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Abstract

　　　In　the　Hida　Plateau　region，　the　Hida　gneiss　complex　on　the　north　side　and　the

Paleozoic　systern　of　the　Yamaguchi　facies　on　the　south　side　constitute　the　autoch・

thonous　basement．　The　Tetori　basill　was　formed　on　the　southern　margin　of　the

Hida　complex，　and　into　this　basin　were　supplied　the皿aterials　from　the　north．

Thus，　the　Jurassic　Kuzuryu　group　was　deposited　6rst，　followed　by　the　mainly

Lower　Cretaceous　Itoshiro　group．　Afterwards，　the　Upper　Cretaceous　Omodani

rhyolites　were　thickly　accumulated　on　the　level　denudation　surface，　preceeded　by

the　deposition　of　the　Asuwa　group　in　the　snlall　depressions　which　had　come　into

existence　in　the　early　period　of　accumulation　of　the　Omodani　rhyolites．

　　　Since　Middle　Jurassic　the　crustal　movements　proceeded　intermittently，　and

culminated　during　the　period　from　Mid’to　Latest　Cretaceous．　Deformations，

accompanied　by　intense　thrusting，　took　place　along　with　the　severe　volcanic

activities　of　acid　and　intermediate　rocks　which　is　followed　by　the　intrusion　of

Early　Tertiary　granites．

　　　The　main　thrust　faults　can　be　classi丘ed　into　two　groups；the　Ura・Nippon

thrust　system　extending　on　the　north　to　northeast　side，　and　the　Omote・Nippon

syste皿which　trends　on　south　to　southeast　side．　The　thrust　sheets　of　the　former

are　composed　of　the　Hida　complex，　whereas　those　of　the　latter　consists　of　the

Paleozoic　system　of　the　Para－Akiyoshi　facies，　which　comprises　Silurian，　Devonian，

Carboniferous　and　various　Permian　sediments．　The　main　thrust　faults　were
completed　in　Latest　Cretaceous．
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kaWa　in　the　Hida　Plateau．　At　the　same　time　he　has　surveyed　the　geology　of　the

above－mentioned　areas　and　the　vicinities．

　　　　The　present　paper　summerizes　the　geology　of　the　Late　Mesozoic　system　of　the

surveyed　areas．

　　　　In　preparing　this　report，　the　writer　was　rendered　with　immeasurable　guidence
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and　encouragement　from　Dr．　Tatsuro　MATsuMoTo，　Professor　of　Kyushu　University，

and　Dr．　Hisakatsu　YABE，　Emeritus　Professor　of　Tohoku　University，　and　Dr．　Haruyo－

shi　FuJIMoTo，　Emeritus　Professor　of　Tokyo　University　of　Education．　Many　helpful

suggestions　and　assistance　were　given　by　the　members　of　Geology　Department　of

the　Geological　Survey　of　Japan，　the　Hida　Research　Group　and　the　Mesozoic　Research

Group　of　the　Geological　Society　of　Japan，　through　discussions　on　various　problems．

To　all　these　people　the　writer’s　sincere　gratitude　is　expressed．

Outline　of　Geology

　　　The　Hida　Plateau　region　is　geologically　made　up　of　the　pre－Jurassic　basement

including　the　older　plutonics，　the　Jurassic　and　Cretaceous　Tetori　super－group，　the

Upper　Cretaceous　Asuwa　group　and　Omodani　rhyolites，　the　Paleogene　younger　pluto－

nics，　and　the　overlying　Neogene　and　younger　beds．　The　region　is　marked　with

groups　of　thrust　faults，　called　the　Omote－NipPon　and　Ura－NipPon　thrust　systems，　by

which　the　basement　was　thrusted　upon　the　Late　Mesozoic　system．

　　　The　geological　system　of　the　region　is　summarized　in　Table　1．　Fig．1is　an

index　map　of　the　Hida　Plateau．　Fig．2is　a　compiled　geological　map　of　this　region，

and　Fig．3is　a　geological　map　of　the　southwestern　area．

1．Basement
　　　　The　pre－Jurassic　basement　consists　of　the　Hida　complex，　and　the　less－or　non－

metamorphosed　Paleozoic　rocks．　The　latter　is　lithologically　diveded　into　the　Yama－

guchi　facies　and　the　Para－Akiyoshi　facies．

　　　A．Hida　complex

　　　　In　this　region　various　gneisses　are　exposed　accompanied　by　crystalline　limestone．

They　are　generally　called　the　Hida　gneiss．　Some　authors（e．9．　H．　FuJIMoTo，1953）

considers　the　age　of　the　Hida　gneiss　as　the　pre－Silurian　or　pre－Cambrian　but　others

（e・9・T・KoBAYAsHI，1941）as　the　metamorphosed　Paleozoic．　Older　plutonics，　consist－

ing　of　rocks　of　varied　lithology，　ranging　from　gabbro，　through　diorite　to　granite，

occu「in　close　association　with　the　Hida　gneiss．　Among　these　rocks，　the　Funatsu

granodiorite　of　the　latest　intrusion　is　regarded　to　as　representing　the　Late　Permian

or　Triassic　plutonism，　because　it　contains　the　rocks　of　the　Permian　Moribu　formation

as　xenoliths　in　the　vicinity　of　Hongo．　In　this　paper　the　Hida　gneiss　and　the　older

plutonics　are　grouped　as　the　Hida　complex，　as　their　interrelation　and　distribution

throughout　the　region　are　not　throughly　discriminated．

　　　The　Hida　complex　is　the　major　autochthonous　basement　on　which　the　Late

Mesozoic　formations　were　deposited，　but　in　places　it　occurs　as　thrust　sheets　which

were　pushed　upon　the　Late　Mesozoic　system．

　　　B．Paleozoic　system　of　Yamaguchi　facies

　　　Teiichi　KoBAYAsHI（1941）named　the　Paleozoic　system　predominantly　composed

of　sandstone　and　clayslate　the　Yamaguchi　facies　and　the　one　consisting　of　limestone

accompanied　by　other　orcks　the　Para－Akiyoshi　facies．　For　conveience’sake　his

facies－classi6cation　is　taken　in　the　present　paper．
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Tabld　1． Classification　of　rocks　and　their　successions　in　the　Hida

　　　　　　Plateau，　Central　Honsh11，　Japan．
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　　　The　Paleozoic　system　of　the　Yamaguchi　facies　constitutes　a　part　of　the　autoch－

thonous　basement　of　the　Late　Mesozoic　svstem．
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　〆

　　　磁加o犯is乃o　gγo砲．　The　Shimozaisho　group　is　distributed　in　Itoshiro　in　the　upper

reaches　of　the　Kuzuryu　River．　It　consists　of　limestone，　clayslate，　sandstone　and

schalstein．　Owing　to　the　discovery　of　Cαγフτ沈iαand　Fμs〃仇αPby　K．　KoNlsHI（1954），．

existence　of　Moscovian（？）beds　has　become　evident．

　　　ル伽og70吻）α編iτ∫θ4％ioα1θ斑s．　The　Paleozoic　beds　of　uncertain　ages　widely

distributed　in　the　southwestern　area　are　called　Mino　group．　The　lower　limit　of　the・

group　has　not　been　determined　as　yet．　The　lower　part　of　the　group　is　the　Neo

formation，2，500　to　3，000　m　thick，　consisting　chieHy　of　clayslate，　and　is　conformably

overlain　by　the　Samondake　formation．　The　Samondake　formation　is　divided，　in．

ascending　order，　into　the　transitional　Okawara　alternation　member（about　500　m、thick）．
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the　Uosakatoge　sandstone　member（about　1，000　m　thick），　the　Kuzawa　clayslate　mem－

ber（350　to　420　m　thick，　occasionally　accompanied　by　about　100　m　thick　schalstein），

and　the　Semaridani　sandstone　member（more　than　700　m　thick）．　In　the　eastern　area

　the　beds　consisting　of　sandstone　and　clayslate　are　sporadically　exposed　and　are　called

the　Moribu　formation．　This　formation　is　thought　to　be　an　equivalent　of　the　Mino

group．　T．　NozAwA　and　H．　IsoMI（1957）collected　Middle　Permian　fossils　from　the

beds（Nakahata　and　Junigatake　formations）which　correspond　to　the　Nloribu　formation．

　　　　C．Paleozoic　system　of　Para・Akiyoshi　facies

　　　　The　Paleozoic　system　of　the　Para－Akiyoshi　facies　is　always　in　thrust－contact

with　the　Late　Mesozoic　system．　It　generally　abounds　in　schalstein，　chert　and　lime－

stone，　and　scarcely　contains　clayslate　and　sandstone．

　　　　C砂s勿／1沈θsc元s幼一Sθ〃2is6万∫τ．　Crystalline　schists　are　exposed　in　places　along　the

line　connecting　Itoigawa，　Mt．　Yarigatake，　Fukuji，　and　Ise，　forming　approximately　a

narrow　belt．　They　represent　a　metamorphosed　facies　of　the　Paleozoic　system　con－

sisting　chieny　of　green　schifts．　They　are　locally　accompanied　by　semi－schists，　and

occasionally　grade　into　the　non－metamorphosed　part　of　the　Carboniferous　system．

　　　　S21％γゴ〔zηαη4　Dωo痂αηSysτε〃z．　The　beds　belonging　to　the　silurian－Devonian　sys－

tems，　occur　in　small　areas　adjacent　to　the　belt　of　crystalline　schists．　The　representa－

tive　exposures　are　in　three　places，　Ise，　Naradani　and　Fukuji，　and　are　respectively

named　the　Kamianama　group，　the　Naradani　group　and　the　Fukuji　group．　All　three

beds　yield　1辺oos舵s　cf．わαo〃oi4θs　BARRAND　and　other　fossils．　T．　KoBAYAsHI　and　H．

IGo（1956b）found　Cγoτα10αψ吻1％s　from　the　Silurian　system　in　the　vicinity　of　Fukuji．

