. 1)'faatiu sulcata77'ct, Yol<oyA}fA, Foss, 'Up. I'Iusashino, p. r26.

Ig2s. 21ftrctt'rt s?t.lcrtXctrttt, YoKoyA"i,N, Jour. Coll. Sci. Univ. f{.'ol<yo, vo3. 4s, tftg't. 5, p, l7"-

ig2s. ylfacXnz stt!crttctri?r, 'St'oKoyAMA, Ib{cl. vol. 4s, arL 7, p. i6.

I92S. V7fctcti'a. s?t,icaX{rrst7, 'SL'oKoyAriA, [Four. Fac. Sci. Univ. IL'ol"yo, sec. 2, vol. 1, p. IO.

    0ccztrre7?ce.-Dainiti (rare).

    DiiclnbztXibiz.--A})unclantly fotmcl iti the Upper ]s([usasino of Tiba-
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1<en; less frequently in the same series at 'l['6ky6. Siraclo IELIeds. ]XTeogene

of Thibu. I'Iolocerie of T61<y6.

    Lz'"uibz.cr.-japan proper. Also North China ancl Vlaclivostol<,

    A single young left valve is ,at hancl, The aclult shell is clisting'uished

chiefly by its proniinent concentric g'rooves, xvhich converg'e neatly on

each side in the areas. Young shells less than 3o mm. in height are

generally sniootli, "11'1iLe fossil speciineiit nieasures 2i nani. iii lengtl) t,irtcl

i7 nini. iti height, Tt' d'iffers froni /lf. c7'ossei (DutNri<Ei<) in being' niore

equilateral.

  Raeta pvtlchella (ADAMs et :PxEEvE,)

I848. .PoromLi,a paitlcliella. ADA}is Lg/' Px.EF.vE., Zool. Vo}r. Samai',an.cr, li/Toll., p. 8.3, pl.2Jn, f. i.

18s4. Ilfctcti'a rostnali3' I)msuAyF.s, Proc. Zool. Soc., p. 6g.

I8s4. fifactia ro'sXi'ahk, REr.vF., Concli. Icon., sp. Ixg.

I882. 2?ac;Za v'oshti!ds, DuN]<ER, Jndex Xl/Io]l. "L'1'ar, Jnp. plr. i8s, 26i.

I88s. 1?asta jbtdcltella, Ststl'rif, Challensrer Rep. i.ainellibranch., p. s6.

i8gs. .jrs'aet(z .?bitlcltellcr, YILsBity, Cat'. )lv'far. IiV{oll. Jap., p. ilg.

Igls. Zrtbiosct Pitlcltella, IwA}<AwA, IIand-Iist Jap. ]),Iv., sp. 448.

Igl8. fjctb2bsa rlN'aetaY fbulcltellct, LAtsty, Jour. cle Conch., vol. 63, p, 3s8.

     0cc217v'e7•2ce.-D.liniti .

    LzFdz>z.cr.-'I["61<y6 B)ay. Inland Sea. .Hizen. [P)orneo.

    This detern-iination ft, pplies to many specimens founcl in the calcareous

noclules. iProbably this thin ancl frag-ile shell is not rare in the Dainiti

sands. It is a little elongate, ovateiy subtri.o'onal and subequilateral sliell

xvith a broadly ro'und anterior and a rostrated triangular posterior encl.

'IL"he beal<s are not so posterior .as in A'ad'Za j,oleoliame72sils PiLsBRy. The

surface is sculpturecl by concentric undulating plicae. iProf. Yois'oyAiTA

mentions the occurrence of a sin...o'le iiig'ht valve of /.?. .i,o!?oliame72sxls in

the Dainiti sands.

   Lutraria maxima JoNAs.

Ig22. L7dlf'.zriit mctxfvz.a, Y"oKoyAMA, Fogg. Up. Atftisasliino, p. I33, pl. 8, f. g, io.

     0cc"vtTre7ece.-I-I6nohasi (rare).

     Disl7'zbzilzbn,-Upper Aiusasino. '

     LiPdibi.a.--China, Centi'al anci "VVestern Japan.
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    A single anterior half of a left valve represents this species.

                           Corbulidae

  Corbulct" erythrodon LAMAi<ci<.

I83s. Corb?tla ei:7,tltrodon, DE.siiAyEs, Ani]n. s. Vert., vol, 6, p. I38.

                                    .i844. CTorbu!cz eip,tlirodon, RErgviÅí, Concb. Icon., sp. 4.

I868. CorbitZtz er.rtltrodon, A-. ADAMs, Ann. A'Itn.cr... N'at. T'Iist., p. 36s.

I86g. Coi'bulct eivn,lltrodon, L!scm<F., Jft,p. .A•faar, Conch., vo]. i, p. i36.

I882. Crorl2tl.x eip,tltrotlon, DuNt<ER, Inclex J7L.foll. i)vlar. Jap., p. I76.

Ig22. Conb2tla ej;i,tlzrodon, YoKoyAl{A, Foss.. Vp. iMtrsashino, p. I22, pl. 6, f. 8, g.

    0ccisr7'e7zce.-Dainiti.

    Dibf7'i'bztlzbn.-Ul)per ITN([usasino.

    .Liim>2.cr.----Cl}ina and XVestern Jacpan. T61<y6 Bi,y.

    This solicl and variable s'hell is frequently founcl in the sands of Dainiti.

'II]he cletermination .applies to several. small specimerts which are somewhat

oblong comparecl with t'he t:ypicai living form.

  Corbula scaphoides IrliNDs..

I843. Crorbula sca261io7?les I'IINDs, Proc. Zool. Soc., p. s6.

I844. Corb7e!a scaLfbltoii7es, RF.EvE, .Conch. Icon,, sp. 24.

18ss. Coib?tla sectysltoi:tles, S.ty{I'rir, Cha]lenger Rep., Lamellibranch., p. 32, pl. 8, f. 3.

I887. Corb?tlct sca)blio2'des, )ivlAlvrlN, Tiefbohvungcn auf Java. Samm. ILeiden, vol. 3, p. Ig6,

       pl. io, f. i99•

ig2o• Cof'bulct seaL7bltoides, TEsc{r, 3ungtert. u. 9uart. ]•roll. v. Timor, ]?al. !Irimor, vol. 8, p.

       io6, pl. 22, f. 28[-28;..

    0ccupa]'ifnce.-'[l]aruki.

    Distf'ibiifibii.-'I<al<egawa series of Tosa at I<6nomi.ne. ?liocene

ancl I'leistocene of "I'imor. 1'jiccene of Java.

    LzPdi>i.cr.-Sing'apore. Philippiiie, Torres Strait. I+Iong'-Kong.

    A closely affined form lives in XVestern JapLftn.

    There is a siiigle fractured left valve founcl in the Tenn6 sands.

Several g"ood specimens from Tosa are irt better preservation. C. scaPhozbles

niay easily be clisting-uished by its .nunierous superfine gi'anular radiai lines.

C. I?iniicala I-IiNDs is said to have also the minute granular radials, but

may be distinguishecl from the present species by its much shorter aRcl
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triangular yotmg' valves. A,iature valves are inore t'rian.o,,,'ular and strortgly

co. nvex and bear certain reseml)lances to C. e7tyt/if'oalon LA"fARcK, from

xv• hich they cliflfer in havin.og a shai'p postei-icr a.ngle, niorc proiiiiiieiit

concentric ricl.o'es a•nd. the• above- ment,lonc(l r,fdials. 'I'here is 1<nown a

much ]onger Co"i'bzttlla: living in I<ii which has been assi.,o,'ned to C. sn'cLirOltoi't?Tes.

It is quite similar to C. sachlioi??Icrs but has the radials alniost obsolete.

    [E'he developnie:,it of the she}.1 is xvL'"11 observccl iti tihe Japinese fossil

specimeng.. The young slaells of about 3 mm. Iong ancl 2 mm. high are

iieai-ly smooth; tl't.i.- next sta.o'e aboiit i3 nim. Iong ancl g nipn. ]iigh aiÅé

flattLqh, very sharply l<eelecl postei'iorly ancl xvell ni.an'kecl by finF.'. raclials.

[lrhe inatu:'e speciniens ,tLre . n]ucli deeper, triang'ular and bear highly

                                                      'cleveloped hinge t'eeth.

                           Saxicavidae
      '
  Pctenope generosa Govi.,D.

I923• lano),5e .oenevvsa, tsL"c)l<oyA"TA, 'i"ert. IlvToll. Dainichi, p. Iil.

     0ccu7ze72ce.--Dainki.

   • Dilsk'ibiifzbn.--N.Teo.o.'ene roci<s of Sioba]'a ; .Sinano; Ibaral<i and fzunio.

Sircaclo .Becls. IL]pper as/Iusasino of "Il'61<y6 .ancl-"lll"iba-1<eEi. A,Iiocerie, IPIiocene

ancl :Pleistocene of Calitornia.
                                              '
    -Z deii'n.o'.-NVest Coast of 'i"NTorth America Åírom ]?ug'et Sound to San

                                              }Dieg'o (DALL). Ja,pan.

    .IE)erfectT specifnens attachecl to c,alcareous nodules are found in the•

sands of Dainiti. .I)a7ioLl5e fkePo77zbu ADAMs (IProc. Zool. Soc., i8`;g, p.

i7o, pl• 6, f. s.) is most probably a young shell of tht' present Åíorm

xxrliich seenis to be very vari,ab!e iii contotir.

                          SCAPHOPODA

                            Dentaliidae

   Dentalium (Antalis) weinkauffi DuNi<ER.

188f. Dentak)tna entala, Bi<AuNs, Geol. Env. Tolrio, p. 35•

i882. Dentalium r•VelnK,a2tf)f ]]}uNKF.R, rndex )iv{Ioll. I'Iar. Jap., p. iS3, pl. S, f. i•

 I89S. DGnA'tt'7'u.m, J-Ult;•lnl,a?tfft, IilLsBRy, Cat. Itvilai'. ],ro]l. Jap., p. ii6.



lfoll?iscan 17a,2m(x of 1/?e Lorc'ei' l?a7'X of 11ie fNral'r.crmc,a .S'c7'zZs, eXc. s7

i8c.'8. Dentctl7'um J•/e7)71iauf71, I'n.sllT<y L9[ .9,uAi"p, Pv'raii. Cencl)., vol. I7, p. 4o, pl. 2, f. .26.

Jgo5. Denta,'iitm cf. fe,einl'a-itff, ToKuNJxc"s, Jotir. Coll. Sci. 'Univ. Tol<yo, Ntol. 2I, p. 33, pl.

        2, L I.

Ig2o. Dentu "ium fcreinl,a?tf/)7, 'Si'oi<oyA."fA, Foss. Aiiura I'enl'n., p. Io2, pl. 6, f. Ig--2r.

I922. Pen!ar?>gm• 7t.,elnkct?tffii, Yoi<oyAMA, Foss. 'Up. I" Iu.rashino, p. ii8, pl. 6, f. 6.

ig2s. De,ntat'7>t•m• f"einl.'a2tf)F, }1 cu<oyAlfA, lcur. Co]l. Sci. Uiiiv. Tol<yo, vo].4s,ai't. s, p. I6.

I92S. Denti:lfPin Ec,ci'sikattyfi/, Yol<c,yt"itA, Jo"r. It"ac. Scl. ZTniv. 'l-ukye, scc. 2, vu!. I, p. g.

Ig25. DentakTum• 7e,c7)ilea2tf?7, lt'oi<oyA"fA, lbld. p. il8.

     0cczt7'i'e7ice.-[lrenn6yama.

    Dilsafril2tXzlan.--iTNieog'ene of Titibu and Sinano. Sirado Bec),s.

I.oxxrer acncl Upper ]N(ri/isasino of IXtfiura; [L-Sl<y6 ancl Tibc-i-k"L'Ln.

    .ZZzFdz72..o'.-Central anci X/Ve$tc`rn Japar].

    'II]he ex. ,amples from the Tenn6 sands cliffers froni the livin.o.' aticl the

Upper i"vlusasirio forms in attaininsr a Iarger size ancl jn havlng' seN"en

i'ibs in the younf.r stage, the interspaces of which have two to four fine

threacls. In the Upper ])Lausasino form the nunaber is larger, being g to

i2. The apical characters are the sa- me a.s in the Iivi,ng' g.pecie$. 'Irhe

fossil variety is not l<tiown ]iviti.cr.

  Dentalium (Antalis) buccinulurn Goui,D.

i.8sg. IY7entaliitnt bucci'nu!uvi GouLD, Otia Concli., p. IIg.

i872. 7L)anArtli?i7iz b2iccinuttu7n., So'wERBy, Conch. Icon., sp. sQ.

i8gs. 7L)enrt71i"um b7tcc7)iit17t.fit, Z'!LsBRy, Cat. ]iN'Iat'. )lv'Ioll. Jap. p. il6•

18cv6. Denta.'g'?t,iii buccinitl?sin., CLTilsslN, Syst.. Conch. Cab. INIart. Ghen]n., vo). 6, pt. I4, pl.

        s, p. 2i, pl, 6, f. 4.

I8g7. Denttr!i'2t,m. bitccinitlu7n, I'iLsBRy LR{ SHARp, ]iN'Ian. Concb,, vo].I7, p. i4, pl.5, f. 74-

        76, pl. 6, f. 84.

     0cc2t7v'eirce.•--Dciiniti. I'I6nohasi, T{e.tin6-shrine.

    .Lz'or>i.cr.-Japan.

    The shell is small, moderately regtilarly curved, often straighteneci

anterlorly in iriitatiLirL'L portioi'i, iiLyal{ne and stroiig' ancl ratliter rapiclly

increasin..o' in diaineter. The priincary ril)s are i2 to itl, loxv but sharp,

inore prominent t]ear the tip. A seconclary rib is founcl ln each intersp.ace

of the priniary oiies. It pcrLsses 1[>y degrÅëes into the size oÅí the prinaary

i'ibs, there being thus 24 to 28 equal riblets parted by shallow interv'.als

i,s xvicle as themselves on the surface of the shell about 2 inm. to 2's nini.
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in cliameter. "l[the ribs vanish toward the anterior end i[i niaturity. 'II)he

apex has a very small notch on the convex sicle. There is a specimen

the true apex of which is acicularly narrowecl ancl pointecl ancl has a

distitict notch. Otie of the specimens a little fracturecl at the aperture

measures 2b"7 mm. in len.gth (probably had bee{a 26 mm. in the perfect

state), ancl 3•s nini. at the aperture, i'4. nim. ,at the apex in dianieters.

Tlite clegree oÅí developnient of the ribs is not coi-Lstant; in t'he full-.oToxvn

shell niore lhan 3o nim. Iong, they are aknost alxvays obsolete and the

anterior potition is polished,

  Dentalium (Fissidentalium) sp.

     0cczt7v'eiice.-Tenn6yama.

    IFrag'nients of a subrectilinear, proniinently xibbecl Denlade'it7iz are utider

examination. rn one of tlieni, the ribs are 2,s in number near the tip.

'I[hey are niore closety set o/a the concave side. A fra.crment of a. Iarger

cliameter has 3o equal ribs on the anterior portion which are less elevatecl

than the apical ribs. 1"he sheli increases rapidly in cHan]eter. This forni

remiBds me of I)rof. 'Y'oi<oyA"TtN's D. conz?61exzt77ii` DtxLL founcl in the

Lower rvfusasino and other ]NTeogene rocks of this coLintry, but that species

is diflferent from the sl)ecies of iDALL living' in I-l'aw;iii. It is also alliecl

to D. sitbrecluni !trAR'ritNT, a Miocene fossii of Java, but the latrter has a

snialler nuinber oÅí niore alternatin.o.' i'ibs. The flg'ures of D. f2Ln.crlz2tl'tf2z'

iNtfARTiN in his " Tiefbohrungen auf Java "*:i: represeiit the sanie characteis

as the JapaRese fossil, altkough the original fig,ure given in his " Tertiacr-

schichteti auf J.av.i ":i`'i::i` shows a more siender sheli with alternatir].o.' ribs.

The speciniens uncler exa• mination at'e too fragniental ancl sniall iti nuniber

to g.'ive a specific 11.1111e.

   Dentalium (Episiphon) filum SowEi<By.
i86o. De)itct,'ium fi!um Sow:, i{r)y, Thes. Conch., vol. 3, p. 8g, pl. 22S, f. 45,

I86o. Dentalium .7fslul[t SowF.iuiy, Ib:'cl., p. gg, pl. 22s, f. 62.

I872. Den.ta!i'ttm .7fl,uiii SoxvERBy, Conch. Icon., sp. 32.

     :i` Foss. IiVIiura 1'enin., p. Iol, pj. 6, f. 27•

    :S* pl. ie, f. I82, I83.

   *;It* pL I2, f. II.
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i872. Dentct!abtni .77stula SowERBy, Xbid., sp. 44.

I8g6. Dentcx!iunz .17Tlum, CLEsslN, Syst. Conch. Cab. ]i}vrart. Chenin., vol. 6,• pt. s, p. 22, pl.

       4, f• 5•
18c.'6. Dentrt2t'um .IFst?`,]a, C!,Ess!N, Ibid., p, 22, pl. 6, L io.

I8g7 l)entalii"n rEPi3'i)blton] ,illunz, l'iLsBRy &' SHAiu', ]itlan. Conch., vol. I7, p. IIS, pl.

        I8, f. 9.
     'i8g7•. Denrct '7'um rEPi3nLPIion7 .if"stula, ?iLsBiiy & Si-iARp, lbid., p. il7, pl. i8, f. t)o.

                                                            '    0ccu7'7'ence.-Tennb"yama. [ll"arul<i.

    ILz;ce>!',,cr.-iXiediterranean and Atlantic; also. I'hilippine.

    The inaterials under examination coniprise a perfect niature shell

which nieasures i4. inm. in length and i•s nini. iR dianieter. It is very

iightly curvecl aRd nearly cylinclrical. The ft, p.cx is truncate, tubiferous

and almost as xvide as the aperture. The surface is smootli except for

the very fi]e' incremsuital lines. TliL"re is also an ap:,cai part of a young'

sheli which is niore rapiclly taperitig. D. soze,erbJ,z' G'uiLDiNG of Anaerica

differs from this forin in having rlngs, althou..e'h its Cuban fo/ ni is

absolutely smooth ic nd glistening-. The fossil is thicl< but exhibits no

trcace of rit)s,. The occurrence of this species in the [East has been little

                                                                  'kllowll.

                       Siphonodentaliidae

        '                                         '  Siphonodentalium nipponicum n. sp. (!)la•Xe f/, f.o's. i7-fg.)

    Shell small, short, tliicl< and strong, slightly archecl, n3oclerately
'

tapering, with a relatively larg'e apex, Surface smboth and poiished; the

                                                                '                                                         'incremental lines inclistinct". Aperture a little obliclue, circular ; the niargin

thin and fragile. Apex oblique, the co:ivex sicle being' higher, with 4

lobes iti two pairs, one of which on the coiivex sicJe is high; the other

on the concave sicle is partecl by a wide shallow sitius. I.,ength, 6•2 mm. ;

diameter, o•77 mm. Type: I+Iolotype, no. 22g..

     0cc2trre77ce.-I-I6nohasi (frequetit).

    The apical character renainds us of the subgenus PoZ),sc12zdes of

Caf2IziZ-zts which, hoxve-ver, has in .(,,reneral a narrowecl aperture. The

present species, having a cylindriccal shape, is a SzPf2o7eodenlalibu77i xvithout

doubt. I-.Iitherto no living form of Sipkonoale7zlali'itm has been l<nown

ill JclPcltl.
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                          GASTROPODA

                            Trochidae

  Monilea cingulata n. sp. (Plale rzf, fi.crs• 3, 4•)

                                 tt
    Shell iiioclerate iii size, turbin.ftte-conical, "ri'clely umbilicate, strong,

pretty thicl<, spirally sculptured. Splre conoiclal, apex acute, suture catiali-

culate. NVhorls 8, moclerately convex, very si.ig,hrly .shoulclerecl. IProtoconch

very sniall, smooth, of 2 vN?Lihorls. Surface densely finely ancl elevately

cin.eqilcate, the cinguli closely .ancl fitiely granulatecl by o. blique incrernental

striae. The next whorl to the protoconch shows thre,e obscure riblets

whicli are feebly developed cinguli. The iCourth whorl is ornamente{1 xvith

three cin...o'uli separtaecl by excavated interspaces, each of wliich is about

as wicle as the cingulum. There acppears a thread olt kcter part of the

interstices. IR the succeecling volutions, the inters,titial threads grow gra-

                                     'dually into siiLialler cing'uli xx,hich are sitxiatecl closer t]o tlLe upper cin..o'i/ili.

There are four pairs of these cin.,o,uli on the fifth whorl, ancl al)out itl pairs

oti the body-whorl. Base convex; aperture oblique, rounclly quaclrate, anglecl

above, with g con$picuous splral tidge' s within; cclumella obl{que, concave

above, slightly reflectecl and procluced over the spiral fLmicle. U'mbilicus

about one-thircl of the diameter, perspective, plicated by incremental !ines,

with a spii`al fun{cle. I'Ieip.'ht', nmm.; diameter, i4.mni. Type: I-Iolt)type,

1)O. 30.

     0cc2trftei7ce.-ZDaitiiti.

    This species may readily be clistin.o'uished from the alliecl spt-cies. The

clescription "ras inacle on a single but pretty x/ Tell preserved specimen faintly

marl<ecl with numerou•s clotted clrab streal<s.

  Calliostema unicum (DuNi<Epx).

Ig23. Ca!!fostoma itniicum, "SL'oi<oyA"rA, Tert. Iiloll. I)ainichi, p. i3.

     0cczt7'7tef2ce.-Dailll•ti (vely l`al'e).

    .Lzim>•z.a. -Japan .
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   Lischkeia alwinae (LiscHKE).

I822. Troch2ts mongZifents LAMARcK, Anim. s. Vert., vol. 7, p. 26.

I843. 2rrochus 7none7iJiFcv?t•s, DEsHA.yl;,s, Ibid., 2nd edition, vol. g, p. I46.

i87i. Trochus AI7vinae Llsciii<E, Jap. I'Ieer. Conch., vol. 2, p. 84, pl. 6, f. i7-ig.

188g. Ccxllibstoma mon71t;lftiivicvt, 1)ILsB!<y, )"Ian. Concl]., vol. II, p. 34i, pl. 63, f. I5-I7.

i8gs. Cctllibstonui rrLilscltl,eitx;,i momZtfcriem, 1'iLsBRy, Cat. ]}"Iar. )vloll. Jap., p: gg,

     0cc2drrence.-Tenn6yama.

    LzPdz:7z.cr.-Central ancl South-west'ern Japan.

    This cleterniination appiies to a single specimen of a moderate size

in much fractuved conclition, which cliffers nothing from LiscHK[?. 's Trockzis

alzez:izae, a species living in Japan. I[t measures 33mm. in diaineter and

is a iittle smaller than the fis,ured specinaen of ILiscHKE. But the calius of

the inner Iip are cleveloped better, covering the vLThole tnnbilicus. IFiscHEpx's

figure in [["i<yoN's Manual oÅí Conchoiogy as weil as the original figure of

LiscHKE shows no siich a spreading imaer Iip. Some of the living' exaniples

from Saganii have a sinii]ar callus. This species is not Troclizts 7iionzZtler

LAMAi<ci<, which is a fossil of the Upper Eocene. [FiscHER's .Lzbclilceiiz

is based upon Troclizis rioiiiZiferits LAMARci<; but these two specific names

are very confusing only differing- in their terminations. CossivfANN used the

subgeneric name .Lz3clihela of Callibslovza with T. rzonz'lifer as the type.

Therefore CossMANN's Lz3dkelr•ztz is a group quite different frona FiscHER's

Lzbclil,'eiiz wliich is ratlier related to Tztrczicztla aRcl Balkybembzhr in having

a nacreous shell ancl the sin ilarly sculptured embryos and in g'eneral features

of ornaments.

  Umbonium (Suchium) suchiense Yoi<oyAMA.
!923. Umboni'um s2tch7lense Yol<oyA"fA, ri'"ert. Xi•Io]I. Dainichi, p. i3, pl. 2, f. I.

    0cczsrrei2ce.-IDainiti. Tetm6-shrine.

    This species anel its group are characterized by the depressecl shell

xvith niany fine splral threads. r7. s2tclizlrnse in the Tenn6 saBds cliffers froni

the parent fortR iti the [Dainlti sands in tliat the spiral tl)reacls are finer

with xvicler interspaces ancl are more numerous, while the basal striae are

crowcled around the umbilicus, so that the subperiphera1 zcne is snaooth

for a certain extent. These clifferences ,are the fir$t step of the evolutionaly

chaBges. There is eviclently a tendency for the threads and striae to become
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finer ancl finer until at iast they become almost obsolete, Cl. .crzls,ra'nlezt77i

I.EssoN, the recent represent-ative of tlXs .o'roup, possesses neitlier basal

striation nor surface ornanientation with tlie exception oÅí a few periphe-

ral obscure striae.

     This species is the type oÅí the subgenus Sztclii'ze7m. Sztclizbdvi was pro-

posed by niyself wlth the following characters: Shell costulate, suture mar-

girked below with a bancl, calltas pad consisting of two parts called parietal

ancl colunaellar lobes divided by a deep sinus.

  Umbonium (Suchium) suchiense subsuchiense MAK"rtx"T,x,

Ig25. Umbeniuin rSucltium7 szt,ch7Zvise szsbsuchiLvrse A,IAI<IyA"fA, Jap. Juttr. Geol. Geo.tri"., vol.

        3, p• i2g, pl. 2o, L io.

     0ccit7're7ice.-Tenn6yama.

    .Dzblrzbztlib72.-ÅéTpper 1<al<es,awa.

    This is the intern?edi.ate ferm between Lll. siic7izle,iise and U. .crig.anfe2"m.

There are n3any niutations and submutations in various horizons of the

I<akegawa series, but owing to bad preservations the slight chans,es of

their fitie sculptures are harclly described exactly.

  Umbonium (Suchium) mysticum YoKoyA"ftx.

ig23. Ulmbonit't7i3 in:ftstticun3 Yoi<oyA}fA, Tei't. )Ioll. Dainichi, p. I3, pl. 2, f. 6, 7.

Ig2s. Ulinboniuna rSucliiitvof mystitiem, A'1'AKryAasIA, Jap. Jour. Geol. Geo.crr., vol. 3, pl. 2o,

        f. 3.

     0ccztz•i'ence.--Dainiti.

    Ddsln'bztlzbn.-Irlorinouti group. I<al<egawa serics of Tosa.

    "Il]he grouip of U. 7n.:ysifi'ced7iz is clistingui:)'lited fronit that of U. siiclzib'iise

by its hi.o'her shell sculpturecl by from fotir to six spiral riclg-cs.

    ffey lo llie sPecila-s and szsbsPecibs of llie .o"ens of S. •naystibztm.

IB)ase witlit spiral grooves, surface ",i!}h 4 riclges x"Lrhich interspases are

    excavate; subsutura'1 ba, nd crenate . . .• . . . . . . . . . . . 7n"vslibzi7iz.

Base striate, surface xvith 4 threacls, wliich interspaces are sli.o'htly conczive ;

    subsutural banc"t clistinctly striated . . . , . . . . . . . . . . obsoletit7iz.

Base smooth.

    s-6 fine threacls, subsutural 1/)aricl obscurely striate...,con..o'lo7ne7'alu7ii.

    4 strong threads, subsutur'al ban[1 smooth or tuberclecl .... areiian'iim.
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    4-s appressed ridges ...................momZiferztm.
Shell iike moizzZtferzine, but has striated base and subsntural band . .

    ................................. decoralet•m

  Urnbonium (Suchium) obsoletum MAKiyAr,fA.

Ig2s. (ITmbonium rSuchi2tntY obsoletum .NIAi<IyA"fA, Jap. Jour. Geol. Geov.r., vol. 3, p. I28,

       pl. 20, f• 5•

    0ccar7wice.- H6nohasl. Iwasibara.

    This is a very characteristic fossil of the upper horizoii of the Dainitl

sands. It differs from the preceding species in being iess proniinently

sculpttirecl and possessing a tubercled stibsutural band.

  Umbonium (Suchium) obsoletuin conglomeraturn MAKiyAr,fA.

ig2s. C7T/nboniitnz rStschiunij obso7etttnz con.o'2onieratun3 ]l)vlAi<xyAstfA, Jap. Joui'. Geol. Geogi'.

       vol. 3, p. i2g, pl. 2o, L 6.

    0ccitrre72ce.-Saig6-briclge. I{6nohasi(rare).

    'IL"his subspecies is abunclant in the uppermost horlzon oÅí the Dainiti.

It must have been derived from the sii)ecies.

  Umbonium (Suchium) obsoletum arenarium MAKiyAMA.
Ig2s. UT/nbonitsm rSttchiumL,i obsoletisnz arenarthrni laN(IAKIyA)tA, Jap. Jour. Geol. Geos,r., vol.

       3, p. I29, pl. 2o, f. 7.

    0cceir•rence.-'I["enno"-shrine ancl Tetm6yama. Nit6.

    Dikl7'z'bztlibn.-Kal<egawa series of Tosa.

    This is the characteristic form of the Tenn6 sands.

                           Neritidae

  Theodoxus (Clithon) retropictus (]NtlAR"rENs).

I87g. 2VTeri'tina retroLPttla MAi<TENs, Syst. Conch. Cab. Nilart. Chemn., vol. 2, 1)t. Io, p. 16g,

       pl. I7, f. I8-2o.

i888. a?Nie?7ZXiitx J.etivLgbieta, TRyoN, IX'Ian. Concb., vol. Io, p. 67, pl. 24, f. 4o, 41.

I8gs. AITen'ti>tcz fttrol)icta, I)ILsBi{y, Cat. ]lar. I'Ioll. Jap., p. 88.

    0cca.rfence.-Tenn6yama.

    Lzivi>i.cr.-Nagasal<i. Hirado. Rytil<yfi. Siana. Viti Islancls.

    The specimeti has remained the on!y one which has come urider
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examination. Conaparecl with the maRy exaniples oÅí C. reli'oPibla from

I-Iirado, it is hardly doubtful that tlie fossil is identical with that species,

but it may perhaps be questioned whether its coloratioR acgrees welt with

that of the recent ones or not. A new species of CliZlzo7i xvhicl} is at my

1}aRcl obt'aiticcl from the Nas,"anuma lll3"..ds resemble:s very closcly C. 7'clro!5i};lcv

in its g'eneral shape. But in coloration, the fossil species differs froin the

latter in having blacl<ish-purple zigzag' litaes on the whitish ground.

    The clist{nction between C. relroLPibla ancl C. sozeerbjta7za I]N?.Eci.uz woutd

not be dieacuk if a variety of the latter clici not take the narroNver sha.pe

similar to the former.

    [["he specknen nieasiu'es ioinm. in height ancl 8mm. in clianieter.

                           Acmaeidae

Acmaea pygmaea (DuNi<Et<,)

I86I. .l?atella lleroltli Ii)uNl<ER, Moll. Jnp•, p• 2`l, pl. 3, f. I3-

I86I. "Patclla 2.r.crhtaea DvNl<F.R, Ibid., p. 24, pl. 3, L 2o.

i87i. /lcmaea .2/fetoltli; JLIscHi<F., Jap. Meer. Concl]., vol. 2, p. g6.

i882. Tecluiu flei'oltlz' DuNi<ER, Index )vloll. Xi'Iar. Jap., p. is4.

