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呉羽山丘陵は富山平野の中央にあり，北東一南西方向に走り，富山平野を二分している。

東側の急崖には新第三系の西富山砂岩層，安養坊砂・泥互層，長慶寺砂層が分布し，西側

の緩斜面には更新世の呉羽山牒層，峠茶屋篠・砂泥互層，西金屋砂層，北代砂層，友坂確

層，境野新扇状地喋層が分布している。

1961年の藤井・坂本の論文以後，呉羽山丘陵を横切る道路やトンネル，また多くの建築

物による，たくさんの切割ができて地質の多くの情報が得られたので．それらの情報をま

とめた。すなわち1961年以後新しくつけ加えられた主な事項は次の諸点である。

l安養坊砂泥互層から多くの海棲軟体動物の化石が得られ、それらは時代的に大桑層の

化石と対比される。

2．唖高山帯性の植物化石が峠茶屋層と西今尾層の上部から得られ、それぞれミンデル，

ウルム氷期に対比される。当時の平均気温は約7℃降下していた。

3．呉羽山火砕岩層は西金屋砂層，友坂段丘牒層は友坂確層とそれぞれ名称を変更した。

4．呉羽山断層は露頭をみつけることはできないが，呉羽山の形成史や呉羽山から東の地

下構造を考えると推定される。また友坂断層も顕著な活断層である。

GeologyoftheKurehayamaHillsistreatedinthisarticle.Geological

systemofthehillsisclassifiedastable1.NeogeneTertiarygroupis

distributedintheeaststeepslope,andQuaternarygroupisdistributedinthe

westgentleslopeandtableland.

Thedifferencesbetweenformerpaper(FmilandSAKAMOTO,1961)andthis

paperareasfollows;

1.Alotofcoldtypeoffloralremainsandsomemarinemollusksfossilsare

foundrecently.

2．TheageoftheKurehayamaHillsismadeclearerthantheformerbyfinding

alotoffossils.

3.Detailsofgeologicalcrosssectionsaregotforcrossingroadsofhillsand
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buildingroadsandmanyhouses.

NameofKurehayamapyroclasticrocksmemberischangedforNishikanaya

sandmember.

Tomosakaterracegravelmember(1961)isalsochangedforTomosaka

gravelmemberanditsdistributionextendstothenorthpart.

KurehayamafaultandTomosakafaultaredescribed.

IIntroduction

TheKurehayamaHillsarelocatedinthecentralpartofToyamaPrefectureand

separatesitintoGoto(theeastplacefromKurehayamaHills)andGosei(thewestplace

fromthehills).Joyamaisthehighestpoint(145,3mhigh)andKurehayama(73mhigh)is

theanotherhighpointinthenorthpartofthehills･Thehillsarearrangedfromthe

northeasttothesouthwesttrend・Theeastsideofthehillshasasteepslopeandanother

sideofthehillshasagentleslope･Andtheformerhaswelloutcropsandthelaterhas

illoutcrops.Thereisatablelandinthewestsideandgullysdissectthetableland.

RecentlymanyhousesarebuiltinthisareaasasuburbsofToyamaCity･Sakainoshin

alluviumfanislocatedinthesouthpartofthehillsbetweentheKurehayamaHillsand

theImizuHills.Thewestslopeofthehillshasusedfororchards･Kurehayamafaultruns

alongtheeastsideofthehills.S.Fujii(1958)describedthemgeologically.Onetunnel

wasdugintotheKurehayamaHillsforHokurikuLineon1959.ThenFujiiandSAKAMOTO

(1961)describedanddiscussedtiiedevelopmentoftheKurehayamaHills.Formerly

alreadyT.Tsujimura(1926)discussedthefaultscarpoftheeastside.AndW.Ichikawa

(1932)alsodiscussedthetopographyofKurehayamaHills.Heconsideredtheblock

movementwasimportantfordevelopmentofthishills.K･Idaalsodiscussedthatthe

causeofasteepcliffintheeastsidewasrivererosion.Fujiletal.(1972,74)foundalot

offloraremainsshowingcoldclimateatthewestsideofthehills.

