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1.Introduction

NeogenetoQuaternarydepositsdistributedalongtheJapanSeasideinHokkaido,implyinga

historyofdevelopmentandchangesoftheJapanSea,areoneofmostimportantsubjectsforthe

studytounderstandgeologicalandgeographicalframeworksofthepresentJapaneseIslands.In

spiteofthesefacts,therehavenotbeenenoughdataabouttheenvironmentalchangesoftheseareas,

nearthenorthernendoftheJapanSeaareas,oraroundtheOshimaPeninsula.

TheOshimaPeninsulainsouthwesternHokkaidoisregardedgeologicallyasthenorthern

extensionofthe"GreenTuff"regionoftheInnerZoneoftheNortheastJapan(e.g.Katoetal.eds.,

1990).ThepeninsulahasextensivedistributionsoftheNeogeneandQuaternarydepositswhich

unconformablyoverliepre-Tertiarysedimentaryandigneousrocks.Thisregionhasbeenoneof

stratigraphicalstandardsoftheNeogeneinHokkaidosincethestudybyNagaoandSasa(1933).

NeogenetoPleistocenemarinesedimentsinthisregionaregenerallyclassifiedintothefollowing

ascending-orderedformations,Kunnui,Yakumo,Kuromatsunai,andSetana(NagaoandSasa,

1933).Theseformationsarewellexposedinmiddletonorthernpartsofthepeninsula.Such

stratigraphyfirstproposedbyNagaoandSasa(1933)hasbeenaccepted,butrecent

biostratigraphicaldatarevealthattheSetanaFormationshouldbeofPleistoceneage(e.g.Nojoet
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al.,inpress).Generalrelationshipsamongtheseformationsareasfollows:fromtheKunnuito

KuromatsunaiFormationtheycontactconformablyeachother,buttheyareclinounconformably

overlainbytheSetana(e.g.NagaoandSasa,1933;Matsuietal.,1955;Hashimotoetal.,1963;Oka

andMitani,1981;Nojoetal.,1994).

ThereareafewreportsonmicrofossilsintheKuromatsunaiandSetanaFormations.Inparticular,

despiteabundantyieldingsofforaminiferafromtheSetanaFormation,therehavenotbeensomany

reportsonforaminifera(Asano,1936a,b,1937,1939;AsanoandNakamura,1937;Shirai,1959,

1960;MasataniandOhkura,1980MS;Takahashietal.,1980MS;TsuchiandIbaragi,1982;

Tsubakiharaetal.,1989;Nojoetal.,1997),andwehaveonlychronostratigraphicaldatabyNojoet

al.(inpress),whicharerelatedtopaleoenvironmentalchangesonthebasisofmicropaleontological

analyses.

Therockmaterialsforthisstudyweresampledfromtheformationsinnortherntomiddlepartof

theOshimaPeninsula,andwereanalyzedin1994to1998bytheauthorwhenhewasacuratorof

ImakaneBoradofEducation.Somedata.oftheseworkshavebeenreportedbyNojoetal.(1997:

Tab.1).ThisstudyispreliminalyreportandlistofforaminiferafromtheKuromatsunaiandSetana

Formationstoindicateahistoryofpaleoenvironmentalchanges.Theauthormainlydescribesabout

someoccurrencesofforaminfera(Tab.2)andshowstheirfuanallistwithplatesinthisreport.A

detaileddiscussionaboutpaleoenvironmentalchangesisleftforanotheroppo血nity.
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ForaminiferafromtheKuromatsunaiandSetanaFormations

TableZForaminiferafromtheKuromatsunaiandSetanaForamtions
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ForaminiferafromtheKuromatsunaiandSetanaFormations

2.FaunalReferenceList

ForaminiferalspeciesfromtheKuromatsunaiandSetanaFormationsarealphabeticallylisted

below,underthecategoriesofplanktonsandbenthos.Theselectedspeciesareillustratedwith

scanningelectronmicrographsinPlateslto12.Theoriginalreferencesaregivenforspecies.

Additionalreferencesareselectedfromthosewithhelpfulremarksandillustrationsaboutthespecies

fromtheareasstudiedinthisreport.AllspecimensarecataloguedanddepositedinDepartmentof

ScienceEducation,IwamizawaCollege,HokkaidoUniversityofEducation.

PlanktonicForaminifera

Globigerinabulloidesd'Orbigny

G励iger伽bu〃oidesd'Orbigny,1826,Ann.Sci.Nat.,Paris,ser.1,v.7,p.277,Mod61e

nos.17,76;Brady,1884,Voy.Chanenger,Rep.,Zool.,v.9,p.593,pL79,figs.7a-c.

GlobigerinaquinquelobaNatland

GlobigerinaquinquelobaNatland,1938,Bull.ScrippsInst.Oceanogr.,Tech.Ser.,v.4,no.

5,p.149,pl.6,figs.7a-c.

Globigerinitaglutinata(Egger)

GlobigerinaglutinataEgger,1893,Abhadle.K.Bayer.Akad.b-iss.Munchen,CLII,v.18,

p.371,pl.13,figs.19-21.

Glonbigerinitaglutinata(Egger),Parker,1962,Micropal.v.8,no.2,p.246,pl.9,figs.

1-16.

Globigerinita.uvula(Ehrenberg)

PylodexiauvulaEhrenberg,1861,K.Preuss.,Akad.b-iss.Berlin,Monatsber.,p.276,277,

308.

Globigerinitauvula(Ehrenberg),Parker,1962,Micropal.,v.8,no.2,p.252,pl.8,figs.

14-26.

Globigerinoidesruber(d'Orbingy)

Globigerinarubrad'Orbigny,1839,inSagra,R.dela,Hist.Ohys.Pol.Nat.Cuba,

Foraminiferes,p.82,pl.4,figs.12-14.

Globigerinoidesrubra(d'Orbingny)(sic.),Cushman,1927,CushmanLab.Foram.Res.,

Contr.,v.3,pt.1,p.87,pl.19,figs.6a-c.

Globorotaliainflata(d'Orbigny)

Globigerinainflatad'Orbigny,1839,inBarker-WebbandBerthelot,Hist.Nat.Canaries,v.

2,pt.2,Zool.,p.134,pl.2,figs.7-9.

Globorotaliainflata(d'Orbigny),sensustrict,MaiyaSaitoandSato,1976,inTakayanagi

andSaitoeds.ProgressinMicropaleontology,Micropal.Press,p.408,pl.2,figs.5-7.

ハleog励oquadrinacf.asanoi(Maiya,Saito,andSato)

cf.GloboquadrinaasanoiMaiya,Sato,andSaito,1976,ProgressinMicropaleontology.p.

15
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409,pl.3,figs.la-c,2a-c,3.

cf.ハleog励oquadrinaasanoi(Maiya,Saito,andSato),Thompson,1980,Init.Rep.DSDP。

v.56-57,pl.3,figs.10-12.

Neogloboquadrinadutertrei(d'Orbigny)

Globigerinadutertreid'Orbigny,1839,Foraminiferes,p.84,pl.4,figs.19-21.

Neogloboquadrinadutertrei(d'Orbigny),RoglandBolli,1973,Init.Rep.DSDP,v.27,

743-767,pl.9,figs.1-3,7-10;pl.17,figs.1-6.

Neogloboquadrinaincompta(Cifelli)

GlobigerinaincomptaCifelli,1961,CushmanFound.Foram.Res.,Contr.,v.12,pt.3,p.

84,pl.4,figs1-7.

Neogloboquadrinaincompta(Cifelli),RoglandBolli,1973,Init.Repts.DSDP,v.15,p.

571,pl.10?

Neogloboquadrinapachyderms(Ehrenberg)

Aristerospir叩achydermaEhrenberg,1861,K.Preuss.Akad.Wiss,Berlin,Monatsber.p.

276,277,303.

Gdobigerinapachyderma(Ehrenberg),Brady,1884,Voy.Challenger,Rep.,Zool.,v.9,p.

600,pl.114,figs.19,20.

Neogroboquadrinapachyderma(Ehrenberg),RoglandBolli,1973,Init.Repts.DSDP,v.

15,p.571,pl.11,figs.2-6;pl.16,fig.12.

BenthicForaminifers

Alabaminajaponica(Asano)

Pseudoparre〃a/aponicaAsano,1949,Jour.Paleont.,23(4),P430,69.2,Nos.2-4.

Alabamina/aponica(Asano),TakayanagiandHasegawa,1987,Checklistandbibliography

ofpost-PaleozoicforaminiferaestablishedbyJapaneseworkers,1890-1986,p.39.

Ammoniabeccarii(Linne)

ハtaut〃usbeccariiLinne,1758,Syst.Nat.,se.10,p.710.

んnmoniabeccarii(Linne),FizzellandKeen,1949,Jour.Pa1.,v.23,no.1,p.106.

Ammoniaketienziensis(lshizaki)

SteblusketienziensisIshizaki,1948,ActaGeol.Taiwan,2(1),59,pl.1,figs.2a-c.

んnmoniaketienjiensis(lshizaki),Huang,1964,Micropaleont.v.10,no.1,p.53,pL1,

figs.13a-c.

