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                       INTRODUCTION

    I[n a former paper entitled " IS,folluscan Fauna of the I.ower Part
of the i.<al<egawa Series in the IProvince of T6t6mi, Japati "t, I s.ave

an outline of the stratis.rraphy of the I<akegawa Series and statecl that
I considet'ed the asre of its lower part (DainitiaR) to be the Lower
I'liocene. In this paper,gl.1..giv'e a general account of the series in the

same clistrict, which lies halfway between Ky6to and [["61<y6 along the

T6kaid6 Railway. The fossils from the upper half of the I<al<egawa,
wkile not very mimerous, may possibly amount to a coRsiderably more
number than are E)'iven in this paper, IR which oniy the preclominating'

niembers of the fatma worth enumerating' in the stratigraph.v and
palcreo-ecolos,y are enumeratecl. I am now 6ng'agrecl in conipleting' the

iist-of fauna, the cletails of the local geology and the stratig,raphy oÅí

the baseinent complex ancl oÅí tlie overlying .o"rortp•

    Before proceeding wlth the description, I shall give the noi'nen-
clature of the subclivisions ancl the related strata:

    Ogasa Conglomerate (T.ower I)leistocene).

                            eroszo7z
    So{ra Series (Upper Pliocene) :

                Upper .Soga IBecls
       , A,fiddle Sos.a lB)eds (pyroclLftstic)
                I.ower Soga Beds

                            6'L2tSei rO..crC'711C MO"dti•1116'7Zt

    I<. akegawa Series:

  x. This Ni[emoirs, ser. B, vol. 3, ne. i•
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          Ketienzian sta.cre (Middle Pliocene) :

                 I<etienzi Beds •
                 N'angS Beds X designated Si•?CiLlale K7alee.o'a7va

                 I-Iosoya BedsS in the former paper.
          Dainitlan stafge (I.ower Pliocene) :

                 'Jrenii6 Sic nd '

                 Dainit! Sancls
          'Enfra--Dainitian stag'e (Uppei' Miocene) :

                 Siraiwa [ll"xtfif

                 Infra-IDainitian ZDainiti Sands
                        0f'0.0"e7Zlb •1710"Ue771ellt

    Tarnari Becls, Sag"ara Beds (Miocene).
    Ooig'awa Series (I.ower Miocene).
    It is practically impossible at present to con'elate the I<al<es,-awa
Series exaetly with any late 'Jrertiary forrnation in remote localities.

The recent southern Japonic fauna is tke most closely relatecl of all;

46.8 96 of the i7i Dainitian molluscs are stM living jn this province.
Naturally, the I<akegawa Series mtist be very young, as it is of the
Pliocene a.o'e.
    'Lrlae first thing we have to do, is to establish our own standard.

The age represented by the Lower I<al<egawa has been named " Daini-
tian " anct hereafter, that of tlae followlngl halÅí will be called " I<etien-

zian." Tlae demarcat{on between the two $tag"es will be put at the
base of the I-Iosoya Beds. The ag'e represented by tlae strcata lower
tl]an the Siraiwa 'Iruff inclusive inay be called " Infra-IDainitian " for

the time beiRg.
    I personally suppose that the Dainitian and Ketienzian correspond
respectively witli [Plaisancian ancl Astian. If that is so, then the Soga
Series is Calabrian ancl the O.crasa Conglomerate belong's to the lowest
stag}'e of the Pleistocene.

    Fexxr worl<s have been published on the g'eology and palaeontolo.o"v.

of this district; some of the more ii'nportEmt ones were cited in iny
former paper. I miist repeat, however, tliat I lie tmder oblig'ations
to 1)rof. S. NtxKAMuRA ancl l'Ir. T. I<uRoDA of our Institute, ]XIIr. Y.

CHrrANi oÅí the IiiRperial Geological Survey,, and to liiss C. ScHF.px--

ESCHXVSI<Y.

       THE '[SERTIARY ROCKS OLDER THAN '['E[E
                     KAKEGAWA SERIES
    The Tertiary form.ztions older than the I<al<e.crawa Series, com-
mencin.cr from the bottom, aye Setogawa, Ooigtawa, Sagara and Tatnari,
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    Seto.cra7eia tz•7ztl 0ozgcra•7e,a.-The formation known through long

usage as the Ooigawa was a complex comprising" at least two cycles
of seditnentation, of which the lower group, the Set.ogawa, maY be
dlstinguishecl from the remainder, the typical Ooigawa, according' to
information suppliecl by slXfr. Cm'i"ANi. The rocl<s belongin.o" to the
.Setogaxva and Ooig,awa are easily disting.uishe(ii from those of the
overlying' strata by their hisrh consolidation. The tuff sanclstone quarriecl

at }'issal<a seeins to be the lower division of the Oois}'awa. This is

followed by alternating sa-dstones and mudstones ancl then comes a
thick blue mudstone at the top. The rocks are well consolidated and
the tertns sandstone and mudstone may be applied in the strict sense.
The Ooigawa contahis few fos.sils, except .I;"orarninifera. Some patches
of limestone near Sag`ara are evidently of shallow xvater origtin, beitig

reefs composed of LiZliot/iczmm?i.7n anCl corals. i?N•fr. iNisHisv.xDS has

referred the inost abundant alg,a to LzXkolluwii-7zilet•vz ramoilssi'niz"lli

REuss and deemed the as.e oÅí the limestone to be Miocene. IProf.
'SLr.xBE"' has noticed GL]ILtt5si)ia i>zliorens .Sci•iuL'rzE and G. z,esibzvlaTds

PA?u<Er< & JotNEs. XVith these fossils as criteria we i[nay expect tl'ie

limestone to be approximately Lang'1]ian and that the Oolg'caw• a as a
whole belong's to the T.ower siN(Iiocene in agre, and naturally the Seto-

gawa will be older.

    Sa.o'ue'a Beds-This group is next in ag'e. Its area is restricted
to the soutlieastern part of T6t6iini only. It hcns been observecl by
geoiogists that the coiitacts of the Sagarc'i with the Ooigrawa are faults,

and ]N•i[r. Cm'rANi:S has assumecl that the relation is uncomformable,

judging,' from the discordaLncy of their dips. Tke Oois,awa in fact
appears at the .core of an anticline. The consolidcation of the Sag,ara
rocl<s is just intermediate between tlicat of the Ooigawa and the I<al<e-

gawa.
     ["he Sagara Becls are composed of alternating sands' and inucls,
blujsh inuds predominatinLg ln the upper portion, with ck total thicl<ness

of about i,4oom. Near tQ the base, there are some seams of con-
g,lomerate intercalt•Lted in the muddy rocl<s.

    The asre ot' the Sag-at-et Becls hcas been thougkt to bc=, Miocene by
IProf. 'SLL'oKoyAM.y`, this opinion being based upon the fossils collectecl

          '
   1) Jotu-. eoll. .g.c. univ. Tol<yo, vol. s, p. 236.

   2) jom Creol. Soc. 'I'okyo, vol. 27, p. 39i•

  3) Explnnatory Tei t of the Geolo..criccl 11v!ap of Japan, .Sa.cr.ara (Sheet i3I.) p• 5 ([Yapanese).

  -i) Jour. Fac. Sc. Univ. Tokyo, II, vol. I, p. 324.
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by iFN([r. CmTANi at Hirugaya and Takaoyama. The sixteen species of
Mollusca nained by IProf. YoKoyAMA are exclusively oÅí the forins of
the I..ower I<al<e.crawa, including suck very characteristic species as
Amussz'og5ectevz P7'tvesziscrniS (YoKoyAMA) and I7e7ze•rzicaralid Pantla (Y'oKo-

ytxll{A). The occurrence of those fossils in these two localities is
decidedly in• the main portion of the EIagin)a Conglotnerate, the base
of the I<al<egawa, but not ln the Sag"ara. This fact is also aflirmed
by ]N{r. CmTAtsTi himself. I still hold, however, that the fossils them-

selves, belong to the upper Miocene a.cre and accoydingly the view of
Mr. CHi[irAixTi about the age of the Sag-ara stands. [Fossils in the
Sagara rocks are very scarce with the exceptions of Foraminifera and
a Monoaxonid spong- e. The latter is a characteristic• fossil of the
Tertiary rocl<s of this country icnd has 1)een broug'ht to the attention

of geologists, because it is frequently found in the oil-bearing rocl<s
of North Japan and this province. I sha!1 speal< of this spong'e hence-
forth as .S'en.aa•rlZes.

    IPIanl<tonic mlcro-oi`ganisins such cas Globigerinids may bg found

elsexvhere iii the muds. IYIud from Niirio near A,Iinainivama contains
the followlng micro-fauna: (Åëommon species marl<ed withfi)
 'Boli'wi'nzZa e7ziaaln'latera (ScHwAGER)

  Bidli)7zi'na i'nflata SEGuENz,N

  Cassz21z•slibict sztb.crlobosa BR.ADy

  Cla"dzgli'na comm2tni3 D'Oi<BiGixry

  Eleijoni'tles lenera (BpNADy)

  EPom-des sp.
 *Globiiso"esribia i7zflal'a D'OpxmGNy

 *( lobiiscre7'lna bztlloz'des D'OpxBiGNy

  (:rrlo'bi3aeri'na (C.lobiScre'riizoides) rzibra D'Oi<BiGNy

 *Globiiscreri'na (.S'IP!iaeroi'tli'7zcrlla•) clein3cefzs IP.mKER cSli JoNEs

  Globoroladeiz tiu-neiL?Ia (BRADy)
  Nonibn umblli'catzt-l2ts (ITNtloNdiAGuE)

  Si[gm.oiZina caelcbfa (CosTA) '
  SiiOkonoalosaTi2x sp. aff. abwssorztm (Bi<,xDy)

  Siplionoalosarziz sp.

  -iDJir.cro se•rf'ala (BALLEy)

  U"diiscre7'i'na cana7'zlansz3 D'Or<BiGNy

There is founcl a magnetic cosmic spherule in the same material.
    A forinal description of Sa.aariZes, with appropriate comments,

may be given here. '
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           SaganZes cthzlaniz' n. gen, n. sp. (Fi.crs. i, 2)

    The sponge is tubular, usually simple, rarely branching, with an
opening at the summit, attache'd to the plant. The tubes are up to
somm. in length and smm. in diameter. The outside is echinated
with spicules but not corticate. It is found in inuddy rocks showin.cr

cross-sections, which appear as white rings, but hardly separated from
the inatrix. The white subs- tance is amorphous siliceous matter, easily

turnin.cr to powder. The spicules are irregularly scattered in the white

substance. In the dermal layer, the spicules have probably been
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       Sagarites ckitaniz' n. size.
                 Restoration

roughly reti,culated,

They are chiefly lon.cr

gradually and finely pointed.

by o.oi mm. Besides, there are a lot
sizes, much thicker but shorter than
broken pieces of larger spicules about

monoactinal tylostyli. No essential
though rarely, there are found sorne

and spined oxea, Probably all the
are foreign. Indeed one of the
relative quantities of the foreign
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       Fig. 2
Sa.e'ariJtes chitanii n. sp.

     Oxea Å~200.

judging by their horizontzd and vertical orientations.

  and slightly curved, often crooked fusiform oxea,
          Sizes are variable, measuring up to o.32

                 of curved strongyla of various
                the oxea ; less often we may find
                  o.3mm. in diameter; and also
               microscrela occur, but sometimes,
                foreign spicules such as sigmoids
                spicules except the curved oxea
            larger spicules is hexactinal. The
            spicules are variable in individuals.

               sponge is not known exactly, but
       Monoaxonida and is probably related to
                form occurs very frequently in
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   the oil-bearing Tertiary rocks of this couritry, I have ventured to name
   it, sin)ply for stratif.rraphical purposes.

       Tl}e type of this species has been obtaineCl from the Sagara iinud-
   st.one at Omaezaki. .S'a•.cranZes c/u.Z'a7zzZ is very rare in the Ooig}'awa,

   but reaches its acme in the Sag'ara a"d then declines in tl}e fol!owinsr

   g'roup. The upper limit is the I<etienzian.
       The habitat of this sponE)'e 'Nvas presumably in the littoral belt,
   and it rr}ust have been drlfte(iL into" the bathyal belt, floatecl away from

  the original hEbitat by the plants to which it attached.
       Tamnvv' Beds.-Tliis forrnation is chiefiy composed of muds with
  occasional ititercalations of fine sancls. It passes insensibly to silts,

  but never to a reg.ular alteriiation.
      The "I)amari Beds yield .Li'moPsilg laylma,t' SoxvErNBy anCl 7>t7'ci'c2tla

  tw'..cre'n'X-eoniZg7zs (I.isci-iKE) cfts frequently as the Upper }<. akeg'awa, but

  these forms are nothinsr but facies fossils, being}' b6nthonic mud belt
  dwellers, anC{ occupy tlie place of the .'l"/i.v(?.szl"a•-L?tc.z)zov2a community

  of the N•orth. On a former occasion, I awl<xvarclly mapped the Tamari
  as comin.,o.' at the top of the 1'{Ilorii/iout,i f,.rrotip whicli yepresents (as is

  discussecl in this paper> .a Flyscli type facies of tlie I<. ake.craw•a Series.

  Subsequently, ]Xi r. CHiTANi attributed the existence of them to a lcxteral

  chang-e from the Iml.orinotiti. This vievv has been supported by I'rof.

  X"oi<oytxMA, iN'Core thorou/g'h observ.ation shows, however, that the
  rrraniari Beds lie unclerne,ath the overlapping' I-Iorinouti G'ro"p xvitl} a

  inari<edi uncoi/iforiitiity. rl]hi's i.uiconformity is a sort of angvd.ftr type or

i llOllCOIIfOl`111itY.

      The 'II]amari are narroxvly limitecl in the area between the two
  statioiis of I{orinouchi and I<al<egawa on the :IIro"l<aid6 line, ancl to the

  north. The rocl< is xvell exposecl tl]rougrhout the area, but nevertheless

  the dips are 1'ittle known, owing to the homof.reneity of the materials,
  and the high clevelopment of irregular joints. So fcar is known froni
  the meas urements that havc been mad{,.A, g,eneraUy the beds have so. uth--
  eastward clips of fro:n is" to 4o"; ancl they are eviclently discordant
  fronR the g,e.neral southwestxvard dip of the I<al<esvaxva Series.

      There are niany ..o.'oocl exposures to shoxv the unconforniable rela-

  tion betxve:n the Tamari aticl the I<al<egawa. As a rtile, the lat'ter

  conaes to tlie top and the formor tc the bottom, divicled })y a marked
  subiiiailne erosioii sLirface.

      The bacse of the Tamari Beds is exposecl nowhere in the area,
  but it seems that the relation to the underlying' Ooigawa is quite
  similar to the rela,tion of the Sag-ara to the Oois.awa. There is an•

st
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outcrop of the OoigavLTa muCistone, amidst the rocl<s of the Tamari,
on tlae sumrnit of a hill abont 2 I<ni. northeast of I}ilorinouti. Similar

exposures of the Ooi.crawa tuff sanclstone have been found in the East
and X?V'est "Y'amaguti clistricts. I'erhaps the relief of the Tamari Sea

fioor was considerably irregular.

    [Fossiis are not numerous• Besides the two living' forms clted
already, there occur a few species of Lora, whjch js a boreal g'enus
of Turrid gastropocls. The clominant members among the molluscan
reinains found at locality goi? about a 1<ilomete.r northecrLst of the town

of K.al<egawa a{fe Li:nzoPsiic l'aii:nzae SowERBy, Li'moPsis crenala• A.
ADAMs, .Lora T2t.e'ztla•la, (Ti<osHEL), Lora) lolomibnsiic n. sp., Lo7'a cf.

(?.frarata (M6LLm<), EusfSi)'a• ISa-lli't?ra• (BRoDERip & SowERBy) and a

starvecl variety of .a certain species of xtilnci'llcJ. rNlso fracturecl speci-

mens of Turrz;cula subcle'cli'"di3 ('Eil'oi<oyAMA) ancl a younsr fiiofzzaSiZor

referable t-o Psg,?(al.oLl5ri'7zdzliOa•li[s (Yoi<oyAMA) occur. IL"he followin.og species

of Foraminife.ra are founcl in• tlxe material obtained Åírom the same
sl)ot: (conimoil species marl<ed xvith::c) ,

  Cibibz21es sp. af/fi. IobaXus (D'ORBrGNy)

  Eponides sp.
  GlobzScrerz'na bztlloi'cle?s D'ORBiGixTx'

  GlobzLo'e•nVza z7nflaafa D'ORBiGixTy

 *Globi.isoien)za tibaclryaJerma• (IEi{pxENBm<G)

  Globi.'o'er7.)m• (Glol)2.'o'vri)2'o!,?lt•'s) c./J,closlp.v7•tr• GALLo"rAy LSt' NVissi.ER

  GIobiiscrgri'na (SPIiae7'ozZlirne'llez•) tleliibctrns }',u{i<E]< Lgl! JoNEs

  Loxoslo•mizt•vi learre•riiz-n2ti7z IBRADy

  .ZVTonibn boueana (D'ORBiGNy)
  2Vonzb7i 7tmbzke'calula• (IMoNTAGuE)
  0Pe7'c7t.li'na as7imonoi2?les (Gi<oLNovius)

  0rbuli'na• 2t•nz'"uefsa D'ORBIGixtry

  Silsr7noiZzbia caeZala (CosTA)

  Szlbliono.aene7'i'n'a• 7'a•LPIia,7z2ts (IE)ARKEp. cSl' JoNEs)

 *S2Sliac•roi't?(i>2a bulloihres D'ORBiGNy

    Those containecl in the mucl at the type locality of the Tan3acri
Beds are as follows:
  Boli.lr!i;nzZa a2ta(lri7attv'a• (NScHwtxGEi<)

  Globiis,rc?ri)ia bztlloi?les D'eRBiGNy

  Globilg'en)2a 2)?flaXa D'ORBiGNy
 '\"Globziscre.ri,)za .?baclirtle-rma ([ENr<ENBERG,)

  (:.rrlobi.'crefib2a (Globi3o'g7'i>ioit21f's) c),d!osfomut7• GALLow.xy &' XVissLER

  Nodosariiz scalarik (BATsH)
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  07bz•eli>za um'"de7'sa D'ORBIGNy
  Siibrko7zotlosa7'iZx sp. aff. ab.3issorzt•77i (BRADy)

    Although there is some adinixture of sollthern forms, yet the
predominant species are those which live in the northern colder waters.
Lora 7'2t.o'2tlala is 1<nown to come southwards to Ril<uzen, N'orth .Iapan.

Lo7'a exarala is distributed wiClely in the Arct'ic Ocean, but not recorcl--

ed from the 3apanese Islands. The other species of Lo7'a seems to
be extinct but its related forms live in the boreal xv.ftters. 'II]he habitat
         '
of EusPi)`a. Palli'da is also in the North. All these shells are bentlios

and associat.ecl with a typical niud belt form Li'mo2bsi3 lal?>nae' sug.crest-•

ing' that the 'IE).ftmari Becls were laid doxvn on a relatively deep bottoin.