Thehillshavebeenlocatedintheimportantplacebetweenfandepositsoftheeast

areaandswampydepositsofthewestareaintheToyamasedimentarybasinduring

Quaternaryage.

After1961,tworoadscrossedtheKurehayamaHillsandalotofoutcropsaremade

forbuilding,roadsandhouses.Manyfloralremainsandmarinefossilswerefoundand

manygeologicalinformationsincreasedduringtheseseveralyears.Inthispaper,the

recentgeologicalinformationsoftheKurehayamaHillswerecompiled.

WeexpressourthankstolateProfessorS.Mikiwhodiagnosedfloralspecieskindly.

AlsoweexpressourgratitudetoN.Nishio,H.TsujiandH.Watanabewhohelpedusin

thefieldsurvey.
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11Descriptionofgeology

StratigraphicalsuccessionofKurehayamaHillsisshownintable1･NeogeneTertiary

groupconsistsofmarinedeposits,andlocatesatonlysteepcliffoftheeastside.

Quaternarygroupconsistsofterrigenousfanandlakedeposits,andlocatesatthewest

slopeofthehills.

Hol()Ce、：

I〕leisto“、

I)Ii()cenf

Table1.GeologicalSystemofKurehayamaHills

11･ﾛﾛ

ⅥuI･mGlacial

R/WInle.-Kl

Min〔IEI（小,cia

Alluviumdeposits

SakainoshinalkⅢiumfangravelmember

Tomosakagravelmembei

Kitadaisandmember.Nishikana,.asandmembe宮

Togechayagravel,sandandmudaltei､I'&ltIon寵

Kurehayamagravelmembei

Cﾄiokeijisandmember

A､,v()hosan(lan(lmu〔lalt〔Jrn“I()nmeml)fr

Nishitovamasandstonemembei、

lakeandfandeposit;

fandeposits

lakedeposits

fandeposits

marinedeposits

i:Nishitoyamasandstonemember

Typelocality:OutcropbehindNishitoyamastationofTakayamaLine･Distribution:

Thismemberisdistributedinthesouth-eastcliffofthehills.Stratigraphy:Thismember

isthelowestpartofNeogeneTertiaryanditisunabletoknowlowerlimitofthe

memberinthisarea･Rockmaterials:Massivemuddyfinesandwithbluishgreytoblack

greycolouratfreshpartandyellowishbrowncolouratweatheredpart.Ithas"brushing

texture"･Coarsepumicetufflayerwithbiotiteisdominantattheuppermostpartofthe

member.Thispumicetufflayerisdevidedintotwolayersinsomelocalitiesandit

becomesgoodkeybedinthisarea・Afewmarinemolluskshavefoundinthismember.

AtNishitoyama

Ⅳα〃casp．

AtTomosaka

Limopsissp

NearthestudentdomestryofToyamaUniversity.

T〃γγ〃g〃αsp．

2.An'yobosandandmudalternationmember

Typelocality:QuarryofAn'yobo,cliffbehindtheToyamaMuseumofHistorical

Materials・Distribution:Typelocality,quarryofthenorthplaceofnationalroad,along

theroadtotheKurehaHeights,cuttingoftheHokurikuHighwayandTomosaka.

Stratigraphy:Thismemberoverliesthewhitepumicewithslightlyerosionsurfaceand
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erials:Lowerpartofthebedconsistsol

mudstone,middleandupperpartsofthe

ofalternationis40-100cmthickgreenish

brownmud.DipstrikeisN40-60E,30

aultsandripplemarksareseeninthebed.

nindiameter.Somemarinemollusksare

underliesbytheChokeiiimember.Rockmaterials:Lower

greyishwhitehomogenousmassivesandandmudstone,mi

bedconsistofalternationsandandmud.Unitofalternation

brownfinesandand3-ocrathickyellowishbrownmud.E

－50oW･Sometimesreversefaults,horizontalfaultsandripr

Fossil:Therearemanysandpipeswith1－2cmindiamete

foundintheconditionofcastandmold.