!8gl. Acnzaea ffe7vldi'i form P.v.amaea, TRyoN, iMan. Conch., p. 4s, pl. g, f. Ig, 2o, 2i.

I8gs. Acntaea 2/ferolcli; ?ILsBRy, Cat. ]iv{ar. ]iVfoll. Jap.,.p. IIo.

Ig2o. Acnuxea hetvlali, YoKoyA}fA, IToss. Xiliura X'enin., p. gt), pl. 6, f. !2.

    0dcur7'e•nce.-Dainiti.

    Di31f'z'betlzbn.-Upper IYIusasiiio of Yol<osul<a.

    Lz;di'7z.cr.-X/Vestern Japan, from t[r61<y6 Bay to IVSTag'asal<i.

    An immattrre shell 'of about 4.mm. Ions,' represents the sl)ecies wl)ic•h

has been 1<nown as a variety of Acnzaea lieroltli' (IDuNi<Ei<). But DuNi<ER

hacl given tlie nanae -ti2alella P.i,.a77iaea to this Åíorm in i86o (rvIalal<.

Bleitt.) previous to .Palella I-7erolhe' which was proposed by him in i86i.

                                   '
                          Littorinidae

  Lacuna intermedia n. sp..(l'lale lll, if.cr. s.) .
    Shell niinute, trafisversely oval, ol)liquely clel}ressecl, aririforni, (l}icl<,

smooth; perforate. Spixe vei'y small ; whorls 3, z'aoi iclly increasins., convex,

the last larg'e, inflated, rotincled at 1)eriphery, clilatecl in front. Suture .oi'oovecl.
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 [[ncremental striae forin the only sculpt.ure. Umbilicus lar.cre, opeti, Di ene-

 ti'ate, encircled by an acute 1<eel, excavate ot} its i'nner surface. Aperture

 large, oblique, transversely ovate. Outer' iip somewhat diffused, sharp,

 contintious to the wnbilical keel. Coiumella subobllque, str`aig- htish, sharply

 marginecl, fiattenecl in front, tlie flattenecl surface somewhat clepressecl froni

 the peristome. Inner lip a short xvay hangs over the perÅíorat,ion. Iffeight,

 2mm.; dianieter, 2•2mm.; oblique dias,onal of the aperture, i,8mni. Type:

 Iffolotype, no. 42.

     0cczdr•ref?ce.-Dainitl.

     In this species the form more approaches Sleieoli3' laxala A. ADAMs

 than incuna slenolonior?blia PmsBRy (Cat. IixGar moli. Jap., p. 64, pl. 8, f.

 3.). It differs from S. Iaxala (Jour. de Conch., i868, p. s4, pL 4, f. 7.) it3

 that the aperture is niore oblique ancl not narrowecl behincl, the unibilicus

 is smaller and the body-wliorl ncver soiute.

     .L. z;tilermec?iria cliffers from .L. slenolonzorL?61ia in that the shelL is much

 more transveiTsely inflated, much iriore obliquely depressed, the aperture is

 larger atid the spSre is smaller.

                             Rissoidae

   Cingula (Setia) subangulata n. sp. (Plale lfZ .ijlg. 6.)

     Sheii niitiute, corioldal, nioderately thicl<, smooth, rimate, Spire

elevated conicai, 4/3 tknes the height of the aperture, faintly g"radate, with

a bluntr apex, outline slightly coiwex. I)rotoconch clepressed, bluntly

rounded, smooth. Whorls 4--l,, flatly convex, with slight angles above and

below the suture, the last large, about 2/3 oÅí the entire height, narrowly

atid roundty shouldered; periphery roundly ansrulate; bicse ololique, fiattish.

Suture deep, chataneled. Sculpture: the first whorl next to the protoconch

has s spiral striae; the later xvhorls sinooth except for niicroscopic incre-

n3ental lines. Aperture suboblique, ovate-rotuncl, wiih the outey half inore

curved, narrowly rounClecl above; peristoine continuous, slightly tliicl<ened

ir)side, w!th a blunt edge, sl{ghtiy reflecteCl at tlie base. Columella vertical,

straight, very slight(y arcuate above. I-Ieiglit, i.t;7 mm. ; dianieter, o g2mn].

Type: Holotype, no. 46.
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                          '     0ccztrrence,-Dait3iti. .
    Many species of the subgenus Selzke have convex whorls and rOuRd

periphery, while sonie others have naore fiattenedi whorls. The present

species is characterized by the narrow slioulder ancl the roundly angled

periphery that continues froni the margin of the profound suture. Mr.

I<lupxoDA 1<inclly showed me some unnamed species of JapE nese living Seli2J

in his collection. The fossil species is re!ated to none of these living forms.

                                                              '                           Thiaridae

  Thiara totomiensis n. sp. (Rlale lll, fig. 7.) ,
    Shell oÅí moclerate size; ovate, slig'htly ventricose. Spire much eroclecl.

X/Vhorls few, rapiclly increasing', slaarply concavely shoulderecl at the upper

part, tlie angles flatly ttiberclecl by up-projecting axial folds, about io on

t'he penuiltimate whorl. .9urface sculli)tured by irre.o'ular incremental linest

Body-whori very large, slig'htly ventricose; base oriiamented with 8 to g

indistinct spiral threads. Aperture larg'e, suboblique, elongately ovate,

sharpiy angled above. Outer Iip thin, sharp, somewhat sinuate actthe base.

ColuRiella subvertical, rather long,. I-Ieiglit of the unerocled 3}•) whorls, 27

mm.; diameter, i6mm, Type: Cotype, no. 4g.

    0ccztr7'ence.-Dainiti.

    Being' allied to .narelcxnz2x amarztla ILlhTNfi, this species belongs without

doubt to t'he genus 11aela7zztz s, str. which, in accordance witk the rule, is

now callecl Zlzzbu'a. [l]his Tfizbu'a s. str. is quite exotic to the Japanese

fauna. T. tliz2wella ILA"fARci< is the closest• to the present new species.

But in T. Iolo77zzle7•isi3 tlie tuberculatlons are compressed, while in T. Ilizizfella

they are cylindrical. This Åíiresh water forn3 mi/ist have beeii mixed witlL

tlie marine fauna by chance.

                          Cerithiidae

  Bittium kurodai n. sp. (Plale lff, .ilg: 8.)

    Shell turreted, narroxv ancl his.rh with spirally prominently sculptured

whorls. Spire high, about five-times the height of the aperture, outliRe

stral.crht. Whorls ii, slowly and regularly increasin.o', convex, conts'actinsr
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 ,s.rradRally upwards into the suture, contractio:i shortet' anC{ more rapid

 towards the bottonis. Protoconch of !-i)- smooth, conve'x whorls, a little

 deviated froin the vertical axis. Base concave arouncl the necls', snaootl],

 often with a Åíew obsolete spirals. Suture inipressed, linear, margined.

 Sculpture consistinbrT of narrow spiral keels, 2 on tke first whorl next to

 the protoconch, 2 on the last; on the upper coRtractiorL there are usually

 2 promineltt spiral cords; there are one more marglnai corcl at the'bottom

 of tlie whorl; the three I<eels are equidistant, separatecl by excavatecil

 iriterspi aces narrower at first and wicler at iast than the keeis; periphery

 xvith2 spirals contlnuou$ with the niErglnal cords of the suture. Axials

 consisting oÅí obscure plicatecl equlclistant rjbs. Aperture obiique, rhonabic,

 ans,led above; eanal very short, open atid broad, appearing as an acuniinated

 point oÅí the apertiLire. Outer lip thin i. nd sharp. Colvunella arcviate, below

 vertfcal, inner Iip very naz'roN•v. I{eis,ht, 7.6mm.; diameter, 2nim. Type;

                                                     '                                                                    ' Holotype, no. 2:,s. ''
     0cczsrrence.-H6iiohasi.

     This forni is quite unicluc in having' a long turreted shell xvith strong

                          'spirais and without varix. It reminds us something of TitrnZella, but the
        'axial plicae atid tl}e short canal rather represent the characters of Biflzbzae.

Undoubtedly it is neither Taclayrlaynclizts nor Adli3.

   Bittium crosio n. sp. (Plale lll, .iZg. fJ.)

     Shell niinute, narrowly conical, reticulate, lightly tuberclecl, thick. Spire

not very hlgh, about 2t7r bimes the height of the a.perture, pointecl;outline

straight but sljghtly angulat'ed. Protocoi'Jch of t'vxro snaooth depressecl blunt

subrounded whorls. Whorls s, exclusive of those the protoconch, regularlY

increasitig, short, fiatly convex, ang'}'tilar, feebly contract'ecl at the suturÅë;

the iast about half the entire height, roimcled at the pt'riphery; base concave

arourtcl the necl<, Suture itiL itself unrecogrtiisable, but distitiLctly c.analiculate

being definecl by the contraction at top i. ncl bottom of each whorl. Sculpture

consisting of 4 sqLiarish spiral threads on the upper wliorl$, s on the

bocly-whorl, the upperniost close to the suture, the loxvest on the angle of

the upper Sutural contraction; crossed by-straight equiclistant axial riblets,

about 2i on the bocly-whorl, the beads very feeble; base with a squarish
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spiyal thread above and a very fine thread around the necl<. fXperttrre

rotmdly ovate, suboblique, obtusely angled above, narrowly effuse below,

but no distinct canal, N?vitli a sligl}t notch. Otiter iip tliin and slig'htly convex.

Columella subvertl'cal. Ileis.ht, 2•gmm. diameter, i•.rmm. Type: I-Iolo-
-type, no. so. '

     0ccerrre7zce.-Dainiti.

    .Lzhabz.cr.-Tanabe, Wakayama-ken.

    The above clescription is partly basecl uoion the living specinien, the

colour of which ls yellowish brown or chestnut browi).

                                  '
                           Triphoridae

  Triphora sp.
    Shell small, elons,ate-conic, sinistral. Spire hig,h ; outline almost slt-aight,

ProtocoRch his,h, convex, smooth, apex brol<en. Whorls s, regiilarly

iRcreasing, flat; base fiat. Sculpture: the early whor!s have two equal

!<eels, but the iater ones have a sma,iler 1<eel intercalatecl between them;

all these 1<eels are crossed by about i8 axial riblets, the point of intersection

raised into rounded geinmuies. ?eriphery of the base acutely angled with

a smooth I<eel, Aperture rouncl;columellcx vertical, arcuate, I"Ielght about

2•2sninal; dlaineter, i.6inni.

  '     0ccitrreiice.-Dainiti.

    The only example of this form is unfortunately imperfect,.its apex

being abset3t' while its principal characters of tiie base are also wanting.

It resembles an immature sliell oÅí T. ols2tenszb ('SL7oKoyAMA) in its sculpture.

    ' Turritelidae
  Turritella perterebra Yoi<oyAitfA.
ig23. 7'urrtZella Perterebm Yol<oyA"fA, Tert, Moll, Dahiichi, p. Ii, pl. 2, f. 2 -s.

     0ccarf'ence.-:Dainiti. Iulo"nohasi. Tenn6-shrine. Saig6. ZNTit6.

    Diklrz'bt-•tlzbn.-I<akegawa series of Tosa,

    This is one of the most common forms of the l'.ower I<akegawa

se.ries. The coarser spiral threads have been described to be six to eight,

but mature whorls having a dia,meter more ihan 2oinm., have about ten of

such tlireacls, The threads ancl alternating finer threads are unequai in
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their magnitudes. In wider inter'spaces of these threads on the lower surface

there intervenes ftc fiuer threacl of the thircl cycle. "I'he shell probabiy

attains a large heig.rht, more than }2omni., in the acltilt. The aperture has

a rather thicl< inner lip witii a free ni:Lrgin. A fossil .Titr7'zZelZa Åío"nd in

the Upper ]Viiocene of Java anrHl named Z lerebra LAMAi<cK var. by Dr.

I<.. "IAR'riN, is interesting' as. shoxving rclationsliips to T. Xertereb7'a. 'Ili'his

sliell of lrXaAi<'riN is (lescribecl to have 7 sharp spiral threads which jnterspaces

regularlY have e.ich a finer one. Tke spirai are soniewhat stron,o.'er ln it than

in tl]e Japanese shell, soine indivicluals of wl]ich p]'esentin.cr a less conve-x

shell,

     The living T. IereJ17'a I.,xtsiARcK apparently approaches the fossil

species, but is not easily mistaityre for them.

   Turritella toto niensis n. sp. (.Plale Ul, 71g. g.>

     Shell turreted, Rarrow and hig'h, with spiral cordg. XIVhor;s regularly

and sloxvly increasing. 'Ilrhe upper third of the surface of a x7vhorl is fiat

ancl slopes steeply, xxrith 2 fine ancl indistinct spiral threads; the loxx•Ter

two-thircls ls ventricose, with t; narrow-topped spirals, interspaces of

which are much broader and concave-bottomecl. Base nearly flat, spimclly

scuipturecl by many obsolete tlireacls Stirface also sculpturecl with fine

regiiiav incremental striae ail over, a few of which exceptionally g'rowing •into

strong incontinuous corcls showing the early peristomes. Aperttire oval,

slightly angbled above, obiique. Coltunella vert'ical, straight and sharp•

Diameter, gmm. Type: Holotype, no. 48.
     0cc2tr7'e7ice.-Dainiti(very rare).

    This species is based upon an unique specimen with a brol<en apex• '

The height of th' e shell is probably about 4.omm. wi(h abotit is wlioris•

I[t is dist'ingkiishecl froni ,"11 the other fcssil sol ecies by its peculiar scxilpture•

[l]he shell substance of this species is porcellaneotts, whiie it is earthy iii

7: Perlerebra. ' '                         j

                          Xenophoridae

  Xenophora exuta (IFN}EEvE).

I8.12. 2?ltortts eJvutus REEvE, ]?roc. 7..ool. Soc,, p. I62.
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I8sl. rs"enofbliota e'xuta, I'HILIppl, Syst. Conch. Cab. ]Nfart. Chemn., vol. 2, pt. 3, p, 348, p].

       48, L 4.
I86g. .X'enoPltora. ecitta, LIscHl<F., Jap. )iv/f,eer. Conch., vol. 3, p. 82.

I878. .F?ltortts ex?t•tus, SowEiu)y, Conch. Tcon., sp. 7.

I88i. )XreneP7tora, ex7t.ta, DuNl<ER, Index liN•Ioll. )vlar. Jap., p. I23.

T.886. .,rt'enophoriz e.r2tta, TRyoN, IN•Ian. Conch., vol. 8, p. i6i, pl. 46, f. go, gi•

i8gs. -X'enolbltora e.xvt.!rt, ]]'ILsBRy, Cat. M•[ar. ]iVfoll. Jap., p. 7o.

Igig. 2X'enoPltora, e.antta, IsvAi<A"rA, Cat. Jap. )iv'IoH, rmp. )iv•1'as., p. 48.

    0ccedrr'ei?ce.-Tenn6yama.

    Di3trz'betlib72..-I<al<eg'awa series oÅ}' Tosa.

    LzXdz:ii.o".-I.'acific coast: of Japan to the west of .Sa.o'ami. Og"asawara

Islanc3s. Inland Sea. China.
                                                           '    The laminar clilation of the peripliery is broken iii ever'y specimen

under examination. 'll]he splre whoris are, laowever, quite the same as iR

the living' -Y. ex2ila. They are marl<ed with cliagonal striae which ob-

!iquely across tlie groxx,th-lines. The sutures are ill-defined, very superficial

and unevenly undulating'. The protoconch is small, conic aiad consists of a

few convex, smooth polished whorls. The succeecling earlier whorts ex-

hibit inarks of ag'glutination of sinall foreign boclies; ancl this is an evi-

clence for that those non-agglutinate species groupecl uncler the subg'enus.

Z.zi.aztf'zbim•, have the Encestry with tlie habit oÅí the typical 2YTenoPlioi'a,

                            Cymatiidae

  Bursa ranelloides (REEvE).

i844. Trllon ranelloiZfes RF.EvE, I?roc. Zool. Soc., p. ill.

I844. V>ttZoiz fTinel!o7Ves REF.vE, Conch. Icon., sp. Io.

i88i. Ieanel!a cruentcttrt? TityoN, itY•Ian. ' Conch., vol. 3, p• 3g.

I8gs. 1?anellet vrtne!loirze"s, ]?n.smiy, Cat. INfar. ]v'lbll. Jap., p. 48,

    0cczt7're72ce.-Tenin6yama,

    LzPuz>i.cr.-Islancl of I-.uzon, Philippine. Saganii Bay, Japan.

    Shell o'il meclium size, ovate, nodulous, vari.ces discoiritinuous. Spire

high, acutely conical, aboeit the same hei.o"ht acs the aperture, IProtoconch

sniooth, conical. Whorls 8 to g, clepressecl at the tipper part. Sculpvure

consisting oÅí a varix or two, many series of noclules and very fine reticulation
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over the wliole surÅíace; varices prominent, round, rather conipressecl laterally;

two consecutive varices nial<ing ati an.,o,,.le about 2ooO at the axis of the spire.

The tpire whorls are encircled by a row of about io prominent noclules;

the surface al)o]LTe this line is axially .,o.'ranulately plicated. 'II]here is a row

of sinaller nodules beneath the main one ; the clody•-whorl exhibits tliree rows

of nodules, the interspaces of which are encircled by three or niore series

of small .orains. Suture distinct, not deep, unclulating. Base soniexvhat

excavated below. Aperture oblique, oval with a cle.ep canal above, 'i)roducecl

below into a short, ope-, slightly recurved and truncate 6anal. Outer lip

expanded, sharp, with a thicl< varix on the otitside, dentlculate within;

columeila vertical, somewhat concave, slightly bent to the left on reaching'

the canal ; inner lip broadly extencling-, with a free eclge, plicately clenticulate

all over, spreading' as a thin callus far beyoncl the parietal wall, leavin..o'

the nodules ancl grains still visible, thickened above at the entrance of the

posterior canai.

  Gyrineum (Biplex) perca prisca n. subsp. (I'lale fZ.7, fi.cr. 6.)

     0ccztrreiice.-Tenn6yama. -
 '' This form is evidently' one of the ancestors of tlie species whiÅëh lives

!lt the waters of South-western Jap:m artcl the IPhilippines. The species

has been !<no.wn as J??a72ella P2ilclira Gi{,xy, but this name oÅí PEivur has

the priority. The subspecies cliffers from the species in that the varices

are not so stellately pitmate and the surface of the later whoris are not so

latticed. In the aclult of the species, the nodules at the crossing poipts of

the lattice are near;ly obsolete on the meclian portion of die whorls. In

the subspecies the axial sculptures are obsolete on the ]tnst two whorls•

The varices of GJ,ri>2eetm (Biplex) jbamolane72si3 (MARTiNs):i'` are narrower

aRd have rouncl iiiargins, ]Xdost ' prob.r!bly this Japanese ]Ntliocene species is

the forerunner of the evolutiotiary lineage of Bz)lex ferca.'::'!: B. f5erca jonsca

is an interjnecliate niutation of tke series. It has niore specialised varices,

they being wicler ancl more aiigular than in tl]e Javanese forna. The

    * Fossllien v. Java, p. i5i, pl• 23, f• 352•

   *:e' B7;g}le.x .7berca PERRy, Conch. pl. q, no. s, I8ii.
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li,vitig' repyesentative has niore pronii,nent varices xvith stellate niftc rgins.

'I'he holotype is no. 3oi and nieasures sgnim. i- hesigtht and 34mni. ii3

diianleter.

                            Cassididae

  Phalium (Bezoardica) japonicum'(PxEEvE).

I848. CTctssi:s' .7?7Ponlca Px.:,F.vE, Conch. Tcoti., sp. 23.

18s7. (rassab' .le?xPonika, K"tisrrEii, Sysin Corich. Cab. 1'11art. Chemn., vol. 3, pt. i, p. 2tl, p].44,

        f• S; P 43, pl- 42, f• 9•

i86g. Cctss7r 7'aj6onilra, Ltsci-fi<E, Jap. IaN(eer. Conch., vol. i, p. 64.

I882. Cctssi3' 7'aPoniica, DuNi<ER, ;nclex ]iVIoll. I•Iar. Jap., p, 64.

i88s. Cassi3' sabnion var. .7?rfsom'/.•a, '1'iiyoN, Ivl,ftn. Conch., vel. 7, p• 27S, l)1. S, f• 76, 77.

i8gS. Cassiir 7?xPon•iha, l?iLsBRy, Cat. I,fai'. ty3 '{oll. Jap., p. 48.

I92S• Cassis .7'a)bonilra, 'Si'ol<oyAtsfA, Jour. Coll. Sci. Univ. Tokyo, vol. 4S, ftrt. S, p• il, pl• i,

        f. 5
Ig2s. Cassik Ji'aL?bonilra, 'SL'ol<oyA}fA, Ibid., ,ftrt. 7, p. r3.

     0ccupt7'ef7ce.-Tenn6yama.

    Dilol2'ibeilglp?z.-Siraclo Beds'.

    .Z]zPdi:iz,,o`.-III?rom Bos6 IPeninsula to Kydsyft,' China,

    This cleterniinatioii applies to a single fracturecl speciniten xvhich has

the same characters as the living species. I 1iave nothing to say more

concernlng this species, having only one specimen, except that the generic

Baiiie niust be chan...o'ecl to a niore precies one acloptecl in the niodern

conchology.

                            Tonnidae

  Tonna luteostoma (I<tls'rER).

i8s7. Doliasm luteostomum I<tis'rER, Syst. Concli. Cab. I'IarL'. Chemn., vo}. 3, pt. I, b, p. 66,

        pl. s8, f. 2.

I8s8. Dollum 7'a)boniica, D. uNl<E.R, NiTov. Conch., p. ig4, pl• 3s, 36.

I86g. Dok'um l7t,lcostom7tin., Ltsciil<Tr,, Jnp. ilN,Ieer. Concli,, vol. T, p. 6s.

i87i. Dol?'2t7Ji kdeostomuvt, Llscii}a],,lb:'(l., vol. 2, p. s7.

I88;. Do.?i7tm lit,teastom.?em., l')RAuNs, Geol. Env. 'iAol<io p. 6o.,

i882. Do!inm l2tteostoma, I)uNl<ER, rndex "'Ioll. 2X'far. Jz{p., p. s8.

I88s. D. oliuiii lu2eostonza, [l."pLyoN, 1'I.ftn. Conch.,'N'ol. 7, p. 26f, pl. I, f. 6., pl. 2, f. 7.

i8gs. Dob'um lnteiostoma, l'i.r.smiy, Cat. Xi'rar. "'Ioll. Jap., p, 4g.
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Ig06. Dolium luteostont2tm, ToKuNAGA, Jour. Coll. Sci. Un{v. Tol<yo, vo]. 2i, ai't. 2, p. i7,

       pl. I, f. 30.

ig2o. Doli7tm 2itteostomuiii, 'S"loKoyA"iA, Y'oss. ?(lura' I'enin., p. 66, pl. 4, f. 2.

Ig22. Doli'?dm. Iitlcostomitm, 'Sl"oi<oyAMA, ITosi 'U' p. }•l'ii$asliino, p. 6g, pl. 3, f. iO.

ig2s. Do!ium kdeos(ovtum, 51'oKoyAtsf,t, Jotu". Coll. Sci. 'U'niv. IVokyo, vol. 4s, art. s, p. U•

     0cc2t7'fgi2ck.-Tenn6yama.

    Diicl'rzbitlib7z.--L-U'pper Atfusasino of A,IiRra, : Atfiy.at'a Beds and Yokosul<a

Beds. NTag'anuma IBecls. Upper ]N(usasino of r/II"o"l<y6 and Tiba-l<en.

Kakeg'awa series of Tosa.

    LzPuzb2.a.-Japan, distributed from T:Iakodate to NTagasaki, especially

abundant iti T61<y6 Bay.

    The several specimens herewith determinecl are in niuch fracturecl

condition. But, from these p.artial materlals the characters of the fossil

forni have beeti observed fairly well. There is founcl little clifference from

the living species. The sculpture consists of flat-topped equal spiral ribs,

interspaces of which are flat ancl as wide as themselves; the upper interstices

often have a smali intervening ridge. The only difference between the

fossil of the [Lhenn6 sands ancl the living specles is tha. t the interstices of the

latter are more excavated and narrower.

  Tonna japonica (YoKoyAafA).

    (not Doth'zim .7lrfbo12zic2tlli DuNI<ER)

Ig23. ( aleo(lea rSconsilT7 .1'aL?bomta "Y'oi<oyianfA, Jap. Jour. Geol; Geogr., vol. 2, p. 3, ISI. I,

       f. 4.
Ig23. Galeodea rSconsikeY 7'aPomlea YoKoyA"fA, [Irevt. )"foll. I])ainichi, p. Ir.

                 .
    0ccz"`re72ce.-Dainiti (very rare).

    Di31mb2tdeb7z,-NTeogene of Izunio. Sirado Beds ('Y'oKoyAMA). Tertiary

of INTara.

    An ill--preserved specinien is in the Geological Institute of T6ky6

Imperial LTniversity. After exaipining t!ie topobype, th",Ir. I<ui<oDA ,has come

to the conclusioR (hat it is not a Galeodea but bei6ngs to Ton7zzUae; it is

differentiatecl, however, Åíroin Tonna in having peculiar tviberculated spirals.

A new group-pame with its detailed cleseriptiori will be published by I,fr.

I<uRoDA itl .lrlother opporttlllity whetl he .c.Tets lllore specilllens,

                                                       '              ' ttt
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                            Naticidae

  Natica janthostoina DEsi-rAyES.

I923. 2Valita 7'antltostoma, Yo'KoyA}fA, Tert. Mo]1. I)ainichi, p. I2.

     0catr7'ence.-Dainiti. Til6nohasi. Iwasibara. Tenn6-shrine. Tenn6y•amac .

    DiYlrz'b2tlibn.-Wldely clistributecl iti the T.ertiary rocl<s of Japan.

    -[z'za>ibcr•-JapaR proper. I'Iol<1<aid6. I<amcln,tl<a.

    Besides the above reference, IProf. YoKoytxr}fA nientions the occurrence

of th{s species in the followin.cr papers:

    Foss. Adiura Petiin., p. 76, pl• 5, f• 3, 4•

    IFoss. Up. Musashino, p. 83.

    Jap. Jour. Geol. Geogr., vol. 2, p• 4; p• s3•

    Jotir. Coll.'Sci. U'niv. [Il"ol<vo, vol. 4s, art. 3, p. i2.

     Ibid. art. s, p• i3•

     Ibicl. art. 7, p• i4•

    Jour. Fac, Sci. Univ. Tokyo, sec. 2., vol. r, p. 7; p. ii6; p. 278.

     This species is a welll<nown common form of the late Cainozcic
'periocls of Japan. 'Ilrhe shape of tlie fossils uncler e>iamination agrees so

weil xvith tlae living Ar. .7?xnllioslo77ia that there have apparently been little

evolutionary change since the olcler Pliocene times, The loxvest horizon

from which this species is found is the Asagai sandstone of i)robab!e
                                '                          'Oligocene origin.

' Polinices sagamiensis PiLsBRy, (Plale rzl, yZgs. f, 2.)
rgo4. .PolXm'ces sa.o'anii'ensi3' PIi.sBRy, I'i'oc. Acad,'Nat'. Sci. ]?I)ilade]phia, p. 23, pl. 4, f. 37, 37a.

     0ccit7v'eeice.-Dainiti. I-I6nahasi. Saig6-briclge. Tenn6-shrine.

Tenn6yama.

     Dibln'bitlzbn.--I<al<egawa series of 'IIrosa.

     Lz'"dz'ng.-Sagami. A.wazi.

     I'erhaps this is the same form as IE.'rof. "5Lroi<oyAM,x's P. am7Sla aticl

jP. Po-"L'vzlezlvnzts. Recent P. sa.cra772zlanszle is distinguishecl froni P. Po7e,,zlszlrna

REcLuz EmC! other allieci species 1)y its large size of the umbilical lobe ancl by

the strong cord around the umbilic/ii crescent. But, the umbilical crescent of

the fossil form is inuch shallower and has no cord Kvhile its flat-toppecl lobe

of the funiculum is muclL more projectecl liito the umbilicus. 'll.herefore,
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        .
 the fossil of the I<al<egawa series is not exactly conspecific xyith .P.

 sa.cravizlai2sis, but naust be the forertmner of the living form.

   Eunaticina papilla (GrfEmN).

 I923. Silg/artikts rEi"?alitv>taY PaLP??la, Yoi<oyAxifA, Tei't. 1'Ioll. Dainichi, p. I2.

      0ccztz7'ence.-I)ainiti (rare).

     Dileli'zb2ilib7i.--Ul)per IN{usasino.

     LzPuzri2g,-Central and XVestern Japan. PhilippiBe. I,Ioluccas,

                • Cypraeidae
   Cypraea sp.

- 0cc2-t7v'ence.-D,iiniti. .
  ' An oblong-ovate, anteriorly attenuate sheil with a narrow apertpa-e.

 The getieral outline of this forni is very common of the small species of

 C),f5raea iiving. in Japanese waters. But it can not be cletermined,

 having" beeR broken to pieces, although it retains sonie characteristic features.

 The znost important ancl unique character of this form is t'1iat the outer

 lip is falRtly denticulate' within, The basal pctrt of the shell is flattenecl as

 in Cs,L?b7'aea laZleba I.iNN}'i. The hei.crht is about 27mm. aticl the diaineter

 I 6 nllll.

   Erato callosa A. ADAA•fs et REEvE.

 I86i. Erctto callosa, DuNKF.R, sNfoll. Jap., p• i7.

 i86s. Erctte eal!osa, SowEm3y, Conch. Icon., sp. 2,

 i866. .llrt7to eallosa, SowERBy, ']rhes. Conch., vol. 3, p. 82, pl. 2ig, f, 35-37•

 i87i. Erato ca!losa, Lzsci•Ti<F. Jap. Iilaer. Conch., vo]. 2, p. 6S.

 I87g, E-i'ato ca!!osct, XXrF.IN}<AvFF, Syst. Conch. Cab. IN•Iart. Chemn., vol. s, pt. 4, p. i46, pl.

       ' 25, f• 2, 3•

 I882. • Erato callosct, DuNl<Ei<, Tndex ax'Io]l. M't'u'. Jap., p. s6.

 i883. Ziaro callosa, TKyoN, ]iYIan, Conch., vol. 5, p. g, p]. 4, f• 38, 3g.

 i8gs. llliirtto cctllosa, PI[,sBi<y, Cat. iN'Iar. Moll. Jap., p. s2.

 Ic2e6. Erctto caZtosct, Toi<uNAc.A, Jotir. Coll. Sci. Univ. '1"okyo, vol. 2i, art. 2, p. Io, pl. I, f.

         I2.
 Iglo. ErtTte laclti:wta var. cal,'osa, SLMITi•r, I'i'oc. Nl ialac. Soc., srol. g, p. I7.

 ic)ig. .Erato callosa, IwAi<AwA, Cat. Jap: )vloll. Imp. ]iV{us., p. g6.

 ig22. E2t/tto ea!losa, Yol<oyAtsfA, fff"or,]. Up. AIusashino, p. 6g, pl. 3, f. ii.
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     0cdztrrei2ce.-I-I6nohasi• (rare) .

    Diiclrzbetlzbn..-Upper rvIusasino of T6I<y6 ancl Tiba-1<en.

