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Te蹴iary　Volca雌c　Activ萱ty，Geotect磯ic　His重ory

　　　a皿dl　theirα㎏aracterist董cs　i聡the　No鴬her凱

D且strict　of　Aomo雌Pre艶cture＊

Fujio　UEMURA＊＊

A恥s蟹act3The　Neogene　rocks　occurring　in　the　Tsugaru　Peninsula　and　those　in　the　Shimokit＆

Peninsul乱show　considerable　contrasts　in　many　respects　to　each　other．The　submarine

Shimokita．kaigan　Fault，which　is　located．under　theTairad＆teStr＆its　separating　two　peninsulas，

is　tectonically　ofprime　importance　for　the　contrasts。

　　　　　　The　Neogene　in　the　Tsugaru　Peninsula　consists　ofthe　Gongenzaki，IsomatsuシFuyube，

N＆gane，Lower　Kodomari，Upper　Kodomari，Shiwokoshi＆nd　Kanita　Form＆tions　fピom　the

base　upwards，while　that　in　the　Shimokita　Peninsula　lacks　in　the　formations　equivalent　to　and

lower　than　the　Fuyube　and　is　composed　of　the　Kimpachizawa，Hinokigaw＆，Lower　Koz＆wa，

Upper　Kozawa，Yagen　and　Ohata　Formations　generally　in　ascending　order．Most　of　the

formations　in　both　peninsulas，1ike　the　Neogene　rocks　in　other　districts　of　the　so－called　Green

Tuff　Region　of　Northeast　Ronshu，contain　volcanic　substances　more　or　less，and　some　forma－

tions　are　essentially　composed　ofvolcanic　products。Moreover，thick　piles　oflavas　and　coarse－

grained　pyroclastic　rocks　locally　intervene　among　the　Neogene£ormationsl　they　are　distin－

guishedastheBasalts，theMimmayaRhyolite，theHorozukiVolcanicRocks　andtheImabetsu
Andesite　in　the　Tsugam　Peninsula，and　Yunomatagaw乱Dacite　and　the　Ikokuma　Andesite

in　the　Shimokita　Peninsula．

　　　　　　Structurally，gentle　domes　with　longer　axis　of　northwest　trend．are　well－developed，

and　the　bro＆d　dome　aromd．the　pre－Tertiary　basement　rocks　in　the　Shimokita　Peninsula

and　the　local　dDme　near　the　northeast　coast　in　the　Tsugaru　Peninsula　are　their　good　examples。

The　doming　areas　bear　the　intrinsic　nature　ofuprising　block　movements，which　has　caused　to

decrease　the　thicknesses　ofNeogene　sediments　as　coming　nearer　to　the　domes　and　to　letthelands

emerge　at　earlier　age　in　the　dome　areas　than　in　other　areas．The　uprising　movements　are　con－

nected　with　and　particularly　remarkablejust　befbre　the　eruptions　ofvolcanic　rocks　such　as　the

Horozuki　Volcanic　Rock　in　the　Tsugaru　Peninsula，and　the　rhyolitic　and　dacitic　rocks　of　the

Hinokigawa　and　Yagen　Formations　and　the　Ikokuma　Andesite　in　the　Shimok圭ta　Peninsula．

　　　　　　Anticlines，synclines　and　faults　trending　nearly丘om　north　to　south　are　conspicuously

specific　in　the　Tsugaru　Peninsula　and　under　the　Tairadate　Straits，being　combined．with　the

dome　structures，whereas　they　are　ill－developed　in　the　Shimokita　Peninsula，where　the　struc－

ture　is　generally　under　the　sway　of　above－noted　bro＆d　dome．The　Shimokita－kaigan　Fault　is

one　of　the　most　outstanding　of　this　kind　ofstructures．Passing　through　the　fault丘om　Tsugaru

side　to　Shimokita　side，the　Neogene　formations　excepting　the　volc＆nic　parts　rapidly　decrease

in　thickness　and　the　gravity　anomalies　which　are　reverse　to　the　underground　depths　of　the

basement　suddenly　increase　in　value。

　　　　　　Eistorically　speaking，the　eruption　of　andesite　and　the　simultaneous　subsidence　com－

menced　in　the　Tsugaru　Peninsula　at　the　begiming　ofMiocene　Epoch　aRer　the　long　period　of

terrestrial　and　denuding　environments，and　caused　to　accumulate　the　Gongenzaki，Isomatsu

and　Fuyube　Formations　generally　ofvolcanic　rocks，which　are　mostly　marine，but　partly　non－

marine．However，the　Shimokita　Peninsula　was　still　under　the　land　condition．The　substantial

transgression　began　with　the　deposition　of　the　Nagane　Formation　gener＆11y　of旦ne－grained

tu価ceous　and　mudd．y　sediments　characterized　by　many　intercalations　of　submarine　basalt

lavas　in　the　Tsugaru　Peninsula・It　gradually　expanded　to　create　a　large　sedimentary　basin，

＊Thesis　s砥bmitted　to　the　Kyoto　University　in　partial　fu1且lment　ofthe　requirements　ofthe　doctrate。

＊＊Geology　Department。
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and　the　sea　invaded　also　onto　the　Shimokita　Peninsula，where　the　Kimpachizawa　Formation

corresponding　to　the　Nagane　was　deposited，although　small　in　thickness．

　　　　　From　this　time　onwards，the　two　sides　bounded　by　the　Shimokita－kaigan　Fault　subsided

di饒rentially　from　each　other．On　the　Tsugaru　side，the　conspicuous　subsidence　continued　to

have　resulted　in　the　widespread　and　thick　beds　ofhard　shale　and　b1＆ck－coloured　massive　mud－

stone　ranging　fピom　the　Lower　to　Upper　Kodomari　Formations。On　the　Shimokita　side，the

subsid．ence　diminished　in　rate　because　ofsetting　out　and　the　gradual　progress　ofuplifting　move．

ments　to　fbrm　the　broad　dome　structure，and　instead　of　sedimentation，the　eruption　of　acid

rocks　took　p1＆ce貸om　many　centers　and　accumulated　the　Hinokigawa　and　Yagen　Formations．