Atthequarryofthenorthplaceneartheprefecturalroad

Pecte〃た脚γosaz(ﾉαe〃SIS

AtthecliffbehindtheToyamaMuseumofHistoricalMaterials

Yoldiasp.

Megayoldiathrααα"oγ"〃sgratiosa

Maco加αcalcαγga

L〃〃αnasp，

AtTomosaka

C〃α"zys〃ゆ”〃g〃sIs

Pannopecie〃た〃rosaLLﾉαg〃sIs

P･ygssog〃szs

C/g腕g〃〃αzﾉαがileti

Vasticard畑"zsp．

Cycl加asp・

Gomph加asp･

Mac"αsp

L況tγα〃αsp、

Maco碗αcalcαγg愛

Te〃畑g〃αsp．

Pα〃opeノapomca

3.Chokeiiisandmember

Typelocality:AcliffneartheGohyakuRakan.Distribution:Tomosakaandtype

locality,newKurehayamatunneloftheHokurikuLine.Stratigraphy:Thisistheupper

mostmemberofNeogeneTertiaryinthisarea.ThememberoverliesAn'yobomember

withconformityandunderliesuncomformablyKurehayamamember.Rockmaterial:

Yellowishbrowntopalebrown,massivefinetocoarsesandwith1-3mthickgravel

layer.Thesegravelconsistof2-10cmsizepebbletocobbleandthevariationsoftheir
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rocksaregranite,quartzporphyry,andesite,chertetc.Thegravelbederodeslowerbed.

Atuffwithpumiceintercalateslowerpart.

4.Kurehayamagravelmember

S.IMAMURA(1932)calledthegravelmemberwhichwasdistributedonthe

KurehayamaHills,Kurehayamagravelmember・Typelocality:Acliffalongtheroadfrom

An'yobotoKurehayama.Distribution:KurehayamaandJoyama.Stratigraphy;The

memberoverliesNeogeneTertiarygroupwithunconformityandthememberunderlies

theTogechayamember.Rockmaterials;Unconsolidatedgravelintercalatedsandlayers.

Rockkindsofgravel:Quartzporphyry,andesite,granite,chert,sandstoneand

conglomerateofMesozoicTetorigroup･Roundnessofgravelisroundtosubround.Size

ofgravelis5-30cm,illsorting.Matrixismuddycoarsesand,thicknessofsandlayeris

0.3-3m.Mostofgravelexceptquartzporphyryonesarerotten.Pinktuffwithhigh

quartzcrystal,itsthicknessisabout3m,intercalatestheupperpartoftheKurehayama

memberaroundJoyamaarea.

5.Togechayagravel,sandandmudalternationmember.

ThismemberwasfoundintheKurehayamatunneloftheHokurikuLine,

Distribution:Thememberisdistributedinthewestsideofthehillsbutmostofthemare

overlainbytheKurehayamamember,thentheoutcropsofthememberarefew.Cuttingol

thePrefecturalRoad，cuttingoftheKurehaTunnelatNishikanaya.Stratigraphy;The

memberoverliestheKurehayamamemberanditunderliestheNishikanayamember･Rock

materials:Thememberconsistsofgravelbed,peatbed,claybedandsandandmud

alternationatascendingorder.Lowergravelbedconsistsofcobblesizegravel,matrixis

poor,itsthicknessis10montheKurehayamaTunnel,butmatrixisrichnearthe

surfaceforweathering.Peatis2minthicknessandconsistsofwoodymaterial.Rich

floralremainshavebeenfoundinthepeat.Claybed:Itconsistsofveryfineclay,andits

thicknessis3-4m．Thatcolourisblueinthefreshsurfacebutitchangesintogrey

greeninairatonce･Therearerichfloralremainsintheclayandpeatbed.Sandandmud

alternation:Mudpartchangestoclavinthesouthernareafromthenationalroad.Many

floralremainsandwoodstumpswerefoundfromthismudpart.Sandpartconsistsof

coarsesandandrockfragments･Unitofalternationisabout30cminthickness.

