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                               Abstract

    The molluscan fauna of the Miocene Tsuzuki group in Okuyamada, Kyoto Prefecture,
Japan, is analysed ana the relatians to lhe faunas of tke otber groups are mentioBed. Tapes
(Anry.edala) nti)tamurensis n. sp. is described.

                             Introduction

    The Tertiary rocks exposea in a not very wide area of Okuyamada near
Kyoto kas been designated as the Tsuzuki grozip as a whole. The area was
known as a gooaf fossil•hunting ground ancl was worke[l cut by several authors.4)?B)i,)

Reeent}y, the Tsuzuki group is noted by the researchers as an element of the
Fi:,st Paleo-Setouchl supergroup") (Ii<EBE, 1951). [Irhe stratigraphy was investigated

by the Okuyamada researck group and the Tesult was reported.6)
    The present writer is working on the molluscan fauna of the First Paleo-
Setouchi supergroup and he ltas already reported on the fauna of the Mizunaml
group in the Iwamura basin. The analysis of the mollusean fauna of the Tsuzuki
group relatecl to the others of tbe same supergroup are mentioned in this paFer.
    He is inclebted to Prof. J. MAKIyAMA for his valuable suggestions during
the course of this work anG English revision.
    Paticular acknowledgments a:,e made to the members of the Okuyamada
research group, whose invariable encouragement and assistance in samplillg made
this. work possible. Thanks are also due to Dr. T. KuRoDA and Dr• T. HABE
for their informations about the ma]acology.

                       Olltlk}es of the .creology

    The general slratigraphy ancl lithology, in clecending order, are as follows;

 5. Tawara tuffaceous Siltstone
     A majority of masslve, yellowi$h anti greeni$h gray, tuffaceous siltstones in alternatlon
     with arkose granule conglemerates.
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 ttt Shiodaiii Sandstone

      Massive, medium to f}fie-grained sandstones intercalating pebl.)Iy conglomerates and fossil

      bedis.
 3. Kaya Mudstone
      Main}y massive, tuffaeeous, hard, dark gray siltstones interca]ating eoarse, mas$ive
      sandstones xvith fossil beds.

 2. Miyamura Sandstone
      Massive, medium to fine-.rrrained sandstones intercalating fossil l)eds.

 ].. Kawakami Basal conglomerate
      Alternations of massive, ]igkt and yeltowish gray sSltstones and pebbly conglomerates.

     These strata crop out as a east-west strip about 5km. in length. The
geologic structure is synclinal accompanied with a fault of east•west trend. The
strata divided into soutli ancl north wings by the fault. Three celumnar sections

are. shewn in Fig. L .

                          TI}e eomplete faunal list

     The fol}owing is the cemplete faunal list of species frem the different

and assemb]ages.

            Pelecypoda •--.•"".•"•..•"•..-.•..•..."".•"".•..•"."•--.•"•-•"-.-.`" 46

            Scaphopoda-.•..-.•H-.•••-.••.••••"••.•"•..-.-.".•.,-.•"-.•"-.".."".."_i
            Gastropoda •"-.•"_."._•"-..`""..",..•""..".".""..",.`.""..""..e". 22
            Total number ."".."."."".".•"-.••.-.•"-.••.•-".".•"-.•"--•.._•"•••69
            Number of the determined species anG subspecies ...•....................4,7

            XSiTumber of new species ..."....".•..-.•..•.....".".."..."...."....."".."".I

Abbreviations

       Å~: Occurrence of that species
       x : Rernarkab]e occurrence of that specie$
      Ms: Miyamura Sandstone
     Km: Kaya Mudstone
                                             type)
                                              in noclules
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    1 : LucÅínoina-Acila assemmblage (General

    2: Lucinoma-Acila assembiage oeeuyving
    3: FeZantelZa-Dosinia assemblage
Ss: Shiodani Sandstone

Acila (Acila) subniirabilis MAmyA}rA•••••••••••.•..•.....

Saccella confzasa (HANLEy)••••••••••••-.••••••••••••••.••••••

Barbatia (Savignyarca> kubara IToiGAwA......•...........

Anadara <Scapharca> eCr. abaiita ]NEAKiyA,yA............

Clyc)tmeris cisshuensis MAKIyA]fA•..••.•-.•......•.••.......