At the sanae tinae, the inost abunclant plankton GlobiScrerlfza. Paclop,-

tleT7iia is a northern species; 1]ence it appeat`s that a cold current
flowed in this area. On the other hand, the fatma of the l<.acl<eg-axva
Series inclicates a xvarm temperate condition equal to t'hat of the present

southwestern coast of Japan.
    S(x.cra7'iZes cli.iZa•niif occurs oftener in this grotip than in tlie I-Iori-

nouti but not so frequently as in.the Sagara. If tliis fact is ailowed
to be tal<en as a criterion, the 'I)amari Becls come next tc the Sagara

assmning that the sponsg'e declines.
    The similarity of the lithologtical characters of the muds of the
Tamari to those of the I-Iorinouti has causecl confusion; the former
is a cleposit of orclinary mucl belt and the latter is that of the Flysch

type. The change is too suclden to l)elateral and the contemporaneity
of their orig-ins ccan by no nieans be assumed, so far as the upper
half of the I-iorinouti is concerned.

              Description of Lof'a toXomi'g'izsi:g ii. sp.

                  Genus 'LOR.4x. GisTEL, i8g8•

    Type :-7rriZonl?t-77i zti>'i'ni2tl2ttvi I;txBiucius : (monotype, :Bela• ax'a-

lata M6LLER)

    Lora totomiensis n. sp. (.Z}l. fZ .Ei•3crs. q, ig)

    The shell is tlain, ov.ate-fusiforin ; the "rhorls at-e 6, slig'htly convex

aRd angulcate; the last is about three-fourtl]s the total heig-ht. The

surface is clathrated by inconspicuous but reErular spiral lines and many

plicate axial costae which' die out on the bocly-whorl. 'IIrhe spire ls

short, conical and subscalar. The climensi'ons are s.7 by 2•S mm• in
the lioloty, pe anci 6 by 3.i mm. in a paratype.

    ]Locality :-Aliyawal<i neay I<al<es,axva, l'.oc. goi•
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    This new species is closely relRted to .Lera• boreali3i (REEvF., i84s),

but it is n]ore ovate in eutline ancl mor<e conspicuously angled; the
iatter species has Rumei'ous close-set costae ancl ox•'al apertures. Lofta
lolonizle'nsts diflrers froni L. 7'u.cr2tlattz (1-Rosci{EL, iS66) ln that the

shell is o\rat'e rather than fusi{ioriii; the spire is slLorter and not so

scalar, xvith a nai'roxver shoulcler, Encl that the. spirals are less con-

sp.icuous lirae lnsteacl of beiiig threacls.

    LAtlSERAL CHANGE OF rHE KAKEGAWA SERMS
    As has alreacly beeR state,cl, tlie l<a.l<eg.cawa Series in T6tSmi is

clivisible into two stroups laterally, namely the normal facies ancl the
1?lyscl). type. The former bein.o' tl)e t}rpical I<akegawa may be called

the I<akega"'a Crroup ancl the latter will be named the I-Iorinouti
Group. The I<al<es.,axxra Group represents a coniplete cycle of seclimenta-

tion starting froni coarser sediments depositecl uncler tlie littoral seat,

followecl bJT bathycal conclitions, cand is conclucled Twith tlie shallow

wa•ter deposits namecl the Sos.a Se;1es, These strata clip ge•ntly south-

xvestxv•arcl.

    The loxver half of the gtroLip chan..o'es insensibly into thicl< alternat-

ing' beds to the southeast. IXIassive sands ancl $ilts thin out ancl are

totally replacecl by the Flysch type .rtlternat'ions of muCL .ancl sancl.
Px.ovis,lzLly speal<ins,, the line of division rvms soi.ithiLxrestwarcl fron{

Ogasa Conglomerate
Å~•

Soga Beds

     Nang6 BedB

Hosoya Bedis

       /
            Ketienzi Beds
g/..Q ,x' gtA"' upp,. itorinouti

g<2S f':---;!:;;::?--Mi}'o "zumiTuff

Dainiti Sands

Tenna Sand

Slraiwa Tf. Ooigawa Series

 Å~
-                           {-                           

ISIiiilili:X                    l--  erX 

Å~

0oeX
x e2

Middle

 }lorinouti

-oe  OheX
raiwa Tuff

     Lovier
eO Å~ Hoyinouti
    x
      Å~
       Å~

Dias.iimi to sho"'  cot"reltn.tion

ltS•Iol]usca of

of tl)e I<akega"ta and I-lorinouti Groups.

Great Britain, pt. II, p. .e.g8, pl. 32, f. i2, I3.

s
s

i) I-IAit"mi", l'liocene

IA'
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Nisil<ata about a 1<ilometer west of T{orinouti. The uppermost sub-
division covers the txvo facies--the I<.al<e.,o.'awa ancl rrl orinouti Groups,

so the latter correspoiads to loxver portions of the I<al<estawa Series,

notwithstanding it incltides still lower horizons than those representecl

by the normal Åíacies.
   ' Prof. MARpNi shows that wlaen the belt of variables extends beyond
the continental shelf, sometimes rapid vertica! altei'nations oÅí silt and

mud occur, and the IFIysch type is procluced. The at'ea occupiecl by

the EIorinouti group was in all probabillty a cleep tract neat' a moun--
tainous land very iinuck lil<e those deeps of the present Surugac and
Sa..o'anii Bays. The slope of the deep was steep, ancl abundant debris
xvere dischar.,o.'ed upon it, I[t x/ias rapidly silted izp by tlite sediinents

and so the fioor, was raisecl to the IGvel of the shelf just at the time

that the deposition of the I<. etienzi mucls og the uppermost subdivision

begaii.

    Although it is necessary to subclivide the I-Iorinouti for mappinsr
purposes, yet there is hardly any scic,ntific grouncl for doin.o..' this• All

the tests xvhich have been proposed by IX,Ir. Ciai'vANi2 ancl by myself

are arbitrary. '
                    KAKEGAWA GROUpu
                                                     tt
 ' The I<al<egawa G)'oup represents the normal facies of the I<al<e-
g'awa Series, depositecl uncler a shallo"r sea which existecl to the west

of i<. al<eg'awa. [["he lijlls are exceedingly clissected and so the valleys,

filled up with Recent alluviam, are hig'hly developed. The valley of
the Saka-gawa cuts cliag+onally throu.o'h the I<al<egawa rocl<s which
are in INTXV-SE. strips about io 1<m. Ion.o'. Thus there are twe masses

of hi!ls separated by the flood plai.n of the Sal<a-gawa. Since erosion

has removed a larg'e amount of rocl< from the n]iddle part of the
group, it is not possible to l<now exactly the sequence of the sterata
alolt.o" a cross-section.

    The succession of tlie strata along' the cross-section through I<al<e-
.o..- axva where tlie series attains a thicl<ness of abotit 63sm. can be
made up by coknecting certain prominent strata exposed on spurs
projecting into the allt}vial plain. Tlie clescending' sequence is as
Åíollows :

I<etienzi Beds : 8. Bluish .,c,)'rey niud, massive, xvithoccasional

   i) Deposition of the Sedi]nentat'y Rocks, p. i27.

   2) Geol. IIap of Japan, scale i:75,ooO, Sagara (sl}eet I3I).

      '
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    intercalations of alternating fine sands
    and muds....................................,.. 224 m.

 7. Alternations of sand and ,mud............ i46 m.(
 6. Brown fine-grainecl thin-bedclp.d sand.•. i33m.
 s. Silts and mucis with small ferruginous
    nodules; xxrhite fine tuff and pumices
    near the'bottom and the top.-.,..••........ 32 m•

 4. Alternations of sand and mud............ 3om,
 3. Blue fine-grcainecl sancl, passe$ to silt
    toward the top.........`••..................... 4om.

 :. B-. rown medium-grained niassive scand... 27m.(i. Basal conglomerate........................... vat/iable.

          are the lo"Test part of the lower clArision,
 basal cong'lomerate, tbe brown massive sancl in the
thiRly beclcle61 bluisli sE ncls xvith occasional interstratifi-

come out at the top in the west. The subclivision
west, 'being' estiniatecl at 3o ni. in the environs of

 m. at the type locality (Dainiti) acnd at 7om. near
    eastward$ from the latter plaee, the l)ainiti Sancls

in thicl<ness.

           does not mal<e a continuous bed, but it
  in the massive sancl close to the base and is vari-
  It ot'ten expands to ic consicierable thickness, ov.er

   out within a short dista.nce. The ,cr.ravels of xvhich

  larg.ely those of the. Palaeozolc rocl<s. As a whole,

contEin fossils, with the exception of some iocalities
    ancl the environs of K. al<e.o'awa where the massive

                 The shells are especially abundac nt
  and lool< as if they li.kd been worn by under-•
 and drifte,cl up to form patclies.

of organic reinctins and the lacl< of laminations in
 as x?Lrell, prove that an Ectlve winnowing' process due

prevailecl at tla.e bottoin of the I<al<eg'awa Sea. Prof.

   oxving to the winnoxvins)' process, the ainount oÅí

    deposited in the l)elt of xrariables xvill be much
 otherwise be., an,cl a very loiig periocl of time may
 cleposits of no .,o,'reat thickness, anCi yet having no

  breaks occurring in them. In fact, the difference

i) op. clt. p. 62.
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between the fauna of Dainiti and that of I-I6nohasi is so significant as
to ' indicate a depositioR of consiclerably long'er duration, although the

distance between tltese localities niust be considerecl. Of course, the
faunal chansre tlius tal<ing' place under the same conditions in a part

of a cycle of sedimentation na.xy not be expectecl to be very important ;

it is' possible, however, to establish finer zones in the inassixre sancl

than in the xvell-beddecl upper portion. The upper part of tlie Dainiti

S. ancls suffered a minor winnowinLg- process so that the laminatibns
were retEined to a certain clegree. XVhere tlke sands are. Iaminatecl,
thiR seams of shcale (s to 2ocm.) are intercalatecl contcaining' inica fial<es

and coaly matter.

    I have iclentifiecl g8 species of A(ollusca altogether, obtained from

the a.crgregated masses founcl in t'he basal conglome;'ate and the suc-
ceedins,' sand at Dainiti. Among' the conamon forcns noted were 7ur-
7'iZella .?6e7'td"7'trbra YoKoxTA"•fA, ,S'2xcli•i'um. suclizbnse YoKoyA"fA, S?iclezletm•

ne•p,sliicum• X'oi<oyAMA, Z]aXru7zcul?is elal2ts ('5Lroi<oyA"fA), 2Vla•sstvTi:its

IL'et7'oalaz' Adexi<iyAMA, /lsllienolonzayol?oJ,ama.i' AffAKiyAMA, Terebra abaliZa

iN(AKiyAMA, Cantrellari2x Pribgi>za ('Srloi<oytuTA) ancl IU2z.com(p toXomikrnszls

]NtlAi<iyAMA. There are 4o.4 9'o' of Recent species out of the g8 specios•
Of these, Ca7zce]llarztz 7zotl2sliJrt]•ra, SowERBy, A72cllla a.lbocallosa I.}scHKE

ancl Tei'ebra biip'o7zs I-IiNDs are the commonest. .S'ziblio7za)liiz ca•ssgbla'rilve-

firmiic aleali'"di3 (YoKoyA"rf.x) and .S'daPrkarca salo7cii' caslellata YoKoyAMA

are very closely related to the living' species. It isaremarkable fact
that, AmussiblSeclen PrdiesiSoni3 'Y'oKoyAyA, and I/eTinerzba7'aliiz P(pnda

(Yoi<oyAasfA) (the most characteristic shallow sea forms of the I<al<e-

gawa Series) are absent from this locality. A fragment of the latter

species was founcl, but iiot a bit of tke fonner. The occurrence of
Zlu2x7'a lotomoi'ensi:s irNdfAi<iyAM.x, an exotic fyeshwater form, is iiote-

worthy.

    fNt As-ka, about 2l<m, northwest of I<al<egawa, there is a Ienti-

cvilar accuniulation of she]ls "rlitich represents a hif.)her horizon than

the pilecl up inasses in the basal bed at the tunnel of I{6nohasi. The
following- is a list of cletermincable forms:

  A'mzsssi'oPecten Praesziscr•7zts (Yoi<oyAllfA)

  CancellaTi2z .?ijTiicti)za. ('Slroi<oyA"fA)

  De7ztali'2w7i bztccz)z2il2t•m GouLD

  GI.yc],nzerzic 7z(rka7n.?trai' A!IAKiyAAfA

  GI.iJc.i,m.eTi3 f'olu7zd(s ([DuNi<F.i<)

  Li:moPsi3 c/uZa7zidua Yoi<oyAMA
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  .ZVIatitn 7anllioslovia DEsHAyEs

  .ZV7enZaeformz3 sa.cravzi'ensils (PILsBRy)

  01iFe,a 7ii2t•slelina I.A"•iARci<

  01i'"uella f2tl.az,tmta (AD.xMs & IR-EEvF.)

  .S'iibthonali2i cassilalari2xeforniilg alecliXuilg YoKoy,"kfA

  t)"2dcliiboin obsolefune co7i.o'lomc?'atuni iTN,iAKiyAMA

  S2tc-lu;ld-m obsolstztm ])vlAI<IyA}IA

  Terebra szvbter.vliZi3 S}iiTE-i

  Terebra asztleenszic Yoi<oyA"fA

  TztrnZera Perterebra YoKoyAMA
    A slmilcrtr assemb!asre of fossils is seen in a smal1 patch at Iwa-
sil)ara. Calcified hard sandstones scatterecl in tl}is vicinity also contain

fossils very much lil<e those listecl above.

    I have noted 72 species of ]Nrollusca from tl]e locality at I-I6nohasl

xvhere several accumulated masses are exposp-cl ancl they have some
c!egree of permanence. Irlere the most characteristic species are Gl..v-
(r.- yi7ierils totovzlensils ]iX•IAi<iyA"TA, 11il'ier• cena.Titz .;i•,oA'oyamal ]NtlAKiyAMA,

l7Teiieri'ca•ralttx Pancla (YoKoyAMA), .g'iprkoiwarenlali:u,m. 7ziiOPonic2tm ]YI.xKi-

yAMA, BiZliTit•m lezt7'o(laz' ]iN'IAi<iyA)fA and Te7'el)7'a eoa ]XtlAKiyAAfA. Verz-e•n:

carcltiz Pantla is the most abtmdant of all, while it is extremely rare

in the sand at Dainiti. AmznssibPecten Praesiis)'mS is still absent. The

living" species were slis,htly more iiumerous, amounting to 4i.6 O/6.
Among the species common to Dainiti and this locality are Aclla
•miimLla AGAmyA"fA, Sca)Olia7'ca sa•tovof caStellala• ]i)L•!AKiyAMA, L.alrzt7iculu.s

eZat2ts (YoKoyAMA), kS'z)lionalitz cassiZXan2i6;/lorm.ils (lecliFues Yoi<oyAMA,

.ZV7assari"ibs alevitlssets (Yoi<oyAMA), Zerebra bii>'F;rons zt•.aalgirnsi3 tvIAi<iy,xMA

and Cla"`yaXztla dailu'cink'7zszlr (Yoi<oyAM.N)l 7)t7'nZe-lla Perferdbra is by

no means rare. Soi,ne fortns such as 7im'eb7'a as•ib,(?e'nsi[g "EL'oi<oyAM,x
(from T. abtzli,Za), Cp,lkarella tofoiiiiLnsi3 tacli.y77iorLt61ia IMIfxi<iyAMA and

.Z/Sr7itrt-'-'ilrlla u,{,xald' kobasi'ensi:g ]XItw<iyAriA differ sliglitly from those sppucies

found at Dainiti, and have been represented as sRbspecies, probably
being mutations. Besicles "diollusca, there is a number of Rotaliiz
sll•rot?te•ll?l71'a CARpENTERt vcll-. tills.}`ed with ferrugi11ous matter.

                                                              s    There is a good exposure of the Dainiti Sands along+ the west
side of the hiil of Tenn6yama near Kcal<egawa, but no fossils have
been obtained from there. The basal conglomerate exposecl under-
neath a briclg'e close to the hill is richly fossiliferous, thou..o'h the

preservatlon is not g'ood, having been affected by weatlaering. It is

1) not I'Aiu<ER and JoNEs, because tliey are not responsibJe for the description.
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not quite inipossible, however, to cletermine the species of sQme of the
shells. 'I'he comrnonest foricr}s are GIJ,c:wneris ToXzvntzla (Du,NTKET<),
Liniopsts cliiZa•nztzna YoKoyA!{A, Aniussib15ec"te7i Praesi3crizi3 (Yoi<oyAr•i.N)

and Sidcki'zpvi obsolst2tni coiz.(rlollie7'atit7n. ]Nt[.Ni<iy.",TA. At a g'lance, tke

assemblage of these and others, reminds one of that at A.suk.a. Iliave
already stated that the transgression of thg. I<al<es,awa Sea tool< pl.ace

from the west to the east. Overlapping of the faunal zones is obvious,

and ag one goes west there appear bases of earlier orig'in. This is
also skoxvn by'the fact that a pyro.clastic becl which correspon(ls to
the Siraiwa Tuff of the I'I' orinotitl Group, reappears to the west of
IDainiti at al)out 2 1<m. southwest of ]iNtlori.

    The tiTne line •indicated by the Siraisva Tuff coines earliest, folloxv-

ed by the fciuna of Dainitl and then by that of I-I6nohasi xK7hich occurs

on the east of the area. That of Asul<a exliibits ca slig'litly later
horizon tha,n the last iMentioned. [L'he basal bed at Tenn6yan'i.a evident-

!y corresponds to the uppermost z:)ne. 'l'he sequence in a clesce-dinsr
order may be named as follows, from the zonal fossils:
    3. Zone oÅí S2i-chz:it'm obsolstuvi con.alovieTa,tfz"m or x'-Xsuka zone.

    2. Zone of Glj!cp,me'ri3 Xoafo77zi'ewzsils or I+IG)nohasi zone.

     I. Zolle of .S'21ckz'ld•111 711yStz'c2t•7,'l or Dai11iti zolle.
                           v
    Of the Dainiti zone, besides the selected zonal fossil, Szvclii)d-m
sivchlevzse and Nassan?ts leztroclai are the characteristic species. Anins-

sxbPeclen PTaesi.l,crnzls xXTas missing in the two loxver fossil zones, but

later it iinmi.grateCl to the area. Lz)no2bsilg clizifaniZx7za seems to be

confined to the .Asul<a zone, .S'ca151iarca sato7vi' castellatc, Z?ierriZella

20erierebra ancl .Ltvtf'ztindztlzts eA•citzts are persistent througrhout tho. three

zones. Some of the Turrid ancl Terebrid shells are variable in details
of sculpture and show interestlng nftutations. Ail of the fossils exem-
plified are littoral benthos.

    Tgnno" .S'(wz(l.-IPassing' up from the buff n]assive sand, we come
to tlie bluish s,rey fine niassive sand of which tlae typical outcrop is

seen at Tenn6yamic near I<al<eg'awa. This becl has been numbevecl 3
in the table cancl was ncamecl Tenn6 Sand in the former pap.er, It is
a weclg'e-shapecl mass, thin away towarcls the west, thickest at Tenn6-

ycama, where it measures about 4s ni., ancl vanisl]es altogether at UT.o'ari

about io1<ni. northwest of I<al<egawa. The flfie sands aresometimes
laminatecl and micaceous, and the top tends to pass lnto siit, .Tlte
ivinnowing process in this case xvas less active. than in the lower sands.