Angulogerinahughesi(GallowayandWissler)

UvigerinahughesiGallowayandWissler,1927,Jour.Pal.,v.1,p.76,pl.12,figs.Sa,b.

Angulogerinahughesi(GallowayandWissler),Asano,1950,PacificSci.v.4,no .2,p.19,

figs.91-93.

AngulogerinakokozuraensisAsano

AngudogerinakokozuraensisAsano,1949,Jour.Pal.,v.23no.4,p.428,text-fig.1,nos.

50-53;1950,Illust.Cat.Japan.Tert.Small.Foram.,pt.2,p.19,figs-94-96.

Trifarinakokozuraensis(Asano),Matoba,1967,TohokuUniv.,Sci.Rep.,2ndser.(Geol.),
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ForaminiferafromtheKuromatsunaiandSetanaFormations

v.38,no.2,p.257,pl.26,fig.3.

Anomalinellarostrata(Brady)

TruncatulinarostrataBrady,1881,Quart.Jour.Micr.Sci.,n.s.,v.21,p.65.

Anoma伽 θ〃arostra'α(Brady),Cushman,1927,Cont.CushmanLabo.Foram.Res.,v.3,

p.93.

Anomalinoidesglobulosus(ChapmanandParr}

AnomalinagrosserugosaBrady,1884,ChallengerForam.,p.675,pl.94,figs.4,5.

AnomalinaglobulosaChapmanandParr,1937,Austr.Antarct.Exp.1911-14,Sci.Rep.,

ser.C,1(2),p.117.

AstacodushyadacrudusLoeblichandTappan

AstacolushyalacrulusLoeblichandTappan,1953,SmithsonianMisc.Coll.v.121,no.7,

p.52,p1.9,figs.1-4.

AstrononionaomorienseAsano

AstrononionaomorienseAsano,1950,Illust.Cat.Japan.Tert.Small.Foram.,pt.1,p.5,

figs.25,26.

AstrononionhamadaenseAsano

AstrononionhamadaenseAsano,1950,Illust.Cat.Japan.Tert.Small.Foram.,pt.1,p.6,

figs.29-31.

BolivinadecussataBrady

BolivinadecussataBrady,1881,Quart.Jour.Micr.Sci.,n.s.,v.21,p.28;1884,Voy.

Challenger,Rep.,Zool.,v.9,p.423,pl.53,figs.12-13.

Bodivinasp.A

ThisformisidentifiedtoBolivinasp.AofHasegawa(1979),andissimilartoBolivina

decussataBradyinitsoutline,butdiffersfromitinlessdeveloped,androundedlobeson

thewallsurface.

βo伽initaquadrilatera(Schwager)

TextulariaquadrilateraSchwager,1866.NovaraExp.Geol.Theil.,2,p.253,pl.7,fig.10.

Bolivinaquadrilatera(Schwager),Asano,1938,Jour.Geol.Soc.Japan,45,p.607,p1.16,

fig.10.

Brizalinaalata(Seguenza)

VulvulinaalataSeguenza,1862,AttiAccad.GioeniaSci.Nat.,2(18),p.115,pl.2,figs.5,

Sa.

Bolivinaalata(Seruenza),Cushman,1937,CushmanLab.Foram.,Res.Spac.Publ.,9,p.

106,p1.13,cgs.3-11.

Brizalinaalata(Seguenza),Belford,1966,BureauofMineralResources,Geol.and

Geophysics,Bull.79.

Buccellafrigida(Cushman)

PulvinulinafrigidaCushman,1922,CanadaBiol.Contr.,no.9(1921),p.12.

Buccellafrigida(Cushman),Andersen,1952,WashingtonAcad.Sci.,Jour.,v.42,no.5,p.

144,figs.4-6.

BuccellakuromatsunaiensisShirai,1960,Jour.Fac.Sci:HokkaidoUniv.,Ser.IV,vol.X,

537-543,pl.2,figs.2a-c.

BuccellamakiyamaiChiji

17
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EponidesschreibersiiMorishimaandChiji(notofReuss),1952,Mem.Coll.Sci.,Univ.

Kyoto,ser.B,v.20,no.2,pl.2(XIII),figs.6a-c.

Buccellamakiyamae(sic.)Chiji,1961,Prof.J.Makiyama,Mem.Vol.,Kyoto,p.234,

text-figs.2a-c,pl.1,figs.13-14.

Buccellanipponica(HusezimaandMaruhasi)

DiscorbisnipponicaHusezimaandMaruhasi,1944,Jour.ShigenkagakuKenkyusho(Res.

Inst.Nat.Resour.,Japan),v.1,no.3,p.397,pl.34.figs.9a-c.

Buccellanipponica(HusezimaandMaruhasi),Hasegawa,1979,TohokuUniv.,Sci.Rep.,

2ndser.(Geol),v.49,no.2,p.144,pl.7,figs.4a-d.

Buccellatanaii(Uchio)

EponidestanaiiUchio,1951,Jour.Geol.Soc.Japan,57,p.376,pl.5,fig.8.

Buccellatanaii(Uchio),TakayanagiandHasegawa,1987,Checklistandbibliographyof

post-PaleozoicforaminiferaestablishedbyJapaneseworkers,1890-1986,p.19.

Buccellatenerrima(Bandy)

RotaliatenerrimaBandy,1950,Paleont.,vol.24,Tulsa,Okula.,p.278,pl.42,fig.3.

Eponidesfrigidus(Cushman),CushmanandTodd,1947,(notPulvinulinafrigida

Cushman,1922),CushmanLab.Foram.Res.Spec.Publ.v.23,p.71,pl.8,fig.7.

BuccellainusitataAndersen,1952,WashingtonAcad.Sci.,Jour.,v.42,no.5,p.148,

figs.10-11.

Buccellatenerrima(Bandy),Feyling-Hanssen,1976,MaritimeSedimentsSpec.Publ.1,p.

353,pl.1,fig.8-10;pl.2,fig.10-12.

Buliminacf.imamuraiTai

cf.BuliminaimamuraiTai,1959,HiroshimaUniv.,Jour.Sci.ser.C,v.2,no.4,p.387,pl.

40,fig.3.

Buliminellaelegantissima(d'Orbigny)

Buliminaelegantissimad'Orbigny,1839,Voy.Amer.Merid.,Foraminiferes,v.5,pt,.5,p.

51,pl.7,figs.13,14.

Buliminellaelegantissima(d'Orbigny),Cushman,1919,U.S.Nat.Mus.,Proc.,v.56,p.606.

Cancrisauriculus(FchtelandMoll)

NautilusauriculusFchtelandMoll,1789,Testaceamicroscopica,p.105,pl.20,figs.a-f;

1803var.a,p.108,pl.20,figs.a-c;var.b,p.110,pl.20,figs.d-f.

Cancrisauricula(FichtelandMoll)(sic.),Cushman,1927,Bull.ScrippsInst.Oceanogr.,

Tech.Ser.,v.1,no.10,p.164,pl.5.flag.10.

Chrysalidinelladimorpha(Brady)

ChrysadidinadimorphaBrady,1881,Quart.Jour.Micr.Sci.,n.s.,v.21,p.24;1884,Voy.

Challenger,Rep.,Zool.,v.9,p.388,pl.46,figs.20-21.

Chrysalidinelladimorpha(Brady),Schubert,1908,NeuesJb.Min.Geol.Pa,1.,Beil.-Bd.25,

p.242.

Cibicidescf.kamadaiAsano

cf.α ∂たideskamadaiAsano,1951,Illust.Cat.Japan.Tert.SmalLForam.,ptl3,p.17,

figs.33-35.

Cibicideslobatulus(WalkerandJacob)

ハ伽'"〃3励atulusWalkerandJacob,1789,AdamsEssays,p.642,pL14,fig。36.
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Cibicides励 α'ula(Wa量kerandJacob)(sic.),Cushman,1931,U.S.Nat.Mus.,Bu1L104,pt.

8,p.118,pl.21,figs.3a-c.

CibicidesrefulgensdeMontfort

CibicidesrefulgensdeMontfort,1808,Conch.Syst.,v.1,p.122.

Truncatu伽arefulgens(Montfort),Brady,1884,Voy.Challenger,Rep.,ZooL,v.9,p.659,

pt.92,figs.7-9.

Cibicidessubdepressus(Asano)

Planu伽 α5〃 わ4{lprθ55αAsano(sic.),1951,皿lust.Cat.Japan.Tert.SmalLForam.,pt.13,p.

15,figs.16-18.

Cibicidessubdepressus(Asano),TakayanagiandHasegawa,1987,Checklistand

bibliographyofpost-PaleozoicforaminiferaestablishedbyJapaneseworkers,1890-

1986,p.37.

CibicidestaniIwasaandKikuchi

CibicidestaniIwasaandKikuchi,1954,Paleont.Soc.Japan,Trans.Porc.,N.S.,no.16,p.

193,text-figs.8a-c.

C'わ た 湿ojとdespachyder〃t〃5(Rzehak)

TruncatulinapachydermaRzehak,1886,DieForaminiferenfaunaderNeogenformation

derUmgeburgvonMahr.-Osturf.Naturf.Ver.Brunn,Verh.,Bruenn[Brno,

Czechoslovakia],vol.24(1885),p.87,pl.1,fig.Sa-c.