C. cfr. derelicta (Y'oxoyANitA)••.••.••.-..•..••••i•••.••.•.....
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Fig. 1. Columnar $ections
T;. Turritella, N
G : 6tycymeris,

Ce: Cultetus,

Ce: CeritlttuM,

B:Balanus, O

of lhe 'l'suzuki

: DgtpponornGrcta,

 D: Dosinia,
 Ae: Acila,
" 0" : " Ostrea ",

: Ostrea

group
  P:].Protorotella,

 F : Fetanielta,

 Ch: chlamys,
   Cr: Crepidula,

Chtamys egre.crius ITolGAWA••i•••••`•••••.••.•••••.-•••••••••••

Ch. iwamnarensts ITolGAWA....•.••.••.-•.••.}•.••.......•..••.

Anornta Zischicet PAuTzENBERG et FisotiER•...•.•..••.•..

0strea (Crassostrea) sp. ............................•.......•..

" Ostrea" sp. ."."•m.....-.-.".."-"".•"-...".•"•..
Mityltss sp. •.....••.•...•••••••.•••••.•••••.••.•..••.,•.•••••••••

Yenericardta siogamensis No"iuRA...........................
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16.

I7.

]8.

]9.

20.

21.

22.

23.

24•.

25.

26.

2Z
28.

29.

30.

3L
32.

33.

34.

35.

36.

37.

38.

39.

4, 7.

4]..

4`].

43.

t. 4,.

45.

4,6.

4,7.

48.

4,9.

5V.

5l..

52.

53.

54.

55.

56.

57.

58.

59.

60.

Junji ITolGAwA

V. sp. indet.H..........H.......•.-...._....."...".....m"

TrQpezinm modtola_eferme OyA}fA et SAKA••.••.•.....•..

FeLanieLla ussa (GovLD)•••••••••••••••••••••••••••••••••••••••

Lu:inorna acutilineata (CoNRAD) ...........................

P'tllu•ctna yoltoyaTnat (OTuKA) •••••.•••••••••••••••••••••••.

Laevtcardium cfr. siobarens2 (Yol<oyAifA) .........`.....

" Cardium " o.crurai 0TuKA•"-.•.-i....._•••-`."_-.•"
CalZista chinensis (I'IoLTENL) •..••.••.••...•...t•.••..•....•..

Dosinia nomurai eTuKA .......................................

D. na.craii ]Sio.yvRA ••••••••.••••••••••••••••••••••••••••••••••••

D. angutotdes INIoxuRA •..•••...•..••..•....••.•-••..••.•••.•.

CyCt{na jaPentCa KASiSADA ....................................

Mercenarta sp."_...•"_._•...H...."......_....H...._.
Leulconta sp. indet"••...-.•--.••..-••.-•...••.••••"•..-`

Ntpponemgrcia naharnurai IKEBE...........................

Tapes (Aniygdala) MiYain,uren5tS n. sp....•..••....••.•••

T. (Siratoria) SiratOrienSiS OTvKA...........................

Mactra sp. •.....••.••....•..•..••.•••...••.•.....•..•••...••.••.

Lutraria sp. indet. ......H....H....".."..."....."."_".
Donax (Chion.) sp. indiet. ••.••.••••..••.•..•..••`••••••••••-•

Sangutnotarta minoensts (YoKoyA.MA) .....................

Macoma toltyoensis MAK1yA}fA••.••.•..•..••.•.....••••..••.

Af. incongrua (tV[.mTENs) •...................,...............

itdl. optiva (YoxoyA"m) .......................................

CLslteLtts igecntoensls Yoi<oyA}iA ...........................,..

SoLen sp. -.--••.•-..`...".•H......•.....••.."-.•"".•-•..

Antsocorbttta venusta elopsgat-a I'roiGAwA......•.....`t.•..

ZtrpJtaea sisbconstricta lsotorai CTui<A .............•.•••...

Teredo g. p.-•H•.....-.••.-....-.•••......".m."...."...-.

Tlbraciz sp. }..."...."".."...•..."..._.._"...._....".."

Peri.oloma sp. .".........."H....."..."....".."."...".._

D3nSali{tnx sn, . ......H.."..._....__....."_...._...._.."

PtotoroteL;'a 3ti"antantensts MAI<IyA"fA ...••••..••••..•••.•.

Leptoti}yra e.za I'roxGtxwxs ••.••.••••••••.••.••••••...••.•••••.

Lunella icurodal I'roiGtNwA•..••••.-••.••.••.••••.•••.••`.•.••.

