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Stratigraphical　Study　of．the　Mio，e’♀pe．Series

　in　the　Eastern　Part　of　Tottori　Prefecture，

　　　　　　　　　　　　　　　　Southwest　Japan’　　・’

By

Toshio　MATSuMOTO

With　9　Tαbles，　17　Text－figures　and　1　Plate

（Received，　January　23，1986）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ABSTRACT

　　　　　　In’this　paper，　the　stratigraphy　of　the　Miocene　series　distributed　in　the　eastern　part

　　of　Tottori　Prefecture　is　described　in　detail，　with　some　considerations　on　correlation　and

　　geologic　history．．’The　results　obtained　are　summarized　as　follows．

　　　　　　The　eastern　part　of　Tottori　Prefecture　occupies　a　part　of　the　so－called　Green　Tuff

　　region，　and　is　chqracterized　by　the　development　of　a　thick　series　of　Miocene　volcanic　and

　　clastic　rocks　formed　by　strongvolcanism　and　subsequent　subsidence．、　The　Miocene　series

　　is　called　the　Tottori　Group，　and　is　divided　into　two　fotmations，　i．　e．，　the　lower　Yazu　and

　　the　upper　Iwami　Formation．　The　Yazu　Formation　is　subdivided　in色o　the　Koge　Conglomer－

　　ate　Member　be16w　and‘he　Kawabara　Volcanic　Member　above，　which　are　conformable
　　With　each　other．　The　I（oge　Member　is　the　basal　conglomerate．member　of　the　Tgttori

　　Group．　The　I（awabara　Member　consists　mainly　of　thick　piles　of　volcanic　rocks　such　as
　　andesite　lavas　and　andesitic　to　dacitic　pyroclastics，　with　intercalation　of　layers　of　clastic

　　sediments．　The　lwami　Formation　has’　an　unconformable　relationship　with　the、Yazu　For・

　　mation，　and　is　lithologically　subdivided　into　the　Entsuji　Conglo卑erate　and　Sandstone，

　　Moroga　Conglomerate，　FuganjiMudstone，　Oda　Andesite，　Aragane　Pyroclastic　and　Shichi－

　　yafnきSandstone　and　Mudstone　Me鳳bers．　The　first　two　members．are　interfingered頭th『．

　　the　lower　part　of　the　Fuganj卑M6mber，　whileもhe　Iast　three　With　the　upper　part　of，the

　　Fuga耳ji．　The　Entstiji　4nd　Morρga　Members　are　composed　mainly　bf　alternating　beds　Qf

　　conglomerate　and　sandston6．　The　FuganjiMember　is　made　up　of　well－stratified　mudsto寧e，

　　accompanied　with　parallel－laminated，　fissile　one　in　the　lower　part．　The　Oda　and　Aragane．

　　Members　consist　largely　of　thick　accumulations　of　volcanic　ro6ks　such　as　andesite　lavas

　　and　dacitic　pyroclastics．　The　Shichiyama　Member　is　represented　by　fine－to　lnedium－

　　　grai’ned　sandstone）accompanied　with　mudstone　and　dacitic　pyroclastic　rocks．　　，

　　　　　　　Two　molluscan　assemblages　of　relatively　deep　sea　type，　namely，　the　Aces‘αassem－

　　　blage　below　and　the　Propeαmussium－Delectopecten　assemblage　above，　are　recognized　in

　　　the　main　part　of　the　Fuganji　Member．　Judging　from　the　faunal　and　floral　assemblages，

、　as　well　as　from　the　Iithofacies，　it　is　inferred　that　the　sedimentary．　environment　of，　the　lwapai、

　　　Formation　changed　from　fresh・water　condition　to　brackish－Water　or　shallow　marine　one

　　　and　further　to　the　deeper　sea．　The　main　part　of　the．FUga皐ji　Mem㌃er　represents　deposits

　　　of　maximum　transgression　at　Middle　Miocene　time．
　　　　　　　The　northward　tilting　of　the　basement　blocks　c6ntめIled　by　the，ゆlifting　of　the　island

　　　arc　has　been　revealed　through　the　analysis　of　stratigraphic　relationship，　geologic　struc－

　　　ture　and　lateral　change　in　lithofacies．　The　uplifting　and　tilting，may　be　closely　related

　　　not　only　to　the　Inigration　of　depocenters　of　the　Miocene　and　Pliocene　sedimen色ary　basins

　　　toward　the　Sea　of　Japan　but　also　to　the　longitudinal　gravity　faulting　in　horizontally　ten－

　　，sional　stress．field．　The　initiative　uplifting　may　haveわegun　at　Early　Miocene　time．．　，
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1．INTRODUCTION

　　　　During　Miocene　time，　the　so－called　Green　Tuff

movement　characterized　by　the　violent　volcanic　activ・

ity　and　the　subsequent　subsidence　and　folding　took

Place　regionally　in　the　Japanese　Islands．　KITAMuRA
（1959）and　IKEBE（1962）explained　the　movement　of

the　Green　Tuff　regions　in　Northeast　Honshu　based　upon

the　idea　that　those　regions　had　been　subjected　to　geosyn－

clinal　subsidence　and　geanticlinal　upheaval　in　Miocene

time．　FuJITA（1972，1973a，　b，　c，1982a）and　FuJITA

etα1．（1981）have　emphasized　that　the　Green　Tuff

movement　was　regulated　by　a　series　of　events，　namely，

the　generation　of　magma　in’the　depth，　ascent　of　the

magma，　partial　upheaval　at　the　surface，　collapse，　vo1．

canic　activity　and　subsidence．　The　analogous　claims

have　been　put　forward　by　SAN．IN　GREEN　TuFF　RE．

sEARcH　GRouP（1973，1979），YosHITANI（1974），　YosHI．

TANI　and　YAMAucHI（1981）and　many　others．　From

the　standpoint　of　the　plate・tectonics　theory，　NAKA・

MuRA　（1969）has　hypothesized　that　the　horizontal

extension　caused　the　collapse　movement　and　the　vol－

canism　of　Miocene　age．　To　date，　it　seems　that　the　view

’that　the　magmatic　collapse　movement　was　followed

by　the　volcanism　and　the　subsidence　in　the　Green　Tuff

sedimentary　basins　has　been　accepted　by　relatively

many　scholars．

　　　　Meanwhile，　clarifying　the　movement　of　the　base－

ment　rocks　in　the　Green　Tuff　sedimentary　basins　is

exceedingly　important，　for　the　movement　of　the　base－

ments　is　closely　related　to　the　formation　and　progress

of　the　sedimentary　basins．　With　the　recent　studies

of　petroleum　geology　and　the　increasing　data　of　geo－

physical　prospecting　and　drilling，　our　knowledge　has

expanded　rapidly．　Particularly　in　the　Sea　of　Japan，

the　presence　of　a　thick　series　of　Neogene　deposits　and

the　imbricate　structure　formed　by　the　shifting　of　the

depocenter　of　sedimentary　basins　emerged（MINAM1，

1979；SuzuKI，1979；TANAKA，1979）．　TANAKA　and
OGusA（1981）have　interpreted　that　the　migration　of

the　central　part　of　the　sedimentation　was　due　to　the

subsidence　and　uplift　of　the　basement　blocks．　The　a－

nalogous　interpretations　have　been　given　by　MITsuNA．

sHI（1973），　SuzuKI　and　MITsuNAsHI（1974），　SuzuKl

et　al．（1971，1974）and　YosHITANI　and　YAMAucHI
（1981）．In　order　to　explain　a　primary　factor　of　the

development　of　sedimentary　basins，　it　may　be　neces－

sary　to　investigate　practically　the　character　of　the

movement　of　the　basement　rocks　throughout　the　form－

ative　to　progressive　processes　of　the　Green　Tuff　sedi－

mentary　basins．　Because　the　Miocene　series　is　we11－

exposed　in　the　eastern　part　of　Tottori　Prefecture　and

the　accumulated　data　on　its　equivalent　strata　in　the

Sea　of　Japan　are　abundant，　the　present　area　is　perti＿

nent　to　a　discussion　about　the　relationship　between

sedimentation　and　tectonics．

　　　　　The　Miocene　Tottori　Group（MuRAyAMA　et　al．，

1963；ToTToRI　PREFEcTuRE，1966；UEMuRA　etα乙，

1979；MATsuMoTo，1986），　which　is　the　object　of　this

study，　is　the　strata　deposited　in　the　western　part　of

the　Miocene　Eastern　San－in　Sedimentary　Basin（UE．

MuRAθ‘al．，1979）belonging　to　the　Hokutan　subprov－

ince（IcmKAwA　and　KITAMuRA，1978）．　IMAMuRA
θ‘al．（1962），　MuRAYAMA　et　al．（1963），　ToTToRI

PREFEcTuRE（1966），UEMuRA　et　al．（1979）and　MATsu．

MoTo（1986）　have　carried　out　the　stratigraphic

reseaches　of　the　Tottori　Group，　yet　there　is　some　di・

versity　of　opinion　as　to　the　stratigraphic　division　and

correlation（Table　2）．　SAwAI　et　al．（1973），　YosHITANI

（1974），YosHITANI　etαZ．（1975）and　YosHITANI　and

ToTToRI　GREEN　TuFF　REsEAcH　GRouP（1983，1984）
have　explained　that　the　sedimentary　basins　were　form・

ed　by　the　collapse　movement．　There　are　also　many

studies　concerned　with　fossils．　Plant　fossils　have　been

reported　by　YAMANA（1968）and　HoJo（1973），　and　ani・

mal　fossils　by　OzAKI　and　YAMANA（1972），　YAMANA

（1962，1972，1977，1979），DEwAK1（1984）and　others．

　　　　In　this　paper，　the　author　intends　to　elucidate　the

stratigraphy　and　geologic’structure　of　the　Miocene

Tottori　Group　exposed　in　the　eastern　part　of　Tottori

Prefecture　by　means　of　detailed　geologic　mapping，　and

to　review　the　geologic　history　including　volcanism，

sedimentary　environment　and　tectonic　movement．
The　data　obtained　from　the　Sea　of　Japan　are　append－

ed　in　order　to　discuss　the　movement　of　the　basement

blocks．
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∬。OUTLINE　OF　GEOLOGY

　　　　The　Miocene　Tottori　Group　exposed　in　the　east－

ern　part　of　Tottori　Prefecture（Fig．1）is　represented

by　thick　piles　of　clastic　sediments，　accompanied　with

alarge　amount　of　volcanic　rocks　which．　are　subjected

to　remarkable　alteration．　It　unconformably　covers
or　abuts　on　the　basement　rocks，　or　is　partly　in　fault

contact　with　them．　The　basement　rocks　are　composed

of　the　Sangun　Metamorphic　Rocks（Shitani　Forma－

tion），　the　ultramafic　to　mafic　rocks，　the　non．meta．

morphic　Paleozoic　to　Mesozoic　strata（Tsunotani　For－

mation）and　the　Late　Cretaceous　to　Early　Paleogene
igneous　rocks．　Furthermore，　the　group　under　consid－

eration　is　intruded　by　intermediate　to　felsic　stocks，

dykes　and　sheets　（rarely　by　basic　sheets），　and　is　un－

conformably　overlain　by　the　Latest　Miocene　to　Pleis。

tocene　volcanic　rocks．

　　　　The　Tottori　Group　is　stratigraphically　divided

into　two　formations　of　the　lower　Yazu　and　the　upper

Iwami．　The　relationship　between　them　is　unconform－

able（Table　1）．　The　stratigraphy　is　summarized　as

follows．

　Yazu　Formation
　　　　This　formation　is　subdivided　into池he　Koge　Con－

glomerate　Member　below　and　the　Kawabara　Volcanic

Member　above．・They　are　conformable　with　each　other．

　　　　The　Koge　Member　represents　a　basal　conglom－

erate　of　the　Tottori　Group．　It　is　composed　mainly　of

conglomerate　containing　subangular　to　subrounded
pebbles　and　cobbles　derived　from　the　basement　rocks．

An　ill－sorted　breccia　occurs　locally．　The　Kawabara

Member　consists　largely　of　andesite　lavas　and　ande－

sitic　to　dacitic　pyroclastic　rocks，　with　subordinate

rhyolite　Iavas　and　clastic　rocks．

　　Iwami　Formation

　　　　This　formation　is　subdivided　into　the　Entsuji

Conglomerate　and　Sandstone，　Morqga　Conglomerate，

Fuganji　Mudstone，　Oda　Andesite，　Aragane　Pyroclastic

and　Shichiyama　Sandstone　and　Mudstone　Members．

The　Entsuji　and　Moroga　Members　are　contemporane－
ous　but　heteropic　with　the　lower　part　of　the　Fuganji