Orsranic remains are nunaerous in the environs of J<al<egawa; all the
exposures at Nit6, Tenn6yamcft, anct Ooil<e yielcl 'fossiis, but seldom
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those ln Tarul<i about 3l<m. xvest of l<al<egawa. The fossils ai`e not

piled up, but mostly scatteyed in autocthonic positiops. The preserva-
tion is not g'ood except jn calcareous concretions.
    The lowest horizon contaiiiLs a cliaracteristic niutation of S2schz>t'iii

s7gclidense (Yoi<oyAMA). Above come the extremely fossiliferous hori-
zons with Titrriicztla szvb(lerli;ui3 ('Sl"oKoyAMA) and Szdchi;zsiii obsoletzt7ii

arc7zan2t•m INfAi<iyAMA, still higher, a greater number of A•niztsszb15e'clen

Praesiiscrm.k (Yoi<oyAMA) and C•rassaafelliZes oblon.cratzds ztcin'dela•nzts (Yoi<o-

yfxMA). Alto.o.'ether s6 species of IN•Ioilusca have been counted, of which

s3.6 e/o are Recent species living' in the waters between Sicgaini Bay,

and Kii Peninsula. Of the characteristic species of the I.oxver I<al<e-

.o' awa, Tur7'iZ'elZo. Pe•rterebf'a YoKoyAMA, Latrzenculzts ela•lzis (YoKoyAMA)

ancl Scaipharca sal'o7vi' castellala (Yoi<oytxMA) are prolific everywhere•

.F.oraminifera from the Tenn6 Saiid at Tenn6yama that have beeR
examined are as Åíollows :
  Babcrbcrihia tolomz'enszls n. sp.

  Boli'"uzbza aenarilrnsz3 (CosTA)

 'i Cla"uzLinza "ari.3ibnsds D'Oi<BiGNY

 *Clcrdztli'na comrizdnils b'ORBiGNy

 *EPom'ti{es Praecincta (KArNi<ER)
  (1;lobztscreTina (.S'Plia,ev"oi?zli:7zel•la) cleli-i3cens I]'Ai<KER Lk JoNEs

  Lgntiiczdllna orbibzvlari3 (D'ORBiGNy)
  Le7zdeL'2tli:iza (Robzdlzts) dalca7 (ILiixTixTtiÅ})

  .Le?nti'czt.li)za (l?obzdlus) cztlb'al'a (l)vloNTFoi<'r)

  Lg,nlib2tlikza sp.
  zl•a.Eaz.cribzzvinia costata (BATscH)

  .ZVodosarde scalarzls (BATsc{-i)

  2Vlo7zibn jt5on2f5i'libikeres (FicE-iTEL & l•IoLL)

  0rbztinza 2tnlveTsa D'OI<BIGNy
  (?zt•z)ia-ueloc2tli'na azbbdi'iZina D'ORBiGNy

  euifzeueloculz'7za bilrosla-la D'Oi<BiGNy
  7{?otaliiz bfrccczn2'P (LiNNI:l)

  S'ipkwzo.crenen)za raPlia•iz2ts (I.ixNTNmb)

    Besides these, there were found some iT}onaxone spicules of
sponges, an Ostracocl species belong,ing to C.J,tlief'e and a few Otoliths.

    This subclivision of the f.ower Kal<eg'awa is based cliiefiy upon
the lithologicaT characters. It was lckid down under a slig"htly deeper
sea than were the unclerlyin.o' Dainiti Sands ancl maY change laterally
into coarse sediments near the shore.
          '    The Tenn6 SanCt is followed by the altemations of sand and mudi
labelled no. 4 in the section across Kal<es,awa. These latter are the
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linl< between the lower ancl thL's upper clivision, ancl die out toxvards

the west of Dainiti. Fossils are scarce in this transitional bed. At
Yasiro about s 1<m. northNvest of I<1al<e.ov'awa, it yielcls AciZa 77ii)'abiZi3

(ADmbis & I?NEEvE), Li'nioPsiic creiiala A, ADAMs ancl Terebratuli>ia
.1?ix5oiilca SowEpNBy. ri"hese are too scanty to merit cxfiy consideration.

    7/Liroso.ya, .Z9ecls.-These at-e the lower part of the I<etienzian stas>'e.

The s"bdivision is compofecl oC mucls and silts, and colltaifis two
p.yroclastic zones oÅí which the lower ls the thicl<er. Iri the cross--

section through I<al<egawa, subdivision no. s represents the I-Iosoya
Becls. [1]he becls thin away southeastwarcls and are replaced by the
thicl< altern,atins,' sancls ancl inucls of the Il'Ioriitoi/iti Grotip. Tlte tuf]Fs,

however, are continuoes into tlae IIorinouti Group. The lower more
conspicuous pyroclastic zone is 1<nown as Iozumi rl'uFf'Lte namecl by iTNflr.

C}iiTANi. It is variable in tlaicl<ness, owing' naost p:iobably to partial

concentrations of ash ancl pumice or to the dispersive and accamulatlve
winnowing processes. At Sonocla, soutl} of iTVIori, the most ttiffaceous

portion of the 11LIo.soya 'Becls is aboilt 6ni, thicl<. The following is a

.descriptive table of the section observecl in an excavatlon calong" the
road between Soriocla ancl ]lt[tit.amata:

      g. Bluish siltJ with ptutiices...........................••• 3ni.

      8. A,/[eclium-g'i-ainecl sancl,...............,................ o.6 ni.

      7. Xl ilucl ........"......"................,.....,.....,....•.. o.7 ni.

      6. "l]'uffaceous sands, puniiceovis, colttorted•..•..••• o•8 m•

      s. XVIiite fine tufl7 ...........................,.,......... 2iix

      4. Sandy wbite tuEE....................................... i iii.

      3, Buff sand, with two thin seams of inucl.........38 in.
      2. XVhite s.aiid ......•..•......,.....•••••••••••}..•..•..••• 4•s ii3•

      i. I3uff sand, containing' gravels ..................,.. ?•

    I-Iere in this section, the [I'enn6 Sand cloes not exist but the buflf

sancls exposecl at t.he bottom belonsr to the Dainiti Sands. rl"he beds

higlier than 7 are typical 1'-il[osoya Beds in their lithological characters.

    rl"he lower pyroclastic zone of the }Iosoya Beds in the Ugari
Clistridt is represented by ca inasSive puniiceous silt. Goinf)' southecftst-

ward.s alongr the stril<e, xxre meet a g)'oocl exposttre of the tufii abotTt

6 m. thicl< in the clistrict of il{IIosoya where it niE rl<s the lower botmclary

of the I-Iosoya Beds. I'arther to the east, it is not well developed
betxveen Tarul<i and l<al<egcaNva, but appears as.ain on the hills abo"t

21<m..southe{•tst of I<al<es,-awa. t'Nt the south encl o'g the viilage of

Tamari, the I-Iosoya Beds were directly laicl clown tipon the basement
which consists of the Tamari silts. It is clifficult to disting'ulsh the
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Ii[osoya rocks from those of the underlying- Taniari, because their ap-

pearance is very siniilar. Field exl)erience lias taught us that those
of the upper group are characterized by s!nall ferrtig.2nous concretibns,

ancl that they quickly turn to li/,rht clay, when x/ eathered, w• hereas

the Tamari muds are darl<er ancl full o'f minor joints. Passing over
the basal portion which bolds pebbles, we come to the lower tuff with
casts oÅí some marine shells, the lower half of which exhibits beauti{ul

contorted lamina'tions, a seam of 2cn3. ptuniceous sandbei:ng insertecl
iR theni; the upper half is a white compact tufif ancl is Åíollowecl' by

the ordinary terrigenous mtids of tlie Hosoyc Beds. I-Iere the thicl<-

ness of the pyroclastic zone is approximately 2om.
    The I-Iosoya Beds are not ricl}ly fossiliferous. Those exposed
along the sicles of Castle I+Iill in I<al<e.(vawa coRtcrLin fraginental shell

remains. Gl;;,cp,nie7ii3 Tol2d'ntla (DuN•KER) with closed valves ,are found

throug-liout tlte whole rang-e. Besicles this species, some determinable
shells sucli as A'de'ct7'ofuszis ma.o'nifib2is (I.isclli<E) -l]>e,nXaltletm oclo.o'on2t•iii

I.AM.v<cK and 2rNvratiiba 7'antliostoma IDEsHAyEs have been collected at
I-Iosoya. There is also aR indeterminable form of Siplionali'a. which
is not 1<nown iiving. I)roÅí YoKoyAMA has described a nciw species
.Leibstixaca liosoL;vcuga from the same loc.ality and he erroneousiy cor--

relatecl tlie fossiliferous bed with the I: izil<ata Becls which are a niere

local extension of the Upper I<al<egaxva or the I'ts'.etienzi Beds. The
Hosoya IBeds seeni to be more fossiliferous westward than eastwarcl,
so shells are rather s,reat in nuniber in the Ugari district thous,h not

ver.v diverse in species.

                 I.ist of ]i)ttlollusca from I.oc. s22.

  .EldiZa 7nz'rabilkis (ADAMs &r REEvE)

  .`41no7iiia li3ck/vel IDAu'i'zENBEi<G cR2 I;isc{am<

  llntiiso'ona (Venl•ribola) casi>zaEi/7ormi3t (YoKoy.xM.x)

  BiZti'iuii •vidselli3si:iiizt77i Nroi<oy•AM.x

  Clilam:ys (AeazLzitSecten) z,esi'czt.losus (DutN'i<Ei<)

  Claz,alztla• dm)zzL7ilcptzsz3 (YoKoytxMtx)

  Co•llipso(lptiZlziz 7ialea•mu-rai n. sp.

  Cmssatelliles nanzts (ADA"is LSt REEvE)
  Dgnla.lile"7ii (Anlalilo) loto77ii'ensi3 n. sp.

  GlyclymeTiic f'olzbntla (Du,NTi<Ei<)

  f7za?si3zZor loto77uZj7zsz3 ii. sp.

  1) Chione casg'naeifbnnis Yol<oyA"rA, lgoxvn tts l7Ienns fo"ueolata Sowi,]RBy, but its locality

is mentioned as Mattinique. ' . ,•
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  nfargzhaella (Sta2ganziz) toto7izz'e7zszls n. sp.

  anTi'cptofzdszds lz3cleleel KuRoDA MS.

  .ZVTassan'zts caelatzts (A. ADAMs)

  2VerzZa6foptmz3i rez>2zizna (DuNKER)
  RaPleiiz scknelliizna (DuNi<Epx)

  2[?ecten tfole7oenszls ']roi<uNAGA
            v  Sz)konalziz mo(l2ifca REEvE
  Turnlr (Ge77w7z2tla) loto77iz'ensils n. sp.

   UT?'omzlf'a fzaleamzn7'al it,.o'a7'i'e7zsz:s' n. subsp.

  xY,ymene ? 6ilezZefi' (LisciKKE)

    Other fossils at hand are a vagile simple iTYIadreporarian coral an(l
a single tooth of Otlvlzbbatzls.

    Shells obtained from Loc. s23, are much the same as tlaose listed
above excepting the following acldenda :
  Cancellarziz leobaJyasinZ2 (YoKoyAyvf.x)

  Natiha aclamsthna DuNKER
  .Z7ii4eaiciifor 7'eti'lreLrsz)' (SrvllTH)

  Ln{7za3zZor loXomz2gnsz:g zt•.cra7'iL'nsils ii. subsp.

  .TztTrlczJla sztbaleclipudz3 (YoKoyAMA)

    There are some more mintite ..o-astropocls and lndeterminable frag--

ments of pelecypods, but these do not seem to be very importai3t,
Of the speciifiens in the above lists, GILycj,meTiic 7'olzsndra, xFlntz.crona

casi' naeformz3, Clilam•rvs "uesi'culoszts and Crassatellltes na7z2ts are very

common living species. They are bivalves, while the conimonest
univalves such as Zttrn3 lotomz'eptzszlr and bit7za3iZor toto77ii'ensi3 are

riot 1<nown to exist in the present seas. I have shoxvn in my formey
paper how the evolution of the Dainitian gastropods is more rapid
than that of the pelecypods.3 Tbe fact here noticec! is also in hannoiky

with that stateinent.

    Besides the two localities naentioned above, there are many g,ood
exposures yielcling Åíossils in this re.o'ion of Ugari. The fauna, how-

ever, is too poor to furnish ciny valuable contribution to this research.

The domina.nt members are crLlways those fornis cited in the above
exaniples.

    Below is a iist of micro-orgcanisms found in tlie silt from I..oc.
s23 (rat'e exatnples being' omitted):

  1) ?VTeritaeforiierlg LNIEuscHF.N, I787=Polin7'ces li)viIontfort, I8Io; type: fna7it7ni71a L., sttb-
seqaent designation by XViNci<"roi{'r}i (I'roc- )v{al. Soc., vol. I7, p. i03, Ig26).

  2> Jlft`tra koba)tashiz' Y"oKoyArvifA, Jour. I'-'ac. Sci. Univ. Tolcyo, sec. 2, vol. 2, p. I73, pl.

47, fag• 5, I927•

  3) op. cit., p. I6.
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   Babcrbcrihza loloniz'ensz3 n. sp.

   Boliirz>za suba7z,gedlaTiic BRADV

   Bidli)7iina z'fzflaXcx SEGuEtsrzA

   CIauasli'fza sp.

   EIPhitlzhrm szt•bfzo(losztm (MtiNsTER)

   Eibonz.21es zen.cre7'ibuza (D'ORBIGNy)

   GlobziscreTino bztlloz21es D'ORBiGNy

   Globiisaenleza• inflata D'Oi<BiGNy

   GlobzSaen>m (SPIiaeroi21i'nella) clein3cens PARKER & JoNEs
   (Jrlobi.aef'ina (Globi3aen'noi'tles) c]iclostonia GALLowAy & WissLER

   Gztttztlz)za cofii•in.unds D'ORBiGNY

   Loxostomum learTepmlvnetm (BRADy)
   Aroczlosa•rde scalanle (IBATscH)

   Nombn sp. aff. boeseana D'0RBiGNy
   0rbullna znfzz;uersa D'ORBiGNy .
   Planulihza fa,ii'llg7'slofL17 (Sci{wAGEi<)

   Pullenz?zliJna oblz'gTza7oc2t•lala (PARKEi< Lk JoNEs)

   Rola.litz beccari'z' (LiNNS) var.

  Siiblion.o(lasanla sp. aff. abyssof'ztm (BRADy)
  Siplio.creneavndv mPlia•n7ts (PAi<KEi< & JoNEs)

   C2,the7'e sp.

     The upper portion of the Hosoya Beds where the rocks are more
mudcly, contains LinioPsi3 toji'mae SowEiu)y This species is rather
frequently found in the I-Iosoya district (I.oc. s4s) indicating a rather

cleeper sea than that where Glyci)n.eptik rotiuzda and 21deicrofusus li3c/ikez'

prevail. .    Nan.o'o" Beds.-The Hosoya Beds are followed by the thin-beclded
sands labelled 6 in the section of Kal<es,awa, and then come the
altefnatin.cr. sancls and muds of ]XTo. 7. Generally speal<ing', these beds

resemble the a{ternatin.cr becls of the I-Iorinouti Group in their ap-•
pearances ; aticl indeed tliey are mere extensions of the corresponcllng

parts of the latter group which intervenes between the Itlosoya Beds
and the I<letienzi Becls of the Kal<egawa group. 'l"he ineClimn-grained
sands of this section are predoniinant over the finer materials in the

soiith of l<al<eg'awa only, btit they soon changre to the southeastward
into the usual IFIysch type cleposits. INtlore field worl< is necessary to

nial<e clear the details of the lateral changre. As one goes north-
xvest along' the stril<e, the beds are never the sanie, but they are
represented by alternatioi.is oÅí sancl ancl niud of subequal thickness
insteacl of thin-beddecl medium-gr.ained sic nds. Ali these strata form

the middle part of the Ketienzian stag"e.
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    The upper part is less variable, consisting of uniÅíor.mly calternating

sancis and mzTds, though three more sancly portions are intercalated
in the Nang"6 clistrict. Generally, the inucls preclomincite over the sands

in the uppermost part, so that tliey lool< very mucli lil<e the niucls
o'f the ILIosoyca 'l')'eds cincl partly lil<e those of the I<etienzi Becls. IEIach

seam of sancl or mud e.xposecl in tlie eastern pavt of tl)e area bet'ween

Hosoya ancl Ugari, is thicl<er, having an averag,e thicl<ness of 4ocin.

On the other hand, they ar"e thin near the area of tlie ILI.orinouti
Group. Comparecl with the I-Ioyinouti Gro"p, the crilternations are not

so rhythniic, and almost always the seams are clearly demarcatec{
insteacl of showinsr niintzte l-Iorinouti type eptcycles, in which the
iipper boundic ry of each sancl is incllstinct, and actually turns into mucl

by clegrees. IL'he Nang6 Beds yieldl a few fossils. Closecl valves of
G!LycJymenS 'iot2t•ntla (IDutsri<ER) care the most frequent benthonic form,

a, ncl frÅëagments of Coz'oizztra xvhlch represent the pseudoplanl<ton seldo]n

occur. The following forms care recognized at Tonbe ne,ar I-Iosoya
(]Loc. i;so):

  " -`t/l izlip la nes " sp.

  Ba.t/ip,tomcv lillialorL,iZ (l'.isa-ii<E)

  G(J,c;wn.erib rot2d7itla (Duixri<EiO

  Idfi'ci'optts?ts lilsdlV?ai l<uRoDA MS. '
  Nassa•ri:its (lulfi>ulr•) ca•elalus clai}'i!ZiL'nsts A[,w<iyAMA "
  .l}]•oPeam.2tssz'2t•7ii cla;'ncitla7'i'u•77i (N'oi<oyAMA)

  8caPrka7'ca P/uZipLPde7ia setg•ed/?ab' (Yoi<oy,x"f,9

  St)liona.liti cassi'tla•rz2x(YIorvbl:y tlecli'rwis' Yoi<o\.x"•T.x

  .S'i)lioiialitx 77ii7eaclo ])tilELvmL

  Sz)lio7ia,lilv sp.

  Tarc'b•ra saf'?'a.'iiii)iea GRAy

  .gEla"uellzt-ni sp.

    Of the al)ove list, kYca•Pfearca P/iiZipPibuza szs:ulv'iZ occurs in the

J<akeg'awa Se]'ies of Tosa and I'Iyfi.gra; SiJ6rkoiiali2i ca•ssi21a•ri2zefo7'neils

ptecli'rtdi3' ancl IV7a•ssari'us craelat?t•s dai)ziZi'ensts are typical Dainitian, clis-

tributecl in the equivalent stasre of other Il?liocene rocl<s in tliis country.

    The following- is a list of micro-fauna in the material from U'{rari
                                             '(ILoc. al.2s): '
  Ba.,.O'.cr1.'72a tOXO1711'tr7ZSIls ll. SP.