Consequently，the　pelitic：Lower　and　Upper　Kozawa　Formations　on　this　side，which　were

equivalent　to　the　Lower　and　Upper　Kodom＆ri　on　the　Tsugaru　side，were　limited　out　of　the

doming　terrain　and　as　thin　beds。But，the　uplifting　was　rather　con旦ned　in　extent，so　that　the

thickness　of　pelitic　sediments　was　rapidly　increasing　as　going＆way　fヒom　the　dome　structure。

　　　　　　The＆rea　of　the　Hinokigawa　Formation　widely　covering　the　broad　dome　structure

in　the　Shimokita　Peninsula　is　made　up　of　a　number　of　depressions　or　subsided　basins　which

are　several　kilometers　in　diameter　and　overlap　one　after　anotheL　Some　ofthe　basin　structures

are　testiHed　also　by　gravity　surveys　and　test－borings。A　similar　structure　is　also　observed　in

tぬe　area　of　the　Yagen：Formation．Each　of　these　structures　was　originated　from　an　eruptive

center　of　acid　rocks，which　ca皿ied　out　an　unifbrm　cycle　of　volcano－tectonic　process　having

consisted　of　the　commencement　of　depressional　movements　with　minor　eruptions，then　the

substantial　depression　and　violent　eruptions　of　lavas　and　pyroclastic　flows，and　finally　the

ceasing　ofdepression　soon　after　the　repetition　ofminor　pumice　flows。

　　　　　　After　the　deposition　ofUpper　Kodomari　and　corresponding　Upper　Kozawa　Formations，

theTsugarusidewassu句ectedto　theupliftingmovementswhichformedadomestructurein　the
north　and　an　anticlinal　belt　in　the　axial　part　of　the　peninsula，and　the　Shimokita　side　was

contimously　under　the　inHuence　of　d：oming　movements，which　expanded　more　to　the　north

and　the　south．The　wide　sedimentary　basin　which　had　been　present　on　the　Tsugaru　side　was

differentiated　into　the　west　zone£adng　the　Japan　Sea　and　the　east　zone　incIuding　the　Tairadate

Straits　because　of　the　uplift　in　between，and　the　marine　Shiwokoshi　and　Kanita　Formations

composed　of　siltstone＆nd　sandstone　were　thickly　deposited　in　both　zones　owing　to　the　con－

tinuous　subsidence．The　successive　enlargement　of　uplifUng　belt　on　the　Tsugaru　s三de　has

graduallycontractedfrom　thewestthewidthofsedimentarybasinofeastzone，andnowcon丘nes

the　basin　only　under　the　Tairadate　Straits．

　　　　　　The　Tsugaru　Peninsula　and　the　Shimokita　Peninsula　have　been　currently　regarded　as

the　extensions　of　so－called　Dewa　Hillylands　and，Backbone　Range　of　the　geotectonic　divisions

proposed　in　the　Green　TuffRegion　ofAkita　and　Iwate　Prefbctures，respectively．But，this　view

isnotsound　because　ofthe　discrepancyofthe　geotectonic　characters　revealed丘om　the　Neogene

constitutions．The　thick　accumu1＆tionsrangingwholly　from　the　lowermost　to　the　uppermost　of

the　Neogene　in　the　Tsugaru　Peninsula　are　rather　correlative　to　those　in　the　Oga　Peninsula

and　the　Akita　PIain　which　are　tectonically　considered　to　compose　the　so－called　Japan　Se＆

Coastal　Zone　ofthegeotectonic　divisionsofGreen　Tu狂Region．With　reg3rd　to　the　Shimokita

Peninsula，the且ne－grainedsediments　rangingfrom　the　Kimpachizawa　up　to　the　Upper　Kozawa

aresurelythinintheareas　ofbroaddomestructure，butareknown　as　quite　thickinthenorthem

as　well　as　southem　extensions　of　the　peninsula．The　actual　existence　of　the　Neogene　rocks

suggests　that　the　Shimokita　Peninsula　lies　within　the　extension　ofDewa　Mountains　and　that

the　head　part　ofpeninsula　is　very　like　the　uprised　portions　ofthe　Mountains．

且．　恥瞭o《賊醜量⑪醜躍鵡Ac髭聡⑪w置e《豊ge醗e戯

The　northem　district　ofAomori　Prefヒcture　dealt　with　in　this　paper　comprises　the　northem　part

ofthe　Tsugam　Peninsula　and，the　head，part　ofthe　Shimokita　Peninsula（abbreviated　as　the　Tsugam

and　Shimokita　Peninsulas　on　the　later　pages，respectively）which　are　separated　by　the　Tairadate
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Fig。1　1ndex　m，ap．

Straits（Fig。1）．It　is　a　part　of　the　so－called　Green　Tuff　R．egion　of　Northeast　Honshu，where　the

Neogene　consists　Iargely　ofvolcanic　products　which　are　considerably　su句ected　to　deuteric　andl　hydro－

thermal　alterations．

　　Many　geologic　studies　have　been　perfbrmed　in　this　district　so色r．They　were，however，1imited

to　the　stratigraphic　researches　ofeither　the　Tsugaru　Peninsula　or　the　Shimokita　Peninsula，and　never

considered』both　of　the　peninsulas　together．The　author　has　been　interested　in　the　regional　setting

of　the　Neogene　geology　over　the　whole　district，and　has　pursued　the　surveys　in　the　fbllowing　eight