乃 〃ncat〃 伽apse〃do〃ngerianaCushman,1922,U.S.GeoLSu四.Prof.Pap.,129E,p.97,

pl.20,fig.9.

Cibicidoidespachyderma(sic.),vanMorkhoven,1986,CenozoicCosmopolitanDeep-Water

BenthicForaminifera,p.68-71,pl.22.

Cornuspirainvolvens(Reuss)

qρ θκ 〃伽 αinvolvensReuss,1849,DenkschLAkad.Wiss.,Wien,voL1,p.370,pl.45,fig.

20.

Cornuspirainvolvens(Reuss),Barker,1960,SEPM,Spec.Publ.,9,pl.11,figs.1-3.

Cribroelplhidiumoregonensis(CushmanandGrant)

ElphidiumoregoenseCushmanandGrant(sic.),1927,SanDiegoSoc.Nat.Hist.,Trans.,V,

no.6,79,viii,3.

Cribroelphidiumyabei(Asano)

ElphidiumyabeiAsano,1938,Geol.Soc.Japan,Jour.,v.45,no.538,p.589,pl.14,figs.

9-10.

Cribroelphidiumyabei(Asano),Asano,1950,Illust,Cat.Japan.Tert.Small.Foram.,

pt.1,p.11,figs.64-65.

Cribrolinoidescurta(Cushman)

Quinqueloculinadisparilisd'Orbignyvar.curtaCushman,1917,U.S.Nat.Mus.Bull.v.71,

no.6,p.49,pl.14,fig.2.

Cribrolinoidescurta(Cushman),CusumanandLeroy,1939,Contr.CushmanLab.Foram.

Res.,v.15,no.1,p.17,pl.3,figs.1-11;pl.4,figs.1-13.

Cycloforiacontrtad'Orbigny

Cyc妨 わriacontrtadlOrbigny,1846,Foram。Foss.Viene,p.298,p1.20,figs。4-6.

Cystamminapauciloculata(Brady)
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TrochamminapauciloculataBrady,1879,QuaterlyJour.MicroscopicalScience,newser.

19,p.58,pl.5,figs.13,14.

ん π〃ipchilosto〃to」pα 〃cidocudata(Brady),EimerandFickert,1899,Zeitschriftf

WissenschaftilicheZoologie65,p.692.

Cystamminapaucidocudata(Brady),Galloway,1933,AManualofForaminifera.p.186,pl.

16,fig.12.

Discorbinellaaraucana(d'Orbigny)

Rosanilaaraucanad'Orbigny,1839,

Discorbinellaaraucana(d'Orbigny),Jones,1994,ChallengerForaminifera,p.93,pl.86,

cgs.10,11.

Discorbinellabertheloti(d'Orbigny)

Rosalinaberthelotid'Orbigny,1839,inBarker-WebbandBerthelot,Hist.nat.Canaries,v.2,

pt.2,Zool.,p.135,pl.,1.figs.28-30

Discorbinellabertheloti(d'Orbigny),LoeblichandTappan,1964,TreatiseonInbertebrate

Pal.,MooreR.C.,ed.,pt.C,Protista,2,v.2,p.C575,figs.453.

DyocibicidesperforataCushmanandValentine

DyocibicidesperforataCushmanandValentine,1930,Contr.StanfordGeol.Dept.,v.1,no.

1,p.31,pl.10,figs.3a-c.

Elphidiellaarctica(ParkerandJones)

PolystomellaarcticaParkerandJones,1864,inBrady,Trans.Linn.Soc.London,Zool.,v.

24,p.471,pl.48,fig.18.

E励'4'朋 αrc'たum(ParkerandJones),Cushman,1930,U.S.Nat.Mus.BulL104,pt.7,p.

27,pl.11,figs.1-6.

Elphidiellaarctica(ParkerandJones),Cushman,1939,U.S.Geol.Surv.Prof.Pap.191,p.

65,pl.18,figs.11-14.

Elphidiumaculeatum(d'Orbigny)

Polystomellaaculeatad'Orbigny(sit.),1846,ForaminiferesfossilesduBassinTertiarede

Vienne(Autriche).GideetComp.p.131,pl.6,figs.27-28.

Elphidiumaculeatum(d'Orbigny),Thalmann,1932,EcologaeGeologicaeHelvetiae,v.25,

293-312.

Elphidiumadvena(Cushman)

Po加'o醒 θ〃aadvenaCushman,1922,CamegieInst.Washington,PubL311,p.56,p且.9,

figs.11,12.

Elphidiumadvenum(sit.),Cushman,1930,U.S.Nat.Mus.,Bull.104,pt.7,p.25,pl.10,

figs.1,2.

Edphidiumarticudatum(d'Orbigny)

Polystomellaarticulatad'Orbigny,1839,Amer.Merid.,Foraminiferes,v.5,pt.5,p.30,pl.

3,figs.9,10.

Elphidiumarticulatum(d'Orbigny),Cushrnan,1930,U.S.Nat.Mus.,Bull.104,pt.7,p.26,

pl.10,figs.6-8.

ElphidiumbartlettiCushman

EdphidiumbartlettiCushman,1933,SmithsonianMisc.Coll.,v.89,no.9.,p.4,pl.1,figs.

9a,b.
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ElphidiumbartlettiCushman,LoeblichandTappan,1953,SmithsonianMisc.Coll.,v.121,

no.7,p.96,pl.18,figs.10-14.

Elphidiumcrispum(Linne)

ハ磁 〃t〃uscrisp〃mLinne,1758,Syst,Nat.,ed」0,p.709.

珂phidiumcrispum(Linn6),CushmanandGrant,1927,SanDiegoSoc.Nat.Hist.Trans.,v.

5,no.6,p.73,pl.7,figs.8a,b.

Elphidiumexcavat蝋Terquem)formaclavataCushman

Elphidiumincertum(Williamson)var.clavatumCushman,1930,U.S.Nat.Mus.,Bull.104,

pt.7,p.20,pl.7,figs.10a,b.

珂 ρんidiumdecipiens(Costa),Hada,1931,TohokuImp.Univ.Scl.,Rep。,4th,ser.v.6,no.3,

p.126,text-figs.83a,b.

ElphidiumhughesiforaminosunCushman,Asano,1950,Illust.Cat.Japan.Tert.Small.

Foram.,pt.1,p.8,text-figs.46,47.

ElphidiumcdavatumCushman,LoeblichandTappan,1953,Smith.Mist.Coll.,v.121,no.

7,p.98,pl.19,figs.8-10.

Elphidiumexcavatum(Terquem)formaclavataCushman,Takayanagi,1955,Tohoku

Univ.,Inst.,Geol.,Pal.,Contr.,no.45.p.42,pl.1,fig.25.

ElphidiumfrigidumCushman

ElphidiumfrigidumCushman,1933,SmithsonianMisc.Coll.,vol.89,no.9,p.5,pl.1,fig.

8.

ElphidiumhanzawaiAsano

EdphidiumhanzawaiAsano,1939,Jour.Geol.,Soc.,Japan.v.46,no551,426,figs.3,4a,b.

Elphidiumincertum(Williamson)

Polystomellaumbilicatulavar.incertaWilliamson,1858,RecentForaminifersofGreat

Britain,p.44,pl.3,fig.82a.

Edphidiumincertum(Williamson),Macfadyen,1932,Geol.Mag.,vol.69,no.821,pl.35,

figs.6a,b.

Elpん 翅 班 πノenseni(Cushman)

Polystomellamacella(FichtelandMoll)var.,Jensen,1904,LinneanSoc.NewSouthWales

Proc.,v.29,p.817,pl.23,fig.4.

PolystomellajenseniCushman,1924,CarnegieInst.Washington,Publ.342,p.49,p1.16,

figs.4(?),6.

Elphidium/enseni(Cushman),Cushman,1933,U・S・Nat・Mus・,Bu11・161,pt・2,P・48,P1・

11,figs.6,7.

、E励'4伽 配 規 αcε〃um(FichtelandMolD

EIphidiummacellus(FichtelandMoll)var.,1798,Testaceamicroscopia,aliaqueminutaex

generibusArgonautaetNatutilus,adnaturampictaetdescripta.p.68,pl.10,figs.h,i,k.

Elphidiummacellumvar.tumidocameraleBogdanowicz,1932,0ilGeol.,Inst.,Leningrad,

Trans.,ser.A,fasc.22,II,i,2,text-figs.9,10.

Elphidiummacedlum(FichtelandMoll),Cushman,1939,Geol.Surv.prof.paper,191,p.

51,pl.14,figs.1-3

ElphidiumsubarcticumCushman

ElphidiumsubarcticumCushman,1944,CushmanLab.Foram.Res.,Spec,.Publ.,no.
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12,p.27.pl.3,figs.34,35.

ElphidiumnakanokawaenseShirai,1960,Jour.Fac.Sci.HokkaidoUrriv.,Ser.IV,vol.X,

537-543,pl.1,figs.4a-b,Sa-b.

ElphidiumsubgranulosumAsano

ElphidiumsubgranulosumAsano,1938,Jour.Geol.Soc.Japan,45,p.586,pl.14,figs.4a,

b.