    LzPc,ln.a.-Central and Western Japan. China. Philippine. A(auritius,

    Oiily one specimen 4•smm. high bofore me can be referrecl to thls

species. Tlie shel! is swollen at the upper part forming an outlirie of an

equilateral triangle. Atlr. Sifi'rr-i thiRks -Z.Z. callosa is a var{ety of E. Iachev,ma,

differing' only in colour, and that misiclentified Zl. Zc?clv')wia of SowEi<By

aRd REEvE lecl I?tLsBi<y to quote that species as Japanese. Prof. YoKoyix"fA

considers the Japanese E. Iachfp,7na whicl} is saicl to have the inclistinct

crenulation of the outer lip may possibly be assignecl to .Z..Z,. callosa. The

figures of E. Itrclirjima GRAy show the shell to be inequilateral at)d the last

whorl gently coRvex without beitig sxxrollen a, t tlte upper part. 'II]here is such

a shel! referab!e to ff. Iaclv';;,ma at hand froni Awazi. IPrDf. [Ebi<uNAGtN's

figure also shows the outline of E, lacbu'J,ma,

                            Volutidae •
  Lyria mizuhonlca n. sp. <l'lale fll, .llgs• J2, i3•) ,'

    Shell ovately fusiform, thicl<, axially plicate. Spire losv, pyramidal,

its heig'1it about half that of the ap-"rture, sharp at tlie apex, outlitie straight.

Protoconch small, bulbiform, consisting of i-.:"- smooth volutions; the nucleus

depressed. Whorls 6, much broader tlnn high, regtilarly increasing, lightly

convex; the kc st very iar.cre, about 3/4 of the entire height, iRflatecl, sl{ghtly

contracted below. Sculpture confined to axial plicate ribs, about i2 o!i the

penultimate whorl, extendln.cr from suture to suture, subvertical, gi'aduaily

fading towards the base. Aperture suboblique, elongate, narrowed ancl

channeied above, trLmcate at the b.ftse. Outer lip thicl<enecl, effusecl,.snnooth,

xvith a varix. Columellac subvertical, stiraight, forming a slight concavity

above, in jeining the parietal wall, provided with about io or more somewhat

inequldlstatit, unequal transverse plaits, of which the lowest but one is the

strongest. Inner 1{p thin, spreacling short way over the bocly-whorl, lamellate

anteriorly and separated by a groove froni tke fasciole. H.ei.o'ht, 3imm.;

diameter, ismm.; helght of aperture, 2Jrmni. Type: H'olotype, no. 3o2.

    0ccu7v'ence.-TenR6yama.



!lfolluscan Fazdfut of llif l.oze,e7' 2a7'l of 'lhe Zfaleebcrazva• Serles, elc. 77

    Dilslribitde'o'n.-IKakegawa series of Tosa at I<6nomine.

    The type of tldis species is the single specimen discoverecl in the Tenn6

sancls of the type locality. It is distin.cruiSlied frona L. cassi21ztZa IREEvE, a

comnion s' pecies of tl}e existing sea of the Japanese Enipire, by its less

infiated shell wM} the higher and more acuminated spire, and that the axials

are less in number. L. mzLqztliomica is not rare in the Pliocene sandstone

of K6noniine. Some of the specimens show faded spiral colour lines, 3

on a whorl.

                                                              '
  Fulgoraria (Psephaea) totomiensis n. sp. (21ale IZI, 7Zgs. r7,

i8.)

    A species very closely allied to PsePliaea cof2cibiiiza Bi<oDEi<ip. Wlaorls

roundly shoulderecl; elie slope a littie concave, its hei.crh# abotit one-thircl of

the x?vhorl; the surface be!ow the atigle nearly vertical, very slightly cotitrac-

ted at the suture. Body-whorl lightly convex, very little contracted below.

Sculpture cotisisting of i 3 axial plicate costae crossed by many splral threads;

the axia!s formin.cT elongate noclules on the angle of the body--whorl,

       .diminishing towards the base; the it}terspaces wide and concave; the spirals ..

iike those of P, he'7'asei' SowERBy, a little more t!ian 4o in tlie penultiniate

whorl, subequal, broader than the intervened grooves, rut?ning all over the

surface of the later whorls. Aperture elongate rather narrow, slightly

canaliculate at the Lipper angle, truncated at the base. Outer lip thicl<ened

and rounded, slls,htly expanded above, thinner near the base. Columella

subvertical, with otie oblique plait. Inner lip thin, spreading broadly over

the dody•-whorl, xvith an arched free ecl.cre. Height of the body-whorl,

4omm.; diameter, 24mm. Type; Iffolotype, no. 3o3.

    0ccztirence.-Tenn6yama.

    This species is representecl by a singie much brol<en tyle missitig the

spire. It differs from Prolztla concz'nna BRoDEi<]p, the genotype of 2sePluzea

CpNossE, in that the x?vhorls are not so distinctly an.q"tilate, the costae are

not so prominently tubercled on the aog!e of the shoulder and aie spirals

are not so fine. The spirals of tiie latter species is much more nuinerous

and finer. '                                         '
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       l). Iotonzzlanszb n. sp. is also close!y related to P. Izz>'asei' SowEi<By,a`

  a living species of Japanese water, from which it differs in having no

  callus on the suture, a less number oÅí more ao.qiilate costae. The body-whorl

  ot' P. Iizhasei'is more rounded and' the costae are not tubercled. The fossil

  species is a collective type of the above two livir]g forms and most probably

  extiBct ita the preseRt sea.

    Uromitra nakamurai n. sp. (Plale lll, figr. io.)

• Shell sniall, slemder, fusiform, ratlier tiiicl<, smootfi. Spire elevated

  conic, acute, outline very slightly convex, abotit 43- times the heis,ht of tlie

  aperture. Whorls 8, slowly increasing, fiatly convex, subcylinerical; the

  Iast high, convex, with an excavate base and a longish twistecl snout.

  ProtoconcliL oÅí itlr' volutions, tiltecl, with a poitited nucleus. Suture deeply'

  impressed, mal<it3g' the whorls iool< sonaewhat telescopic. Surface smooth

  except for a fine presutriral lira which lies a,ta quarter of the height of

  the xvhorl in aclvance of the 'suture, atid several faii3t strlae, often moxe or

  less NErell-defined near the lira. Increnaental lines hair-like, a liifL'le arcuate,

                                                               di  concave sicle facing forwarC{. Aperture tiarrow, elongate, angled above,

  produced l)elow iiito a widely open rather long recurved canal, its base not

  trtuicate. Columella oblique, turned to the left below, provided with 4

  oblique plaits, decreaLsing in size towards the base, the lowest niinute; they

  continiie as spiral ridges separated by narrow g,rooves upon the snout.

  Int)er lip thiR and narrow, Outer lip xvitli bluRt edge, internally'xvitli

                     '  transverse plicae and dense microscopic striae. I-Ieig-ht, is•3min. ; diameter,

  4nmi. Type: Holotype, no, 3o4'; paratype, no. 3os.

      Occid'r•7'ex2ce.----Tenn6yama.

      This species of UromzZf'a resembles very closely U. Pliical"la BJ<occi,

 a IE'liocene species of Italy in its g'eneral features. It is also allied to U.

 ebe7zzts ]LAMARcK, an European form to which a fo:sil oÅí Japanese I)liocene

 has been asisig"necl by Prof. 'Sl"oi<oyA"fA, U. ebe7zz-ts has the similar presutural

 lira. rl"he presetit species differs from tliat species iti the slender shell with

 a longislL canal, the fiat surÅíace soii!ietimes witlL faint lirae ancl entirely

 '
      * Ann. Mag., Igl2, p. 47I, C I.
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devoicl of tlae axials even on the ea'rly wliorls. This form wM be a

n3odification itG temperate zones clerived frona certain hi.crhly ornamented

tropical species.

                            Olividae

  Oliva mustelina I.A"fARcK. (Rlale lll, .]ftgrs. f4, is.)

i844. 01iva mustelt'na, LAMARcK, Anim. s. Vert. (Deshayes's edition), vol. io, p. 6i6.

I8so. Oliva fnnsteli)ta, REEvE, Conch, Icon., sp. 23.

i86g. Oliwa muslelina, LIscHKE, Jap. )VIeer. Conch., vol. 1, p. 6g.

I87I. O!iva mitsleli)ta, ILrscHKE, Ibid., vol. 2, p. 6I.

i878. 011z,a mitstelt)ta, 'SiXrEiNKAvFF, Syst. Conch. Cab. Mat-t. Chemn., vol. s, pt. i, p. g2, •

       pL 24, Åí io, ri.

I882. 01iTa mustet'i7ta, DuNKER, Index. Moll. Mar. Jap., p. 46.

i883. 01Zva mustelina, lrRyoN, "Ian. Conch., vol. s, p. 78, pl. 22, f. 6.

I8gs. Oltt,a mustelbta, I'ILsBRy, Cat. INrar. rvIoll. Jap,, p. 23.

    0cczirrence.-Iwasibara,

    LzPdi:i•i.cr.-Nagasaki(I.iscNKE). Inland Sea. Singapore. Hongkong.

    This is one of the species most frequelttly foutacl living in tlie seas of

Japan. Compared with the living specimen, tl)e fossils do not show any

difference in their characters of spires and apertures ; and the general contoLu'

agt'ees entirely with that of the species. [L'hree $pecimens are gi'Åít of Mr.

CMI'rArsTI.

  Olivella fulgurata (ADAAfs et REEvE.)

188o. Oliwa .fitl.autata, A'IARRA'r, Thes. Copch, vol. 4, sp. Ig3, f. 424, 425.

i883. 01ivella leLPIa, [lr}<yoN, Man. Conch., vol. s, p. 6g, pl. !6, L ii.

I8gS. Oltla,ella ful.o'2tftrta, Pil,sB}iy, Cat. Ii)tlar. i)v•Ioll. Jap., p. 23.

    0cczcrfeizce.--Dainiti (not rare). '
    LzFdz'n.(r.-T6I<y6 Bay. Kamal<Lira. [L'ang'o.

    Tliis species living in 'IL"6ky6 IBay is clistinguished from 0. fabzela

AtlARRAT, a comnioR species of the same bay, by that the parietal calius is not

so thicl<ened at}d the columella-fold is only one and the protoconch is sinaller.

The parietal calius of the latter species is peculiarly thicl<ened, forming a

ridge throughout the whole length. In 0. fztl.aztrala, the it]ner lip reflecting'

over the colun?elia is broacler and thicker and has one fold on its obliquely
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truncated borcler; btit oft'en thefe are found 'a few very obscure trLices of folds

above it; in this respect", this species is more colsely allied to 0. forliinel

ADAMs. The coiumella of the latter species, however, has tliree distinct

folcls, the middle one is usually broad and obliquely striated. The fig'ure

given by I)rof. YoKoyA"fA'i` somex?vhat differs frona those in Thesaurus

Conchyliorum.:{"'E` rvIAru<A'r's shelts are slig'htly shoulderecl ancl fiattened below,

while the fossils froni the INIIusi,sino are flattenecl above and rounded at the

base. One of the g'ood specimens of 0. fadl.dztptala froin Dainiti measures

ionini. in hei.crht and 4mm. in diameter.

  Oiivella consobrina (bsciaKE.)

I87I. 01tt,a coiLsobrt'na, Lxsc}rKE, Jap. Dvleer. Conch., vol. 2, >n. 62, pl. s, f. io, Il.

i883. 01iveJ!a lepta, 'l'KyoN, "'Ian. Coiich, vol. s, p. 6g.

i8g5. 01inelltx .Xiel.o'urata, I?ILsBRy, Cat. ISIar. Iiv'rol]. Jap., p. 23.

    0ccii?'7'ence.-DaiRiti (rare).

    LzFa'n.cr.-NTorth I<y"syit

     L"his is not 01iFdella coi•isobrzb2a of iE'rof. ToKuNAGA:i:*'}`and BRAuNs which

is identical with 0.fortzLnei'according to Prof. Yoi<oyAMA.']"'i:'i`'` 0. co7iso.brt'na

I.isci-iKE is a thin and fragile shell with two columeila-Åíolds, The shell is

usually si6ncler with more acuniinate spire than in 0.f2tl.a2t7'ala. The exam-

ples before ine from the se'a of Iaizea coi']forin veiry well with the figures

given by LiscHKE. The sin.crle fossil specinien from Dainiti dififeis little from

these livii'i'g specimens, and me'a'sures gmm. in height, 3mm. In diameter.

This species may not be synonSrmous with 0. fail.o'.,dxdila A.DAitfs at)d

                                                              'IinEvE. 0. fajlzelZi also is quite elifferent in its peculit}r pari.etal callus.

                                                        '
  Olivella spretoides Yoi<oyAMA.

Ig22. 01iwclla sl)retoiUes Yol<oyAhfA, If'oss. Vp, ]IVftisashino, p. 47, pl.2, f. `i.

ig23. 01tivellLz sLP"elo?Ues YoKoyAtsfA, [ll'ert. IrYIoll. Dainichi, p. 7.

    0ccur7'ei7ce.-Dainiti. I-l6iiohasi (fi'equent).

                     '
                                    '    :t' Foss. Up. IIgsashino. pl• 2, f. 3•

   :t;* 1)L 3SO, f. 422, L;23•

   'i;'i`*' Jour. Coll. Sci. Univ..Tol{yo, vol. 2r, art. 2, p. 29.

  **•nj':t: I;oss. U!). ])vlusashino, p. 47.
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 . Dz31rz'betdebiz.-Upper Musasino of Tiba-l<en, at Semata. I<al<egawa

 series oÅí Tosa.

     This 'species is not rare in the Dainiti sands of I"I6nohasi. There are

 a few exaniples. iar.cr,er thanthe type of IProf. `li'oKoyAMA, one of them

 nieasLrres gmm. in height and 4mm. in diameter. The shell is rather ovate,

 with five flat smootli whorls. The spire is about half the heiglit of tlie

 aperture, conoiclal, with papiUate apex. The protoconch coris,ists of two

 convex g-lossy whorls. The inner lioi spreading a short way over the parietal

 wall as a thin s,laze. The apertture is narrowecl toxXrards the base. rl'he

columeRa is sliort ancl oblique provided witli a bifid folca.. •

     One specimen from Iff6nohasi--tunnel exlhibits a short spire with a

concave outline, In the early stag"e of development, this specimen has grown

regularly and tal<es tlie usuai form of the species, but in.the late sttftge,

the whorls inct'ease rapidlly in breadths. This speciai case is not an extreme

of fluct'uation iva the 9uE'rEÅíET's principle, but a l<incl of tachymorphy.'i:.

  Ancilla albocallosa (I.iscHKE).

i86I. /lnciL'a rAitciZlanZxY rubiginosa, DuNi<ER, Aioll. Jap., p. g.

I874. tlncill,znZz albo-callosa LIsc}il<E, Jap. slv•Ieer. Conch., vol. 3, p. 44, pl. 2, f. 24, 2s. •

i878. Ancillarilt albo-callosa, XVEINi<AuFF, Conch. Cab. 1•Iart. Chemn., vol. s, pt. Ia, p. I4,

        pL s, f. I, 2• .
I882. tEt?tcr71arila albo-callosa, DuNI<F.R, Index "'Ioll. "'Iar. Jttp., p. 47.

ig23. xtt7zciZt'a okctwai Yol<oyA"fA, Tert. il•Ioll. Dalnichi, p. s, pl. I, f. I.

                                                                   ttt
 ' 0cc"izence,-Dainiti (abuti'aant). Iil6noh2si (rare). Tenn6yania. Nit6.

                                                                '    DiSlrzb2tlib7i,-I<al<egawa series of Tosa.

    Liza'n.a.-Central ancl XVestern Japan.

    This species liviB.o' in the Japanese waters is very variable in its

geReral contour; the hundrecl specimens in iTNflr. I<ui<oDA's collection

brought from different localities s.how this. The shell is fusiform in the

type ancl subfusiform incllning to cylinclrical in some otliers. The typical

form has the acute apex ancl long aperture occupying more than seven-

tenths of the height. One of the local varieties of I<ii shows a solid,

$ubfusiÅíorm shell, with an obtuse spire ancl a shorter aperture. All its

    '{: ScHi!ID'r, }I,, I'aleont. Zeitsch., vo]. 7,'2o4. '
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                           ' characters agree with those diagnosed in the description of A. Izzno7>zoloeiesik

Yoi<oyAMA, Anotker variety which lives iR Awazl has the same sp. ecific

 characters as A. olia"ceaz' Yoi<oyAMA.

     There are evidently three extreme forms yepresentin.cr the three in-

 (i{gpenclent ÅíaÅëtors, tfie combinations of "rliich in clifferent mag'nittides

 brin'g about all these individual variations.

  '     i, Fusiform, apex acute, aperture iong .......,....... type.

     z Subfusiform, apex blunt, aperture short .,.......,.. ''

                   '     3. Subfusiform, apex acute, aperture long ..,......... ol'azcrai:

These are united together by intermecliate forms. All varieties beiong to

one $pecies to which the olclest name albocallosa is to be adopted.

         '
                         Marginellidae
                                                    '     '
   Marginella (Cystiscus) tokaiensis n. sp. (Plate fPI fi.a. 2.)

    'Shell about 3',smni. in heiglat, a little oblong, moclerately solid, snaooth

atL/1 potishecl. Spire one--fifth the len,cr,th of the aperture, brocaclly conic,

with a blunt apex. Protoconch broaclly rouncl, coverecl with enamel.

Whorls 4, very low, fiatiy convex, the lower half covered widi callus;

the last very large, broadly convex at the periphery, narrowed towards

the bacse. Snture fi11ed with enamel, but quite clistinct. Aperture ob]ique,

hig'h and narrow, slightly widening' beiow, notched ict tlie base. Outer

lip tl]icl<enecl, straig'1itt, slightly reti'ocurreBt tox?varcls the su"Lugc', denticulate

within. Cohmiella a little oblique, provided .with 4 oblique equidistant'

slaarp plaits, of which the foremost is the most prominetitt and iiorms the

reverted edge at the base. I-Ieig.ht, 3.s4mm.; cliameter, 2.2iimn'Type:

I-Iolotype, no. 3o6. ' '
    0cceir2'g7xce.-Tenn6yania. ' .

    This species btars some resemblances to jJf. szte`:ziri?sib IssEL, which

is a living specles bf the R,ed Sea, and geIr. BAvAy* mentions its occurrence

in tliib" c,ount y. I[ haCl access to the speciinen of his if. szie2•zk2nszlr in

Ailr.I<uRoDtx's collection, but it clicl not agree wi"th that species of the Re61

Sea, having niany plaits, more than four, and a less elevatecl spire. ' 'I['he

                             '
    * Jour. de Cench., vol. 43, p. io8.
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figure of va. setedi"tensib shows tiiat the outer lip is not so straig-ht but

slightly constricted towards the base• lll. b2tl6osa REEvE is more cylinclrical,

although it is closely aff}ned to AI. Io/eazbnszic,

                         '
  Cypraeolina solida n. sp. (Plate Zr, ff.a. L)

                                                         '
    Shell minute, soiid, smootli, i"ounclly ovoid, the greatest diameter being

at a litrle above the middle, somewhat narrowed anteriorly. Spire perfectly

immersed, t!ie apex well rounded. Aperture as liigh as tlie shÅëil, but a

little shortened ancit narrowly rounded by the thicl<ened callus o{' the outer

lip both above cand below, bent, narrow, very slightly expancled in front,

but nearly of thtt• sanie breadth tiiro'L}ghout. Ottter lip arcuate, very thicl<,

blunt, with inconspicuous teeth inside, receclin.cr botii anterTiorly and poste-

riorly, externally broadly variced, the varix continued fi'om the vexy apex

to the base, thicl<euecl in the middle, Ittner lip curvecl, particular!y acbove,

below with 4 oblique piaits, the uppc-rmost one at a iittie below the

middle, inconspicuous. Iilleiglit, 2•ismm.; dianieter, i•6gmm. Type:

Ho!otype, no. 2ag6.

    0cditrrence.-Iff6nohasi.
                                               '
    CEi<uLLi-Ii<ELLi's Cs,fSraeolina (igi i) antedates DALL's genus IIeroz,ilv

<ig2o), The present species is very closely allied to the genotype C. cla•n-

desll7ea, but the shell is more gibbous at the apex and has a naore
prominent labral varix. The thickened cuter llp of C. sblida is very

peculiar; it is nnusual for the genus. '
    The new species is thus easily distinguished from xlt2Tar.az)7ella colama.cro

Yoi<oyAMA, a livin.cr shelt of Central Japan xvhich had been questlonably

klefitifiecl with !lf. occ2tlxa ]tsv'IoNTF.i<osA'ro by Atlr. IBAvAy, b:-sldes, it is

broacler iR proportion to the height and niore solid in substance.

                        Cancellariidae

  Cancellaria nodulifera SoxvERBy.
                                             '
I8ss. Can..nel!ariix nodetliJfet-a SowERBy, [lrhes. Conch., vol, 2, p. tl4o, f. g7.

!8s6. Cance;lt ritt 7toditlifera, IIEF.vE, Cench. Icon., sp. 6•

i86I. Caneel,(ariti nodulifci'a, CRossE, Jour. de Conc]]., voJ. g, p. 238.

I87i. Cance!lw7Zz no(lul(fi]'a, LIsci{l<E, Jap. ]feer. Conch., vol. 2, p. ss.
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i882. Cancel,Iaritz noduli;iE,ra, DuNi<ER, rnclex. Moll. Mar. Jap. p, io3, pl. 6, f. 24, 25.

i887. Cance.'laf'tke notlu!iJiCera, L6BBEci<E, Syst. Conch. Cal). A/Iart, Chemn., vol. 4., pt. 4, p.

        27, pl. 8, f. i, 2.

i8g5. Cancellamtx nod2tliJllbra, I?ILsBRy, Cat. ]v{ar. IiVIoll. Jap., p. 22.

igo6. Cancellarttz noalwlt;i9Jra, [IroKuNAGA, Jour. Coll. Sci. Univ. Tokyo, vol.2I, art. 2, p. x2,

        pL i, f. i6.

ig22, Cancellanla notluliJlrera, Yoi<oyAMA, IFoss. Up. ]iV(usashino, p. 4s, pl. 2, f. i,

      '     0ccztrptence,-Dainiti.
                      '     LzPdi)z.a.-Central ancl Western Japan.

     This species ls not rare. An exact description is glven in Conch. Cab.

There is no d{ifference between the Åíossil anCl the livin.og specles. ,

  Cancellaria spengleriana DEsHAyEs.

I843. Cancelltzrtit sPen..olerian.a DEsHAyEs, thiim. s. Vert., vol. g, p. 4is.

I'8s5. Canvrte.ilan2i sPejz.ole'r22ina, Sov ERBy, 'l'l]es. Concl]., yol. 2, p. 43g, sp. 2.

I8s6. CctnceJlanit sPan.o'lerilrna, 1<EF.vE., Conch. Icon., sp. II.

I86I. Canccl!antz s)ben.olerXana, CRossE, Jour. de Conch., vol. g, p. 23s.

r863. Cancel/artit s)Oen.o'lerilvta, DF.BEAvx, Jour. de Conch., vo}. II, p. 263.

I87I. Cancellart'a sL?ben.crlenkena, LlscHKE, Jap. ]{eer. Concl]., vol. 2, p. ss.

I882. Cancellanit sPen.e'lerikena, DuNi<Eit, Index' Ifo]]. I'Iar. Jap., p. Io3.

r88s, Cancelt'arid sPen.oleriancz, :1]RyoN, 'iN•Ian. Concb., vol. 7, p. 67, pl. I, f. 2, 3.

J886. Cancellari2z sLPen.crlerga' na, 'XVATsoN, Challei]g• ei' lscep. Gastr., p. 273.

I887. Cctncellar2tt sPen.e','erxkena, L6BBEci<E, Syst. Conch. Cnb. ),Iat't. Chemn., vol.4, pt. 4, p.

        25, pl; 7, L i-8.

igo6. Cancellaritt siben.o,lerittna, Tol<uNAGA, Lfoui'. Coll. Sci. Unlv. Tokyo, vol. 2I, tu't. 2, p.

        II, pl. I, •f. IS.

Ig2o. Cttncellarik sPen.o'lai'lctna, Yoi<oyAMA, It'oss. ax-Iiura I'enin,, p. 44, pl. 2, f. 2, 3.

Ig23. Cancellarla s)ben.o'lerzkena, Yol<oyAKi!A, Foss. Vp. il(usasliino, p. !is.

     0ccidr7'ence.-I-I6nohasi. Tenn6yama.

    Di31n'bzilzbn.-Upper Musasino,

    LzFdi;N..cr.-Central ancl Western Japan. IPhilippine. Chiti-:.

    This species is tmcommon in the IDainiti sat)ds. There are otily two

youn.cr specimens at hand which have a naore sloping shoulder and narrower

but stronger spl'rals than those of the fossil of the N,ag'anuma Becls. This

species is very variable. iXlost of the living examples are oE the -sanie

race as the Åíossil forni of Nag'anunia. The fossil uncier examination differs
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froin all oÅí the' living forms in h2-vi{]g stronger spirals. IBut this is not

aii important specific or subspecific difference.

   Cancellaria pristina (Yoi<oyjnTtx). (Plale fTi fi.oJ. 3, 4.)

Ig22. j•fitra jbriis'tina 'YoKoyA}IA, Tert. )-Ioll. Dainichi, p. g, pl. i, Åí. 8-l2.

     Shell tlain, niecli,uin in size, fusifo:ni, oblong, attentn.te, imperforate;

spire t'ttt't'eted ; x?Lrhor'ls about 8 in aclult, flatiy coi:ivex, slightly shouldered ;

suture impressecl ; surface axially ortiamentecl with about i4 rouncl-topped

fairly heavy distant ribs, latticed with many revolving Cords, the interspaces

betvv'eer] which are wider than themselves; i`ii c•ach itaterspaces there are

one to three fine threacls. IPeristome oblong- -evate, about half the height

of sl]ell; outer lip thit], clentate x?LritlLin; iniier lip incrusted; columella

straigkt with two oblique plaits ; canal short, very slightly twistecl. I'Iei.crht,

3omm.; diameter, i3mm.; inajo'r diameter of the aperture, i7mm•

     0ccitrrei2ce.-Dainiti. H6nohasi. Tenn6yama.

    Dtslribzilth;ii•.-I<al<eg,awa series of rll)osa.
                                                '
    This soi ecies belongs to tke section Afarona wliick is distinguighecl'

from Lall oth:-r species of the genus by its elons.ate Ade;t7'a-like skape. C.

Pnlrli'na is quite unique iti t.he fauna of Japan.

                                                 tt
  Trigonostoma kurodai n. sp. (Plale If/, fi.a. r8.)

Ig23. Cancella2'itt cr,,:s'Lpata, YoKoyAMA, 'l'ert. Moll. Da:'nlchl, p. 7, pl. I, f. 3.

Ig26. C"ancellatrilz boea.o'eana, Yol<oyAlfA, Jour. Fac. .Sci. Univ. Toly'yo, sec.'2, vol• I, p• 333,

        pL 38, f. io. .      '
    Shell sn3all, ob!ong--ovate, rather thicl<, ]ninutely unibilicate ; spire
acmninately turret6cl ; xvhorls moclerately convex, excavately shov,lclerecl

near the upper suture; number of svhorls in adult 6 or 7; surface oÅí shell

scuipturetl wltk narrow strong axial ribs crosc.ed by rather clistant obsolete

spiral tlireacls. There are about io xibs on the bocly-whorl, Aperture

triangularly ovate, rather narrow, as long as the spire; outer lip thickenecl,

obscurety riclgecl within ; columella straight, xvith three niodLt'rate plaits•

I+Ieight, is. 7mm.;diameter, ionnn. 'rypo-: I-Iolotype, no. 78.

                               '    0cczt7'reiece.-Dainiti.

    Dibtrzbztlibn.-I<al<eg'axv• a series of Tosa.
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    Tn•[v77.oslonia •leuroaai n. sp. differs from TnScron.osloma c7'zsPalu77i

SowERBy, a living species of the Philippines, in that it is E more slencler

shell; the ribs are not so stron.o' ancl not so raised a-t the shoulcler; the

inner lip is but obscurely ancil shortly striated. In 7.:. boca.oean2im, the

ribs are less in ninnber, niore rouindecl, ai'icl not'so .g.harp at the an.o-Ie,

                       • Terebridae
  Terebra abdita n. sp. (f?laXe fV, fi.a. g.)

    Shell subulate, axially plicated. Spire narrowly conical, lon.cr, about

three-times the height of'the aperture, outline straight. XVhorls i2, regu-

larly increaslng, fiatly concave, high, base round, contractecl aroutid the

necl<. Protoconch niissin.o'. Suture cleep, naarg'ined above in young' types.

Sculpture consisting' of niany weal< fiexuous axial plicae, less conspicuous

on the later whorls; the stirfcace of ca wleorl is dividecl in three cliffer'ently

sculptured spiral zones, 'he upper subsutural zone is al)out .i/," of the

height ef a whorl, and the loxver supra--sutural zoi'i'e is nearly equal to tlie

upper one in breaclth. Tlie plicae are vex-tical iti the sub,suturat zone and

t'hen clown to the niidc-lle zt ne, they are abruptly wealx'enecl and bent

backwards; in the supra-sutural zone, tiiey are oblique a, ncl as strong as

in the uppermost zone. On the later whorls, tlie plicae ai'e obsolete

throughout the three zones, there are cleveloped tx?vo spiral serie$ of g,'rains,

one at the top and the other at the base of the miclclle zone. There is

no trace of the spiral oR the interspaces of the plicae even aiong the

series of .g,rains. I)eriphery with a clistinct spiral tliread ; base often sculp-

turecl xvith a few obseure spirals. Apexture subvertical, oblongly ovate ;

canal short but clistinct, rather broad, slightly recurved. Colunaella vertical,

narrowly drawn out to a point at the base of the canaj; broadiy excavate

on joitiing a solnewhat coiivex parietal vvall. Outer lip thin and sharp.

IFasciole naft,rl<ed by a sharp ridge. I-Ieight, tL4.mm.; diameter, 8•7mm.

Type: Cotype, no. 8o.

     0ccziri'e7?ce.-Dainiti. '
    This peculiar species is frequently fotind in the Dainiti sac nds of its type

locality. ]STo siniilar form lias hitherto been described from the Tertiary

rocl<s of Japan. .                  '
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   Terebra asukensis YoKoyA"fA,

 lg26. Terebra asukensi3' YoKoyAifA, Jour, Fac. Sci. Vnrv. Tokyo, sec. 2, vol. i, p. 327, pl.

        38, f• 3•

     0ccztr7'ence.-I{6nohasi (very rare>. Iwasibara.

     rvIost probably this is a mutation of the precedin.cr species, The

 shell is relatively bi'oader ancl lower than tiiat species. The $ptre hacs

 more whorls ; tlie whorls are no`t so higla, anci more strongly constrictedl

 in the midclle. 'IIrhe three zones of sculptvire are equal in their.breaclths,

 the uppe.r and the lower witli vertical plicae and the middle bein.cr, concave

 and smooth. The surface is also spirally striated, the striiation being more

 obscure tlaan incremental Iines. The base is shorter arad inore rounded,

 with distinct unequally-spaced spiral tlireads.

   Terebra yokoyamai n. sp. (Plale IZ f.cr. Jo.)