AttheKurehayamaTunnel(HokurikuLine》

Piceαノezo2〃sIs

Tsugadiversifo〃α

P加叫s妃oγα12〃SIS
l

Th"jastandeshii
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C/zα"laecypαγispisifeγa

Pγ〃刀幽s碗aximowiczit

Pﾉlellodendro〃α"zz4γg〃sざ

BusstopofTogechaya

Pinusノezo2〃sls

Tsugadiversifo〃α

Abieshomolepis

A.veitcb〃

Lαγixsp.

P加"spentap幻ﾉ〃α

P･たoγα19〃sIs

Bg”/αgγ"zα〃I

UpperpartofFurusawa

Piceaノgzog〃sIs

Tsi堰αd"gγs〃o〃α

Abieshomolepis

A･veitchii

P加呪spentaphy"a

P.koγα12〃sIs

Corylushe彫7．”/ir〃α

C、sieboldiα〃α

AI〃Ⅸsノ〃γsuLa

Faguscrenata

LowerpartofFurusawa

Tsi堰adiversifo〃α

Abiesノwmolepis

A．veitchii

P〃iuspentaphy〃α

P.koγαzg〃sjs

Cryptomeriαノapomca

P唾γocαγyαγ伽がo〃α

Juglα〃s〃zα〃dsﾉzw･Ica
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Caγp加哩scordata

Ostryαノapomca

Corylusノ19彫γ”ﾉ1y〃α

C.sieboldiα〃α

B2”/αgγ碗α〃z

AI〃〃sノnrsuta

A.腕αx〃"owiczii

Fagusere〃α、

Q"gγc"ss”γαm

Pr〃刀幽sdo加αγI〃瓶

Phellode〃ゴoro〃α"z〃7.9〃se

Aceγγz"/加g7zﾉ2

Vitisco噌加g"αg

T〃jαノapomca

Cγαtageuscuneata

Ac〃〃〃iapolygα加α

S彫zUαγ〃αpse〃αo-camel〃α
ﾛ

Coγ〃哩s々o〃sa

C.contriversa

E〃たjam〃Scα"Ipα〃〃lalus

Vめ況γ〃脚加sieboldii

V.f〃γcα”"Z

Potamogetondis〃〃c地菖

Kurehayamam

redbrownclaylayer

gravellayer

yellowbrownsandlayer

Togechayam

whltevellowclavlaver

yellowg『･avellayer

fossilbearingpeatlayer

blueclaylayer
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Fig.2．OutcropatTogechayaBusStop



GeologyoftheKurehayamaHills

6．Kitadaisandmember

Typelocality:OutcropbehindtheKitadaiPrimarySchool,Toyamacity･Distribution;

ThenorthendoftheKurehatableland,andontheKurehayamaHillsofthetunnelofthe

HokurikuLine.Rockmaterials;Thismemberconsistsofmassivecoarseandesticsand

withpumicewhosesizeisricegraininthelowerpart.Buttherearemanycrossbedding

laminawithgranuleintheupperpart.

7.Nishikanayasandmember

NameofthismemberischangedfromtheformerKurehapyroclasticmember(Fujii

andSakamoto1961),becausethismemberisnotpurepyroclasticone.Typelocality:A

cliffneartheKurehaBoysHouseforNatureStudy･Stratigraphy:Thememberoverlies

theTogechayamemberwithconformity,andthebediscontemporaneousheterotropic

relationwiththeKitadaisandmember.ThememberoverliesNeogeneTertiarygroupat

cliffsofTomosakaandtheHokurikuHighway.AnditiscoveredbytheTomosakagravel

bedatTomosaka.Distribution:Thememberisdistributedaroundthewestpartofthe

KurehayamaHills･ThemostthickpartistheoutcropatacliffoftheHokurikuHighway.