Member，　while　the　Oda．，　Aragane　and　Shichiyama　Mem－

bers　are　with　the　upper　part　of　the　Fuganji　Member．

　　　　The　Entsuji　Member　consists　of　irregularly　al－

ternating　beds　of　conglomerate　and　sandstone．　It　be－

comes　thinner　and　finer－grained　toward　the　east　to

northeast，　and　pinches　out　in　thb　Fuganji　Member．

The　Moroga　Member　is　composed　of　alternating　beds

of　conglomerate　and　sandstone．　It　also　becomes　thin－

ner　and　finer。grained　northward．　The　Fuganji　Member

is．made　up　largely　of　we11－stratified　gray　to　black

FIG．1，　Map　showing　the　distributien　of　the　Miocene　series　in　the　innermost　side　of　South－

　　　　　　west　Japan　and　the　location　of　the　investigated　area（A：the　northeastern　part　of

　　　　　　the　Tottori　area，　B：the　southeastern　part　of　the　Tottori　area）．
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TABLE　1．　GENERALIzED　STRATIGRAPHY　OF　THE　ToT’roRI　GRoup　n　THE　EAsTERN　PART
　　　　　　　oF・ToTTo則PREFEcTuRE．
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TABLE　2．　CoRRELATIoN　oF　THE　STRATIGRAPHIc　DivrsioN　oF　THE　ToTToRI　GRouP　IN
　　　　　　　　THE　EAsTERN　PART　oF　ToTToR！PREFEcTuRE．

th1S pape「 Uemura et a1．〔1979》 Tottori Prefecture（1966｝ 図urayamと 壱t’a1．（1963） Imamura et a1．（1962）
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mudstone，　with　parallel－1aminated，　fissile　one　in　the

lower　part．　The　Oda　Member　consists　of　andesite

lavas　grading　locally　into　hyaloclastite　and　andesitic

pyroclastic　rocks，　and　laterally　thins　out　in　the　Fuganji

Member．　The　Aragane　Member　is　composed　of　thick

accumulations　of　dacitic　pyroclastic　rocks，　and　inter－

fingers　with　the　upper　part　of　the　Fuganji　Membet．

The　Shichiya’ma　Member　is　composed　of　fine－to　medi－

um－grained　sandstone，　accompanied　with　mudstone
and　dacitic　pyroclastic　rocks．　It　interfingers　with　a

part　of　the　Aragane　Member　and　pr6bably　with　the

uppermost　part　of　the　Fuganli　Member．

　　　　Table　2　shows　the　correlation　of　the　author’s

stratigraphic　division　with　the　previous　ones．　Some

remarks　are　given　below’．・

　　　　The　Genmonli　Volcanic　Member　of　IMAMuRAθ‘

al．（1962），　the　Kawabara　Volcanic　Member　of　MuRA．

YAMAθ‘al．（1963）and　UEMuRA　etα1．（1979）and

the　Kawabara　Pyroclastic　Member　of　ToTToRI　PRE．

FEcTuRE（1966）are　equivalent　to　the　author，s　Kawa．

bara　Volcanic　Member．　k　AMuRA　et　al．（1962）inter－

preted　that　the・Genmonji　Volcanic　Member　is　con－

formably　over1ain　by　the　Fuganji　Shale　Member，　which

is　in　turn　unconformably　covered　by　the　Nawashiro

Sandstone　and　Conglomerate　Member．　The　Fuganji
Shale　is　almost　equivalent　to　the　Iower　part　of　the

author’sFuganji　Mudstone，　while　theNawashiro　Sand－

stone　and　Conglomerate　to　the　Moroga　Conglomerate

and　the　Entsuji　Conglomerate　and　Sandstone．　They

are　interfingering　with　one　another．　Moreover，　an

unconformity　is　present　at　the　base　of　the　Entsuji．

Moroga－Fuganji．　The　Tochimoto　Shale　Member　of
IMAMuRA　etα1．（1962）corresponds　to　the　main　part

of　the　Fuganji　Mudstone．

　　　　　UEMuRAθ亡αZ．（1979）claimed　that　the　Iwami

Formation　rests　unconformably　upon　the　underlying
Kisaichi　Formation．　But，　this　relationship　is　conform．

able　and　the　Kisaichi　Formation　is　included　in　the

lower　part　of　the　author’s　Iwami　Formation．

　　　　　The　Iwai　Pyroclastic　Member（ToTToRI　PREFEc．

TuRE，1966），　which　was　considered　to　be　heteropic　with

the　EntsuliConglomerate　and　Sandstone　and　was　sepa－

rated　from　the　Fuganji　Mudstone，　is　included　in　the

author’s　Fuganji　Mudstone．

　　　　The　Kumoyama　Sandstone　and　Mudstone　Mem－
ber（MuRAYAMAθ亡αZ．，1963）is　lithologically　divid－

ed　into　the　Entsuli　C6nglomerate　and　Sandstone　and

Fuganji　Mudstone．
　　　　According　to　ToTToRI　PREFEcTuRE（1966）and

UEMuRA　et　al．（1979），　the　Fuganji　Mudstone　Member

is　conformably　overlain　by　the　Oda　Andesite　Member，

which　is　in　turn　covered　by　the　Aragane　Pyroclastic

Member．　It　is，　however，　considered　that　they　are　part・

ly　interfingering　with　one　another．

　　　　The　Engoji　VolCanic　Rocks　of　MuRAYA：　・fA　et　al．

（1963）comprizes　the　author，s　Aragane　Pyroclastic

Member　and　the　Latest　Miocene　to　Pleistocene　volcanic

rocks，　together　with　intrusive　rocks．

皿．STRATIGRAPHY

　　　　　　　　　　　　　A．BAsEMENT　RocKs

　　　　The　basement　rocks　of　the　Tottori　Group　are

classified　into　the　Sangun　Metamorphic　Rocks，　the

ultramafic　to　mafic　rocks，　thehon－metamorphic　Paleo。

zoic　to　Mesozoic　strata　and　the　Late　Cretaceous　to
Early　Paleogene　igneous　rocks（Figs．2，7and　11）．

　　　　The　Shitani　Formation（UEMuRA　etα1．，1979），

namely　the　Sangun　Metamorphic　Rocks，　is　exPosed　in

the　sbutheastern　margin　of　the　mapped　area．　It　is

composed　mainly　of　pelitic　schist，　accompanied　with

basic　schist，　siliceous　schist　and　psammitic　schist．

The　estimated　thickness　is　about　500　meters．　The　east－

ern　and　western　blocks　separated　by　thb　faulもof　N・S

direction　are　characterized　by　syncline。like　and　homo－

cline　structures，　respectively．　The　K．Ar　ages　of　musco－

vite　in　pelitic　schist　are　292±7Ma　and　281±9Ma，

and　the　Rb・Sr　ages　are　288±13　Ma　and　279±10　Ma

（SHIBATA　and　NlsHIMuRA，1984）．

　　　　The　ultramafic　to　mafic　rocks（MATsuMoTo，

1986）are　distributed　in　the　southeastern　margin　of
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the　investigated　area，　and　are　in　fault　contact　with

the　Shitani　Formation．　They　are　made　up　mostly　of

dunite　and　olivine　clinopyroxenite，　with　subordinate

homblendite　and　hornblende　gabbro．　The　ultramafic

rocks　are　largely　serpentinized．

　　　　The　Tsunotani　Formation（UEMuRA　et　al．，1979），

namely　the　non・metamorphic　Paleozoic　to　Mesozoic

strata，　widely　crops　out　in　the　southern　part　of　the

area，　and　is　in　fault　contact　with　the　Shitani　Forma・

tion　along　the　eastern　margin．　It　is　composed　mainly

of　pebbly　mudstone　including　fusiform　to　angular

fragments　of　sandstone，　with　subordinate　amounts

of　chert　and　greenstone．　The　total　thickness　is　about

1000　meters．　The　strata　trend　northwest　and　dip　north．

east．　Early　Jurassic　radiolarians　have　been　obtained

from　the　bedded　chert（HAYAsAKA　alld　HARA，1982）．

　　　　The　Late　Cretaceous　to　Early　Paleogene　igneous

rocks（UEMuRA　et　al．，1979）are　classified　into　the

Yadagawa　Group，　the　Hanabara　Complex，　the　Tottori

Granite　and　the　Kyushozan　Granite．

　　　　The　Yadagawa　Group（WADATsuMi　and　MATsu．

MoTo，1958）is　sporadically　distributed　in　the　mapPed

area．　It　is　composed　mostly　of　rhyolitic　welded　tuff，

accompanied　with　tuff，1apilli　tuff　and　rhyolite　and

andesite　lavas．　Although　the　welded　tuff　trends　north・

west　or　northeast　and　dips　southward，　the　geologic

structure　is　as　a　whole　not　clear，　because　the　pyro－

clastic　rocks　are　almost　massive　and　restricted　in　dis・

tribution．

　　　　The　Hanabara　Complex（UEMuRA　et　al．，1979）is

exposed　in　the　southern　part　of　the　area．　It　extends

west－northwestward　with　a　width　of　200　to　500　meters，

and　intrudes　into　the　Tsunotani　Formation，　the　Yada・

gawa　Group　and　the　Shitani　Formation．　It　is　composed

of　biotite－hornblende　diorite。porphyrite，　granite　por－

phyry，　granophyre　and　felsite．

　　　　　The　Tottori　Granite（ToTToRI　PREFEcTuRE，1966）

crops　out　in　the　northeastern　and　southern　parts　of

the　investigated　area，　and　intrudes　into　the　Tsunotani

Formation，　the　Yadagawa　Group，　the　Hanabara　Com－

plex　and　the　Shitani　Formation．　It　is　represented　by

coarse－grained，light－coloredbiotitegranite，　associated

with　aplite　in　frequent．

　　　　　The　Kyushozan　Granite（UEMuRA　et　al．，1979）is

locally　distributed　in　the　western　part　of　the　area，

and　intrudes　into　the　Yadagawa　Group．　It　is　repre－

sented　by　fine－grained，　porphyritic　biotite　granite．

B．ToTToRI　GRoup

1．Tottori　Group　in硫e　southeastern　Pαrt（ゾ疏e　Tot一
　　　　　　　ロtort　areα

　　　　Because　the　stratigraphy　of　the　Tottori　Group

distributed　in　the　southeastern　part　of　the　Tottori　area

has　been　described　in　detail　by　MATsuMoTo（1986），

an　outline　is　given　below．

Yazu　Formation

　　Koge　Conglomerate　Member

　　　　This　member　is　composed　mainly　of　conglom－

erate．　It　is　estimated　to　be　220　meters　thick　at　Sasa－

nami，　but　becomes　thinner　southeastward（Figs．2and
4）．

　　　　The　conglomerate　is　massive　and　not　stratified

in　the　lower　part，　but　shows　stratification　in　the　upper，

containillg　subangular　to　subrounded　cobbles　and　peb－

bles　of　granite，　granite　porphyry，　felsic　pyroclastic

rocks，　andesite　etc．　Upward，　cobbles　and　pebbles　be。

come　smaller，　and　those　of　andesite　come　to　be　abun。

dant．　An　exceedingly　ill－sorted　breccia　occurs　locally，

which　consists　of　rock－fragments　derived　from　the

adjacent　basements．

　　　　The　Koge　Conglomerate　Member　covers　uncon－

formably　the　basement　rocks，　but　partly　abuts　on　or

is　in　fault　contact　with　them．

　Kawabara　Volcanic　Member
　　　　This　member　is　represented　by　thick　piles　of　alter。

ed　volcanic　rocks．　It　is　about　800　meters　in　maximum

thickness　at　the　central　to　northern　part　of　the　distrib－

uted　area，　but　thins　northwestward　and　southeast・
ward（Figs．2and　4）．　It　is　subdivided　into　nine　strati．

graphib　units，　that　is，　the　k　l　to　k　g　units　based　upon

their　succession　and　lithofacies（Table　3，　Fig．2）．

　　　　The　Kawabara　Volcanic　Member　conformably
overlies　the　Koge　Member　and　sometimes　unconform・

ably　covers　or　abuts　on　the　basement　rocks．　Locally，

it　is　in　fault　contact　with　the　basements．

　　　　k菖：Composed　mostly　of　andesitic　lapilli　tuff

and　tuff　breccia，　interbedded　with　layers　of　tuff．　The

thickness　is　about　120　meters　at　Fukuchi．　The　lateral

change　in　thickness　is　poor．　The　pyroclastic　rocks　are

i11・sorted　and　massive　in　the　westem　pa．rt　of　the　dis・

tributed　area，　but　become　finer・grained　dhd　stratified

southward　to　southeastward．

　　　　k2：Made　up　of　lavas　of　orthopyroxene－bearing

augite　andesite．　The　thickness　is　about　80　meters．

The　lavas　are　massive　and　compact　in　genera1，　but

flow　structures　and　platy　joints　are　partly　recogniza－

ble．

　　　　k，：Characterized　by　andesitic　lapilli　tuff　and

tuff　breccia．　The　estimated　thickness　is　50　meters．

The　pyroclastic　rocks　partly　show　stratification．　The

lateral　change　in　lithology　is　poor．

　　　　k，：Composedmainly　of　dacitic　welded　tuff（k←t），

with　subordinate　dacitic　lapilli　tuff（k‘＿2）．　Tho　thick－

ness　is　approximately　220　meters　at　Genmonji，　but

laterally　decreases　rapidly．　The　welded　tuff　is　rich　in

crystal　fragments　and　rather　uniform　in　lithology．　It

grades　into　the　lapilli　tuff　near　the　northwestern　end

of　the　distributed　area（Figs．2，4and　6）．

　　　　k5：Represented　by　lavas　of　hyporsthene・augite

andesite．　The　thickness　reaches　110　meters　at　Arafune，

but　laterally　decreases　step　by　step（Fig．4）．　The　lavas

are　generally　massive　and　rich　in　phenocrysts，　showing

locally　autobrecciated　structure．

　　　　　k6：Composed　of　volcanic　conglomerate．　The

maximum　thickness　is　160　meters　at　Arafune－Kango．

The　volcanic　conglomerate　contains　rounded　cobbles　of

andesite　and　welded　tuff　at　least　partly　derived　from

the　underlying　units．　Matrix　is　made　up　of　i11－sorted

volcanic　sand．　The　change　in　lithofacies　is　poor，　though

cobbles　in　the　conglomerate　become　smaller　horizon－

tally．　A　stratification　is　partially　observed．

　　　　　k7：Represented　by　lavas　of　rhyolite．　The　thick－

ness　is　approximately　200　meters　at　the　center　of　tho

distributed　area，　but　decreases　rapidly　toward　the

margin．　The　Iavas　show　commonly　flow　structure　and

are　partly　autobrecciated，　containing　spherulites．

　　　　　k8：Made　up　of　dacitic　pumice　tuff（k8－1）and

welded　tuff（k8－2）．　The　thickness　attains　180　meters

at　the　area　south　of　Fuganji，　but　gradully　decreases

十
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FIG．4．　Columnar　sections　of　the　Tottori　Group　in　the　southeastern　part　of　the　Tottori　area．