TtsrrttetLa s-hataii No}[uRA •••••••..••`••..•.••.••••..•••••.

BatiLLaria yamartarti lviAiciyA}iA ••.••.•..•..••.••.••.•••ny•`

Cerithiane a2cistan (YolcoYAbfA) ...................•.••••--

C. cfr. ottakai No"tvRA ......••.-•.•..................•.••••..

Calyptraea tcabura 0TvKxs ••.••.--...........•.••••••••.•••••.

Crepidula ]Lmboanas YoKoyA)[A•••••.••.••t••-••••••••-••••••

Euspira meisensLs iNtlAi<iyA}[ts •••......••.••....••.••`•..••.

Chtcoreus sp. ...................................................

Sgphonalia nzaki)'antai IToiGAwA•••••`••••••••.••••••••••••

S. rninuta ITOIGAWA '...••.•.....•...........••......-`•-."".

Ms

Å~

Å~

Å~

Å~

Å~

pt
Å~

Å~

x
Å~

Å~

Å~

x
x
Å~

Å~

--m-

Å~

Å~

Å~

Å~

Å~

Å~

Å~

x
Å~

x
x
Å~

Å~

Å~

Å~

Å~

 l'

x

Å~

Å~

Å~

x

"
pt

Å~

Å~

Å~

x

pt

_
x

pm

Km
2

"
"
x

Å~

Å~

Å~

Å~

v
Å~

x

Å~

_

x
Å~

3

x
Å~

Å~

x
Å~

Å~

Å~

Å~

pt

H
pt

Å~

pt

Å~

_

Å~

Å~

,

S3

Å~

_
Å~

pt
Å~

Å~

Å~

x
rw
Å~

"
pt
Å~

x

Å~

Å~

Å~

pt

pt

ew
Å~

pt
Å~

Å~

X

x

Å~

x
Å~

Å~

Å~

"



Moiluscan Fa .ma of the Tsuzuki Group in Kyoto Prefecture, Japan 183

6L
62.

63.

64,.

65.

66.

67.

68.

69.

S. sp. indet."".."-.•--•-•--••"-••"-.•"-.•"•--.
Nassarius kometubus 0TuKA................•...j....•....••.

IVI. cfr. sintizui OTuxA ..••..••.••.••..•••-••••••.-•••••••.••.

FuZgoraria sp. ............•..........•••.••••••••.•••••••••••••••

Cormatosyrinx sp. indet........................................

Syrnola sp. .""."."."..m"."."".."".."".."."".."
Turbonilla sp. .....................•......•..•..•.•,•.•.•..••.•••

Eocylechria sp....................................................

E. affabilis (YoKoyA}iA)•--..•••-•.•-••-•••-•-"••"'•"""'

Echinarachnius minoensis MoRrsmTA.....................

Batanu$ sp. 1. ".".".."."".","..m"."."_"..""._.
B. sp. 2. "..""._."".."".."".".....:.".."".".".."
Coral............................................•••.••••••••.••.•••

Decapeda ".."".".".".."".."._."."..."._."".•"•-
Bryoxoa.....,.............................................•......•.
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            Faunal anal>rsis oÅí molluscan

Each member of the strata has remarkable
 mutual relations are showR in Fig. 2.

assemblage

assemblages respectively and
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      Fi.cr. 2. Diagrarn to shovf the xe}ations of the assemblages oE the Tsuzuki Group
        l. IVipponomarcia proper subassemblage, 2. " Ostrea"-Cerithicanz smbasserr}blage,

        3. Ostrea-BaZanus subassemblage, 4. Luctnonza-z{ctia a$semblage,
        5. FelanteZta-Ii)ostnia assemb}age, 6. Protorotetla-Anadara as$emblage

!. Kawakami Basal conglomerate
     There are no marine mollusks in ihis imember, except the uppermost part
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which gradually ehanges into the upper Miyamura Sandstone. T.herefore, the
fossils are considered with the a$semblage of the Miyamura Sandstone. The
absence of marine form and the features of the lithofacies indicate that a fresh

water envirenment was prevailed at the time when this member was deposited.
It was prior to the•transgression.