     Shell subulate, axiaily plicate. Spire slerider, subcyliriclrical, about

 five-times the i,perture in height. Protoconch inissin,cr.. Wlzorls many, i4

in the hei.o.'ht of 32mm., regularly increasing, fiatly corwex, slightly con-

strictecl at a posterior sulcuis 'Lvhic!L is foutLcl at sonae dist,ance about %

of a whorl from the upper suture. Suture cleep, inipressed, slightiy undula-

ting. Sculpture consisting cf lig'1itly curved, equiclistant, roof--shEpecl, ver-

tical axiai riblets extending from suture to suture; they Ere fiexuous cit

the periphery ancl beconiing obsolete towarcl the base; the i,nterspaces

excavated; increnietrtal lines fine altd clense, conspicuous upon the iltter-

spaces. Aperture oblique, oblong-oval, with a rather narrow ancl short

recurvecl canal beloxv. Columella subvertical, stout, continued as a narrow

riclge to the base of the canal, concave on joining the flat parietal wall.

Inner lip thin, seniicircular in frorit. Heiglit, 32mm. ; diameter, s,snMii.

Type: Cotype, no, 8i.

    0ccztrrence.-Dainiti.

    This species may easily be, ancl has been, mistal<en for T. Iilsclgl'eana

DuNi<ER, a species living in NVestern Japan and which had lived in the

seas of the ]Xilusasino ag.e. However, it cMffers from tlte latter $pecies in
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the follos?tiing respects : the slieli is more slenc'ler, as the whorls are incre.as-

irig reg'ularly, the outline of the spire is straight, the sutural bancl ls nar--

rower ancl there is no trace of intercostal spirals.

                                        '  Terebra eoa n. sp. <Plale IV, fi.cr. J3.)

    Shell small, coiiically sttbulate, Nvith grantilar whorls. Spire hlgh,

narroxvly conical, acunz,inate, rt-iuch ]iigher than the aperture. X}Vhorls is,

rather reg-ulariy increasing, son?ewhat concave• III)rotoconch of 3 to 4

convex smooth whorls, elongately conical, with cleeply iinpres$ecl suture.

Base concave, oblique. Periphery with a shallow g'i'oove, Sculpture of

the youn.cr whorls consisting of two rows of grains, one around the upper

part ancl the o/ther alie loxver part; the upper s'eries .on"ows gradualiy into

the subsutural band of the later whorls; the gralns are Exially elongated

upon the bancl. There appears a subordinate granular row ln the middle

of the itth xvhorl. Iti tliis "ray the last xvhori has three ro"rs of di'fferent

magnitucles ; the uppermost one is the la- rgest consisting of axlally elongatecl

..crrains ; the miclclle one separated from the upper by a narroxver space is'

the smallest; the lower grains' Ere rouncl. Suture inipressed. Aperture

oblique, narroxvly oval, xvith a rather narrow recurved canai below.

I-Ieight, u.8mm.; cliameter, 3-imni. Type: I-Iolotype, no. 2si.

     0ccziTre7zce.-I-I6nohasi.

    This species is quite unique in its sculpture. It is relatecl to li)vtlApNTiN's

T. 'sar2araw.cra•7ia (Tiefbohrtmg ,ftuf Java, P. 7.s), a species found in tlie

Upper Miocene and I'lioc3ne rocl<s of Java. The ltitter species is distinctiy

axially plicated, the 1)licae connecting all oÅí the gj'ains in three seri'es.

              '  Terebra amabilis n. sp. (l'lale lf/, f.o's. ff, J2.)

    Shell rather small, subulate, g.pirally striEted. XNhorls probably g,

rettilarly increasing, nearly flae ; sviture impressecl. Seulpture cor]sisting of

s fine in]pressed spiral grooves of which the uppermost one is found at

a qistance from the upper suture abotit a quarter of a whorl, the seconcl

is nearly at the midclle of a whorl; the three remaining grooves are on

the lower half of the whorl ancl have i]early equal interspaces. The

distance between the lowerniost groove and the suture is about twice as
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broacl as. the ititerspaces. Surface markecl xvith fine fiexuous growth--

lines. Sutvire impressed. IPeriphery of the bocly-whorl rounclly subangulate.

Base abruptly contracted, obscuvely spirally striatecl. Aperture suboblique,

subrliombic, with a short, ratlier narrow, oblique and recurved ctii'ial,

.IInner lip narroxv, thin, distinctly bouncled. The few apical whorls icnd

tlae outer lip are broken off. I-Ieight, ismm. or naore ; clianieter, 3•8mm.

Type : Holotype, no, 82,

     0ccitffei7ce.-Dainiti (rare).

     This species is clesely relate."it to T. g2iaalrzbu'ati.q 'StlToi<oyAMA (Foss.

Up. Ailusashino, p. 32, p!. i, f. 22.) from xvl.]ich, however, it may easiiy

be distin.cruished by its peculiar ornanient. In T. a2iatz{rzizra•fa, the upper-

most one of the four impressecl g.plral lines is founcl at some clistance

a'oout one-•third of a whorl Åírom the suture.

  Terebra straminea GRAy.

I834. Terebrtz stranmbiea, GRAy, Proc. Zool. Soc., p. 62.

i847. Terebi'a strtzvzinea, I'IzNDs, 'XShe,s. Conch., vol. i, p. I6g, pl. 42, f. 22, 23.

I86o. Terebrct stranz/nea, R.mcvE, Cencl]. Icon., sp. 47. •

188s. T;.rebra straniinea, TieyoN, Man. Conch., vol. 7, p. 28, pl. 8, f. 42, 43.

IgT7. 71frebi•a strcttn2'nea, i-IIi{AsE, 1.'evebi'idae of Japanese ISn)pire, p. I3, pl. 6, f. gl-g4.

Igig. Terebi'a stt'ctntinea, IwAKAwA, Cat. Jap. ]Ntoll. Tmp. )lus., p. Isl.

     0ccgev'e7•7ce.-H6nohasi.

    L2Pdi,v.cr.-China (DEsHAyEs). IPhilipptne (iP,yEEvE). Fiji (XVfNTsoN). North-•

east Australia (BR.xziER). rLrran(l{uebar (ScRoE'rEpL). I<lagosima and I<lii

(I-IiRtxsE). SurLiga (IwA!<AxvA).

    A single fractured specimen consisting oÅí the early whorls appears

to be difficult to sepavate it from the recent species. The spire is slightly

bent near the top. The w• horls i, re snu,nerotis, low ancl broacl, with strai,cr.ht

and vertical surfaces. The subsutux`al band is about half tlLe height'

of a whorl ancl is cliviclecl by a sulcus into two parts, the uppei` part

being bro.ader ancl more convex than the !ower. The surface below the

band is slightly conca've and xvith two spira1 grooves. The ax{als are

developed only upon the subsutural bancl. The last whorls with the

                                                                    'aperture are missing in the specimen,
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  Terebra cL woodwardiana MARTiN.

I887. Terebra r.P'ToodE•zerardiitna l)vfARTIN, T{efbohrungen auf Java*',p. 73, pl. 5, f. 76.

Igls. 71enebna J.iloethcrardtttna, TEsci-i, 1'al. Z'imor, vol. s, p. 38, pl. 7, f. 7g.

     0cc2•t7v'eiice.-H6nohasi.

    The specinien herewith deterininecl is iri a niuch fracttired conclition

and lhe characteis of tiie apertui`e are not known. It js obviously related

to I<, INtlAR"riN's 7: IJ/ooa(ie,aralzZi7ia, a Ailiocene species of Javac artcl Timor.

The shell is shorter and broader than T. s,oleo]a772(tiz' and is sculptured

with more prominent axial plicae and more xvell-clefined intercostal spiral

threads than Z. Ii3ckl-eaiiza' Duturi<Ei<. But I can not find any difllerence

from T, 7eroo.(?Ituarcli2ina which was precisely described by Dr. I<. ]XilAR'riN

and was excellently figurecl by Dr. TEscH. '
    There are several n]ore specimens of imrnature shells at hand. They

are small, less than iomm. , ancl sculptured by axial plicate riblets. Their

protoconchs are of three vo!utions, convex ancl smooth. The posterior

sulcus is well-definecl. These small shells may be the young of die presertt

species or pa'rtly of T. .i,ol,'o.3,amai: [Lhe early whorls of the latter species

oBly differs from those oÅí T. cf. 7uooalzvaral•z2z?2a in bein.o." narrower ancl

constituting a more slender spire wiik an acuter apex.

  Terebra bifrons I-IiLNTDs.

I843. fb"e'bra bi;frons I-IINDs, l'roc, Zoo]. Soc.,•p. iss.

I847. 0'L,re)bi-a biJxV.ons, SowERBy, 'l"hes. Concli., vol. I, p. i7il, pl. 43, f. 57•

i86o. Terebra. bofrons, REEvF., Cench. Icen., sp. 62.

i882. 7brebi'a biftons, I uNl<ER, Indo-x il•IogE. ",[ar. ,J/ap., p. 72.

i88s. Tercbra biJlfJ'ons, TRyoN, I,fan. Conch., vol. 7, p. Ic), pl. 4, f. 7I.

Igl7. Terebrct biJfi'ons, 'l'kRAsE, Tevebridae of the Japaneie Empire, p. i8, pl. 4, f. 4s, 46.

ig22. Terebra smitliz' YoKoyA"tA, ,Fcsi. 'Up. Musashino, p. 33, pl. I, f. 2i.

Ig22. 7bvebra tsubo7trna YoKoyAlfA, I'bld, p. 3s, pl. i3, f. i2, i3.

ig23. 7E•rebrct tsubo?tTna Y'oi<oyA"fA, [i'ert. )iv,roll. I)a{nicl)i, p. 4.

    0cczir7'etzce.-Dainiti.

    Diblri16zilib7i.-"UTppv"r A(Iusasino.

    Lz;vzha.a.---Pacific sicle of XVestern Japati.

    * Samm. Geol. Mus. Leiden, ser. i, vol. 3.
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    The apex is smooth for about one volution; the next two or tliree

whorls are ori]amented with straight cixial costae ancl v•ery fine spiral threads

in the followifig- tx?vo x?L71itorls, the costa,e are slightly curved, tlaen a spiral

groove running' a little above the miclclle of the wliorl naakes its

appearance. The axial sculpture foimd on the sixth whorl is continued

tmchatige to the eleventh or twelfth wliorl. The spiral threads persist

throughout: on the later whorls they grow into coarser ones making the

costae "Luberc"lar iii crossing t'hem. The growth of the spirals is much

accelerated on the succeecling wliorls. In the eariy stages the axials are

much stron.o.'er thati the spirals, btit later become less marl<edly so, ancl iti

full-grown whorls, the sculpture consists of granuiar spiral ribs only.

            '
                                    '  Terebra hifrons ugaliensis n. subsp. (l'laafe lli .i7gs. 6, 7,)

     0ccurrefzce.-I-Io"nohasi (frequent). Dainiti (rare). [[7enn6-shrine.

    This is a fossil xrariety diseovered with the species, Åírom which it

dififers iti the folloxvin.cr z'espects : the radial ribs are nunierous ; the whorls

are cleeply spirally groovecl at the miclclle; and the base is cancellate. In

the early stage of clevelopnient., the subspecies is lil<e the species ifi all its

characters. '1"he cotypes are from I+I6nohasi. (no. 2s4)

     '
  Terebra <Hastula) dainichiana 'SL"oi<oyAMA.

Ig26. 7lerebrct da?>u'c7iiitna Yol(oyAMA, Jour. I;ac. Sci. Ufi'rv. [I'ol<yo, sec. 2, vol. I, p. 328,

        pl• 38, f• 4, 5•

                                           '
    Shell sniall, acicularly subuiate, axially plicate. Spire high, poiited,

outlit]e slig'htly cpnvex. NViiorls about g, first yapidiy theii more slowly

increasing in breadth, fiat; pei"iphery youncl, base somewhat contractecl.

Protoconch ui'ilcnowii. Stirface sculpturecl x?vith 24 equal contini/ious axial

plicae. Suture deeply impressed, not tmduiated. Aperture subvertical,

narrow, with a short broad canal beloxv ; columella rather sltort, but a

little twisted. Iffeiglit, i3•4nim.; dianieter, 3•3ni•ni.; hei.o'ht of the aperture,

about 4mm. '[II'ype: Topotype, no. 8s.

    0cczir7'ence.-Dainiti.
                                    '
    This small species is clistinguishecl from T. slrzScrz'llala I-iNix'E, the type
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oÅí the sub.crenus, by the Åíoilowing respects : the adult shell is much sii-ialler ;

the axial plicae are not so flat and stout; the whorls are less in number

and tlite sutux'e is r}ot unclulating.

  Terebra (Acuminia) sp.

    0ccz"'7'eiice.-Dainiti,

    A species oÅí Acidffii;iieiz is representecl by .a slngle sm,all shell with a

largie!y fractuirecl a, pertJxire. It lnas a heig'ILt of al[)ovit 8mm. in seven whorlE,

and its last whorl has a diameter of over 2mm. in perfect condition." It

                                                              Zsresembles in sonie respects a nexv species of Ac7tmz'?2ziz from Amami-Osima,

but lt is more slender ancl sm.ft11er. The surface exhibits very obscure

axiais.

                             Conidae

  Conus sieboldianus n. sp. (Plale IV, 77gs. i6, uts.)

    Shell rathey small, straight, elongate-biconic, very broadly and anf.)'ularly

shoulc'Lered, not very thick. Spire cono.iclal, scalar, about one-third the

height of the aperture, outliRe straight. Whorls about 8, regulariy

lncreasing, concave; tiie at}gle of the shoulcler close to the Iower suture

forming a supra-3utural rid.cre; tl)e surface beloxv• the an..o'le vertical, less

than a sixth of th.e height of a whorl; the last large, attenuatecl beiow.

Suttu'e' impressecl, irregularly undulating, slightly appre.ssecl. Sculpture :

the angle granulate on the early 3 post-embryonal whorls; the concave

slope of the shoulder xyith numerous hair-lil<e curved radial threacls, nothing'

but' enÅíorced incremental lines, crossecl by very obscure unequal spiral lines ;

the body-whorl with about 4. shallow .crrooves arouncl the periphery just

beloN?v the angle, aricl many .'b'pirdl grooves on the anterior portion, increasing

the widths anteriorly; curve of incremental lines concave above the angle

and sligktly arched fors?Lrar(il below, Aperture strai.ght ancl nclrrow, with

parallel lips. Iffeight, 28mm.; cliameter, i4nm3. Type- : Cotiype, no 4oi.

     0ccarrence.-Nit6.

    This species is very closely allied to C. szleboldiZREEvE (Conch, Icon.,

sp. 26g.), a species liv'ing in the teniperate waters of Japati, from which
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                                    '
it differs in that the shell is much smaller, the spire ls strai.crlat and not so

sharply acuminate, the supra-sutural rid.cres is not so elevated, the suture

is appressed, and that tliere is shallow but distinct peripheral g.rooves on

the bocly-whorl. Some of C. szlabolali2' are less elongate and approach

the present species. But the spire oi the living s' pecies is always acuminate

and its outline ls marl<edly concave. I have not examined the specipiens

of C. fra7'z>7iacetlal2ts SowERBy, a living species of the China Sea, which

is said to be the young oÅí C. szleboldi2: Judging from the figure <Proc.

Zool. S3c., i87o, pl. 22, f. 4.), that specles 1]as no peripheral grooves of

C. stebolaliiznzts. . '
  Conus tuberculatus YoKoyAllfA.

Ig2o. Conus tubercii,iattss "N"ol<oyA}fA, Foss. ]'Iiura ?enin., p. 34, pl. I, f. I5, I6.

    0ccitrwence.-Dainlti.

    Diblribztlib7z.-T..ower IXtiusacsino of }S([iura.

    A sniall specimen with a height of 8inm. of this pretty species 1ias

come under examination. It has a mammillar protoconch consisting of

two convex smooth volutions, The post-embryonal whorls are four ; their

angles are tubercula, ted; the slope of the shoulder is somewhat concave

and has a few fine spira1 lirae. The shape, the ornamentatiori and aft the

other chitftacters slitow that tlie specimen is rmclziestionably ldentical with

?rof. "EL"oi<oyAMA's species, although it is somewhat smaller than the type.

                                   '
                           Turritidae

  Turris ugaliensis n. sp. (l'lale 0I .i7g. i8.)

    0ccgsrze7t'ce.-Dainiti (very rare).

    This is an extinct form whicli partakes of the cliaracters of T. ze'nealo

VALENciENNEs, Z latcolroLzSz3 ADAMs & IREEvE and T. ,gre7zt?Ii>-i.craneiisz3

]VIApNTiixT.* There is only a fractured body-x?vhorl with a diameter oÅí igmm.

IR scuipture, it approaches closeiy Z 2t7iedo, which, however, differs in

having' a double rl,b'on the angle and more proniinent threads generally.

                                             '    '*' K. MARTIN, Fossi]ien von java, p. 32.



g4 JiR6' MAKryAMA :-
T. IeiicolroPzb' possesses more regular spiral threads, and the interstitial

striae of 'them are finer. It differs from Z .crenali'7z.aa7iensz3, a Pliocene

species of JaVa and Tin3or, in that the spirals are not so stroiig and the

shoulder is not so high. Unfortunft, tely' the'-specimetk is too mvich fractuired

to admit of any valuable description bein.cr made. It is apparently a new

species and probably an extinct ancestry oÅí T. zi7?ealo.

  Turris kurodai n. sDi. (Plale ll7r, 21gs. ]g, 2o.)

     Shell raaier small, rather thicl<, fusiforni, narrow ancl strongly carinate,

with a longish canal. Spire acute and slencler, scalar, angularly turriculate,

niuch higker thati the aperture xxrith the canal (about ty/3 tinies). XVhorls

g, with ic lar.cre raisecl 1<eel at the rnidd16, the surface above and below the

1<eel concave;periphery of the body-•whorl convex, with 3 keels which

are tess conspicuous than the mecliati one ; base feeb!y contracted and clraxvii

out into a longish narrow cone. Suture indistinct, naarg'ined below with

a keel ; tlie upperniost of the peripheral 1<eels first appecars on tlLe penultiniate

whorl close to the suture. XVhole surface also ornamented xvitl) very fine

numerous uneqLial itregularly spaced spiral tlireads, which appear as striation

to the un-aicled eye. IProtoconch of 3 whorls,. nucleus depressed, tiltecl;

tlie seconcl smooth, globular; the third smooth, rotmdly angulate at the

middle; tlte an.ogle clevelopes into the naedian 1<eel of the post•'•-embryonal

whorls. . Apertk/re suboblique, narrow, alniost club-shaped, being" oval above

with an angle, and proclucecl beloNy into a straight, subvertical canal, wliich

is not long' for the g,enus, Columella subvertical, straight, drawiL out into

a fine point on the left margin of the canal; inlter lip spread as a narro:v

callus oR the columella and the slightly excavate parietal wal!. I-Ieight,

i4'smm.; diameter, 4'8min. Type: Cotype, no. 8o7.

     0ccid7v'ence,-Tenn6yania.

    The slael1 herewith clescribecl consists of only three specimens, x?vhich

unf,ortunately are niore or less fractuied. It differs from T. IeitcolroPib

AD.4L"fs, the best 1<tiown living species of Jacpan, in its stronger carina iri

the naiddie of the whorls and in its shorter canal. T. z>ideca BoLTEN also

has a longer canal. The shell is inuch narro'Nver thaR these living species.
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                        '
   Turris (Gemimula) cÅí .crranosa (HELBLiNG),
                                                  '                                                           '                               '                                                                ' i77g. ]furex rjfflids2tsY .cr7'anosus .HELBLmG, Abhandl. Prlv. B61]m. ]S/Iath., vol. 4, p. Ii6,

        pl. 2, f, I6.

 i843, 2!?ldurotoiita cartnata, REEvE, Coiich. Tcon. sp. 56. •
 i884. Pleurotoma rGeinm2tlaY carinata, [I]RyoN, 'Man. Conch., vol. 6, p. i73, pl. 4, f.. 4g.

 I887. Pleurotema carinala, XXrmNKAvFF, Syst. Conch. Cab. irNIart. Chemn., vol. 4, pt..3r p.

        is, pl• 3, f• !• '
 I8gs. Pleuroloina (s,s.) carXitala, GRAy ; var'. "Le,oodi7vardi MART!N, Fossilien von Java, p. 37,

        p]. 6, f. gi--g6.

 !gis. Pleit.vvtoma (s.s.) cari'nata, TEscH, I'al. Timor, vo]. s, p. 2S, pl. 4, ft 3g-4S, pl• S,

        f• 46, 47•• ' '' ''                                                                 ' igi6.- Vrttrrtls r6/'Emniis'a? .o'ranosa, li(ELvlr.L, l'roc. Mcftlac. Soc., vo]. I2, p. I45. , . .

                                                                   ttt     0cju7'rence.-Tenn6yama. .' .
     This determination applies to a single specimen in.- much fractured

condition, which ls obviously related to Gi<Ay's Tetr•ri3 cai'i)iala, a speeies

distributecl in the existing s'tas'  from .Southern Japan to the III'ersian Gulf,

ancl ascribed to HELBLiNG's .i!7ztsits .aranoszts. The fossll forn3 in the

Neogene rocl<s oÅí Timor is scaid to be very variabie in sculpture and in

outline aceortling to Dr. 'IL"Escu. The Japanese iivin.cr examples froin I<ii

are, however, relati,vely constant ln ckaracters. The fossii form of the

I<ake.cr/iwa series is sonaewhat narrower, more strorigly keeled, and less

conspicuously threacled thalt tlie livit]g forin of Japan.

  Asthenotoma yokoyamai n, sp. (Plale ZM, .llgs. 2i, 22.)

    Shell rtxther small, turficulate ; spire moclerately high ; whorls about 8,

regularly increasing, surface nearly fiat, spirally sculltured. Sculptufe

consisting of two carinae, ' one at the lower qttarter and the other, which

is less pron3inent, at the upper quarter; the space betwe'LeR the carinae

slightly excavcfte, with tsvo thyead-like spiral lirae. Suture biniargiRate'

with indistinct sutural threads. Surface crossecl by fine incremental striae,

flexured a little above the iower cariRa exhibiting the anal fasciole.

IProtoconch of 3 volutions, conoicl, a little convex, sinootb. Body-wltorl

slightly convex, a:•icl then contractecl below, sculptured by about io spiral

cords. Aperture pyriÅíorm, occupying 3/7 the entire helght, acutely angled
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 above, ending in a short open and very slightly recurvecl oblique canal;

 outeÅí' lip thin anct sharp, broadly convex below; sinus n3oderately deep.

 Columella subvertical, folded, ohlique below, ending in a sharp point; inner

 lip thin, spreading over the nearly straiglit parietal wall. Height, i3's mm. ;

 dia,meter, 4•6mni. I-Ieig'ht, g•smin.; diaineter, 3.4mni. Type: Cotype,

 no. 88.

     0cczt7'•reizce.-Dainitl (very comtnota).

     This species apparently resembles DriZliiz aztanloana Yoi<oyATTtx, a

fossil species of the Naganunia Beds. It cliffers from the latter in the

followin.cr xespects: the shell is smalier; the whorls are nearly fiat aRd

1<eeled at a litt!e above the suture .and the aperture is longez'. The whozls

of the latter form are angulated subcentrally, and ornamenteci with five to

six spiral threaC{s. TliLe species of Pxof. Yoi<oytNtiA belongs evidently to

Aslliei-zolonea but not to DrzZlilv,

  Asthenotoma subdfficilis n. sp. (2Plale IV, -17gs. -p3, 24•)
     '
     Shell sniall, ttirricuh,te ; spire moderately high, spirally sculptured.

XVhoris 8 to io, re.q'Lilarly increasillg', sliglitly angled a little below the

middle, nearly fiat above, concave below. Sculpture consisting of a sti`ong

spiral l<eel on the submedian angle, 2 to 3 spiral unequal lirae above, and

one or two threads beloxv, the angle ; incremental striae moderately distinct,

equally raisecl, flexuous, subobiique. Protoconch bulbose, with about two

smooth whorls. The i<eel and the subsutLu'al thread sta,rt from the third

whorl. Sutttre indistinct. Base contracted, encircleC{ by about g fine lirae

of an 6qual size. Aperture elongate, somewhat club-shapecl, occupying a

third of the entire hei.crht; outer lip concave above; canal rather short,

narroxved, sli.o"litly recurved. Columella straight, pointed, turnecl to the left

below. I-Ieiglat, i2 mm.; diameter, s•4 mm. Type: Cotype, consisting

of three specimens, no. 8g.

     0cc2irrence.-Dainiti,

    This species is very closely relc'htted to A. deffzc'zlkb Si{iTi-i, a species

livin.cr in I<ii and I<ydsyfi, Åírona which, however, it diffeis in the shorter

aperture and in the absence of the subsutural 1<eel. F,rom A. 7izFde.a
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 neakeniofios JoussEAu}m and A,p,o/eoJ,a77iai' n. s'p., it is distinguishecl by the

 difference in the details of the sculpture.

   Asthenotoma difficilis (S"frm).

 I87g. Pleui'otoma def/ifciZi3' Sbu'rli, I'roc. Zool. Soc., p. I87, pl. !g, f. 8.

 I884. P,'ettrotoma dbj/Ec?li3', TxyoN, Man. Concb., vol. 6, p. I73, p}. 32, f. I6.

 !887. Pleurotoinct tldi/)ZciZiU, NVE!Nl<A.uin;, Syst. Conch. Cab. )v•!art. Chemn., vol. 4, pt. 3, p.

        i8g, pl• 37, f• 5•

     0cczirrence.-Dainiti.

     Lzl,i>z.oJ.-I<ii. Sikol<u. KyCtsyCi. .

     The shell is ratlier fusiÅíorni having an aperture about tl}ree-sevenths

the height. rl"he whorls are dwarfishly cylindrical and encirclecl by two

thrcads beloxv the submeclian carinate ang'le. There is one inore l<eel just

below tlie suture. SAfilii clescribes that tlie spacxi} betNveen tlie two 1<eels

1ias txvo tliread--lil<e lirae. 'Ill'he unique fossil specinien froni Dair]iti shows

no such spk`als, bLit has raised flexuous regular growth-lines,

   Genota ltthdorfi (I.iscm<E).

I874. 1?,'e2trotonta Z)y"hdoty{i LIscHKE, Jap. )i"Ieer. Conch., vol. 3, p. 23, pl. I, f. 2, 3, 4. (The

        fust clescriptlon iii ]iY'Ial. BlatL, i872.>

i887. P!eurotoma rG!tinota7 L,thdoif)1, XVE!NKAum, Syst. Conch. Cab. ]ylart. Chemn., vol.

        4, pt• 3, p• 32, pl. 6, f. 8.

i884. Genoliiz Ltslttlei17, TxyoN, la!an. Concli., vol. 6, p. I7s, pl. 7, f. Ioo.

18gs. Genottke Lt71idorvfl, 1'ILsBRy, Cat. I'Iar. Moll. Jap., p. 16.

Ig26. (renotitt luetlorjf, Yol<oyA"fA, Jotu". Fac. Sci. Vniv. Tolcyo, sec. 2, vol. I, p. 33o.

    Shell ovately fusiform, with noclulous keeled' whorls. Spire high,

conical, a little lowei` than the heig'ht of the aperture. Protoconch consisting

of 2 volutioiis, nucleus roLindecl, sniootli. XXThorls 8, broa, d, sliort, regularly

increasing with an expressed, rounclecl ancl beaded 1<eel at the micldle,

concave above and nearly vertical below the 1<eel; he top of each whor!

is slightly appressecl below the suture ; tlie last lar.cre, long, soiiiewhat tumid,

contracted towards the base, prolong-ecl into a twistecl beal<. Sculpttire:

the concave surface above the l<eel is encirclecl by more than s spiral

catagenetic lirae which are almost obsolete on tiie last whorl ; the ai)pressed

zone at the top of the xvhori often mal<es a granulated collar; below the
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 keei there are t'!iree flattenecl costae of an equai strength separated by

 narrox?ver gTooves; tlie nocltilous band on the i<eel is twice as broacl as the

 costae below it, and has a spiral iine at its lower portion; the .base is

 obscurely costate; the costae are n?ore crowded in front around the beal<;

 the w!der lnterspaces are occupiecl by a few indistinct riblets. Tlie axials

 cfti'e represented by foldirigs para11el to the incremental lines; they are

 somewhat naarl<ecl ih crossing the collar, the carinal band and the costae;

 the iRcremental lines are fine ancl dense, retrocurved on the shoulder, oblique

 and flexuous further dox?vn. Suture cleep, margined below. Aperture

large, oblong, anglecl above, with a very short broacl open truncaLted canal,

the lower part of whicla has a slight turn to the right; outer lip sharp,

stron.crly ang'led ancl xvith a profouncl sitius at the keel, theti reg'ularly

Åíormi-g a convex expansion below; coluniella straight with an oblique

t'hicl<ening', poit:!ted below• , sligliLtly concavTe on meeti,n,cr,, tliLe parietal wall;

inner lip thin, a little extending over the colunaella with a regularly curved

ed.cre.

     0ccziTrence.-Tenn6yama. ILI6nohasi.

     Lzbe'n.cr.-T61<y6 Bay. NTagasal<i.

     The fossil of this species in the I<al<egawa is somewliat clifflerent from

tlie living fornas, The latter has a higher spire with an excavated shoulder.

The apical angle of the fossil slecimen is about 4oe, while tliat of the

living from NTag"asaki is a iittle smaller than 3sO. The stuiface above the

1<eel is sli,g-htly concave in the fossil.

     [Irhis species has been consiclered as beionging' to the genus Genola

(=Genotztz oE authors, but originally Genota) by I.iscHi<E, XVEiNi<AuFir,

Ti<yoN ancl Pit.sBRy. X/VEiNi<AuFF compared i't with .Z lleztroloma miZ7'ae-

for7m3 WooD and P. calaf5faracla BRoccm and mentionecl their close

alRance. Irl'owever, the fornier species is tlie type of Genola and tlie latter

is the type of Balli.ylonm, At present, there can not be founcl any reason

to put it in the g'roup of 2?allayloma,

     'II]here is a variety of this species to which the fossil form of I-Io"nohasi-

tunnel and some of the living examples from Na,gasal<i belong. It is

characterized by the genimulecl spirals, the striated l<eei and the well-clefinecl
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 spiral tlireads on the concave surface oÅí the shoulcler. But it is linl<ed to

 tiie typical species witli intermediate fornis.

     Geizola iztn.aliztlinz' (TEscH) is much like the present form, but that
       •s
 species has more prominent gemmules.

   Turricula subdeclivis (YoKoyA"fA.)

 ig26. P!evdrotoma subclecliwi3 YoKoyA"fA, Jour. I;ac. Sci. Vniy. 'i'okyo, sec, 2, vol. i, p. 32g,

        pl. 38, f. 8; p. 367, pl• 42, f• 4•

     Shell subfusiform, turreted, carinate, smooth. Spire eievatecl, a little

higher than ap3rture, narrowly coriical. Apex g,lobular, very small. Whorls

about io, angular, re.crularly increasing, concave above, slig.htly contractecl

below the carina, tlie carina.placed nearest the lower sutvre on tlie young'

whorls anel then rises to about t!ie lower fifth of the whorl, Surface

obscurely spirally striated; incremental lines fine, marked better than the

spirals, cleeply sinuated at the middle of the concave shoulder. IPeriphery

sharply an.qiLilatecl by tiie carina, below which the last whori is slightly

swollen; base rapidly contracted, clrawn out into a rather long canal.

kSuture impressed, linear. Aperture oval, angled above, with an elongate,

slightly recurved canal. Outer lip fractured in all specimens at hancl.