  Ct'bz'ci'tles loljat?tin•s (NVAm<Ei< &' jtxcoB)

  Claz,ztinza .Pczrdsi'cnsi3 D'ORBIGNy

  El.blublz'7t•if-i sz-l]nodosu7n. (A'{i;tN,sa'EiO

  lfPom'tles JPraedilezcta (I<Ai<REi<)
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                  '  Globigaerz)za bzt-lloz'tles D'ORBiGNy •
  Globil,creri>za cm•ss7fo7'ffzzk GALLowAy & XVissLER

  GIobiisoen)7.a clubiai EGGER

  GIobilso-erifia• zhafla,ta D'ORBIGNy

  C,rlobigen>za (([I]Z•obz[.o"eri>zoi'tl•es) cl;i!clostoma CTAxx.oxvAy LR'L N?K'issf.p;i<

  (rrlobi2scre7'i)za (.S'Pliacv`oi't?JXn.t"lla) a((rin:gcens I'Ai<i<Ei< & JotsTEs

  Globo7'oXalibu tumilin ([P)i<ADy)

  .La.cre7za sa?iamosa (A/IoNTAGuE)

  .Lentibegli;na (IN'obulars) calca7" (I.iNNiE,)

  Le•nti'cztllna eclii7za•Xa. (D'Oi<BiGNy) var.

  Lentz'czeli)ia eAfPanstz CusHMAN
  Lenticztllna optbXc7gla•rzb (D'O. }<BiGNy)

  Leizlic2t•lg;na "o,a7'iixbi'li3 (RLEufis)

  Lo.i:oslo7n.u•m. K'a,7'7'e7iih•ii2i'7n• Bi<ADy

  No(losa.•ri}x corn.'inzKnzlr D'Oi<Bic}Ny-

  .ZVodosariiz lePial•ula SqisvAGm<

  2Vlotlosanit m-ucroizaXa• (NliEuGEBoRiNT)

  .ZVTodosa7'i?i scala7'i3 (B,xTsci-i)

  .A71oclosarziz scalari3 (BATscig) vcar.

  OIPerculz.>i{z a-mfnonoz21es (Gi<oNovivs)

  07'bzelz:na 2tnzpudc7'sa D'Oi<BiGNy

 *.l[?la7z.ztliriza 7e,2Zllerslo7:/l (Sc}ixvtxGER)

  .Pulle7iilvtina oblz'g7t-i=lo(;?ilal(z IPA}<iu],R c9L' JoNF.s

  1?ota.liiz beccan'i' (T.iN2Nri'.'-) var.

  .STew'acenarde 2Za•li'ca• IDEFi<EÅ}NcE

  .S'a•raca7za•7'ilv laXiJ177'o72s (P)RADy) ,
 *Sipliono.o'cneri:na• 7'aLPI!a'ni,is IPART<F.i< LR'L JoNEs

 *Ulz,ilso'e•riYza. scli7c,a..o'eTl P)i<ADy

  0toliZli sp.
  CJ,tliere sp.

    Iyretig.n:•i Bgal,s.-These were clepositecl in the typical mucl belt

ancl sho"r the final subsiclence of the cycle. The subclivision attains

an enorinous thicl<ness, over .?.2o ni., at the south of NTangS, but it
sufferecl niore erosion, which happened after the fiRal emergence 2n
the eastern part of the area. The removal o'f the materials was so
extensive thar the becls are entirely missing' in the district of Ugari.

    'l)he mucl of the I<etienzi •IBeds cli{lfers verv iittle froin tlaat of the

Tamari in litholo.crical characters. It is more massiv•e in fresh ex-
posures, lightei' in colotir, and contains a less aniount of pyrites iout

is more calcareous than the latter. Groups of sandy seains ineerxrene

'
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 between the massive mud. There are three distinct zones of these
 kikds along the cross-section througla 1<etienzi, the lowest zone coming

 4om. above the bottom with a thickness of is na. It is continuous
 towards the southeast, but soon splits into two groups, the upper
 branch bf which is e>.cposed ln front of a temple named Gansy6zi,
 where the sandy seams cxre united in two thick strata separated by a
 becl of mucl 8 m, thicl<, the upper one being 6 m. .ancl tlae !ower i2.s

 m. The second zone, oÅí whick g'ood exposures n3.ay be seen at
 Simomata, is situated in the middle of the division and is about iom•
in thicl<ness at I<etlenzi, The uppermost zone is less significant east-

wards. In the eas.t, tkere are a few othet' g'youps of sancly seams

between the above three.
     Fossi!s are not ntimerous. ft.zbnoLPsiis' la7Zmae SowEi<By, Ba•llt.o,loma•
lit'lz(lo7:77 (LiscHKE) TuTcz'c2t.la a•7'.cre•nteo7tt.Zens (I.isckiKE) and Denlali'itm.

J,oleo]tamaz' n. sp. are' ernbedded in the becls throughout the lengt'h ancl

breadth, though not abunclant. Thei'e occt?r n]ore shells in the mucl
of Simomata (Loc. 3o7). They are mostly benthonic GcrLstropoda of
the mucl belt, such as CymatosLL,7`i'nx b7'a;7tizsi' ('Y'oi<oyA"EA), C),7natos.tt7'i'/ z.ru'

soli'czZa•la (SoxvERBy), hi4ui3ilor 7bLf7i'e)isli' (S"iiT!-i), Tzprrzicula s/u:moma•-

lafia (Yoi<oyA"fA), 7hrr?'iir (Gem7n.ula) fotonegens23 n. sp. .ancl /141i2'f'ofus2is

lilsclile(ri' KuRoDA. Also, .ZV7atz'ca 7'ant/ioslovia, DEsr-iAyEs, IVassa7'i'7ts

ca•elat2ts (ADtxMs) and. a Åíew incleterminable forms belonging to .ZTn.a?zak2L

Xor and Anc2•'lla occur. TrochocenZlii2tvii excels?tm.i (Yoi<oyA"fA) is rare

but iniportant, as tliis peculiar form is di.gtributed in the T'liocene of

IffyG.oga; nevertheless its real value {ia correlation hcks not yet been

proved.
    The I<etienzi mud also contains some planl<tonic creatures, 1)tero-
poda, Ostracoda and ll?oraminifera, mostly ags.}'res,ated ln noclules whicli

are often hardened by excessive amottnts of calcayeous substances.
Soine are certa2nly referable to the living- forins, but there is some
doubt on this point because the state of preserva,tion is not groo.d.

    Various types of sponge sptciiles, broken pieces of echinoids, and

several 1<inds of Otoliths may be reco.o'nizecl under the microscDpe.
Atlicro-org'anisms are abundant in aR parts of the mud. A few exam-
ples of the iocalities are shoxvn ln tke table.

  T) Ceritltium excels2sm Yo}<oyArfA, rg28; the type of Trort.7iocei`itlti'une SAcco, i8g7
is Trocltus tu?'ril?ts BONELiJ.
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                    HORINOUTI GROUP
    As has already been stated, the Horinouti Group represents the
Flysch type facies of the Kakegawa Series. There must have been
a deep tract in the southeastern part of T6t6mi, under which a 1arge
amount of tenigenous materials washed out from the narrow contid
nental shelf was deposited and silted up the deep rapidly. The group
occupies an area of approximately 2so square kilometers and in general

dips west-southwestward.
  . There are foldings of the Tertiary rocks evident along the south-
east coast of T6t6mi. The rnost vigorous movement took place before
the I<akegawa times, though the movement continued down to the
final emergence. The dips of the basal part of the Horinouti Group
abruptly turn, and become parallel to the dip of the Sagara Beds close

by the anticline.

                            Fig. 3
     Alternating sands and muds of the Horinouti Group ; near the Horinouti
     Station. Photo. by Mr. Sakawa.

    The thickness of the Horinouti is enormous, compared with its
rather small area. Practically it is hard to measure owing to the fact
that possible repetitions by faults are not accessible as they are con-

cealed underneath the terrace .qravels of the Pleistocene age, so that

2ii2 m. can be only an extremely rou.crh estimation.
    The rocks are less variable throu.crhout this enormous thickness
being invariable rhythmical alternations of sand and mud. Each seam
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of sancl and mud is 2ocm. thick on an average,but sometimes exceeds

 o cm.4
' The bottom of each sand layer is always clearly demarcated from

the ioxv•er stratiim of mud, but it passes zipwards by graclations into
mucl, in many ctases. These Flysch type alternations are clue elther
to shifting of tite direction ancl change in the velocity of currents, or

rhythpis of cliniatic chang'es, for instance the seasouai change in the
case ct' the varve clay shown bsr B)aroii DE CxEER. IProf. ilN{[.xr<i<i sug-

gests that minor enaerg-ences ancl submergences. may be other important

causes. Disturbanc.es by submarine earthqnal<es are no doubt operative
at times upon variations iii the nature of seclinients.
    XX7iNi<LEi<:' has shown tliat there are four types oÅí alternations of

xvhich " IDie [E)Iltndern]er.o'elfazies " and " Die llFlysclifazies " occur in the

I,<al<egawa Series crts 1[ hacve naentionecl above; ancl he furtker states

th-,t rhythnaical seclimentation niay occ"r as the result of perioclicai

clianges of cliinate. [P. eriocls oÅí one year, ancl BRucKNEi<'s 3s year

periocls, however, are too short to be tal<en into consicleration, for
strata 2ocni. thicl< ccan not accumulate uncler a relatively deep sea
within such short pei'iods of tinie. Tke tract upon which the I-Iorino-

uti Gro-p was lakl down, was deep enough to. undergo the winnow-
iH..cr pocesses, so iio destroying ac,Cion tool< place upon the stratification.

    .,tx,.s in the l{F'lysch, (111obil.o`e7v>2.a is abunclant, ancl predoniinant over

other tbssils. The followin,g Forcaminifera are/'eco...o'nizedin the muds

at A,iinamiyama:
  BolitJz:izzZa q2ta(lri7ate7'a (ScHxvAGEi<)

  &'bici21es lobaX7tl2ts (XVALKER cSl'L JAcoB)

  EPonz'des.sp.
  F7'onalzrculirna. sp.

 S:Globi.ojtrri)za bzslloi't2{es D'O. pNBiGNy

  GlobzSoJerlna cf'assptoTmi3 CrALLowAy & "'issLEi<
  Crlobz3a'(.?f'IYza• sp. ciff. ai2t.t(r2't7je-ii D'O. i<BIGtNy

 *Globz[.o're,rina, z:z./Z•ala• D'Oi<BiGNy ' '
 ;i:Globz:.ov•ri7i'a, (6iZ.obzS)'en>zoi'tges) cp,closloma CrALLoxxrAy &' XVissLF.R

  (ITrloborota•l!lr. I2i7mi'tla. (I.B)RADy)

  G;yroz'tli;i2.a orbz'ciila•f7ls D'Oi<BiGNy

  La•.ov72a sp.

  Aro•izzbn sp.

                            t  0rb2(li>za ufzzPde•rs(z D'ORBIG.xTy

  1) op. cit, p. 88.'
  g) Zum Schlchtungsproblem ; N•eties Jtthrbuch, S3 B. Bd., B, pp. 27i-320, ig26.
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  Pull{inzZztz.)zc7. obli'azglloczt.lata PAi<i<Erx L9L' JoNEs

    The chambers of the I;oraininiferas are fi11ed with smali granular

crystals of pyrites.

    It is clear that the pyroclastic beds are indepenclent of terrigenous

sedirnentation; thotigh they may indicate local time lines, they can
not be. used iR reg,ion,al coi'relation. Tlie tu'ffs of the Irlosoya Becls

alsn spreacl over the area of the I-I[orinouti Cxroup. The upper tuff is

ill-clefiiied, but the lower or the Ioztnni Tuff appears as a conspicuoas

bed composecl o'f altern,at'ions o.f white fine tuff ancl puiiniceous sa. nd

accumulat,ing up to 2o in. at Iozunii. It thins gr.aclually southeastwarcl•

    About 3oo in. Iower thaR this pyrocla, stic hoi'izon, there lies another

tuff namecl Siraiwa or I+I.otta [L'uflf xvith a thlckness oÅí about 2-l.in• at

the type localit'y. rl'he stril) rLms southeastward to l•Iinamiyama and
then ttu'ns south along' tlie northeast southxvest folcting of the Sag.ara

Be(ls. This tuff is thinner at liX'Iinamiyania, whei"e it is io ni•, thaR iii

the northwest. At Siraiwa near I-Iorinotiti, tl)e bed consists of a
sing'le inassive light-coloLired fine tuff, bttt it differentiates into alterna-

tions lil<e the Iozumi Tufi7. Sometimes the pyroclastic naaterials were

scattered in the terrigenous mucls to naal<e tu'ffaceous shales, a goocl
example of wliich is sGen at l[<t)l<uz6 near ]Nfinan]iy,anr;a. ]ix)emarkable

contortions oftGn founcl both in the Siraiwa ancl the Ioztimi Tuffs htave
                'been attributed to subaq"atic stliclings by Prof. Ocit"v.x. -Uncler tly)

inicroscope, the xvhlte substances appear as volcanic s,'la,ss ancl little

ci' ystals but org'anic remains, such as (I.rlobi3rcri>ia occur.

    The alternations chaiige to thicl< cons.loniei'ate near the ovei"'
lappin.cr base. 'The seams of sand more qtiickly chanLge lnto becls of
cotarser secliments, which xvere clei'ivecl frcm a nai'row shelf x?Lrlaere the

action of cLirrents wLa.s prevalent. The con"LineRtal slope upon wliich

the overlapping conglomerates xvero clepositccl was steep ; hence huge

angular })oulders of the Ooig"awa sanclstones more than sm• iii dia-
meter were mix,ecl with smaller boulclers., Tlie conglomerates consist
of subans,ular fragments of the( oigaxx?a shale, a-ncl the Sagara niuds
in the east, or the I"ana:"'i nauds in t-lie i'iorth, to..o'ether xvith sub-

orclinate roundecl pebbles of older roÅëks.

    Along" the ea.g.icern border of the I-Ioi'lnouti G-froup, alternations of

cong'lomer(ate ancl finer sediments come first, close to the fioor, f'ollowed

by a thicl< polyg'enetic conglomerate knoxvn as " I-I,ag{ma Conglonie-
rate " about 3o m. thicl< at I'Iagima. ; and then the alternating conglome-

rates, sancls and muds come .again. In tlie ncrthern borcler, ancl near
the normal I<akegaxva area, massive sancls are often intercalated between



J, l)ViAKIyA"fA:-

tl'ie conglomerates, and some of them extend fartker into the middle
area of the IFIysch type alternations.

    These basal and peripheral conglomerates, occasionally contain
a.e.' gregate masses of shell fragments washed down from the shelÅí•
Septaria nodules founcl in the congtlomerate at Simoyubi seem tg re-
preseRt ehe earliest organic record oÅí the Infra-Dain'itian, containing a

biva2ve species, reÅíerable to the group of Letcz'7zoma annztlata IREEvE
a form associated as a rule with the g'roup of TliL3!asibla bz3ecta CoNRAD

in the IixTeogene rocl<s oÅí this country. There is some doubt of the
septaria being "remani6" clerived from the Sag'ara Beds. Blocks oÅí
shelly limestolte found iR the conglomerate at T. akao-yama and a
slightly higher 1iorizon thalt that of Sinioyubi enclose OpercullRes, and[

the typical I<akeg;awa forms such as Ani'tissibL26ecten .Praesziscrni3 and

TtrenenL'ardiiz Panda. The climate of the early I-Iorinouti age wcrts warni

enoug'h to permit 01Pe7'c2t.inza (01Pe7'c2binzclla) 7]enosa IFicHTt.'L & MoLL

to Iive on the shelf associated with the .above-mentioned shells.

    The fossil shells nained by Il'roÅí. Yoi<oy.xMA from the I"Iacgima
Cons.lomerate at IifirugayEi (Loc. 8og) have erroneously been thoug'ht

to be from the unclerlyinsr Sagara Beds. Besides Am2tssz'oPecign Prae-
sil.o7zds (YoKoyA"fA), l71ene7`ibartli?x Pana{a ('Srloi<oyAM.N) and Tit7'n•'cula

subtleclikt,ik (Yoi<oyAMA) ProÅí 'Xlroi<oyAllfA ln,s clescribed,afew interest-

ing' new sp'ecies, nainely Tt:m.oclea o.fa,7c,al (as VIe7izts), " Ca•7'tllzi•m"

c' gr7'e.o'i;um• and C•ra•ssaX•eZliZes Pa2pxill2ts. There is a laminatecl sandstone

with .tleolali2x scbu'oeteriizna CAi<pENTER var. in the uppermost part of

the conglomerate at I-Iirug'ayca (]Loc. 8io).

    Along the northern border, the shell remains are by no means
scarce in the conglomerates ; ,they are, however, mostly too fragmental

to permit of any accurate identiflcation, and especially those of the
Tomita district have not been w• ell surveyed as :et.

    The shell sandstone with a variable thicl<ness is exposed along
the banl< of a reservolr at I<umomy6 about 31<m. north oÅí I-Iorinouti
and yielcls ill-defined 0Perc2ili:na and fragments oÅí Szu:/izletvz. Passii3g'

over the valley oÅí Sakagawa and g'oing westward, we come to the
young-er horizons of the con.cr,iomerate overlappin.cr the lower ones•
The lists of the coiniinoR determinable species of Mollusca from these
horizons at several localities are given below, mostly in ascendin.cr order
(abundant specles are marked with)s' , and rare forms are omltted) :

  i. A. Teragaya, Higasi-Yan?aguti (I.oc. 7io).
          Am2isszb15ectefz Praeszlsovzzle (YoKoyAMA)

         "Cliione (Tib7zoclea) oza"wai (YeKoyAMA)
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         Clilone (Claztsifzella) z3abelllna (PHiLippi)

         Cleneefztziz ev,71/ieleti' MABiu"E

         PaPhia schnellibeza (DuNKER)
         .tPsanemosolen tliPuane'catets (LiscHKE)

         Venen'caTtlila f5a?z`la (YoKoyAMA)
     B. In front oÅí the temple of Koyasu-kwannon, I -Ii.crasi-'Nramag'"ti.

         Nen'laeformib sa.aamz'ensilss (PiLsBi<y)

         0cztlz>z(x sp. (Coral)

         Siiblio7zalztx cassi'tlapti'aeformi3 tleclzpuuzlr YoKoyA"EA

         S2tckabbnz sztclza-'e-7zse ('YroKoyAMA)

    Perhaps this horizon (i) comes very close to that one represented
by the shells at I-Iirugaya. I propose to call this the TiYn.oclea o:a7vai

zone as this species seemecl to be chiefiy confinecl to this horizon.
  2. In a bed of macssive silt restm.cr upon tke top of a small hill
     consisting oÅí the Tamari muds at Honzyo (Loc. 68o)

         Ancz'lla albocallosa (I.iscHKE)

         BiZtth"7ii 77ii3ellibsi)n?trz "SErloKoyAMA
         C7'assa.XelliZes oblo72•.aal2is 2x•clii'da•nits (Yoi<oyAMA)

         17u-l.crora,7'i}z (Pseiblia•ea.) totomoi'ensds .1)vlal<iyAMA

         lnauzlsz'loT 7'tLfi)'eLlisi'z' (SMIfryi)

         lfza2tzlozZor eoa• ]YItxKiyAMA

         .Lz;moPsils c7'enata ADAMs
         21de'c7'q/zts2ts 771a.(r711Lvaczt,s (LlsCI{I<E)

         Patiblittz scli.nellilvna (DuiNri<m{)

    This bed does not belong to the Horinouti Group in a strict sense,

but possibly is a remnant of the shallow water deposits upon a, narrow
she!f, and a fault runnin.cr from Yasal<a to Sonogicya lias placed the
blocl< in Åíhe present position, neig-hbouring the typical alternating' beds.