2. Miyamura Sand$tone
    2Vipl)onornarcia assemblage is the representative of this rr}ember. A large
quantity oÅí Nipponomarcia naJsarnurai IKEBE occurs crowded in the thin becls.
Fregaently the beds are only made oÅí the shells of this species. [rhis assem-
b}age may be subdivided into the following three subassemblagess.

      a) Nipponomarcia proper subassemblage
      chief elements : NLppenomarcLa naka•mtsrai h<EBE, Dosiizia nonburai 0'ruKA,
       TurriteZla s-hataii NoMuRA etc.

    This subassemblage is in the lower portion.of the member and more
censpicuous towards the west. In the ea$tem part, however, it is diflicult
to distinguish it from the following "Qstrea"-Cerithiuam subassemblage. The
representative species indicate a neritic and sanay environment.

      b) " Ostrea "-Cerithiuan subassemblage
      chlef elements : Ntpponomarcia nakamitrai IKEBE, Dosinia rtonturai OTuKA,
      Tapes (Anzygdala) miyamurensis n. sp., Turritella s-Itataii NoMvRA,
      Certthtum ancisune (Yoi<oyAMA), Certt}tlum cfr. otukai NoMvRA, "Ostrea"
      sp., Euspira metsensis MAI<IyAMA etc•
    T.he !ower part of this member contalns this subassemb]age in general. This
is a mixture ef neritic, brackish, and adherlng ferrns.

      c) Ostrea (Crassostrea)-Balanus sabassemblage
      chief elements : Ossrea <Crassostrea> sp., Balanus sp. I.
      It is found in the south wing.
    [rhese subassemblages eccur crowded in layers, bands ancl patches indicaling
their allochtlienous erigin. Only Nipponomarcia nakantztrcsi k<EBE seems to be
autochthonous, for it is abundant and related to the preper lithefacies. Another
sDi ecies as Cerithi"Jn and " Ostrea " etc. may laave been derived from an acljacent

biotope. Consequent}y, it is possible to assttme that the Mlyamura Sandstone
was cleposited under an environment between neritic and brackish waters. Some
warm sea inh.ftbitants such as Nipponomarcga, Ceritl'tiun'y, BatiLEcrt(e and Cyclin.a

are present, but there is no typieal Kurosio (warm current) type specics.
NtpponomarcLes assembl.age is representing a type of tlie fauna belong to the
Japonic province proper.

3. KaLya )'Iuclstone

    The fauna of this member is represei}ted by the Lucinoma-Acila and
FelanieZla•Dosinia assemblage.
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       a) LuacinomadAcila asserr}blage
       chief elements : Actla subntirabiZis MAi<iyAMA, SacceLLa confuasa (HANmy),
       Ch}arnys eborregtus IrolGAwA, Venericardia siogamensis rs{ToMuRA, Lucinonta
       acutilineata (CoNRAD), CulteZtes ixzunoensis YoKoyAMA, Crepidula ji•mboana
       YoKoyAMA ' etc.
    7"Iiis assemblage is general te this rnember an{l has twe difTerent mode$ of
occurrence. The first mode is the sporadiieally scatteured occurrence aiicl the
other is noduloas. In tlte former case, l)eth the right and left valves of these
shells are attaehed, showing the autoehthonous origin in the muddy in]and sea
bottom, sTn the latter case, there are otliecr elements such as Dosirbia nonezsrag
OTuKA, " Cardiurn " ogurai OTuKA and Ezasptra meisensis MAmyAMA etc. These
were evidently reworked from nearby biotopes and mixed with the forms in situ
ment!oned above.

      b) I?eLaniella-DosSnta assemblage
      cbief elements : FelanieZla zasta <GouLD), Dosinia noTnurai eTuKA, Turritella

      s-hatati NoMuRA, Eusptra metsensis MAKIyAMA etc.
    This assemblage is found in the medium to coarse-grained $andstones inter-
calated in the upper part of this member. The subjeets of this assemblage are
Felaniella, Dosinia and tl'urriteUa etc. that are representing a neritic environment.

The other elements, derived from the proper biotepes, such as AciZa submirabilis
MAmyAMA, Lucinoma acutiZineata (CoNRAD) and Venericardia sioga7nensis NoMuRA
are also included.

    Tlaese twe assemblages are independent to each other. ']]hey are consist
of the Japonic type $pecies iB general. Acila subinirabiZis MAi<IyAMA and
LucEnonza acutilineata (CoNRAD) have been considered as be}ong to the cold water
type. However, they are not cold water type but live in a deep water ef the
Japonic province.
    FeZaniella zbsta (GouLD) is an exceptioital cold sea species. It is diflicult
to determine on the basis of tlae existence of this species whet}ker cold eurrents
were prevaile{l or not in the basin. The problem wiii be settled in near future.