珂phidiumsubincertumAsano

ElphidiumsubincertumAsano,1951,Illust.Cat.JapanTert.SmallForam.,pt.1,p.10,

figs.56,57.

ElphidiumtranslucensNatland

ElphidiumtranslucensNatland,1938,ScrippsInst.Oceanogr.Bull.,Tech.ser.,v.4,p.144,

pl.5,figs.3,4.

EpistominellapulchellaHusezimaandMaruhasi

EpistominellapulchellaHusezimaandMaruhasi,1944,Jour.ShigenkagakuKenkyusho

(Res.Inst.Nat.Resour.,Japan),v.1,no.3,p.398,pl.34,figs.10a-c.

Fissurinaannectens(BurrowsandHolland)

LagenaannectensBurrowsandHolland,1895,inJones,ParkerandBrady,1985,

Palaeontogr.Soc.,London,PaztII,p.203,pt.vii,II.

、F∫∬urinesa朋ectens(BurrowsandHolland),Barker,1960,Spc.Pub1.,Soc.Economic

PaleontlogistsandMineralogists,9.

Fissurinabaccata(Hellon-AllenandEarland)

Lagenaorbignyanavar.baccataHellon-AllenandEarland,1922,TerraNovaExped.,

Zool.,VI,no.2,p.162,pt.vi,figs.15,16.

Fissuringbaccata(Helton-AllenandEarland),Jones,1994,ChallengerForam.,Pl.59,

Fig.20.

Fissurinalacunata(BurrowsandHolland)

LagenacastrensisBrady(notofSchwager),1884,Voy.Challenger,Rep.Zool.,v.9,p.485,

pl.60,figs.1,2.

LagenalacunataBurrowsandHolland,1895,inJones,T.R.,Palaeontogr.Soc.London,

p.205,pl.7,fig.12.

Fissurivaorbignyanalacunata(BurrowsandHolland),Asano,1938,TohokuImp.

Univ.,Sci.Rep.,2ndser.(Geol.),v.19,no.2,p.219,pl.27,figs.27,28.

Fissurinalucida(Williamson)

Entosoleniamarginata(Montagu)var,lucidaWilliamson,1848,Ann.Mag.Nat.Hist.,ser.

2,v.1,p.17,pl.2,fig.17.

Fissuringlucida(Williamson),LoeblichandTappan,1953,SmithsonianMisc.Coll.,v.

121,no.7,p.76,pl.14,fig.4.

Fissurinamarginata(Montagu)

VermiculummarginatumMontagu,1803,TestaceaBritannica,p.524.

Fissurinamarginata(Montagu),LoeblichandTappan,1953,SmithsonianMisc.Coll.,v.

121,no.7,p.77,pl.14,figs.6-9.

FissurinaobscurocostataGallowayandWissler

FissurinaobscurocostataGallowayandWissler,1927,Jour.Pal.,v.1,p.52,pl.9,fig.1.
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FissurinaorbignyanaSeguenza

FissurinaorbignyanaSeguenza,1862,Foram.monotal.Mioc.Messina,p.66,pl.2,figs.

24,26.

Fissurinacf.rizZaeSeguenza

cf.FissurinarizzaeSeguenza,1862,Foram.monotal.,Mioc.Messina,p.72,pl.2,fig.50.

Fissurinasemimarginata(Reuss)

Lagenasp.(Nos.64-65)vonSchlict,1870.DieForaminiferenSeptarienthonesPielzpuhl,

p.11,pl.4,figs.4-6,10-12.

LagenamarginataWilliamsonvar.semimarginataReuss,1870,Sitzb.Akad.b-iss.Wien,

v.62,pt,1,p.468.

Fissuringsemimarginata(Reuss),Barker,1960,Spc.Publ.,Soc.EconomicPaleontlogists

andMineralogists,9.

Fごε∫μノゼnacf.subquadハataParr

cf.FissurinasubquadrataParr,1954,Roy.Soc.Victria,Proc.,n.s.,LVI,pt.2,203,ix,5.

Gavelinopsispraegeri(Heron-AllenandEarland)

DiscorbinapraegeriHeron-AllenandEarland,1913,RoyalIrishAcad.,Proc.,v.31,pt.

64,p.122,pl.10,figs.8-10.

Gavelileopsispraegeri(Heron-AdenandEarlalld),Hofker,1951,SibogaExped.,Mon.

IV,pt.3,p.485.figs.332-334.

Gdabratellacf.aurantistaSeiglieandBermudez

cf.GlabratellaaurantistaSeiglieandBermudez,1965,Monographicdelafamiliade

foraminiferosGlabratellidae,Geos,1965,no.12,

GlabratellamirabirispanamensisSeiglieandBermudez

GlabratellamirabirispanamensisSeiglieandBermudez,1965,Geos,12,p.33,pl.6,

a-b,7,8.

Glabratedlapulvinata(Brady)

DiscorbinapulvinataBrady,1884,Rept.ontheSci.Resit.oftheVoy.oftheH.M.S.

Challengerduringtheyears1873-1876,Zoology,v.9,

G励rα'θ 〃α μ'v伽'α,(Brady),Barker,1960,SEPMSpec.PubL,9,pL88,figs.10a,b。

Glabratellasp.A

ThisspeciesissomewhatresemblesG.crassaHofkerbutdiffersfromitinhavingmore

roundedandinflatedchambers,andfivetosixchambersinfinalwhorl.

Glabratellasp.B

Thisspeciesischaracterizedinhavingplanoconvextestwithlowtrochospiralcoilingand

wihtlongspinesinitsperiphery.

Glandulinaovulad'Orbigny

Glandulinaovulad'Orbigny,1846,Foram.Foss.Bass.Tert.Vienne,p.29,pl.1,figs.6,7.

α ∂わocα ∬ ご4〃伽 α わ'∫εc'αNomura

GdobocassidulinabisectaNomura,1983,TohokuUniv.Sci.Rep.,2ndser.(Geol),v.53,

no.1,p.73-77,pl.2,figs.2,3;pl.14,figs.8-12;pl.15,figs.1-5.

Globocassidulinajamesoni(McCulloch)

Cα ∬idulina(?)ノamesoniMcCulloch,1977,QuantitativeobserbationsonRecentforam・

tests,withemphasisontheeasternPacific,p.390,pl.164,figs.15a-c.
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Globocassidulinajamesoni(McCulloch),Nomura,1983,TohokuUniv.Sci.Rep.,2ndser.

(Geol),v.54,no.1,p.33,34,pl.3,figs.7a-c,8a,b;pl.19,figs.1,2.

GlobocassidulinacanalisuturataEade

GlobocassidulinacanalisuturataEade,1967,N.Z.Jour.Mar.FreshwaterRes.,1.no.4,

p.440,fig.3(5-7),fig.5(7,8).

GlobocassidulinaneobrechaNomura

GlobocassidulinaneobrechaNomura,1983,TohokuUniv.Sci.Rep.,2ndser.(Geol),v.53,

no.1,p.67-68,pl.1,figs.16a-c;pl.19,figs.3-6.

G〃 加 伽ayabeiCushmanandOzawa

GuttulinayabeiCushmanandOzawa,1929,Japan,Tour.Geol.Gcogr.,v.6,nos.3-4,p.68,

pl.13,flg.2,pl,14,fig.6.

HanzawaianipponicaAsano

HanzawaianipponicaAsano,1943,Jour.Geol.Soc.Japan,v.51,no.606,p.98,pl.4,figs.

1-2.

Heterolepapraecincta(Karrer)

RotaliapraecinctusKarrer,1868,Sitz.Akad.Wiss.Wien,v.58,p.189,pl.S,fig.7.

TruncatulinapraecinctaCusuman,1915,U.S.Nat.Mus.Bull.,v.71,no.5,p.39,pl.26,

fig.2.五ponides」praecinct〃S(Karrer),Asano,1951,Iliust.Cat.JapanTert.SmallForam.,

pt.14,p.11,figs.30-32.

Heterolepasubhaidingerii(Parr)

CibicidessubhaidingeriiParr,1950,Foraminifera,Rep.B.A.N.Z.AntarcticRese.Exp.

1929-1931,Ser.B.(ZoologyandBontany),5,p.364,pl.15,fig.7.

月'etero'印 αsubhaidingerii(Parr),TapPanandLoeblich,1982,SynopsisandClass田cation

LivingOrganisms,pl.53,fig.10.

IslandiellahelenaeFeyling-HanssenandBuzas

CassidulinateretisTappan,LceblichandTappan(notofTappan,1951),1953,

SmithsonianMisc.Coll.,v.121,no.7,p.121,pl.24,figs.3.4.

IslandiellahelenaeFeyling-HansenandBuzas,1976,Jour.Foram.Res.,v.6,no.2,p.155,

figs.1-4.

Islandie〃 αislandた α(N¢rbang)

Ca∬'4〃 伽 α ∫∫」αη4た αNφrbang,1945,R)raminifera.intheZoologyofIceland.v.2,p.42,

text-figs.7,8d-f.

Islandie〃aislandica(N¢rbang),N¢rbang,1958,Vidensk.Medd.DanskNatur-hist.