On　the　basis　of　this　discovery　they　separated　the　Devonian　Takaharagawa　group

from　the　so－called　Silurian　system．

　　　　Cαゆoκ旋γo％∫Sysτθ勿．　The　Carboniferous　system　is　distributed　adjacent　to　the

above－mentioned　three　areas．　It　is　represented　by　the　Ashidani　formation　in　the

vicinity　of　Ise，　the　Nobi　group　in　Naradani，　the　Ichinotani　formation　in　Fukuji　and

the　Arakigawa　formation　to　the　west　of　Fukuji．　The　first　three　formations　are

distributed　in　narrow　areas，　while　the　distribution　of　the　last　formation　is　consider－

ably　wide．　The　Ashidani　formation　yields玩sμ1沈θ11α．　Species　of　the　Fμs〃碗ε11α，

∬μs％1沈αand㍗仇6iオθ∫subsones　were　reported　by　M．　KANuMA（1958）from　the　Nobi

group，　those　of　theハ4乞〃θγθ11α，　Pγρアzzs〃沈θ〃σ，勘s〃仇αand　7＞ωo∂θs　subzones　by　H．

IGo（1956）from　the　Ichinotani　formation，　and働θiε勿ρ吻〃％勿sp．　by　T．　Nozawa　and

H．IsoMI（1957）from　the　Arakigawa　formation．　Rocks　of　the　Carboniferous　system

are　all　phyllitic．

　　　乃γ砺ακミysτθ〃z．　The　Echizen　group　distributed　in　the　southwestern　part　of　the

region　belongs　to　the　Permian　system．　Equivalent　formations　are　the　Okumyogata

and　the　Okuzumi　formations　southwest　of　Naradani　reported　by　M．　KAuNMA（1958），

the　Mizuyagadani　and　the　Sorayama　formations　in　Fukuji　reported　by　T．　KAMEI

〈1952）and　H．　IGo（1956），　and　the　Hirayu　group　southwest　of　Fukuji　reported　by　H．

IGo（1956），　all　beloging　to　Lower　to　Middle　Permian．　The　Echizen　group　comprises

the　Tokuyama，　Nojiri　and　Magatoji　formations．　The　Tokuyama　formation　ranging

from　the　Psε％4げ％s％1沈α％4gαγis　subzone　to　the　Nεosc乃砂㎎θ吻α勿α㎎α仇αθsubzone．

The　Nojiri　formation　is　divided，　in　ascending　order，　into　the　Otani　conglomerate　and
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　　　Fig．2．　Compiled　geologicahnap　of　the　Hida　Plateau，　Central　Honshu，　Japan．　Compiled　by　M．　KAwAI　based　on　data　of

M．KAwAI（1956，1957b，1958b，1959，、1961a＆b）；M．　KAwAI，　K　HIRAYAMA＆N．　YAMADA（1957a）；M．　KAwAI＆T，　NozAwA
（1958b）；T．　NozAwA＆H．　IsoMI（1956，1957）：・T．　NozAwA＆T．SAKAMoTo（1960）；K．　HIRAYAMA，　K．　SAwAMuRA，　M．　MuRAYAMA
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Fig・3・Geological　map　of　the　southwestern　part　of　the　Hida　Plateau，　Central　Honshu，　Japan．
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Tomedoro　schalstein　members　which　yield仇γ¢ア％s％吻α元妙o㌘cαCuMBEL，　and　the

Komukudani　clayslate　member　containing　in　plenty　Lyττo痂αγi6玩〃（ヵ痂KAYsER＆

HAYAsAKA　and　other　brachiopods．　The　Magatoji　formation　abundantly　contains

2Wosε鋤㎎θ物α勿α惚碗ταθand　y助θ仇α〃ατoi．　The　Mizuyagadani　formation　is　con－

formable（？）with　the　Carboniferous　Ichinotani　formation，　and　the　Nojiri　and　Sorayama

formations　contain　conglomerate　at　their　base．

II．　1メate　MeSOZOiC

　　　H．T．　GEYLER（1877）studied　plant　fossils　collected　at　Kuwajima　in　the　upper

reaches　of　the　Tetori　River，　and　de丘ned　their　age　as　UpPer　Jurassic．　M．　YoKoYA－

MA（1890）studied　plant　fossils　from　the　same　bed　in　various　places　and　named　the

bed　the　Tetori　series．　He（1904）also　studied　ammonite　fossils　from　the　Tetori

series，　by　which　he　determined　the　age　of　the　Tetori　series　as　Middle　to　Upper

Jurassic．

　　　R．UEDA　and　H．　MATsuo（1950）discovered　an　unconformity　in　the　upper　reaches

of　the　Kuzuryu　River　and　divided　the　Tetori　series　into　the　upper　and　lower　parts．

S．MAEDA（1952a，　b）thought　that　there　should　be　another　unconformity　and　that

the　unconformable　relation　grades　into　a　conformable　one，　and　he　divided　the　Tetori

series　into　three　subgroups（or　groups），　namely，　Kuzuryu，　Itoshiro　and　Akaiwa，　in

ascending　order．　He　also　found　Omichidani　flora　in　his　Akaiwa　subgroup．　The

plant　fossils　were　identi丘ed　by　M．　AMANo　and　S．　ENDo（1952），　who　concluded　the

Upper　Cretaceous　age　of　the　f【ora．　Thus，　it　was　ascertained　that　the　Tetori　group

consists　of　a　serial　geological　systems　ranging　from　Middle　Jurassic　to　Upper

Cretaceous．

　　　　H．MATsuo　and　S．　KIDA（1953）collected　Upper　Cretaceous　plant　fossils　in　the

upper　reaches　of　the　Asuwa　River　and　proposed　to　call　the　beds　containing　the

Asuwa且ora　by　the　name　of　Asuwa　series．

　　　　The　writer　has　recognized　that　certain　beds，　which　were　assigned　to　the　Tetori

series　in　the　past　and　show　a　fairly　wide　distribution　in　the　upper　reaches　of　the

Kuzuryu　River，　are　mostly　composed　of　the　Permian　Samondake　formatioll，　and　that

the　Samondake　formation　is　covered　by　the　Heikedake　formation（Asuwa　group）

which，　in　turn，　is　conformably　overlain　by　the　Omodani　rhyolites．　The　relation

between　the　Asuwa　group　and　the　Omodani　rhyolites　is　locally　unconformable；

occasionally　altered　andesite　is　intercalated　between　the　two．

　　　　The　younger　plutonics　were　intruded　after　the　extrusion　of　the　Omodani　rhyo－

lites，　and　are　older　than　other　igneous　rocks　of　Cenozoic　era．　Granites　among　the

younger　plutonics　are　similar，　in　both　lithology　and　mode　of　occurrence，　to　the

Naegi　granite　on　the　southeast．　The　age　of　the　Naegi　granite　was　determined　as

60million　years　old　on　the　basis　of　the　dating　of　naegite　by　K．　KIMuRA　and　Y・

MIYAKE（1932）．　The　younger　plutonism　may　have　occurred　in　a　period　ranging　from

the　latest　Neocretaceous　to　the　earlist　Paleogene．

III．　Cenozoic

　　　The　Cenozoic　system　of　the　Hida　Plateau　consists，　in　ascending　order，　of　the
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Nishitani　rhyolite，　the　Hokuriku　group，　the　Ushigadani　formation，　the　older　andesites．

the　Issiki　formation，　the　younger　andesites，　and　the　alluvial　beds；Table　l　shows

their　geological　ages．

1」ate　Mesozoic

　　　Correlation　of　the　Late　Mesozoic　system　of　separated　outcroPPing　areas　in　this

region　is　given　in　Table　2．

1．　Tetori　super・group

　　　The　Tetori　super－group　consists　of　the　Kuzuryu　and　Itoshiro　groups．　The　for－・

mer　is　marine　in　the　main　part　but　partly　not；the　latter　is　mostly　non－marine　and

only　locally　contains　marine　beds．　Plant　fossils　of　the　Tetori　super－group　are　listed．

by　horizen　in　Table　3．

　　　A．Kuzuryu　gro叩

　　　The　Kuzuryu　group　is　distributed　in　the　upPer　reaches　of　the　Kuzuryu　River，，

the　Sho－kawa（R．），　the　Jintsu　River　and　the　Joganji　River．　The　outcroPPing　area．

in　the　upPer　reaches　of　the　Kuzuryu　River　is　considerably　extensive　but　others　are

eXtremely　narrOW．

　　　1．飽z24物9γo％力碗τ乃θ％助εγγεαε輪〔ゾτ乃θ砲％η％1～‘ρθγ

　　　The　Kuzuryu　group　of　this　area　shows　two　cycles　of　sedimentation．

　　　．4γαs12碗閲α痂∫∂物ατioη．　This　formation，　unconformably　covering　the　Hida　com－・

plex，　is　divided　into　the　Shimoyama　conglomerate　member（zero　to　300　m　thick）in

the　lower　part，　and　the　Shimowakogo　alternation　member（300　to　400　m　thick）in　the

upPer　part．　The　Shimowakago　alternation　yields　many　plant　fossils　and　some　be－

lemnites．

　　　S乃i〃zoαフzαフηαプ⑳吻αZZoκ．　The　Shimoanama　formation　is　generally　conformable

with　the　underlying　Arashimadani　formation，　although　there　may　exist　a　local　un－

conformity．　The　formation　is　divided　into　the　Kamiwago　conglomerate　member（230・

to　250　m　thick），　the　Kaizara　shale　member（200　to　300　m　thick）and　the　Yambarazaka

alternation　member（90　to　150　m　thick），　in　ascending　order．　The　Kaizara　shale　mem－

ber　yields　Pεγ嬉）〃カzoτ杉∫（・∠1γi功乃沈6τεs　or　1（γα％o功万タ20Zθs）勿αZs％∫乃勿2αi　YoKoYAMA，　Dθoφiα’

んoo万bθ2（YoK．），　Cα11φ〃y〃ooθγα∫sp．，　etc．　The　majority　of　the　ammonites　hitherto

reported　are　from　this　formation，　and“0妙θ磁”杉c万22κioαYoKoYAMA，“τセγδ助沈6τθs”

万ゐ∬YoK．，“P．”んαたαγ伽％∫YoK．，、4τακZooθγα∫sp．，飽〃o〃cθγα∫夕o〃o夕α〃zαi　KoBAYAsHI

＆　FuKADA，“1（ψρ1θ仇θs”　‘‘（S4）〃20％沈θs）”元ε功o㌘oμs　KOBAYASHI，‘‘」K．”‘‘（S．）”α6％海一

ωsτ％sKoB．，“K．”“（S．）”吻％η％2κsis　KoB，，　etc．，　are　known．　Accompanying　these・

ammonites，　some　plant　fossils　occur．　From　the　Yambarazaka　alternation　member　S．

MAEDAほ952b）reported乃γi鋤，zoτθ∫C4γ鋤乃初6τθs　or臨伽o功乃仇oZεs）aff．勿αZ3％s乃励αi

YoK．　and　Cα1伽o夕1100θγαs　sp．　As　trigonians，　Lα仇γ元go㌘σZθτoWκ∫i∫KoBAYAsHI，　L．

oγ玩o％1αク’is　KoB．，　and晦妙乃oγθ11α（Pγo〃ηψ加γ〃α）oγi杉批α1i∫KoBAYAsHI＆TAMuRA

are　known．　Adoubt　about　the　identification　of　Sのηηo〃γ舵s　from　the　Tetori　super－

group　was　pointed　out　by　ARKELL（1956，　p．426）．

　　　2．　ノ（24224アy％9γoψカzオ〃¢z4躍）θγγεα6乃杉s（ゾ〃2ε　S％o・んαz〃α　（R．）
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Table　3．　List　of‘‘Tetori　fossil　flora’・．
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　　　S％o〃αωαプoγ勿ατioη．　The　Shokawa　formation　can　be　divided，　in　ascending　order，