　　　　　　Ar：Aragane　Pyroclastic　Member，　Od：Oda　Andesite　Member，　Fug：Fuganji　Mud－
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　　　　　　16：Yadagawa　Group，17：Tsunotani　Formation，18：Ultramafic　to　mafic　rocks，
　　　　　　19：Shitani　Forma色ion）．　k盒一kg．2：unit　name　of　the　Kawabara　Volcanic　Member．
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1aterally．　The　pumice　tuff　complicatedly　changes　in

lithology　vertically．　Furthermore，　the　size　and　content

of　pumice　and　Iithic　fragment　tend　to　decrease　slightly

southward．　The　welded　tuff　is　rather　uniform　in　lithol．

ogy．　Layers　of　lapilli　tuff　are　intercalated　near　the

lowermost　part．　The　pumice　tuff　grades　into　the　welded

tuff　at　the　center　of　the　distributed　area　（Figs．2，4

and　6）．

　　　　kg：Consisting　mainly　of　lavas　6f　orthopyroxene．

bearing　augite　andesite（kg＿1），　with　intercalated　da．

citic　lapilli　tuff（kg－2）．　The　estimated　thickness　is　450

meters　at　Ochiiwa，　but　decreases　laterally　by　degrees

（Figs．2and　4）．　The　andesite　lavas　are　rich　in　pheno－

crysts，　showillg　partly　autobrecciated　structure．　Thin

layers　of　tuffaceous　sandstone　and　welded　tuff　are

intercalated　in　the　northern　part　of　the　distributed

area．　In　the　southern　part　the　lavas　are　massive　and

uniform　in　lithology．　Locally，　columnar　joints　are

observable．　The　lapilli　tuff　changes　partially　into　weld－

ed　tuffガand　rarely　intercalates　thin　layers　of　sandstone・

　Iwami　Formation

　Entsuji　Conglomerate．and　Sandstone　Member
　　　　This　member　is　composed　of　a　thick　series　of

irregularly　alternating　conglomerate　and　sandstone．

It　is　about　520　meters　in　maximum　thickness　in　the

western　part　of　the　exposed　area，　but　thins　eastward

to　northeastward，　and　finally　pinches　out　in　the　lower

part　of　the　Fuganji　Mudstone　Member（Figs．2and　4）．

　　　　The　cqnglomerate　and　sandstone　in　alternating

beds　vary　in’・individual　thickness　from　dozens　of　eenti．

meters　to　several　meters，　and　the　sandstone　becomes

slightly　dominant　upward．　The　Conglomerate　in　the

lower　part　is　ill－sorted，　consisting　predominantly　of

subangular　to　subrounded　pebbles　and　cobbles　of　an－

desite　at　least　partly　derived　from　the　k2　unit　of　the

Kawabara　Volcanic　Member．　Pebbles　and　cobbles　de－

rived　from　the　basement　rocks，　such　as　quartz　schist，

pelitic　schist，　chert，　granite，　granite　porphyry，　felsic

pyroclastic　rocks　are　also　common．　Upward，　pebbles

and、cobbles　become　smaller，　and　those　from　the　base－

ment　rocks　come　to　be’ abundant　instead　of　rare　occur－

rence　of　andesite　pebbles．

　　　，The　sandstone　is　medium－to　coarse・grained　and

often　pebbly．　Cross。bedding　is　locally　observed．　As　a

whole，　the　present　member　has　a　tendency　to　become

finer－grained　eastward　to　northeastward．

　　　　The　Entsuji　Member　unconformably　overlies　and

abuts　on’the　Yazu　Formation．　It　also　directly　covers

or　is　patitially　in　fault　contact　with　the　basement

rocks．

　　Moroga　Conglomerate　Member
　　　　This　member　is　made　up　of　alternating　beds　of

conglomerate　and　sandstone．　It　ranges　i耳thickn6ss

from　50　to　90　meters，　becoming　slightly　thinner　north－

ward（Fig．4）．

　　　　The　conglomerate　contaihs　predominantly　suban－

gular　to　subrounded　pebbles　derived　from　the　basement

rocks　（quartz　schist，　pelitic　schist，　chert，　granite，

felsic　pyroclastic　rock5　etc．），　and　rarely　those　from

the　Kawabara　Volcanic　Member．　The　matrix　is　made

up　of　medium．　tb　coarse－grai轟ed　Sand．　The　composi一
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FIG．5．　Index　map　showing　the　routes　along　which　the　columnar　sections　were　obtained

　　　　　　and　fossil　localities．

　　　　　　Al　route　number　of　columnar　section，　B：fossil　localities．
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tion　of　the　conglomerate　is　uniform　throughout　the

member．
　　　　The　sandstone　is　medium－to　coarse－grained　and

often　pebbly．　Upward　and　northward，　the　present

member　tends　to　become　finer－grained，　and　the　inter－

calation　of　sandstone　and　mudstone　increases．

　The　Moroga　Member　rests　unconformably　on　the

Yazu　Formation．

　　Fuganji　Mudstone　Member
　　　　　This　member　consists　largely　of　well－stratified，

gray　to　black　mudstone，　interbedded　with　thin　layers

of　felsic　tuff　at　many　stratigraphic　horizons．　The

thickness　ranges　from　400　to　500　meters　in　the　eastern

part　of　the　distributed　area，　but　decreases　toward　the

west　to　northwest（Figs．2and　4）．

’　　　There　are　two　types　of　mudstone；the　one　is　par．

allel－laminated，　fissile　mudstone（type　I）developed

in　the　lower　part　of　this　member　and　the　other　is

homogeneous，　compact，　hard　one（type　I【）in　the　middle

　to　upper　part．　The　type　I　tends　to　be　exposed　in　the

western　part　of　the　distributed　area，　where　it　inter－

calates　very　thin　layers　of　conglomerate，　sandstone

and　siltstone．　Parallel　lamination　and　fissility　are

most　conspicuous　in　the　lowermost　part．　The　type　I【

is　widely　distributed　in　the　eastern　part，　where　thin

layers　of　conglomerate，　sandstone，　andesite　lava　and

　andesitic　lapilli　tuff　are　partly　intercalated．　The　type

　Igrades　upward　into　and　passes　rapidly　eastward
　into　the　type　IL

　　　　　Marine　fossils　indicating　a　relatively　cold　deep

sea　environment　have　been　obtained　from　the　type　E

mudstone（Table　8，　Figs．5and　10）．

　　　　　The　Fuganji　Member　unconformably　overlies　the

　Yazu　Formation．　It　also　directly　covers　or　abuts　on

the　basement　rocks．　Locally，　it　is　in　fault　contact

with　the　basements．

　Oda　Andesite　Member
　　　　This　member　is　composed　of　lavas　of　andesite

and　andesitic　lapilli　tuff．　It　attains　about　70　meters

in　maximum　thickness，　but　laterally　thins　out　in　the

upper　part　of　the　Fuganji　Mudstone　Member（Figs．2
and・4）．

　　　　The　andesite　lavas　usually　exhibit　conspicuous

autobrecciated　structure，　and　aro　subjected　to　remark－

able　alteration．　Angular　to　subangular　fragments　of

mudstone　are　partly　contained　in　them．　The　andesitic

Iapilli　tuff　is　usually　massive，　and　becomes　slightly

finer－grained　upward．

　　Aragane　Pyroclastic　Member
　　　　This　member　is　made　up　of　dacitic　tuff　and　pum－

ice　tuff．　It　reaches　abuot　110　meters　in　thickness　at　Sh

imokihara，　but　becomes　thinner　horizontally，　interfin

gering　with　the　upper　part　of　the　Fuganji　Mudstone　Me

mber（Figs．2and　4）．

　　　　The　tuff　is　mostly　fine－grained，　hard，　compact

and　well－stratified，　intercalating　occasionally　thin

layers　of　mudstone　and　medium－to　coarse．grained
tuff．　The　pumice　tuff　is　massive，　partly　hard，　com－

pact，　stratified，　and　rarely　greasily　lustrous・　It　has

atendency　to　become　in　some　degree　finer．grained　up－

ward．
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FIG．7．　Geologic　map　of　the　northeastern　part　of　the　Tottori　area．

　　　　　　1－2：Latest　Miocene　to　Pleistocene　volcanic　rocks（1：andesite　and　basalt　lavas，2：

　　　　　　1eft，　hypersthene－augite　dacite　lava，　right，　dacitic　welded　tuff）．3－11：Intrusive

　　　　　　rocks（3：quartz　porphyry，4：rhyolite，5：augite　dacite，6：altered　dacite，7：hyper－

　　　　　　sthene・augite　dacite　and　augite　dacite，8：0rthopyroxene－dacite，9：clinopyroxene

　　　　　　dacite　and　orthopyroxene－clinopyroxene　dacite，10：andesite，11：Fuchimi　Diorite）．

　　　　　　12－28：Tottori　Group〔12－14：Shichiyama　Sandstone　and　Mudstone　Member（12：

　　　　　　dacitic　pyroclastic　rocks，13：mudstone，14：sandstone），15－18：Aragane　Pyroclas－

　　　　　　tic　Member（15：mudstone，16：dacitic　tuff，17：dacitic　pumice　tuff，18：dacitic

　　　　　　lapilli　tuff），19－20：0da　Andesite　Member（19：andesitic　pyroclastic　rocks，20：left，

　　　　　　augite　andesite　lava，　right，　hypersthene－augite　andesite　lava），　21－25：Fuganji

　　　　　　Mudstone　Member（21：andesite　lava，22：dacitic加ff，23：dacitic　lapilli　tuff　and

　　　　　　tuff　breccia，24：sandstone，25：mudstone），26－27：Kawabara　Volcanic　Member
　　　　　　（26：left，　conglomerate　to　pebbly　sandstone，　right，　dacitic　lapilli　tuff　and　tuff

　　　　　　breccia，27：0rthopyroxene－bearing　augite　andesite　lava），28：Koge　Conglomerate

　　　　　　Member〕．29－31：Basement　rocks（29：Kyushozan　Granite，30：Tottori　Granite，31：

　　　　　　Yadagawa　Group）．32：Strike　and　dip　of　bedding　planes．33：Strike　and　dip　of

　　　　　　welding．34：Synclinal　axis．35：Anticlinal　axis．36：Fault．37：Line　of　profile．
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　　　　In　the　following，　the　stratigraphy　of　the　Tottori