Foren.,v.120,p.27,28,pl.6,figs.la,b,2-5,pl.7,figs.6a,b,7a,b,

Islandiedlajaponica(AsanoandNakamura)

Ca∬idulina/aponicaAsanoandNakamura,1937,JapanJour.GeoLGeogr.,v.14,nos.

3-4,p.144,pl.13,figs.1,2.

Islandiellajaponica(AsanoandNakamura),Troitskaja,1970,Usloviyaobitaniyai

raspredelenieforaminifervYaponskomMore(semeistvaElphidiidae,Cassidulinidaei

Islandiellidae).InFursenkoA.V.ed.,ObstchievoprosyizucheniyamikrofaunySibiri,

dalinegovostokaidrugikhraionov.InstitutaGeologiiiGeofiziki,AkademiyaNauk

SSSR,SibirskceOtdelenie,Trudy,vol.71,p.150,pl.6,figs.3,4.

Isdandidllanorcrossi(Cushman)
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CassidulinanorcrossiCnshman,1933,SmithsonianMisc.Coll.,v.89,no.9,p.7,pl.2,figs.

7a-c.

Islandie〃anorcro∬'(Cushman),N¢rbang,1958,DanskNaturh.Foren.Kobenhavn

Vidensk.Meddel.,v.120,p.26.

Islandiellasetanaensis(AsanoandNakamura)

CassidulinasetanaensisAsanoandNakamura,1937,JapanJour.Geol.Geogr.,v.14,nos.

3-4,pl.13,figs.7a,b

Islandiellasetanaensis(AsanoandNakamura),Nomura,1983,TohokuUniv.Sci.Rep.,

2ndser.(Geol),v.53,no.1,p.1-101,pl.3,fig.6,p1.4,figs.3,4,pl.10,fig.11,pl.11,fig.

1-3;1983,TohokuUniv.Sci.Rep.,2ndser.(Geol),v.54,no.1,p.5,pl.1,figs.3a-c.

Islandiedlasublimbata(AsanoandNakamura)

CassidulinasublimbataAsanoandNakamura,1937,JapanJour.GeolGeogr.,v.14,nos.

3-4,p.146,pl.14,figs.3,4a,b.

Islandiellasublimbata(AsanoandNakamura),Nomura,1983,TohokuUniv.Sci.Rep.,

2ndser.(Geol),v.53,no.1,pl.3,fig.7,pl.4,fig.2,pl.5,fig.7,pl.9,figs.1-8;1983,

TohokuUniv.Sci.Rep.,2ndser.(GeO1),v.54,no.1,p.9,pl.1,figs.6-8.

Islandiellayabei(AsanoandNakamura)

CassidulinayabeiAsanoandNakamura.1937,Japan.Jour.Geol.Geogr.,v.14,nos.3-4,

p.145,pl.14,figs.la,b.

Islandiellayabei(AsanoandNakamura),Nomura,1983,TohokuUniv.Sci.Rep.,2ndser.

(Geol),v.53,no.1,pl.3,fig.1;pl.4,fig.7;pl.9,figs.9-12,pl.10,figs.1-3.

Karrerie'labaccata(Schwager)ノaponicaAsano

Karreriellabaccata(Schwager)japonicaAsano,1938,JapaneseJour.Geol.Geogr.,v.15,

nos.1-2,p.90,pl.10,figs.la-c.

LagenaacuticostaReuss

LagenaacuticostaReuss,1861,Sitz.Akad.Wiss.Wier.,v.44,no.1,p.305,pl.1,fig.4.

LagenaapiopdeuraLoeblichandTappan

LagenaapiopleuraLoeblichandTappan,1953,SmithsonianMisc.Coll.,v.121,no.7,p.

59,pl.]0,figs.14,15.

Lagenastriata(d'Orbigny)

Oo伽astriatad'Orbigny,1839,Voy.Amer.Merid.,Foralminif6res,v.5,pt.5,p.21,p1.5,

fig.12.

Lagenastriata(d'Orbigny),Asano,1938,TohokuImp.Univ.,Sci.Rep.,2ndser.(Geol.),v.

19,p.217,pl.27,fig.26;pl.28,fg.28.

LagenasulcataspicataCushmanandMcCulloch

Lagenasulcatavar.spicataCushmanandMcCulloch,1950,AllanHancockPacificExped.,

v.6,no.6,p.360,pl.48,figs.3-7.

Lentたulinanikobarensis(Schwager)

CristeldarianikobarensisSchwager,1886,NovaraExp.Geol.Thell.,2,p.243,pl.6,fig.87.

Robulusnikobarensis(Schwager),Asano,1938,Sci.Rep.TohokuUniv.ser.2,19(2),p.

204,pl.28,figs.5,6;pl.29,fig.8.

Lenticu伽anikobarensis(Schwager),LoeblichandTappan,1988,Foraminiferalgenera

andtheirclassification.p.405.Pl.44b,figs.9,10.
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ルfelonispo〃ipilioides(FchtelandMoll)

NautiluspompilioidesFichtelandMoll,1798,Testaceamicroscopica,p.31,pl.2,figs.a-c.

MelonisetruscusMontfort,1808,Conch.Syst.,p.67.

ルlelonispo〃ipilioides(FchtelandMoll),Voloshinova,1958,MikrofaunaSSSR,Sbornik9,

VNIGRI,Trudy,p.149,pl.3,fig.1

MelonisuchioiHasegawa

MelonisuchioiHasegawa,1991,Trans.Proc.Palaeont.Soc.Japan,N.S.,no.164,p.1003.

Melonispacificus(Cushman)

Nonionumbilicatulavar.pacificaCushman,1924,CarnegieInst.Wash.,v.342,p.48,pl.

16,fig.3.

NonionpacificumCushman,1939,U.S.Geol.Surv.,Prof.paperv.191,p.25,pl.6,fig.25.

Melonispacificus(Cushman),Hasegawa,1979,TohokuUniv.,Sci.Rep.,2ndser.(Geol),v.

49,no.2,p.151.

Miliolinellacircularis(Bornemann)

TrilocudinacircularisBornemann,1855,Zeit.deutsch.Geol.Ces.,v.7,p.349,pl.19,fig.4

Miliolinellacircularis(Bornemann),Asano,1951,Illust.Cat.Japan.Tert.Small.Foram.,pt.

6,p.9,figs.65-67.

Neoconorbinastachi(Asano)

DiscopulvinulinastachiAsano,1951,Illust.Cat.JapanTert.Small.Foram.,pt.14,p.7,

figs.46-48.

Neoconorbinastachi(Asano),Matoba,1970,TohokuUniv.,Sci.Rep.,2ndser.(Geol),v.

42,no.2,p.57,pl.4,figs.6a-c.

ハ尼o甲oη'4θ5、procerus(Brady)

PulvinulinaproceraBrady,1884,Voy.Challenger,Rep.,Zool.,v.9,p.698,pl.105,figs.

7a-c.Neoeponidesprocerus(Brady),Reiss,1960.IsraelGeol.Surv.,Bull.no.29,p.17.

NonionjaponicasAsano

NonionjaponicumAsano(sic.),1938,Jour.Geol.Soc.Japan,v.45,no.593,pl.15(4),

cgs.1,2.

NonionellaStellaCushmanandMoyer

NonionellamiocenicaCushmanvar.StellaCushmanandMoyer,1930,CushmanLab.

Foram.Res.,Contr.,v.6,pt.1,p.56,pl.7,figs.17a-c.

Nonionellinalabradorica(Dawson)

NonioninalabradoricaDawson,1860,Canad.Nat.,v.5,p.191,text-fig.4.

Nonione〃 伽 励radorica(Dawson),Voloshinova,1958,MikrofaunaSSSR,Sbomik9,

VNIGRI,Trudy,no.115,p.142.

Nonionoidesgrateloupi(d'Orbigny)

Nonioninagrateloupid'Orbigny,1826,AnnalesdesSciencesNaturellesv.7,p.294,

ハ1∂η'oηo'48387α'ε'oゆ'(d'Orbigny),Saidova,1975,BentosnyeForaminiferyTikhogo

Okeana,3vol.,p.248.

OolinacarteriAlbaniandYassini

OolinacarteriAlbaniandYassini,1989,Aunt.J.Mar.Freshw.Res.,v.70,p.385,fig.3r-s.

Oolinacostata(Williamson)

EntosoleniacostataWilliamson,1858,RecentForaminiferaGreatBritain,p.9,pl.1,fig.
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Lagenacostata(Williamson),Cushman,1923,U.S.Nat.Mus.Bull.v.104,pt.4,p.12,pl.1,

fig.16,pl.2,figs.1,2(notpl.3,fig.8)

Oo伽acostata(Wi11iamson),Parker,1952,BuH.Mus.Comp.ZooL,v.106,no.9,p.409,

pl.4,figs.20,21.

Oolinamelod'Orbigny

Oodinamedod'Orbigny,1839,Voy.Amer.Merid.,Foraminiferes,v.5,pt.5,p.20,pl.5,

fig.9.

Oolinastriatopunctata(ParkerandJones)

Lagenasulcata(WalkerandJacob)var.striatopunctataParkerandJones,1865,Philos.

Trans.Roy.50c.London,v.155,p.350,pl.13,figs.25-27.