into　the　Sandani　conglomerate　member（20　to　30　m　thick），　the　Nonomata　alternation

member（100　to　150　m　thick）and　the　Mitarai　shale　member（about　200　m　thick）．　The

Nonomata　alternation　yields、碗ocθ陥勿％s？sp．，　and　the　Mitarai　shale　contains∠4τα励一

6θ抱ssp．　and　1％ocθγα勿％∫sp．　Both　members　yield　plant　fossils　although　in　a　small

amount．

　　　3．漁2％η％9γoμ力仇仇杉％妙杉γγθαε〃θ∫げ伽吻τsμαη4垣会α7η’‘Riz，εγs

　　　The　Kuzuryu　group　in　the　upper　reaches　of　Joganji　River　is　called　the　Higashi－

sakamori　formation　and　the　one　in　the　upper　reaches　of　the　Jintsu　River　is　the

Kiritani　formation．

　　　疏gαs万sα輪勿oγ元∫oγ勿ατioη．　This　formation　is　distributed　in　a　small　area　in　the

vicinity　of　Arimine．　It　unconformably　rests　on　the　Hida　complex　and　is　covered

by　the　Itoshiro　group　with　unconformity．　It　consists　of　the　Magawa　sandstone　con－

glomerate　member（about　150　m　thick）and　the　Arimine　shale　member（more　than

150m　thick）is　ascending　order．　In　the　basal　conglomerate　are　foundル秒ψんγε11α

（Pγo〃2ツρ助oγθ11α）cf．　oγ2ε毎α1is　KoBAYAsHI＆TuMuRA，　M　（P．〕aff．06∫01θταKoB．＆

TAM．，　M（P．）sp．，　etc．，　and　the　Arimine　shale　yields／1τακわ〔・εγαs　aff．τoη％α劫s

（SowERBY），ノ1．　sp．，　and　1励cθγα勿％s　sp・　　　　　　　　　　　　　　　　　　　　　、

　　　疏γ批痂∫o物αZioη．　The　lower　limit　of　this　formation　is　unknown．　Conglomerate

occurs　in　the　lower　part，　but　the　upper　part　is　predominated　by　shale．　Fossils　hith－

erto　known　are　Lπ加τ06〃αs　（？）sp．，　M助oκo仇go痂αs㎎αz↓，α6（YEHARA），　Z万6乃oro勿o一

功万ηcZθs〃i碗α批θκsis　SATO（MS），　etc・

　　　Ammonite　o力from　the　Kuzuryu　group　are　assigned　to　Callovian－Kimmeridgian

（ARKELL，1959，　P．426），　although　further　is　necessary　for　their　taxonomy　and　strati－

graphic　occurrence．　Considering　also　othe　available　evidences，　the　writer　has　tenta－

tively　assigned　the　main　ammonite－bearing　beds　to　Oxfordian－Kimmeridgian　and

regarded　the　lower　limit　as　the　later　stage　of　Middle　Jurassic，　as　has　been　generally

accepted．

　　　B．　Itoshiro　group

　　　The　Itoshiro　group　consists　of　thick　conglomerate　for　the　greater　part，　and

generally　rests　on　the　Hida　complex．　In　the　upper　reaches　of　the　Kuzuryu　River，

it　locally　overlies　the　Kuzuryu　group　and　the　Mino　group　with　unconformity．　In

the　upper　reaches　of　the　Sho－kawa（R．）it　has　a　thin　bed　of　basal　conglomerate

which　unconformably　covers　the　Shokawa　formation．　As　in　the　case　of　the　Kuzu－

ryu　group，　most　of　the　constituent　materials　of　the　Itoshiro　group　were　supplied

from　the　Hida　complex．　For　convenience’sake，　the　Itoshiro　group　is　described

separately　in　four　areas　as　follows．

　　　1．丑OSψ09γ0砂仇沈θ〃妙θγ7’杉αC㌘Sば批働％物1～iρετ

　　　The　Itoshiro　group　of　this　area　shows　two　cycles　of　sedimentation．

　　　Og％ε万∫∂γ7ηατioη．　The　Oguchi　formation　can　be　divided，　in　ascending　order，　into

the　Dosaiyama　conglomerate　member（370　to　400　m　thick），　the　Kakunomaesaka　alter－

nation　member（100　to　130　m　thick）and　the　Ittuki　shale　member〔80　to　100　m　thick）．

Non－marine　shell　fossils　such　as　Co砺α41α（1レ1εSOCOγ6iCZ41α）抱oγ初2s～s　KoBAYAsHI＆

SuzuKI，　C．（乃Zoγ扱）α批勾％αKoB．＆Suz．，“Bατi∬α”yo〃o夕α〃2αi　KoB，＆Suz．，巧〃ψαγ〃∫
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（S沈oταiα？）oηρgoθηsis　KoB．＆Suz．，“漉10！κo況θs”脇ピαγis　KoB．＆Suz．，　etc．　are　found

in　the　middle　part　of　the　Dosaiyama　conglomerate　and　in　the　Ittsuki　shale．　The

Kakunomaesaka　alternation　yields　abundant　plant　fossils．

　　　．4ム物αプbγ勿ατioη，　The　Akaiwa　formation　of　this　area　is　called　the　Nochino

conglomerate　member．　Its　thickness　exceeds　800　meters．　It　contains　plant　fossils

including　X吻o卿10η1αZiカoγosκ〃z（CRAMER）and　Oκ夕o万ψsi∫θ10η9α緬（GEYLER｝．

　　　2．　1オo∫乃〃09γozφαγoz4κ〔1仇ん％一∫ακ（M．）

　　　The　area　around　Haku－san（Mt．）is　the　type　locality　of　the　Itoshiro　group．　The

group　is　divided，　from　lower　to　upper，　into　the　Oguchi，　Akaiwa　and　Myogadani

formations．

　　　Og彿cゐけ⑳働ατio％．　This　formation　corresponds　to　what　was　previously　called　the

Itoshiro　subgroup．　It　consists　of　the　Gomishima　conglomerate　member　l300　to　350　m

thick）in　the　lower　part　and　the　Kuwajima　alternation　member（350　to　400　m　thick）

in　the　upper　part．　The　lower　part　of　the　Kuwajima　alternation　is　predominantly

sandstone，　whereas　shale　predominates　in　the　upper　part；they　respectively　corres－

pond　to　the　Kakunomaesaka　alternation　member　and　the　Ittsuki　shale　member．　In

the　vicinity　of　Makido　on　the　southeast，　which　is　supposed　to　be　the　center　of　the

sedimentary　basin，　the　basal　conglomerate　is　called　the　Otaniyama　conglomerate

member．　The　thickness　of　the　conglomerate　is　only　30　meter　or　so，　and　the　uncoun－

forrnity　at　the　base　is　not　very　distinct．　The　Ushimaru　shale　member400　to　450m

thick），　which　is　correlated　with　the　Kuwajima　alternation　member，　yields　non－marine

shell　fossils　at　many　horizons．　The　Kuwajima　alternation　contains　Xθヌzoκy／o7z　1ατi一

ヵoγos％勿，　fossil　of　standing　or　drift　tree，　and　the　majority　of　plant　species　belong－

ing　to　the　so－called　Tetori　fossil　flora，　and　also　Coγ屍o〃1α　（Mθ∫ocoγ万o〃α’・7ετoγiθη∫2s

and　other　non－marine　shells．　From　a　locallity　north　of　Katsuyama，　M〃αフ〃〃αηα辺

6万㎎s乃ακ杉ηsis（GRABAu），　Ecαro〃㌘o　sp．，2万go㌘06〔1杉s〃o〔1αiγαi　KoBAYAsHI＆　SuzuKI

are　known，　instead　of　C．（M．）τθZoγiθηs元s．

　　　　．4んα物α∫0γ沈ατioκ．　This　formation　consists　of　coarse　sediments　and　contains　a

considerable　amount　of　the　Tetori　fossil　plants．　Although　an　intraformational　un－

conformable　plane　is　found　locally　it　does　not　represent　a　time　gap．　The　formation

is　conformable　with　the　Oguchi　forrnation．　Five　or　six　minor　rhythms　of　sedimen－

tation，　though　not　very　distinct，　are　discerned．　The　thickness　of　the　formation　is

1，350mto　1，500min　the　upper　reachesofthe　Tetori　River　and　about　1，600min　the

upper　reaches　of　the　Ogamigo　River（near　Makido）．

　　　　ル秒ogα4α仇∫6批磁oκ．　Distribu、tion　of　this　formation　is　known　only　in　the　upper

reaches　of　the　Tetori　River．　The　formation　has　slightly　more　shales　than　the　Aka－

iwa　formation，　but　like　the　Akaiwa　formation　it　yields漉％o卿10κ1α妙oγo∫2％and

plant　fossils　including　5θ4％oiαsp．　Also，　Coγ6iε〃1α～sp．　andγ勿句αγμs　sp．　are　found

in　smaller　number．　Two　minor　sedimentation　rhythms　are　recognized．　The　lower

part　is　200　to　250　m　thick，　and　the　upper　is　about　280　m．

　　　　3．」ワos伽09γo砂沈批％妙θγγ杉αε㌘∫ワブ伽力9物白㍑κ∂吻τ∫％R勿θγ∫

　　　　The　Itoshiro　group　extending　northward　from　the　vicinity　of　Arimine　is　cut　by

many　faults．　The　group　is　divided　into　the　Nagatogawa　formation　in　the　lower

part　and　the　Atotsugawa　formation　in　the　upper　part．　The　group　in　the　northern一
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most　region　is　locally　undivided．

　　　ハロgαZρgαωαプ0γ勿ατioκ．　This　formation　covers　the　Kuzuryu　group　and　also　the　Hida

cornplex　with　unconformity．　The　formation　comprises　the　Ihoridanitoge　conglomerate

member（100　to　200　m　thick）in　the　lower　part　and　the　Inotani　alternation　member

（200to　350　m　thick）in　the　upPer　part．　In　some　cases，　both　members　become　thin，

less　than　twenty　meters，　where　they　overlap　the　Hida　complex．　The　Inotani　alter－

nation　contains　plant　fossils　in　abundance．　Non－marine　shell　fossils　do　not　occur　in

this　area．　The　Inotani　alternation　in　the　eastern　part　is　predominantly　conglomerate．