我reas　one　after　anotherl　namely，Ohata　ofthe　Shimokita　Peninsula　at　first，then　Kodomari，Horozuki

and　Kanita　ofthe　Tsugaru　Peninsula，and　Sai，Oma　and　Mutsu一：Kawauchi　ofthe　Shimokita　Pen－

insula．

　　　Eaving　summarized　not　only　the　stratigraphy，the　characters　of　volcanic　products　and　the

geologic　structures　but　also　the　gr批vity　survey　and　the　drillings，、the　author　arrived　at　an　idea　about

the　N’eogene　geotectonic　evolution　of　this　district　that　dif臨s丘om　the　currently　accepted　view．

Namely，he　recognized　the　considerable　contrasts　between　the　characters　ofthe　Neogene　rocks　oc．

curr血g　on　the　Tsuglaru　side　includling’the　sea－floor　ofthe　Tairadate　Straits　and　those　on　thc　Shimo－

kita　side．He　elucidated　the　crustal　movements　and　volcanic　activities　on　the　two　sid，es　which　had

brought　about　the　contrasts，and．reached　to　a　new　opinion　on　the　relation　between　the　present　dis－

trict　and　the　typical　Green　Tuffdistrict　in　Akita　and　Iwate　Prefヒctures．
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　　　　The　discussions　on　the　tectonic　movements　in　the　Green　TuffRegion　were　chiefly　based　upon

the　researches　in　the　Akita－Iwate　districts　so　far．It　would　be　desirable，however，that　the　characters

ofthe　Neogene　in　the　Aomori　district　as　well　as　the　southwestem　Hokkaido　should　be　consolidated

into　the　discussions．The　author　hopes　that　this　paper　will　serve　as　an　aid，fbr　this　field　of　research．

　　　　Taking　the　opportunity　of　drafting　this　paper　the　author　expresses　heartfblt　appreciation　to

Profヒssor：Ke弓i　NAKAzAwA，Profもssor　Tadao　KAMEI　and　Prof6ssor　Ichikazu　HAYAsE　of　the　Faculty

of　Science，Ky6to　University，fbr　the　kind　guidance　provided　to　him．The　author　also　would　like

to　expresshis　sincere　gratitude　to　Dr．Masatsugu　SAITo，the　fbrmer　director　ofthe　Geological　Survey

ofJapan　and　Pro免ssor　Iichiro　TAKへHAsHI　of　the　Iwate　university，fbr　the　guidance　in　many　ways

including　thcβeld　surveys　and　laboratory　works。UsefUI　discussions　and　advice　were　rendered　daily・

by　Dr。Shigeru　SAT6，Dr。Konroku　TsusHIMA，DL　Sachio　IGI，Dr．Yas則●i　KITA，Dr』Kiyoshi　SuMI

of　the　Geological　Survey　constant　encouragements　were　extended　by　all　members　of　the　Geology

Departmentofthe　Survey，and　toallthesepeople　the　author’s　deep　appreciationis　tenderedherewith．

2．　History　of　the　Research

　　　　The　recomaissance　in　the　northem　part　of　Aomori　Prefもcture　was　perfbrmed飯stly　by　SAT6

（1919）of　the　Geological　S皿vey　ofJapan，and　disclosed　the　outline　of　the　geology　as　presented　in

the“Mimmaya，，and“Shiriyazaki’，geological　m我ps　on　the　scale　of1：200，000，including　the　des－

criptions　ofmineral　deposits　such　as　Nishimata　and　Abeshiro　in　the　Shimokita　Peninsula　where　the

mining　Proceeded　at　that　time。

　　　　In　the　beginning　of　Showa　Era，as　the　demand　fbr　the　underground　resources　increased，the

Geological　Survey　conducted　the　detailed　survey　on　the　petroleum員elds　of　Tsugaru　province　and

issued　the　Daishaka　oi1且eld』map　surveyed　by　IlzuKA（1929）and　the　Kanita　oil　Held　map　by』SuzuKI

（1936／1937）。IlzuKA（1930）mad』e　the　stratigraphic　classi丘cation　ofthe　Neogene　with　the　correlation

to　that　ofthe　Akita　oi1且eld．TAKAHAsHI　and　YAGI（1936a，b）ofthe　Tohoku　University　researched　the

Neogene　in　the　entire　Tsugaru　province　and　expressed　a　new　comment　on　the　geologic　structureラ

especially　on　the　Tsugam　F乱ult．NoMuRA　and　HATAI（1936）and　YABE　and　HATAI（1941）ofthe　same

University　studied　many　Neogene　fbssils　and　considered　the　geochronologic　problem．During　the

above－mentioned　period，no　papers　were　amounced』in　regard　to　the　Shimokita　Peninsula　except　the

research　on　the　Yagen　Formation　and　the　fbssils　obtained　by　OTuKへ（1939）of　the　University　of

Tokyo。

　　　　：Right　after　the　last　war，the　Aomori　Prefヒctura10伍ce　requested』to　the　Rokkaido　University　to

und』ertake　the　geologic　survey　over　the　entire　pre琵cture，and　issued　the　geologic　map　on　the　scale

of．1：200，000with　the　text　entitled“The　underground　resources　of　Aomori　Prefヒcture，，（1954）．

The　author，s　geologic　works　started　in1954and　some　ofthc　results　were　published　as　the　geological

maps“Ohata，，（UEMuRA　and』SAITo，1957）and“Oma，Sai’，（UEMuRA，1962）on　the　scale　of1：50，000

and　their　explanatory　texts．In　the　same　period　ofthe　author，s　survey，Institute　fbr　Natural　Resources

engaged　in　the　study　ofthe　overall　Shimokita　Peninsula，and　presented“The　geology　ofOsoreyama