Inner lip normal, shortly spreading over the parietal wall, with regulai"ly

rounded edge. Coiurnella straight, narrow, slightly twisted below• and ending

in a point. I'Ielght, 3g mm.; clianaeter, i4•s mm. Type: Cotypes, no.

3o8.

     0cczdr7'e7ece.-Tenn6yama. ]XTit6.

    Dislrz'bzilibn.-I<al<egawcx series of Tosa, at I<6nomine.

    Iii the g'enerai shape this sheli is very muck ljl<e Tw7'wa3 leucolfoLMz3

ADAMS LSZ P,LEEvE, but tlie cleeply incisecl notch is distinctly far above the

carina ancl nearly at the niiddle of the concave surface. It differs from

Tztrnbztla lorfzala DiLLwytsi, tlie type species of tlie .crenus, in tliat the

whorls are more slaarply cai'inatecl .and the carina is placed anteriorly close

to the lower suture. [I]'he species most closely related is Tztptnbula bru2fr?zo?zei

(SEGuENzA), an Italian Pliocene form, which has a narrower shell with a

round I<eel and a longer caHal. Some specimens of T. subdecthim3 1iave
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a more rounclecl periphery znd niig'ht be consiclerecl as conspecific with the

Italian form, if they were not so apart geographically. The genus Tztr7'zkztla

herewith usect is iiot that of I<LEiN 'out of Sci-iubriA,ciaEi< i8i7 (V: f.Zaneffzea

ScHuMAcE{ER=1lfitrex lornalzrs DiLLwyN).

  Turricula (Surcula) sebrina (Yoi<oyA"fA).

Ig23. Dn'llike sobri)za Yol<oyA}fA, [l]ert. Moll. Dainichi, p. s, pl. I, i. I.

    0ccztrfe?ice.-Dainlti.

    Dzblribzttzbn.-I<al<egawa serlÅës of Tosa, at I<6tioinine.

    This species is characterizecl by its peculiar sculpture closely resembling

tlnt of kSTearleszZz co7'eanzba (Sit{iTH). I[ thinl< the shelt is relateCl to sonie

Tertiary specles of Java ancl Timor. Unfortunately the materials ai'e too

ineagi'e to admit oÅí any coinpl ariso'i b3ing',' made. It is not i'uuch dififerent

from Pleisptolonza leama/Jzdiwna i'iLsBi<y which bL'lo;•is,s to tlie subgenus

S'ztrcztla•

  Clavatula kal<egawensis n. sp. (Plate Ul f.cr. s.)

    Shell fusiform, like C. f5alrztelJk (Srfn"H), but sm.xller, with fine cancellate

sculpture. Spire trirriculate, high and cacute, the height being abotit i}u

times that of aperture. IProtoconch depressed, smooth, oÅí two whorls; the

succeecling two young whorls convex, with maTty fine axial threads extend{-

ing from suture to suture. X/X7horls g inclucling those in the protoconch;

mature s angled at elie middle, with a sloping concave shoulder, belox•v

verticai, slightly concave. Suture clistinc'c, but not deep, litiear, appressecl.

Base contracted at a little way below the rouncl periphery, acutely con:.cal

below, endin.cr in a sharp oi oint. Sculpture of the same pa, ttern as in C.

Patii'ztelilr (SMiTpi), but finer; axial plicae numerous, obscut'e, raisecl to a

q'uadrate nodules on the spiral ba•ncl of the an.o"le, belo"T which they are

again obscurt":, app.".-aring as a perioclical strengrtJhening of the incremcntal

lines, but ree'nÅíorcecl i' nto a beacl in cross{ng" the s'i!)iral, and of'ten 1)ifurcatc

on the !ower surface; tlie number of the nodules about 26 on the penultiniate

whorl. Spiral'sculpt/tire : the shoulder with mai}y fine spiral tlireacls oÅí

unequal strengths and tlieir subeqtra1 in"Lerspaces much wider thaa them-

selves; a few threads on the at]gle of the shoulder are i'aised composing tlie
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bancl of noclules, the bi-eaclths of which are about a fifth the height oÅí a

whorl; theye is a niuch stror]ge-r beacled corcl at a short xvay above Yhe

suture ;stlie space betxveen the noclulous bancl and the beadecl corcl has oiie or

txvo threacls; the base is cancellate xvith nioi'e than i6 spiral threacls ancl tlie

axiai plicae are continuecl from the spire, botli of which are niore clistiRct

thaB on the spire. Aperture pyriform, oblique, anglecl above, with a short

recurvecl xvide truncate canal beloxv. Outer lip thin, fractured; anal sinus not

xvell 1<nown. Coltnnella straight, subve-rtica,l, ending' in a sharp point. Intier

lip na- rrow. I-Ieight, 8•6mni.; cliameter, 4mm. Type : I'Iolotypc-, no. 3og•

     0ccz•trf'e7ice.-Tenn6yama.

    This species is clos`.-."ly alliecl to C. Prtlr2telib daz:iiz'clieirnsils" <X'oi<oytxMA),

especiaUy ln its general otitline and in its sculpture, but" it is easily

clistinguishec{ lirom that species by the finer sculp'cnre, I[iiL the sculpture

this $pecies some'Nvhat resembles .tPleit7'oXoina san.o'!f'a•fiens23 ]X(I]Ai<'riN,'{: a

fossii species of Java, bLit it clifflers froni the latter iii that the shell is

broader aacl tlie xvhorls are inore anglecl ancl sculptured with beaclecl spirals

on the lower surface.

  Clavatula himea n. sp. (Plale ri fi.o'. 3.)

    Shell smal1, thicl<, ovate, fusiform, xvith a noclulous sculpture ancl the

silture strongly niargina- te. Spire acute, conical, .rt little hi.o,`1Ler than tlite

apertu're. Whorls 8, re.ogularly increasing, much broacler than high, a little

concave at the nic rrot,v shoulcler, convex beiow it ; bocly-xvhorl flatly ro'anclecl

at the periphery and below it', but fa{ntly conttiactecl at the base. Develop-

nient: the nv.cleus snGall ancl clepressgcl, half iininersed in the apex of the

sniooth g'lobular second enibryonal whorl ; the thircl enibryonal wThorl,

l<eeled at tke iower thircl, but not axially sc"lpturecl ; tlie Åíourth nepionic,

sculptured with mcany fiexuous axial p]icae, extencling from suture to suture,

Åíacing their concave side forward ; the succeediBg whorls naature. Sculp-

ture: a stronsr spiral corcl sli.ohtly beneath the suture; spiral baricl on the

an.,c.rle about a qutarter of the heig'ht of the whorl ' ln bi'eadth; betx?veen the

cord and bancl, a fipe threacl cfi,ppears on the penultiniate whorl ; the suture

   '    'i: Fo3silien von Java, p. 2gs, pl, 43, f, 7o6.
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marginate above by a nodulous th,reacl ; axial plicae are obsolete on the

anal fasciole and on approaching' the stitures, but strong' on the angle; they

                                           'are oblique, of equal sizes ancl equally spaced, i8 oiiL the last whori•. 'ILhe'

noclules of the supra-sutural spjral thread are inacle in crossing' the plicae.

Base with i2 equal spiral threacls, below sQmewhat spaced wider, 4 of those

on tlie necl< less conspicuous. Increinental lines indist'inct upon tiie bancl.

Suture niore or less appressecl, inclistinct, but xvell-•clefined by the nia]'gina--

tion. A.perture oblique, 1)yriform, ans,lecl aboNre, with strongiy concax7e innet`

lip, not muciit contracte:1 beiow but graclually produced below into a short,

broacl ancl recurvecl canal, slightly emar.crinate at the base. Otiter lip

regularly .arcuate, margin brol<en in tlie specimens at hand. Columella

vertical, turned to the left below. Inner lip sniooth, nart'ow ancl thin,

hollo',ved on the coluniella. IiT.ei,o.'ht, 6'i3 nim. ; dianieter, 2•4i nim. rl[" ype :

I-Iolotype, no• 257•

     0ccebf're7ice.-I-I6nohasi (rare>.

    This striking'ly oi'nanientecl small shell xvhich is representecl by the

liolo'type only seems to be immature. It is disting-uishecl from C. coiisz>n.zlkk

(SMi[ri-D, a sniall living" relative, by its smaller, loroader ancl less acute shell

with a less gi-anulate sculpture and by the absence of the fine spiral threads.

  Clavatula 'patruelis dainichiensis(Yoi<oyAafA). (Plagg Zf/, ff.crs.

  f4, f5.)

Ig23. DivZliit datnxbhiin•isik Y'oKoyAtsfA, Tert. Moll. Dainichi, p. 6, pl. I, f. 2.

     0cczirrence.-Dainiti. I'•I6nohasi.

     This form has beeR precisely described excepting the apex and the

base. The )!rotoconch consists of two smooth ancl convex voiutions and

axially plicatecl one. The nucleus is slig,htly tiltecl and depressed. The

apertrire is about one-thircl of tke entire height of the shell. 'Il]he bft,se

is contractecl ancl proclucecl into a sharply pointed snout which is slig"htly

turRed to the left. T.he canal is short but wide, recurved and truncate

at tlie base. An example of IDalniti measures 6•i mm. in cliameter aRd

 i6•s mm. in height. The specin3ens of I-I6nohnc si are smalier, one example

which retains g x?gThorls nieasyires g•6 nim. in liLeight ancl 3•s nini. Itii
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clianieter.

    This form inay harclly be clififerentif.tt'ecl .froni 'the species of Sr,fiTii'}:

xvhicli has niore spiral threa('ls on the shoulcler of the l.rtst xvhorl.

  Inquisitor? eoa n. sp. (Z'lale V, fi.as. f, 2.)

    Sh:-11 small, nayro'w, turriculate, axially costate cincl spirally lii-ate.

Spire slender, acaminate, about i% times the aperture. NVhorls S,

regularly increasing, convex, with narrow slightly concave shoulder, body-

whorl flatly rounded below the ang!e and narrowed to a sharp point of

snoutr, but faititly contr,zctecl at the bage. Protoconch globose, of 3

sm•."•oth whorls, nucletis clepressed, oblique. Suture cleep, x?vith a very

slightly swollen mt'trgin below. Sculpt"re consisting of about 8 broadly

convex noduious subve/ tical axial ribs on a x/71iorl, not extending ovei`

the clepression of the shoulder, ancl dying out on the base, parted by

rotmded furroNvs somewl'iat wicler than themselves, ancl crossed by fine

numerous spiral lirae which are obscure on the shotilder. Aperture

narrow, subvertical, club-shapecl, proclucecl below into a short wicle canal,

slightly turned to the ieft and bacl<warcls, lightly channelecl above. Outer

lip tliiti and sh[rp, brol<en off. The sitius is situatecZ at the shoulder,

rounc.l ancl naoaerately cleep, juclging froni the increniental lines. Beloxv

the angle, the outer lip is lig'htly curvecl and slis,htly contracted anteriorly.

Coluniella subvertical, slightly twistec! to the lc-'-ft, ending below ln a fioe

point. Inner lip narrow, smooth, thiri but clistinctly bounclecl on the outer

niargin; parietal wal1 lightly concave. I{Ieightr, ii.3 iiim.; clianieter,

3'7 mm. Type: Jtlolotype, no, 3io.

     0ccw7'ence.-Tenn6vama,

    This sniall species is xvell clistitig"uis;hecl by its small size, very $lencler

spirg, raisecl noclulous ribs anc.l obscure $pir'als. The last rib of the t-ype

specimen is somewhat more swolZen than tlte others, inclicating that the

shell is full-groxxrn. Intl?r2tzlriZor lon.ailg15z'ra (SiKt'i-i), a ]lving species of this

country, has less axials ancl a shorter aperture.

    :t' 1)ltv"'o'toma .ha.liJne173', in Am]. Ifa.rr., I87s, p. 4Ig a"d in JPi'oc• Zoo]• Soc., I879, P•

I88, pL Ig, C Io,
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  Inquisitor pseudoprincipalis (Yoi<oyAMA).

Ig2o. Pleurotoina rDnlli17Y PseualoPrXncilerekk YoKo,'A]!A, Foss. aNfiura Penin., p. 37, pl. r,

        L 2r.
ig23. Dxi71iit .gbseutileLPr,'ncipa!i:s 5'loi<o 'Ar,!A, Tert. i)"Ioll. Dainichi, p. s,

     0cczsrre7•2ce.--Dainiti. I-I6.iohasi.

    Dilslribitfibn,--•NTtxg'anuma Becls. U'pper ACus.asino of lirol<osul<a.

    This species occurs very frequently in the I)>ainit•i sancls. One perfect

adult specimen resembles very much those of the NTaganuma Beds in

dimensions x/ ith a• hei.oght of 32 inm. and a. cliaineter of g nnn.

    This species is Hot' known living' in the present seas, l)ut a varie"Ly

of this species from I<ii is fotmd iR the collection of I,ffr. Il ui<oDtx. It is

a xxrhite, solid shell with i6 xxrhorls. In generai apoi earance and iri ,he

pattterii of the sculpture, the Iiving forni cioseZy approaches i'he fossil.

The base, however, is not so narrowed and pointed as in tke typical
 ttsipecies, but lzas a strong fasciole ancl an opeiiecl umbilicus. Its climensiotis

 tt    'are 48 mn3 by ita. m:n.

     bzg7tilszZor Pse2tdoPrz;ndilealils is closely a'fftned to l. balane'nzbl7ea

                                                                 nyt(Mty<TiN) ancl l. sziXii7'alzk (GRfxy) both founcl in the NTeo.crene rocl<s of

Java ancl Timor. I[t differs Åírom l)siltxR'riN's specles in the canal being

shorter, and froin Gi<Ay's species in that the suture is inore appressecl and

has coarse spirals on the concave shoulder.

   Inquisitor jeffreysii (SMrrH).

 I87s. Dn711ct 7'tffi'e.t,si7 StsiL'rii, fVm. }"Iag., p. 4I7.

 I884. DriJr7i'a .1'e.b7Ir`t:,s?V, :1'RyoN, jrNian. Concli., vol. 6, p. I77.

 i89S. Dnlt'7tt. ieffitti,sii; I'usBi{y, Cat. )vEar. Xx,{oll. Jap., p. I8.

 I895. Dn/!ilr Pr/fzcilea.ii:s' i]II.sBpyy, Ibid., p. I7, pl. 2, f• I7•

 I906. "P!ti2eroXoina rDnZliir7 .Princ71bczli3, ToKuNAGA, Jouv. Coll. Sci. 'Univ. Tokyo, vol. 2I,

        art. 2, p. I4, pl. I, f. 2, 3.

 I920. "Pleurotoma rLI)ri71ike? .pj-i7tc?)bal?:s, 'SL'oi<oyA"rA., Foss. )vliura Peniti., p. 36, 1)l. T, f. 2o.

 1922- • Dn71iit .?brXnc7Jbalils", Yoi<o 'AtsfA, For}s. Up. iX{tisasl)ino, p• 39•

 I92S• DnZl7iz I6rt'nci)bctk3•, Yo}<e','A"fA, Jour. Coll. Sci. 'Unlv. Tol<yo, vol. ti5, art. S, p. g.

      0ccztrrence.-Tenn6y.ama.

     Di31n7?ztlzb?i.-SiraClo B)ecls. NagarkLuna IBeds. Upper AGusasino of

 T6ky6 ancl "j]iba-ken.
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                                          '
    .LzPt,z?2.cr.-T6ky6 Bciy. Sagami Bay. I<ii. Inlai}cl Sea.

    Several exaft"ples oÅí this E,pecies under examination are unfoTtuBately

in-perfect. A. ccording to ryrcjr. I<ui<oDA no cliffei'ence can be found bet""een

SMi[vE-i's ancl PiL.g-Bi<y's specics. A specinien fr n`i I<ii in I-IiRAsE's collection

cai'icl nanied D. 7'efr6p'sz)' by D]'. .Pii.sm<x' is s'lightly broader than the

topotype of D. P7'z>iczY'ali3, but {hey are linl<ecl "'ith all gradations of

int'ernredi.ate forms. I?ig2iz3zZor HTEDi.Ey, igi8 (type : .l?le'zi7'oloma• ste7'f'lia

XVATSON).

  Cymatosyrinx benten ('S["oi<oyAMA).

Ig2o. I•)leie7•o2oma rDriZl7itY benten Yol<oyAbfA, ]]or3. ipt,Iiura Penin., p. 4o, pl. I, fi 2, 3.

    Shell snn,ll, pol{shecl, fusiform, rather solicl. Epire acutely conical,

the hei.o'ht ab.out i% times that of foi erture, IProtoconch globular, of 2

com'ex wlrLorls, smootiit ancl glossy, nricleus obliquely tilted. XVhorls 7

in 8 mm.; ref.Tulai'ly increasin.,o,,', anal fasciole fiattenecl, abotit oiiie-third of

the lieight of the whorl, the lo'xver surface iightly convex, plicatedl.

Sculpt•ure consisting of .low, strong', roundecl, oblique a: ial plicae, equal

to their interspaces in -"ridth, g on the penultiinate, obsolete on the anal

fasciole ancl oa ths bocly-xvhorl, nearly continuous up the spire; spiral

none; incremental lines ifidistinct. Suture deeply impressed. B)ocly-whorl

flatly rounclecl below the rouncl periphery, but faintly contractecl. Aperture

narroxv, somewhat wideaed and angled above, xvith a short ope.ti reciirvecl

constricted ancl ttunctate canal. Outer lip sharp, iower margin produced,

with a blunt varicosity behincl; anal sinus conspiczious. Columella

$ubvertical; inner lip narrow', xvith a thin callus whose edge cl{stinct o;i

the outer side, narroxvecl and draxvn out'to a fifie point toxvards the left

margin of the canal• I'Ieight, 7.g6 nim.; dianieter, 2'os nim.

    0cc2t•rxeiice.-I:I6nohasi (rare). •
    Diisl7'ibzilibii.-NTa.o.'anuma IB- ecls.

    The shell under exainination differs little froin the type oÅí I'rof.

Yok'oyAbfA whose climensions are somewhat larger. IBut it is evidently

an aclult specimen having a hump-like varix in some clistance behind the

outer lip. C. Pa7za?Slibazra (SowERBy)'i: a species livitig- in NTa.,o.'asal<i !iarbokn",

    !i: DnZlitr Parc7iz)liha!a So"•Ei<By, Ann. iiVIag., Igl5, p. I64, pl. Io, f. 1..
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 is most closely related to the present species. But that species differs

 from the present one in that the she;l is iarger, tlie spire is more elevated

 ancl turriculate, the whorls are more convex ft,nteriorly, the anal fasciole

 is niore consti'icted, the suture is less consplcuous, "i)eing strong'ly appressed,

 the axials i,re narroxver and larg'er itii number ancl tliLe base has spiral

 .o'rooves. C]wial(is.yrzrn.fv DALL, i88g, (type : f)lezt7'olosina l2t72aL.a I.Etx).

    Cytnatosyrinx solicitata (SoNvERBy).

 Tg'[3. Di'irzitz solicitata SowERBy, Ann. )iL•Iag. p. 23!l, pl. 3, f. 2.

      0cczir7'ence.-Tenn6yamac ,

      Dzlslrzbulib7z.-Upper I<ake.o'axva (abundant),

      lzF6,i:n.cr.-Jacpan ()vfiyagi-ken and NTag'asaki--ken).

      The shells of tl]e I<akeg-awa series i,re of Ia/'g-e s'izes, conipared xxritli

 such rather sinall forms of this species acs living in the sea of INTorthcrn

 Japan. The large specimen xvith perfect terminactions acncl possessitiy,' nine

 xv• korls nieasui'es is•4 mni in lieight ancl s•s mni. In diame-ter. Those oÅí

- tlte living forn/ of ZNTortherR Jap: ti have uniform dimetisions, the 1'.u'gre$t

 example measuring i2 mm. by 4mm. The type of the species is rather

 ciose to the- fossils in its clin'iensions as given by G. B. SowERBy i4 mm.

 by s's mm.
      The spire is 1iigh, acute and turriculate. The protoconch is composecl

 of two smoot.'h elevatecl globular and tiltec{ volutions witlz a clepressecl

  nuclevis. The succeedling whorls are slightly convex, with concave shoulcler,

 furnished with oblique raisecl subcontinuous ten axial plicae which begiEi

 on an obtuse afigulation beneath the anal fasciole ancl extencl to the suture,

 but not to the base, where they clie out more .q:t'adually than they arose;

 they are parted by round holloysrs, which are o.f eq!ial width to them.

  ["he incremental lines are oblique to the left beloxv the angle ancl run

 over tlie plicae. The suture is appre.gsed, clistinct and linear. 'II]he cafial

  oÅí the fossil is relatively long comparecl with the livir}gs, The outer llp

 is fracturecl in all speciniens at hancl, but judging from the i(icreniental

 lities, it must has been quite the same as the typical species auci has a

  deep anal sinus which is ratl]er narroxv at the entrance ancl then rounclly
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expanded. Sometimes this narrowin.o' at the entrance is aidecl by the

thicl<ening of tbe inner lip upon the parietal xvall. Apparently this fonn

diSers from others ofi tlie genus in being slet'icler ancl in having the

cotitracted base with the iongish canal,

  Cymatosyrinx praegracilis n. sp. (Plala T7, fbcr• .S•)

    Shell slender witli very liiglL spire, tliicl<. Spire'; narrow, acute, twice

as high as the aperture. Protoconch bulbiforni, of 2 volutions smooth

and .o.'lo$sy, the nucleus slightly oblique. The subsequeRt whorls 6,

re.crularly slowly increasin.cr, a little convex; anal fasciole imniediately in

front of the suture, slightly coRstricted, neax'ly a quarter oÅí the 1ieight

of the whorl; base abruptiy contractecl, produced lnto a short acutely

conical snout. Suture appressed, distinct. Sculpture of io oblique round

stroii.cr axlai ribs, a littie narrower thati tl]e concave interspaces, continuous

from whorl to xvhor! but not extencling in the anal fasciole ancl vanishing

towarcls the base. Aperture narrow, obiique, narrowecl anteriorly ancl

passing ltito a short, broacl and slig-htly twisted canal. OLiter iip slightly

tl)icl<enecl, contracte"cl towarcls the base, with a shallow ronncled anal slnus

above. Colun}ella oblique, straight, lightly excavatecl on meeting" the short

parletal wtzll.. Iiiner lip narrow, $mooth, very thin. I'-Ieight, g'8 mra.;

dianieter, 3 mm.; height of the spire, 6•s mm. Type : I-Iolotype, no. 264.

     0ccurzence.-EI6nohasi (very rare).

     This species is easily clistinguishecl from the prececlin.o.' two species

by its slencler shell aricl tlie prominent axials.

   Etrema sajgoensis n. sp. (.Plale T71 fibcr. 4.)

     Shell small, elongate, tuarreted, comparatively thici<, bicarinate, with

axial ribs. Spire elevatecl, narrow ancl acuminate, about twice the 1ieight

of the aperture. i7)rotoconch of three smooth volutions, with a globular

and obliquely tilted nucleus, the later half of the xvhorls sharply carinate

at the lower surface. Whorls 8 including tlie protoconch, angled,

coristrictecl at the suture, regularly increasing; the last round, contractedi

at the base. Sculpture consisting' of 2 spiral threads, each of xvhich lies

upon the tsvo carinae, one at the miclclle a,ncl the other below that. The
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upper carina inalFes a slopicg shoulder, and ascellcls somewhat from the

middle on the later whorls. There are an inconspicuous intermediate

threacl betxxTeeii t'he two otliers on the last two xxrhorls. The surface

between the two carinae is vertical and slig'htly excavate. The axial ribs

io to i4 on the last whorl, vertical, routid, not extending- to the suttire,

overridclen by tlie spirals, BEtse with about g inconspicuoiis spii'al threacls,

Increment'al lines indistinct. Suture impressecl. Aperture•pyriform, ai'igrlecl

above, narrowecl below into a short, wicle canal. Onter lip thicl<enecl

witli a varix, obscLn`ely deriticulate withit) ; sinus with a pair of tubercles

at the erÅírafice, rotmcl, eftl;tise. Coiuniella vertical, turnecl to the left beloKv,

endir}g in a point. '' Inner lip not thicl<, spreading narro",ly ove.r the

concave parietal wall; its margie free. Canal short-, wicleaed at tl}e bas"e.

I-Ieig"ht, 6•84 inm.; diameter, 2•s3 mm. Type: Cotype•, no. 26i.

     0ccztr7'ence.-I-I6nohasi.

    This uuique species found iti the temperat'e faun.ft is not so solicl as

the troi)icai species of the same genus.

  Mangilia kurodai n. sp. (.2Plale T71 .il,g. T3.)

                                                 '          '    Shell small, elongate, turreted, thiii, with spiral corcls. Spire elevated,

ncftrrow acute, about ijP6 times the hei.u'ht of the apcrture. Protocofich

tiltecl, of 2jP6 smoo"L'h con' vex whorls with cleep suture. XVhorls 6, slightly

convex, regularly increasiag", contractecl at base ; periphery roLind. Sculpt'ure

consistin.cr of prominent spiral corcls, 2 on tlie fust whorl next to the

protocofich, tlie upper one lying- at the middle aiid stroi]ger than the

other, n3al<in.cr an obtuse ang-le. On the fourth 'whorl, tliere appears an

intennediate cord ; al! tiiree corcls are in equal strength on the penultimate

w•horl; body-whorl has a str6ng peripheral cord, a faint tlivead at the

midclle of t'he supra-sutural l{iterspace, and 7 or more, less prominent

basal spirals whic.h are vanished below aroufid the short snout. The axials

are nearly obsolete, they arc representecl by very low folclings with

subequal perioclicity on the later. wkorls. Sinus area remaining sniooth

except for the incremental lines. Incremental iines hair--lil<e, obiique and

strai.o.'ht on the lower hi,Llf of tlie whorls, Suture inconspicuous, linear,

                          tttt
                                                '                                   '
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                       'n3argiticd above witli a fiBe threacl which is continued to the peripheral

corcl of the body-i?!rhorl. ApertLire pear-shaped, oblique, broadly angled

above, producecl })elow into a siiort obiique canal, its base slig'htly notched.

Outer lip thin ancl sharp, witlta shallow sinus near the suture, snaootlt

insidle. Columeila somewhat arcuate, turned to the left below. J'.nner lip

thin and narrow, simple. I-Ieig'ht, s•26 mm.; diameter, i•62 mm. Type.;

Holotype, no. g4.

     0cczirTeiice.-Dainhi.

    This detern?ination applies to a si-gle specimen of which nu allied

form caR be foLwicl among the described living species. The general

Åíeature reminds us of the genus .aaa'n.criZlitz clefine(i{ 1)y Dr. DtxLL.

          .-  Lora crosio n. sp. (Plale 7, fibcr• 7•)

    Shell ovately fusiform, anguiated, rather thicl<, cancellated. Splre

scalar, conoiclal, soinewhat liigher than the apertuye. IProtoconch of 2

sniooth whorls, eroded. Whorls 6 inciLiding tlie nucletis, wlth a slopitig

shouider and a sharp carinated angle, vertical below the angle, the height

of the shouldler about ot?e-thircl that of the whorl ; anal f&sciole extending

from .the sHture to the angle ; base convexely contractecl to a short snout,

Sut,ure deep. Sculpture: anal fasciole spirally st.riate, a fine t!)react in

the upper portiofi, crossecl by atitecurrent, hair-lil<e, closeiy-set, increniental

iines; axiai sculpture consisting of i3 plicate i-iblets, obscure ou the

shouider, tuberculate at tlie angle, vanlshed at the snout of tlie body-

whorl; spirals in froiit of the angle coRsisting of unequal cords, 6 on the

p3riultimate whor!, tliae- in the niiddle of tlie whorl is the strongest, tlie

anterior two beitig the next in niagnitude, runninst over the axials,

nodulous ftct the intersections ; base xvith niany some"rhat alternating corcls,

Aperture siinple. Canal very sl}ort, twisted, clefinin,.ou' a ciistinct fasciole,

Columellft, oblique, arched. TJIeight, 8'2 mn3.; dianieter, r)'8 mm.; heig.ht

of the aperture, 4 nam. Type: I-Iolotype, no. 3ii.

    0ccurf'effce.-Tenn6yama.

    A sitig'le specimen ls under examiiiation. This species of the boreal

genus is of a rare occurrence in the fauna of the teniperacte water. It js
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distlnguished from the other species described from Japan by its rous,h

uRequal sculpture resembling that of xe4angzZztz,

   Cytharella hiradoensis n. sp. (.i!?lale V, fig. f2.)

     Shell small, ovately fusiÅíorm, thicl<, white, turricurate, clistinctly axially

costate. Spire conic, scalar, of the same heiglit of the aperture. Protoconch

of 3 wliorls, smooth and convex, the nucleus flattened. XVhorls 6, low

atid broad, eregularly iRcreasing, clistinctly shouidered, the shoulder sloping',

convex, meeting a flatly round anci somewhat contracted lower surface iR

an oblique but distinct aogle, which lies at about one-thircl down the

whorl; the last slightly convex, attenui,te but scarecely constricted belovv

at tfie base. Suture deep, impressed, more or less undulated. Sculpture

consisting of straight, narrowly round--topped, discontinuous prominent

axial costae, g to io on the last whorl, evanescent at the st]out, diniinish{ng

in a bacT{-warcl curve to the suture, interspaces broadly concave; spiral

none, but about 6 iirae on the snoue of the base. Color white, witli 2

orange-b,rown intercostal bancls, one being subsutural and the other on the

surface below the angle, the base wit'1i a narrower bancl. Aperture

oblique, very narrow, roundecl above, sli.crhtly narrowed ancl drawn out

to a short canal below, its base truncated. Outer lip thicl<enecl by the

last rib, inflexed, with a deep round sinus below the suture. Columella

straig'ht, oblique, sliglttily arcuate on nieeting' the short p.arietal wall, Inner

lip narrow, sniooth, its free inargin somewhat tliicl<ened. I-'Ieight, s•g mm.;

diameter, 2•2 mni. Type; 1-Iolot>rpe, in axGr. I<uRoDA's collcction, living

at I-Iirado.

     0ccitrreiece.-Dainiti.

    Li'"uz>z.cr.-I+Iirado.

    The fossil example is an imnaature sheli 4.•6 mm. high. This species

somexvhat resembles Plezbrolonea rDrzZlilv? labalanszb Toi<uNAGtx,'ii a fo.ssil

from the Pieistocene estuary clay of Tabata near T61<y6. It {fiiffers,

however, Åíroni tlaat species i.n tlie shell being larger, and the costae b:-ing

niore elevated and inore ira number. C. Iii'7adoe7•isz3 resembles IJfaii.aiZi[,z

    :k four. Coll. Scl. Univ. Tokyo, vol.'2I, art. 2, p• IS.
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flavesceizs• ANGAs,'}` an Australian sp3cies of the genus Gitralezis,*h'` but

has no spirals. Sonae Philippine species hitherto known as vaanbcri'liiz or

 CiZlntra are related to this Japanese species.

   Cytharella totomiensis n. sp. (Plale 7, .7Zg. 6.)