4,. Shiodani Sandstone

    ProtoroteZLa-Anadara assemblage repxesents this member.
    chief elements: Anadara cfr. abdita MAKIyAMA, GZycyn}eris cisshuensis
    MAKIyAMA, Dosinia nonburai OTui<A, Nipwonontarcia neslcanzenrai II<EBE,
    ProtoroteLLa yuantaniensis MAI<IyAMA, TztrriteZla s-hataii INi'oMuRA, CrepiduZa

    fi.rnboana YoKoyAMA etc.
    These species shewing an environment of neritic saRdy bottom, compose the
shel! beds with pebble. It is evident that they have net been under the influence
of stronecr eurrents, as shown by that they are properly siteatecl in the matrices
and there is little effect of wearing en the shells. Protorotella yuantanie?tsts
MAmyAMA, the most abundant species, are scattered in the sandstones indicating
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a nearly autochtltonous origin.,. Iti the silty parts, Dosinla anguLoicZes NoMuRA,
CreneLta fornicata YoKoyAMA aRd Anadara cfr. abaita MAmyAMA eecur.
     T.he Japonic type species liave a majority in the assemblage, but for
ProtoroteLta and NtpponomsQrcia tl}e warm Japonic forms.
    It resembles to the Niru)onomarcict ass-.-mblage cf the Miyamara Sandstone,
but differs fiom the latter in the following respeets.

    I) Rernarkable occurrence of ProtoroteLLa yuaantaniensis IN(IAmyAMA
    2) Absence of bracklsh tynie species as Cerithiuni and others

5. Tawara Siltstone

    This member has on]y goral fessils. It is conceivable that the presences
of plant fessils and lignite seams, and the absence of marine fossils, as wel} as
the Iight cDlouTs of tlie rocks due to the fresh water origln ef this member.
It may represent the successive stages during the regressive phase.

6. Summary
    Thte analysed assemblages are in a succession as foliows (ascencling order);

    Nipponomarcia assemblage Miyamura Sar}dstone
         (w!th Cerithiunt and Ostrea subassexrxblages)

    B,"ICE:S,M/l".IADC.il,f.iaiS.e,M,.b./ab{e.,. }KayaMudstone

    Protorotel{a-Anadara assemblage Sl}iodiani Sandstone
    Fioral assemblage Tawara Siltstone

                     Fossil fauna alld envk'onmems

    The faunal cle7elopment can be synthesized from the analysed series in
connection with the stratigraphical eyldences. Most probe.b}y the envirenment
was under the contro} of fresh xvater in tP.e ])eginning whelt the secliment started

to cleposit in the newly depressed basin. The Kawakami Basal coRglomerate is
the prociuct of the first event. The transgression advanced more axxdmoxe as
the basin was expanded. Tl]e Miyamura Sandstone xyas deposited in a sl]a]}ow
neritic environment indicated by tbe ATipponon}arcLa as$emblage. en the ot!}er
side, bracklsh environments weye common along the margin ef the basin. The
fauna in this age consists of rich variable forms. Next, the cleposition of the
}<aya Mudstone teok place. This member is representecl }Jy the Lucinonza-Acila
assemblage an indlcator oti a deep and wide inland salt water of muddy bottorr}.
This assemblage inc}uding very eommon and stab}e species exhibits the fauna}
acme. The uppear part of the 1<aya Mudstone illelude tke FelanielZa-Dosinia
assemblage, an indicator of a nerltic saBcly enviroBment unlike the mudcly bottom
of the Lucinoina-Acila assemblage. Most probably thls assemb}cftge is in a c}ose
relation with that of the Shiodani Sandstone and is a foretoken of the coming
regressien. As a matter of fact, the life tracks diseovered in a few horizons
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between the Kaya Muclstone and the Shiodani SanClstone tells a beach conClition.
In the follewing Shiodani Sandstone. there Es the Protorotella-Anadara assemblage
which is a representative of a neritic sandy environment. The member is the
product during tlie early regressive stage as it is preved to be so by t}}e absence
of the brackish form such as Cerithi!dm etc. The Tawara Siltstone was depo$ited
under a fereshsvater enviroRrnent hantpened there by regre$sion at its final stage.
Apparent}y the fauna represents a cycle, commencing from tke fresh water type,
gradually changing upwards into the brackish and neritic types side by sicle, carid
then turn inte the muddy inland sea type, which is suecessively fol}ewed again
]]y the neriLic type and the final fresh-wate}' type. The cycla. is paral!el to
the cycle ef sed!mentation frora transgression to regression corresponding to the
development of the basin.
    This fauna is a part of the ancient typical Japonic fauna inc}ttding neither
evidient }<lurosie (warm currens) nor Oyasio (cold currellt) elern.ents. The inlancl