Volcano’，by　G6HARA，KuwANo　and　OIDE（1957），and“Tertiary　of　the　west　part　of　the　Shimokita

Peninsula”by　SuzuKI　and．KuwANo（1962）．

　　　　The　basic　survey　fbr　the　construction　of　the　Seikan　submarine　tumel　to　connect　H：osnhU　and
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Hokkaido　commenced　in1955by　the　Japan　National　Railways，The　Geological　survey　ofJapan

participated　in　the　survey　of　the　Tsugaru　Peninsula　andl　the　adjoining　sea　bottom　at　the　re似uest　of

the　National　R．ailways，and　a　part　ofthe　results　was　summarized　in　the　geological　map“Mimmaya”

on　the　scale　of1＝50，000and　its　explanatory　text　by　OTA，OzAwA　and』ONo（1957）。Successively　the

Geological　Survey　extendled　the　works　into　the　areas　of“Horozuki，，surveyed　by　SAITo　andl　the

author（1957），“Kanita，，by　the　author，TsusHIMA　and　SAITo（1959）and“Kodomari，’by　TsusHIMA

and　the　author（1959）．

　　　　1）u血g　the　approximately　same　period　ofthe　above，Petroleum　Development　Corporation　was

active　on　the　researches　in　the　Tsugaru　province，and　the　results　were　reported　by　IwAsA（1962）

entitled“Study　on　the　oil　bearing　Tertiary　in　the　Tsugaru　province　of　Aomori　Prefヒcture　and　its

structural　developme丘t’，．He　summarized　geology，gravity，seismic　prospectings，test　borings，etc．and

presented　many　new魚cts　and　problemsl　fbr　instance，he　summarized　the　structural　history　of　the

Tsugaru　province　fンom　a　viewpoint　oftectonic　development　ofthe　Uetsu　Geosyncline．

　　　　Based　upon　such　rapidly　increased　infbrmations，KITAMuRA，IwAI　and　NAKAGAwA　revised

“Geological　map　of　Aomori　Prefヒcture，，on　the　scale　of1：200，000and　its　explanatory　document

’（1963）。

　　　　The　author　extended　his　geologic　survey　to　the　Mutsu－K．awauchi　and　Wakinosawa　areas　of

Shimokita　Peninsula，and　also　participated　in　the　regional　prospecting　prqject　in　the　peninsula，planned

bytheMetallic　MineralExplorationAgency．Thcprojectincludednotonlygeologicsurveysbutalso

gravity　measurements，marine　sonic　prospectings　and　test　borings，and　the　results　were　partly　an－

nounced　as“：Report　ofregional　survey　in　the　Shimokita　district，，byTAKAHAsHI　and130thers（1969－

1971）廿om　the　MinistryofIntemational　Trade　and　Industry。

3・o就且魎e⑪遅曲eNe・g鋤e

　　　　The　stratigraphic　classiHcation　of　the　Neogene　rocks　in　the　district　with　special　refヒrence　to

the　widely　accepted　Neogene　sequence　established　in　the　Oga　district　ofAkita　Prefbcture　is　given　in

Table　L　The　rock　facies　in　the　Shimokita　and　Tsugaru　Peninsulas　are　considerably　dif驚rent丘om

each　other．Theマolcanic　products　prevail　all　over　the　Neogene　column　in　the　Shimokita　Peninsula，

while　as　far　as　the　middle　and』upper　parts　ofthe　Neogene　are　concemed，they　occur　in　lesser　amounts

or　in　local　areas　in　the　Tsugaru　Peninsula。Consequently，the　stratigraphic　division　is　determined．

separately　in　each　peninsula・

　　　　Most　ofthe　lavas　and　the　pyroclastic　rocks　are　treatcd　together　with　the　sedimentary　rocks　as

the　constituents　ofthe　Neogene　fbrmations．They　are　dif琵rentially　developed　in　the　Neogene　columns

either　in　the　Tsugaru　or　Shimokita　Peninsula，and　are　thickly　accumulated　particularly　in　the

areas　where　the　sedimentary　beds　are　poorly　developed』But，some　ofthe　volcanics　are　local　or　cover

one　or　more　fbrmations，and　they　are　named　after　their　petrographic　characters．Such　volcanic

bodies　are　also　more　particular　in　the　Shimokita：Peninsula　than　in　the　Tsugaru　Peninsula・

　　　　The　geologic　map　of　the　district，which　is　chiefly　based』on　the　present　author’s丘eld　works，is

shown　in　Fig．2．The　younger　fbrmations　than　the　Fuy・ube　cover　the　m勾or　parts　ofboth　peninsulas．

The　Fuyube　and．10wer　fbrmations　occur　only　as　inliers　ofdome　structures　or　other　small　exposures
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Table　l　Stratigraphic　relation　of　the　Neogene　fbrmations　and　rocks　in　the　area。

Ogq　peninsulq

Akl†q　Prefecture
Tsugqru　Peninsulq

Shimoki†q　　peninsu　lq

SW　Pqr† N　E　PQ　r†

Shibikqwq　FormQ†ion
Kqni†q　　Formo†ion

　　　　　　　　　曹Wqkimo†o　Formqtion

Ki†qurq　　Formq†ion
Shiwokoshi　ImGbetsu
Formq†ion　　Andesite l　kokumG　Andesi†e

　Ohq†q　Formqtion

　Ikokumq　Andesite

YunomqtqgGwq　Dqcite
Funqkqwq　Formqtion uPPer　Kodomqri　Formq†ion

UPPer　Kozqwq　FormG†lon

Onnqgqwq　Formo†lon Lower　Kodomqri　Formq†lon
Lower　Kozqwq日ormq†ion

Horozuki
Molconic駄》cks

　Mlmmoyo
　　Rhyolite

Hinokigαwq　Formqtion

Yqgen　Formq†ion

Hinokigqwq　Formqtion

Nishikurosqwq　Formq†ion
KimpQchizqwq　Formqtion

　　Bosement　Rocks

Nqgqne
　　　　　　　　　　　BqsqIt

Formq†ion

Dqijimα　Formq†ion
Fuyube　Formq†ion

Isomqtsu　Formqtion

Monzen　Formqtion Gongenzoki　Formq†ion

Bqsemen†　Rocks

in　the　Tsugaru　Peninsula，while　the　corresponding　fbrmations　are　absent　in　the　Shimokita　Peninsula。