    Sheff smali, elongate-fusiÅíorm, turriculate, x?vith proniinent axial ribs.

Splre eievated, conic, gradate, about i% tknes the height oÅí the aperture.

Protoconch of 4 convex volutions, conical, syi"metrical, apex routtd, first

two volutions smooth, the succeedings sculptured by nunierous, equally

spaced, curved, fine, oblique cords, facin.cr their concave sides forv ard.

The adult whorls 4, regularly and more slowly increasing than the

enibryonics, cQnvex, constricted at tlie suture. Sculpttire: axiai ribs

suboblique, distant, round, low, not extending to the sutures, sxvelling in

the rnicldle, discontinuous from suture to suture, degenerate on the later

whorls ancl vanishing to the base, 8 on the penu!tiinate ; spirals consisting

of proniinent threads, running over the ribs and projectit3g at the intersec-

tiois, 2 on the spire-whorls, the upper lying beneath the anal fasciole

about one-third dowti the whorl, there are one or two less-prominent

threads on the fascio!e; the whole surÅíace are covered by numerous very

fiRe, spirai lir.}e whicliL are punctated in crossiRg the c!ose, inicroscopic,

incremental lines. Bocly--whorl .crently coiivex, sonaew• hat contracted at thc

base; the base sculptured by about ii spirai equa! corcls similar to those

on the spire-whorls; the anterior s on the produced snout are ciose

together. Suture well marl<ed, but lightly aoi pressed. Aperttu`e subvertical,

about 3/7 the entire heighr, narrow, angled above, produced below into

a short, deep, straight canat. Outer lip Åírx.ctur`ed. Columella verticai,

slightly turned to the ieft in front and ending in a sharp point. Iieig'ht,

7•4s nma.; cliameter, 2•3 mm. Type: Holotype, no. gs.

     0ccztrrence.-Dainiti.

  Cytharella totomiensis tachyfnorpha n. subsp. (Plale V,.i7g. io.)

    Type: Cotype, no. 262.

    *' I?roc. Zool. Soc•, i877, l)• 37. '
    :tc* HEDLEy, A ]leview of the Australian :I]urridae, Rec. Aust. rvIu3., vol. I3, p. 3I5•
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     0cca7v'ence.-I-l.6nohasi (rare).

     It is not !<noNvn whetiier this subspecles is a local vi,riety or a

 inutation. It is clistinguislied froni tl}e species by the smali shell witi}

rapldly iLicreasing whorls. The protoconch coniprises three anci half

volutions of which the last is sculptured by the oblique threads. The
a- dult shell retains tliree ati'i half subsequent whorls. The entire heigl}t

oÅí the shell is s•43 inm. aticl the diameter is 2•2 mm. in tlie type. Tlie

type specimen of the species is much higher but is sti11 iminature not

having a variced lip which is xveli niarl<ed iii tlic- speclmens oE the

subspecies. Th3 aperture is hig'her than in the species. Tlze varix is

larger tlian tlie ribs and its labial niargin extencls a tliin broad expanse.

 L'he anal si!iLi/is is a deep, round, subsutuyai excavatioiiL wlterEl tlite oviter

lip is effuse and slig'htly refiected over the varix. The inner lip is

thickened and contlnueCl above x?ixith the outer lip of the sinus. A brottd,

short, recurved canal is preseat. Tlie fasciole Is not clifferentiat'ed. The

interior surface ls nriarl<eCl with microscopic, transverse striae all over.

Althollgh the apet'ture is not plicatecl, this species may be z'eferred to

ImaIEDLEy's genus Elremia. I-IEDLEy has pointed out that his " Guf'aleiAg

is perhaps a a"evelopment in temperate seas oÅí a tropical cit'havoicl stocl<

in which less favourable growth conditions have effecte.1 structural

economies, by reductlon of the varix, tlie teeth within the ap:•rtui`e, ancl

the granular microscopic sculpture and by a looser vvinding of•the

wltorls." Similar reduction naay tcal<es place in tlie INTorth Pacific region.

Cj,llzaq7'ella lilrwdoe7isz3 n. sp. seenis to me to be not much different from

Guzaleiss which is, however, restrictecl to tlie soudiern hemisphere.

Cyllut7'ella e"olonii'e7iszle n. sp. in coniparison xvith the latter $pecies is a

!ess rgh;:lucecl subtropical sheli havin.cr thn. Iarg'e varix ancl frosterJ{ appe:Lrance

oÅí tlie inicroscopic sculpture. The liigh spire, tlie contractecl b:tse produced

below into a naurow s:out, tlie sculpture, the sinus, ancl tlie lips stro ]gly

remincl us the close relation to fflrema, some species of Nvhl'ch live iB

SoutheriiL Japan. I[ tliinl< tlnct the presence of the plicae within the

aperttu'e has been overvalued in classificatrion.

    i";7tremella may be distinguished as a new section of Csillznv'ella,
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  with Cjttliarella loloi7iz'e•nsz3 as the type.

    Macteola (Kurtziella) u.crali n. sp. (iPlate Jl, fi.cr. g.)

      Shell smal1, tliin, fusiform, axially costate and spirally lirate. Spire

  conicai, scalar, slightly higher tiian the aperture. E'rotoconclzt conic, of

  3 convex volutions, the apicai i;P6 smooth, the sxicceedings with malty

  oblique, regularly spaced, fine caxials which gradually inerge into those

  of the adult type. Whoris 7jP6, tlie upper ones convex, tlie lower ones

  obscureiy angled with a narxow sloping shoulcler, convex below it, base

  contractecl. Suture cleeply in3pressed, not acppressed, tindulating, niargined

  below with a thread. Sculpture consisting' oÅí axial equidistant straight

  sul oblique rouncl riblets, io on tlie last whorl, broader tlian elevation,

  extencling from suture to suture, but not coiitinuous over tlie whorls,

  persisting Ciaintly dowii to the base, constrlcted in front of the suture,

  over-ridden by spirals, interstices of about the sanie width cas, o.r sii.crhtly

  nacrerower tliao, the riblets; spirals consisting of 4 subequal tlireads of

  which the secont-] Åíroiai the top is the most promirient, the crossing- points

 proclticed into small beacls; the rest oÅí the surface covered by smaller

 uniform threacis wit'h about equal interspaces, atid givet} a frostiy appearanc

 by fine sharp close-set incremental lines. Aperttire oblong, angled al)ove,

 narrowed below anCl enditi.(.r in a short oblique rather wide canal, truncatecl

 at its base ; outer lip thin, anal fasciole feebly indicatect ; columella vertical,

 slightiy turned to the left and pointecl below; inner lip rÅ}arrow atid thin.

 Imleight, 6•s6 mm.; diameter, 2•g mm. Type: I-Iolotype, no. g6.

      0cczs7'r47ice.•---Dainiti (rare).

      This species appea, rs at first siglit to be Lom (--Bela), but the small

 mucroinate apex, tlie development of the sculpture and the frosty surface

 have not beeri observed iii that genus. These peculiarit'ies rather remind

 us of 2/Srurlttzislla DtxLL'}: which is close to Vl-facteola I-IEDLEy.

   Macteola (Kurtziella) ugali hobasiensis n. subsp, (Plale V,

-' .5g- 8.)

     Type: Molotype, no. 263•

     ts' Proc. U. S. ITat. IN'Ius., vol. s6, p. 6tr, igio•
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                                                          '                                                             '     0ccztrrence.-}I6nohasi.

    This is a variety of the preceding species founcl in tke upper horizon.

It differs from the species ln that the shell is smaller, the splilals are

finer and faint, bein.cr hardly observable without an aicl of the microscope,

and the axials are also soniewhat less prominent than in the species, and

vanish at the base. The suture is $lightly appx`essed but not niargined.

Height, 4•6i mm.; diameter, 2•o4 mm.

       - Mitridae
  Strigatella dainitiensis n. sp. (Pl,7te Z77, .7fgs. is, J6.)

    Shell fusiform, rather solid, smooth. Spiye elevated, acutely conic,

a little hi.crher thari the aperture. I'rotoconch tinl<nown. VVhorls about

7, sniootfi, fiattish; suture superficial, uneven; base slightly contracted.

Aperttire subvertlcal, high and narrow, angular above, trtmcatecl at the

base; outer lip vertical, almost parallel with coluipella, rounded below,

with a smooth thicl<ened edge; colunaella subvertical, with 4 oblique

plaits ctecreasing in slze and space from above ; lnner lip narrow, sharply

defined, spreading over the sli.crhtly concave parietal wall. I-Iei.crht, 24 mm. ;

diameter, g•7 inm. Type: I'Iolotype, no. 72.

     0cczi7v'ence.-Dainiti.
                                                   '
    This species is based upon a sing!e badly preserved specimen, but

it is easiiy disting'uished from the living species of the genus in havin.cr

the flattish whorls parted by very superficial sutures. It is distinguisheaf

from .S'. scztlttlaifa (GMELiN) which is kttown livin.cr in South--westerR Japan

by that the she!1 is narrower with a less acuminate spire and the base

has no spiral .QL'oove.

                            Buccinidae

  Cantharus totomiensis n. sp. (PlalpJ T/i fibcrs. 2i, 2.p..)

 . ' Shell ovately fLisiform, moclerately thicl<, spiraliy thr,eaded an(l axially

broadly costate. Spire conical, turretedi, gradate, a little lower than the

aperture xvitli canal. Whorls 6 to 7, first regularly slowly, then ratlaer

rapiclly, increasing, sharply angled a-t the niidclle, with a concave sloping

shoulder, li.ohtly convex below it; base weakly contracted. Sculpture:
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 the axial costae of the early 3 whorls next to the pftotoconch 8 to g in

 number, broadly roundecl, elevated, discontiRuous; further' dowlt they are

 almosC obgolete, but prdduced into prominent cbnical tubereles upbn the

 angle; number oÅí the tubercles oti the last two whorls ar'e 6 to 7; spirals

 on the shoulder re.qiilarly alternatin.cr, crossing over the axials, about 7

 pairs of strong and weal< aireads on the peRultimate whorl; spirals on

 the venical surface below the angle very unequal ancl irregularly forming

 fascicules separatecl by .qrooves. Suture impressed, undulating. Aperture

 suboblique, obiongly ovate, with an oblique, widely open, slightly recurved

 cana! below. Outer lip 'thicl<, arcuate, deRticulate withiR. Columella

 verticcxl, concave, spirally ridg'ed below at the left mar.qitn of the canal•

Inner lip narrow, $preading over tlie concave parietal waU, partly f}!ling

the depression of tl}e fasciole. Iffeig"ht, 3g mm.; cliameter, 22 nini.; height

 of tlie aperture witli canal, 24 mm• • .
     Type: Nolotype, no. 236, ff6nohasi. • •
     0ccz•srfence.-Dainitf. I"I6nohasi. •• •-
     This peculiar species characterized by lts sharply cang'led shoulder with

strong tubercles, is e.asily distin.cruished from all tlie living forms in Japan.

In the early clevelopmental stage it appears to be allied to C. ceaZled

I'HzLippi, but the last whorl of the latter is roundly convex, and has no

tubercied costae. In C. Iotemeiirnszlo, tlie base is a little contracted and

the canal is shorter, open and nearly straight. . •

  Cantharus totomiensis balani n. subsp. (1?laZe T-, fibas. ig, 2o•)

    Type: I-Iolotype, no• 243•

     0cdztrrence,-I-I6nohasi.

    Otily or2e specimen of this subspecies has so far been foutid. Furtlier

collections niight decide xvlietiier it shouicl remain as a subspecies or be

elevated to the rac]l< of the s'p:.cies. It diffeis iironi the species iti the

following respects: the whorls are not sharply anglecl but roundly shoul•-

clered ; the last' two whorls are not tuberculate but axially roundly costate ;

tlie costae extend from sutuiie to suture and down to tlie base; and tiie

spirals are strong'er. ' • '
    The spire-whorls are ornamented with seveR regular spiral cords of
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 uRequal stren.crths, the fifth and the sixth counted frona the top, being

 stronger tlian the others. Tke interspaces are usually occupiecl 1)y a fine

 tlaread. The spirals oÅí tlie base are irregularly fasciculecl, each fascicule

 having one major median and several smaller riblets; the interspaces are
                                                    e rmequal, narrow ancl deep. The type specimen !ias nine such fascicules.

     This form yesembles sonaewhat C, ceczllei' in general coiitour and in

 sculpture, but it differs froin tlie latter in that the suture is not so cleep;

 the splrals are stronger but less elevated and the outer lip is broadly

arcuate, bein.a neither straightened nor recurved below. The lieight is

 38 mm. atict the dianaeter is 2i nim.

   Latrunculus elatvts (YoKoyAMA).

Ig23. EOzsrna e!ata Yol<oyAdvIA, Tert. A,Ioll. Dainichi p. g, pl. I, f. I6, 17.

     0cc2tr7rence.-Dainiti (abunclant). I-IoARohasi (abunclant). Xwasibara,

Saig-6-briclge. [l]enn6-shrine. 'II]enn6yama. Tarul<i. iNTit6.

     Dzslribetlibn.-1<al<egawa series of Tosa. Upper Kakeg'awa.. S:tnd-

stone of Tanabe.

    The whorls are tabLilatLr- beneath tlae suture. The table is iess

proniinent, fiat aiid sloping in early sta,.o'es of clevelopment, aRct theR it

beconaes more sharply defined and shallowly channeled. L, .7opo72ibzts hc"ts

many points of close reseniblance to tiie present species, from wh{ch,

however, it is distingu!shed by its rotmclecl inclistinct $houlder. Apparently

L. elalzts resembles .L. canalibiilal2zas (ScHuaxi.xcf-iER) ancl Z. Iulosets

(LA"fAi<ci<), which live in the tropical reg"ions oÅí the Pacific, iii their

g'eneral contours and in their conspicuous tabulatecl shoulders. The latter

two forms, however, differ in their large umbilicus with strong'ly plicated

and flexured broad fascioles which are defined by a projecting splral rib

rLinning in a shallow chi,nnel. The umbilictal part of. .Z). 7keL2tSoiizb2is is

inuch smaller tliati those of the preceding two species and has a smooth

fasciole and a less pronainent spirai bounding rib. In tliis respect, L.

elatizzag stancls between those two species and the Japanese species, some--

what nearez' to the latter. [I]he umbilicus is not always perforate but

often covered with an expanded callus.
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   Sjphonalia dainitiensis n. sp. (2Plale Pr, .7f?gr. u.)

     Shell not large, obesely fusiform, roundly shouldered, rather so!id.

 Spire acutely conical, a little lower than the heig'ht of the aperture

 inclucling canal, outline lightly coiivex. I?rotoconch unknown. XVhorls

 6, excepting the protoconch, sculptured with i2 to J3 subvertical axial

 i-ound ribs, separatecl by excavate broacler interspaces and crossecl by

 unequal equidistant spiral corcls, strong ones alt'erilating with nauch narro"rer

 and lower iirae. The surÅíace of shoulciter whose angle lies at a little

 above the micldle is sii.crhrly excavate. Bft,se rapidly contracted, obscurely

 pllc."Lte, plicae g'rowing into "t'he prominent ribs on the shoulder of the

bocly-whorl. Suture impressed, undulating. ApertLire oblique, large,

pyriform, anglecl abov'e, proclucecl below into a short canal, IEi'Lei.cr.ht,

 27 mm.; diameter, i4mm,; heig'ht of the apertui'e, i6 inm. Type:

Imloiotype, no. 6i, bainitl.

     0ccur7'ence.-Dainiti. I-I6nohasi. .
     Thls species resembles somewln,t S. vanatlaz' PiLsBRy in the generai

contour; but it cli'ffers from the latter in that t'he spire is higher; tke

shoulcler is not so aiigular on t.he last two whorls; the ribs ai`e more

prominent; the spiral corcls are narrower; aRd that the ctanal is not so

strotigly recLirved. The genera! •feature of .S'. ala,zli2zZzlenszb reniincls us

of the early whorls of S. "t}a7zaflctz; .S'. cassz't?Iarzlrrfo7'•inzk (REEvE), kS'.

sPaalibea REEvE End sonie other Japanese species. In S. za7zallaz' the

early two to three whorls next to tha prctoconch have the round aBgle

ancl widely spacecl spira1 corcls .and iacre.ase slowly IR width. These

characters, app6aring in the youn.cr shells, must• have been ancestral ones.

The same characters are retainecl in tl]e aclult of .9. daz'nz'lz'enszle.

  Slphonalia cassidariaeformis declivis (Yoi<oyAMA).

Ig23. Siliijltonalin cass2?lai'i'a.pform?S, "S.lrolcoyAxkfA, Tevt. Mol]. J]>ainichi, p. g, pl. r, f. 13-I5•

Ig26. Sipltonalia decliz,i3' Yoi<oyArfA, Jotu'. Fac. Sci. 'Unlv. Tul<yo, sec. 2, vol. I, p. 337, pl.

       38, f. •I9-2I.

    0ccztptiei7ce.-I)ainiti (abunclant). Irl6iaohasi (abunC!ant). 4

    Tenn6-shrine. Tenn6yama.
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    Siiplvanalilv casszbla7'z:acforini3 (P,<.EEvE) is a very variable species.

According to I.iscm<E S. orfiala (AL. .tinAll(s) is synonymous with this

species, although IDuNi<Epy thought it. to be a clifferent species haviiag

colour lines similar to those in .9'. szSanu7,7i (IPt<iiEvE). "I"ypical S. cassz"-

ala7rzZxefo7'•nzzk xxThich lives in the xTvater of N,orth I<ytisyCi is a large shell •

ornamentecl xvith ratlier proniinent spiral corcls. Dimensions of six

examples are as follows :

    I-Ieig'ht. 46 s3 si 45 53 47 iiiM•
    Dianaeter. 3o 3o 32's 28 3i's 28 mm.
    'IIrhe fossils of this form were discoverecl in the Kimizu Beds by

Mr, U'Ezi tog-etlier xxrith a smaller forni xvhich is assignecl to var. opt'izaltx.

    The latter form is much more variable in contour ancl in coloration.

The followin.o' ten acre tke typlcal ex. aniples of this variety living iR I<. ii:

 Height• 32•3 3o'4 33•g 2g•6 3s's 3x•g 34'7 3o 3s'2 46 mm•
 Diameter. i88 28 ig•3 ig•s 2o•3 i7•s i8'4 i7•s i8•5 22 MM.
     The sculpture, 1iowever, is constant consisting' invariably of naany

irreg"ular spiral g'rooves. Some larg'er indivicluals are harclly be clifferentiatecl

from the eypioa1 species.

     The present subg-pecies difilers froni the species chiefiy in that tlie

spirai sculpture consists of finer threacls xvitla wide interspaces. The

threads are more closely set upon the surface above the periiL)hery tlialt

on the base. The inter.g.paces are sptrally striated in niost of the speciniens.

     II]'here are tsvo races, one of II6nohasi ancl the other of Dcainiti.

The ITI6nohasi race differs from the species in tliat the spire is iiot so

scalar but conical xvith a long, {lattish, sloping shoulcler, and that t'.he

ang-le iies lower, close to tlie stiture.

     rlrhe Dainiti race cliffers litti.f.). in shi.pe froin the above, but has a

slightly excavate shoulcler xxrhich is rather rarely niet with in the species.

A specinien of tlae I-I6nohasi race measures 37 mm. by 23 nim. aricl the

 Dainiti 33 mm. by 2i mm.

   Siphonalia mikado MELviLL. (Plafe l7/Z .iZg. i, 2.)

 i888. S?Phonal7ke m7Z,ado iiN,IELviLL, [}/our. Conch., vol. S, p. 348.

 I8gS• Siibhonaliit ltJ,)Oef'otiron ]?ILsBi{y, Cat. )iv'Iar. liIV(oll. Jap., p. 3o, pl. 2, f. 6.

 T9oS• Si)bltonalike fn7Z,a(7o, I'u.sBRy, l'roc. Acad. Nat. Sci, I'liila., p. Io3.
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    0cczirre72ce:-Tenn6yama.

    Lzt,i>2.cr.-I<ii and Sagami

    This determination applies to a well prese-]rved exaniple of this species

measuriti..o' 44 mm. by 28 mm. altkou.o'h its apical regions are lmperfect.

    "Iri[iis species is easily dis"Lingiiisheci froiita other foriiiis by the vmique

chavracter observed by Dr. PiLsBRy that the strong' nodule xvithin the inner

iip near the posterior ans,le clefines a channel there. It is also peculiar

to have a siphonal fasciole marl<ed above with a free laminar ed.cre. The

fossil example clifiiers from the species in that the shell is wider ancT

lower; the dimensions given by Dr. PmsBRy are si mm. by 26 nmi.

and 43mm. by 2i mm, Mr. I<uRoDA has l<intjly shown me a small

intermediate form measurin..cr 32 mm. by i8 nim. Naturally, the broad

fossil form has inore angular whorls with a nearly horizontal shoulder.

The spiral cords are strong in the most of tlae iiving exan3ples, bnt those

oÅí ghe fossil are veyy inconspicuous.

  Siphonalia stearnsii PiLsBRy.

I8gS. .SIilelional.iir Stealnsib' PILfBRy, Cat. ]iN{far. )iv'Ioll. Jap., p 2g. ,

Igo8. ,9iibhonalxke miX,ado v.ar., I"1'I!iAsE, Concli. A'Iag,., vol, 2, nol .o., p. 4, pl. 23, f. 6.

    0ccz•iMe7ice.-Tenn6yama.

    Lzirz'n.cr.-Sagami to Sii<ol<u.

    A specimeR uncler examination agrees very well with the topotype

of Pir.sBRy's spec;,es in .Mr. I<uRoD.N's collection. .Sizlt5/ionalia 7nz7eatlo vcir.

of HiRAsE is a local variety of this species living in Tosa.

  Kellettia kellettii (IFoRBEs).

I8so. 17tts?ts kelletti7 FormEs, Proc. Zool. Soc., p. 274, pl. g, f. io.

I86g. Si)bltonaliit kee,lettx>; I.IsÅë}n<E, Jap. ]v{eer. Conch., vol. i, p. 38, pl. 3, f• 3, 4•

I87I. Siibltonalike .2/fe!lelliY; LIsci-rKE, Ibid., vol. 2, p. 28.

i88i. S7)blionakle /relletti'i, TRyotsT, IN•Ian. Conch. vol. 3, p. ir;4, pl. S4, f. 352•

i8gs, Siibhonalxke rfL'ellettittY K,elleti; P!LsBRy, Cat. Mai-. IiVIoll. Jap., p. 3o.

Igol. .irL'elletitr kellati; Coss"fANN, I)aleoconch. Conip., vol. 4, p. Iog, pl. 7, f. I4, IS•

i92I• f['e'lletl?iz kellettlx', T)ALL, Mar. I,Io]l. N. XV. America, 'U. S. Nat. IMus. Bull. II2, p. 89•

Ig22. Sip7ionalitz ke/lettih; YoKoyAlfA, Foss. Vp. IYIusa'shino, p. s6, pl, 5, f. I.

    0ccitrrence.-Dainiti, '
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    Dibtnbettzbn.---Upper A(usasino at Sit6.

    -LzFdi>-z.cr.-[L'61<y6 IBay to NTagasal<i. California and I-ower California.

    This unique species has beeii well fig'urecl ancl clescribecl by I..iscHi<E

and CossMANN, ancl no cloubt can exist with regard to the iclentity of the

specimen from Dai.niti, wliich consists of only the spire naissing tlie last

whorl, with those clescribecl from the existiRg seas of Japan.

                 '
  Microfusus magnificus (T..ISclal<E).

I87I. Ncts:rarRz ma.o'mLvaca LIsci-H<E, Jap. Nileer. Conch., vol. 2, p. 38.

i88i. .Nassaritt ma.o'niLveea, 'X'RyoN, I'Ian. Conch,, vol. 3, p. 222, pl. 8tl, f. ssl.

i882. xVassaritz ma..o'fufica,I vNi<ER,Index ]i)v'Ioll. ]15F'far. Jap., p. 38.

I8g3. 2Nrarsarxiz mct.o'nt)fca, l?ILsBRy, Cat'. "'Iar. ]IY'Ioll. Jap., p. 34.

    0ccztr7'e7ice.--Tenn6yama. Tenn6-shrine. NT.lt6.

    Dz'slri'bitXzicn.-Upper I<akegawa. I<al<egawa series of [['osa. ACusasino

series of IB6s'6 Peninsula.

    .LZ"di>i.a.-Sic..o'ami. I<ii. I<yi"isyfi.

    This species is very variable. Sonae fossil fornis of the I<al<e.crawa
                                'serles micy be mutations or .creo.c.rraphical varieties of this species. The

typical form of the species is a fine shell ornamentect with about ten axial

ribs with two to three series of tubercles and obscure spiral cords. IPjut

tliis is a catag'enetic forni, becaHse the youn.cr whoris have clistinct sp:,rals.

In a variety living in I<ii, the spirals are stronger in aclult. This latter

variety is founql iti the Lower A4usasino of IB6:•6 I'eninsula at Sanul<i and

in the sancls of Tenn6yama accompanied with two other varieties, one

sculptiired xvith narroxver but inore elevated spirals and the otlier havit]g

tlie oL rominerit tubercles x/Thich are sharply keeled at their tops by crossing

corcls.

    The Upper I<Lal<egawa form cliÅífers from the preceding forms bein.cr

al<in to Zla. Iilsc/ikez: The sliell is ovately fusiform, being broader and

shor"Ler in proportion as comparecl wit[1i the typical form. [I]he g.pire is

less turreted anci not so scalar; the whorls arc rouncl .andi ornamented

with regularly alt'ernating spir.als. Tlie tubercles are less proniinent than

the otlaers. It is smaller oti the 2averag'e, tl].e larg'est specinien hax'ing a

                                             'ttLttvttt..                                                       'heis,ht of 3i niin, ancl a diameter of is inni.
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    This species di'ffers very much from B?•icci;n2tm 7izFefea CLyMELiig the

type of J-Ti>ialszts which hacl been incorrectly callecl A71ass,w'de. It is a

niore ttirreted she!1 xvith a rather lon.o' txvistecl canal anrJ its inner lip is

ver' y thin and nairi'ow with a t.ootli close to tlte pc)sterior encl. IIIn the

general feature, it ls more closely ailiecl to Sz)S/ionalits.

    nfiic7'q/2tszis was proposed by Dr. ID.xLL as a .subgenus of his

.Z?liiciJfl?tszis for Clirj,sodom2ts acuXzls2bz>'al2ts SoxvERBy. .filziplio obesifor'nizk

YoKoyAbfA in the rv'Iusasino series is nothing' but a variety of the latter

species having catagenetic spira]s. The protocoiich and the nepionic [s

well as a few youri.cr whorls are common to !v'assa7'iiz 77za.cr•72z)'ca, Sz)lio

obesifofl•nzic .aiicl Clir.a,sotlomzts aczilg3Pz':'at2is. IN/Ir. I<lu?NoDA has informeCl

me that after examinin.cr hunclrecls of specimens lie came to the conc!usion

th:•tt these species belong to one ancl the same .o'enus different from either

flitiidsztz or .2?libzfz•tszts.

  Microfusus lischkei n. n. named by Mr. T. KuRoDA.

I874. 2Vassari?t mctgniLvaca var. Llsc{-ii<E, Jap. 11'Ieer. Conch., vol. 3, pl. 4, f. li, I2.

I88I. Arassarxit maban7Lvaca, TRyoN, Man. Conch., vo]. 3, p. 222, p]. 84, f. SS2•

    0ccziri'ence.--Tenn6yama.

    LzPdl>•2..oz-Sagami.

    A small par"Lly brol<en specimen fron? tlie Tenz36 sancls cliffers from

the precec3ing species in having i6 or more nontubei'cled axiai ribs and

more rounclecl whorls. A more precise observation will be made on

livin.cr specimens by A(r. I<vRoDA.

                          Nassariidae

  Nassarius (Hinia) 1<urodai n. sp. (Plale T7:/71, -M.as. 3, 4.)

    Shell ovate, acunainated, .solicl, cancellated icncl .crranulated. Spiye

subturretecl, a little hig'her thE-tii the ap:-rturg=:';, outline lightiy conx'ex.

IProtoconch of L4. smooth, convex "'litorls, turrL"Lted, slox?LTIy iticreasi.ng..

Whorls s, very •slig'htly convex. , sculpturecl with 4% granose spiral belts,

separated by narrower sulcae, the grains oblong.ly rectan.q"tilar, disposed

in subobliqtie axial rows, the rows 2s in number on tlie penultiinate

whorl, their int'eerspaces xvifler ithan themselves ; the subsutural belt "Tith a
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wide exctivate groove in front. IBody-whorl convex, contracted below,

with io to ii spira! belts. Suture distinctly canaliculate. IF.asciole defineCl

with a spiral cleep groove, with two or more indistinct grooves upon the

surface. Aperture ovate, suboblique, slighriy channeled above and with

a short broacl reflected and deeply notched canal be]ow. Outer lip convex,

thick, denticulate within. Coluniella short'ancl concave, obliqtiely truncate

below, with a distinct basal fold ; parietal wall with a tooth above. Inner

lip tuberc!ed, thick, "Tith free inargin. I-Ieight, i8•3 nini.; clianieter,

io•4mm. Type, Imlolotype, no. s7.

     0cca7v`ence,-Dainiti.

    In the g'enerai aspect ancl the sculpture this species resembles some-

what• N. 7'anz'aliAs (ADAMs) a livin.cr species of Southern Japan ancl the

I'h{Iippines. Their differences are as follows :

     .tV, ftz7iz'tlzts: Spiral belts 6, axials 3s, grains elong.ately squarish,

callus thilt and spreading, fasciole smaii.

     IV. /ezt7'odaz': Sptrals 4jP6, axials 2s, .crrains oblongly rectangtilar,

cailus thicl<. ancl its niargin free, fasciole iarge.
                                                /t                                                                '
   Nassarius (Hinia) caelatus dainitiensis n. stibsp. (l:}lale T/:

.figs. b-, i8.) .
     0ccisrre7zce.-Dainiti. •
     Dikln'bztdebn.-I<akegawa seiies of T.osa.

     IProbably this subspecies is the ancester oE -iVass,ari'2ts cael,vl2ts (A.

teLDAMs), a 1ilving species of Soutliern Japan ancl the I'hilippines. It cliffers

from the species in havin.cr distinctly canaliculate suture• IV. eet.al.yPdets

(SowERBy) and 2V. "derbeel?z' (XkltxRTiN) are the alliedl species. "IIrhe chief

                                                        'clifferences are as follows :

     !Vl. eT•t,gT4yf51zts" STi)irals consisting' g.Åí lirae passing. over tlte axial

ribs forming' g-emniules; siiture not canaliculate.

     .tV, "derbeelez': Spirals consisting' of obscure sulcae, punctate by tlie

axial ribs ; sutrire subcanaliculate,

     .Z!yT. caelalzAg: Spirals consistira.cr oÅí distinct sulcae rutming over the

axial ribs; suture subcanaliculate or not canaliculate.

     Al.,.caelat2ts (laz)•zzZzlensils" Scutpture like the species ; suture canali-
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 culate.

     The dimensions of an example oÅí the subspecies are 2o.3mm. in

 hei.o'ht ancl io mm. in cliameter. The shell namecl zX•rassa liFc'esceiis

 by ?rof. "YroKoyAMA in his IFoss, Miura ZPenin., p. 6 seenis to me to be

 not PHm{ppi's species, but a variety of /V. c.qelaXets.