Entosolenias炉iatopunctata(ParkerandJones)Dawson,1870,Can.Nat.,n.s,,v.5,p.178,

fig.11.LagenastriatopunctataParkerandJones,Brady,1878,Ann.Mag.Nat.Hist.,ser.

5,v.1,p.434,pl.20,fig.3.

Oolinastriatpunctata(ParkerandJones)LoeblichandTappan,1953,SmithsonianMisc.

Coll.v.121,no.7,p.74,pl.12,figs.2-5.

Oridorsalisumbonatus(Reuss)

RotaliaumbonataReuss,1851,Deutsch.geol.Gesell.,Zeischr.,v.3,p.75,pl.5,figs.

35a-c.

Oridorsalisumbonatus(Rues),Parker,1964,Jour.Pal.,v.38,no.4,p.626,pl.99,figs.

4-6.

Osangulariellaumbonifera(Cushman)

PudvinulinellaumboniferaCushman,1933,CushmanLab.Foram.Res.,Contr.,9,90.

Osangulariellaumbonifera(Cushman),Jones,1994,ChallengerForaminifera,p.99,pl.

95,figs.9,10.

ParacassidulinasulcataBelford

ParacassidulinasulcataBelford,1966,Bur.Min.Resour.Aust.Rep.,no.79,p.142,144,

pl.24,figs.11-14,text-fig.16,nos.7,8.

Pararotalianipponica(Asano)

RotalianipponicaAsano,1936,Jour.Soc.Japan,v.43,no.515,p.614,pl.30,figs.2a-c.

Pararotalianipponica(Asano),Ujiie,1966,Palaeont.Soc.Japan,Trans.Proc.,N.S.mno.

61,p.192,text-figs.1-3;pl.24,figs.1-7;pl.25,figs.1-5.

PatellinacorrugataWilliamson

PatellinacorrugataWilliamson,1858,Rec.Foram.Gt.Britain,p.46,pl.3,figs.86-89.

PatellinellahanzawaiAsano

PatellinellahanzawaiAsano,1936,Jour.Geol.Soc.Japan,v.43,no.515,p.613,pl.31,

figs.3a-c.

Pateorishauerinoides(Rhumbler)

Qu吻uel∂culinasubrot〃nda(Montagu)formahauerinoidesRhumbler,1936JFbram.der

KielerBucht,TeilII-AmmodisculinidaebisTextulinidae,v.1,no.1,p.206,217,226,

text-figs.167,208-212.

Pateorishauerinoides(Rhumbler)LoeblichandTappan,1953,Smithsonian,Misc.Coll.v.

121,no.7,p.42,pl.6,figs.8-12,text-figs.IA,B.
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Planoglabrate〃aaustra'ensis(Heron-A且lenandEarland)

DiscorbisaustralensisHellon-AllenandEarland,1932,DiscoveryRepts.,N,416.

Glabratellaaustralensis(Heron-AllenandEarland),LoeblichandTappan,1964,Treatiseon

Invertebrate.p.588.

Planoglabratellaopercularis(d'Orbigny)

Rosalinaopercularisd'Orbigny,1839,Foraminiferes,p.93,pl.3,figs.24,25.

DiscorbisopercularisCushman,1915,U.S.Nat.Mus.Bull.,vol.71,no.5,p.18,pl.11,fig.

3.

Planolabratellaopercularis(d'Orbigny),SeiglieandBermudes,1965,Geos,1965,no.

12,15-65.

Planoglabratedlapatelliformis(Brady)

DiscorbinapatelliformisBrady,1884,Rept.ontheSci.Reslt.oftheVoy.oftheH.M.S.

Challengerduringtheyears1873-1876,Zoology,v.9,

G励ratellapate〃iformis(Brady),SeiglieandBermUdez,1965,Monographiadelafamilia

deforaminiferosGlabratellidae,Geos,1965,no.12,

Planoglabratellasubopercularis(Asano)

DiscorbissubopercularisAsano,1951,Illust.Cat.JapanTert.SmallForam.,pt.14,p.3,

figs.17-19.

G励rate〃asubopercularis(Asano),Matoba,1970,TohokuUniv.,ScLRep.,2ndser.

(Geol.),v.42,no.1,p.54,pl.5,figs.Sa-c.

Planodabrate〃as吻percularis(d'Orbigny),SeiglieandBe㎜ 丘des,1965,Geos,1965,

no.12,15-65.

Planogdabratella?sp.C

ThisspeciesresemblesPlanoglabratellasubopercularis(Asano).butdiffersfromitin

havnglessnumberofchambersinfinalwhorl.

PolystomelinadiscorbinoidesYabeandHanzawa

PolystomdlinadiscorbinoidesYabeandHanzawa,1923,JapanJour.Geol.Geogr.,v.2,p.

99,text-figs.a-c.

PoroeponidescribrorepandusAsanoandUchio

Poroeponidescribror{孕 αη4μ3AsanoandUchio,1951,皿lust.Cat.Japan.Tert.SmalL

Foram.,pt.14,p.18,figs.134,135.

PseudononionjaponicumAsano

PseudononionjaponicumAsano,1936,Jour.Geol.Soc.Japan,v.43,no.512,p.347,

text-figs.a-c.

PseudoparrellanaraensisKuwano

、PseudoparrellaHart昭nsisKuwano,1950,Jour.GeoLSoc.Japan,v.56,no.657,p.317,

text-figs.6a-c.

P5θ 〃40Pα 所e〃atakayanagii(Iwasa)

五≧ガstom'η θ〃atakayanag朗wasa,1955,Jour.GeoLSocJapan,v.61,no.712,p .16,

text-figs.4a-c.

EpistomineddasuttsuensisShirai,1960,Jour.Fac.Sci.HokkaidoUniv.,Ser.IV,volX,

537-543,pl.2,figs.3a-c.

Pseudoparrellatakayanagii(Iwasa),Hasegawa,1979,TohokuUniv.,Sci.Rep .,2ndser.
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(Geol),v.49,no.2,p.153,pl.5,figs.7a-c.

PseudopolymorphinasuboblongaCushmanandOzawa

PseudopolymorphinasuboblongaCushmanandOzawa,1930,U.S.Nat.Mus.,Proc.,v.

77,p.91,pl.23,figs.3a-c.

PulleniaaperturaCushman

PudleniaaperturaAsano(notofCushman,1927),1951,Illust.Cat.Japan.Tert.Small.

Foram.,pt.12,p.10,figs.3,4.

PyrgoezoAsano

PyrgoezoAsano,1938,JapaneseJour.Geol.Geogr.,v.15,nos.1-2,p.93,pl.9,figs.1-4,6.

PyrgofomasiniiChapmanandParr

PyrgofomasiniiChapmanandParr,1935,Roy.Soc.W.Australia,Jour.,XXI,p.5.

QuinquelocudivaagglutinataCushman

QuinqueloculivaagglutinataCushman,1917,U.S.Nat.Mus.,Bull.71,pt.6,p.43,pl.9,

figs.2a-c.

Quinqueloculinaaknerianad'Orbigny

Quinque'oc〃 伽aakneria〃 αd,Orbigny,1846,Foram.Foss.Bas.Vienne,p.290,p1.18,

figs.16-21.

Quinqueloculinacostatad'Orbigny

Quinqueloculinacostatad'Orbigny,1826,Ann.Sci.Nat.,v.7,p.301.no.3.

QuinqueloculinaelongataNatland

QuinqueloculinaelongataNatland,1938,Bull.ScrippsInst.Oceanogr.Tech.Ser.,v.4,

no.5,p.141,pl.4,fig.5.

QuinqueloculinakuromatunaiensisAsano

QuinqueloculinakuromatunaiensisAsano,1936,Jour.Geol.Soc.Japan,v.43,no.515,p.

621,pl.32,figs.4a-d.

QuinqueloculinasawanensisAsano

QuinqueloculinasawanensisAsano,1951,Illust.Cat.Japan.Tert.Small.Foram.,pt.6,p.6,

figs.40-42.

Quinqueloculinaseminulum(Linne)

SerpulaseminulumLinne,1758,Syst.Nat.,ed.10,p.786.

Quingelocudinaseminulum(Linne),d'Orbigny,1826,Ann.Sci.Nat.,Paris,ser.1,v.7,.303,

no.4.

Quinqueloculinavulgarisd'Orbigny

Quinqueloculinavulgarisd'Orbigny,1826,Ann.Sci.Nat.,v.7,p.302,no.33.

Quinqueloculinacf.vudgarisd'Orbigny

cf.Quinqueloculinavulgarisd'Orbigny,1826,Ann.Sci.Nat.,v.7,p.302,no.33.

QuinqueloculinayessoensisAsano

QuinqueloculinayessoensisAsano,1936,Jour.Geol.Soc.Japan.43,p.620,pl.32,figs.

3a-c.

Quinqueloculinasp.B

ThisspeciesissomewhatsimilartoQuinqueloc〃 伽 α θ1∂ngataNatlandofAsano(1950)

initsoutline,butisdistinguishedfromitbymoreinflatedclimbersandcoarselyperforated

W811.
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Quinqueloculinasp.O

ThisspeciesissomewhatsimilartoQuinqueloculinacontrtad'Orbigny,butis

distinguishedbymoreroundedoutline,shortsize,andaperturalview.