3。且　s重蜜at量9盟璽》恥y

3．且』．　Ts聡9認蜜聡亙勘e髄垂阻s鯛置箆

亘）　聖穿e画丁㊧ぜ重置箆蜜y盤晦se離戯e鼠賦R◎c監s

　　　The　basement　rocks　are　exposed　at　Gongenzaki　Cape　ofa　small　peninsula　ofKodomari　prqject．

ing　west　f士om　the　Tsugaru　Peninsula，and　at　Katakariishi－zawa　in　the　northeast　side　ofthe　Tsugaru

Peninsula．In　the　fbrmer，they　consist　of　phyllitic　slate，chert　and　limestone，and　in　the　latter　they

are　phyllitic　slate。

2）　　G⑪魍9㊧盤窟a旦藍量］霞⑰鐡慮量⑭聡

　　　The　fbrmation　crops　out　not　only　at　Gongenzaki　but　also　in　the　Isomatsu－zawa　and　Yotsudaki．

zawa　valleys．Stratigraphically，it　starts　with　the　basal　conglomerate　containing　the　pebbles　ofslate

and．chert，and　is　composed　mainly　ofpurplish　grey－green　tu仔breccia，ofwhich　lower　part　is　welded

tuff　containing　purple，Ienticular　rock　f士agments．Altered　andesites　are　interbedded　at　various

horizons　in　the　tu仔breccia．

　　　動g撹5sp．and．（～御螂sp．are　discovered』at　Gongenzaki　by　SAIKAwA（19541MS）。They　belong　to

theAniai　Fossil　Flor乱，which　is㎞own　as　early　Miocene　in　age　and　indicative　ofrelatively　cold　climate．
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　　　　　　　　　　Fig．2　Geological　map　of　the　northem　partラAomori　Pre免cture．

Quatemary＝1．Alluvium；2。Terrace　Deposits33．Nodai　Formation；4．Volcanic　Rocks（Osoreyama　Volcano，

　　　　　　　Hiuchidake　Volcano，Gobδdake　Volcano）35。Hamana　Formation；6．Hantarδ・zawa　Formation．

Pliocenel7．Kanita　Formation；8。Ohata　Formation．

Miocene＝9．ShiwokoshiForm飢ionl　lO，ImabetsuAndesitel　l1．IkokumaAndesite三12．Granodioriteporpぬyritel

　　　　　　　　l3．Upper　Kodomari　Formation；14．Upper　Kozawa　Fo㎜ation315。Kuzusawa　TuffMember；16．

　　　　　　　Yunomatagawa　Andesite；17．R．hyolite多18．Dacite319．Kuchihiro　Andesite三20．Andesitel21。Lower

　　　　　　　Kodomari　Formationl22。Mimmay＆Rhyolite，HorozukiVolcanic　Rocksl23．Lower　Kozawa　Forma－

　　　　　　　tion三24．Gi㎜anbokuTuffMemberl25．YagenFormation－YmokawaMemberl26。YagenFormation・

　　　　　　　Yunokawa　Member，Kamanosawa　Memberl27．Hinokigawa　Formation328。Nagane　Formation・
　　　　　　　Mudstone　facies；29。Basa豆ts；30。Kimpachizawa　Formationl31．Nagane　Fomlation－Tuffaceous

　　　　　　　sandstone　fac量esl32。Kimpachizawa　Formation－Basal　conglomeratel33。Fuyube　Formation334。

　　　　　　　Tapp玉Andesites；35．Isomatsu　Formation336．Gongenzaki　Formation。

pre錫Ter重iary：37。Quartz　dior二te多38。Phyllite，limestone，etc。

3）　亘s麗脆認酋魍置⑪轍題慮量⑪聡

　　　　The　distribution　is　limited　to　the　southwest　ofthe　dome　structure　ofYotsudaki－yama．But　in　the

peninsula　of　Kodomari，the　Gongenzaki　Formation　is　overlain　directly　by　the　Fuyube：Formation．

The　lower　part　of　the　fbrmation　is　mainly　composed　of　conglomerate　carrying　the　pebbles　of　slate

and　chert，and　the　upPer　part　consists　of　tuHゑceous　sandstone　and　siltstone，interbedded　by　greyish

green　coloured　tuff．There　is　no　structural　d』if驚rence　between　the　Isomatsu　and　the　Gongenzaki

Formations，but　the　presence　ofpebbles　ofbasement　rocks　particularly　abundant　in　the　conglomerate

ofthe　Isomatsu　suggests　that　two　fbrmations　are　unconfbrmable　in　a　part　at　least．