   Nassarius (Caesia) demissus (YoKoyAMA).

 ig23. 2Vlassa rMi)na] demiS'sa Yoi<oyA"tA, Tert. It,Ioll. Dainichi, p. ro, pl. 2, f. 8, g.

      0ccurfence.-rDainiti, H6nohasi.

     This species is rather fyequently founci in the Dainlti sands. The shell

 is narrow, elevated and rather thin. In the full-.crrown whorls, the

 catagenesis of the axlal sculpture takes place. The convex whorls'l)ecome

 subcylinclrical at the fifth whorl. The I{6nohasi Åíorm is in general

 smaller and its development is more accelerated than the Dainiti form.

 In some thin examples the spirals begin from the second whor! oÅí tlie

 protoconch, whiie the axials become obscure early from the nepionic whorl.

 In any case, the spirals are constant. The upper two to three cords are

 narrower and sepavated by xvider interspaces. As a rule the lower cords

•are wicler than tlie above ones. •
                                         '
   Nassarius sp.
     Shell smal1, narrowly ovate, acumincftte. Spire ab'out 2jPff times the

 helght of the aperture. Protoconcl} unl<noNvn. '[L"he rema,ined whorls s,

 sculptured with ii to i2 axial round ribs witli wider interspaces, crossecl

 by equally spacecl, 4 spirai striae, of which the uppermost ainiost obsolete.

 Suture inapressed, unclulating'. Bocly-whorl convex, contracted around the

 Å}'asciole, base with 2 spiral corcls in the midclle. Aperture rotind, iigktiy

 angled above with very short reflectecl ancl deeply notched canal. Outer

 lip thickened with a marginal varix, with 3 teetli inside on its lower half.

 Inner Iip rather thin, more or less free, with callosity spreading over the

 parietal wall and extending sonie distance beyonci the aperture. Height,

 74 111111.; di.lnletel', 4•2 111113. ' '

     0ccztpt7'ence.-Dainiti. ' '
     [IIIiis form is apparently new to science, UrifQrtunateiy the only one
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specimen at hancl is largely fracturecl.

                            Pyrenidae

  Mitrella varians (DuNi<EpJ.

I86I. x4ni:;,clct "uctriirns DuNKER, )i"Ioll. Jap., p. 6, pl. I, L i7.

I883. Coluvtbella rillib-e!!rrY Dunkei:i; TRyoN, Ni•Ian. Conch., vol. S, p. I2g, pl• 49, f. i5•

Ig2'o. Cal?smbella r.,1za, 'i,iZiv,ila? tlrtnkg-ri; "Sl"ol<oyA.4IA, Fos3. A•Iitua 1'en:'n., p. sg, pl. 3, f. 7`

Ig22. Colitmbella fl)fiXi'el!rtl d?ynl,ert; Yoi<oyA"fA, Ioss. Vp. Musa3hii)o, p. 62, p]. 2, f. -p6.

I923. Columbt-lla rA.vtyrt3'] D?tnkert; !X•fAl<lyAMA, Jap. Jotir. Gteol. Cteogr., vel. 2, p. 2I.

     0cced7'reiice.-Da;.niti. Izl6.nohasi. Tenn6yama.

    Dileln2t6iidlzbn.-i[-Jl)pea' A!Itisasino.. IPIioce{ie of A•tfai1<o.

    Lz'ui'n.cr.-Japan.

    "I[his variable "rell-knoxvn species is not rare iti the rocl<s of the

I<al<eg'a"xa, but iiiost of the specimens are sRiall and immature. .I]}rof.

Yoi<oyA"fA's two species o'f Atzlktz,-A, masakadoz' aricl A, Praecii7'sor

are p.".rlnc ps nothin.cr but the varieties of this species, the ma• r"iy living forins

before me resembling' these two species, n?ay be linkec1 wlth the present

species. 'l(rhe fiucofxiation is extraorcUnarily large in this species.

    ']]his species is very close to 1lfi'rf7'ella scrz)6ta (I..iNiNE), the typc- of-

tlae genus. Sonie slencler and tliicl< inclivicluals clifFer from the latter only

in !ts colour being clarl<er.

    zafra yokoyamai n. sp. (Plafe T71 ffbcr• f4•)

    Shell minute, rather thin, slencler, oxiate-fus;.form, axi:11y r,lbbecl. Spire

             !elevatecl, conical, scalar. XVhorls 7, subcylinclrical, fiatly convex, narrowly

shouldered at t'he top. Protoconch blun't-, round, clome-shaped, polished,

the tip being imniersecl and flattened down. Bo:ly-whorl slightly inflated ;

base contracted above the i-ip..ckr of the canal. Sculpture: first 4 whorls

smoGth and glosLgy, remftciacler axially ribbecl, the ribs proniinent, s.traig'ht,

as broacl as aieir interspaces, amounting to i7 olt the penultimate, at the

periphery they become feeble ancl obsolet-e on the base ; incremental Iines

extreniely fine ancl ill-clefinecl. Beneath the suture, alortg all tl]e sculp-

tvired whorls, wincls a cord less proniltnent than tlie ribs, unitin.,o,' ncl

overricling tl}em xvlaich rise into sniall beads; in the Exial interspaces a
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Åíaint tendency to spircxl scratches is visible. (N)n the neck of tihe base are

four very feeble spiral threacls. Sutw'e deeply impresged and well marked

by the projection of the shoulder below it. Aperture oblique, narrow, a

!ittle sliorter than the heig'ht of the spire, angulated above, obliquely

prolonged below into a short open, sli.crhtly xecurvecl canal. Outer !ip

fractur`ed. Coluniella strai.(rht above, forming a bltmt angle with the pa-

rietal wall, bent to the left below. Imaer ]lp uaryox•v ancl thin. I{eigbt,

3•o9mm.; diameter, i•32nim. Type: I{olotype, no. 7o.

     0ccit.r7'ence.-Dainlti.

    The interlor surÅíace of the shell is sculptteured N]sJit2i nmnerous mlcro-

scopic irregular g.pirai sti'lae. These striae caR not be observed in the

living specimens of Zafra. '
    This species resembles rather closely Z(rfra P2/7nz?a (DuNi<ER), a recent

species of this country. But Z. p,oleo),aneaz' is n6t so broad and has a

more stirongly contracted base with a turned neci<. Zv. jozmziZdi is a more

oval shelt witli fiat, gTadecl bkit not shouldered whorls. 'Il]he spiral cords

of the base and the axial ribs are well-inarl<ecl in the latter species.

  Atilia sp.

    Shell elongately fusiform, whor].s about 6, with round apex, fiEit,

smootli, except the last which are n:ore or less axially piicate. Periphery

of the last-whorl rounded, cot]tracted at the base ; suture cleep, iiiargined

below. Aperture narrow, acutely angied above, with a distinct open

recurved canal below ; columella verticai, twistedi, formin.cr an angle xvidii

tlie short parietal xvali. I-Ieight", ag..i6nim, ; dian"]etter, i•6iaim.

    0ccetf'f'encce.-Dainlti.

    The only exaniple oÅí this form is unfort.unately imperfect and iimnature.

The sculptures o'Åí the describe(l species of the g'enus are cat.agenetic, having

the axial plications visible only in early whorls, xvhereas, just the reverse

is the case witii the present iticleterminabie form.

  Atilia smithi Yoi<oyA"fA.

Jg23. Columbella rklttlitt? smi'tlti Yoi<oyAMA, Foss. Up. Å}X•fusashino, p. 6o, pl. 2, f. 24.

    0ccitfre7ice.-H6nohasi (rare).
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     Di31ri:bztifzbii.-Upper Musaslno. '

     -Lzwzbi.a.-Central Japan (YoKoyA"fA>. '
     The axial plicae ai'e less distinct in the speciinens under examin'atiori

 than in tlie typical At[iusasino forni. The subsutural pinched lirie and tlie

line upon the sharply angled periphery characterize this spelcies. The

         'outer lip hasavarix at its upper parL ' . 1
   '                                            '                    tt                             Muricidae '
                                                           '
   Murex (Chicoreus) totomiensis n. sp. (Plale Vl, f.as, 2o, 2i,)

     Shell elon.,cr.ately fusifo,rm, tliick, xvith 3 varices. Spire high, acunii-

nately turreted, g,radate, about tlie sanae height as the aperture witli canal.

Pyotoconch unl<nowtk. XVhorls 6, slowly increasing, feebly ang-led in the

niiclclle with a sloping shoulcler. Varices thickened, rounclecl, more or less

frondose, sliglatly cliscontiauoLis, risiri,o.' at the angle of the sliLovilCler into a

semltubular short spine; betweetiL each two varices and at slightly lower

than the level of the spines are 3 large rounded tubsrcles. Spiral scuip-

tur"e consisting of numerous .cri"anular threads of irregular magoitudes ; they

are fasciculed in regular intervats ; there are 8 such fascicules on the bo ly-

whorl. The intersectlons of the varices ancl the spirals rise into fronds.

Aperture ovcate, round above, producecl beloxir into a lightly recurved,

obliqtie, rather short, nararow'ly opene61 canai. IIInner lip fairly tliicl<, spread-

ins., continuous below forniing the sharp left mar.crin of tiie canai; o:ter

lip rather tliin, faintly denticulate within. IIeig-ht, 43•sinm.; diameter,

22nini.; height of tlie aperture, i2•smin.; leng'th of tlie ca!iai, i2inm.

Type: Holotype, no. 64.

 • 0ccitr7'ence,-Dainiti.

    This species is closely alliecl to Cliibof'ez!s .gbencin>iati Ciy'ossE, a livin.cr

species of Southern Japan, but it differs in having' a less eievatecl spire

consisting- of niore angulate xKrhorls, and tlie suyface bein.cr finely .oratiular

all over.
    uaa7'e.rt7 bornz' ITI6pNNEs is very close to this speci6s in its g,,'eneral

aspect ; probably there exist some interestin.o.- relations betweeva these'forms.

But the Japanese species has the prominent spines at the angle.
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   Murex (Acupurpura) cf. djarianensis MARTiN.

 18gs. ]41tirex (s.str.) dl'antrnensi3' XÅ}'IApyrzN, Fossilien yon Iava, p. i24, pl. ig, f. 282-284.

                                              '
     0ccztfrenee,-Irf6nohasi. '
                                          '     Some nauch fractured atid fragmental specimens beay niany reseni-

 blances to jXtlARTitwT's species it3 the NTeogene rocks of Java. The

 naateriais are too imperfect to be identified exactly. The spire is coinpara-

 tively low and nearly equal to the. heig'ht of the aperture. The sculptuye

 conslsts of t!itree varices with short tubulqx spines and nunierous $piral

 iirae.
                          '                        '
     Some yecent species of AcpipzirPzira such as 11lfT. Xen2tzlsLPzbia LAtsiARcK,

 .fiVl. IernzicL2bzntz IJAbfAi<.ci<, 27f. ITosclieli' LiscHi<E, etc., have extraordinariiy

 elongated spines. These spines lnve been developed from the short spinose

 proccesses ofthe varices occurrin..o' at the points of crossio..cr of the vaiices

 wi'h spirals, founcl in the ancestral fornis of the later ]lvlloceRe and early

 IPIioeene a.(res. Bein.cr closeiy alliecl to nl. Ierne3Pi>i.q, /lf. rrderbeel?z' A4Ai<rptN in

 the P!iocene of Java and Timor, is considered by Dr. [lrEs"cfi'i'` as merely a

 short-spined variety of the former. It is more than a homotaxial variety,

 sit]ce the long"-spinecl fornis have been derived only very recently.

   Tritonalia dainitiensis n. sp. (Plate PrZ fi.as. x 8.)

     Shell inedliuna iti size, fusiform, Åíairly heavy, axially costate, spii`ally

 finely scuiptured. Spire elevatecl, gradate, nearly equal to the aperture in

 !iei,cr,,ht. III)rotoconcli unl<nown. xxfhorls slowly increasing, ang+LilateCl at

 the middle with a slightly concave, sloping shoulder, number of whoi'Is

 unl<nown. Axials consistiti.cr of roui]d subequal costae, 8 on the penulti-•

 mate, g on the body whorl, obso!ete on the shoulder, niore or less nodulous

 at the ang'!e, separated by wide excavated interspaces ; spirais consisting of

 numerous, c!oseiy set, unequal threads, finely imbricated iti crossing the

 incremental lines. Sutvire wel! mari<ed, but not deep, uneven. Base contract-

 ecl toward the canal. Aperture ovate, obtusely angled above, produced

 below into a inoderateiy long recurved canal. Outex lip unl<nown. Colum-

• ella subvertical, coiacave. Inner lip moclerately thicl<, extending a shoi"t di$"-

                             '                                                                  '                                '     :k pal. rXimor, voL g, p. 63. ' ' '
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 tance beyond the columella, with a wel!-definecl mai'gifi, and havin.o- a sniall

 transverse process close to the posterior ang'le oÅí the aperture. Umbiiical

 fissure narrow, but deep. F.xact height and breadth unl<nown, about

 4omni. in height and roughiy 22mm. in cliameter. Type: Iulololype, no.

 66,

     0ccemref•zce.----Dainiti.

     Tkis species is (lescribed upori a single much fr{acturec{ specimeB.

 The generic name is uncertain, but the species has many poiRts of

 resemblance to Trz'to7zali2i Poitlsom' Nu'rTALL, excepting' its more concave

 columella aRd more distinct spirals. None of the living ancl fossil species

of Japanese ifurici'alae is relatect to this forn3.

   Cyphonochilus arcuatus (HiNDs).

i866. T],ieleds areuatits, SowEiiBy, Thes. Concb., vol. 3, p. 32o, pl. 284., f. 3-s.

I874. Z]itvela3' arcucxtus, SowERBy', Conch. Icon., sp. Ie.

i88o. Z]i,Phits- arc2tatus, TRyoN, tytlan. Concl]., vol. 2, p. i36, pl. 3o, f. 2g3, 2g7.

I882. Zf,)bhib arcuatits, DuNi<ER, Index M'Ioll. )iv'Iar. Jap., p. g.

!g22. ?]eiibints' a2citattes, YoKoyA}IA, Fo3s. Up. rv(usashino, p. 76, pl. 3, f. 3.

     0ccze7rence.-I{6nohasi.

    Dilsl7'ibutzbn.-Ul)per Atlusasino. NTftcganuma Beds.

    .Z)z'"din.cr.-Western Japan. China. Cape of Good I-Iope.

    The protoconch is mammillary, sniooth and consisting of two lis.htly

tilted volutions; it is larg'er than the protoconch fi.,o,'urecl by SowERBy.

There are fiNTe varices alternatiiig xvlth five tubes, each of the tul)es js

bent bacl< and joined in one to the prececling varlx, ancl lool<s lil<e a varix

outside. Thus there are five duplicating varices. The number of varices,

however, seems to have been overestlniated in classification. Tjfit51iibzae

may con3prise only tsvo genera--TyPla3 and CyPlvanoclii'lets.

    'I['he only example under examination measures 7•2mm. iti height

wltli six whorls including the protoconch. It agrees very ivell with the

livin.cr form oÅí Jap,an.

                           Thaisidae

  Th•ais nakamurai n. sp. (Plafe VZ .IZgs.s, 6.)
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. Shell large, solid, ovate-fusiÅíorm, with a moderately elevated spire and

a wide aperture. Spire conoidal, .crradcxte, abozit two-tltirds the hei.crht of

the apexture. Protoconch unknown. Remaining whorls s, regttlarly

increasing, angulate at a little below the uniddle; the shouldey lightly

concave, steeply sioping; vertical below the angulation, almost flat or very

slfghtiy coiicave. SLitture superficia!. SctTlpture cotisisting of niany fasci-

culed spirai lirae, is on the penultimate, each fascicule conslsting of txNro

to three unequal cords separated by shEllox?v but distinct g"rooves, the

whole crossed by crispate incremental iines; the angle of the shoulder

nodulated, nodules g to io, first indistinct, .qrowing insensibly into a

transverse conical round-topped protuberance on the body-whorl. Body-

whorl large, slightly convex, base with 3 nodulous obscure spira1 ril)s;

the uppermost is the strongest. Aperture large, oval, a little chanReled

above, with a shoxt, lighely recurved, opeLi canal below. Outer lip fractured

ilt all specimens at hand. Columella vertical, slightly twisted below where

it ends in a lightly arcuating ridge. Iniier lip polished, spreading over

the concave parietal wail as a thicl< callus; fascioie boundecl by a strong

spiral ridge and deeply detached from the inner lip. EIeight, 4smm.;

cliameter, 3i mm. Type: I-Iolotype, no. 67, Dainiti.

    0cczsf'fe?ice.--Dainiti. II}I6nohasi.

    This species difi7ers from Tliaz3 litXeosfoma (DiLLwyN), a commonest

living species of Japan, in that it is much broqder, the spire is not so

turreted, the shoulder is lower and not so sharply nodulated. Some young

shells of Tlnti3 bronm' (l[)uNk'ER) resemble somewhat the present species,

but that species is easily distinguished from elie present species in havin.cr

a higher spire and strong quadrate protuberances. 'Irhe noclules of Tlutzle

liuuztlosa (REEvE) are round and not lil<e those of Zrli.gzb 7ialea7izz"raz:

  Rapana thomasiana CRossE.

i86i. 2i]aLPana tliovtas7ixna CRossE, Jotiv. de Conch., p. i76, p. 268, pl. g, io, f. i,2.

!86i. 1?aPana begoar var., I)uNKER, Moll. Jap•, p• q.•

I88i. 1?aPana beeoar var. 7'af)oneca, ])uNl<ER, Tndex Mell. )vl'kr. Jap., p. 42.

i88i. 2?ajz}ana besoar, BRAuNs, Geol. Env. [lrokio, p. si, pl. 2, f. 2.

I8gs. 2?apana be2oar var. thomasiana, ?ILsB}ly, Cat. Mar. Moll. Jap., p. 44.
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igo6. 2?aPana bettoar, !l]oi<uNAGA, Jour. Coll. Sci, Vniv, Tokyo, vol. 2i, avt, 2, p. s.

Ig22, 2?kePana thoiiuzsiana, )"iAKIyA"fA, Jour. CTeol. Soc. Tokyo, voi. 2g, Jap. p. 2oo.

ig22. .2?aPana besoar var. tlioi7msi'ana, YoKoyAtsfA, Foss. Vp. Mugaslaino, p. 66, pl. 3, L 6,

     0ccarrefzce.-Dainiti. Tenn6yama.

    Dibgribztlzbn.-Upper IMusasino.

    Lz'za'7z.cr.-Japan.

    This species differs from 1?aPa•na begoar in t!iat tlie sculPture is not

scaly, the aperture is recldisli aticl the sheil attains a larger size. The

apertrire of R. bezoar is white forining the contrast to tlie present species.

1?aPana flionzaszandi is widely distributed in the estuary waters of Japari,

                        Pyramidellidae

  Actaeopyramis eximia (I.IScf-i!<E).

I874. ]s•IIonoLPty.cr7na exivz/t-fvi Lrsci{KE, Jap. "'reer. Conch., vol. 3, p. sg, pl. 3, f. 4-6.

I88i. .ai-Iiono?>4f,.ovna Punctit2ela,ta, B?NA.vtw's, Geol. Env. Tokio, p. 3I.

i8gS. "P.a,ramidella r2dcteel9.wamits'7 exineiit, ]?ILsBRy, Cat. Mar. )vloll. Jap., p. 84..

                                                                /.ige6. "Pio,rctmide!,la exi'nzxiz, Toi<uNAGA, 3our. Coll. Sci. Univ. Tokyo, vol. 2i, art. 2, p. 23,

                                                                tt       pl, i, L 46.

Igo6. P.vramiUella rActaeoP.w'ami3'Y eximeit, DAm Lk BAR'vsci-r, Proc. U. S. Nat. Mas., vol.

       30, p. 327, pl. 23, f. I.

ig22. "P.vrt/emidella rActaeoPJiramik7 eximike, Yoi<oyA"fA, l?oss. Vp. Mtrsashino, p. g4, pl. 6.

       f. I;
Ig26. Pytamidella rktclaeojP),raznils1 eximike, Yol<oyA"fA, Jour. F`ac. Scl. Univ. Tol<yo, sec. 2,

       vol. I, p. 3tt5•

    0ccenrrence.-Dainiti.

    Dzklrlberlthn.-Upper Musasino of T61<y6 and Tiba-1<en.

    Lz'wz>i,gr.--T6ky6 Bay. I<amakura. 1tuToto Peninsula. Probably through-

out Central and Western Japan.

    This determination applies to a sh?gle young specinieR oÅí a very

small size, measuring 7•22 n3m. in heiglit ancl 2•78mni. iii diameter. In

general outline and in the details of sculpture the specimen differs littie from

iivin.cr species. The shell is elongate•-conic ancl polished. The protuconch

is sniall and entire!y immersed in the first whorl. The whorls are six,

rnoderateiy convex, shouldered at the summit and sculptured with spiral
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 sulcae. The iater whorls oÅí fairly large existing specimens become niore

flattlsh and have a distinct infra-sutural zone.

   Turbonilla yokoyamai n. sp. (Plale rZ .77g. if.)

     Sheil minute, slender, elongate-conic, glossy, with many ribs, a con-

stricted suture and a small abrupt top. Protoconch small, heterostrophic,

of 2 smooth, strongly convex, elevated whorls, the first soniewhat extend-

ing beyond the otidine of the spire. Spire very high, narrow ancl barely

conicft,1. Whorls excluding' tlie protoconch 7, flatly convex, of slow and

re.o-ular increase, slightly shouldered at the summit; pexiphery of the last

whorl well rounded; base produced, well rounded, niarl<ed by feeble

contintiations of tlie axials. Axial ribs flatly rounded, vertical and straight,

discontinuous, 26 on the last, 23 on the penLttiniate, intercostai spaces

much narrower than the ribs themseLves, marl<ed by fine regularly spaced

spiral sti'ications, the striations i3 on tlie penultimate whor!. Suture sub-

canaliculate. Aperture elongately ovate, angled above, slightly effuse below.

Outer lip fracturecl iR the specimen at hand. Columelia decidedly arcuate,

slender, twisted, 1)rovided with a oblique fold i,t lts insertfon, I+Ieight,

3•gmm.; cliameter, i•o2mm.; height of the aperture, roughiy o•8mn3.

Type: Holotype, no. 3s. ' ' '
    0ccztr7'ence.-Dainiti.

    This species belongs eviclently to the section Slnbtitrbonz'lla, having

the c!ose spiral striation on the spire ancl base, T. f5aciL>flca YoKoyAllTA a

fossii species of the Upper's rvfusasino, cliffers from the present species in

that the shell is narrower ancl that the ribs are curved, oblique ancl less

in number.
                 '
    T. sa.cramiizna Yoi<oyAMA of the Upper Musasino has niore fiattened

whorls with obliqtie i'ibs. T. monoc),cla A. .ADA"fs is a species rather

allied to T. sa.aamibuia and not like the present species.

  ['urb6nilla actopora DALL et BARTscH.

                                           '
igo5. Z7urbom71a rCltemnzZsiit1 actojbora ])ALL S-t BARTscrr, Proc. U. S. Nat. )'[us., vol. 3o,

       p• 338, pl. 2o, L 6.
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     0ccurrence,-Dainiti (very rare).

     Lz'Tz>i.cr.-Japan,

     The specinien herewith cleteriniRed is in a much fractui4ed condition,

aithough it retains some in]portant characters of the type species. The

protoconch is heilcoid in sliape comprlsing trwo smootli convex whoris and

is obliquely tiltecl, being one-third immersed in the ficrst of the subsequent

whor!s. The whorls are fla,ttish, very narrowly shouldered at the stunmit.

The axial rlbs, according to the original description, are "rather pooriy

developed, low, broad, rounded, obliqueiy slanting axial ribs of which

fourteen apear upon the second, sixteen upoi2 the fifth and tenth whorls "

and "on the penultimate these ribs are subobsolete." [I]he fossil is a

smafier specimen measuring about 6 by x•4mm. and holds 8 whorls
excepting the protoconch. T. (ClieinnzZaziz) le2gamtinana YoKoyAMA, a

species of the Upper Musasino aRd the existing sea of Central Japan, is

apparently very difficult to distinguish from the present species. The

heighr and clian3eter of the type of T. acloPora are 6•8mni. and i•snini.

respectively, while those of T. te.cra7z2tmana are 6•smm. and 2inm.

T. actoPo7'a possesses a less number ot' axials.

  Turbonilla sp.

    Shell thin, elon,o.'ate-conic, ribbed, with de- ep suture. Spire 1]igh, narrow

and conical. Protoconch rather large, of 3 smooth convex sinistral whorls

forming a decidedly elevated spire, the axis of which ls at right ang"le to

that of the succeeding' whorls, Whorls 7, egcludin.cr the protoconch, of

re.Qrtiar increase, flattened in the middie, rounded toxvard the suminit and

the suture. Sutrire very Cleep and impresseCl. Sculpture consisti'ng of

narrow strong axiai ribs, the lnterspaces about twice as wide as the ribs,

excavatecl, naarl<ed by iiiicroscopic, irreg'ularly closely-spaced spiral striations;

the ribs i8 in number ok the 1)enultimate. Body-whorl fractured. Heig'ht

abotret 4mm.; dianieter aboiit imm. '
     0cc2tirence-Daioiti.

    Only one imperfect specimen of tkis deiicate shell has come under

exanaination. Its characters are very distinctive; so that better materials
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wiil probably warrant g'iving it a new specific name.

  edostomia sublimpida "lbi<oyAAfA.

ig2o. Odostom?it subliiitjb?'da "SL'oKoyA"iA, Foss. Miura I'enin., p. 82, pl. S, f. !3.

Ig22. 0dostonittz subli`nipg'da Y'oKoyAMA, ]!oss, Up. Mtisasliino, p. g5.

    Shell minute, ovately conic, opa- que, fexv-whorled. Spire conic, narrow,

about J"/s the height of shell; outline alniost straig'ht, Protoconch hetero-•

strophic, tiltted, deep!y imniersed in the first of the post-enibryonal whorls.

NVhorls s, re{)'ularly iltcreasing, broad but not hig'h, fidtly convex, very

narrowiy shouldered at the summlt, slightly constricted at the suture; the

last lon.qisli ; periphery convex ; base moderately rotmcled, narrowly umbilica-

ted. Sculpture none; increnaentallines obscure. Suttire deeply impressed.

Aperture oblique, ovai, posterior angle not acute, effuseCl at tihe base in

adult. Outer lip thin, archecl. Columella stt-ongly curved, s!ender, provideci

with a sharp cleep--seated transverse fold near to its insertion ; inney lip thin

coverin.cr the parietal wall. I+Ieight, 2•oi mm. ; diameter, o,g6mm. I-Ieight,

3•37mm.; diaineter, i•s8mm.

    0cc2wv'ence.-Dcainiti. I-I6nohasi.

    Dibtinbzttzb7z•.-ZN'aganunia IBeds. A,iiyata Beds (Upper AIIusasino).

Upper iT)vl'usasino of T6ky6 and [L"iba--1<en.

    This species cliffers froni 0. Ii'm,Xz2?ra Dtxr.L ancl BAR'rscH in the sutru'e

bein.cr deeper, and tlie whorls being' more convex. Tlie body-whorl of 0•

libnPzlala is more distinctly stibalt.crulate at the periphery and is a little hi.crher

than the half of the entire height.

  Odostomia totomiensis R. sp. (Rlafu F-l, .iflg. 24.)

    Shell smal!, ovate, almost smooth, faituly shining', opaque, perforate,

subscalar, few--whorled. Spire conical, broad, nearly equal to the height

of the aperture; outiines •convex. IProtoconch of 3 convex whorlg, hetero-

strophic, heiicoid, tilted, about one-third immersed in tlie fust of the

succeeding whorls. XVhorls excluclin.cr the protoconch 4, rather rapidly

increasing in breaclth, weU rotmded, narrowly subtabulately shouldered at the

summit; t.he last large, about 3/4 the heigltt of the whoie shell, periphery

and base well rounded, narrowly and deeply umbilicate. Sculptture
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consisting of an infrasutural line and vertical lrreganlarly spaced incremental

lines. Stiture deep, impressed. Aperture sgbvertical, pyrjfroni, anglecl

above, rounded below. Outer lip somewhat thicl<ened, sliglitly patulous

below, straightish above. Columella oblique, arcuate, with an oblique, slighr

fold above, reeriforcecl below, Inner lip but slightly expandecl, fortning a

thin layer on the parietal wall. I-Ieight, -oiignani.; dianieter, i•i2inn3,

Type: I-Iolotype, No• 37•

     0cczm7'ence.---Dainiti (very rare).

  Odostomia hilgendorfi CLEssitsT.

igoo. Odostomia h77.o'endof;7ff CLEssrN, Syst, Concli. Cab. IMart. Clierpn,, vol. T, pt. 28, p. ug,

        pl. 28, f• 5•

igo6. 0tlostomiit in7.crendoijE, DALL L9t BAR2"sc}r, ll'roc. U. S. Nat. Mus., vol. 3o, p. 364, pl.

        24, f• 5• '     0ccerrrence.----I-I6nohasi (rare).

    Lz'thbi.cr.-Iilal<odate (CLEssiN), Awazi (I<ui<oDA).

    A speciinen with five post-embryonal,whorls, 3•74mm. in height and

i•ssmm. in diaineter, is before me. [I]he .g.hell is regulariy eiongate conic

xvith a spire twice as higk as tlie aperture. [Mie protoconch is missirig'.

The whorls are almost flat, abruptly consh`ictecl in front at the suture. The

periphery is clistinctly anglecl, tlie summit of the succeeding whorls falls a

little anterior to the peripkery and mal<es the above mentioned constricted

appearance at the stAure. The base is lig'htly convex ancl very narrowly

umbilicate, The outer lip is thin, archecl, very obscurely spirally li,rate

within and effuse below at the base. The coiumella is provided with a

2'ather strong laniellar plait. Callus deposit upon tlie pai'ietal ib" moclerately

distinct. Tlie inner lip is free ancl vertical anteriorly.

    This species is readily distingLiished by its sharply angulate periphery.

  Odostomia unica n. sp. (Plale Vl, .iZg. io.)

    Sheli small, elongate-conic, naore or less poiished, slig'htly scaiar, iinper-

forate. Spire conical, elevated, about twice the height of apercture. I)ro•-

toconch heterostJi'ophic, helicoid, of 2 whorls, smootli, convex, umbilicate,

obliquely immersecl in tlae first of the succeeding whorls. XVhorls s, re.qiilarly
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 increasing, broad but not high, tabulately shouldered at the summit, feebly

 constricted at the bot.tom, and above the.constriction is faintiy convex and

 then fiat-sided. Sculpture none, but a very fine spiral line appears abo've

 and close to the suture, not continuecl to the periphery of the last whorl;

 incremental iines superfine, vertical. Bocly-whorl moclerately convex, base

roundec?. Aperture oblique, ovai, narrowly anguiateiy rounded above,

 effuse helow. Outer lip thin. Columella stron.cr, revolute, reflected, curvecl,

provided with a deep oblique folcl at its insertion. Inner lip very

thin. I-Ieight, 3•2sn3m.; diameter, i•33inm. Type: I'-Ioloty' pe, no. 3g,
Dainiti.

     0cci•tT•i'ence.-Dainiti. I-I6nohasi.