Rockmaterials;Thememberconsistsofandesiticsandandscoria,andisintercalatedbv

azuki"colouredcompactfinetufflayerswith1-5cmthick・Sometimesgranuleof
“

granite,chertandsoonarefoundinthismember.

8.Tomosakagravelmember

Typelocality:AcliffofTomosakaandacuttingoftheHokurikuHighway.

Stratigraphy;ThememberoverliestheNishikanayamemberandNeogeneTertiarygroup

unconformablvatTomosaka.Butthismemberiscontemporaneousheterotropicrelation

withNishikanayamemberandwhoseoutcropisseenatthecuttingoftheHokuriku

Highway.Rockmaterials;Thismemberconsistsofgravelsof3-30cminsize・Various

kindsofgravelaregranite,quartzporphyry,andesiteandsoon,mostgravelofthe

upperpartareandesiticone･Thereareabletoseelaminabygravelarrangement.Matrix

isandesticsandassameastheKitadaimember.TheflatplainatTomosakamaybe

erosionalsurface.

AttheupperpartofthesouthsidecliffoftheHokurikuHighway

Tsugααiversifo〃α

P腕us々oγ“g〃sls

Crypto腕grIaノapomca

Tﾉ'〃jaStα〃disﾉz〃

Cﾉ'α碗αecyparispisifera
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9.Sakainoshinalluvialfangravelmember.

Typelocality:Sakainoshin,Toyama-shi.Therearefewoutcropsforgeological

surveyingofthismember･Endofthismemberiscoveredbyalluvialdepositsofthe

Imizuplain.

10.Kurehayamafault

KurehayamafaultwasdescribedbyT.TsujiMURA(1926)atfirst.Hehadpointedouta

straightcliffofthehillsattheeastside,andsomekernbutsandkerncolsatAn'yoboas

proofsoffault.W.Ichikawa(1932)haddescribedblockmovementoftheKurehayama

Hills.S.Fujil,andT･Sakamotocouldnotfindoutcropoffaultalongtheeastcliffand

theystressedrivererosionalongtheeastcliff.

Wecannotfindafaultinthecrosssectionoftheseismicanalysis(Tateishi1950).

ButWecanfindTertiarysedimentsin30mdeepboreholeatthecampusofToyama

University.AndwecannotfindTertiarysedimentsin100mdeepboreholesofToyama

cityattheeastoftheJinzuriver.TheseeventsshowusthatKurehayamafaultmaybe

stepandparallelfaultstotheeastsideofKurehayamaHills.

NeogeneTertiarygroupoftheKurehayamaHillstakespartofthewestwingofthe

folding・BlockmovementofthehillshascontinuedalongthefaultduringQuaternary

whichisdescribedlater.SoactiveKurehayamafaultmayexist.

11.Tomosakafault

AsynclinalstructureisabletoseeatthecliffofTomosaka,butthereisabig

stratigraphicaldifferencebetweenthewestwingandtheeastwingofthesyncline･Then

anactiveTomosakafaulthascuttheKurehayamamemberbetweenbothwings,although

outcropofthefaultisunabletoconfirmyet.

lfault

蕊蕊蕊蕊蕪雷蕊蕊
蕊蕊§識薙

jfKurehayamaMChokeiiiM.'NO-30-E30-E 謹舞蕊
Fig.3．CuttingatTomosaka

HIDiscussion

1．Correlationandageofeachmember

a.Nishitoyamasandstonemember

10

TomosakaM

麹

蕊蕊溌
NishitoyamaM

L一＝＝

50m
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AfewmollusksarefoundinthemembersuchasⅣα〃casp.,Limopsissp.and

T〃γγ〃g〃αsp.,T〃γγ〃g〃αsp,isperhapsTuγγ〃g〃αsalsﾉz江g〃SIS．

b・An'yobosandandmudalternationmember

Recentlysomemarinemolluskswerefoundinthismember,suchasPα〃〃opecten

必々γosaI"αensis.P・yessoensis.Maco流αcalcαγeaandPanopesp･etc.Thesefossil

mollusksareusedtofindintheOmmaformationofthePlioceneage･Somemollusks

whichlivedinmudsuchasYo〃jasp・Megayoldiatﾉzγαciaefoγ加iSgγαtiosa,Lunatiasp.

arefoundinthecliffbehindtheMuseumofHistoricalMaterialsatAn'yobo.Thismember

maybecorrelatedtotheupperpartoftheOmmaformation.