Quinqueloculinasp.F

Thisfo㎜issimilartoeκ ∫ηg麗 θloc伽 αyε ∬oensisAsano,butisdiffersfromitinhaving

abroadlyovaltestwithmoresharplyangledperipheryinaperturalview.Thisisalso

similartoQuinqueloculinakuromatunaiensisAsano,butisdistinguishedinhavingangled

peripheryofchambers.

Quinqueloculinasp.G

ThisformissomewhatsimilartoQuinqueloculinaelongataNatland,butisdistinguished

fromitbyitstriangularappearanceinaperturalview.

Quinqueloculinasp.H

ThisformissimilartoQuinquelocu伽 α 伽 伽o'oごAsano,butdiffersfromitinhavinga

testwithoutaperturalprotrusion.

Rectobolivinaraphanuss(ParkerandJones)

こノvigerina(Sagrina)raphanaParkerandJones,1865,Roy.Soc.LondonPhilos.Trans,v.

155,p.364,pl.18,figs.16,17.

Rectobolivinaraphana(sic.)(ParkerandJones),LoeblichandTappan,1964,Treatiseon

InvertebratePal.,Moore,R.C.,ed.,pt.C,Protista2,v.2,p.C533,figs.438(9-11).

Rosalinaaustralis(Parr)

DiscorbisaustralisParr,1932,Roy.Soc.Victoria,Proc.,XLIV(n.s.)p.227,pl.xxii,31.

Rosalinaaustralis(Parr),Jones,1994,ChallengerForam.,pl.87,figs.5-7.

Rosalinabradyi(Cushman)

DiscorbinaglobularisBrady(notofd'Orbigny,1826),1884,Voy.Challenger,Rep.,Zool.,

v.9,p.86,fgs.8a-c.

Discorbinaglobu'副5var.braめP∫Cushman,1915,U.S.Nat.Mus.,Bu1L71,pt.5,p.12,pL

8,figs.la-c.

Rosalinabradyi(Cushman),HornibrookandVella,1954,Micropal.,v.8,no.1,p.26.

Rosalinaglobularisd'Orbigny

Rosalinaglobularisd'Orbigny,1926,Ann.Sci.Nat.,Paris,ser.1,v.7,p.271,no.1,pl.13,

figs.1-14;Modeleno.69.

Rosalinaisabelleanad'Orbigny

Rosalinaisabelleanad'Orbigny,1839,Foraminiferes.p.43,pl.6,figs.10-12.

Rosalinavilardeboanad'Orbigny

Ro5α 伽avilardeboanad,Orbigny,1839,Voy.Amer.Me而.,Foraminiferes,v.5,pt.5,p.

44,pl.6,figs.13-15.

Rosalinavilardeboanad'Orbigny

Rosalinavilardeboanad'Orbigny,1839,Voy.Amer.Merid.,Foraminiferes,v.5,pt.5,p.

44,pl.6,figs.13-15.

SigmoidellapacificaCushmanandOzawa

Sigmoidella(Sigmoidina)pacificaCushmanandOzawa,1928,CushmanLab.Foram.Res.,

Contr.,v.4,p.19,pl.2,fig.13.

Sigmoi伽asigmoidea(Brady)co〃tpre∬ αCushman
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Sigmoilinasigmoidea(Brady)compressaCushman,1946,Contr.CushmanLab.Foram.

Res.,22,no.2,p.32,pl.5,figs.10-12.

Sigmomorphinasemitectaterquemiana(Fornasini)

PolymorphinaamygdaloidesReussvar.terquemianaFornasini,1902,Mem.Accad.Inst.

Sci.Bologna,ser.5,no.9,p.72,fig.25.

Sigmomorphinasemitecta(Reuss)var.terquemianaCushmanandOzawa,1930,U.S.Nat.

Mus.Proc.,v.77,no.6,p.129,pl.33,figs.4,5;pl.34,figs.2,3;pl.35,fig.1.

Sigmomorphinatrilocularis(Baggy

PolymorphinatrilocularisBagg,1912,U.S.Geol.Surv.Bull.,513,p.75,pl.20,figs.

15-18.

Sigmomorphinatrilocularis(Baggy,CushmanandOzawa,1930,U.S.Nat.Mus.Proc.,v.

77,no.6.p.136,pl.36,fig.5.

SphaeroidinajaponicaAsano

SphaeroidinajaponicaAsano,1953,TohokuUniv.,Inst.Geol.Paleont.,ShortPapers,no.

5,p.17,pl.2,figs.43,44.

SpirillinalimbataBrady

SpirillinalimbataBrady,1879,Quart.Jour.MicroscopicSci.,n.s.,vol.19,p.64,pl.8,figs.

26a,b.

SpirillinaviviparaEhrenberg

SpirillinaviviparaEhrenberg,1843,Phys.Ab.K.Akad.b-iss.Berlin,1841(1),p.323,

422,pl.3,VII,fig.41.

SpiroloculinahadaiThalmann

SpiroloculinacostataHada,1931,TohokuUniv.Sci.Rep.,4thser.,Biol.,v.6,no.1,p.84,

text-figs.37a,b.

SpiroloculinahadaiThalmann,1933,Jour.Paleont.,v.7,no.30,p.354.

Spiroplectamminasp.A

ThisformsomewhatsimilartoTextulariacandeianad'Orbigny,buthasatestwith

planispirallyarrangedchambersintheearlyportion.

5ケガrop'εc'加 θ〃αwrightii(Silvestri)

SpiroplectawrightiiSilvestri,1903,Accad.Pont.NuoviLincei,Atti,LVI,p.59,pl.1x,

figs.レ6.

Textulariaconicad'Orbigny

Textulariaconicad'Orbigny,1839,Foraminiferes,p.143,pl.1.figs.19,18.

Triloculinarotundad'Orbigny

乃 ・'10c〃伽arotundad'Orbigny,1826,Ann.Scl.Nat.v.7,p.299,no.4.

TriloculinasuttuensisAsano

TriloculinasuttuensisAsano,1936,Jour.Geol.Soc.Japan,v.43,no.515,p.621,pl.33,

figs.2a-c.

Triloculinatricarinatad'Orbigny

Trilocu伽atricarinatad'Orbigny,1826,Ann.Sci.Nat.,7,p.299,no.7.

UvigerinaakitaenesisAsano

UvigerinaakitaenesisAsano,1950,Illust.Cat.Japan.Tert.Small.Foram.pt.2,p.14,figs

60-62.
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UvigerinajunceaCushmanandTodd

UvigerinajunceaCushmanandTodd,1941,CushmanLab.Foram.Res.,Contr.,XVII,

p.78,pl.xx,4-11.

UvigerinaschenckiAsano

UvigerinaschenckiAsano,1950,Illust.Cat.Japan.Tert.Small.Foram.pt.2,p.17,figs.

74,75.

Valvulineriahamanakoensis(lshiwada)

AnomalinahamanakoensisIshiwada,1958,Geol.Surv.JapanRep.,no.180,p.18,

text-figs.3a-c;pl.1,24-27.

Valvulineriahamanakoensis(lshiwada),Matoba,1970,TohokuUniv.,Sci.Rep.,2ndser.

(Geol.),v.42,no.1,p.63,pl.4,figs.12,13.

ValvulineriajaponicaAsano

ValvulineriajaponicaAsano,1951,Illust.Cat.Japan.Tert.Small.Foram.pt.14,p.7,figs.

49-51.

Acknowledgments

TheauthorwouldliketoexpresseshisdeepgratitudetoAssociateProfessorShiroHasegawaof

theLaboratoryofGeosphereScience,GraduateSchoolofEnvironmentalEarthScience,Hokkaido

University,forhisencouragementandadviceduringthecourseofthisstudy.Theauthoralsowishes

tothankProfessorYoshihiroTogoandAssociateProfessorAkihikoSuzukioftheDepartmentof

EarthScience,IwamizawaCollege,HokkaidoUniversityofEducation,fortheirsuggestions

concerningvariousaspectsofthepresentstudy.SincerethanksareduetoDr.YoshinoriHikidaof

NakagawaMuseum,Mr.HiroyukiTakata,Mr.TakuyaItaki,andMr.Jun'ichiUchidaofthe

LaboratoryofGeosphereScience,GraduateSchoolofEnvironmentalEarthScience,Hokkaido

Universityfortheirencouragement,andhelpincollectingreferences.

DeepappreciationisexpressedtoMr.YasuhumiTerasaki,thechiefcuratoroftheImakaneBoard

ofEducation,forhiskindintentionsduringthecourseofthisstudy.

References

AsanoK.,1936a,ForaminiferafromKuromatsunai-mura,Suttu-gun,Hokkaido.Studiesonthe

fossilForaminiferafromtheNeogeneofJapan.(II).Jour.Grol.Soc.Japan,43,419-422.(in

Japanese)

AsanoK.,1936b,ForaminiferafromKuromatsunai-mura,Suttu-gun,Hokakido.Studiesonthe

fossilForaminiferafromtheNeogeneofJapan.Part2.Jour.Geol.Soc.Japan,43,615-624.

AsanoK.,andNakamuraM.,1937,0nthedistributionoftheJapanesespeciesofCassidulina.Jour.