  3. A. Senba, IIi.o+asi--Yatna$,uti (Loc. 674).

         Che'COre2tS tOtO771ZlanSllY ]]t(AKIYAMA

         CIementz2i Tatlieleti' A{ABiLLE
         Dosz'nziz bilztn2tlata (Gi<Ay)

         Glyc:r77ienls naleamztTaz- MAKiyAMA

         Ledo confusa IIANLEy
         Lz:nzoLPsz3 mztltz3t7'idta (FoRsi<XL)

         llfaco7na lotonezefzszs MAi<iyAMA

         01i'rua mztsteinza I.AMARcK
        Sztcllz'um 721J}istz'C7.t771 (YOKOYAMA)

         .9ucliz)t7ii s2tchlense (YoKoyAMA)

         S2tcliz?tnz obsolefum A'IAKiyA"fA
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         SoZetellzhza boecl2bi.alia2tsi' LiscHKE

         Tu7'riZella Pc7'l6'7'eb7'c7 Yoi<oyAMA'

         l)renenba7'a{iiz Pa72rin (Yoi<oyAA•fA)

     IP). [Between Senba cancl tNwamoto (]'.oc. 673)•
         A7n.ussibL?Oecten 267'(?fes7.3)'nzls ("Sl"oi<oyAM,x)

         Cancellew'ia- P7`isti'na (Yoi<oyAMA)

         Chzico7'e2ts loXom,ibnsi3 A'rAi<iyAMA

         Cke'o7ze (Clausz>2elltv) zlsa•belk)ia, <IPi-m.ipi'i)

         (3!lvca!772.erilg tol'ovulens2[s ]N(IItxi<ixTtN"•TA
         Lilnib/psils' 77z?xlli3'lfiir,ta• ([FoRsi<XL)

         .ZT.z:moL15sis afay'l•)71cze SowERBy

         Mef'ctyza•7'ztv .ftoK'o.va7na•i' (bfAIx'lyAArA)

         Ne7'iZaef'o7vni3' sa.o'am.zicnsz3 (PiLsBRy)

         PaPkeiz sclz•nell,i?i7za (DuNi<EpN)

         k.9ca•Pliag'ca sa.lowi' caslellata (Yoi<oytx"rA)

         Si)li•onalzZi casszhlarititfo•r•mik clec'lie,,23 'Y'oi<oy•A"{A

         Suc/ll>l771 7n.p,sll'c2t7n. ('Nrol<oytnfA)

         .92gcfaz;u7n• s2tc/iiisnse (N"oi<oytx"itx)

         S2iclza'unz obsoleYu7n, l'IAi<iyArux

         Tc'f'eb7'a bifi'o7zs ILIiNDs

         Tu7'7'ilella Pc7'Xcrebra Yoi<oyA"fA
         Mc7zeri'da7'dla Pa•fida (Yoi<oyAtvTtx)

    I-Iere in these ioealities, fras,nients of shells are founcl abunclantly

in concretions aftcl in accuinulations in the brown sands between the
conglomerates Et little al)ov'e t'he Sirai",a Ttiflf. The fatma resembles

very nxich that of Dainiti ii} its assemblage of A(folluscan fornas.
iS'?tcft,i>t.77i. 77MJsticzt•rz ancl S. s2icliz'(rnss are the characÅíeristic Åíossils of
this zone. "'Il)he Siraixv.a 'III"uff which lies unclerneath these sands cor-

responcls to the loxver tuflf observed in Sonoda near I"rori.

  4. Calcareou.g siltstones embeclded in the alternations at Sonogaya

      (I.oc. 67g)

         /{tcz7a 77u;ra•bi'lik (AD,Ntsis & IPxEEvE)

         xsflm?iss!b/)eclt?n. P7'aesiiso'ni3 ("Si'oi<oyAMA)

         Ano7ma' liirc/ikei ])AuTzENBERG & iFiscHF.i<

         Ca4Pl'raea. sp.
         Ca71Xrka•7'71s lfoXo771zle7zsllg A(fAI<iyAMA

         Cv'tzss(xtelliZes oblon.(rat'us ?pcim`dan2xs Yoi<oxrArTA

         IL)osi;mke• 7?7L15ofzi'ca REEvE

         C.TliJd.a.,fnca'ik lolo7nzZ'7is2:s ]N4,xi<ix'ArTA

         f"(rcla confzt.sa I+IAixTLEy
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         .,]dracirocallikla Paczfica (IDiLLwyN)

         ]dTt'noliiz sp.
         A7Tassan2ts (Caesilv) tleviiisszts (Yoi<oyA}iA)
         x']tlTe7'cgna7'zti j},oi(?o.va77ia•i' (liN'IAKiyA"T.x)

         A7Ie7'iifaefo7'mils sa..o'a•mzkrnsi3' (PiLsBi<y•)

         .l?aLPLyn't2Iga •m.zdzL'a (REEvE)

         .Psa7n77zosolen tliPvari'caXzis (ILiscKi<E)

         .S'g.iblioizaliZz cassiL2.{ari2ie."7formilg clecl2dilr Yoi<oyAMA

         Siplionalilx mi7?ado MELviLL
         .S"olen .crofclomk "}t'oKoxrArm
         Sztclii)tvi obsoletet7fi IN'XAi<iytxMA (xeX. n3utation nctu' to con.(rlo-

         •i7ieralzs'in)

         Telli)ia k2tf'o(laz' ]iX'!AI<!yAMA

         Terebra t7'ilse•i'ilr,fa• Gi<txy

         Toiina sp. aff. Iiis'dltri'ea.na I<tis'i'm<

         T/tyiart;c-a.rtli?x Pan(iTa (\'oKoyAM,y)

  s• I<iirozLun2, about r) l<ni. north-northeast of I<al<es,'awa, in the

     conglomerate (Loc} 67D•
         AviussdoLg5gt:ten Pfae;siS)'nds (Yoi<oyAMA)

         l)os7:nziz bil2llz•ulalcz (Gi<txy)

         IIacf'ocalliirla Pac'ivaca (DiLLw\N)

         Alassarl2ts (Caesila) deniibszts (Yoi<oyAiiA)
         .2 la20kilv sclifiallib•na (IDuNi<Ei<)

         ScaL2t5ka'rca safo7eii' caslerllata ('ELroi<oy.xM.L)

         Sti61zoptza,lilr. tlai>izZicrisz3 A{.xi<iytxMA

         5'uchf2v7ii szt.c/izknse Yoi<oyt",TA (A ii]utation)

         .fYucthXzi•in. obsoleXzl.7n. Arftxi<iyAbfA

         S'uclza-let,i7i 77i:L,sXz'cetvi ('Si'oi<oyAiTtx) (A ii)utation, base sniooth)

         Zief'n}fella 20erlty'6?b7'a 'Slroi<oytxiTA

         Vt'•ne•n'darcliZi .2baiiczla (Yoi<oyAMtx)

  6. A,Iitare near Iscal<eg,awa, muclcly constlortierate with glauconite--

     iil<e substances (iLoc. 67o)•

         Dosi)zitz 7'aPonilra ZR.EEvE
         (I!(1'cj,meri3 7'otuncZ•a (IDuNi<fi.i<)

         /12Ili'cr'ofttsus ma.crniJifcr2ts (I.iscHi<E)

         u?VTa,li'ca 7'anllioslomaa IDEsi-iAyF.s

         kS'cnfL2b/i(z7'ca sato7c,l castellal'(p (\'oKoyAirA)

         Suckabt77i s2t-clitense 'li'oi<oyAMA

    Two corals which beloR.cr to 0cet,l-i>za ancl Flabell2tm respectively

are crilso to be founc"L in this rock.
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    Of these localities, the shells from (4) and (s) show evident re-

lation with those of the Dainiti sands; they come kigh above the
Suc/iz?tm myslz'dztm zone, tl?ough we have no positive data to justlfy
correlating them with the H6nohasi zone. Those of (6) exhibit a calm
water condition lil<e the TeBn6 Sands.
    In conc!usion, I. woulct emphatically repeat that the }Iorinouti
Group ls merely a Flysch type facies oÅí the Kakegawa Series and
that its lower parts, lower thalt the Siraiwa Tuff are the deposits
precediR.cr the lowest fossiliferous horizon of the noymal I<akegawa

Group.

       SOGA SERIES AND OGAWA CONGLOMERATE
    The Soga Series is a shallow sea-and partly fiuviatile deposit laicl

down durin.cr the periocl of emerg'ence which followed the naaximum
subsidence of the Ketienzi Beds. It is diflicult to distinguish the Soga

Series Åírom the underlying rocks by its lithologicai characters only;
bL}t the rocks are eviclently coarser aRd inore mlcaceous than the mucl

of the Upper Kakeg"awa. [L'he rocl<s of the low• er part, wfth aR ag-
gregate thicl<ness of som. are mostly sands with mica flal<es, and
laminated with thin layers of mud. The'sancls almost always enclose
Gl:vcL;ymeri3 fof2Lnafa (DuNi<Ei<), kS"uclii.hr•vi subs2tcfaibnse tXtlAi<iyAMA and

S2sclii?u7i .criisJantezt•iii ('I-tEssoN), A bed of pumiceous and micaceous

silt forms the midclle subdivision ininiediately followin.o' the lower becls.

The fossils founcl in this bed at various localities iR the Soga clistrict,

are those of typtcal s!Lallow water forms such as ClenienzfiZz z,cbiflieleti'
]iVIABiLLE, Glj/cymev'i3 7'olun`la (DuNi<ER) and RcvPiniz .o'reey(eT'z' (IDuNKER).

    The upper subdivision of tl}e formation-probably of fiuviatiie
orig'in-Lis made up oÅí current-bedded sands with pebbles to the west
of the Ogasa ll ills at least, but as the So..o."a Series rcknges eastwcrerd

thev beconae laniinatecl, niicaceous sancls, ancl silts with marine shalls.

In the nortliside valleys of the Ogasa I{i!ls, the silts contain Glj,cyvicri3

roluncla (DuLNTi<ER), 2JIatcTocalli3ta .2bacifca (DiLLxvyN), .2Xreno!51iora exuta

(REEvE), Dentali'zt77i 7orei' 'n/ea2ifi' DuNi<ER, .9ztckz'zv77z .o'iiscrantezp77i (LEssoN)

and many other insi,o,-nificant forms of IXtrollusca.

    Even the lower two stibclivisions change latercrtliy wGstx?vard into
typical fiuviatile cleposits, ancl in the U.o'ari district tlie real bull< of

ehe Soga Series is niacle up oÅí pebbles ancl sands, with aR iri`e..o'ularly

formed pyroclastic bed intervenin.o.' between the upper and lower sub-
divisions. In fact, the latter tuff plays the r61e of an index bed cor-

respondlng to the micldle ptuniceous bed in the east.



         Strati raplry of the Kakegawa Pliocene in T5to"mi 3!

    Micro-organisms found in the sand taken from the basal bed at
Ry6ke are as follows :
  Baggina tolomz'ensz3 n. sp.
  Czbz'cz'tles lobalztlzis (WALKER & JAcoB)

  EllPlizLlz)tm senbnoalosztm (iTVftiNsTER)

  EPonzkeles Praeczbzcta (KARpxER)

  Globz,Iaerzna c.7closloma GALLowAy & WissLER
  GIobziscre7'z)za zle?flata D'ORBIGNy

  Globeisaef'z)za bztlloz271es D'ORBiGixTy

  .Lentz'c2Jllna (.Z?obztl2ts) calcar (I.iNixTS)

  .NIo7zion zdmbz`liicat2dla (]N([oiN'TAGuE)

  07'bzelz)za ztnzirefsa D'ORBIGNy

  0Pe7cztinia ammo7zoi21es (Gi<oNovius)
  uPlamtlina 7villlersto7L7i (Scf{wAGEi<)

  0-za>zt7zteloculibza a2t•beri2uza D'Oi<BiGixTy

  k'olali'a PaLPi'llosa corn."ressimsczila BRADy

  Siibkono.crenerina raLgSkanzss (PAi<KER & JoNEs)

  Loxoconclia sp.
  Calcareous sponge spicules.
  Fragments of Echinoid tests.
    Besides qtiartz g'rains, and mica particles, there is some amount
of volcanic glasses.

    The So..cra beds are unconformably overlait3 by the monogenetic
Ogasa Conglomerate about iSoin. thicl<. The gravels of the con-
glomerate are chiefly rocks of the Mil<ura Series with a few exceptions

of porphyrite, granite and Palaeozoic rocl<s. 'l'he conglorner.ate over-

laps a mud formatlon of marine origin, good exposures of the latter
being seen in Åíhe envirot3s of I-Itil<tiroi and at G6do iti the Ikesindeti

district. The }inud yields rich micro-fossils ; for exi, mple, Foraminifera

and Radiolaria are abtmdant in the inud of G6do.

                        STRUCTURE
    Generally speakitis., the area in which. the I<akegawa rocks is
disposed is synclinal. The sync!ine plunges sonthwestwarcl and is
very asymmetrical, the northern limb being so wide and gentle to the
axis that it may be referred to as a moiioclilte, whi!e the other limb
is limitecl to a narrow belt along'the basement composed of the Sagara
and Ooigawa [Beds which are more -strong-ly folded. Therefore, the
strata may be said to be arranged in southwesterly dipping sheets,
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which are af'fecteCl by an obliquely transverse NE-SXV up-folcl. Up
anci dowri foldls of the Sagara IBeds, however, had tal<en place previous-

ly to the beginning- of the I<al<egrax/ a epoch.

    The iilorinouti Gi'oLip which is the I?lysch type facies of the
I<al<egawa Series, was depositecl ip the deep basin proci,Liced by the
same moxrement ag the above, aricl the strata overlap .along the steeply
sloped fioor ln the north of the areLi. Tl]is faclr ls clearly slioxvn in

the accoinpaiiyins,- g'eolos,'ical map as the $trikes are diagonal or .rtli'nost

at rifTht ang'les to the basal bound.ary. Tliis steep fioor seems to be

the continental slope in f'ront. of the xrery narroxv shelf which was
bEcl<ecl by the Al<aisi mountains. Huge blocl<s of the Setogawa ancl
Ooigaxxra rocks, probably those borderingr the outet' or coastal zone of

the niountainous land, were broug'ht clown to the slope ancl niing-led

xvith the finer secliinents.

    There is also can unconformity between the Il[a$,ima CongloinerLate

and the .S. as,'ara 'Becls. There are many reasons to Eccount for tlie
fact that the pre-I<al<es,"axva folcling' happenecl uncler the se.a so that

no iniportant tiine g"ap iiitervenes between the two series ; they certain-

ly represent a continuous st"clinientation interrupted only by the oyogenic

movement. !Nn.crular and less sorted boulc].ers of the pre-I<al<egawa
rocl<s cont'ainecl in the Eagima Cong'lomerate were inostly supplied
froin the tops of the anticlines through the'agency of marine erosion
ancl partly by subaquatic slicles. ']]he ]X•iolluscan shGlls which livecl

upon the banks wei-e driven brol<en to pieces, int.o the deeper basin
of the I-Iorinouti Seca. Submarine unconformities of this 1<incl may not

be takeii as valucable clcata for correlation, because, thou..o'h they inay

appear, sufficiently i`emarl<able to be tennecl nonconformities, tlie eleva-

tional orogenic movements are inore local than t.he epeirogenic earth-
]novement. 1[f subsequent su})siclence occurs, the nex/ er rocks are
unconfortnable at tlie summits of the anticlines, but ehey overlap their

lower menabers on the limbs, and rest conformably upon the flat baslns.

T.here will be znarkeci oxierstepplng at the top of each anticlii]e; and

i)aeLiraily tl}e time g,ap batween the basement series and the new one
is at its maximuni there. XV- ith the diastrophisms cs crit'eria, we may
fail, therofore, to correlate the Sa$.ara ancl I<al<eg'awa Series to the

unbrol<en sequence of the marine bathyal Ai"iocene ancl IPIiocene strata

in Northern Japan, wliicli have been s.rouped uncler the head of
" A,iizuho Series " by [Prof. 'SLrABE ancl Mr. -4LoKi•

    There have beeh observed itinunierable minor faults ln the area
of the I[<al<es.awa Series, especlally rich near atLcl iirL the pyroclastic
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 zones, but their effect on the entire structure is nes,li.crible, with a few

 exceptions along the north border. The n'iappiRg shoxvs certain dis-
 continuities o'E the strata interposecl in t'he Recent cilluviuiTn between

 the hills. The most remarl<able concealed clislocation of this. kind,
 is tliat of the Sal<a-gawa v'alley. The displacenient is i3ot very larg'e

 near Kakegawa, while it grows larger towards the west, where the
 soLithern sicle is eviclently thrown dow• n. It may be taken as' a hing• e

 fault, if it is permitted to assume that its concealed part is continuous

 wkh a fault betw•een Sonogaya ancl the south of NTissaka,
     There is calso a NIE-SNV fiexzzre of the Kakegawa Group in the
 Ugari clistric.t, as is shown in the geological map. .It is clear tlLat
 the fiexure as well as all the above-mentioned clislocations accompanied'

 the epeirogenic movenient before the commence;nent of the cycle of
 the Soga Series.

                      PALasO-ECOLOGY
     It l}as beeR clemonstratecl in the former paper, " beIolluscan Ii'auna

 of the I.ower Part of the I<al<egawa Series etc." that tlie temperature

 oi' the ILower I<al<egawa waters was about the s.ame as that of the
 present sea oÅí the I<ii' Peninsuia. The seas of Japanese Tslands are

 capable of appprtionment iiito two provinces, namely northern and
 southern, according to tke distributions of the living lrXaollusca, The
 southern province, which is obviously related to the Indo-Pacific Pro-
 vince, is g-enerally knowia to [Europeaik malacologists crts the Japonic

 Province and ls considered to consist of the Japanese Islands tog-ether
 with Corea ancl a stretch of the acljaceiit inft. inland coast of tml<nown

 extent.. The fauna is governecl by the warm ``I<urosio" current
which permits subtropical species to extencl far north to I<inketzan
where the colCl " Oyasio " current I<eeps them b:-reck.