Group　distributed　in　the　northeastern　part　of　the　Tot・

tori　area　is　described．

　Yazu　Formation
　　　　This　is　almost　equivalent　to　the　Yazu　Formation

defined　by　UEMuRA　et　al．（1979）．

　Koge　Conglomerate　Member
　　　　This　is　nearly　equal　to　the　Koge　Conglomerate

Member　of　MuRAyAMA　et　al．（1963）．　It　is　narrowly

distributed　along　the　boundary　between　the　Tottori

Group　and　the　basement　rocks　in　the　southwestern　and

northeastern　parts　of　the　investigated　area，　and　abuts

on　or　is　in　fault　contact　with　the　basemellt　rocks．

　　　　This　member　consists　exclusively　of　breccia．　The

thickness　is　about　60　meters（Figs．7and　9）．　The　brec－

cia　is　as　a　whole　massive，　not　stratified　and　i11。sorted，

containingangular　to　subangular　blocks　and　fragments

of　basement　rocks（mostly　granite）ranging　in　size

from　a　few　centimeters　to　2　meters．　The　change　in

lithofacies　is　poor　throughout　the　member．　No　fossils

have　been　obtained．

　Kawabara　Volcanic　Member
　　　　This　corresponds　to　the　Kawabara　Volcanic　Mem－

ber　of　MuRAyAM　A　et　al．（1963）．　It　is　locally　exposed

in　the　southwestern　and　northeastern　parts　of　the

mapped　area．　It　covers　conformably　the　Koge　Con－

glomerate　Member，　but　sometimes　abuts　on　the　base・

mellt　rocks．

　　　　This　member　is　made　up　chiefly　of　lavas　of　or－

thopyroxene－bearing　augite　andesite，　together　with

dacitic　pyroclastic　rocks．　The　estimated　thickness　is

60and　240　meters　at　Momodani　and　Kobanyo，　respec。

tively（Figs．7and　9）．

　　　　The　andesite　lavas　crop　out　near　Momodani，　and

are　probably　correlative　with　the　k　2　unit　of　the　present

member　exposed　on　the　southeast　of　Tottori　City．

They　are　massive　and　compact，　showing　occasionally

flow　structure．　Under　the　microscope，　phenocrysts

are　composed　of　a　small　amount　of　plagioclase，　augite，

orthopyroxene　and　opaque　minerals，　groundmass　being

pilotaxitic．　Chlorite，　saponite　etc。　are　seen　as　altera－

tion　products．

　　　　The　dacitic　pyroclastic　rocks　crop　out　in　the　vi－

cinity　of　Kobanyo，　and　are　represented　by　light　green

lapilli　tuff　and　tuff　breccia．　They　are　generally　mas．

sive，　not　stratified　and　rather　uniform　in　lithology，

containing　lithic　fragments　of　andesite，　rhyolite，　dio－

rite．porphyrite　etc．　Layers　of　conglomerate　to　pebbly

sandstone　are　intercalated　in　the　pyroclastic　rocks．

The　conglomerate　is　massive　and　i11－sorted，　containing

subangular　to　angular　boulders，　cobbles　and　pebbles
（a　few　centimeters　to　2　meters　in　size）mostly　of　gran・

ite　and　subordinately　of　aplite　and　rhyolite．　The　size

and　content　of　clasts　tend　to　decrease　slightly　upward．

　　　　　（）hlamys　sp．　has　been　reported　by　YAMANA

（1977，1979）．

　IWami　FOrmatiOn
　　　　This　comprises　the　Iwami　Formation　of　MATsu．

MoTo（1986）and　the　Shichiyama　Sandstone　and　Mud－
stone　Member　of　ToTToRI　PREFEcTuRE（1966）．　In　the

northeastern　part　of　the　Tottori　area，　this　formation

is　represented　by　four　members　of　the　Fuganji　Mud－

stone，　Oda　Andesite，　Aragane　Pyroclastic　and　Shichi一
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yama　Sandstone　and　Mudstone，　the　Entsuji　Conglom・

erate　and　Sandstone　and　Moroga　Conglomerate　Mem－

bers　being　not　exposed．

　　Fuganji　Mudstonne　Member

　　　　This　is　comparable　with　the　Fuganji　Mudstone

Member，　redefined　by　MATsuMoTo（1986）．　It　is’widely

exposed　in　the　investigated　area，　and　unconformably

covers　the　Kawabara　Volcanic　Member，　or　partially

abuts　on　the　Koge　Conglomerate　Member　as　well　as

on　the　basement　rocks．　A　fault　contact　with　the　base－

ments　is　also　observable．

　　　　This　member　is　made　up　of　stratified，　gray　to

black　mudstone，　accompanied　with　dacitic　pyroclastic

rocks　and　tuffaceous　sandstone．　The　thickness　attains

560meters　at　Uji，　but　decreases　gradually　westward

（Figs．7and　9）．　The　mudstone　is　similar　to　the　type

Hmudstone　typically　exposed　in　the　southeastern　part

of　the　Tottori　area．　The　pyroclastic　rocks　are　repre－

sented　by　tuff，　tuff　breccia，1apilli　tuff　and　pumice

tuff．　The　Iwai　Pyroclastic　Member　of　ToTToRI　PRE．

FEcTuRE（1966）corresponds　to　the　tuff　developed　in

the　lower　part　of　the　author’s　Fuganji　Mudstone　Mem・

ber．

　　　　Some　marine　fossils，　such　as　SoLemyα（．Acharαsc）

cf．　tohunα9αi，　Propeαrrtussiunt　tαteiωai，　Delectopecten

pecゐhαmi　and　echinoids　are　obtained．

　　Oda　Andesite　Member

　　　　This　corre串ponds　nearly　to　the　Oda　Andesite　Mem－

ber　redefined　by　MATsuMoTo（1986）．　It　crops　out　in

the　vicinity　of　Iwatsune，　Sako　and　Oda，　r6sting　con。
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F【G．9．Columnar　sections　of　the　Tottori　Group　in　the　northeastern　part　of　the　Tottori

area．

　　　　　　Sh：Shichiyama　Sandstone　and　Mudstone　Member，　Ar：Aragane　Pyroclastic
　　　　　　Member，　Od：Oda　Andesite　Member，　Fug：Fuganji　Mudstone　Member，　Kaw：

　　　　　　Kawabara　Volcanic　Member，　Kog：Koge　Conglomerate　Member．1－8：Tottori
　　　　　　Group（1：mudstone，2：sandstone，3：conglomerate，4：dacitic　tuff，5：dacitic
　　　　　　pumice　tuff，6：dacitic　lapilli　tuff，7：andesitic　lapilli　tuff　to　tuff　breccia，8：an－

　　　　　　desite　lava）．9－10：Basement　rocks（9：granite，10：rhyolitic　pyroclastic　rocks）．
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formably　on　the　Fuganji　Mudstone　Member．

　　　　This　member　is　composed　of　lavas　of　augite

andesite　and　hypersthene－augite　andesite，　together　with

andesitic　pyroclastic　rocks（Table　4）．　It　has　a　maxi・

mum　thickness　of　400　meters　at　Oda（Figs．7and　9），

but　rapidly　thins　out　in　the　upPer　part　of　the　Fuganji

Mudstone　Member．
　　　　The　lavas　of　augite　andesite　are　dark　to　grayish

green　in　color，　showing　entirely　conspicuous　autobrec－

ciated　structure　and　locally　grading　into　hyaloclastite．

Fragments　of　mudstone　ranging　in　size　from　several

millimeters　to　a　few　centimeters　are　occasionally　in－

cluded．　Microscopically，　phenocrysts　are　composed　of

asmall　amount　of　plagioclase，　augite　and　opaque

minerals，　groundmass　being　hyalopilitic．　Alteration

minerals　are　zeolite，　calcite　and　so　on．　The　interstices

between　broken　pieces　of　the　autobrecciated　lavas　are

filled　with　devitrified　glass　and　a　minor　am6unt　of

fragmental　plagioclase　and　quartz．

　　　　The　lavas　of　hypersthene。augite　andesite　are

dark　green　in　color，　commonly　massive　and　rich　in　phe．

nocrysts．　Autobrecciated　structure　and　columnar
joints　are　partially　observable．　Microscopically，　phe・

nocrysts　are　made　up　of　plagioclase，　augite，　hyper．

sthene　and　opaque　minerals，　glomeroporphyritic　tex．

ture　being　rarely　recognizable．　Groundmass　is　hyalo一

pilitic－pilotaxitic．　Chlorite，　saponite，　calcite　etc．　are

found　as　alteration　products．　The　hypersthene－augite

andesite　apPears　to　pass　laterally　into　the　augite　an－

desite．

　　　　The　andesitic　pyroclastic　rocks　are　represented

by　lapilli　tuff　and　tuff　breccia．　They　are　green　to

grayish　green　in　color，　and　usually　rather　uniform　in

lithology，　though　fine－grained　parts　indicate　occa－

sionally　stratification．　Lithic　fragments　of　andesite

ranging　in　size　from　several　millimeters　to　20　centi・

meters　are　contained　abundantly．　An　indeterminable

broken　piece　of　molluscan　fossil　has　been　obtained

from　the　lapilli　tuff．

　Aragane　Pyroclastic　Member
　　　　This　is　nearly　equivalent　to　the　Aragane　Pyro。

clastic　Member　redefined　by　MATsuMoTo（1986）．　It

is　extensively　distributed　in　the　mapped　area，　inter・

fingering　largely　with　the　upper　part　of　the　Fuganji

Mudstone　Member　and　partly　with　the　Oda　Andesite

and　Shichiyama　Sandstone　and　Mudstone　Members．
In　some　cases，　it　abuts　on　or　is　presumably　in　fault

contact　with　the　basement　rocks．

　　　　This　member　is　made　up　largely　of　dacitic　lapilli

tuff，　pumice　tuff　and　tuff（Table　4），　interbedded　with

tuff　breccia　and　clastic　rocks．　The　thickness　attains

0

x，

5km
A・1，…

BtTm13．14

FIG．10．　Index　map　showing　the　routes　along　which　the　columnar　sections　were　obtained

　　　　　　and　fossil　localities．

　　　　　　A：route　number　of　columnar　section，　B：fossil　Iocalities．
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about　1200　meters　in　the　central　to　western　part　of　the

distributed　area，　but　decreases　eastward（Figs．7and9）．

　　　　The　lapilli　tuff　is　mainly　exposed　in　the　western

part　of　the　investigated　area．　It　is　massive　and　gray－

ish　green　to　green　in　color，　showing　stratification　in

the　lower　part．　Fragments　of　andesite，　rhyolite，　dio－

rite－porphyrite，　granite，　chert，　mudstone　etc．，　ranging

in　size　from　l　to　5　centimeters（rarely　about　3　meters），

are　contained．　Pumices，1centimeter　or　less　in　size

and　light　green・to　green　in　color，　are　also　relatively

abundantly　included．　The　Iapilli　tuff　tends　to　inter－

calate　layers　of　tuff　breccia　in　the　northwestern　part

of　its　distributed　area．　It　passes　rapidly　into　the　pum．

ice　tuff　and　tuff　at　Kurami　and　in　the　northeast　of

Momodani．
　　　　The　pumice　tuff　is　exposed　in　the　central　to　east．

ern　part　of　the　investigated　area．　It　is　massive，　partly

stratified，　light　green　to　green　in　color，　and　rarely

greasily　lustrous．　Besides　a　large　quantity　of　irregu－

larly　shaped　pumices，　ranging　in　size　from　severaI

millimeters　to　2　centimeters，　a　small　amount　of　lithic

fragments　of　l　or　2　centimeters（rarely　about　60　centi－

meters）are　included．　Fragments　of　andes量te，　rhyolite，

diorite－porphyrite，　granite，　felsic　pyroclastic　rocks

and　mudstone　are　quite　common．　The　size　of　pumices

and　lithic　fragments　tends　to　decrease　slightly　south－

ward．

　　　　　The　tuff　is　mainly　exposed　in　the　eastern　part　of

the　investigated　area．　It　is　fine・to　medium－grained，

well－stratified，　grayish　white　in　color，　and　contains

occasiona11y　accretionary　lapilli．　The　vertical　change

in　lithology　is　poor．　Fossils　have　not　yet　been　found．

　　Shichiyama　Sandstone　and　Mudstone　Member
　　　　　This　corresponds　roughly　to　the　Shichiyama　Sand－

stone　and　Mudstone　Member　of　ToTToRI　PREFEcTuRE
（1966）．It　is　exposed　in　the　northern　part　of　the　map－

ped　area，　interfingering　with　a　part　of　the　Aragane

Pyroclastic　and　Fuganji　Mudstone　Members．　In　most

cases，　however，　it　is　in　fault　contact　with　the　Ara－

gane・
　　　　　The　present　member　consists　mainly　of　sand－

stone，　with　interbedded　Iayers　of　mudstone　and　dacitic

pyroclastic　rocks．　It　iS　about　340　meters　in　maximum

thickness　at　the　Shichiyama　Pass，　but　slightly　thins

eastward（Figs．7and　9）．

　　　　　The　sandstone　is　fine－to　medium－grained，　usμally

stratified　and　yellowish　brown　in　color，　intercalating

dacitic　pyroclastic　rocks　in　the　lower　part．　The　inter－

bedded　mudstone　is　stratified，　partly　parallel－1aminat－

ed　and　gray　to　black　in　color，　ranging　in　individual

thickness　from　several　centimeters　to　several　meters．

It　intercalates　thin　layers　of　dacitic　tuff．　Indetermi．

nable　broken　pieces　of　echinoids　were　collected　from

the　mudstone．

C．1；TTRuSIVE　RocKs

　　　　The　rocks　intruding　into　the　Tottori　Group　are

roughly　classified　into　the　Fuchimi　Diorite，　dolerite，

andesite，　dacite　and　rhyolite（Figs．2，7and　11）．

　Fuchimi　Diorite（ToTToRI　PREFECTURE，1966）

　　　　The　Fuchimi　Diorite　occurs　as　stocks　and　dykes．

It　intrudes　into　the　Kawabara　Volcanic，　Moroga　Con－

glomerate，　Fuganji　Mudstone　and　Aragane　Pyroclastic

Members．　It　is　represented　mainly　by　hypersthen6－au－

giteporphyrite　to　diorite－porphyrite　andaugite－biotite－

hornblende　quartz－diorite－porphyrite，　the　Iatter　of

which　locally　grades　into　augite。hornblende　quartz－

diorite，　biotite－augite－hornblende　quartz－diorite，　horn－

blende－augite　quartz－diorite　and　hornblende。augite

quartz－diorite－porphyrite（MATsuMoTo，1986）．

　　Dolerite

　　　　Dolerite　occurs　as　sheet，　intruding　into　the　Fu－

ganji　Mudstone　Member．　Microscopically，　coarse－
grained　crystals　of　plagioclase　and　pyroxene　are　ob。

served　in　doleritic　or　intergranular　groundmass．

　　Andesite

　　　　Andesite　occurs　in　places　as　small－scale　dykes

and　sheets．　Main　rock－facies　are　hypersthene－augite

andesite，　augite　andesite　and　aphyric　andesite．

　　Dacite

　　　　Stocks　and　dykes　of　dacite　are　found　here　and

there．　Most　of　them　had　formerly　been　included　in

the　Fuchimi　Diorite．

　　　　The　rock．bodies　exposed　near　Yuyama－Taikoga－

naru－Momodani－Yadani　consist　of　light　green　clino－

pyroxene　dacite，　with　subordinate　orthopyroxene－

clinopyroxene　dacite．　Microscopically，　phenocrysts

are　composed　of　plagioclase，　quartz，　orthopyroxene，

clinopyroxene　and　opaque　minerals．　They　are　partly

grouped　together　to　form　glomeroporphyritic　aggre－

gates，　and　are　embedded　usually　in　a　cryptocrystalline

groundmass（rarely　in　a　fine－textured　one　with　flow

structure）．　Chlorite，　saponite，　calcite　etc．　are　seen　as

alteration　products，　The　surrounding　rocks　are　af－

fected　by　weak　contact　metamorphism．
　　　　The　rock　body　found　in　the　vicinity　of　Noda　con－

sists　predominantly　of　highly　altered　light　green　por－

phyritic　orthopyroxene－augite　dacite．　Microscopically，

phenocrysts　of　plagioclase，　orthopyroxene，　augite

and　opaque　minerals　are　observed．　Common　altera－

tion　minerals　are　tridy卑ite，　zeolite，　epidote，　calcite

etc．．

　　　　The　masses　cropping　out　to　the　east　of　Yuyama

and　in　the　vicinity　of　Iwatsune　are　round　to　somewhat

FIG．11．　Geologic　map　of　the　eastern　part　of　Tottori　Prefecture（compiled　from　Figs．2
　　　　　　　and　7）．