　　　．4Zoτs㎎伽αプ0物ατioη．　This　formation　is　generally　conformable　with　the　Naga－

togawa　formation，　but　felsite　and　quartz　porphyry（Ashidani　felsite）are　locally

intruded　in　age　between　the　two　formations．　Therefore，　in　places　the　Atotsugawa

formation　unconformably　covers　the　Ashidani　felsite．　The　formation　comprises　the

Minamimatadani　conglomerate　member（70　to　150　m　thick）in　the　lower　part　and　the

Wasabu　alternation　member（more　than　500　m　thick）in　the　upper　part．　The　Mina－

mimatadani　conglomerate　abundantly　contains　felsitic　material　and　augular　gravels

of　shale．　The　Wasabu　alternation　abounds　in　plant　fossils．　The　Atotsugawa　forma－

tion　corresponds　to　the　Akaiwa　formation．

　　　The　northernmost　area　has　not　been　surveyed　by　the　writer，　but　occurrence　of

5⑭40れsp．　was　reported　by　S．　MAEDA．（1956），　so　there　may　exist　an　equivalent　of

the　Myogadani　formation．

　　　、4s万4α痂プε1∫舵．　The　Ashidani　felsite　consisting　of　felsite　and　quartz　porphyry

effused　and　intruded　prior　to，　and　also　during　the　early　period　of，　the　deposition　of

the　Atotsugawa　formation．

　　　4．　1τos乃iγ09γozφカz　あ％θz戊‘cカ2‘乏V　げ7㍑んα夕or〃zα

　　　The　Itoshiro　group，　extending　eastward　from　west－northwest　of　Takayama，　con－

sists　of　the　Furukawa　formation　in　the　lower　part　and　the　Inagoshi　formation　in

the　upper　part．　The　name　Tochio　formation　was　given　to　the　undifferentiated　part

of　this　group．

　　　乃〃批α初αプo物硫oη．　This　formation　is　divided，　in　ascending　order，　into　the

Tanemura　conglomerate　member（150　to　350　m　thick），　the　Numamachi　alternation

member（150　to　200　m　thick），　the　Sugizaki　sandstone　member（150　to　320　m　thick），

and　the　Taie　shale　member（150　to　180　m　thick）．　The　Sugizaki　sandstone　north　of

Furukawa　yields　Mカカoκo〃哲o励α（？）sp．　and　some　belemnites．　This　is　the　only

marine　formation　among　the　members　of　the　Itoshiro　group．　The　Sugizaki　sandstone

in　the　south　of　the　above　locality　does　not　yield　shell　fossils．　The　Taie　shale

member　contains　Co砺6μ1α（∫膨socoγ6ic〃め抱o㌘κsis，　Os〃εαsp．，巧％φαγ％s（S沈oταiα？）

oκ㎎oのz∫2∫，　etc．　劫κo友Vloκ　1ατφoγos％〃2　and　other　Itoshiro　type　plant　fossils　are

contained　also．　The　Itoshiro　group　of　this　area，　like　that　in　the　upper　reaches　of

the　Kuzuryu　River，　locally　overlies　the　Paleozoic　system　with　unconformity．

　　　∬η㎎ウos万ノ⑳物ατ‘oη．　Lithologically　the　lower　part　resembles　the　Minamimatadani

conglomerate　and　the　upper　part　is　similar　to　the　Wasabu　alternation．　This　forma－

tion　yields　OsZγ杉αsp．　and　Gりφ輪θα（？）sp．，　and　is　equivalent　to　the　Atotsugawa　for－

mation．　The　thickness　is　more　than　350　meters．

　　　7bc万o∫o物α’ioフz．　This　formation　is　exposed　in　a　very　narrow　area　Tochio　east
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of　Takayama．　The　lower　limit　is　unknown，　as　the　formation　is　cut　by　faults　alI

around　and　is　covered　by　younger　rocks．　From　this　formation　S．　MAEDA（1959＞

reported　Po1励θso4α（1so∂o％11α）んob⑳αs肋MAEDA，　P．（仇γαco砺c％1α）s鋤c吻θηsis

（YABE＆NAGAo），　etc．　The　formation　is　correlated　with　the　non－marine　Sugizaki

sandstone　and　Inagoshi　formation．

　　　Some　geologists　maintain　that　the　Tetori　series　is　UpPer　Jurassic　in　age，　on　the

basis　of　ammonite　fossils．　On　the　other　hand，　S．　OlsHI（1940）pointed　out　that　the

Tetori　fossil　flora　belongs　to　the　Oηyc万ρ1）sis　series　and　is　a缶ned　to　the　flora　of　the

Naktong　series　and　Shiragi　series，　South　Korea，　and　the　Toyonishi　group　of　western

Chugoku　district，　Japan．　In　the　past，　the　non－marine　shell　fossils　were　assigned　to

Jurassic，　but　it　has　become　known　lately　that　the　fossils　are　closely　related　to　those

in　the　Yoshimo　formation　of　the　Toyonishi　group，　and　that　Mんα勿％γα陥iα，1W助oη一

〇καiα，HioαZo耽io，　etc．　are　common　with　the　Lower　Cretaceous　Naktong－Shiragi　series

and　the　Wakino　subgroup（Kwanmon　group）of　western　Chugoku　and　northern　Kyu・

shu（HAsE，1960；OTA，1960）．　The　non－marine　shell　fossil　were　previously　thought

to　occur　beneath　the　ammonite－bearing　bed，　but　in　fact　they　occur　only　in　the　Ito－

shiro　group　above　the　unconformity．　Thus，　the　Oguchi　formation　is　considered　to

consists　chiefly　of　Early　Paleocretaceous（Kochian）beds，　although　it　cannot　be　con－

cluded　that　Tithonian　does　not　occur．

　　　The　Asuwa　group　separated　from　the　Tetori　super－group　is　thought　to　belong

to　the　Neocretaceous　system（around　the　Urakawan　stage）on　acount　of　the　Asuwa

Hora　and　the　so－called　Omichidani　Hora．　If　the　Myogadani　formation　could　be　as－

signed　to　latest　Paleocretaceous（late　Miakoan）or　Early　Neocretaceous（Gyliakian＞

as　suggested　by　the　occurences　of　Sθ4％oiαsp．，　then　the　geological　age　of　the　Akai－

wa　formation　wold　become　Middle　to　Upper　Paleocretaceous（Aritan　to　Miakoan）．

II．　Motodo　formation（Inkstone　group？）

　　　The　Motodo　formation　near　Motodo　in　the　southwestern　area　constitutes　a　part

of　the　thrustきheet．　The　formation　is　divided　into　the　Kagero　conglomerate　mem－

ber（150　m　thick）and　the　Sasabugawa　conglomerate　member（about　600　m　thick）．

　　　The　formation　is　bounded　by　low－angle　faults，　and　the　above　two　conglomerate

members　are　also　in　fault　contact．　The　Sasabugawa　conglomerate　contains　much

andesitic　material，　and　yα6θ仇αsp．　was　reported　from　limestone　pebbles　by　M．　Ko－

BAYAsHI（1954）．　Lithologically　the　Sasabugawa　conglomerate　resembles　the　Inkstone

group（Kwanmon　group）in　western　Chugoku　district．

　　　The　Motodo　formation　rides　over　the　Paleozoic　rocks　of　the　Para－Akiyoshi　facies．

The　sediments　of　the　formation　contain　andesitic　material　and　abundant　debris　of

the　Paleozoic　rock．　Other　hand，　the　Itoshiro　group　widely　overlies　the　Hida　complex

and　composed　chie且y　of　debris　of　the　complex．　Therefore，　lithological　facies　of　two

sediments　are　quite　unlike．

III．　Asuwa　group

　　　The　Asuwa　group　was　deposited　in　small　depressions　around　the　Omodani

rhyolites　regions　during　the　early　period　of，　and　also　prior　to，　the　effusion　of　the
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Omodani　rhyolites．　Therefore，　the　group　occurs　in　places　as　thin　beds　containing　a

great　amount　of　dacitic　or　rhyolitic　substances．　The　principal　formations．are　Heike－

dake，　Oyama　and　Omichidani　formations　which　are　correlated　with　the　Asuwa　for－

mation（in　a　narrow　sense）in　the　upper　reaches　of　the　Asuwa　River．

　　　　花漉θ∂α〃θプoγ勿ατio％．　This　formation　is　distributed　in　the　mountainous　areas

around　Heike－dake（Mt．）and　rests　on　the　Mino　group．　It　is　divided，　in　ascending

order，　into　the　Sintani　conglomerate　member（8．5　m　thick），　the　Urushidani　coal－bear－

ing　member（10　to　50　m　thick），　and　the　Saruzuka　conglomerate　member（80　m　thick）．

The　Shintani　conglomerate　is　composed　of　rhyolitic　angular　gravels　and　tuff－breccia．

The　Urushidani　coal－bearing　member　consists　of　shale　and　sandstone　intercalated

with　coal　seams，」％∂o斑砺τε3　G㌘s6αo乃‘SEwARD　and　Sθ4％o‘αsp．　are　found　in　a

coaly　shale．　The　Saruzuka　conglomerate　is　a　volcanic　conglomerate　with　rhyolite

intercalates．　Its　upper　part　grades　into　the　Omodani　rhyolites．　The　conglomerate

locally　abounds　in　angular　gravels　of　andesite．

　　　⑳α吻α∫∂γ勿硫oη．　The　Oyama　formation　south　of　Itoshiro　overlies　the　Carboni－

ferous　Shimozaisho　group　and　is　covered　by　the　post－Oyama　andesite．　The　basal

conglomerate，10　to　30　m　thick，　consists　of　angular　gravels　of　Paleozoic　rocks　and

andesite　cemented　with　andesitic　substance．　A　member　of　alternating　sandstone　and

shale　above　the　basal　conglomerate　is　60　to　70　m　thick，　and　is　intercalated　with

seams　of　tuff　and　coal．　S．　MAEDA（1957d）collected　O7zy磁●sis杉10タzgατα（GEYLER）

from　this　member．

　　　0痂c万4ακげo物ατioη．　The　plant　fossils　collected　by　S．　MAEDA　from　Omichi－dani

（V．）in　the　upper　reaches　of　the　Tetori　River　were　studies　by　M．　AMANo　and　S．

ENDo　（1952）．　Twelve　genera　and丘fteen　species　were　identified：S％2ωiτθ∫cf．　s琉τ一

オiακα（HEER），5．　cf．舵τθγ（4）吻〃αVELENousKY，　S．　sp．，　P沈24s　sp．，αη丘go㌘∫cf．碗g2沈τα

（BRoNGN．），　C1α4ρρ〃θ万∫cf．ノ碗g掘α　（HEER），5㎎θ％ψτθγi∫　sp．，　Os〃22仇∂α？　sp．，7ケψα

（7＞ψθ〃α？）n．sp．，∧砂∬i4％〃zn．　sp．，勘夕11〃θssp．，Cαηう01∂θssp．，Cゆε万τθssp．，」Vi1∬oη辺

spp．　砺o∂ωαγ4㌘？sp．　occurs　also．　As　a　result，　the　age　of　the　flora　was　assigned

to　Neocretaceous．　The　formation　consists　of　rhyolite　to　rhyolitic　breccia（several　to

30mthick）in　the　lower　part　and　black　shale（20　to　30　m　thick）in　the　upper　part．

It　is　conformable　with　the　overlying　Omodani　rhyolites．　Beds　corresponding　to　the