    The- fauna of the I<Eikeg'cftwa Serles is real.ly of the Kurosio type

with a few exceptions. This is shown by the fact that the majority
of the living.r members of the fauna are clistributed ln the southern
Japonic IProvince. Thus G!;ycL;ym.en3 f'otzmtzla (DuN,KER), Ri'nncx atte"niiala

IREEvE, ]IC.•yaalora •re.'e"deana S"ft'rn, Cle.mentitz "uatlielelz' evlABiLLE, t)ZTacro-

calli31a PaciJiZca (DiLLwyN•), "PaLPIide scbuzelZ•ibuza (DuNi<ER), xFlnti:.crona

(T/enl•ricola) casi:naeformis (YoKoyAx,T,N), 7{?atiZ(i .Petlcliella (ADAMs LSI[

IP..EEvE), Corbula ev:yafbu'ocxro7z (LAMtu<ci<), Corbula scaL2blioi'tle.s HiNDs,

T!ieo(loxzds (CliZlioii) Te'lroPi'cthts (l'IAi<'rEtNrs), Ac77icvea Py.crr7iaea (DuN-

KER), Bttrsa 7'aiialloih{es (REEvE), Besoa•rtllca 7t)PoniZ'a (REEvE), iVeriZae-

formik sa.aalliz'e'fzsi3 (IPiLsBRy), -Eeinatzici'na PaLPilla (GMELiN), 01fida
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musteli7ia LAMAi<cK, AnczZla albocallosa (I.iscilli<E), Cancellaniz sL26cn-

.crlen'ana DEsHAyEs, TeTebr(v stTafmbzea GpNAy, TeTebra bi.7';pto7zs }-IiNDs,
ztlslkenotoma ali27Tz'ciZi3 (S"iitrH), lnezdz3zZoT 7'eLfilecj,siZ (SMrÅíH), Sip/ionalitz

77ziZ'a(?Io (MEi.vii.L), Si)honalde stearnsz'z' [PiLsBi<y and 11,ficrofuszts

'nm.cr7zificzts (LiscKi<E) have been recorded from the seEs between Tate-

yama and NtTa.crasacl<i. Some of them are distributecl as far south as

the China Sea anct the Philipp2nes. Many of the extlnct species and
subspecies are evidently allied to living represei?tatives of the southern

province. The following molluscan genera belon.o' to the Inclo-Pacific
element: ffeltizczvs, CyPraea, Bezoardzha, Bztrsa•, Biplex, Cantliarzvs,
Latrztnc2dlzis, C/ii'coreus, Aczipzi'rPztra, Cypleo7zocinZus, T/iaz3, StnSo'alella,

.Lyftlv, 01i'wa, AnczZla, 7lviScronostoma, Terebra, TuTrzls', Asl/ienoloma,
Cp,tliaptellcv and Conzts.

    IForaminifera aye not of great use in dyawing lnferences as to
temperature, for man: of the species are eurytkerrnic ; but the shallow
x?Lrater benthos 0PeTce-'inzella "uenosa (CusfiMAN) an(l 1?Notali2x scliroe-

l6'7'ibuza CARpEN'rER live oRly in the subtropical and tropical regions of

the present Indo-IPaclfic I[l)rovince. Juds.ing Åíroni the fact stated above

we may conclude tkat the Kal<es,awa fauna as a whole 1{vect in tl}e
warm waters of the Il<Z"roslo.
    Aside from a few forms, the fossils are such as iive iR the open
sea in water havingny only a sli.o'ht rang)-e of salinity. Tlulv•ra totomi:

ensilr MAK!yAMA is the only one which llvecl iri freshwater, according-

to the eviclence afforded by recent species of the saiir}e genus fotmd
in the Tropics. The absence of Bati'lla•7'ilv, Tym.Panolonos, C"e7'iZinWea,

Cldiz,a, Corbz'cztla. .and 1?wdiYaPes which are liable to be preseiit iR

bracl<ish water deposits of the Pliocene o'f this counti'y, and of the
solitary example of the freslawcxter foyin ics well, indicates that very

little bracl<ish Nvater material hacl caccess to the areaunder dis'cussion.

    /ftcmaea Py.crmaea (Duixri<Ei<) which is irarely Åíound in tlie Dainiti

Sands is evideRtly a littoral shell which lived on hard rocl<s. Probabiy
Tlieoalo.yzns retroLPiblus (MAR"tiEixrs), IZIIiats 'nalecJmes•rai' sTNtlAKiyAMA and

.Lacztna 7'nteptvt;eaJztr AtlAKiyAMtN had a similar habitat. The listed species

of the Dainitian stag-e d[o not represent the communities oÅí that agJe,

because they were mostly piled up by winnowing' actions into lenti-
cular masses, ancl moreover some dead gastropod shells might have
been transported by hermit crabs. 'I'herefore such fossil heaps iti the
Dainiti Sancls inclicate the inixecl up communities of the acljacent sea

bottoms. There is little fear of any considerable amount of benthonic
inclividuals under deeper watevs being mixecl with them except in the
case of very thiR shells.
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    According' to the data of the livin..cr species, the heaps are amal-

gamated formatioRs oÅí littoral shelis oi3 a sandy beach from the inter-

tidal belt to shorewater. The common bivalves iR the loca[lities at
D.alniti such as ScaPliarca satoivl caslellata YoKoyAMA, Dosz)ziiz 7'aiponzta

REEvE, Telli>za leztroalai ]xX(fAKiyAMA, Afacom.a totonitenszls ]XtlAKiyA"TA,

xl•facfTcb sztlcalariZz DEsHA\Es and Corbztla er•ylin'otzlo7•z I.AAfARcK, as well
                                        v                                                              'as the absence oÅí x41mzsssibLPeclen PraeszLcrmJs (Yoi<oyA"fA) indicate the

littoral condition, They feed oR micro-organisms and are preyecl upon
by carnivorous gastropods.
    There is a probabie relationship between tiae occurreiice of Sca-
jOlutrca saloiez' castellata and the fossil form of .EVenZaeformz3 sa.cramiL

enszic. The relationship would be what is termeC!, " c,arnitrore niche."t

Seaven,cr,er$ such as Suclu'2dni suclii'ense (Y'oi<oyAMA). Szvclilzt77i 7ni;ystz'c•2srz

(Yoi<oyAMA), NassaTzlass caelat2ts 'arainidinlrnszls (Yoi<oyAllfA), Caesiiz

ale7m3sa (YoKoyAMA) and the specles of 01-uellaJ occur abundantly.

    The amalgamated formations at various localities near r{I6noh.ftsi
are of a slig"htly later origin than tiiose at Dainiti; and at the same
time they are composed of certain communities under slighrly different
ecological factors froin the latter. Ii[ere GIL:ycJ,vierils toXomi'cnsi3 ]N•IAKJ-

yA)rA, li2rercenaTiiz JyoleoLytp77iai' (MAKiyAMA) and Venenbaralia Pa7itla

(YoKoyA}fA) are abundant while ScaPliarca sato7evi' castellal'a is by no

means rare. In a locality at Taruki, .-'tm-ussibPeclen Ppta•esiSo'ni3 and

LtimoPsi3 cliiZa•ndona Yoi<oyAbfA are the commonest constituents. These
inicro-phag-ous bivalves together with the scavengers 01ikdella, .ZVIassa-

riids and S2tclen?tm obsoleledm MAi<iyA"TA iRclicate a littoral sandy bottom.

The presence of Amuss2bPecten and the total absence of the fresh-
water form, w• e niay attribute to a slis.litly deeper belt. /Xssociated

with the appearance of Gl)•'c.ymewi3 totovizbezs23, the number of A7Tafiba

7iznfliostonza• apparentiy increasecl in the H6nohasi zone. The latter

carnivore is always found with Gl.•ycl,meri3 iJa the Neogene rocks of
th{s coLmtry, and perhaps is fesponsible for most of the hoies in the

beaks of victims. '
    The winnowing process was less actlve in the deeper sea under
which the Tenn6 Sand was laid down. IIence it is eviclent that the
aBimal communities have been preservecl with iess dis.turbance than
ln the Dainiti Sands. 11•fer.cena.nke. yoleo.yamaz; Cliibne z3abellibza,
]facoma toto7n.z'ensz3, 21factra sztlcalarza, PanoPe 7tzPonita, Ccvfztlza7'zis

Xorfo77ii'ensi:g, Tfiazls' naleam2trai' atiCl the species of Terebra are uR-

i) Elton, C., Animal Ecology, p• 63, i927i
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represented, though they were coinmon as facies fossils in the imcler-
lylng becl. On the other hand, CmssatelliZes Jva.cretml INilAmyA"fA,
CrassaXelliZes oblo7z.craX2"s 2iclii21aiz2es (Yoi<oyAiiA), Fiissi'de7ztalibv7rz p,oleo-

yamal MAi<ryA"EA, Lis'chliei2z a•liev.;nae, (Liscm<E), iYenoLP/iora exztta

(REEvE), Bzd7'sa ranalloitles (REEvE), Be.cr.oarnhtn 7'aPom'ca (REEvE),
L.w'iti valazttho7zib(z A4ti<ryAiTA, i(?sePliaea totom.ibfzsi3 MAi<iyA"fA, C71i.o-

m.iZ7ta fzal?amztrai' ]NilAi<iyAMA, TitT'rib2rila szJba{ecli'"uzls (Yoi<oyA"ftx), .Zn-

a2tz3ilor i6:z7)'eLysi'Z SMi'rH), Sz)lionalibu mifeaclo MELviLL ancl Ai2(i'c7'ofttsus

ma.cr7ziLficzts (T.isc[-ii<E) appeared fdr the first tkne in this horizon. rl[rhese

detta may be used to draw the conclusion that the communities were
on fine sand bottoms of the sublittoral zone. There were .aiso niches
fi11ed by monaxonidan spong'es ancl Foraminifera. As mentionecl in
ehe former paper, slight changes of assenablage occurred durins)' the
periocl of the cleposition either in ' stratigraphical sequence or in eco-
log'ical $uccession. Perhaps both the series of events were operative.

    The bottom materials wei`e very fine andt in part tlaey are mtTcldy
enoiigh to be ctesignatecl as sjlt, so that the sheHs adapted to coarsey
sanclsl such as Caizcella7'z?x notluliJf7era SowEi<By ancl xVassarXzJs Apuro(lal

]ev]r,xi<JyAMA, witli their cotu'se noclulife.rotis sculptures, did not fetvour

the Tenn6 Sancl. ScaPliarca satoiori' castellata, P77ene•rz'cafnhb Pa.nda,
Litr?tnc2tlzvs elatzvs (•Yoi<oyAMtN), x`/17idiZla albocallosa (I-.isciai<E) ancl

IZrur7vZella Pe•i'Xe•J'ebra Xroi<oyAMA hacl .a wider range both in space and

tinie, and extend from the littoral Dcxiniti Sands up to the subllttoral
                                                      `Tenn6 S.and. Am.ztsszbPecle'n Praesiiscrizi3 had also a wicte ransre but it

mig'ht not Iaawl< about. the iittoral zone. It is clear on !ool<ing over
the ficunal list tlaat inost oÅí the burrowing bivalves are recorcted from

sancly beds. Thus .PanoPe, 21Ie'rdbfzanZv, IVactra, Solen ancl Levt•j'arde

are confined to the Dainiti Sands.

    'rhe I-Iosoya Beds are iinore fossiliferous in the U.,o.'ari district

xvhere the fossil communities, as wel! as the characters of the rocl<s,

show a sublittoral environment. The chcange in the assemblage oÅí
                      'fossils from tl)at in the underlying' Tenn6 Sand is remarkable. A,Iany
of the TennS species disappeared from the area and were replacecl by
newcomers such as Antils,ro7za casi'nac:fTorniz3` (Yoi<oyA}fA), Clhlain..vs

rtdgsiZulosa (Duix,i<F.pN), ComPso(lriZli?z nal,a7ii2mai ]XtfAi<iyAAfA, Crtzssalgl-

liles nanzss (A.DA"{s LSZ REEvE), IL)e7ztalz2i•nz tolo77ile7zsi3 AilAi<iyA"fA,

fnqta3zXor totoniienszlg kwItxi<iy,x"rtx, A71('•rila.tyfof'7n.iic rei7zzlvna (DuNi<F.R),

Ii?ecle7i lo7?3!oe7zszs II'o!<uLNAG,y, 7bu,rn3 toloiiiile'nsiis iTKtl.x.i<iyA"ftx, Cancel-

lafitz 1.,obaewaslza'Z (lroi<oNTAMA) and IVatz'ca aalamszizna I)uLNi<Ei<. Cla•"utxtula

alai'nzbla'ensds (Yoi<oytzzTA), -ZV:assarius caelatzts (ADAMs) and 017'omzZTa
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fzafeam•ufai' ziga•ri'enszls AIAmyAMA differ slig'htly froiin the Dainitian

forms. Althoug-h no relevant clata based on the eeolog"y of the recent

forms can'be found, the communities may be jud.cred as sublittoral,
otherwise, either a few well-recognised littoral or certain bathyal benthos

woulcl be p]'esent. Now let us see what is the cause of the renewal
of the sublittoral fcauna. One of the probable worl<ing- hypothesis is

that the volcanic activity in the begini]in,.o- of the Hosoya age 1<illed

inaiay of the organisms which iived in the Dainitlan Sea. According
to j. N?scTALTHER,i ILo IB)iANco observecl the effects of the eruption of

Vesuvius in igo6 on the marine animals of the acli,acent seas. 'The
investi.cration shows that a reinarl<able disturbance of the animal com-

munity took place. Now, the ttiff of the I{osoya B- eds attains the
consiclerable thicl<ness of Hpom., evidence of a mbre violent eruption
than that of Vesuvlus in igo6. The upper portion oÅí the iJIosoyat
Becls consists of niucls ancl contains a comniunity similar to that of
I<etienzi Becls.

    The doiniinc nt molluscan remains of the I<6tienzi IBeds E re LimoPsils

lay'i;mae SowERBy, Z])enfali'ztm s,oleoyama•z' ]N([Ai<iyA"fA, 72crcz'czsla a•rbcre7z-

lco7zaZcns (Liscfii<E) and .Z}sgL2t51iaea tolonzatvzszlr MAKiyAMA. The com-

munity was persistent throug'hotit t'he whole range of the clivision,
lndicating- an uneventfuil habitat iia the mud belt, x?Lrhich coincides with

the twilight zone. Accorcling to Aiessers I<uJ<oDA aRdi IFuJiTA.2 Tzt-r-

ciic2tla a,r.crenteoizzZ•en•s has been dreclg'ecl at depths between 2oo-2ioom.

,I<uRoDA has informed me that .E.z:moL2bsz3 lay17nae comes up to the
littoral zone of Toyama IBay clurin.o' the height of winter, but its
favourite habitat seems to be the mucl belt.
    Echinoids are extremely rare, for the turbid bottom water did not.

suit them. A specimen of ScliihasXc7' 7'oPonzba. A. AGAssiz collected
by Mr. OoTuKA is the only detem3inable example. The piankton is
represented by GlobiScren'na• and PXe7'oiboda, of which the former is
abunclaRt everywhere in the rocl<s, but tlie latter occurs in noclules.

The noclules contain Ca."uoinza, Cli'o and Cresezb cis well as some
bivalves such as C2gsPztraTzZi, ILe.da and Tlayasi>'a. Tztrczcztla a•rbcren-

teo7iiZens is founcl in many cases. The origln of these noclules is
zml<nown. it is l<nown, however, tlaat the aitered viscosity of the
water delays the sinl<ing' of the bodi.es of the surface fauna and
produces• what has been called "artificial bottoms" upon which a
special twiligliit fauna appears to feed. Eventually })atches of such

                   tttt                   '                      '  1) Allg.emeine Palaeontologie, p. 332• ' '
  2) Ann. Ocean. Res., TCi,ky6, vol. 3, no• i, I929•
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artificial bottoms of the Ketienzi Sea were ernbedded in the miid and
thus the nodules would be produced.

     [Ehe fossils of the Tainari Beds s13ow an environment similar to
the Ketienzi, represented by the community of Li.:inoPszk tay'i7nag and

 Te-7-cz'c2nla aT.o'enteonzZens. At the same time, they comprise a boreal

genus Lora which was aliinost absent in the I<etienzi. The bottom
temperature of 8.20C was observed by FuJri'A at the diepth oÅí 2i6m•
off Inub6-ga-sal<i, where a few living specimens of Tzd7'c2.'cztla ar.creii-

teon2Zens were obtainecl. This temperature may not be unfavourab!e
to .Lora. The most lil<ely hypothesis to explain why Lo7'a dicl not
live iti the I<etienzi Sea is that ic barrier existecl on the east of the

area at tlaat time and preventecl the immigration of the boreal animals.

   ' The habitat of the Soga fa!ma was evidently clear sublittoral
water. IEchinoids were abundant bttt became scarce in the middle

pyroclastic subdivision. .. •
    In the paperi entitled "The IEvolution of Umbonium" I liave
ctiscussed tke phylog-eny of the Japanese (/vzbonzle-7n. which is clis-
tinstuislited Åírom the typical Umboizz'2tne as the sub.,o.'enus S?tclzalet7n..

The species oÅí S2vclit>tm have been clcassifiecl into tw• o species .o,.'roups

or g'ens, natnely those of Suckzbtin. s2t,cfii'ense and Szsc7itht.m 7nrvslik2f•n2..

The llneage of the latter gen has been assumed to start from S.
7n:itstz'c2tm. ("Sroi<oyAriA) of the Dainiti zone, but recent research has

shoxvn thact S. obsoldwm• 1'IAi<iyA"fA is oldeir ancl more persistent than

S, •m.),stibitni. Consequently S. ffiJyslituiii must be lool<ed ttpotk as a
Mlit.ltiOll.

    The habits and raclula oÅí recent .S'. monz'lptefj2ifn coslal2sm (I<iENF.R)

,were observed by Mr. Is. TAKi.2 S?ecinlesm is a scavenger living in
the littoracl and s"blittoral zones of the iapanese Islancls icncl it prefers

sancly bottoms to muds. It lived in the littoral and s"blittoral zones

of the Kakeg'awa ancl So.cra Seas. Several species, subspecies, and
submutations have been recognized. Each variet.v htrts a wicle eco-
logical, but a relatively small stratigraphical range. XVe can see tl}at

the chieÅí genotypic char,acters are confined to their sculptures. For
instcrnce, S. m.t,sli'cu77z kcis coa[t`ser spiral costae, thari S. obsoleX•?t,7n..

If natural seiection exercises any iinportanÅí inHuence upon the diver--

g'ence of species, we should expect to fincl that the characters separat-

ing species would in many cases be of obvious survival value. In the
case of Sztclizbt77z, however, the characters separatin.cr the gens and

   1) Jap. Il'our. Geol. Geo.crr., stol. 3, pp. II9-I30, I924.

   2) The Venus, vol. i, p• I75, I929•
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mutations cannot be called adaptive, having appavently no direct utility.

    In the former paper, I introduced the idea of saltatory mutation
to explain the evolution of Suclu?vm. This idea be repeatecl here:
saltations of genotypic characters arose in one or a few indiv•icluacls in

the population of any species ancl a rapid increase in the number of
such types tool< place; accidentally the expEncled new fornas wouid
replace the populatien. They mi,c.)'1'it spreacl rapicllJT, emi.crrating' to

sparsely populatecl places. Their predecessors would be entirely
clestroyed because with their declinecl poxvers of recolonisation they

could Rot cope with the exn, anding' newcorners, This is not a case
of'  the survival of the fittest. ' The genotypic character's xvhidi'h can

only be regardecl as the outxxTard cancl visibie expressions of the g'erm-
pl,rLsm tseem to have their oxvn natural terms of existence. In this
connexion,1 rof. J. P. SMiTHi says: `` '[['hrou,,o.'hout the ]NIiocene, into

the IPIiocene, anct up to the present, little eiiJolution of forins is seen.

Species appear with all tl}eir characteristics disti'nctly marl<ecl, run thair

course, and clisappear Åírom our l<en, without any appreciable change.

The geoiogist, lool<ing over collections from the lowest Miocepe to
the Recent fauna, rcarely sees the evolution of marlne invertebrates.