　　　　　　　1：Latest　Miocene　to　Pleistocene　volcanic　rocks，2－6：Intrusive　rocks（2：rhyolite，

　　　　　　　3：dacite，4：andesite，5：dolerite，6：Fuchimi　Diorite）．7－14：Tottori　Group（7：

　　　　　　　Shichiyama　Sandstone　and　Mudstone　Member，8：Aragane　Pyroclastic　MembGr，

　　　　　　　9：0da　Andesite　Member，10：Fuganji　Mudstone　Member，11：Moroga　Conglom－

　　　　　　　erate　Member，12：Entsuji　Conglomerate　and　Sandstone　Member，13：Kawabara
　　　　　　　Volcanic　Member，14：Koge　Conglomerate　Member），15－21：Basement　rocks（15：

　　　　　　　Kyushozan　Granite，16：Tottori　Granite，17：Hanabara　Complex，18：Yadagawa

　　　　　　　Group，19：Tsunotani　Formation，20：ultramafic　to　mafic　rocks，21：Shitani
　　　　　　　Formation）．22：Fold　axis，23：Fault．
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elongated　in　shape　with　a　length　of　about　1．5to　2　kilo・

meters．　They　are　composed　mainly　of　Iight　green　to

green　porphyritic　hypersthene－augite　dacite　which　lo－

cally　grades　into　augite　dacite．　Microscopically，　phe・

nocrysts　and　microphenocrysts　of　plagioclase，　quartz，

augite，　hypersthene　and　opaque　minerals　are　common－

1y　present　in　a　microcrystalline　groundmass．　Zeolite，

saponite，　epidote，　calcite　etc．are　found　as　alteration

products．　The　country　rocks　are　affected　by　weak

contact　metamorphism．
　　　　The　masses　oxposed　to　the　south　of　Aragane　and

Oda　are　composed　mainly　of　highly　altered　light　green

porphyritic　dacite．　Microscopically，　phenocrysts　of

Plagioclase，　alkali　feldspar，　clinopyroxene？　and　o－

paque　minerals　are　embedded　usually　in　a　fine・textured

groundmass　with　flow　structure（rarely　in　a　crypto・

crystalline　one）．　Secondary　minerals　are　sericite，　sap－

onite，　calcite　and　so　on．　The　country　rocks　show　weak

signs　of　contact　metamorphism．

　　　　The　roek　body　found　to　the　west　of　Ikedani　is

composed　of　augite　dacite．　Microscopically，　plagio－

clase，　quartz，　augite　and　opaque　minerals　are　present

as　phenocrysts．　Groundmass　is　vitreous，　with　perlitic

cracks．　　Zeolite，　saponite　etc．　are　seen　as　secondary

minerals．　Contact　metamorphic　effect　is　partly　ob．

served　on　surrounding　rocks．

　Rhyolite
　　　　The　rhyolite，　occurring，as　stocks　or　dykes，　is

roughly　divided　into　the　following　two　rock　types．

　　　　The　rock　bodies　found　scatteringly　in　the　north。

eastern　part　of　the　investigated　area　intrude　into　the

Fuganji　Mudstone，　Oda　Andesite　and　Aragane　Pyro－

clastic　Members．　Generally，　the　rocks　are　subjected　to

conspicuous　alteration．　Flow　structure　is　partly　ob－

served，　and　spherulites　are　included．　Microscopically，

Plagioclase，　quartz，　alkali　feldspar，　biotite　（pseudo－

morph）and　opaque　minerals　are　present　as　pheno－

crysts．　Groundmass　is　cryptocrystalline　or　microfelsit－

ic．　Alteration　minerals　are　sericite，　saponite　etc．．

　　　　The　rock　bodies　exposed　in　the　vicinity　of　Muko－

yama，　Iwatsune　and　Kurami　consist　wholly　of　gray

to　grayish　white　quartz　po叩hyry．　Microscopically，

phenocrysts　are　made　up　of　plagioclase，　quartz，　alkali

feldspar，　biotite（pseudomorph）and　opaque　minerals．

Groundmass　is　cryptocrystalline　or　microfelsitic．
Sericite，　saponite，　epidote　etc．　are　observcd　as　alter－

ation　products．　The　country　rocks　are　affected　by

weak　contact　metamorphism．

・yncllna1・…

・州・u・・1・…s

・・u1・

FIG．12．　Structural　outline　of　the　eastern　part　of　Tottori　Prefecture．
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D．LATEsT　MlocENE　TO　PLEISTOCENE　VOLCANIC　ROCKS

　　　　The　Latest　Miocene　to　Pleistocene　volcanic　rocks

（MATsuMOTO，1986）are　widely　distributed　in　the　cen－

tral　to　eastern　part　of　the　investigated　area，　and　are

also　found　scatteringly　in　the　northern　part（Fig．11）．

They　unconformably　cover　the　Tottori　Group，　and　are

composed　of　lavas　of　basalt，　andesite　and　dacite　as

well　as　andesitic　and　dacitic　pyroclastic　rocks．　The

thickness　exceeds　150　meters．　As　already　described　by

ToTToRI　PREFEcTuRE（1966），　lavas　of　olivine　basalt，

augite－01ivine　basalt，　Qlivine　andesite，　hypersthene－

augite　andesite　and　hornblende　andesite　and　also　ande。

sitic　pyroclastics　are　recognizable　as　basaltic　to　ande－

sitic　rocks．　In　addition，　dacitic　rocks　such　as　lavas　of

hypersthene－augite　dacite　and　dacitic　welded　tuff　are

distributed　in　the　vicinity　of　Mt．　Shichi　and　to　the

north　of　Kurami．

　　　　The　hypersthene。augite　dacite　is　light　brown　in

color，　showing　flow　structure．　It　intrudes　locally　into

the　Shichiyama　Sandstone　and　Mudstone　Member　in
the　vicinity　of　the　Shichiyama　Pass．　Microscopically，

phenocrysts　of　plagioclase，　augite，　hypersthene　and

opaque　minerals　are　embedded　in　a　cryptocrystalline

groundmass．
　　　　The　dacitic　welded　tuff　is　fine－grained，　hard，com－

pact　and　dark　brown　in　color．　It　is　densely　welded．

Microscopically，　fragments　of　crystals　of　plagioclase，

quartz，　augite，　hypersthene　and　opaque　minerals，　as

well　as　lithic　fragments　of　andesite，　dacite，　felsic　tuff，

granitic　rocks　etc．　are　embedded　in　a　eutaxitic，　glassy

　　　　　　　
matr1X．

W．GEoLoGlc　STRucTuRE

　　　　The　features　of　faults　and　folds　found　in　the

Tottori　Group　and　its　basement　rocks　are　as　follows

（Figs．2，7，11　and　12）．

　Basement　rocks

　Faults
　　　　Three　faults　of　N－S，　NW－SE　and　N－S　to　NW－SE

trends　are　presumable　in　the　southern　part　of　the　map－

ped　area（Figs．2and　11）．　Structurally，　it　is　consider－

ed　that　the　eastern　to　northeastern　blocks　of　these

faults　are　upheaved　against　the　western　to　southwest－

ern　ones．　There　are　observed　two　low－angle　faults　of

NW－SEtrend　to　the　south　ofOchiiwa．　The　block　bound－

ed　on　its　both　sides　by　these　low。angle　faults　is　rela－

tively　upheaved　against　the　adjacent　blocks．　Some　of

the　faults　have　horizontal　slip　component　in　greater

or　less　degree．

　　Tottori　Group

　　Faults

　　　　The　faults　of　NE－SW，　NW－SE，　NNW－SSE，　E－W

to　ENE－WSW，　and　N－S　to　NNE－SSW　trends　are　pre－

sumed　at　many　places．　Judging　from　structural　and

stratigraphical　evidences，　it　is　inferred　that　the　south－

eastern　blocks　of　NE－SW　faults，　the　southwestern

blocks　of　NW－SE　faults　and　the　southern　blocks　of　E－W

to　ENE－WSW　faults　are　upheaved　against　the　opposite

blocks，　though　there　are　a　few　exceptions．　These　faults

tend　to　form　step　faults．　In　the　case　of　NNW－SSE

and　N－S　to　NNE－SSW　faults，　the　eastern　or　western

blocks　are　upheaved　against　the　opPosite　ones．　Several

faults　of　NW・SE　trend　cut　the　faults　of　ENE－WSW

and　NE－SW　trends　and　the　fold　axes　striking　NE－SW．

There　is　also　a　fault　of　N－S　to　NNE－SSW　direction

cutting　a　fold　axis　of　NE－SW　one．　Some　of．the　faults

have　horizontal　slip　component　more　or　less．

　　Folds

　　synclines

　　　　The　synclines　with　axes　running　in　NNE－SSW，

NW－SE，　NE－SW，　NE－SW　to　ENE－WSW　and　E－W　to

NE－SW　trends　are　present　at　some　places．　The　axis　of

syncline　located　to　the　east　of　Koeji　runs　in　NNE－SSW

trend，　and　plunges　gently　NNE　in　the　south　and　SSW

in　the　north．　The　axes　of　synclines　running　in　NW－SE

trend　plunge　NW，　and　those　running　in　NE－SW，　NE－SW

to　ENE－WSW　and　E－W　to　NE－SW　trends　plunge　NE
to　ENE　at　a　low　angle．　Thes6　axes　extend　only　for　a

distance　of　2　to　4　kilometers．　The　intensity　of　folds

is　usually　very　gentle．

　　anticlines

　　　　There　are　anticlines　with　axes　running　in　NNE－

SSW　and　NW－SE　trends　at　some　places．　The　anticlinal

axis　at　Tochimoto　plunges　gently　NNE．　These　anticli－

nal　axes　continue　only　for　a　distance　of　l　to　4　kilo・

meters．　In　genera1，　strata　on　both　wings　dip　with　a

low　angle．

V．FOSSILS

　　　　The　Yazu　Formation　of　the　Tottori　Group　scarce－

1y　yields　fossils．　On　the　contrary，　abundant　animal

as　well　as　plant　fossils　have　been　reported　from　the

Iwami　Formation．
　　　　YAMANA（1977，1979）has　reported（］hlzmys　sp．

from　a　block　of　tuff　derived　from　the　Kawabara　Vo1－

canic　Member．　The　block　is，　however，　considered　to

be　derived　in　reality　from　the　Moroga　Conglomerate

Member．
　　　　The　Moroga　Conglomerate　Member　yields　mol－

1uscan　fossils　such　as　Vicaryα　and　Geloinα，　which　indi－

cate　mostly　brackish，　mangrove　swampy　environment

of　subtropical　to　tropical　water（YABE　and　HATAI，

1938；NIsHlwAKI　and　IMAMuRA，1956；WADATsuMI
and　MATsuMoTo，1958；IMAMuRAθ亡α乙，1962；ToT－
ToRI　PREFEcTuRE，1966；OzAKI　and　YAMANA，1972；
SAwAI　et　al．，1973；YAMANA，1962，1977，1979；UE・
MuRA　etαZ．，1979；see　Table　5）．

　　　　Relatively　wel1－preserved　plant　fossils　are　con－

tained　in　th6　lowermost　part　of　the　Fuganji　Mudstone

Member（Table　6）．　This　fossil　flora　including　Liqui－

dαmbαr，　Cinnamomunz，（”astαneα　etc．　closely　resernbles

the　Daijima－type　flora（YAMANA，1968；Hojo，1973）．

　　　　Abundant　marine　fossils　have　been　reported　from

the　main　part　of　the　Fuganli　Mudstone　Member　by
TAI（1959），　ToTToRI　PREFEcTuRE（1966），　SAwAIθεα1．