Geol.Soc.Japan,44,42-49.(inJapanese)

AsanoK.,1937,PlioceneforaminiferafromtheSetanaBeds,Hokkaido.Jour.Geol.Soc.Japan,44,

509-512.(inJapanese)

32



ForaminiferafromtheKuromatsunaiandSetanaFormations

AsanoK.,1939,Pliocene(UpperMizuho)ForaminiferafromJapan(preliminaryReport).Jour.

Geol.Soc.Japan,46,.155-168.(inJapanesewithEnglishabstract)

HashimotoW.,KannoS.,ShinadaY.,andOshimaK.,1963,GeologyoftheImagane,Kun'nui,and

Yakumodistricts,OshimaPeninsula,Hokkaido.Jour.Geol.Soc.Japan,69,228-238.(in

JapanesewithEnglishabstract)

KatoM.,KatsuiY.,KitagawaY.,andMatsuiM.(eds),1990,RegionalgeologyofJapan.Part1.

Hokkaido.KyoritsuShuppan,337p.

MasataniK.,andOhkuraT.,1980MS,NeogenebiostratigraphyinOshimaPeninsula,Hokkaido,

Japan.Inparticularrelationbetween"Operculina-MiogypsinaZone"andPlanktonic

foraminifera.Technol.Lab.JAPEX,23,32-52.(inJapanesewithEnglishabstract)

MatsuiM.,DoiS.,TakedaH.,UozumiS.,HujieT.,AkibaC.,YoshimuraN.,YamaguchiK.,Obara

T.,andOdagiriT.,1955,Reportongeologyandoredepositionsinthenorth-easternImakane

area,Shiribeshi,Hokkaido,Japan.Imakanetown,56.(inJapanese)

NagaoT.,andSasaY.,1933,TheCenozoicsystemsofsouthwesternHokakidoanditsgeological

history,pazt1-2.Jour.Geol.Soc.Japan,40555-577;750-775.(inJapanese)

NojoA.,Togo,Y.,Suzuki,A.andSagayama,T.,1994,Lithostratigraphyandchronologyofthe

NeogeneKuromatsunaiFormationintheImakanearea,southwesternHokkaido,Japan.Jour.

Geol.Soc.Japan,100,771-786.(inJapanesewithEnglishabstract)

NojoA.,UchidaJ.,SoedaY.,ltagakiK.,NakagawaM.,NikaidoA.,SuzukiA.andTogoY.,1997,

SomePlio-PleistoceneforaminiferafromtheImakane-Kamiyakumoareaofsouthwestern

Hokkaido,Japan(Preliminaryreport).BulletinofthestudiesinImakanedistrict,no.3,29-37.

(inJapanese)

NojoA.,HasegawaS.,OkadaH.,TogoY.,SuzukiA.,andMatsudaT.,inpress,Interregional

lithostratigraphyandbiostratigraphyofthePleistoceneSetanaFormation,southwestern

Hokkaido,Japan.Geol.50c.Japan.(inJapanesewithEnglishabstract)

OkaT.,andMitaniK.,1981,GeologyoftheImakanetown.Imakanetown,77.(inJapanese)

ShiraiT.,1959,GeologyintheKuromatsunaidistrict,withaspecialreferencetothefossil

foraminiferaofthePlioceneSetenaFormation‐AstudyoftheNeogenefossilforaminiferain

northernJapan(1).Bull.Geol.Comm.Hokkaido,38,1-12.(inJapanesewithEnglishabstract)

ShiraiT.,1960,NewgenusandspeciesofforaminifersfromthePlioceneformation,southwestern

Hokkaido.Jour.Fac.Sci.HokkaidoUniv.,Ser.4,10,537-543.

33



AyumuNOJO

Plates(Scalebar=100ｵm)

PlanktonicForaminifera(Plate1)

1.Globigerinabulloidesd'Orbigny,2.GlobigerinaquinquelobaNatland,

3.Globigerinitauvula(Ehrenberg),4.Globigerinitaglutinata(Egger),

5.Globorotaliainflata(d'Orbibny),6.Globigerinoidestuber(d'Orbingy),

7-9.Neogloboquadrinaincompta(Chifelli),10-11.Neogdoboquadrinapachyderma(Ehrenberg)

BenthicForaminifera(Plate2-12)

Plate2

1.Angulogerinakokozuraensis(Asano),2.UvigerinaakitaenesisAsano,

3.UvigerinaschenckiAsano,4.UvigerinajunceaCushmanandTodd,

5.Rectobolivinarephanus(ParkerandJones),6.Buliminellaelegantissima(d'Orbigny),

7.Bo伽initaquadrilatera(Schwager),8.Spか ρρ'ectamminasp.A,9.βo'ivinasp.A,

10.Bo"vinadecu∬ α'αBrady,11∴ 彫ガri〃ina"〃 め α'αBrady,

12.Cancrisauriculus(FichtelandMoll)

Plate3

1.Oolinamelod'Orbigny,2-3.LagenaapiopleuraLoeblichandTappan,

4.Oolinacostata(Williamson),5.Fissuringlacunata(BurrowsandHolland),

6.Lagenastriata(d'Orbigny),7.Oolinastriatopunctata(ParkerandJones),

8.LagenaacuticostaReuss,9.Fissurinabaccata(Hellon-AllenandEarland),

10.FissuringorbignyanaSeguenza,11.Fissuringcf.rizzaeSeguenza,

12.Fissuringannectens(BurrowsandHolland),13.Fissuringcf.subquadrataParr,

14.Fissurinamarginata(Montagu)

Plate4

1.α わicides励 伽'〃s(WarkerandJacob),2-3.CibicidesrefulgensdeMontfort,

4-5.Cibicidessubdepressus(Asano),6.Heterolepasubhaidingerii(Parr),

7.Anomalinoidesglobudosus(CushmanandParr),

8.DyocibicidesperforataCushmanandValentine

Plate5

1.Buccellafrigida(Cushman),2.Buccedlamakiyamai(Chiji),3.Bucceldatenerrima(Brady),

4.PatellinellahanzawaiAsano,5.HanzawaianipponicaAsano,6.Rosalinaaustralis(Parr),
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7.Ro∫ α伽abradyi(Cushman),&G〃"ulinayabeiCushmanandOzawa

Plate6

1.ElphidiumsubgranulosumAsano,2.ElphidiumfrigidumCushman,

3-5.ElphidiumsubarcticumCushman,6-7.Elphidiumcrispum(Linne),

8.PolystomelinadiscorbinoidesYabeandHanzawa,9.Elphidiumjenseni(Cushrnan),

10.Cribroelphidiumyabei(Asano),11.Cribroeplhidiumoregonensis(CushmanandGrant)

Plate7

1,8.AstrononionhamadaenseAsano,

2.Elphidiumexcavatum(Terquem)formaclavataCushman,

3・1V∂nion/aponicusAsano,4・ ル陀Joη'5〃chioiHasegawa,5.Pu〃eniaap〃'〃raCushman,

6.Melonispompilioides(FichtelandMoll),7.Lenticulinanicobarebsis(Schwager),

9.Nonionellinalabradorica(Dawson)

.

,_

1.Planoglabratella?sp.C,2.Planoglabratellaaustralensis(Hellon-AllenandEarland),

3.Planoglabratellaopercularis(d'Orbigny),4.Planoglabratellasubopercularis(Asano),

5.GlabratellamirabirispanamensisSeiglieandBermudez,

6.Planoglabratellapatelliformis(Brady),7-8.Glabratellasp.A,

9.Glabratellapulvinata(Brady),10.Glabratellasp.B

Plate9

1.Planoglabratellasubopercularis(Asano),2.EpistominellapudchellaHusezimaandMaruhasi,

3.ん η配oη'α わθccαr〃(Linn6),4.駕 αη4'4〃anorcro∬'(Cushman),

5.Islandiellajaponica(AsanoandNakamura),6.Islandiellayabei(AsanoandNakamura),

7.IslandiellahelanaeFeyling-HansenandBuzas,

8.Islandiellasublimbata(AsanoandNakamura),

9.Pseudoparellatakayanagii(lwasa),10.PseudoparellanaraensisKuwano

Plate10

1.Quinqueloculinasp.G,2.Pateorishauerinoides(Rhunbler),

3.Quinqueloculinacostatad'Orbigny,4.QuinqueloculinakuromatunaiensisAsano,

5.QuinqueloculivaagglutinataCuslunan,6.Quinqueloculinasp.F

Plate11

1.Cycloforiacontrta(d'Orbigny),2.Quinquelocudinaaknerianad'Orbigny,
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3.Quinquedocudinasp.C,4.Cribrodinoidescurta(Cushman),5.Quinquedocudinasp.B,

6.QuinqueloculinayessoensisAsano

Plate12

1.Quinqueloculinaaknerianad'Orbigny,2.QuinquelocudinasawanensisAsano,

3.TriloculinasuttuensisAsano,4.Triloculinatricarinatad'Orbigny,5-6.PyrgoeZoAsano
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1Plate
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Plate3
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Plate4
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Plate5
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Plate6

42



ForaminiferafromtheKuromatsunaiandSetanaFormations

Plate7
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Plate9
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Plate11
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