I-Ie sees only the sudden appearance' of forms, ancl equally sucldeR
disappearance of the siL me, without knowing whence they came, or
how they clisappeqrecl." But the arsrm'nent cannot apply to the evol"-

tion of the adaptlve"ornanientations. There, may'be some important
objections to this argument, because it de•als rnerely with tl'}e visible
characters of shells.

                            Abstract

    A general acco:rnt of the l<al<egawa Series in T6t6n?i ;s given.
The'  series comprises two lateral divisions, of which one, the l[-71ysch
type facies, is naniecl the I-Iorinouti ([Il"r'oup, ancl the oeher group
(l<ekegawa Group) represents a normal cycle of secllmentation, coin-•

mencing from the littorcal deposits of the IDainiti Sarids, gradually
chan..o'insg "pwayci$ into the mudcly cleposition of a twili.o'ht zone. The

passfagre between the two extremes is exhibited by the stiblittoral silts

of the IIosoya Becls ancl by the alternating sands ancl mucls of the
INTang6 Beds. The noinenclatizre of these subdivisions is given iR the
introdi.ictioR. The I<al<egaxva Se• ries is .also divisible into three stages

  1) Geologic Range of Miocene Invertebrate ]?ossils of California; I'roc. Cn]if. Acacl.
Sci. 4th ser, vol. 3, p. r68, igl2.
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b-ased upon the fossils; they are fi7fr(?•-Dai:niZz?t7z, Dai'niZilrn ancl
/t'etibn.7itzn. Infra--])ainitian and Dainitian m:-ty be demarcated by the

Siraiwa Tuff. 'Il]he base of the I<etienzian is considered to be the
bottom of the I}EIosoya Becls. The littoral sancls of the IDainitian stage

con}prises three distinct fossil zopes, naniely the S7tclzileun. 7nwsti'c2t77i,

.S'epclii'ztfn. obsole,tzt7n. con.crlovze'7'aX2t7n• and Gl;],cjynze-7'ilr toloinik7zsilg zones.

The Tenn6 Sand is consiclerecl to be deposltecl under a subllttoral
xtlater containino' rich niolluscan reniains ivhich inclicate the condition.
             ta
The typical Infra-Dcainitian and Dainitian species are TurTzZell(v Pe7'-
lerebra, .ZLa.f•rzp•izcul2gs elalzi•s, Suc/iz'zvm obsoZ"lum, T/7Tc'ne7'z'ca•r'oJilv .Pantla,

NS;'caLt61t'a'  •rca, s(xto?vi.' caslellala and .Pccte7z PraesiSo7iilg. The sublittoral

fauna in the 1+Ioso.ya Becls larg-ely difi7ers lrom the preceding one.
The chari, cteristic forms are Ca,izcellaniz 7eoba)nsliz.Z, 7iit•r7'i3 XotomiZrnsils',

De•ntali'?t•m afotonza'e•nsi3, Pectei?. Xole.i,oe7zsils etc. The I<etienzi IB'ecls

which are the topmost part of the I<. etienzian sta.o'e yleld deep sea
fossils e.g. LzrmoPsds la7'iim.ae ancl Tu-7'cilrzt•la a•7'.o'enteoniifens. Thct

I<al<es,'awa Åíatina as a whole is of tke warm ]Åíurosio type. The
ILIorinouti Group was laicl down in a deop tract which lies in 'front of

a verv narrow continental shelf ancl attains an enormous thicl<ness.
[ll'he Infra-Dainitian portion of the g'roup is especially thicl< ancl its

very base ylelcls the oldest fossils of the Kal<egawa Series. x'-U. onsr

the borCler of thls cleep tract, thqre was clepositecl polys,enetic coi)-

g'lonierate xvhiclt co' ntains fragn,ients of shells rollecl clox?L7n'froin the,

shelf. The orogenic movement before the I<akegawa epocli had
practiccally continuecl to t.he late Infra--Dainitian tifnes. There xvas .a

marl<ecl epelrogenic moveinent in the final age of the epoch and the
sublittoral deposition of the Sog• cx Series which overlies the I<etienzian

represents the emergence at the beginning of the next cycle. 'K,,Ve
have no positive data to correlate these l[l'liocene rocks with those of

other countries, but I conjecture that the IDainitian corresponds to the

Plaisancian of IEurope. I am now confirininf>' the existence of the
Dainitian and I<etienzian fauiaas in other parts of this cotmtry. In the

last chapter I summarised the palaeo-ecological observations. Soine
new clescrjptive terms for Gastropo(la are proposed in the following

pages.
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 List of Foraminifera from

     R=:rare, P=:present,

REOPilACIDAE
  I'Iaplosticlie dubia d'Orbigny . . . . .

TEXTULARIIDAE
  Textulariaabbreviata d'Orbigny . . . .

      a.crglutinans d'Orbigny . . . . .
VF.l.INEUILXIXTIDA.E
  CIavulina coinn)t}nis cl'Oi"bi.rrny . . . .

MILLIOUi)AE
  9uingtieloculina curta Cushman . . .
      dispa•t'Ms d'Orbigny . . . . . .
      Iamarcl<ianad'Ovbigny . . . . .
      bicostata d'Orl)igny . . . . . .
      seminulum (Linn6) . . . . . .
      cftuberiana cl'Orbigny . . . . .
  Triloculina oblonga d'Orbigny var. .
  I'yrgo sp. . . . . . . . . . . . . .

OPTI-IALMIDIIDAE
  Cornuspira foli.ncea <1'hilippi) . . . .

LAG]], NX DAF..

  Lent'iculina <R. obulns) calcar <I"inne]).

      cultrata (Iv'fontfort) . . . . . .

  Lenticulina orbictilaris (d'Orbigny) . .

      rotiilata Lamarclc. . . . . . .
      rotulata unibonat'a Cushinati . .
      calcat'ata Ctzslunan var. , . . .
      totomiensls "fakiyama. . . . .
      expalls.1 (Ctlshlll,ln) . . . . . .

      glbba (d'Orbi.gny) . . . . . . .
      sp. aff. reniformis (d'Orbigny) .
      tricar{nella (1{etiss>. . . . . .
      actitiauricularis (Fichtel Lk INfoll)

      sp.A.............
      sm B.............       t      sp.C.............
      sp.D.......'......
  Marcrinullna tenuis Bornemann . . . .
    b      glabra d'Orbigny . . . . . . .
  Dentalina communisd'Orbis,ny . . . .
  NTodosaria scalaris (Batsch) . . . . .

      catentilata Brady. . . . . . .
      pyrtda d'Orbigny. . . . . . .
      ammlata ([iierquem & Berthelin)
      pauciloculata Cushman . . . .
      yertebralis Batseli . . . . . .
      sp. aff. perversfi Schwciger. . .
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     obliqua Linne . . . . . . . . . . . . .
     mucronata Netioebot'n. . . . . . . . . .
              e   . Iongirostrata Cushman . . . . . . . . .
  N6dosaria? lepidtila Schwager . . . . . . . . .
  CT]andulina Iaevig,ata cl'Orbigny . . . . . . . . .

  S:Lllacellavi,1 it,liica Defl'allce. . .. . . . . . . .

  Vagimtzlina sp. . . . . . . . . . . . . . . . .
     Iegtimen eleL,r,ans d'Orbigny. . . . . . . .
  I yondicularia inaecluatis Costa . . . . . . . . .

  Lagena striata strtunosa Reuss. . . . . . . . .
     hexa.crona (XXrilliainson) . . . . . . . . .
I)OLXTA,rORIjl-IINIDAE
  Gattulina connnunis cl'Orbigny. . . . . . . . .

NTONIONTTDAE
  NTonion boueaiia d'Orb{g,ny var. . . . . • • • •
     iunbilicatula (?Ionta.rrue) • • • • - • • •
  Elpl};,ditini stibnodosus (INi(inster). . . . . . . .

CAMI7, RINIDAE
  Opercttlina ammonoides (Gi"onovius) . . . . . .
I-IF"TEIIOI-IF"LICII)AE
  Bolivinita quadvilatera (Schwager) . . . . . . .
  I'lectofrondictil,ayia totoniietisis ILVIal<iyaina . . . .

BULIMINTIDA.E
  Buliinina sRbornata Brady . . . . . . . . . .
     agiileata d'Orbigny . . . . . . . . . . .
  VirgttIina schreibersiana Czjzelc. . . . . . . .
  ]lectoboltvina bifrons (Brady) . . . . . . . . .
  Bolivina beyrichi itlata (Seguenza). . . . . . .

UV,l.C}ERINII)AE
  Uvigerina striat:i d'Ot'bigny . . . . . . . . . .

  Siplionogenerina raphanus (I'arker & Jones). . .
  SiphoRodosaria sp. . . . . . . . . . . . . . .

IIOTAIL.IIDAE •  Discorbis sp. (--sauleii Brady, non cl'Ovbis,ny). .

     isabelleana (d'Oil)igny) . . . . . • . . •
  Gyroidina so]dttnil d'Orbigiiy. . . . . . . . . .

   . orbicularis d'Orbigny . . . . . . . . . .
  Eponicles praecincta (!<arrer) . . . . . . . . .

     culter (Parker Sc Jones) var.. . . . . . .

     sp. ............ .•.....
     uinbonata (l<etiss) . . . . . . . . . . .

  Rotali:: sp. .................
  Bag.g'tna totoiniensis tt al<iyan]a. . , . . . . . .

CASSIDULI)ilrXDAE .
  Cassichilina subglobos[t Bracly .. . . . . . . . •

      crassa d'Orbigny . . . . . . . . . . . .
CI-IILOS'roI•IF..LLIII)AE
  Chilostomella cf. ovoidea Reuss . . . . . . . .
  ChiestoTne}Iint} cf. Eln)briata Cushinaii . . . . . .

  I'uHenia sphaeroides (d'Orbigny) . . . . . . . .
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GLOBICTER.INII)AE
  Cxlobigerina bulloides d'Orbigny. . . . . . . .
      infiata d'Orbigny . . . . . •. . . . . .
      dubia Eg.crer . . . . . . . • • , • • • •
      cra,sgiformis Ccrttlloway & 'SIVissler . . . . .

      apertttla Cushman . . . . . . . . . . .
      sacctilifertt Brady. . . . . . . . . . . .
      subcretacea Chapman. . . . . . . . . .
  (Glol)igerinoides) cyclostoma Gttilowft.y &T XVi.•sler.

      rtibra d'Orbigny . . . . . . . . . . . .
      cong]obata Brady. . . .' . . . . . . . .
  (Sphaeroiclinella> dehiscens ]?arkers Sc Jones . . .

  Orbulina universa d'Orbi.crny. . . . . . . . . .
  1'til]eniatina obliqtiiloculata (I'arker 8[ Jones) . . .

GLOBOR.OTALIDAE
  Cxloboretalia tumida <Brady) . . . . . . . . . .

ANOMALINIDAE
  Anomalia grosserugosa (Giimbel). . . . . . . .
  i'lanulina ariminensis cl'Orbigny . . . . . . . .

      wtillerstorfi (Schwager) . . . . . . . . .
  Cibicides lobatulus (XValker 8( Jacobs) . . . ...
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            Description of the Localities.

Ill.oc. 3o8, abeut ioom. sotith of the Loc. 3o7.

Loc. 3o7, a road-side cuttin.cr at Simomata.

Loc. 3o7', the same cutting as 3o7, but the mtnterial obtainecl from the top of the ctitting.

I.oc. 3o8', about 2om. south of 3o8. ' ' '
I.oc. 32I, an expostire at I<etienzi.

IJoc. 397. a road-side cutting at Itlatagaya near 'lhl<;ttenzin.
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          DESCRIPTION OF THE NEW SPECIES
                     AND SUBSPECIES

                          Scaphopoda

                Genus DENTAUUM LiNNth, i7s8•

    Type : Den,tali>tm. cleLPIiafzti)z2im• LiNN]1, ; subsequent clesignation

by CHJLDREN, i822. '
    The subgeneric position of, the folloxving' new species is uncertain :

    Dentalium yokoyamai n. sp. (Pl. I, ft[,o: L)

    ig2o. De7zlalinm comPleJczt7n. DALL : 'Sl'oi<oyAAfA, I?oss. AEiura Penin,,

p. ioi, pL 6, fig,". 27.

    ig27. Denla•lz.bt7n. (ai7ilssz'alentali?un,) sp., A4Ai<iytxMA, this Adiennolrs,

ser. B. vol. 3, p. s8• '
    I have cloubtfully referrecl this species from the Tenn6 Sancl to
Denlaliletm. co7n."lc.x2mn of IProf. Yoi<oyAMA ancl have comparecl it with
D. s2tb7`ect7ttn• .7XdiAR :iN and P. -Jiletn.o7iulinz' ]NtltxR'riN. I)xiroxxr, 1<nowln,,o,.' that

the species occui's very frequently in the muddy rocl<s of the I<al<e-
..o' tiwci Series, I venture to name it, bec.ause DALi.'s species k'om lrlaxvaii

is quite a diflferent species. The materials of the I<al<es,awa confirm

the former reference to the I.ower th"/Iusasino form.

    It is ic straEs)'htish shel1 increasing niore rapicliy in diaineter tlian

D. comPlexztm IDALL, i8gs. In this respec#, the shell resembles D.
formosz"m ADAiis & REEvE, !848 ; the scuipture, howevL=r is finer.
The type meastires ssmtn. in len.crth, i2mm. in larger cliameter aBd
s mm, in lesser diameter ; it was found in a mudstone at Nozima necar
Yol<osul<a, Aaiura I'eninsula and is preserved in the Imperial University

of I<y6to.

           Sub.o'enus AttTALIS ff & A. ADATfs, i8s4•

    Type : De7zlak)i7n. entalils I.iixrixTfi., (tautonyniy).

    Dentalium (Antalis) totomiensis n. sp. (.i[?l. /, -l7igs. 2-4•)

    The shell is regularly a. nd moder.ately cur.ved, xvith a gradual in-

crease ln diameter ; it is not shiriing or polished. Thg tip is hexagonal

or hepta.cronal witrh fiat intercostal spaces, which later become conve.x

as the primary costae are catagenetic. The intercostal spaces remain
smooth until tiae tube attains the diameter of about i.3mm,, when a
secondary costa appears in each oÅí them ; the tertiary costae lil<ewlse
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   begin later pn. SiRce the spaces are Bot eqtial in width, the appecrtrance

   of the later costae is varlable; as a matter of fact, it is retarded in the

   narrower interspaces ; sometiines none of the tertiary costcfte clevelop

   at all. In full grown specimens fine quaternary costae are oft'en
   present. T.he aperti.ire, over 3mm. In diameter, is round. [l]he rouncl
   tube of the adult portion has rnany unequally spaced costae of unequat
   sizes. [l]he incremental lines are not oblique; they are weU-marl<ed
   on the anterior surfaces. The anal orifice bears a wide, fairly deep
   apicalL notch on the convex side; some individucri[ls have a thin fragile

   secondary tube which protrucles slightly at the apex. rl-he length of
   the holotypg (I.oc. s22), whose oral apertures is fracturecl, is 28.8inm.,

   ancl its diameter is 2.4mm. at the apex and 4.3min. at the aperture,
   In all probability, the shell may attaita a length of about 4o inm. caltd

   a diameter of smm. The above description partly depei)ds upon
   the paratypes.

       The Japanese living' atlfinities are D. octan.critlatztne DoNovAN, i8o3
   and D. sevcoslatzJi7i SowF.RBy, i86o (=lieJva.cronzim GouLD, i8sg), but

   the present species is easily distinguishable froni theni, in that the

   primary costae are catagenetic and not so stronsr; the section is round
   in the anterior portion; ancl in th.at it has inore predomltiant secondary,

   tertiary and quaternary costae. D. /ieLibta.aonzLm BoE'r"rGEi<, i883, a
   Tertiary form of Sumatra, Javic, and Tirnor bears some resemblance
   to the preseRt new species, but -that species differs in haviRg ana-
 ' srenetic primary costae which create the ang-ular section of the tube

   in the later development. The present new species is very common
   in the I-Iosoya Beds of tke Ugari district.

' Gastropoda
                             'rerminolog'y

       The spiral ribs or tlareacls which start from the tirst post-embryo-

   nic or post--nepionic vo!ution are desig'nated primary spirals. The
   seconclary spirals are those interstitial threads which appear later on

   next to the primary ones; the tertiary an,d quaternary spiralis follow
   in succession 'ancl the spirals of later development. may likewise be

                        tt   defined in this way. '
       In Tzirri3 (=Plezi•roto7na), the spiral sculpttzres clifferentia,te into

   four groups, namely the sutural, carinal, periphera! cindi bcxsal, A
   carincal spiral is the strongest and is usually on the angle of the whorl,

  The several spir.crtis in front of the•carinal are the peripherals. In some
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species of Turn3, tl}e periphercril and basa! spirals are not well differen-

             '                                              'tiated. •    Incrementals are tlae axial orna.ments p.xrallel te tlte .o.'row• tk-line;

long'itucl2n.ftls are those that are oblique to the groxvth-line. The axial
element in Genifmztla is increinental, w• hile that iti li•i4za'siZor (=DriZliiz)

is long'itudinckl.

             Genus TUI'x.P,LICUI-,A ScHvMAcHEi{, i8i7
                //t
    'J]ype: Titrn'c2tla flam.nzea SciauN`fAciiEi<, i8i7 (moiiotyPof•

    Turricula shimornatana ('Y'oKoyAMA)

    ig26. I)lc2sroloma skim•omatana Yoxoytx"fA, Jour. IFac. .Sci. Univ.
Tol<yoA, ser. 2, vol. i, p. 33o, pL 38, figs• 6, 7•

    ig28. Pleuroloma s2dbaredllne3 var. tz•tbercielata YoKoytx"fA, Ibid,,

voL 2, p• 339:
    T. slaimoviataiia is relcrtecl to Z subtlecllw3' Yoi<oyA"tA, ia26 as
has been stated by IProf. "3'"oi<oyAMtx. The shell of the former si)ecies,

however, is broader, cancl is furnisheci with a relative.ly shorter canal

in front. The angrle of the w• horl is round and' axiftlly pticately

tubercled. '1"he anal sinus is a little shaliower and lies nearer the
an..o'le. In T. s2tbdecliPuds, the shell is slender with a longish canal

and the anal sinus is farther froin the angle. Some individuals of the
latter species show very obscure tubercles on the anLhrle especially in

the early stage of development. rl{]he name ski'momalana is valid and
inust be retained for the forma lzdberczblala of Prof. "Y'oi<oyA"fA, I-lis
Ple2broto7na s'itbdccli'"dib var• stfiizto-t2dbercztlala is clecidedly not Turn:

c?,ela but Ballapflonea, because the sinus lies just upon the ang'le.

    71 slilmoniatana is widely distributed in the I<etienzian. It is
1<nown• also froin tlie Pliocene rocl<s of I+Iyftga aiid I<azusa.

             Subg'enus GEM)'(ULA WEiNKAuFF, i876•

    Type: 1)lezsTotonza .o'emmala REEvE; szibseqRent designation by

CossMANN, I8g6. ••
   '
    Turris (Gemmula) totomiensis n, sp. (Pl. /, fz[os. fo, u.)