     This species is reiated to 0. she)7zosen.szb YoKoyAMA in itS genescal

outline, but it differs Åírom that specles iR that the whorls are convex and

not so angulate at the periphery.

  Odostomia perforata n. sp. (Plate l7/l, 71.tscr• 2s•)

    Shell minute, elongately oval, thin, shining, hyaline, perforate, wi`{ih

anglecl body-whorl. Spire elevated conic, about it3• times the heig-ht oÅí the•

aperture; outline almost straig-ht. Protoconch heterostrophic, globular, of

2 snaooth whorls, haif jniniersed in tlie first of tlie succeeding whorls and

having their axis at right angles to theni, nucleus lateral. Whorl excludinbcr

the protoconch 4, regularly increasing, very high between the sutures,

cylindrical, moclerately rounded, feebly constricted at the suture, narrowly

subtabulately shouiclered at the summit; tlie !ast moclerately infiated, marl<ed

by a low distinct cord at the periphery rendering it clecidec]ly angu!ated;

base moderately convex. The sunamit of the succeecling whorls falis a

fittie anterior to ,the cord at the periphery. Suture subcanaliculate.

Scuipture none, but fine subvertical and somewhat fiexuous incyenaental

llnes. Aperture suboblique, ovate, acutely angled above .incl effused below.

Outer lip sharp and thin. Coluinella fairly stron.cr, subvertical, arched, with

a stron.cr transverse plait, soniewhat anterior to its insertioR; parietai wall

covered with a callas, Umbilicus rather wicle and deep, partiy covered

by the revolute columella. I-Ieig'ht, 2•2gn]m.; diameter, o•ggmm• TyPe:

Iii[olotype, no. 38, '
                                                       '
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    0ccztrrence.-Dainiti (rare).

    [Lhis species belongs to the section Afikoslomz'a oÅí CossMANN having
                              t
a clecidecl umbilicus, It is aclso related to the section Cp'clodontoslomilv of

SAcco in its spiral corcl on the periphery.

  Odostomia desimana DArm 6t IBARTscrr,

Ige6. 0dostomia ck/,simana DALL LR[ BARTsc}T, Pvoc. U. S. )Tat. ]iVIux., vo]. 3o, p. 362, pl.

        25, f. 3, pl. 26, f. 2.

    0cczsf'7'e7zce.-H6nohasi.

    Li'zJi>z.cr.-NTorth l<ytisyti. Awazi.

    The specimeR before me measures 4.ggniin. in height and 2doonim.

in dianieter. It holds seven post--embryonai whorls, in the apex of whick

the protoconch is almost entirely immersed. The outline of the spire is

somewhat convex, The last whorl is roundly angulft.tecl at the periphery.

The surface is very obscurely spirally striated. rllrhe summit of the

$ucceecling whorls falls soinewhat anterior to the periphery of the preceding

ones; this gives a slight constriction at tlie suture.

    It was only after sonie hesitation that I iclentified the fossil specimen

herex?vith clescribed witli IDvixri<E?N's 0. Iacle;z whose specific name hacl

been preoccupiecl by two otiier species ancl x?Lras subsequently replaceC{

with a new name tlesz>izana by Dr. DALL and Dr. BARTscH, because the

living exampie of that species from Awazi exhibits somewhat different

Åíeatures. The general contour, however, a.crrees well with that of the

flgures of the type s} e'imens. The columella of the fossil is inore oblique

and excavate. The specimen from Awazi is inore clist'inctly ang'ulate at

the perlphery.

  Odostomia sp. (Plale 7Z fi.oJ. g•)

    Shell nil'nute, ovately conic, thicl<, semFumbilicate. Spire conical,

about twice as high as the aperture. IProtoconch heterostropliic, of 2

snaootli convex whorls, tiltec3 at right cangles to the axis of the spire, halÅí

immersed in the first of the succeeding whorls, [E'ost-embryonal whorls 3,

fiatiy convex, the last anglecl at the periphery, regularly increasing; base

slightly roiindecl, narrow]y umbiiicate. Suture deep, subcanaliculate, niar-
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gined below. Sculpture none; increinental iincs fine, vertical. Aperture

oval, posterior aitgle moderately acute. Outer iip thicl<, fracturecl below

in the specimen, Coluniella excavated, with a very distinct lamellar plait

at the middle; parietal wail covered by a moderately thicl< callus. I-Iei.crht,

i.62mm.; diameter, o•88mn?.

    0ccarre7zce.-Dainiti.

    This minute shell which is the only exaniple ln the coiiection is so

mucli fracturecl at the aperture that its specific determination falls in doubt,

Probably it is an immature shel! of some larger Odostevm'a. 0. hi'lgewalo7y7

resen3bles t!ie presetit shell in its general characters; but the protoconch

is not so deeply immersed.

                       Strombiformidae

  Melanella sp.

    0ccz-tr•7'ence.-Itl6Rohasi.

    The single specimen.of a Mela7iella r =Eztin7zaY is much fractured at

the apex and the aperture. It holcls seven fiat whorls ilt the heig"ht of

about 3n3m. Tl}ey are very sliglitly coiastricted at the indistinct suture.

The periphery is rounded ancl the base is convex. This very imperfect

specimen shows a ciose. relation with Eitlzima r.Z]eibslraca? sa.cra7nzixna

'Sl'oi<oyAMA, a fossii species of the NTaganuma l3eds. But exact specific

determination is impossible wlth such ai} imperfect sample.

  Niso obtusocarinata n. sp. (Plale Vl, .77g. i3.)

    Shell smali, turriculate, acun3inate, sniooth, solichnany-whor!ed. Spire

narrow!y conical, three-times the keight of the aperture, outline strai.crht.

I)rotoconch niissing. Whorls 8, reg'ularly increasing, broad but not

hi.crh, flatly convex, sli.crhtiy more rounded below, obtusely angL"ate at the

periphery; the summit of the succeeCling- whorl's Åíalls very much anterior

to the angulated periphery and .crives to the whorls a decided constriction

at tlie suture. Suture impressed. Sculptrivenone. Base well roundled.

Vmbilicus rather sinall. Outer !ip of the aperture thin and siiarp. Colunaeiia

strongly arcuate; innet lip thick, spreading a short way upon the parietal
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wall, its marglR free. Height, 6•2mm.; clianieter, 2Lsmni. Type: I-Iolotype,

110. 229.

     0ccispt7'ef2ce.-H6nsohasi.

    In general eontour i, ncl appeara. nce this species is like Al. z'txler7'ziplzts

SowEpyBy, ca species iiving in Central Anaerica. It is chiefly distig'uished

Åírom the latter by its more or lessi convex and subcarinate whorls. N.

brzt7i7•zea SowERBy which is 1<nown living in the Japaiiese waters, differs in

having a much more convex whorl,

                          '
         ' • Architectonicidae
  Heliacus angularis n. sp. (Plale Vl, fgs. 22, .p.3.)

    Shell small, depressed, axially and spirally sculptured, thicl<, sharply

angled at the periphery. Spire iow, depz`essed conical, a little lower than

the hei..cr,ht of tthe apeerin/ire; apex obtuse; outline lightly convex. Protoconch

loosely coiled, smooth, narrow, tube-lil<e, witli ic sharply pointed tip, of iJS-

volutions. 'Whorls 4, rapidly increaLsing- in cliameter, straightisk; the last

has an acutely an.crled periphery with a strong carina upon it; base conve'x.

Suture distinct, not much impressed. Sculpture consisting of unequal spiral

threads, crossed by very fine, irregularly spaced radial grooves; the threads

g on the penultiinate; the uppermost" subsutural and the widest of all,

fiat-topped; tlie iowest bein.cr supra-sutural, more elevated than the others

and haviiig a round granulate top; base with 4 threacls, aiternated by filter

threads at its poster2or half; the anterior half providecl with 3 spiral fitie

grooves. Unibilicus mar.crined by a stout ancl crenulate cord, rather narrow,

about one-flfth oÅí the diameter of the base, deep, perspective. Aperture

subcircuiar. IDitameter, 6iimni.; kei.o'ht, 3i3mm. Type: I'I.olotype, no.

3I2.

     0dcurrence.-Teiin6yama. '
    This species is very rare and there is a sin.rr.le type- speciinen which,

however, exhibits the unlque characters. It is clistinguished from 2Ll. ei2o-

sliimeTesi3 MELvii,L(=Tori'7zz?i tlense.crra7zos,a IPiLsBpNy), a livin.o' forni of

Western Japan, by its sharp peripheral angle. No slmilar species has

hitherto been clescribed cas belonging to the genus .[-]Jreli'ac2is. Mr. I<urxoDA
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shoxved me another new species of the genus living in Southern Japan,

having' an angular perlphery and an opercultm3. The protoconch of Zfl elitrczis

differs from that of AfckiZeclo7izica in being narrower cind ioosely coiied.

                        Retusidae n. n,

                        ( =Tornatinidae)

  Retusa gordoni n. sp. (Plale VZ .fig. f4.)

    Shell sniali, ovately cylindrical; spire raised, coniea1, scalar, averagely

oRe-fifth the height ef the aperture. IProtoconch depressed globular, tilted

at an angle somewhat less than goO, half immersed in the first post•-eRnbryonal

whorl, turned inwards. Whorls 4, narrowly terraced at the top, eonvex

below the round angle of the terrace ; the last cylindricai, slightly broader

below, rotmded at the base. Suture deeply impressed, but not canaliculate.

Aperture flexuous, tipper half narrow, lower half wide, with a round and

slightly effusecl base. Outer lip thicl<, archecl forward ic nd contracteci in

the middle, moclerately retracted above. Coiumella vertical, straight, stout,

broad and fiatt]ened, formin.o' an obtuse angle with the coRvex parietal wall,

wlt!iout folcl. In!ier lip thicl<ened aitd continuous xeqrith tlite outer !ip above,

narrowly spreading over the parietai wall as a distinct glaze, refiectect over

the coluinella, behind xvhich it forms a small umbilical chinl<. I-Ielght,

3mm.; dian3eter, i•smm. Type: Cotype, no. 266.

    0ccztrre7•ice.-I-I6nohasi.

    According to Mr. T. IREDALE,* the itame Tonzalz>ia can not be retained

as distinct from 1?elztsa whose type is B?tlla oblztsa MoN'rAGuE. Otily the

species with retused tops, axial sculptures ancl con$picuous coluniella folcls

have beeR tal<en cas the typical .Z?elusa thus far.

    The present species is very close to :PsLsBRy's Tor•natlfia• z'7zsz[gm's

from Hirado, but it clifirers from that species in being more oval, niore

solid aRd in having a straight vertical columella ancl an urnbi]ical chinl<.

1.?edetsa .aloJrosa YArstAKAwA cliffers in that tl]e wliorls are round, the

aperture is as long crts tiie last whorl ancl the apex is mucronate,

    * Proc, 1 alac. Soc., vol. ir, igi5, p• 300,
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  Retusa globosa YAMAKAwA•

igu. 1?etttsa .o'lobosa YA}fAKAwA, Jour. GeolL Soc. Tokyo, vol. i8, p. 48, pl. io, f. r4-i6.

Ig22. 1?elusa .crlobosa, Yol<oyAMA, Foss. Up. A,ftisashino, p. 2s, pl. I, f. 6.

                                               '                                              ttttt    • 0ccptrrence.-K6nohasi.

    Dikinlbztlibn.-Upper Musasino of T61<y6 and Tiba-l<en.

    Many specimens obtainecl from I-I6nohasi differ litt!e from 'lrl AMAi<AwA's

species. The sl]ell is snaall, ovately cylindrical, thick, smooth and truncated

at the top with projecting nucleus. The spire is more clepressed than in

the type ancl is aimost flat, the protoconch otily rising above the last whorl,

The protoconch is papillary, with its axis perpeclicular to that of the spire.

The whorls are fla'tly convex, separated by a canaliculate sLiture. 'J]he

characters of the aperture are the sanie as those describecl by YA"ftg<AwA.

The outer lip is not so thicl< as in .l?el2tsa .cro7'donl and neither so much

arched forward nor retrcxctecl at the top. The columella is vertical, but not

so broad and flattened as in ' R. ..cro7'dmgi; There is no unabilical chinl<.

One of the speciinens ineasures 2•i iinni. in height and i.23nim. in diameter.

It has three whor{s and is clecic{edly immature.

  Retusa (Co!eophysis) minima YAMAI<AwA.

Igrl. 1?etusa mini'ma YAAtAl<AwA, Jotir. Geol. Soc. Tol<yo, voL i8, p. 47, pl. II, f. 2I-24.

ig2o. 2?etttsa mrnima, "Sroi<oyA"fA, Fos's. )v(lura I)enl,n., p. 26, pl. i, f. i.

Ig22. 1?ettzasa vni'nz>]ia, YoKoyA.IIA, Y'oss. Vp. ])tlusashino, p. 2s.

    Shell minute, thin and fragile, cylinclrical, rimate, retuse. Spire deeply

sunl<en, concave; protoconch inimersed. XVhorls 4, rouncl; the last envelop.-

in.cr all tlie others, xvith a narro"r rotmcl periphery, sli..ohtly constrictecl in

tke rnicldle ancl bro.idest below the constrict'ion, bitmtly rottnded at the hase.

Suture cleep. Sculpture none, incremental lines exceeclingly fine, distinct

posteriorly. Aperture of the full length of the shell, linear, prominetly

prodllcecl posteriorly, narrow above, dilated in Åíront. Outer'lip thin and

sharp, rising straight' from the crown, with an inclination towards the axis,

narrowly roundeai abeve, straight, very slightly contracted in the micldle,

rouRded and patulous below; edge iightly curved• Colunaella short, obllque,

straight, wlth a strong fold, which ls invisib!e, being shelterecl behincl a
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 twisted colume]ia• Umbilicus narrow, slit-like• I{eight, 3omm.; diameter,

 ! •s miii. (Type).

     0dcurg'e7zce.-Dainiti (rare).

     The inamature si)ells are more convex than the adult. The !argest

 specimen from Dainiti 2•iimm. high ancl i•osmm. broad, has a shel!

 flattefied in tlie n]iddle. YAllfAKAwA's figure of an axial section (fig; 23)

 shows that the adult shell with a slight median cotitraction has been

 developed evidently from a more ventricose young. The coluniella fold is

 distinctly iliustrated in the sanae figure, altkough he describes it as obtuse•

 The very highly raised aperttu`e js the most characteristic feature of this

 species.

   Volvulella acuminata tekunagai n. n.
                                                            ''

 Igo6. qlilichna ac?tta Tol<uNAGA, 3our. Coll. Sc{. Vn{v. Tokyo, vol. 2I, art. 2, p. 32 pl. 2,

        f. I3•
 Igll. TITolvula acuta, YAas(Al<AwA, Jour. Geol. Soc. Tokyo, vol. I8, p. 4g, pl. H, f. 30-32•

 Ig2o. Zolvula acum/nata, Yol<oyAMA, I-'oss. A•I'tura I?enin., p. 26, pl. I, f. 2.

     Shell elon.crcxte, subcylindrical, centrally highly ventricose, with a sharpiy

oÅí ointed apex and iiarrowly rounded base, poiished, rimate, smooth in the

middle, spirally sti'iatecl oiiL the terminai portioris. XIVILorls cotkvolute, on!y

the last visible, which is produced to a sharp point above. Sculpture

consisting of 7 to ro subequal, distant striae on the base and a few similar

striae on the narrowed portion a littie below the sunimit. Aperture as lon.cr

as the shell, iinear, very narrow above, sharpiy pointed at the apex, widenetl

and rounded below. Outer Jip slightly arcuate, sharp, extending above to

the apex, sli.crhtly effuse at the base. Itmer lip wlth free margiti, extenclin.cr

over the last whorl at the summit, Coluinella skort, obl'Lque, provideil with

a feeble fold. Umbilicus narrow, slit-M<e.

     0ccztrfte7zce.-Dainiti. I-I6Liohasi.

     Di31n'bztlion.-Upper IMusasino of M]iura aricl To"1<y6.

     The specirnens uncler examitiation have the same g"eneral characters as

the typical European species except for tlie coluinella folcl being' not so

distinctly developecl. SrA"fAKAwA has ol)served the fossil of the Upper

])"iusasino to be more oval than V. aczi7mz>iala (BpNuGiERE)• IProf• YoKoyAMtx
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mentions in his paper that liis ex. amples of the Upper liN([usasino stand

intermediate between the typical Z71 czcanmzheala aRd its vaxTlety brevile, as

fi.q'tu-ed by TRyoN in his Manual, and that it is very doubtfui wliether J7I.

oxylala Busi{ Åírom the coast of North America is really different from

the IEuropean JLr. aczvnez>iana. According to Mr. MELviLL, l71 acz•dnez•iiala

lives in the Perslan Guif ; he says " .....,species, which I cannot separate

from the British and Mediterranean J71. aczimi>iala BRuG•, which, under

various Raines, seems ubiquitous tlii'oughot# the Northerti I-Ieniisphere, both

oÅí the O!d and New World."

    As has already been stated, the present fossil form does not agree

perfectly with the species, so the nanie of Dr. To!<uNAGA may be retaiRed as

a subspecific name. But it is preoccupied by a species of the West Indies.

                          Ringiculidae

  Ringicula musashinoensis Yoi<oyAMA.

i88!. 2?i)i.o'zbula arctata, BRAvty's, Geol. Env. Tol<io, p. 3o.

igo6. I"'i)i.o'ib2tla av'ctata, ToKuNAGA, Jour. Coll. Sci. Uniy. Tokyo, vol. 2I, art. 2, p. 32, pl.

       2, f. II.

Ig2o. Ringe'c2tla m2rs(xshi)zoensiS Yol<oyA}fA, Foss. Miura Penin., p. 3o, pl. i, f. 3, 8.

Ig22, 1?ins'iicen'a musaslit'neeftsis "Yol<oyA"fA, Foss. Up. )ivd[usashino, p. 3o, pl. r, f. I6, l7.

    0ccurre?zce.-Dainiti (very rare).

    Dilslnbztlz'on.-Uppeer MusasiRo.

    Liimbig.-Sagami Bay.

    Only one speciinen is before nae,

  Ringicula oehlertiae pacifica n. subsp. (Plale Vf, vZg. f2.)

    0cczarence.-H6nohesi, Tenn6yama.

    The subspecific characters are : tlie shell is broader in proportlon, with

a less acuniinate spire; the aperture is wider, with the broad posterior

channel; the spiral grooves are many, co"nting seven or more on the

penultimate whorl. In general, the peristome of the subspecies is niuch

more tliicl<ened than that of the species.
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          '     '                                                                '                                          '                         Scaphandridae
                                                                '
  Cylichnella (Builinella) totomiensis n. sp. (/'lale l)'/Z .i2igs. fs vg)

    Shell ovate to subcylindrical, subtruncatecl or Barrowiy rounded at the

top, and broadly rouhded at the base, more contracted above than below,

rather thick, smooth. Spire stmken, top with a naryow deep axial

perforation, througli wl}ich often a part of the spire-whorls can be seen,

paytly rgofed by the itiner lip. Whorls when young more oval, tlien

becoming subcylindrical, sonGetimes conically ovoid ln the adult, the last

forming the hei.crht of the shell. Aperttu'e as high as the shell, narrow

above, wicleRed ancl slightly effused below• Cuter !ip regulcarly arcuate,

simple, slightiy advancing iR th6 niiddle, thick, :risiog above the top aRcl

inclinecl inwards, Coluniella subvertical, thickenecl, with a strong fold -whicli

often appears broad bue indistinct on the vislble portioti. 'snner lip narrow,

spreading over the parietal walt as a thin g'laze, thicl< ancl reflected over

the columella, pftrtly or entirely covering the Rarrow umbilical chinl<,

continuous above xvith the outer lip and hanging over the apical perforation.

                . IIeight                                      Diameter

                 4•49 111113. 2•47 nlM. •
                 3•26 i•97
       - 3•74                                     2.02
Type: Cotype, no. 26g.

    0ccurre?ece.-H6nohasi. .
    This species is very variable.                                The crowti naay be truncated with a

rising oLitey lip and a wider apical p:-rforat'ion, or it is a. narrow top

with a narrow perÅíoration and a depressed top of the aperture. Often the

columella is much thickened; less often it is very slender. Some individuals

are distinctly rimate, while some others are decidedly imperforcftte. In one

exanip!e, the last xvhorl is ovately conical, the upper sutface being fiattened

atid contractec3. Inmiattire shells are alwasrs niore ovate with their

maximum diameter at the middle of the xvhorl. In the adult, tlie wliorls

                                         'are widest near the base.

    Many species of Cp!litlma living in the Japanese waters were described
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11ustration. The present species

 and smooth shell at least.

differs frOlll thena

                EXPLANATION

                            IPLATE

 Fig.
 1. Gl.;;cimen's totomiensi's n. sp. ... ... ...

 2. Same specimen as fig. I. ... ... ... ...

 3. Gl.rci'fnerv's toto7iiiensi3 n. sp. ... ... ...

 4. Same specimen as fig. 3• .•• ,•• ..• .••

 s. Gl.vcimeris nafeafnf.trai' n. sp. ... ... ...

 6. Same specimen as fig. S. ••. .•• ••. •••

 7. Glvcimeris rotuncla (DuNKER).., ... ...

 8. AciZa mi'nula n. sp. Å~4 .•, ••• ,•• .••

 g. Acila min2eta n. sp. Å~4 •., ..• .., .•.

                           PL .x'rE

 I;ig.

 I. Crassatellites .va.cr2train. sp. .•. ... ...

 2. Same specimen as fig. I. ... ... ... ...

 3. Crassatellit' es .lta.optrai n, sp. Paratype ...

 4. Same specfmen as fig. 3. ... .•• .., ,`•

 s. LePten mPPonicum n. sp. Å~4,.• ... .,•

 6. LePton niPPom'cum ii, sp• Å~4••. ,•• •••

 7. 2?ocrie.forlia .;,oko.1,amaz' n. sp. Å~4 ..• •••

 8. 7enus s,oko.vaijuri n. sp. ••• ..• ,.. .••

 g. 17dracoma lotDmiensis n. sp.... ..• ... ..•

le. Tellt'na kurodain. sp. Å~4••• •++ .•i •••

u, 7lellina kurodai n. sp. Xg,.. .•• .•• ,+•

l2. Tellina kurodai n. sp. Å~4`•. ••• .•• •••

I3. Tellina k2tretlai' n. sp. Å~4••• .•• ,•• .••

r4. Donax teiiesiuensis I'ILsBRy Å~4. ..• .•,
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Molluscan Faztna of tlie Lo'cwer 'Paf't of'llie

Is. Prenert'eardia Panda. (YoKoyAhfA) .., ... ... ...

16. Same specimen as fi.a... !S. ,., ,.. .., "• ". ".

i7. SilDlionodentallu7iv 7ii;PLPon?'cu7ii n. sp. Å~4 ••• ••,

l8. Siphonodentali7tm ni:1>Ponilriem n. sp` Å~4 .•, t••

!g. SiPhonode'ntalium m:1))bonicis7n n, sp. Å~4 .•, ..•

        '                              PLAT.E III.

 Fig.- • • !. .Polt>tiices sag'amiensis 1'ILsBRY.•• ••, ..•• .•• ••i

 2. Same spaclmen as fig. r. .•• ••• v• -•• ••• •••

 3. 21•fonilea cin.oulata n. sp. Å~2 .•. .•• ..• ... ...

 4. .Kune specimen .as fig. 3 .•• ••• ••• ••• ••• ••,

 s. Lacitna intermecbke n. sp. XI2.•, .•, .., ... ...

 6. Cingula <Setia] siebang?tlata n. sp. XIo .., ...

 7. 27iiara totomi'ensis n. sp. ..• ••• ,•, ••. .d, .••

 8. Bittiisnp kurodoi n. sp• Å~4 •.• ••• ••. •`• .••

 g. TttrrtXella totomfensis n. sp. ... .•• .•• .•, ...

ia. Uromitra nakam2sraz' n. sp. Å~2 ••• ••• ••• ••,

u. BiTtitsne crosio n. sp. XIo..• ••t ..• ..• ... ..•

i2. Lw7'a fnisultoni'ca n. sp. ... ••• .•• ••• .•• •..

I3. .Flame specimen as fig. i2. ". ," ... m ." ".

I4. 01iva mttstelz'na LAMARcK XI•S ••• ••• ••• ..•

IS. Same specimeR as fig. I4 -• •" -• ••• •- -•
I6. G.7n'ncitm (BiPlex) Perca Priisca n. subsp. ... ...

i7. Fitlg'oran'a <Pse?haea> totonziensi:s n, sp. ... ...

i8. Same specimen as fig. I7 ". -•• ••• .•• ••• •••

                              PLATE IV.

 Fig. . .. I. qf,Pn.aeok'na soli?ia•n. sp. Å~4 ••• ••• ••, ••` •••

 2. 11farig7)zella (qrstiscus) toka?ensts n. sp Å~4... ...

 3. thncellaxia l>nlstina (YeKoyAas[A) ... ... ... ...

 4. Samespecimen as fi.cr.3 "• ••• ••• ••• ••• ••ny

 s. Clavalula kaL'egawe2rsiS'n. sp. Å~4i•• ••• -•i •••

 6. 7lerebra b7frons ugaliens?'s n. subsp. Å~2-.. ... ...

 7. Samespecimen as fig.6 ... ... ,.. .•. ••t ..•

 8. Tritseonastonta ktsrodai' n. sp. Å~2 ••• ••• +•• •••

 g. Terebrtz abdita n. sp. ". ... •.. .., ... -. ...

io. Terebra .;toMo.yaiiiai n. sp. xl•6 ••• .•• ••• .••

ll. Terebra avvabi'IXs n. sp. Å~2 •i. .•• •-• ••• ••,
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                       .Jm6' i)"IAKiyAMA :-

Same specimen as fig..ll .., ,.. ... ... ... ... ... ...

Terebm eoa n. sp. Å~2... ... ... ,.. ". ,.. ... ". H,

 Clavatttla Patrttelis dainiclu'ensis (YoKoyAtsIA) Å~ 2 .., ...

Same specimen as fig. I4 ". .•• "t ••• ,.- ... ,.. ,••

 Contts sieboltlZanus n. sp. ,.. ... ... ... ... ... .., ...

Same specimen as fig. I6 ..i .., ... ... .,. .., ... ...

Turri's itgaliensis n. sp .•, .., .., ... ,.. ... .•, ..

7itrris L,tsroaai n. sp. Å~2.J' .., .., ... ... ... ... ..,

thme specimen as fig. I9 ... ,.. .•• ". ". ,.. ... ".

Astlienotoifux .1,oko.7aniai' n, sp. Å~2... ... ... ... ... ...

Slme specimen as fig. 2I ... ... ... ... ". ... ,.. ...

Astltenotoina subdifficilzts' n. sp. Å~2..• ... ... ... ... ...

Same specimen as fig. 23 ". .- ". ." m "i ", -

                          PLATE V.

'

lngui'sitor eoa n. sp. Å~2 ... .., ... ... ... ... ,.. ...

Ineui'sitor eoa n. sp. Å~2 ... ... ... ... ... ... .;. ...

Clawatula ltt'inea n. sp. Å~4 .•. ••• ••• ••. ,•. ••• •••

Etrevur saXgoensis n. sp. Å~5 .•, ••i ,-. t•• ••. .•. •••

Cymatos.rrinx Prae.crrcrcilils n. sp. Å~5. ••• .•, ••• ••• ,••

Cl,tltarella totomienst's n. sp. Å~4 .•, .•, ••• .i• .•• •ny,

                               iLora crosio n. sp. Å~2.., ••• .•. ••• ••• ..• ••• .•• ...

t7facteola (lfurtsi'ella) u.o'alt' ltobasi'ensls n. sub3p. Xs-•. ••t

11facteola (lfurtgiella) usult' n• sp. Xs••• ••• ••• ••• .•.

C7,tltarelllrx lotomt'ensis tach.f,mor?blta n. subs,p. Å~4 ... ...

Silehonal2'a dainitiensis n. sp. •.` •••'••• ••- ••• ••, •••

                       tt
Cytltarella hifadeensis n. sp. Å~4 ••• ••• .•• .•t .•• •••

Man.op'lia kurodai n. sp. Å~4 ... .•. ••• i•• .., .•• •••

-utfra .7,oko.7ai2zai n. sp. XIo ••i ••+ ••• ••• ••• ••• •••

Stn' .o' atella tlaini7iensis n. sp. XI.5••• ... ••• ••• •,• .••

Same specimen as fig. I5•". m "• - ". - .- -,
Nassari'us (Hi'nia> caenatus do?'nitiensis n. subsp• Xi-s .••

Same specimen as fig. I7 ••• ••• .i, .•• .•t ••. .•. ,•,

Canthanrs totonti'ensis balanin. subsp. .•• .•. ••• `•. ..•

Same speÅëimen as'fig. i9 .•• .•t ••• ,•t ••• ••• ••• •••

Cantltart{s totomiensis n. sp. ••• ••- ••• ••• ••• ••• •••

Same specimen as fig. 2I •- -, ". •- "• ". ". .-
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ifollzrscan Fauna of llie Lozeer .Ra7't of llze ZS2xlee.aawa

                               PLATE VII.

 Fig.

 I. Si:Phonali'a fmvaada lviELvlLr. ... ... ... ... ... .., ... ...

 2. Same specinlen as fig.I .•. .•r ,•. .•. ". .•, .•. ••, .••

 3. Nassan'2es <llinia) A•urodai n. sp. Å~2 ... ,.. ,.. ,.. ... ...

 4. Samespecimen as fig.3 ••• ... ,•• .•, .., ... .... ... ...

 S. ff]ia7's nakainurai n, sp. ,., .., ... .,, ,.. ;., .., ... ...

 6. Samespecimen as fig.s ••• ••• ", .•. ... ••- ... ... ...

 7. 72itonalta doinitfensis n. sp. ... ... ... .., ... .., ... ...

 8. Samespecimen as fig.7 i•• ••• ••• .•• .•• .•• ••• .•• .•.

 g. Oelostontia sp. xr2 ... ... .., ... ... ... .., ... ... ...

Io. Odostontia unica n. sp. XI2 ••. ••• ••• .•. .., ... ... ...

II. Turl,onilla .rol,o.rama?' n. sp. XIO ••• ••J .•, ••, i•• ••• •••

I2. 2?trbugicula oeltlerti'ae .paciXifa n. sub.sp. Å~4 ,.• .•• .•• .,, .••

I3. Niso obttssocan'nata n, sp. Å~4-•• ... .•. .•• .`. .•• .•• -••

I4. Ptetusa .crordonin. sp. Å~4... ,•• ••• ••• ••• -•• .•• .•, •••

Is. q71zic7tnella' (Bz{llt'nella) totontiensis n. sp. Å~4 .•. .•• ... .•.

is-ig. Series of specimens of the same, showin.7 the development ...

2o. fifurex <Cli?'coretts) totomiensis n. sp. ... .., ... ... ... ..,

2I. Same specimen as fig. 2o .•• .•. .•. ... ••. .•, .•. ••• ••`

22. .?ie7elt'asas aztgrulan's n. sp. Å~2•-, -•• ••• ••• -•• ••• "• .•.

23. Same speclmen as fig. 22 i•• ••• ••• .•. ..• ..• ":. H. ...

24. 0dostonzia totones'ensis n. sp. XI2 ... ... ... ... .., ... ...

2S. Odosto2nv'a Perforata n. sp. XI2 ••• ... .., ... ... ... ...
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