　　　　Forty　fbur　species　ofmolluscan　fbssils　including四6α7卿妙056π吻and　P漉吻60娩んo勿α漉were
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reported　by　MlzuNo（1964）。According　to　him　they　belong　to　the：Kadonosawa　fbssil飴una，which

indicates　mild　current　and　brackish　environment．

　　　　The　Isomatsu　Formation　was　once　re驚rred　to　Oligocene　in　age　by　NoMuRA　and蚤｛ATAI（1936）

and・耳oTAKA（1955）・But　this　opinion　is　not　correct・because五t　now　be60mes　apParent　that　the　fbr－

mation　is　younger　than　the　Gongenzaki　Formation　and　bears　many　molluscan　fbssils　common　to　the

overlying　Fuyube　Formation．

4）　運既y聰恥e　Eo置蹴亙a重置⑪魍

　　　　The　fbrmation　is　extensively　developed　fyom　the　central　part　ofthe　dome　structure　ofYotsudaki－

yama　to　the　north　up　to　Tappi－zaki，and　crops　out　also　in　the　peninsula　ofKodomari，on　the　dome

structure　ne乱r　Horozuki，and　in亘akamagoshi－dake．It　is　composed　of　green　andesitic　pyroclastics，

intercalated　with　basaltic　and　dacitic　pyroclastics，tu肱ceous　sandstone，mudstone，and　lavas　of

rhyolite，andesite　and　basalt。

　　　　The　size　ofandesitic　pyroclastics　occurring　in　the　north　is　large，while　that　in　the　south　is　smal1，

and　such　a　tendency　continues　to　the　overlying　Nagane　Formation．OTA，OzAwA　and　ONo（1959）

distinguished　the　coarse－grained　pyroclastic　rocks　occurring　in　the　Mimmaya　area，that　is　the　north－

emmost　ofthe　peninsula，as　the　Tappi　Andesites。It　is　conceivable　that　the　volcanic　centers　may　be

in　that　area．

　　　　The　Fuyube　Formation　confbrmably　overlies　the　Isomatsu　Formation　around　Yotsudaki－yama．

And，it　directly　covers　the　Gongenzaki　Formation　in　the　peninsula　of　Kodomari，indicating　an

uncon最）rmity．Z61えo襯z椛96γ乞，（7α5♂ごznθαんαn6ん02，and　five　other　species　of　plant長》ssils　identiHed　by

TANAI　were　reported　by　TsusHIMA　and　UEMuRA（1959），and　twenty　three　species　ofmolluscan　fbssils

including∠4吻麗ll2ηαsp。，α吻ぬ」α塵励oαnαand　Cゐ1α剛5廊厩α伽5乞5were　reported．by　MlzuNo（1964）．

TheplantfbssilsbelongtotheDa麺imaFossilFloraofmildclimateandthemolluscanfbssilsshowwarm

oceanic　environment，being　middle　Miocene　in　age．

5）　N調ga醜e　Fo暫餓2慮直o麗し

　　　　This　fbrmation　is　exposed　around　the　dome　structures　ofYotsudaki－yama　and　Horozuki，and　is

also　seen　along　the　anticlinal　axis　in　Hakamagoshi－dake　and　in　the　north　ofKanita。

　　　　The　rock　facies　isvariable．Around　theYotsudaki．yama　I）ome，main　rocks　are　green　tuf溢ceous

sandstone　and　andesitic　tuff，intercalated　with　basalt　lavas．Around　the　Horozuki　Dome，tuf猛ceous

sandstone　and　andesitic　tuff　occur，accompanied　by　a　basal　conglomerate　with　pebbles　mostly　of

chert．On　the　anticlines　ofEakamagoshi－dake　and　in　the　north　of　Kanita，the．rocks　are　composed

chiefly　ofbasalt，with　intercalations　variable　in免atures　f士om　abundant　tu価ceous　sandstone　and　tuff

and　subordinate　black　mudstone　to　vice　versa．

　　　　The　N乱gane　Formation　confbrmably　overlies　the　Fuyube　Formation，except　fbr　the　area　around

Horozuki　where　the　basal　conglomerate　uncon｛brmably　covers　the　erosion　surface　ofblack　mudstone

constituting　the　upper　part　ofthe　Fuyube　Formation。

　　　　Twenty　three　species　of　molluscan　fbssils　including　S肋h¢h6毎クα66乞and，Pα勧ψ66醜ッ蹴α5αん鉱

伽α5α雇6那乞5have　been　discovered　by　MlzuNo（1964）．These　fbssils　indicate　neritic　environment　und．er

warm　climate．

6）Lowe宜臨面m躍置Fo簡麟磯
　　　　Thefbrmationoccursmostlyinthesouthemhalfofthedistrict，particularlyintheareafンomdome

structure　ofHa七amagoshi－dake　to　the　a両acent　north，and　along　the　anticline　north　ofKanita。It　is
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also　seen　as　small　exposures　along　the　synclinal　axis　near：Kod，omari．H：ard．shale　with　clear　bedding　of

about10cm　thick　characterizes　the　fbrmation，The　lowermostpart　is　interbedded　byHintyorsiliceous

shale。Intercalations　of　bluish　grey　acid　tuff　occur　at　several　horizons，and　they　Iaterally　increase　in

thic㎞ess　andchange　totheHorozukiVolcanic：Rocksorthe　MimmayaRhyolite．Themarlitenodules

are　sporadically　contained　in　the　hard　shale。

　　　　Sαg召吻50h伽痂，diatom　fbssils　such　as　Co56伽漉56％5andオ鰯hηo鰯鋤5，and　benthonic　fbraminifヒra

such　as　Bα吻吻hoηsp。andπ砂1ψh7αgη20劾5sp。have　been　discovered　fヒom　this　fbrmation。

7）ぬsa亙t量cRocks

　　　　They・comprise　basalt　and　dolerite　contemporaneous　with　the　Nagane　and　Lower　Kodomari

Formations．Basalt　occurs　as　lavas，tuffbreccia，intrusive　sheets　and　dikes，and　dolerite　intrude　into

the　Lower：K。odomari　Formation。A　di装e　swarm　trending　north　or　northeastis㎞own　in　the　eastof