Omichidani　formation　are　sporadically　distributed　beneath　or　in　the　lower　part　of

the　neaby　Omodani　rhyolites．　These　beds　locally　abound　in　conglomerate，　or　accom－

panied　by　coal　seams，　or　yield　Oκ夕c万ψ3is¢10㎎尻α（GEYLER）P，乃∂02α励τθs　1αηcε01ατ％s

（L．＆H．），and　1）．　Gγiθs6αε万SEWARD．

　　　．4s微α∫0働ατZoη．　In　the　upper　reaches　of　the　Asuwa　River，　H．　MATsuo　and．　S．

KIDA（1953）studied　the　beds　which　were　formerly　reported　as　the　Tetori　series．

They　named　the　lower　part　the　Doai　sandstone　and　called　the　upper　part　the　Sarao

alternation．　From　the　Sarao　alternation　H．　MATsuo　identi6ed　the　Asuwa　fossil　Hora

comprising　O3勿物∂αn．　sp．，　N診1％鋤o　oγ吻Zα1i∫MATsuo，7㌦o磁％勿sp．，　Sθ4％oiαsp．，

勘ツ11α尻万励z〃2～　sp．，2＞i1∬oタziα　oγiθ励α1is　HEER，　etc．，　and　concluded　that　the　flora　is

younger　than　the　Ryoseki　fossil　flora　and　older　than　the　Hakobuchi　fossil　flora．

　　　α舵γ60γγε功oη∂i㎎bθ4s．　Beds　referable　to　the　Asuwa　group　are　sporadically

distributed　around　Nogo・haku・san（Mt．）．　On　its　northwest　side　are　found　the　Ubaga一
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take　formation　and　the　Subara　formation，　and　on　the　southwest　the　Isotani　forma－

tion　occurs．　In　Ise　the　Haamidani　formatin　is　found．　All　these　formations，　except－

ing　the　Ubagatake　formation，　crop　out　in　the　fenster　of　the　overthrust　sheet　of　the

，Omote－Nippon　thrust　system．　They　are　intercalated　with　coal　seams．　The　Adera

formation　of　Kiso　mountainland　reported　by　M．　KATADA　and　H．　IsoMI（1958）possibly

belongs　to　the　Asuwa　group．

IV．　Omodani　rhyolites

　　　　A．Post・Oyama　a皿desite

　　　　The　post－Oyama　andesite　unconformably　covers　the　Oyama　formation　and　is

unconformably　covered　by　the　Omodani　rhyolites．　The　area　of　its　distribution　is

extremely　limited　and　the　thickness　is　no　more　than　scores　of　meters．　Both　the

Oyama　formation　and　the　Omodani　rhyolites　abundantly　contain　pebbles　and　blocks

of　andesite，　and　the　Omodani　rhyolites　are　sometimes　in．terbedded　with　andesitic

tuff　or　tuff－breccia．　Hence，　it　is　concluded　that　the　eruption　of　the　post－Oyama

andesite　occurred　somewhat　prior　to　that　of　the　main　body　of　Omodani　rhyolites　and

that　the　andesitic　activity　persisted　intermittently　to　the　period　of　the　Omodani

rhyolites．

　　　　B．Omodani　rhyolites（in　a　narrow　sense）

　　　　Acid　volcanics　which　erupted　in　Late　Cretaceous　in　the　Hida　Plateau　are　called

the　Omodani　rhyolites．　It　is　composed　chiefly　of　pyroclastic　rocks　and　partly’of

lavas　of　rhyolites　and　related　dykes　of　quartz　porphyry，　and　includes　rarely　thin

sediments．　These　rocks　conformably　or　unconformably　rest　on　the　Asuwa　group

and　unconformably　cover　the　older　rocks．　The　rhyolites　effused　following　to，　and

also　during　the　early　period　of，　the　deposition　of　the　Asuwa　group．　The　thickest

part　of　the　rhyolites　exceed　1，000　m・　The　rhyolites　were　formerly　called　quartz

porphyry　and　were　regarded　as　a　product　of　a　hypabyssal　intrusion．

　　　　From　the　fact　that　the　basal　conglomerate　of　the　Kuzuryu　group　and　the　Ito－

shiro　group　contain　pebbles　of　quartz　prophyry　and　the　Itoshiro　group　is　accompani－

ed　in　places　by　acid　tuff　and　some　sheets　of　quartz　porphyry　and　felsite（P・360），　it

is　inferred　that　the　acid　volcanic　activity　already　commenced　prior　to　the　deposi・

tion　of　the　Kuzuryu　group，　and　culminated　in　the　Omodani　age　toward　the　end　of

the　Cretaceous　period．

V．Younger　plutonic　rocks

　　　The　younger　plutonic　rocks　include　all　plutonics　younger　than　the　Omodani

rhyolites　and　older　than　any　beded　rocks　of　the　Tertiary　system　in　this　region．

The　Shirakawa　granites　east　of　Haku－san（Mt．），　the　Kokufu　granite　north　of　Taka－

yama，　and　the　granites　in　the　vicinity　of　Akeshi－dani（V．）are　bosses　which　are

presumably　projected　parts　of　a　batholith，　similar　to　the　Naegi　granite　of　the　Kiso

mountainland．　The　granodiorite　constituting　Nogo－haku－san（Mt．），　the　diorites　and

quartz－diorites　in　the　vicinity　of　Tandoguchi　were　also　paoduced　by　the　same

plutonism．

　　　The　alteration－diorite　to－gabbro　occurring　as　minor　intrusive　bodies　cutting　the
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Itoshiro　group　in　the　vicinity　of　Ise　may　be　somewhat　older　than　granites　and　pro－

bably　represent　the　early　member　of　this　plutonism．

Geological　structure

　　　Four　representative　geological　cross　sections　of　the　described　area　are　shown　in、

Figs．4and　5．

1．Geological　structure　of　the　Paleozoic　system　of　theYamaguchi　facies

　　　S万〃202αis吻gγo鋤．　The　strata　of　this　group　generally　strike　to　N－S　and　steeplyゴ

dip　to　west．

　　　Mηogγo砂．　The　main　structure　of　the　Mino　group　in　the　southwestern　area

is　composed　of　a　northern　major　syncline　of　WNW－ESE　trend　and　a　southern　major

anticline　NW－SE　direction．　The　major　syncline　is　a　synclinorium　consisting　of　one

anticline，　two　synclines　and　many　miner　folds．　The　major　anticline　is　an　anticlino－

rium　comprising　many　faults　and　minor　folds．

　　　On　the　northeast　slope　of　Nogo－haku－san（Mt．）there　are　relatively　low－angle

faults，　and　strata　are　partly　omitted　by　them．　In　the　course　of　the　folding，　faults

seem　to　have　been　caused　by　intraformational　sliding，　and　a　part　of　the　Samondake

formation，　several　hundreds　to　1，000　meters　thick，　was　displaced，　although　the　where－

abouts　of　the　displaced　part　is　unknown．　Such　displacements　occurred　in　the　axial

part　of　the　major　anticline（See　Fig．4Cross　section（B），　and　Fig．5section（B））．

　　　Mo励％∫o物ατioκ．　The　Moribu　formation　in　the　eastern　part　is　exposed　only

fragmentally，　as　it　is　covered　by　younger　beds　and　thrust　sheets．　Thus，　details　of

geological　structure　are　obscured，　but　the　strata　of　the　formation　are　repeatedly層

folded　in　the　direction　of　ENE－WSW　or　NE－SW．

II．　Geological　structure　of　thrust　sheets

　　　So％仇耽sτθγκαγθα．　The　geological　structure　of　the　sheet　extending　from　the

south　of　Tandoguchi　to　the　east　of　Ise　is　well　known．　The　Nojiri　formation　of　the

Echizen　group　forms　a　large　syncline　in　the　central　part　and　a　large　anticline　in

the　western　part　near　the　southern　margin，　both　trellding　generally　east－west・At

the　eastern　end　of　the　Nojiri　formation，　variouS　strata　are　exposed　of　the　north　and

south　sides．　These　strata，　being　separated　with　one　another　by　low－angle　faults，

constitute　two　limbs　of　the　large　syncline．　The　fold　axis　is　reversed　toward　the

south．　The　Motodo　formation，　overlying　the　Nojiri　formation　by　a　low－angle　fault，．

occupies　the　northern　flank　of，　and　trends　parallel　to，　the　synclinal　axis，　so　the　two

formations　were　probably　disturbed　by　the　same　crustal　movement．　If　the　beds

were　stripped　one　after　another，　the　following　sequence　would　be　revealed（from　the

upper　to　the　deeper　parts）；Motodo　formation，　Nojiri　formation，　Crystalline　schist

－Semi－schist，　Kamianama　group，　Ashidani　formation，　and　Magatoji　formation，　resting

on　the　complex　strata　of　the　Mino　group，　Tetori　super－group，　Asuwa　group　and

Omodani　rhyolites．

　　　The　thrust　sheet　south　of　the　above－mentioned　sheet　is　composed　of　the　Tokuya－

ma　formation　and　is　disturbed　by　many　small　folds，　but　on　the　whole　the　sheet
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shows　a　NW－SE　trending　structure．　The　anticlinal　part　of　the　structure　was　denud－

ed　away，　and　the　thrust　sheet　is　seen　to　widely　distributed　in　the　synclinal　part．

The　thrust　sheet　extending　from　Nogo－haku－san（Mt．）to　the　southeast　corresponds

to　a　part　of　this　synclinal　structure　and　is　overturend　toward　north．

　　　Eα∫τθγηαγθα．　Geological　structure　of　the　thrust　sheet　in　the　eastern　area　is　not

known　in　detail．　It　is　possible，　however，　that　the　sheet　has　an　imbricate　structure

near　Fukuji，　as　in　the　vicinity　of　Ise．　The　strata，　supposedly　an　extension　of　the

Arakigawa　formation　and　the　Hirayu　group，　strike　predominantly　in　the　direction

ofE－WorNE－SW．
　　　In　a　general　view　of　the　geological　structure　of　the　thrust　sheets　throughout

the　surveyed　region，　the　axis　of　folds　and　the　strike　of　strata　are　NW－SE　in　the

southwestern　area，　becoming　E－W　or　ENE－WSW　toward　the　central　area，　and　as　the

eastern　area　is　reached　the　direction　changes　from　E－W　to　NE－SW，　thus　presenting

an　arc　convex　toward　south．

　　　　Parallelism　is　roughly　recognized　in　the　major　structural　trends　between　the

thrust　sheets　and　the　autochthonous　basements，　although　there　are　fairly　remarkable