sea was free from the influence of open sea currents. It can be clarified that
the Tsuzuki basin was open to the west, as shown by the distribution of the
assemblage, such as the Ostrea-Balanus subassemblage and the Felaniella-Dosinia
assemb}age.

                         Comparlsoi] and age

    This fauna i$ similar to the faunas of the Mizunami and Ayukawa groups.
Compared with the fauna of tlie Mizunami group in the Iwcamura bas!n mentionee
in a previous paper, there are abeut ferty species common to both the faunas,
the most remarkabie exampies are Ntpponomaa'rele. naha]nzarai IKEBE, Dostnia nomurai
OTuKA, 'I'u•rriseLLa s-hataii NoMuRA ancl f.ucinonba acietilineata (CoNRAD) etc. Also

the faunal development resembles to th.at of the Mlzunaml group, but, it exhibits
tke complete cyc}e while tke latter is deprived of the final regressive slage. It
is a remarkab]e fact that both include the Lttcinoma-Acila aEsembJgge consisting
ef the same contents. Thi$ assernblage is found in another greups of the Setouchi
geo}ogic region a}ways indicating a mudcly bottom of the inland sea.
    The exis!ence of the index fossils, i. e. Nipponomarcia uahamuarai k<EBE,
ProtoroteLLa y'caantaniensis MAmyAMA and Acila submirabiZis MAmyAMA, shows
that the age of this greup is to be the micldle lrV[iocence (E,-F,).

                          ptnsolved problems

    Further studies in connectlon with the followinocr preposiSions are now caTryinocr

on.
    I. Exlstence of Z;leZanielZa usta (GouLD), a cold Eea form oÅí mo}lusca.---
What is the reason of the single eceurrence amid the Japenic fauna akSii to
temperate fauna?
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    2. The great number of s!rnple forms
rotella.-Wkat is meant by the one speci3s
    3. Relationships among the faunal
relations infiueneed tlie development?

 such as Ni.pponoiibarcia and Prote-
 shell bed and hew it was made?
clevelopments.---What sort of mutual

                             Coxxeliisioi•is

    1. The fauna con$i$ts of 69 species of mollusca.
    2. The remarka])le assemblages of each member represent tke process of
tlie faunal deve!epment.

    3. The faunal developmeitt parallels to that of the bask}.
    4. The fauna is a Japonic type fauna.
    5. T.his fauna is closely allied to the fauRas of the }rVIizunami and AyRkawa

greups.
    6- The geologie age is the middle Miocene (F,-F3)•

                      Deseription oS the speeies

    Anadara (Scap}}area) cfr. abdita MAwyAMA (Pl. If, figs. 4,, 5)
i926. Arca (Anadara) abdita MA]<iyA}{A, Mem. Co}l. Scl. 'I<yeto Imp. Univ., ser. B, vol. 2, no. I3,

p. I52, pL l2, fi.cr. Il.

    Anadara is common in the Shiodani Sanclstone member ancl x•vell preserved.
The specimens are closely related to MAmyAMA's A. abdtta, a "'IioceRe species
of }<orea but the dichotomous rib character of A. abdita is indistiRct in these
specimens under examination. Anadara n•inohensis (eTm<A) I934 is another
allied species. OTui<A clistinguished this species frem the A. abdita MAmyAMA
in having " a baroadex area of absolete dichetomous ribs on the Ieft anterier and
right meclial portions ". As stated by IXToMuRA and E[ATAi,* tlie ribs of A.
ninolbensis OTvKA vary from d!chotomous stage to non-dichotomous one. Generally
speaking, the dichotomous feature is not a specific character aBd it is difficult '
to distingui•shed A. ninohensis OTui<A ftom A. abdita IN({AmyAMA considering
the contemloraneousness. The discussion 's•vill be postponed until the sufl'lcient
material is supp}ied.