TherearenofossilevidencesinChokeiiimember.

c.Kurehayamagravelmember

Alsowehavenofossilevidencesofthismemberinthisarea.Butsomefloralremains

havebeenfoundatHokogi,Fuchumachiinthismember,suchasSα〃Xsp･Mag〃o〃α

kobus.M.obovata.Pal”γusnipponicus-Amelopsisbreひゆ“"”c必/α彰.spa如加sebiferu加

var.rγαPα流α加加〃〃gγα,T流aximouﾉiczii.Styγαxノaponica.Fγαx加哩ssp.Potamogetonsp.

Sedimentaryenviromentofthismemberisanalluviumfannearseashoreaccordingto

thesefloralremainsandsedimentaryfacies･Andthismembercorrelatestotheupperpart

oftheHanyuformationofthewestpartofToyamabasinandtheupperpartofOsaka

group(FujiiandOnogi1967).

d.Togechayagravel,sandandmudalternationmember

ManysubalpinetypefloralremainshavebeenfoundfromthismembersuchasTsuga

diversifo〃α,PiceαノezoensisandP加剛s々 oγαiensis.Theirremainsshowthatthe

temperatureofthisagewas7℃colderthanthepresentoneinmeantemperature.This

coldagemaybecorrelatedtoMindelGlacialageaccordingtothesedimentarysuccession

andthefloralremains.

e.Kitadaisand,Nishikanayasandmember

ThesemembershaveformedthesurfaceofKurehatableland･Suchfloralremainsas

ノug/α刀s加α"dsﾉi邸γica.Faguscrenata.Sα〆"抗sebifeγ哩加,Sapindus加哩虎叫γosi.Tγapa

抗acropoda.T.加αximowiczii.Styγαxノaponica.Saadopitysvaがci〃αtahavebeen

foundfromtheHinomiyamemberattheImizuHills・Thesemembersarecorrelatedtothe

Hinomiyamemberjudgingbytheheightsoftopogrphicalsurfaceandgeologicalsue-

cesslon･ThenthesemembersarecorrelatedtoRiss/Wiirminterglacialageareaccording

tosedimentarysuccessionandfloralremains･UpperpartofNishikanayamemberbearing

subalpinefloramaybecorrelatedtoWiirmGlacialage.

f.Sakainoshinalluviumfangravelmember.

Thisfaniscoveredbyalluviumdeposits.Ageofsuchalluviumfaniscorrelatedto

Shitadanage(Tachikawaage),Wiirmglacialage.

11
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DevelopmentoftheKurehayamaHills

a.FaciesoftheKurehayamamemberarethoseofalluviumfannearseashore.And

thesegravelsarebroughtfromsouthernplacebyriver,judgingfromimbrication

ofgraveldeposit,rockspeciesofgravelandrecentlandform.Therewasnohills

inthisareabeforethesegravelwerebroughthere.

b.SakainoshinalluviumfanislocatedbetweentheKurehayamaHillsandtheImizu

Hills･ThenthisalluviumfanformedafterformingoftheKurehayamaHills.

c.TogechayamemberisdistributedonlythewestsideoftheKurehayamaHillsand

theyhavenonmarinemolluskCristariasp.andmanyfloralremainsinthemud

bed.Theseeventsshowthatthesedepositsareoneoflakeorswamp.Thatis,the

southandcentralpartofthehillsalreadybecamehightoformlakebasininthis

age.ButonepartofTogechayamemberinclined30towestatTogechaya.Sothis

eventshowstheKurehayamaHillsalsomovedafterthedepositionofthe

Togechayamember.

d.AfterdepositionoftheKitadaimember,theKurehayamaHillsalsomoved.Because

theKitadaimemberisinclined30ontheKurehayamaTunnel,althoughit

distributesinhorizontaldipatotherpart.