（1973），YAMANA（1962，1972，1977，1979），　UEMuRA
θ亡αZ．（1979）and　DEwAKI（1984）．　TAI（1959）has

pointed　out　that　two　faunules　of　smaller　foraminifers，

namely，　Martinottie〃α一Sigmoilinα一Lαgenono（10sαr彪

fahnule　below　and　Cycldrnminαfaunule　above　are　rec－

ognized　in　the　Fuganji　Member．　He　has　mentioned

that　the　ハ4ar‘inottiellz－Sigmoilinα一Lα8・enonodesαriz

faunule　corresponds　to　the　upPer　part　of　Lαgenonodo－

sαria　scα1αriS。σひigerinαcrassicos施ta　zone　and　the

Cyclamrninα　faunule　to　the　Iower　part　of（）ptclαmminα

orbiculαriS＿ハ4αrtinottiella　corrzmuniS　zone　（Table　7）．
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TABLE　5．　LlsT　oF　MoLLuscAN　FosslLs　FRoM　THE
　　　　　　　MoRoGA　CoNGLoMERATE　MEMBER（AFTER
　　　　　　　NrsHiwAKr　AND　IMAMuRA，　1956；WADATsuMI
　　　　　　　AND　MATsuMoTo，1958；IMAMuRA　et　al。，1962；

　　　　　　　ToTToRI　PREFEcTuRE，　1966；OzAKI　AND
　　　　　　　YAMANA，1972；YAMANA，1962，1977，1979）．

TABLE　6．　LisT　oF　PLANT　FosslLs　FRoM　THE　FuGANJI
　　　　　　　MuDsToNE　MEMBER（AFTER　ToTToRI　PRE．
　　　　　　　FEcTuRE，1966；YAMANA，1968；HoJo，1973）．

∠4ηαと12　ra　（Ha　tαia　reα）　claitokucloensis　Makiyama

Stγ・iaPeα　uetsuk表ensis　（Hatai　et　Nishiyama）

吻協翼8sp・

OhZaηys　nisαtaiensis　Otuka

O．　notoensis　（Yokoyama）

0．sp．

Pa　tinoρee　ten　cf．　kimu　r一コi　（Yokoyama）

P．　cf．　kagωvnianu8　nimaensis　Masuda

P．cf．ηα匙α誕徽f　l星hsしda

Aequipecten　YanagaωaensiS（N。mura　et　Zinb。）

Mzuhopecten　sp・

伽㍑伽o・ten　cf．　iWasakiensis（NOmura）

Orassostrea　sp．

Oonchoce　Ze　sp．

Ctena　sp・

Ce乙oina　sp．

Dosiniα　nom㍑γui　Otuka

Tcrpes（5かα亡o疹α）si・vat・riensis　Otuka

CgeZina　sp．

Ou　Z　ter乙乙iX．br　f名躍ηoθη8彦｛｝Yokoyama

Paitop）e　sp・

Pho　

Z・αdomya　cf．　tumlnagαi 　Tan

Tttrb　o　c　f．　o昌αwαi　Ot　Uka

Tur・ri　t（2　Z乙α　sp．

Ce　r■i　thi（leo　so．
　　　　　　　　　　　‘

BatiZZarUla　（TateiWaia）　三ノoノηanaiuli　凹akiyalna

レfoαηノα　ea　Z乙08α　」’aponi　eα　Yabe　et　Hatai

vioaq／eZ乙a　i6hiiana　（yokoyama）
　　　　　　　　　　　　　の

ZヲZttし協7　SD。
　　　　　　　　　　し

Na　tiea　sp．

Chico・re・us　ti．qanouranus（Nomura）

Riu≦7uhdrd乙1・ia　sp．

pinus　sp．

GZyp　tos　tpobus　euroρae　us　（Brorlgniart）

Me　tαseqoroia　o・・identαZis（Newberry）

SaZix　sp．

0・叩伽乞αnazananni（Nath。rst）

CarZla　sp・

JugZαns　japonieαTanai

J．sp・

Pterocaryαasymme　tposa　Komo

AZnus　sp。

Be・tu・Zαcf・niρρoniea　Tanai

Oαμη㍑8MiooenioαTanai

O．　cf．　s　t2nophY乙乙α　Nathorst

C．　s威）eOTとlatα Nathorst

O．sp．

Oas　t（ma（2α　unge　ri　Heer

Corerous　s脅nomioeenieL〃ηHu　et　Chaney

Q．sp．

こノZmus　ρPo亡oゴαρoηゼloα　Tanai　et　Onoe

Zθ乙kovα　ungeni　（Ettingshausen）

cinnarnomum　Zan　ee　O乙α　tzaη　（Unger）

Linde　Ma　sp．

〃αohi乙us　ugoanα　Huzioka

NeoZitseα　sp。

Hy．　drang．（？α 　sp．

Li（7uidCtMbαP　Mioeen乞oa　Hu　et　Chaney

En　tαdαcf．　miofo　pmo　psOna　Tanai

　　　　　　　　　　　　　　　　　ロ

Wis　tal’》ta　sp．

　　　　　　　　　　　　　　　　　　　　　　　　　　　

Aeer　protoJ’aρontoum　「11anaユ　et　Onoe

TiZia　sp．

AZangizvn　aequaZifヒ）乙izaη　（GOeppert）
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TABLE　7．　LlsT　oF　FoRAMINIFERs　FRoM　THE　FuGANJr
　　　　　　　MuDsToNE　MEMBER（AFTER　TAI，1959）．

乙8一ひo　Z：　乙α≦7enonodosania　scaZaris－Vviger．tna　eMS8云costαta　Zone，

σo－Mc　Z：　Cy　oZcvnmina　orl）iou　Zaris－Marti”o診亡ieZZa　comomunis　Zone，

M　3－F：　跳たzrtinottieZZa－SigηoiZina－Dagenonodosar．ia　Faunule，　　（フーF：

CycZanonina　Faunule・

Tm　6，　Tm　10）

　　Chief　elements：Proρeαmussium　sp．（n．　sp．），DeLecto－

pecten　pechhαmi，　Linthiα　sp．

　　Accessory　elements：Solenりra（．Achαrαx）cf．　tohu－

　　　　　　　nagαi，　Proρeαmussium施teiωai，加cinOMa

　　　　　　　sp．，　etc．

　　　　The　present　assemblage　is　also　obtained　from

black　mudstone．　Fossils　are　usually　found　sporadically，

but　valves　of　1）electopecten　occur　sometimes　in　layer．

They　are　mostly　disarticulated，　but　not　damaged．

The　mode　of　occurrence　and　the　state　of　preservation

indicate　autochthonous　to　para－autochthonous　origin．

　　　　It　is　considered　that　the／lcestαand　PrρpθαカTus－

sium－1）eleetopecten　assemblages　inhabited　the　lower

part　of　outer　sublittoral　zone　to　bathyal　zone　with

muddy　bottom．　Therefore，　the　middle　to　upper　part

of　the　Fuganli　Mudstone　Member　might　have　been
deposited　under　relatively　deep　sea　condition．

　　　　Judging　from　both　the　litho．　and　bio．facies，　the

sedimentary　environments　of　the　Iwami　Formation
of　the　Tottori　Group　may　be　briefly　summed　up　as
follows（see　also　Chapter　VI）．　The　lowermost　part　of

the　Entsuji　Conglomerate　and　Sandstone　and　Fuganji

Mudstone　Members　is　considered　to　have　accumulated

under　fresh。water　condition（MATsuMoTo，1986）．

Subsequently　the　regional　transgression　took　place，

and　the　Moroga　Conglomerate　Member　as　well　as　the

upper　part　of　the　Entsuji　Conglomerate　and　Sandstone

Member　were　deposited　under　brackish　to　shallow　sea

environment．　The　sea　became　deeper，　and　the　middle

to　upper　part　of　the　Fuganli　Mudstone　Member　includ－

ing　the　Aces施　and 　Propeαmussium－Delectopecten，

assemblages　was　deposited　at　the　time　of　maximum

transgression　of　Middle　Miocene　age．

VI．　CoNSIDERATIONS　ON　THE　GEoLoGlc　Hls’roRy

The　former　zone　defines　the　middle　to　upper　Miyoshian

stage，　while　the　latter　the　Iwami－Otan　stage．　YAMA・

NA（1977）has　stated　that　the　molluscan　fossils　from

the　Fuganji　Member　are　characterized　by　acestid　to－

gether　with　the　constituents　of　the　Higashibessho　fauna

of　KAsENo（1964）．

　　　　Marine　macrofossils　collected　by　the　author　from

the　Fuganli　Mudstone　Member　are　listed　in　Table　8．

Two　molluscan　assemblages，　i．e．，　Acestαassemblage

and　Propeαmussium．ヱ）electoρecten　assemblage　are

recognized　in　the　middle　to　upper　part　of　the　Fuganji

Member．　The　horizon　of　the　Acestαassemblage　is

slightly　lower　than　that　of　the　Pr（）peαmαssiuM．Dele－

ctopecten　assemblage．

　Aces施assemblage（Loc．　Tm　8）
　　Chief　elements：∠4cθs‘α　（Acestα）8・oliαth，　Acestα

　　　　　　　（Acestα）cf．8・olizth

　　Accessory　elements：Gloripαllium　iZurensiS，　Aces施
　　　　　　　（Plicαcestα）ωαtαnabei，　Limαtula（Li〃zatula）

　　　　　　　cf．　ひlad「iひostoゐensi3，　etc．

　　　　The　present　assemblage　occurs　in　black　mudstone．

Shell　remains　are　crowded　and　the　great　majority　of

them　are　disarticulated．　They　are，　however，　hardly

broken．　Judging　from　the　mode　of　occurrence　and　the

state　of　preservation，　this　assemblage　is　considered

to　be　para－autochthonous．

　　Proρeαmussium一ヱ）electopecten　assemblage　（Loc．

A．CoRRELATIoN

　　　　The　correlation　among　the　Miocene　series　of

various　areas　in　Japan　is　summarized　in　Table　9．　For

this　purpose，　fossil　evidences　and　stratigraphic　records

such　as　sequence　of　strata　and　lithofacies，　together

with　the　volcanism，　are　taken　into　consideration．　Some

remarks　are　given　below．

　　　　The　Yazu　Formation　is　characterized　by　a　domi－

nance　of　remarkably　altered　volcanic　rocks　of　andesite

to　dacite　origin．　It　is　correlated　with　the　Hata　Forma－

tion　in　the　San－in　Province　based　on　the　stratigraphic

position　and　lithologic　characters．　As　the　volcanic

rocks　are　predominant　in　the　Yazu　Formation　and　its

equivalents，　it　is　impossible　to　conclude　the　precise

geological　age．　However，　the　radiometric　age　deter－

mination　by　fission　track　and　K－Ar　methods　for　the

volcanic　rocks　from　various　areas　reveals　that　the

lower　part　was　formed　at　about　20．9－23．7　Ma　and　the

upper　part　at　about　15．2－16．4　Ma（SHIBATA，1973；

MATsuDA，1979；SuzuKI，1980；TsucHI　and　IGCP－114

NATIoNAL　WoRKING　GRoupoF　JApAN，1981；TsucHI
ε‘α乙，1981；GANzAwA，1983；KANo　and　YosHIDA，
1984；WADATsuM【，1984　and　others）．