    Ostrea (Crassostmea) sp.
    This species has the Iarge anfJl thick shell. The ]arge oyster in Japan is
Ostrea gravttesta YoKoyAMA l926, IVIiecene species, and }ivlng O. g'ggcts THuNBERG
l869. In the clescription of his species, Yoi<oyAMA stateci the difference of tl]e
both as follows ; " In general, this sheil resembles 2B shape Ostrea gige•s THuNB.,
so freffuent in our Tertiary and QuaterBary Jayers. But the thickness of tl}e shell
far enceeds that of the latter."

 * Jap. Jour. Geo}. & Geogr. vol. 13, p. 68, 1936

`
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    As a matter of faet, tke living Ostrea gtgas THvNBERG often has a sliell of
a great thickness and it is impessible to distinguish the two species in feature
of thickness of shell. ]Vforeover, the shell form of the Genus Ostrea is variab}e,
so it is clifficu}t te detez'mine the specific name of the fossll species. "rhe specific

determination is premature at present.

     "Ostrea" sp. (Pl. III, fig. 6)
    This is a thin sltell oyster. It falls to the Genus Ostrea in its broad sense,
but it is unable to determine the exact generic name having no complete
example.

    Venerieardia (Cyeloeardia) sp. indet•
l955. Venericardia (Corclocardia) sp. indet., IToiGAwA, Mem. Coll. Sc;. Univ. Kyoto, ser. B, vol.

22, p. 139, pl. 5, fig. 15.

    Leukoma sp. indet. (Pl. III, fig. 7)
    Shell smal], subtrigonal, thiek, moderately convex ; surface with radia} ana
cencentric sculptures; radia}s strong, wider t}ian interspaces; cencentrics strong,
slightly lamellated, cressing the radials, reticulated; lunttle wel}-marked, sculp-
tuered as well as sltell suTface; inner margin {i{enticttlate; pallial sinus $hallow.

    0nly a specimen is at hand. It differs from Leu•korna marica (LIpoqS) l758
in its she}l form.

    Tapes (Amygdala) miyaillurensis n. sp. (Pl. I, figs. 2, 3)
    Shell large, ovate, solid, }onger than liigh, mederately inflated ; postere-dorsal

side gently s!oped, clescending to taruncated posterier end; antero-dorsal margin
$hort, siightly concave eonnecting with rounded anterior margin; ventral siae
arched; beak small, prominent, situated at the anterier two-third; surface with
concentrlc growtli lines and radiating striae; radials fille, numerous, rugated on
the posterior part; conceBtrics fine, crossing the radials, decussate; lullule narrow,

well marked; inner sidie unkown.
      Dimensions : Height, 34.3 mm. ; length, 52.4, mm.
      Ho}otype; JC14,0eOOI Paratype: JC1400002 (from ll-1, Kaya)
      Oceurrence : Kaya (ll--1), Miyamura (6-k)
    This shell closely al}ied to Tapes (An}crgdala) faponica DEsHAyEs 1854, we}l
knewn Recent species, but the former has largecr and more elengate shell with
more posseriorly s{tuated beak. Tapes (Siratoria) si'ratoriensis OTui<A l934i is
another al}ied species, bnt it is distinguished from the present speeies in having
a rnore elongate she!} with weak seulpture.

    si':,iliEl][liiig.,iP'.f,n.dge,ti,..<.P.it',J'}.fi.gg,,i)than high, inflated; dersai s!de neariy

straight, ohtusely angled postero-clorsal side; posterior margin angu]ated, acutely
connecting with arched ventral side; surfaee with coneentric grewth lines; inner
side unkown.
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    Only two speeimens mis$ing the anterier part are under examinat!on. Tliis
she}1 resembles Lutraria siebolcli REEvE 1854i, a Recent shell of Jtapan, but the
former l]as more !nflated and }arger she}I witk more arclied ventral side and
angled ventral margin.

    Dollax (Chion) sp. indet. (Pl. III, fig. 4A)
    Shell moderate in size, trigonal, subequilateral ; anteriopt and posterler side
straight, truncated; surface with eenspicuotis radiating ribs andi eoneentric lines;
radials obsolete on the posteTior part, cressing the concentrics, cance!late; inner
marg!n denticulate.
    It is easy to clistingttish this speeies from Dona.x (Chion) seJnigranosus DuNKER

l877 by having large ancl regular trigenal shape. On}y one right va]ve are
ebtained. This form is probab}y representing a llew specles, it wall be described
with a better materia} in future.