    This species has a siniilar pattern oÅí sculpture to TzJTri3' (Gcm-
'nizgla) .crranosa (I-IF.Lp)LiNG, i779). Briefly speal<ing, it is a i'fiiniature

of the latter species. The holotype measures 2o.i mm. in hei.o'ht akd

s.gmm. iR diameter. The shell is turretecl with an acute and slencler

spire ancl a longish canal. The protoconch is a smooth naticoid shell
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cons{stin.cr of about two volutions with a more obliciue sutRre than in

the adult. There are g post--embryonic whoris, of which t13e last one

is approxiinately iimm. in height. .
    The,primary spiral sculptures consist of a sutural, a carina!, three

peripherals and nunierous basals. The carinai spiral ls a flat-topped
costa projecting from the surface of the whorl with sloped bases; it
is sltuated at about the mlddle of the penultimate whorl. The top of

the costa is obscurely striatecl in the adult whorls. Tke sutural costa
ls about half as wide as the cayinai. The peripherals are a little
broader than the sutural. The concave interspaces of the prlmary
costae are sculptured with secondary threads, of which those on the
shoulder between the sutural aRd the carincril are regulcar, and equally

spaced.; those on the peripheral zones are less conspicuous. The
secondary threads appear in the sixth whorl. The basals are subequal
or sometimes alternating. There are no longltudinals. Incren3entals
are present; they. are cat,agenetic ancl represented by more or 1ass
clistiRct g'emmules upon the carinal. The wkorls later tlian the seventh

have no such gemmules. Tlie grox/ th-lines are highly developed on
the anterior portion of the whorl and they override the peripherals
aRcl basals inal<i'ng a granulatecl appearance on tltem. The suÅíure is

distlnctly impressed, descencling a little from the posterior slope of

the posterior peripheral spiral to the top of the middle one.
    The anal sinizs is rather cleep, situated at the carii}al, and extend-

ihg a little balow it. The periphery is rounCl, xvith a contracted base

below which is then drawn out into a longish narrow cone. The
canal is stra{ght and subvertical. The coluinella is also subvertical
and clrawn out into a fine point.
    This species is fairly common in ehe 's' ilts of the I+Iosoyca .Becls at

UE}'ari, but very rare iti their eastward extension. I'.oc. s2-7, type
locallty; s23, 524, s,25, 530, 532, 533, 539•
    The present species resembles " .Pleztfoloma " coronata i"ifVtsTs't"Ei<,

i843 a European iFYIiocene form in g.culptures and srener.al outline.
The splre of the latter species, however, is more scalar, with the angle

at the middle oÅí the whorl, and its incremental ornanients are not
catag'enetic, This new species is distinguished fi'om Gemnezbla gfa7zosa
(HELBLiNG) by its smaller size and narrower spire. Another related
fossil species is ".Ple2Arolovia" cofomfera MARTiN, i88o oÅí Java and
Sutnatra, xvhich 1)as less differer3tiated priinary spirals and non-catagene-

tic lncrementals, All these resembling' species have distinct nepionic
volutions with incremental plicae which are not representecl in the
present nexv species.
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               GeBus INO.vUISITOR I-IEDLEx', igi8.

    Type : .l?lezcroto7iia (DrzZlde) sl'errlia XVATsoN (orl..o-inai clesignation).

    I have used I/{IF.DLEy's fiiazals'ltor instead of DrzZli}i auct. non

GRAy. GRAy's type of Drilliiz is u7nbiliZ:aXa REEvE, i838 which was
put tmcler the head of Cla"datztla by AifAwrzAN.i .Z)rz'lliiz seems to be
valicl, as has been statecl by XVooDRiNG2, for the West-A'frican .c.rrotxp,

but is not eo be used for the Indo--Pacific grokips hitherto called
"DnZliiz," which name has been improperly ressurectecl by GRtxy,3
    The type of bia2a3zZor, however, resembles CmsszSPi>'a, having a
clistinct sutural costca whicl} is ill-deiined or totcally absent in the Japa-

nese group of "DriZ-lzZi" 7'ififirre.ysi'Z SiTrrei, i87s (non I-IAi<MER, igi8).

    Inquisitor totomiensis n# sp. (1)l. I, Fig 6.)

    The shell prese.nts a lil<eness to 71ne?2ti3iZor .IZ.ifi>'eLJisiZ SrTi'i"i-i, but

is mtich smaller, cind has obscure spiral ornaments. It measures 2o.s
inin. in keig'ht icncl 6.2nain. in dianieter, XVhorls are io in nuinber.

The early two volutions form the protoconch. The spir,rilL ornamenta-
tion is represented by obsolete striations. N'o incremental sczilpture
is recos}'nized, except distinct f.rroxvth-lines on tke bocly-whorl. The

longitudinal sculpture consists of liigh subvertical ribS; the ribs are
i3 in ntinil)ey on the penultimate xvhorl, g on the seconcl post-enGbryo-

nic xvhorl; they stidclenly rise froni the sn)ooth sul): utural space ancl

give a shouldered appearance in profile ; tlaen they gently slope towarcl

the anterior suttnre and clie out on the base. Tlie tops are convex
ancl the interspaces are concave, ancl nearly txvice as xvide as tiie yibs.

The anal fcftsciole lies in the shoulcley zone in front of the suture:
The sinus is sh.allow, close ,to the suture, with aslis,htly reflexecl lip.

The aperture is about 8inni. in height, including a fairly lon..o' cana.1.

    I. 7'f;IrrttysiZ has clistinct spirals ancl le.ss precloininating ancl more

oblique long'ituclinals. ./lilTelaXonia l.it.aaltina I-3IEADLExr, ig2-,. bears some

resemblance to the present species, but lt is impossible to cleal with
opercula in palcaeontolos,y.

    The only m.aterial is the holotype obtained from the Iulosoyc- Beds

(Loc. s22. ). '
    Inquisitor totomiensis ugariensis n. subsp. (l'l. I, .Ft:g. s.)

    This forin cliffers fron} tlie prececling species in tkat the shell is

less ttu'reted ancl wicler; ancl that it lias a s.reater number of niore

  1) Jtthrb. Il>etit. ]'Ialak. Geseil. .vo]. io, p. i2i, I883.
  2) Å}NIiocene .)vlolltisl<s from BosNrcleH, pt. 2. p, Itl8, 'Ic)28.

  3) Hedley, R.ec. Aust. Mus,, vol. i3, p. 236. i922.
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oblique ribs, The holot: pe measures i7.4 by 6.4mm. The ribs in
the body-whorl mm3ber is. The whorls are 8 in number exclusive
of a inissing protoconch. Occurrence : in the Hosoya Beds at Ugari
(Loc. 523)•

           GeRus COMI'SODRILLIA WooDRiNG, ig28.
    IL'ype: ComLPso(lri'llztz 2trceola XVooDRiNG, (orig'inal designation).

    Compsodrillia nakamurai n. sp. (.i!?l. Il, .Eil.a. i8.)

    A single specimen with its outer iip fractured is the oniy one at
hancl. It is very much lil<e the type species of ComPsoalriZlin in out-

line and ln sculpture. The height is i3i:niin. and the diameter is 3.7

mm. The whorls are 8 in number, of which the early two are the
protoconch and the last -is about 7mm. in height. The protoconch is
round and smooth, Es is usual in -Zlng72tzlsilo?'. The axial sculpture con-

sists of suboblique round loi3gitudinal ribs overr.iden by spirals. They

are narrower than the swollen ribs of tl?e genotype. The first few
ribs on the whorl next to the nepionic are entirely incremental plicae ;
there are io ribs in the last whorl, !2 in ehe first post-nepionic whorl,

and they vanish posteriorly ciose to tl}e sutLire and also towards tlie

constriction in front. There is a sutural cord. IFour priinary cords
and a secondary one are present in the penultimate whorl. Iii the
three early volutions, the•priniary cords are three in number, the
lowest one being coBcealed underrkeath the sutur.e; the middle one of
these three is sllghtly stronger than the others. The secondary appears

first iR the fourth whorl between the middle ancl the lower primary
cord. The base is ornamented with basal threads. The anal fasciole
is close to the stiture.

    This species occurs in the I{osoya Beds at Ugari, (Loc. s22).

    A receRt Japanese species namecl "Drlllila" fortilthala S"m"H,
i87g differs from the present species in having a higher spire. The
generic position of this species is doubtful, for unfortunately the linl<

between the Miocene of Jamaica and the PIiocene of this country is
tinknown.

              Genus UROISIIITRA BELLAi<Di, i887•
    Type: P'Tol2tta (IJi2rz'l7'a) czt.Pressz-)za BRoccHi; subsequent deslgna-

tion by Coss"fANN, i8g9•

    Uromitra nal<amurai ugariensis n. subg.p. (Pl. /, 77ilso's. 7-g.)

    The species was described in my former paper in ig27. The
subspecies, herewith named, differs froin the species, in that the early
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whorls are ornamenteCi with axial plicae of increinelttal nature. 'rhe

holotype measures i2.3mni. in he2ght with 8 volutions, akd 3.gmm.
in diameter. There are about 2o plicae, vertical and slightly arcuate.
They are mairked!y catas,enetic anct clie out befor,e the last volutioii.

(k:)ther clncracters are niuch the same as ik the species.

    This uniquo group comprising the species, this subspecies, and a
species referrecl to as oebembs LA"iARci< by IProf. Yoi<oyAAfA, is ap-
parently related to the IEuropean g'roup of (]II. Plicatula (Bi<occm, i8i4)

from which, however, it is distintt'uished by the more nunierous plicae.

    U. nal,'amzt7'ai u.o'a7i'enszk n. subsp. occurs in the silt of the

}l'osoya BeC{s in Loc. s22, a horlzon evideiitly younger than that of
the species.

              Subgenus STA7u7JANTIA SAcco, i88g•
             '    'I'ype: 1}Iar.cri)zella emar.crzbzata BoNARELLI, (monotype).

               '    Marginella (Stazzania) totomiensis n. sp. (Pl. fZ uZiis,r. i3.)

    The shell resembles the type of the subg,enus in outline, but it
is thicl<er and smaller x?vith a more slenCier spire. The dimensions
are as follows: hejght, 6.3mm.; diameter, 2.6mm. ; height of the aper-

ture, 3.7mm: The whoris are 4 iik number, snaooth ancl polislied,
very slis,hÅíly convex, broadly roundecl at the periphery. There is no

sigii of concavity at the base. '
    The aperture is nar"roxv atacl 1ias a thlcl<ened otiter lip which 2s
smooth inside and fiattened along the anterior two-thirds of its length,

the Hattened region endingr above in a slight proiininence. The colu-

mella ls furnished with four plaits, the posterior two of which are
nearly horizontal, shorter and smaller ; the other' two are oblique and

much stronger; the lowest one formin.o' tke margin of the basal sinus
of the aperture, which i.s not very well developed. A film oÅí callo-
sity expancls widely over the pai'ietal wall and runs in an axjal direc-
tiO ll .

    The type locality of this species is at Ug'cari, (ILoc. s22).

    2fX. ]iving form 1}.2'l bibiotata Syi<E, igos occurs in the water of

Kii and apparently resembles the present fossil species in general
features except for the clentatioii of its onter lip.

                          Feraminifera

              Genus LEN'IHICILJT.IINTfex. ILA"fAi<ci<, !8o4•

    Type : Lenl'zb2tltZes n/othilata I.A"{Ai<cK ; LSubsequent designation by

CIIILDI<EN, I823• s
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     LAArARcK's genus C•rzts'te21ari2x, !8i2 cannot be used here, because

its type as designated by CHiLDREixT (9uart. Jour. Sci., Iuit. & .A.rts,
 vol, is, p. 73.) is CrzstelZaniz sazttvi7imzbla I.AMARci<, which is synonym--

ous with .ZVI(mdti'lus Pla•natus IFicHTEL & MoLL, the type of ReneroLtOliic

MoN'rFop"r, i8og. LenXlczLli;iza was chaRg'ecl by LA"TAi<ci< himself into

Lenti'cztliZes for binominal use in fossil species, but the iatter should

be rejected. '•    Lenticulina totomiensis n. sp. (Pl. ll, -Fiks. f2, J4, f3.),

    A species with combined characters of L. eche'natfa (D'ORBiGNy,
 i846) and .L. PaPiZlosa (IFicHTEL & MoLL, i8o3). The test is com-
pressecl, umbonate, composed of many lon..o' tapering chambers, usually

more than i2. The chambers are visible from the outside. It differs
from L. eckz'na-ta in that the latter is m()re biconvex and comparatively

few chambered. rlrhe suture is reinarl<ably limbate, and irreg-ularly
tuberclecl near the umbo. A few large knobs are scattered in the
uinbonal regton. The tuberclecl sutLu'e resembles the later developiinent

found in L. 6'chinata but not so distinctly beaded as in L. PaPiZlosa
or in the early development of .L. ecliz'nata. The periphery is acute,
very narrowly rouncled but not carinate, furnished with short spines.
The spines are svtbequidistant, sing'le, doubled or bifid. Clrhe later
chambers iR the senile stasre teitd to uncoil. The aperture is similar to

that of L. eche'nata. I:arger cliameter witl]out spines up to 2.smm.

    The holotype and the paratypes were obtained fron3 the Ketienzi
Beds at .Simomata near Kal<egawa, (]Loc. 3o7). This pecuiiar forin
seenas to be distributed throughout the Ketienzi Beds with a relatively
narrow verticcrLl rat3ge.

    A many-chambered variety of L, ecl"'fzata which occurs in the
Nang6 Beds bears some resemblance to the present form, but that
species has a distinct carinate periphery with simple long spines and
more or less pappiiate surface in the early stage oÅí development.

                            tt
        Genus I'ILECTOII[R.ONDICUIARIA IJiEBUS, i9o3•

    Type : -Pletiofronali'czdlarzit conca"da I.iEBus, (orig'inal).

    Plectofrondicularia totomiensis n. sp. (Pl. iZ Filscr. f6.)

    The test is compressed, elons,'ate, approxiniately symmetrical and
slisrhtly taperins,' towards the rouncl initial end, the .o'reatest breaclth

being inacle by the lcast chamber. [L'he peripheral portion of the test
is furnished with three sharp plate-like carinae, one in the mlddle line,

the other two lateral. The broad face is almost fiat, orRamented with
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a few hi.crh and thin axial costae, which are continuous Åírom the
initial end to the apertural encl, being independent of the chamber;
occasionally secondary costae appear ik the later stages of developmeiS.

The chambers in the earliest portion are biserial ; the later ones are
uniserial and broader than high. The suttires are slighrly liinbate,
$lopin.c.r to the sicles, becoming more or less depressed in the later
development. The aperture is a nat'row slit slttiatecl at the middle of

    The holotype was obtained from the Ketienzi Beds at Tal<atenzin.
It measures i.i6mm. in height and o.28inm. in breadth.
    This species is related to l). calgfomzha CusHAfAN & S'rEwAiu',
ig26, but it has the prominent and continuous costae on the flat
broader face. uP. Paztcicostnta CusHMAN & JtxpNvis, ig2g is ornamented
x?vith similar costae, but they are catagenetic in that species, while

those of this new species are decidedly anagenetic. XVe have ltot
prev2ously reportect the occurrence of this peculiar genus in the Japonic

region, living or fossil.

                Genus IBAGGIN'A CusauAix', i926i

    Type : Ba.cr.crz'na calijornlca CusiiMAN, (original clesignation).

                                               '    Baggina totomiensis n. sp. (.17ig. 4•)

    This form has close aflinity to tke type species in having a
similar subglobu!ar test with the clear iunate space on the lcfLgt chamber

above the aperture, and iR the manner of coiling. The visible outer
chambers count up to 6; they are infiated and rapidly increasing, so

           c. b.                                                  u.
                              Fig. 4.
                    6'aSots,}'i'na totoxiii'enst's n. sp. Å~20.

                        a. Aperttn'al viesv.
                        b. Ventt"al view.
                        c. Dorsal view.

that the last chaniber in the aclult mal<es up nearly half the volume
of the test. The surface is finely and closely perforate except in the

lunate area where the substance is thinner aRd less closely perforate.
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The sutures are stiperficial in the early development but later becoine
more or less depressed, slig'htly more so on the ventral side, for the

chambers are moi'e lnflatecl on this slde. The aperture is elongate
and narrow, situatecl on the ventral side of the last chainber. The
margins of the early chambers calong the aperture are radiately
grooved, g,iving- a denticulate appearance. The iimbiliczis is narrower
but sligghtly deeper ln tltis species than in the type of the .crenus.

    The holotype from the Tenntt S. and measures o.82 inm. in lars.er
diameter and o,s8mm, in heig)'lit (==thicl<nessi of the lacst chamber).

Th{s specles is wiclely distributed iR the I<al<e.cra"ra Series.

    .llulz,inuli)za• ItSlizZiiipPlnensds Cusi{)TAN, ig2i ( = .P. Iia•7terzi Bi<ADy,

non D'OpxBiGNy, i846) may perhaps be Ba.cr..ayiza. It cliffers from the

present species in havins,' less f>'lobular chambers ,ancl a simple aperture.

                EXPLANA']rlON OF PLATES

                            PIate I.

 i. II)entalitnn yokoyamai n, sp. .I'Iolotype Å~ l.2 . . . . . . . . . . . . . . . . 4t;

 2. Dentalium (tXntitlis) totomiensis n. sp. I'Iolotype Å~ 2 ............ 44
 3. I)entalium (Antalis> totomiensis n. sp. 'i'aratype Å~ 2. . . . . . . .. . . . . . 44

 4. Dentalium (Antalis) totomienis n. sp. from Loc. 523Å~2 . . . . . . • • • - • 44.
 s. Inquisltor totomiensis ugariensis n. subsp. }Iolctype Å~ 2 .........'. . 48
 6. Inqtiisitor totomiensis n. sp. I'Iolotype Å~ 2................. 48
 7. Utoinltra nakainurai ugariensis n. s'ubsp. tXti iniin:tture Å~ 6 . . . . . . . . . 49

 8. Ut'omitra nakainuvai ttg.ftriensis n. subsp, I+Ioletype Å~ 4. . . . . . . • • • • • 49

 g. Vroniitra nakaniurai tig.ttriensi$ n. subsp. r?aratype x 4 . . . . . . . . • • • 49
io. Turris (CTemmulti> totomiensis n. sp. I-iolotype Å~ 2 . . . . . . . . . . . . . 46
ii. '1iurris (Geninitila) toton}iensis n. sp. I'aratype Å~ 2 . . . . . . . . . + • • • 46

                           Plate I.I.

i2. 1.enticulintt totom ietisis n. sp. Iilolotype Å~ l4. . . . . . . . . . . . . . . . 5i

I3. Ifar.cr.. inel]a <Stazzania> totomiens. is n. sp, I-Iolotype Å~ 8 . . . . . . . . . . . 50

l4. Lenticttlina totoiniensis n. sp. !1'aratype Å~ Io . . . . . . . . . . . . . . . . Si

Is. Lenticulina totoniiensis n. sp.•jLIolotype, edge vlesv. . . . . . . . . . . . . . 51

I6, I'lectofroncll'cularia totemiensis n. sp. I'Iolotype Å~ r)o . . . . . . . . . . . • 5i

i7. I.ora totomiensis n. sp. I-Ioiotype Å~ 7................... 8
i8. Compsodrillia nakamural'i n. sp. Holotype Å~ 2•3 . . . . . . . . . • • • • • 49

ig• Lora totoiniensis n. sp. I'aratype Å~ 7 ................... 8
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