　　　　The　Iwami　Formation　is　composed　of　a　thick

series　of　clastic　sediments　and　volcanic　rocks，　and　is

characterized　by　the　occurrence　of　abundant　animaI

fossils．　It　is　correlated　with　the　Kawai－Kuri－Omori－

Fujina　Formation　in　the　San・in　Province　on　the　basis
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of　stratigraphic　position　and　lithofacies　as　well　as　of

fossil　evidences．　As　the　Moroga　Conglomerate　Mem－

ber　is　composed　mainly　of　medium－to　coarse－grained

clastic　sediments　and　yields　important　molluscan　fos－

sils　such　as　Vicarya　and　Geloinα（YABE　and　HATAI，

1938；SAwAI　etα乙，1973；YAMANA，1977　and　others），

it　is　roughly　correlated　with　the　Kawai　Formation．

Generally，　the　VicαrNα一Geloinα．Telesc《⊇pium　assem．

blage　characterizing　the　Kadonosawa　and　Kurosedani

faunas　occurs　in　the　horizon　of　MiogNPsinαand（）per－

culina（TsucHI，1981，1983）．　According　to　the　bio・

stratigraphic　examination　of　planktonic　foraminifers

coexisting　with　Iarger　foraminifers，　the　MiogNpsimα．

Oρerculinα　horizon　corresponds　commonly　to　the　N．8

0f　BLow　（1969）and　rarely　to　the　base　of　the　N．9

（IBARAKI，1981）．　The　Fuganji　Mudstone　Member　con－

sists　of　a　thick　series　of　mudstone　with　intercalated

felsic　pyroclastic　rocks，　and　yields　abundant　molluscan

fossils　of　deep　sea　type　such　as　Ac加rax，ノlcesta，

Propeamussium　and　Delect叩ecten（SAWAIε‘al．，1973；

YAMANA，1977；MATsuMoTo，1986　and　others）．　Fur－

thermore，　according　to　the　study　of　benthonic　for・

aminifers　by　TAI（1959），　the　Foram．　Sharp　Line（TAI，

1963），which　corresponds　nearly　to　the　boundary　be．

tween　Blow’s　N．9　and　N．10（TAI　and　KATo，1979；MAI．

YA　and　INouE，1981；TAI，1982），　is　drawn　in　this　mem・

ber．　From　the　evidence　of　fossils，　the　Fuganji　Mem－

ber　is　almost　correlative　with　the　Kuri　Formation．

The　Oda　Andesite　and　Aragane　Pyroclastic　Members
are　characterized　by　the　development　of　volcanic　rocks，

and　are　probably　correlated　with　the　Omori　Forma．

tion，　judging　from　the　stratigraphic　positionand　litho－

facies．　The　molluscan　assemblage　closely　related　to

the　Kadonosawa　fauna　has　been　obtained　from　the

upper　part　of　the　Omori　Formation（OKAMoTo　and

IMAMuRA，1971；OGAsAwARA　and　NoMuRA，1980）．
The　Shichiyama　Sandstone　and　Mudstone　Member　con・

sists　mainly　of　clastic　rocks　with　accompanied　pyro－

clastics．　It　is　presumably　compared　with　the　Fulina，

Furue　and　Tsuma　Formations，　all　in　the　San－in　Prov．

ince，　though　lacking　in　available　fossils．　From　the

Fujina　and　Tsuma　Formations，　the　constituents　of　the

Shiobara　and　Yama　faunas　have　been　obtained（SuE．

111Ro，1979；OGAsAwARA　and　NoMuRA，1980；OKA．
MoTo，1981a，　b；OKuBo，1981）．　Moreover，　the　foramin．

ifers　from　the　Fujina，　Furue　and　Tsuma　Formations

show　Middle　Miocene　in　age（TAI　and　KATo，1980；

NOMURA，1984）．

B．VOLCANISM

　　　　With　regard　to　the　volcanic　activity　during　the

deposition　of　the　Tottori　Group，　two　stages　of　Yazu

and　Iwami　are　distinguishable　on　the　basis　of　the　strati－

graphic　position　and　lithology　of　volcanic　rocks，　to－

gether　with　the　scale　of　volcanism．　The　characteristics

of　the　volcanic　activity　in　each　stage　are　summarized

as　follows．

　Yazu　stage
　　　　The　volcanic　activity　of　the　Yazu　stage　is　rep－

resented　by　the　Kawabara　Volcanic　Member．　Howev－

er，　the　pioneering　volcanism　might　have　taken　place

during　the　deposition　of　the　Koge　Conglomerate　Mem－

ber，　because　pebbles　and　cobbles　of　andesite　similar

in　lithology　to　lavas（pyroxene　andesite）of　the　Kawa一

bara　Volcanic　Member　are　contained　in　the　upper　part

of　the　Koge．　The　Kawabara　Member　is　characterized

by　a　thick　series　of　andesite　lavas　and　andesitic　to

dacitic　pyroclastic　rocks．　From　the　stratigraphic　suc－

cession，　it　is　considered　that　relatively　quiet　outpour－

ings　of　lavas　and　violent　explosions　of　pyroclastic

fragments　were　alternated　with　each　other．　Further－

more，　the　thick　accumulations　of　lavas　and　pyroclastics

near　the　center　of　distributional　area　suggests　that　　・

these　extrusive　rocks　might　have　mostly　been　elected

and　deposited　in　situ　by　central　eruption．

　　　　Because　the　andesitic　lapilli　tuff　and　tuff　breccia

of　the　k　l　and　k3　units　of　the　Kawabara　Volcanic　Mem－

ber　commonly　exhibit　stratification，　they　were　pre－

sumably　deposited　under　aquatic　environment．　After－

wards，　the　sedimentary　basin　was　gradually　filled　up，

and　tho　welded　tuff　of　k，－1　accumulated　on　dry　land

in　the　southern　to　southeastern　part　of　the　area．　The

volcanic　conglomerate　of　k6　unit　is　restricted　in　distri。

bution　within　the　central　to　northern　part（Fig．6）．

Moreover，　cobbles　of　andesite　and　welded　tuff　partly

derived　from　the　underlying　units（k4－It　k5）are　in。

cluded　in　the　conglomerate．　The　k8　unit　is　character－

ized　by　welded　tuff（k8＿2）in　the　southern　to　south－

eastern　part　and　by　pumice　tuff　showing　partly　strati－

fication（k8＿乳）in　the　central　to　northwestern　part．

So　far　as　the　k4，k6　and　k8　units　are　concerned，　there

is　a　tendendy　that　these　units　accumulated　under

aquatic　environment　in　the　central　to　northwestern

part　and　on　dry　land　in　the　southern　part　（Fig．16）．

On　the　other　hand，　it　is　generally　difficult　to　find　out

such　tendency　with　regard　to　the　lava　flows　of　k2，

k5　and　k7．　The　andesite　Iavas　of　kg＿1　partly　indicate

autobrecciated　structure．　Locally，　columnar　joints

are　also　observable．　Thin　layers　of　dacitic　lapilli　tuff

and　tuffaceous　sandstone　are　intercalated，　and　the

lapilli　tuff　changes　laterally　into　welded　tuff．　These

features　may　indicate　that　the　kg　unit　was　depositcd

mainly　on　land，　and　partly　under　aquatic　environment．

　　Iwami　stage

　　　　The　volcanic　activity　of　tho　Iwami　stage　is　rep．

resented　by　the　Oda　Andesite　and　Aragane　Pyroclastic

Members．　The　former　is　characterized　by　andesitic

lavas　and　pyroclastics，　while　the　latter　by　a　dominance

of　dacitic　pyroclastic　rocks．　Judging　from　the　litho1－

ogy　of　these　eruptive　rocks，　it　is　considered　that　rel－

atively　quiet　outpourings　of　lava　flows　and　explosive

extrusions　of　a　large　amount　of　fragmental　volcanic

materials　took　place　during　the　Iwami　time．

　　　　The　Aragane　Pyroclastic　Membcr　is　composed
mainly　of　lapilli　tuff，　pumico　tuff　and　tuff．　The　lapilli

tuff　is　mostly　exposed　in　the　western　part　of　the　dis．

tributed　area，　where　it　attains　a　maximum　thickness．

The　lapilli　tuff　intercalates　thin　layers　of　tuff　breccia

in　the　northwestern　part．　On　the　other　hand，　it

cllanges　rapidly　into　pumice　tuff　and　tuff　toward　the

east　and　the　south，　where　such　coarse．grained　rocks　as

tuff　breccia　cannot　be　observed．　Moreover，　the　size　of

fragments　in　pumice　tuff　decreases　slightly　southward．

These　features　suggest　that　the　pyroclastic　rocks　of

the　Aragane　Member　were　erupted　through　vents
probably　located　in　the　northwestern　part　of　the　map－

ped　area　or　to　the　farther　northwest．　Layers　of　tuff

of　the　Aragane　Member　are　traceable　to　thin　intercala・

tions　in　the　Fuganji　Mudstone　Member，　as　far　as　the
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southeastern　part　of　the　To七tori　area（Fig．11）．　This

fact　may　support　the　author’s　previous　assumption

（MATsuMoTo，1986）that　constituents　of　tuff　beds　in

the　Fuganji　Member　distributed　in　the　southeastern

Tottori　area　were　probably　brought　from　the　farther

northwestern　part　of　the　investigated　area．　On　the

other　hand，　the　lava　flows　of　the　Oda　Andesite　Mem－

ber　are　exposed　discontinuously，　and　it　is　considered

that　they　were　welled　out　through　several　vents．　From

the　distribution，　it　is　clear　that　the　northward　shift，

ing　of　eruptive　center　took　place　from　the　Yazu　to　the

Iwami　stage．

　　　　Secondly，　we　shall　consider　theenvironment　under

which　the　volcanic　rocks　were　deposited．　The　OdaAn－

desite　Member　laterally　thins　out　in　the　upper　part　of

the　Fuganli　Mudstone　Member　which　contains　marine

fossils．　It　is　composed　of　lava　flows　and　pyroclastics

of　andesite．　The　lava　flows　indicate　autobrecciated

structure　in　part　and　grade　into　hyaloclastite，　while

the　pyroclastic　rocks　show　stratification　in　finer－grain・

ed　part　and　yield　a　broken　piece　of　molluscan　fossi1．

These　facts　may　suggest　that　the　extrusive　rocks　of

the　Oda　Member　were　deposited　under　aquatic（prob－

ably　marine）environment．　The　Aragane　Pyroclastic

Member　is　interfingering　with　the　upper　part　of　the

Fuganji　Member．　The　lapilli　tuff　expo．sed　in　the　west－

ern　part　is　commonly　massive，　but　it　is　stratified

and　intercalates　mudstone　beds　in　the　lower　part．

Therefore，　this　part　of　the　Aragane　Member　was

probably　deposited　under　marine　environment．　After－

wards，　the　sedimentary　basin　Was　gradually　filled　up

by　volcanic　materials，　and　the　upper　part　might　have

at　least　partly　accumulated　on　dry　land．　Meanwhile，

the　pumice　tuff　and　tuff　cropping　out　in　the　eastern

and　southern　parts　exhibit　usually　stratification，　and

are　interbedded　with　mudstone，　from　which　Acharαx，

Pr（）peαntussium　and　1）elect（）pecten　have　been　obtained．

Therefore，　these　pumice　tuff　and　tuff　are　considered

to　have　been　deposited　under　relatively　deep　sea　condi－

tion．

the　sedimentary　environment　might　have　rapidly
changed　from　brackish－water　or　shallow　sea　to　deeper

sea（lower　part　of　outer　sublittoral　zone　to　bathyaI

zone）during　the　Iwami　time．

　　　　In　the　western　part　of　the　area，　no　molluscan

fossils　indicating　the　definite　environment　are　obtain－

ed　from　the　Iower　part　of　the　Iwami　Formation．

However，　the　type　I　mudstone　developed　in　the　lower

part　of　the　author’s　Fuganji　Member　yields　plant　fos－

sils　belonging　to　the　Daijima－type　flora（Table　6）．

From　the　mode　of　occurrence　of　fossils　and　from　the

lithofacies，　this　mudstone　is　possibly　of　non－marine

origin（IMAMuRAθ亡α乙，1962；UEMURA　etα1．，1979）．

In　particular，　the　lowermost　part’exposed　in　the　vicini－

ty　of　Okamasu　and　Yamanoue　is　characterized　by
parallel・laminated，　remarkably　fissile　mudstone　con－

taining　numerous　well－preserved　plants，　and　therefore

it　was　presumably　deposited　under　fresh－water　condi－

tion．　As　has　been　pointed　out　by　UEMuRA　et　al．
（1979），there　might　have　been　effects・of　influx　of　river

water　from　the　south　during　the　deposition　of　the

Entsuji　Member，　which　is　interfingering　with　the　lower

part　of　the　Fuganji　Member．　The　main　part　of　the

type　I　mudstone　might　have　probably　accumulated
in　a　basin　like　Iagoon　connected　with　sea　and　also　in・

fluenced　by　fresh－water．　Afterwards，　the　sea　rapidly

deepened，　and　the　middle　to　upper　part　of　the　Fuganji

Member　represented　by　the　type　II　mudstone　was　de－

posited　under　rather　deep　sea　condition．

　　　　YAMANA（1977，1979）has　stated　that（）hlamys

sp．　has　been　obtained　from　a　block　of　tuff　derived

from　the　author’s　Kawabara　Volcanic　Member　of　the

Yazu　Formation，　and　that　at　least　the　upper　part　of

the　member　is　of　marine　origin．　But，　the　fossiliferous

block　may　be　derived　in　reality　from　the　Moroga　Con－

glomerate　Member．　Thus，　the　exact　depositional　en．

vironment　of　the　Yazu　Formation　is　unknown．　There

are　no　available　data　concerning　the　sedimentary　en－

vironment　of　the　Shichiyama　Sandstone　and　Mudstone

Member，　except　for　the　occurrence　of　ill－preserved

specimens　of　echinoids　from　mudstone．

C．SEDIMENTARY　ENvIRoNMENT　IN　THE　IwAMI　STAGE

　　　　The　Iwami　Formation　of　the　Tottori　Group　is

characterized　by　thick　piles　of　various　kinds　of　clastic

and　volcanic　rocks．　Marine　fossils　occur　widely　from

the　clastic　rocks，　and　plant　remains　are　also　found　lo－

cally．　In　this　chapter，　sedimentary　environments　of

the　three　members　of　the　Iwami　Formation，　i．　e．，　the

Entsuji　Conglomerate　and　Sandstone，　Moroga　Con・

glomerate　and　Fuganji　Mudstone　Members　are　dis．

cussed．　Some　remarks　on　sedimentary　environments　of

the　Yazu　Formation　and　the　Shichiyama　Sandstone
and　Mudstone　Member　are　also　added．