VariatiOnS　in　lOCal　Or　minOr　StruCtureS．

III．　Geological　structure　of　the　Tetori　super・group

　　　The　geological　structure　of　the　Kuzuryu　group　has　a　trend　nearly　parallel　to

that　of　the　Itoshiro　group，　although　the　former　is　much　more　intricate　than　the

latter．

　　　A．　Geological　structure　of　the　Kuzuryu　group

　　　The　Kuzuryu　group　in　the　southwestern　part　is　intensely　disturbed　by　folds　of

E－Waxis．　As　seen　in　the　geological　cross　sections　C－D－E（Fig．4）and　H－1（Fig．5），

the　strata　are　markedly　overturned　and　the　Hida　complex　of　Tandoguchi，　which

constitues　the　core　of　the　anticline，　is　thrusted　above　the　Kuzuryu　group．　On　the

south，　the　group　is　bouded　by　a　sheet　of　the　Omote－NipPon　thrust　system，　so　the

southern　limb　of　the　anticlinorium　is　not　exposed．

　　　The　semi－dome　structure　near　Makido　in　the　central　part　is　partly　composed　of

the　Kuzuryu　group　on　its　northwest　limb．　The　Kuzuryu　group　near　Arimine　and

Kiritani　in　the　northeastern　area　respectively　participate　in　the　semi－basin　structures

which　are　occupied　by　the　adjacent　Itoshiro　group．

　　　B．　Geological　structure　of　the　Itoslliro　group

　　　The　Itoshiro　group　around　Haku－san（Mt．）is　found　several　dome　structures

centering　around　Mt，　Dainichi，　Haku－san（Mt．），　southeast　of　Makido，　Kamiuchinami

and　Itoshiro．　Between　these　domes　there　are　semi－basin　structures　and　major　syn－

clinal　structures　composed　of　combination　of　minor　folds　of　various　directions．　Most

of　the　major　synclines　show　indefinite　directions，　as　they　are　always　irregularly

warped．　The　exceptionally　well　directed　synclines　are　the　the　one　which　extends

from　the　south　of　Makido　toward　west　and　reaches　the　northeast　of　Kamiuchinami，

and　the　other　which　pass　Itoshiro　and　Tandoguchi　with　NW－SE　trend．

　　　　The　Itoshiro　group　in　the　northeastern　area　is　intensely　affected　by　block　move’

ment．　Broardly　speaking，　a　major　anticline　is　seen　to　pass　through　the　vicinity　of
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Tate－yama（Mt．），　and　extends　in　the　direction　of　WSW．　On　the　south　side　of　this

anticline　there　is　a　structnral　basin，　which　is　bounded　by　the　Sukenobu　thrust　on　the

northeast　and　by　the　Yokoyama　thrust　on　the　west　and　southwest．　The　structural

basin　in　its　main　part　does　not　exhibit　any　remarkable　folds，　but　the　parts　near　the

above－mentioned　thrusts　are　disturbed　and　the　strata　are　sometimes　intensely　revers－

・ed・The　north　side　of　the　major　anticline　is　not　much　folded　either．　Faults　on　the

north　side　are，　like　those　on　the　south　side，　running　in　the　direction　of　NE－SW，

often　parallel　to　the　strike　of　the　Itoshiro　group　and　the　direction　of　schistosity　of

the　Hida　complex．　On　the　whole，　the　Itoshiro　group　of　this　area　forms　a　semi－

basin　structure　with　its　bottom　in　the　north　or　northwestern　part．

　　　The　Itoshiro　group　in　the　vicinity　of　Takayama　extends　in　two　rows　of　E－W

trend・The　major　anticlinal　part　was　denuded　away，　and　only　the　major　syncline

remains．　Among　the　minor　folds　those　of　the　E－W　trend　are　predominant．　West　of

Hongo　the　Moribu　formation　and　the　Hida　complex　are　thrusted　upon　the　Itoshiro

group　by　a　reverse　fault．　Although　details　are　concealed　beneath　the　overlying

Omodani　rhyolites，　the　geological　structure　of　this　area　is　probably　similar　to　that　of

the　Tandoguchi　area　where　the　Hida　complex　is　thrusted　over　the　Kuzuryu　group．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ヤ
IV．　Geological　structure　of　the　Asuwa　group　and　the　Omodani　rhyolites

　　　The　Asuwa　group，　sporadically　distributed　in　places，　is　more　or　less　folded　and

shows　minor　basin　structures．　On　the　whole，　the　strata　of　the　Asuwa　group　and

the　Omodani　rhyolites　form　one　and　the　same　geological　structure．

　　　The　base　of　the　Omodani　rhyolites　extends　in　the　NW－SE　direction　and　is　gent－

ly　undulating，　and　the　How　structure　are　roughly　parallel　to　the　undulation．　The

base　represents　the　ground　surface　at　the　time　of　effusion．　The　considerably　regular

undulation　suggests　that　the　initial　ground　surface　was　comparatively　level，　and

due　to　later　folding　the　regular　undulation　resulted．

Late　MeSOZOiC　CrUStal　mOVementS

1．　Thrust　faults

　　　The　surveyed　region　is　characterized　by　many　thrust　faults　which　are　related

to　one　another　and　can　be　generally　grouped　into　two　systems．　The　faults　with

which　the　sheets　of　Hida　complex　are　thrusted　over　the　Late　Mesozoic　system　are

℃alled　the　Ura－Nippon　thrust　system，　and　those　with　which　the　sheets　of　the　Paleo－

zoic　system　of　the　Para－Akiyoshi　facies　are　thrusted　over　the　Late　Mesozoic　are　called

the　Omote－Nippon　thrust　system．

　　　The　Ura－Nippon　thrust　system　is　interpreted　to　have　been　caused　by　the　dis－

placemen・t　from　north　to　south，　judging　from　the　fact　that　the　Hida　complex　con－

stitutes　the　basement　in　the　northern　area　and　also　the　autochthonous　basement　of

the　main　distribution　area　of　the　Tetori　super－group．　Some　of　the　thrust　sheets，

e．g．　those　and　that　the　thrust　in　the　vicinity　of　Kuwajima，　are　partly　overlain　by

the　Tetori　super－group（See　Fig．4Geological　cross　section　A－B）．

　　　Through　the　Omote－Nippon　thrust　system，　the　Paleozoic　sheets　are　displaced
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from　south　to　north，　as　is　shown　in　the　geological　cross　section　C－D－E－F，　D－E－G

and　H－1（Figs．4and　5）．

　　　The　Ura－Nippon　and　Omote－Nippon　thrust　systems　are　conjugated　in　the’eastern

area　where　relative　movements　were　from　east　to　west．　Whether　or　not　these

systems　are　continuous　with　those　in　the　western　area　has　not　been　ascertained　yet．

　　　The　Yokoyama　and　Sukenobu　thrusts　in　the　northeastern　area　and　the　Fujibashi

thrust　near　Fujibashi　belong　to　the　Ura－Nippon　thrust　system　in　the　broad　sense．

The　sheet　pushed　up　along　the　Yokoyama　thrust　is　undoubtedly　continuous　with

the　autochthonous　basement　which，　in　turn，　is　continuous．　The　relative　direction

・of　this　displacement　of　the　thrust　sheet　is　from　SW　to　NE．　The　displacement　seems

to　have　been　caused　by　the　counteraction　of　the　movement　from　NE　to　SW．

II．　Age　of　the　thrusting

　　　In　the　Ura－Nippon　and　Omote－Nippon　thrust　systems，　some　of　the　thrust　sheets

are　pushed　over　the　the　Omodani　rhyolites．　The　younger　plutonic　rocks　are　pene－

trating　both　the　thrust　sheets　and　the　Late　Mesozoic　system．　Hence，　some　of　the

thrusts　must　have　been　formed　after　the　effusion　of　the　Omodani　rhyolites　and

before　the　younger　plutonism．

　　　With　regard　to　the　order　of　formation　of　the　thrust　systems，　the　Omote－Nippon

thrust　system　is　older　than　the　Ura－Nippon　thrust　system，　as　far　as　the　eastern

area　is　concerned．　Fig．6shows　the　geology　of　the　Tochio　area　where　the　strata

reveal　the　order　of　formation　of　the　Ura－Nippon　and　Omote－Nippon　thrust　systems．

　　　The　Yokoyama，　Sukenobu　and　Fujibashi　sheets　are　thrusted　over　the　Tetori

super－group，　but　their　relation　to　the　Omodani　rhyolites　is　still　unknown．　Anyhow

these　thrusts　are　undoubtedly　older　than　the　block　movement　in　early　Tertiary，

because　by　their　movement　the　thrust　faults　themselves　were　displaced．　From　the

evidence　described　in　the　next　paragraph　it　would　not　be　unreasonable　to　consider

that　the　thrusting，　at　least　partly，　already　commenced　before　the　effusion　of　the

Omodani　rhyolites．　It　may　have　been　the　latest　stage　of　Cretaceous　when　the

thrusting　was　completed．

III．　Late　Mesozoic　crustal　development

　　　The　Paleozoic　system　of　the　Yamaguchi　facies　and　the　Late　Mesozoic　system

were　distrurbed　by　the　Ura－NipPon　and　Omote－NipPon　thrust　movements．　The　dis－

turbance　is　greater　where　strata　older．　In　the　Itoshiro　group，　for　example，　the

・Oguchi　formation　in　the　lower　part　is　more　intensely　disturbed　by　the　Myogadani

formation　in　the　uppermost　part．　Thus，　it　is　evident　that　a　serial　geological　events

・occurred　continuously　or　intermittently　during　the　period　from　the　beginning　of　the

deposition　of　the　Tetori　super－group　to　the　completion　of　the　two　thrust　systems．

The　effusion　of　the　great　amount　of　rhyolites　without　accompanying　basic　rocks

and　the　suceeding　granitic　intrusion　suggest　that　these　were　probably　due　to　a

serial　igneous　activity　of　acid　magmas．　The　development　and　completion　of　the

thrust　systems　and　the　volcanism　and　plutonism　which　took　place　in　succession

should　not　be　overlooked　as　merely　incidental　events．

　　　Aserial　geological　events　which　are　related　to　the　Late　Mesozoic　crustal　move一



嚢Rエ。e云

・’ 1三二．．：’18二．．・

　　紅’

纏液

1，500M　1、500

1，000 13000

500

．° ．・ ＼

簿

咽

欲゜．・：・

口

圏QUぷ吃品P㎜Y

圏
翻

TOCH工O　FCRMAT工㎝

・‘（in　profile）

画

Fig．6．　Geological　map　and　pro丘les　of　the　Tochio　area？Hida　Platea叫

　十斗

十十十十

PARA－AK工YOSH工FAC　IES

　　　（in　pr。斑e）

H工DA　C（MPLEX

”（in　pr。file）

ω
Φ
o◎

］≦
°
民
〉
≦
≧



Late　Mesozoic　Crustal　Movements　in　the　Hida　Plateau，　Central　Honshu，　Japan 369カ

ments（in　a　broad　sense）in　the　Hida　Plateau　region　are　as　follow：（1）Deposition　of

the　Arashimadani　formation　and　the　unconformity　prior　to　this　deposition（middle？

－late　Jurassic），（2）deposition　of　the　Shimoanama，　Shokawa，　Higashisakamori　and　Kiri－

tani　formations，　with　a　marine　transgression（late　Jurassic），（3）ground　upheaval　and

denudation　of　the　Kuzuryu　group（lateest　Jurassic），（4）transgressive　deposition　of

the　non－marine　Oguchi　formation　and　its　equivalents（early　Paleocretaceous），（5）

effusion　of　the　felsite－quartz　porphyry，　and　the　formation　of　local　unconformity

（early－middle　Paleocretaceous），（6）deposition　of　the　non－marine　Akaiwa　and　Myoga－

dani　formations（middle　to　late　Paleocretaceous），（7）ground　upheaval　and　folding　ofr

the　Itoshiro　group（about　the　Mid－Cretaceous　or　early　Neocretaceous　P），（8）deposition

of　the　nonmarine　Asuwa　group　and　volcanic　activites　of　the　post・Oyama　andesite

and　Omodani　rhyolites（middle　to　late　Neocretaceous），（9）completion　of　the　two

thrust　systems，（10）younger　plutonism（latest　Neocretaceous？－early　Tertiary），（11＞

block　movement（early　Tertiary）．

Characteristic　Features　of　the　crustal　movements　in　the　Hida　Plateau

1．Geological　history　of　tlle　movements

　　　During　a　long　Period　from　middle　Jurassic　to　early　Tertiary，　a　serial　geologicaI

events　prevailed　step　by　step．　The　events　in　long　period　of　early　stages　are

charactrized　the　deposition　of　clastic　sediments　of　the　Tetori　super－group　and　rela－

tively　slight　movernents．　A　iptense　deforrnation　of　folding　and　thrusting　seems　to・

have　been　intermittently　progressed　during　a　comparatively　long　Period　from　Mid－

Cretaceous　to　latest　Neocreticeous．　The　two　systems　of　major　thrusts　completed　in

ashort　epoch　between　after　the　eruption　of　the　Omodani　rhyolites　and　before　the

intrusion　of　the　younger　granites，　probably　in　latest　Cretaceous．　The　intense　defor－

mation，　the　furious　volcanism　and　the　remarkable　plutonism　are　took　place　successibly．