Horozuki。Apartoft1｝edikesisgabbroic。

8）Ho胸z曲量V⑪1c蹴量cRocks我墓dM㎞ayaR髄yo騰e
　　　　Although　di価rently・named，both　are　acid　rocks　contemporanous　with　the　Lower　Kodomari

Formation．The　chiefconstituents　are　lavas　ofglassyrhyolitewithfもwphenocrysts，and　theremainders

are　intercalating　lavas　comprising　rhyolite　with　phenocrysts　of　potassium　fヒ1dspar　and　biotite　or

plagioclase．Aphyric　dacite　and　beds　of　dacite　tuff　breccia　are　also　contained。

9）　Up】per］Kodom訊r量1Fo㎜a戯on

　　　　The　fbrmation　is　extensive　particularly孟n　the　surroundings　and　the　north　ofthe　Hakamagoshi－

dake　dome　structure，and　in　the　area　north　ofKanita．It　confbrmably　overlies　the　acid　tuffbed　or　the

hard　sh我1e　ofthe　ILower　Kodomari　Formation．Dark　grey　massive　mudstone　without　clear　bedding

but　with　sporadic　intercalations　of　siliceous　shale　is　the　main　constituent。It　becomes　fヒagile　by

weathe血g．It　includes　marlite　nodules，attaining　about　l　m　in　length　in　the　lowermost　part　ofthe

hmation．
　　　　Thefbssils　arescarce　inthisfbrmation，althoughSαgα7伽6h吻π韻s　popular　and（か61α？η伽ブごψoπ加

and〃1α7痂o痂θllα60窺耀廊are　reported　by　IwAsA（1962）．

10）S腫W磁・S腫F⑬rma重i・n

　　　　The　fbrmation　occurs　mainly　in　the　west　wing　ofanticline　extending倉om　Shiwokoshi　north　of

Kanita　to　the　northwest，and　also　in　small　areas　northeast　ofKodomari　and　east　ofthe：LakeJ豆san．

　　　　In　the　environs　ofShiwokoshi，the　fbrmation　starts　with　the　massive　diatomaceous　siltstone　and

pumice　tu任showing　slumping　structures，and　gradually　changes　upwards　to　the　altemations　of

siltstone　with　conglomerate，tu飴ceous　sandstone　and　pumiceous　tuff。This　facies　continues　until

the　environs　of　Shimizumata－zawa，but　changes　to　the　Imabetsu　Andesite　in　the　farther　north。

In　the　areas　near　Horozuki　which　is鉛rther　north　ofthe　afbrementioned　area，near　Kodom翫ri　and

near　ILakeJOsan，the　lowermost　part　is　representcd　by　altemations　ofsiliceous　shale　and　tuf飴ceous

sandstone，and』the　main　part　consists　of　diatomaceous　siltstone　with　lenses　of　siliceous　shale　and．

d．iatomaceous　mudstone，which　in　tum　is　overlain，excepting　near　Lake　JUsan，by　the　Imabetsu

Andesite．

　　　　Under　the　microscopeラmany　f士agments　oforganisms　are　seen　in　the　siltstone．Radiolarians　such

as：Liosphaeicae　and　Ellipsidiicae，and．diatoms　such　asオ7α6hηo観5躍5and　Go56乞ηo廊郷シin　addition

to　Sα9α7π656h露σπ髭and　sponge　spicules，have　been　identiHed・

　　　　The　relation　with　the　Upper　Kodomari　Formation　is　confbrmable　in　the　north　ofKanita，and
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any　diHもrence　of　geologic　structure　is　not　seen　also　in　other　exposures・

盟）　亘朧題租》e重s服A麟les量醗

　　　　Mostly　andesitic　and　partly　dacitic　rocks　widely　distributed　in　the　synclinal　belt　along　the

Imabetsu：River　are　the　same　as　the　Upper　Kodomari　and　Shiwokoshi　Formations　in　age。They　are

generally　not　altered．And，esite　occurs　usually　as　tuff　breccia　containing　black　andesite　blocks　in　a

yellowish　brown　matrix　and　rarely　as　lavasJ）acite　occurs　as　tuffbreccia　and　lavas。：Lavas　crop　out　in

the　northeast　ofKodomari，at　Shimizumata－dake　and　in　other　places。

且2）　　K題臨量重a　Eo営職盆重置⑪軍亘

　　　　The　fbrmation　composes　a　syncline　in　the　hills　along　the　Kanita　and　Imabetsu　Rivers．Near

Kanita，the　lower　part　consists　of　grey，medium－grained，tuf色ceous　sandstone　and　mudstone，the

middle　part　is　bluish　grey　massive　sandy　siltstone　interbedded』by　sandstone　and　pumice　tuf£and　the

upPer　part　is　coarse－grained，tu肱ceous　sandstone　interbedded　by　mudstone　and且ne　sandstone。

As　going　up　along　the　Kanita：River，tu価ceous　sandstone　and　siltstone　of　the　lower翫nd　middle

parts　graduallybecome　coarser－grained　and　increase　inthe　conglomerate　interbedswith　thepebbles　of

andesiteandsiliceousshale。（】ontortedstructure，slumpstructureandotherstructuresdue　toabnormal

sedimentation　are　developed　at　every　basal　portion　of　the　lower，middle　and　upper　parts　of　the

fbrmation。They　are　available　fbr　horizon－indicators　in　the　Kanita：River　area，but　cannot　be　applied

fbr　in　the　Imabetsu：River　area　because　ofrandam　distribution．

　　　　Seventeen　species　of　molluscs　including孟6∫1αsp，andσ砂卿励5ク65506競5have　been　discovered

登om　the　upper　part．

　　　　The　Kanita　Formation　in　the　middle　and　southem　areas　of　its　d』istribution　is　con｛brmable　to

the　underlying　Shiwokoshi　Formation。But　in　the　northemmost　exposure　west　of　Horozuki，con－

glomerate　and　coarse－grained　sandstone　yielding　mo11囎can　fbssils　covers　the　dacite　tuff　breccia　of