　　　　The　sedimentary　environment　of　the　Iwami　For。

mation　shows　some　local　variation．　Molluscan　fossils

indicating　brackish。water　to　shallow　sea　condition　in

subtropical　to　tropical　climate　have　been　reported

from　the　Moroga　Conglomerate　Member　distributed
in　the　eastern　part　of　the　surveyed　area　（NlsHlwAKI

and　IMAMuRA，1956；OzAKI　and　YAMANA，1972　and
others）．　The　conformably　overlying　middle　to　upper

part　of　the　Fuganji　Mudstone　Member　yields　abundant

molluscan　fossils　of　deep　sea　type，　such　as　Aces施，

Proρeamussit〃t　and　1）electopecten（Table　8）．　Judging

from　both　the　Iithofacies　and　the　faunal　assemblages，

D．DEvELoPMENT　oF　SEDIMENTARY　BAslNs　AND
　　　THE　UPHFTING　oF　SouTHwEsT　JAPAN　ARc

　　　　As　a　result　of　the　recent　progress　of　petroleum

geology　and　the　increasing　data　of　geophysical　pros－

pecting　and　drilling，　our　knowledge　on　the　develop－

ment　of　sedimentary　basins　in　the　Green　Tuff　regions

has　expanded　rapidly．　In　this　chapter，　the　migration

of　sedimentary　basins　and　the　tilting　of　basements　are

discussed　through　the　data　obtained　from　the　onshore

and　offshore　Tottori　area．　Some　remarks　on　the　up－

Iifting　of　Southwest　Japan　Arc　are　also　added．

1．．Migrα　t　ion（ゾsedimen施rY　basins

　　　　Firstly，　we　shall　examine　into　the　change　ofthick－

ness　of　the　Neogene　strata　distributed　in　the　eastern

part　of　Tottori　Prefecture．　As　shown　on　the　strati－

graphic　profile　in　NW－SE　direction（Fig．13），　the　de－

pocenter　of　the　Yazu　Formation　is　located　in　the　cen－

tral　part　of　its　distributional　area．　The　formation　is

about　1000　meters　in　maximum　thickness，　and　becomes

gradually　thinner　southeastward，　Toward　the　north－

west，　it　also　tends　to　thin　step　by　step．　The　thickest

part　of　the　overlying　Iwami　Formation　on　land　is　locat一



226 Toshio　MATSUMOTO

ed　to　the　north　of　the　depocenter　of　the　Yazu　Forma－

tion．　The　estimated　thickness　is　1200　meters　there．

　　　　The　recent　data　obtained　by　sonic　prospecting

roveals　that　the　thick　accumulation　of　the　equivalent

of　Iwami　Formation，　together　with　the　Middle　to　Up・

per　Miocene　and　Pliocene　strata，　is　found　in　the　off－

shore　Tottori　basin　and　Oki　trough（Figs．14　and　15）．

In　the　offshore　Tottori　basin，　the　correlative　of　Iwami

Formation　and　the　Middle　to　Upper　Miocene　strata

are　about　1900　and　1800　meters　in　maximum　thickness，

respectively．　The　depocenter　of　the　latter　is　situated

to　the　north　of　that　of　the　former．　These　strata　be。

come　gradually　thinner　southward　and　also　northward．

The　depocenter　of　the　Pliocene　strata　is　in　the　Oki

trough　further　to　the　north．　The　thickness　attains　a

maximum　of　about　5200　meters，　but　decreases　grad・

ually　toward　the　south．

　　　　　Thus，　the　depocenter　clearly　shifts　toward　the

north　from　Iand　to　the　Sea　of　Japan．　Moreover，　the

strata　in　the　Sea　of　Japan　are　thicker　than　those　on

land（Figs．15　and　17）．　YANo（1980）has　already　stated

that　the　depocenters　of　the　Green　Tuff　sedimentary

basins　migrate　from　the　island　arc　to　the　marginal

sea　both　in　Northeast　Japan　and　in　the　Inner　Zone　of

Southwest　Japan　without　exception．　The　sedimentary

imbricate　structures　produced　by　the　migration　of

depocenters　in　the　onshore　and　offshore　Tottori　area

belong　to　the　IA　type　of　YANo（1980，1982a，　b），　ludg－

ing　from　the　stratigraphic　profiles　and　the　relation・

ship　botween　the　elongation　of　basins（or　the　direction

of　fold　axes）and　the　direction　of　migration（Figs．

14，15and　17）．

2．TiLting　of　bαsernents

　　　　　As　shown　on　the　stratigraphic　profile（Fig．13），

the　Yazu　Formation　commonly　overlies　the　basements

in　the　central　to　southeastern　part，　but　it　probably

abuts　on　them　in　the　central　to　northwestern　part．

Similarly，　tho　Iwami　Formation　unconformably　covers

the　Yazu　Formation　and　in　some　cases　the　basement

rocks，　but　it　locally　abuts　on　them　in　the　northern　part

（MATsuMoTo，1986）．　In　the　Sea　of　Japan（the　off。

shore　Tottori　basin，　Fig．15），　the　correlative　of　Iwami

Formation　extensively　covers　the　acoustic　basements．

It　is，　however，　locally　in　fault　contact　with　the　off．

shore　San－in　ridge，　the　hanging　wall　of　tho　fault　being

dragged　up．　In　the　same　manner，　the　Middle　to　Upper

Miocene　strata　commonly　overlie　the　underlying　rocks

such　as　the　correlative　of　Iwami　Formation　and　the

acoustic　basements，　but　are　in　fault　contact　with　the

offshore　San。in　ridge　with　an　upward　dragging．

Furthermore，　the　Pliocene　strata　generally　cover　the

Middle　to　Upper　Miocene　strata　and　the　acoustic　base－

ments，　and　are　in　fault　contact　with　the　Oki　ridge

further　to　the　north　with　an　upward　dragging．

　　　　　As　mentioned　above，　each　formation　generally

conformably　or　unconformably　covers　the　underlying

rocks，　but　abuts　on　or　is　in　fault　contact　with　the　pre・

Neogene　rocks（on　land）or　the　acoustic　basements

（in　the　Sea　of　Japan）at　the　northern　margin．　The

・faults　are　considered　to　be　growth　faults，　ludging　from

the　upward　dragging　and　a　considerable　difference

in　thickness　of　the　Middle　to　Upper　Miocene　strata　on

both　sides　of　the　fault（Fig．15）．　Furthermore，　each

formation　tends　to　thicken　northward，　attaining　a

maximum　thickness　near　the　margin．　These　facts　may
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3

2

1

FIG．16．　Block　diagram　showing　the　sedimentary　and　tectonic　history　during　Miocene
　　　　　　　time　in　the　eastern　part　of　Tottori　Prefecture．

　　　　　　　Kog：Koge　Conglomerate　Member，　k，，k4，k6　and　ks：unite　name　of　the　Kawa・

　　　　　　　bara　Volcanic　Momber，　Mor：Moroga　Conglomerate　Membor，　Iw：Iwami
　　　　　　　Formation．

indicate　the　tilting　of　basements　accompanied　with　a

group　of　longitudinal　faults．　At　the　same　time，　the

following　characters　are　recognizable　concerning　the

geologic　structure．　（1）Each　block　tilts　to　the　north

with　few　exceptions．（2）The　boundary　faults　are　grav．

ity　faults　in　which　the　southern　hanging　walls　have

moved　downward　relative　to　the　northern　foot　walls
（Figs．15，16　and　17）．

　　　　The　k，　and　k8　units　of　the　Iくawabara　Volcanic

Member　of　the　Yazu　Formation　are　composed　of　weld－

cd　tuff　in　the　southern　to　southeastern　part　of　the

distributed　area，　which　passes　into　non－welded　pyro－

clastic　rocks　toward　the　north　to　northwest（Figs．2，

4，6and　16）．　The　distribution　of　the　volcanic　conglom－

erate　of　k6　unit　is　restricted　within　the　central　to

northern　part．　Moreover，　the　conglomerate　partly　con．

tains　cobbles　of　andesite　and　welded　tuff　derived　from

the　underlying　units（k5，　k4－1）（MATsuMoTo，1986）．

Such　a　lateral　change　of　lithofacies　may　indicate　that

the　Kawabara　Member　was　deposited　under　aquatic
environment　in　the　northern　to　northwestern　part　and

on　dry　land　in　the　southern　to　southeastern　part．

　　　　The　conglomerate　of　the　lower　part　of　the　Entsuji

Member　contains　abundant　pebbles　and　cobbles　of　an－

desite　derived　from　the　Kawabara　Volcanic　Member
and　those　of　quartz　schist　and　pelitic　schist　from　the

Sangun　Metamorphic　Rocks．　On　the　other　hand，　the

conglomerate　of　the　upper　part　of　the　Entsuji　Mem，

ber　and　the　Moroga　Member　is　characterized　by　the

dominance　of　pebbles　and　cobbles　from　the　basement

rocks，　andesite　pebbles　being　rare．　The　intercalated

sandstone　and　conglomerate　in　the　Fuganji　Mudstone

Member　contain　many　rock　fragments　and　pebbles
derived　from　the　Sangun　Metamorphic　Rocks，　with

minor　amount　of　those　from　the　Kawabara　Volcanic

Member（MATsuMoTo，1986）．　The　change　of　composi一
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tion　of　conglomerate　of　the　Entsuji，　Moroga　and　Fu・

ganji　Members　indicate　a　progressing　upheaval　of　the

Sangun　Metamorphic　Rocks　exposed　to　the　south．

　　　　Thus，　the　northward　tilting　of　basement　rocks

is　also　supPorted　by　the　lateral　change　of　lithofacies．

The　migration　of　depocenters　and　the　formation　of

sedimentary　imbricate　structures　may　be　closely　re－

1ated　to　this　tilting．

3．　乙rplift　ing　of　Southωest　Japan　A　rc

　　　　As　already　stated，　the　deformation　imposed　on

the　basements　of　the　Miocene　to　Pliocene　series　is　char。

acterized　by　the　following　two　structural　elements．

One　is　the　systematic　northward　tilting　of　the　base－

ment　rocks，　and　the　other　is　a　group　of　Iongitudinal

gravity　faults　accompanying　the　tilting（Figs．16and

17）．It　is　inferred　that　with　the　advancement　of　the

uplifting　of　the　southern　part，　the　basement　rocks　were

subdivided　into　many　blocks　by　the　longitudinal　grav．

ity　faults（antithetic　sense）formed　in　horizontally

tensional　stress　field．　The　tilted　b10ck　structure　was

promoted　by　the　complementary　advancement　of　the

uplifting．　The　analogous　interpretation　for　the　pro－

cess　of　uplifting　and　block。faulting　of　the　Southwest

Japan　Arc　during　post－Miocene　time　has　been　put　for－

ward　by　YANo（1983）and　YANo　and　YAMAsAKI（1985）．

The　characteristics　of　the　geologic　structure　in　the

onshore　and　offshore　Tottori　area　formed　by　the　tec－

tonic　movement　during　Miocene　time　are，　however，

similar　to　those　of　the　geologic　structure　built　up　by’

the　post－Miocene　uplifting　and　block－faulting．　This

fact　may　indicate　a　resemblance　between　the　Green

Tuff　movementand　the　post－Miocene　crustalmovement
（lsland－arc　disturbance），　as　has　been　suggested　by

FuJITA（1979，1980，1981，1982b）and　FuJITA　and　GAN－

zAwA（1982）．　It　is　generally　said　that　major　reliefs

of　the　present　island－arc　trench　system　in　Japan　have

been璽 genera七ed　during　the　latest　Cenozoic　time（FuJI．

TA，1970，1982b；KIzAKI　and　TAKAYAsu，1976；OKu。
DAθ‘α乙，1976；HuzlTA，1978；INoucHI　etα1．，1978；

voN　HuENEθ‘αム，1980）．　Nevertheless，　the　initiative

uplifting　might　have　begun　at　Early　Miocene．
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EXPLANATION　OF　PLATE

Fig．1．Sandstone　intercalating　layers　of　paralle1－
　　　　　　laminated　mudstone　of　the　Shichiyama　Sand・

　　　　　　stone　and　Mudstone　Member．

　　　　　　Mukoyama，　Iwami。cho．　The　hammer（about
　　　　　　33cm　long）gives　scale．

Fig．2．　Wel1・stratified　mudstone（type　H）of　the　Fu－

　　　　　　ganji　Mudstone　Member．
　　　　　　Megano，　Hatto－cho．　The　hammer　gives　scalo．

Fig．3．　Parallel・laminated　mudstone（type　I）of　the

　　　　　　Fuganji　Mudstone　Member。

　　　　　　Kamiminedera，　Koge・cho．　The　pencil　is　about

　　　　　　14㎝long．

Fig．4．

Fig．’5．・

Massive　sandstone　of　the　Moroga　Conglomer－

ate　Member．
Akenabe，　Koge－cho．　The　scale　is　lm　long．

Conglomerate　of　the　Entsuji　Conglomerate
and　Sandstone　Member．
Horigoshi，　Koge・cho．　The　scale　is　lm　long．

Fig．6．　Volcanic　conglomerate（k，）of　the　Kawabara

　　　　　　Volcanic　Member．

　　　　　　Kango，　Kokufu－cho．　The　hammer　gives　scale．

Fig．7．　Andesitic　lapilli　tuff（ks）of　the　Kawabara　Vol－

　　　　　　canic　Member．

　　　　　　Fukuchi，　Koge・cho．　The　hammer　gives　scale．

Fig．8．　Conglomerate　of　the　Koge　Conglomerate　Mem・
　　　　　　ber．

　　　　　　Sasanami，　Koge・cho．　The　hammer　gives　scale．
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