　　　Y．OzAwA（1925，1928）discovered　a　thrust　fault　in　the　Kibi　Plateau　further　west

of　the　Hida　Plateau　and　thought　its　age　as　Late　Jurassic．　He　reported　that　the

major　thrust　line　extends　from　the　west　and　reaches　the　Hida　Plateau　and　that　the

thrusting　took　place　from　the　north　to　the　south．　T．　KoBAYAsHI（1941）also　con・・

6rmed　the　exostence　of　this　major　thrust　line，　and　regarded　the　age　of　the　defor－

mation　characterized　by　this　thrusting　as　the　Oga　phase　of　the　early　Lower　Cretace－

ous，　the　paroxism　of　his　Sakawa　Cycle　in　the　Inner　Zone　of　Southwest　Japan．　In

the　Outer　Zone　of　Southwest　Japan，　KoBAYAsHI　pointed　out　the　occurrence　of　the

Mid－Cretaceous　Sakawa　main　phase　of　the　Sakawa　Orogenic　Cycle．　He　recognized

the　heterogeneous　deformation　of　folding　and　thrusting　in　the　Hida　Plateau　and　als（＞

the　antecedent　Hida　epeirogensis　on　the　basis　of　the　remarkable　unconformity　prior

to　the　deposition　of　the　Tetori　super－group．

　　　In　the　Hida　Plateau　region　there　are　two　systems　of　major　thrusts　which　are

contemporaneous　but　strike　in　opposite　directions，　namely，　the　Omote－Nippon　thrust

system　which　moved　towards　the　north　or　northwest，　and　the　Ura－Nippon　system

advancing　southward　or　southwestward．　The　maximum　displacement　of　the　thrust

sheets　exceeds　40　km，　occasionally　as　great　as　60　km（See　Fig．2）．
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　　　Fig．7shows　the　idealized　structural　evolution　of　the　Hida　Plataeau　region．

　　　Geological　structures　of　the　Hida　Plateau　are　similar　to　some　of　the　well　studies

examples　in　the　Cordillera　of　North　America（EARDLEY，1951；KING　1959）．　Especially

the　crustal　movements　in　the　Cordillera　is　nearly　contemporaneous　with　that　of　the

Hida　Plateau　region．　The　deformations　in　these　two　regions　are　compared　below　at

first　from　the　view　point　of　historical　development．

　　　At　the　eastern　marginal－front　of　the　major　thrusting　in　the　Rocky　Mountains，

the　Late　Mesozoic　to　Early　Thrtiary　coarse－grained　sediments　are　known　with　many

intraformational　angular　discordances．　The　sedirnents　become　fine－grained　eastward

and　discordance　grades　into　concordance．　Development　of　the　deformation　in　rela－

tion　to　the　deposition　of　the　sediments　have　been　studied　in　detail　there（SPIEKER，

1946；EARDLEY，1951；KING，1959）．

　　　Likewise，　in　the　Hida　Plateau　the　deformational　processes　have　been　clarfied　on

the　basis　of　the　abnormal　deposition　of　the　Late　Mesozoic　sediments　and　the　type

・of　igneous　activity．　Also，　as　is　seen　at　the　eastern　marginal　front　in　the　Cordillera，

the　thrust　sheets　of　the　Hida　Plateau　region　have　advanced　along　the　erosion　surface

of　the　underlying　rocks，　although　the　development　of　thrust　sheets　may　have　been　less

conspicuous　in　the　area　where　the　Omodani　rhyolites　are　extensively　exposed．

　　　In　the　Cordillera，　the　anticlinal　uplift　took　place　on　the　ocean　side，　and　a　geo－

synclinal　trough　was　formed　on　the　continental　side，　thus　materials　were　rapidly

supPlied　from　the　uplifted　zone　to　the　trough　and　various　sediments　were　deposited

there．　It　has　been　verified　that　at　the　same　time　the　deformation　accompanied　by

thrusting　advanced　from　the　uplifted　region　to　the　trough（SpIEKER，1946；EARDLEY，

1951；KING，1959）．　In　the　Hida　Plateau　region，　a　basin　came　into　existence　at　the

southern　margin　of　the　Hida　complex，　and　the　greater　portion　of　the　materials　were

supplied　from　the　Hida　complex．　In　the　Cordillera　it　is　inferred　that　the　compres－

sion　occurred　in　close　relation　to　the　uplifting　of　the　west　side　and　the　subsidence

of　the　east　side（SPIEKER，1946；EARDLEY，1951；KING，1959），　whereas　the　Hida

Plateau　region　suffered　compression　caused　by　the　thrusting　which　exerted　from

both　sides，　i．　e．，　from　south　or　southeast　and　north　or　northeast　sides．

　　　　The　compression　of　the　Hida　Plateau　region　had　commenced　already　in　the　late

Middle　Jurassic．　The　Hida　complex　constituting　the　core　of　a　large　anticline　in　the

vicinity　of　Tandoguchi　is　bounded　on　the　south　by　a　high－angle　thrust　fault　plung－

ing　to　the　north，　and　by　this　fault　the　complex　was　thrusted　up．　The　basal　conglo－

merate　of　the　Jurassic　Kuzuryu　group　is　seen　to　overstep　on　to　this　core．　This

indicates　that　the　Hida　complex　occurring　as　the　core　had　already　been　an　uplifted

mass　before　the　basal　conglomerate　was　deposited．

　　　　In　the　Hida　Plateau，　the　furious　volcanism　in　Late　Cretaceous　had　been　erupted

before　the　two　major　thrust　sheets　completed．　The　volcanic　rocks　are　composed　of

both　pyroclastics　and　lavas　of　rhyolites　and　andesites，　namely，　the　Omodani　rhyolites

（in　a　broad　sense）．　Their　were　erupted　though　numerous　small　vents，　and　thickly

accumulated　on　a　grand　plain　of　a　unroughed　surfaces．　The　andesites　distributed

on　local　areas　and　generally　effused　in　early　stage．　The　intrusions　of　granites　are

younger　than　the　major　thrustings　in　age，　and　Paleocene．　In　the　Cordillera，　the
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intense　igneous　activities　occurred　only　local　areas　in　the　Crazy　mountains　of　South－

western　Montana　and　the　Yellowstone　National　Park－Absaroka　Mountains　of　North－

western　Wyoming，　Central　Rocky　Mountains（EARDLEY，1951．，　P．342－343，356－358，＆

369－372）．In　the　Crazy　Mountains　area　the　extrusion　of　andesites　continued　from

early　stage　all　through　the　main　stage　of　the　Laramide　orogeny，　and　range　from

Latest　Cretaceous　to　Paleocene．　And　all　the　intrusions　in　this　area　are　divided　as

Laramide　and　post－Laramide　in　age．　In　the　Yellowstone　Park－Absaroka　area　the　two

volcanic　groups　in　early　Tertiary　have　been　divided，　each　of　which　is　composed　of

alower　acid　breccia，　a　middle　basic　breccia，　and　an　upper　series　of　basalt　sheets．

The　early　acid　breccia　in　Middle　Eocene　was　erupted　just　before　the　Heart　Mountain

thrust　of　the　late　Laramide　orogeny　occurred，　but　other　volcanic　rocks　effused　later

than　most　of　the　Laramide．

II．　Structural　features　of　deformation

　　　The　major　thrust　planes　of　Omote－and　Ura－Nippon　systems　are　locally　high－

angle　but　are　generally　low－angle，　and　show　wavy　undulation　due　to　slight　folding；

on　the　whole，　they　are　nearly　level，　The　thrust　sheets　are　assumed　to　have　advanc・
　　　　　　　　　　　　　　　　　　　　　　　　　
ed　not　uniformly．　Owing　to　this　fact　and　to　the　topographic　relief，　these　thrust

sheets　display　very　irregular　form　in　the　geological　map．　The　thrust　lines　show

intense　curvature，　with　klippes　and　fensters　occurring　in　places．

　　　In　the　Cordillera　and　Appalachia　as　well　as　in　the　celebrated　Scotland　structure

many　minor　thrust　faults　of　low－and　high－angles　are　associated　with　major　low－

angle　thrust　sheets（EARDLEY，1951；KING，1959）．　Similar　faults　occur　in　the　thrust

theets　of　the　Hida　Plateau　region，　as　typically　exemplified　by　the　faults　in　the　Ise

district　in　the　upper　aeaches　of　the　Kuzuryu　River　where　some　small　slices　of　beds

of　different　ages　form　an　imbricate　structure（KAwAI，1956；KAwAI，　HIRAYAMA＆

YAMADA，1957a）．　In　the　area　east－southeast　of　Takayama，　various　Permian　and

Carboniferous　beds　showing　intricate　combination　are　exposed（NozAwA＆IsoMI，

1956and　1957）．　At　Fukuji　father　east，　many　slice　beds　of　various　ages　form　complex

distributions（KAMEI，1952；IGo，1956）．　Perhaps　these　beds　form　an　imbricate　struc－

ture　like　the　one　near　Ise．

　　　　Both　the　strata　constituting　the　thrust　sheets　and　the　underlying　beds　have

undergone　intense　folding　accompanied　by　high－angle　thrusting．　Folds　are　generally

asymmetrical　and　are　often　overturned．　They　are　apt　to　be　pushed　and　laid　down

in　the　direction　of　the　progress　of　thrusting．　At　the　same　time，　the　folds　of　the．

beds　below　the　major　thrust　plane，　which　were　truncated　due　to　erosion，　are　pushed

down　by　the　thrust　sheets，　and　the　folds　of　the　thrust　sheets　themselves　are　also’

pressed　down　toward　the　thrust　plane．　Hence　the　structures　of　the　beds　above　and

below　the　thrust　plane　develop　a　tend　to　be　concordant（See　Fig．4，5＆7）．　This　is

very　similar　to　the　complicated　structure　of　the　Laramide　deformation　along　the　east

side　of　the　Sangre　de　Cristo　Range，　Colorado（EARDLEY，1951．，　P．378－381＆Fig．221

adapted　from　BuRBANK　and　GoDDARD，1937）．



372 M．KAWAI

III．　Consideration　on　the　origin　of　tllrust　systems

　　　　It　is　beyond　the　scope　of　the　present　study　to　make　clear　the　origin　and　detailed

mechanism　of　the　two　thrust　systems．　Only　a　few　facts　are　presented　herein　that

would　give　suggestions　for　further　study　of　the　problem．

　　　　（1）In　the　southwestern　area，　a　part　of　the　Permian　Mino　group　was　displaced

in　association　with　folding　and　thrusting，　but　the　whereabouts　of　the　displaced　part