    Cex'ithium cfr. otrukai NoMuRA (Pl. II, dgs. 6, 8)

l93tit. "Proclava" aff. ishiiana, OTuKA, Bull. Earthq. Res. Inst [I]ol<yo Imp. Univ., vol• ].2, pt;

.3, p. 624•, p}. 4•9, figs. 72, 73.

]935. Cerithiitrn otulsa.i No}fuRA, Salto }Ie-oR Kal Mus. Res. Bull. no. 6, p. 227, pi. ]7, f• IZ

    [I'his shel} seems to fall the named species, but it differs on a few points
as fellows;

    l. The she}l !s sma!1.
    2. The spiny beads of the subsutui'al cercl number 18 on the last wherl.

    It is clarifiecl in fRture basecl en mere complete specimens.

    SipExonalia sp. indet. (Pl. III, fig. 9)

    Only a few specimens aare at hand.
    The shell !s fusiform witli ll•axial nodes disappear;ng on tlie body whorl and
fine numerous spiny threads. This she}} is simi}ar to Siphoncelia spadiceoides
NoM:uRA but the present species has a higher turretecl skell with more curved
eolume}ta.

    Cymatosyrinx sp. inclet.
1955• Turricula sp. indet., IToiGAwA, Mem. Coll. Sei. Univ. Kyeto, ser. B, vel. 22, no. 2, p•
142, pl. 6, f. 24.
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                       ExplamaIion oÅí Plate I

Lutraria sp. indet., Loc. IS([iyamura, 6-K.

Tapes' (Arnptbcrda'la) mlyanzurensis n. sp. (Holotype), Loc. I<aya, ll-!.

Tapes .<4mygdqLa> rntyantuarensis n. sp. (Paraty.pe), Loc. Kaya, ll.-1.

DiftppoTtomdrcia iztzJearnurai IKEBE, Loc. Kaya, IZ-5.

Nipponom.arc.ia nakanzmprai IKEBE, Loc. Kaya, ll-5.
ProtoroteZla yudntantensis MAi<iyAirA,Å~2, Loe. Miyamura, 76-2.

Creptdtala j'imboan,a YoKoyA"iA,.Lqe. Miyamura, 6`LL
FelaitieZZa usta (GouLD), Loc. Miy'amura, 97.

1.

2.

3.

4.

5.

6.

7.

8.

                      Explanation of Plate II

GZycymeris cisshaensis MAmyts}Tts, Loc. Miyamura, 76-l.
                                AIJIucinonza acnttItneata (CotsTRAD), I.oc. Ofuku, IO-1.

Dosinta nomitrai OTuKA, I.oc. Miyamura, 97.
Anadara cfr. abdi,ta MAKiyAiiA, Loc. Kaya, 63.
Anadara cfr. abdita MAxiyAx.{A, }.,oc. Miyamura, 76-3.
Cerithiurn cfr. otzal-zat No]fuRA, Å~1.5, Loe. Miyamura, 6-I<.

Cerithium anciszam (Yoi<oy.s}fA), Å~1.5, l.oc. IN([iyamuz'a, 6-l<.
                                    ACerithi,um, eÅíz'. oticlgai ATo."fuRA, Å~ ]..5, i.oc. Ofuku, ].3-i..

 l.

 2.

 3.

 4,.

 5.

 6.

 7.

 8.

 9.

IO.

                      Explanatieii of PIate IscX

ChLain}ts egregius iToTGAwA (Paratype speeimen from the Iwamura Basln)
ChLamys egregitts ITeiGAwA <I'Iolotype speclrrten frorn the Iwamura Basin)
Chlamys itvanzisrensis IfxoiGAwA, ILoc. Miyamura, 97•

Donax (Chion) sp. inclet., I.oc. Is}iizume, 98.
                                    ANassarius cfr. simizut OTui<A, Å~i.5, Lsc. Ofuku, ].3-l.

" Ostrea" sp., I.oc. ]2-l.

Leulconta sn,. inclet., I.oc. I<aya, 63.

Glycymeris cfr. dereZicta (YoKoyts]rA), ]1,oc I<aya, 63.

Siphonalia sp. indeL, Å~2, Loc. Miyamura, 6--K.
EtLigpira rneisensts M.xKiy,s}rA, Loc. Ishi'zume, 98.
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