ワ
ム.

5m

Kitadaimember

Togechayamember､0

5m

Togechayamember

匡三whitegraysandymud
匿翻massivemedium-coarsesand

>***pebbleandcobble

Kitadaimember

darkgraycoarsesandwithgranule

tuffaceoussand

tuffaceousclay

騨
鰯
雲言

%:<>-rdroppedgravel

Fig.4.SketchofoutcroponHokurikuLineTunnel
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GeologyoftheKurehayamaHills

e･Ofcourse,afterdepositionoftheTomosakamember,theKurehayamaHillsalso

rose･

f.KurehayamafaultarealsomovedeverytimesthroughQuaternaryage.Tomosaka

faultmovedbeforedepositionoftheTomosakamember.Thisoutcropisabletosee

atTomosakacliff.Inthiscliff,synclinalstructureisapparent.Thisstructureis

formedbetweenafterdepositionofKurehayamamemberandbeforedepositionol

Tomosakamember.

DevelopmentoftheKurehayamaHillsissummarizedasfollows;

TherewasnohillswhentheKurehayamamemberwasdeposited･Afterdepositionof

theKurehayamamember,thisareabecamehigh.Thesouthandcentralpartofthehills

becamehightoformalakeduringdepositionoftheTogechayamember.Theclimateof

thisageiscoldaccordingtothefloralremains,anditmaybecorrelatedtoMindel

Glacialage.

LakeorswampwereformedduringtheageofTogechaya,KitadaiandNishikanaya

memberdeposition,accordingtofossilfreshwatermollusksandfloralremains･Then,its

ageiscorrelatedtotheRissWiirmInterglacialage.AfterdepositionofKitadaisand,the

KurehayamaHillsraisedagainandrisingmovementextendstothenorthernpart.Mostof

theKurehayamaHillsgeomorphologicallywereformedbeforedepositionofthe

Sakainoshin(alluvialfangravel)member.AfterdepositionofSakainoshinmember,the

riverwhichbroughtalotofdepositschangesitstrendfromthewestsidetotheeast

sideofthehills･KurehayamafaultmightbemovedeverytimewhentheKurehayama

Hillsrose.

TomosakafaultcutstheKurehayamamemberanditiscoveredbyTomosakamember.

Alsosynclinalstructurewasformedwiththisfault.
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PlateI

Outcropof;ropofTogechayamemberatthewestsideofKurehaTunnel(Arisawa

Line).Manysubalpinetypefloralremainsareoccurred.
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Plateii

FloralremainsofTogechayamemberfromFurusawa

a:pm 〃 s 虎 o γαiensisseeds

B：Aﾉ〃〃s師γs脚mcorn

C'.Tsugadiversifo〃acones

D：F , α g u s c renataacorn-cup

e:cγゅr班G〃αノα′o〃zca leaf

F：戸αg〃Sc花〃αm leaf
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Plateffl

FloralremainsofupperpartofTogechayamemberfromFurusawa

a:p加況sたoraiensisseed

B:Tsugαめ'versifo〃acones

C:Piceαノgzog〃szscones

d:P i 〃 必 s b e加αPhy〃acones

E.'Tsugadiversifo〃aleaf

f:p加uspentaphy〃aleaf
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PlatefV

FloralremainsofTogechayamemberfromFurusawa

A: Corylussiebol戯α〃anut

B.'Abieshomo"〃s leafandscale

C:Corylusheteropﾉ1y〃aseed

n:A b i e s U a“/iiiscale

E' .Ouecusseγγ“anut

f:〃紅α〃〃z〃Scα碗Pamｨlatuscapsule

G:ノ況glα〃s流α〃ds/z〃γicaseed

H:Thujastα 〃dishiileaf

i:cγαtaegusc況刀gatacapsule

J:Stewαγ〃αpse〃αocα"lei〃acapsule
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