・are　unknown．

　　　　（2）The　mainly　Lower　Cretaceous　Itoshiro　group　around　Mt．　Haku－san　forms

several　dome　structures　caused　probably　by　uplift　of　the　basement　Hida　complex．

The　severest　uplift　is　exemplified　by　the　core　of　the　anticline　near　Tandoguchi，

where　the　strata　of　the　Kuzuryu　and　Itoshiro　groups　were　overturned　and　the

basement　Hida　complex　was　thrusted　through　them．

　　　　（3）Along　the　Yokoyama　thrust　which　seperates　the　mainly　Lower　Cretaceous

Itoshiro　group　from　the　Hida　complex　a　great　displacement　took　place　in　the　north－

west　part，　but　the　thrust　disappears　in　the　southeast　part，　passing　into　the　uncon－

formity　beneath　the　Itoshiro　group，　Immediately　in　front　of　the　disappearing　point

of　this　thrust　a　sliding　is　found　along　the　unconformity　plane．　A　part　of　the　Ito－

shiro　group　adjacent　to　the　north　of　the　Yokoyama　thrust　shows　an　isoclinal　syn－

dine　with　inclination　of　about　20°．

　　　　Fact（1）is　an　example　of　a　partial　dislocation　and　transference　of　strata　as　a

result　of　intense　folding　of　the　P⑫leozoic　system．

　　　　Facts（2）and（3）are　considered　as　representing　the　early　stage　of　the　thrusting

，of　the　Hida　complex　over　the　Late　Mesozoic　system．

　　　　Geological　structures　indicating　the　early　stage　of　thrusting　are　recognized　in

the　Rocky　Mountains　area　of　Colorad．　BuRBANK　and　GoDDARD（1937）for　instance，

have　illustrated　a　supposed　early　stage　of　compression　and　overthrusting　prior　to

the　upthrust　of　the　Precambrian　rocks　and　the　downfaulting，　and　the　succeeding

structures　in　the　San　Luis　Valley　（EARDLEY，1951．，　P．378－381＆Fig．222）．　Also，

they　have　shown　that　two　elongate　masses　of　Precambrian　rocks　sqeezed　into　the

thrusting　belts　in　Huerfano　as　blocks　bounded　by　high－angle　faults（EARDLEY，1951．，

P．381＆Fig．224；KING，1959．，　P．121－122，＆Fig．70）．

　　　Thus，　in　the　structure　of　the　Ura－Nippon　thrust　sheets　the　thrusting　toward

south　or　southwest　in　intimately　connected　with　the　uplift　of　the　Hida　complex．

　　　　In　the　Cordillera　the　uplift　of　the　metamorphic　belt　in　the　western　area　was

followed　by　eastward　thrusting（SMITH＆STEvENsoN，1955；SPIEKER，1946；EARDLEY，

1951；KING，1959）．　In　the　case　of　the　Hida　Plateau　region，　by　tracing　the　direction

whence　the　Omote－Nippon　thrust　system　had　come，　one　will　meet　with　the　so・called

Ryoke　and　Sambagawa　metamorphic　belts　on　the　south　or　southeast　side．

　　　In　the　upper　reaches　of　the　Azusa　River　in　the　eastern　area，　the　Paleozoic

strata　constituting　the　Omote－Nippon　thrust　sheets　are　composed　chi6y　of　cherts，

but　toward　the　southeast　sandstones　and　clayslates　rapidly　increase，　whereas　a

reverse　tendency　is　recognized　in　the　group　of　Paleozoic　strata　below　the　thrust

plane．　The　sandstones　and　clayslates　which　were　predominant　in　the　northwestern

part　of　the　autochthonous　region　gradually　decrease　southeastward　and　come　into
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　　　Fig．7．　Structural　evolution　of　the　Late　Mesozoic　to　Early　Tertiary　time　in　the　Hida

Plateau．　Idealized　sections　of　the　some　site　incorporated　from　parts　of　sections　A－B　and　C－

D－E－F，、Figure　4．　（1）：StrUcture　as　it　exists　in　Late　Jurassic　time（Upper　Kuzuryu），（II）：

Structure　along　the　same　section　during　the　erosion　of　Latest’ Jurassic　time，（III）：along　the

same　section　durillg　deposition　of　Oguchi，　early　Early　Cretaceous　time，（IV）：Structure　along

the　same　section　duhng　deposition　of　Myogatani，1ate　Early　Cretaceous　time，（V）：Structure

along　the　same　section　immediately　after　the　eruption　of　Omodani　rhyolites，　Iate　Late　Creta’

ceous　time，（VI）：Structure　as　it　exists　in　Early　Tertiary　ti皿e．
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association　with　thick　chert　in　places．　Thus，　the　lithological　characters　of　the　two

groups　of　Paleozoic　strata　become　similar　and　thrust　faults　become　structurally　in－

distinct．　From　this　fact，　it　is　suggested　that　the　root　of　the　Omote－NipPon　thrust

probably　exists　on　the　east　or　southeast　side　of　the　present　area．

Concluding　remarks

　　　In　the　Hida　Plateau　the　Late　Mesozoic　formations　are　distributed　in　the　southern

marginal　area　of　the　Hida　gneiss　complex，　i．　e．　in　and　near　the　boundary　region　of

the　two　basements－the　Hida　complex　and　the　Paleozoic　of　the　Yamaguchi　facies．

They　are　stratigraphically　divided　into　the　Middle？－Upper　Jurassic　Kuzuryu　group，

mainly　Lower　Cretaceous　Itoshiro　group，　which　may　range　down　to　the　uppermost

Jurassic　and　up　to　lower　Upper　Cretaceous，　and　the　Upper　Cretaceous　Asuwa　group．

　　　Succeeding　to　the　deposition　of　the　Asuwa　group，　the　pos仁Oyama　andesite　and

the　Omodani　rhyolites　were　effused．　The　main　body　of　the　so－called　quartz　porphyry

which　is　widely　distributed　in　the　Hida　Plateau　consists　of　the　Omodani　rhyolites．

　　　After　the　effusion　of　the　Omodani，　the　Ura－Nippon　and　Omote－Nippon　thrust

systems　were　completed．　The　southwestern　extension　of　the　Omote－Nippon　thrust

theets　are　inferred　to　be　continuous　with　the　well－known　recumbent　masses　of　Mt．

Ibuki　and　Mt．　Ryozen．　Both　thrust　systerns　show　fairly　large　displacements．　The

geological　age　of　these　thrusts　is　older　than　the　younger　plutonism　and　is　probably

latest　Neocretaceous．

　　　The　geological　structures　of　the　Late　Mesozoic　and　older　strata　are　controlled

by　the　two　thrust　systems，　and　the　older　the　strata　the　greater　the　disturbance．

Hence，　it　is　evident　that　the　crustal　movements　relating　to　the　thrust　systems　con－

tinued　since　the　deposition　of　the　Kuzuryu　group．

　　　In　this　region，　deformations　advanced　along　with　the　development　of　the

encountering　two　systems　of　thrusting，　one　on　the　north　to　northeast　side　and　the

’other　on　the　south　to　southeast　side　of　the　central　area．

　　　　The　crustal　movernents　of　the　Late　Mesozoic　era　are　intensely　associated　with

the　severe　volcanic　activity　of　intermediate　to　acid　rocks　which　is　followed　by　the

intrusion　of　granite．　These　igneous　activities　occurred　from　the　late　age　of　Neo－

cretaceous　to　early　age　of　Tertiary．

　　　　The　crustal　movements　are　not　short－period　events　but　progressed　intermittently

from　about　Middle？Jurassic　to　Early　Tertiary．

　　　　The　movement　had　first　formed　the　Tetori　basin　at　the　southern　margin　of　the

Hida　gneiss　complex，　the　area　of　the　basin　gradually　expanded，　in　which　the　Tetori

super－group　was　deposited．　During　the　Late　Cretaceous　the　Tetori　basin　disappeared，

leaving　a　vast　plain　behind．　The　Asuwa　group　was　deposited　in　smaller　separated

depressions　with　which　this　plain　was　dotted，　and　the　lavas　and　pyroclastics　of　the

Omodani　rhyolites　accumulated　over　the　Asuwa　group．

　　　　The　Late　Mesozoic　sediments　and　volcanics　are　marked　with　many　discordances．

These　discordances，　excluding　the　unconformity　between　the　Jurassic　Kuzuryu　group

and　the　mainly　Lower　Cretaceous　Itoshiro　group，　do　not　always　represent　a　great
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time　gap　but　may　be　the　results　of　successive　minor　deformations．

　　　The　deformation　of　the　Hida　Plateau　region　is　remarkably　similar　to　that　of『

certain　parts　in　the］North　American　Cordillera．　The　Cordillera　was　subjected　to　long

series　of　severe　orogensis　that　continued　from　Early　Jurassic　to　Tertiary，　and　the

resaltant　deformation　progressed　from　the　west　to　the　east．　Within　such　an　extensive

region，　the　geological　ages　of　the　orogenesis　are　different　from　place　to　place，　hence

it　is　called　by　various　names　such　as　Nevadan，　Diabran，　Oregonian，　Santa　Lucian，，

Laramide，　etc．，　in　compliance　with　the　respective　districts．　Sorne　of　them　overlap

occasionally　with　one　and　the　same　district．　Similar　features　may　be　seen　in　Japan

and　adjacent　regions　of　Eastern　Asia．　As　far　as　the　Hida　Plateau　area　is　concerned，，

almost　all　the　stages　of　the　movements　from　Middle　Jurassic　to　latest　Cretaceous　are

expressed　more　or　less　intensely　by　the　deformation　of　the　strata　and　igneous　rocks．

　　　The　thrusting　activity　terminated　entirely　after　the　intrusion　of　Paleocene

granitic　rocks．　It　is　inferred　that　the　nature　of　deformation　has　changed　since　the

granitic　rocks　were　consolidated，　and　has　come　to　assume　a　new　style．　Another

renewed　cycle　of　crustal　movements　is　observable　since　mid－Tertiary　in　the　present

area　as　well　as　in　various　parts　of　Japan．
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