Shiwokoshi　Formation，unconfbrmably。This　facies　and　molluscs　correspond　to　those　of　the　upper

partofKanita　Formationoccurring　inthe　Kanita　area　to　the　south。Therefbre，the　Kanita　Formation

overlaps　on　the　Shiwokoshi　Formation　in　the　Imabetsu：River　area　which　lies　between　the　above－

mentiOned　tWO　areaS．

3。且。2　　s幽⑰監量重題葺診e幽s鯉題

且）　葺騒e回Ter重置繍蜜y瑠認s㊧職e聡t　R⑪c翫s

　　　　The　basement　rocks　are　extensive丘om　Ch6go－Fukuura　along　the　westshorGofthe　peninsula　to

the　upper　stream　ofthe　Kawauchi　River。They　comprise　the　strata　mainly　ofpelitic乱nd』tu飴ceous

phyllite　and　partly　of　chert，sandstone　and　limestone，and　quartz　diorite　intrud』ed　into　the　strata．

Limestone　is　crystalline　and　yields　no　fbssils。Qμartz　diorite　is　greenish，coarse　or　medium　grainedシ

and　carries　homblend』e　and　biotite．It　is　wholly　altered　and　slightly　mylonitized．These　phyllites　and

quartz　diorite　are　studied　by・UEMuRA（1964）．The　thermal　metamorphism　is　remarkable　at　the

contact．The　absolute　age　is108million　years　according　to　K－A　method　by・KAwANo　and　UEDA

（1966）fヒom　the　muscovite　in　the　metamorphic　aureole。

2）　幽P箆c臨題w題，】憂70緻a遁置o麗

　　　　This　fbrmation　is　distributed　in　the　environs　ofthe　basement　rocks　and　also　in　the　belt　extending

丘om　east　to　west　through　Aki．yama　and　Hachiro－dake　to　the　south　ofthe　basement　rocks．The　basal

conglomerate，which　is　usually　one　or　two　meters　thick，but　several　meters　thick　in　the　south　of
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Sai，carries　the　pebbles　of　chert　and　diabase。Dark　grey　or　black　colourd　mudstone　and　basalt　are

themainconstituents　ofthefbrmation．Mudstone　isofsame　kindwith　thatofthe　Nagane　Formation

in　the　Tsugaru　Peninsula，though　extremely　hardened　at　some　places．Basalt　occurs　chieHy　as　lavas

altemating　with　mudstone．Mudstone　is　abundant　in　the　south　ofSai，but　basalt　is　predominant　in

other　areas，excepting　the　places　fヒom　the　Yabitsu　R．iver　to　the　Otokogawa　River，where　mudstone　is

locally　thick　in　the　upper　part　ofthe　fbrmation。

　　　　β吻吻hoηsp。丘om　the　mudstone　atWajiro－zawa　is　the　onlyfbssildiscovered．

3）　臨⑪髄9窺w箆Eo實職a苞量⑪臨

　　　　This　fbrmation　is　extensively　developed　in　the　Sai　and　Mutsu－kawauchi　areas，surrounding　the

exposure　ofbasement　rocks』Rhyolitic　and　dacitic　pyroclastics　and　lavas　characterize　the　fbrmation．

Basaltic　and　andesitic　lavas　and　tuff　breccia，and　mudstone　occur　subordinately・The　rock　facies　is

somewhat　dif琵rent　fヒom　place　to　place。In　the　Sai　area　rhyolitic　lavas　are　dominant，the　lower　part

being　accompanied　by　dacitic　lavas　and　the　upper　part　being　perlitic．亙n　the　Kawauchi　River　area，

pyroclastic　rocks　of　rhyolite　and　dacite　are　predominant　and　lavas　are　subordinate　in　amount。

　　　　Thefbllowing　fbur　types　ofrock　faciesare　recognized．TheUshidaki　Facies，theOtokogawaFacies

andthe　Hinokigawa　Facies　overlap　upwards　in　th圭s　order，while　the　Wakinosawa　Facies　interchan－

ges　with　the　uppermost　H：inokigawa　Facies．

　　　　The　Ushidaki　Facies　is　mainly　composed　oflavas　and　pyroclastic　rocks　ofdacite　with　abundant

phenocrysts　of　quartz　and　plagioclase，and　is　locally　interbedded　by　andesite　lavas，tu仔breccia　and

mudstonel　this　facies　is　well　seen　in　the　Nodai　basin　and　its　environs．

　　　　The　Otokogawa　Facies　is　co皿posed　ofpyroclastics　and　lavas　ofrhyolite　without　marked　pheno・

crystsl　main　occurrence　is丘om　the　mid－stream　ofthe　Otokogawa　River　to　the　upper　stream　ofthe

Shukunobe　River．

　　　　The　Hlinokigawa　Facies　is　of　lavas　and　pyroclastic　rocks　of　red』dish　brown　rhyolite　with　rare

phenocrysts　and，perlite三it　is　widely　developed　fbm　the　Iower　stream　ofthe　Shukunobe　River，through

the　Hinokigawa　River　to　the　Kawauchi　River。

　　　　TheWakinosawaFaciesisofdacitic　lavas　andpyroclastics，bothbeinglightgreencolouredand

carlying　medium－grained　phenocrysts　of　quartz　and　plagioclasel　it　is　seen　in　the　upper　stream　of

theWakinosawa：River　andnear　Futamata－yama・

　　　　：Basalt　is　present　in　the　HinokigawaFacies．It　isextensivelydeveloped　in　the　Omoki　area　along

the　west　coast　ofthe　Shimokita　Peninsula，where　it　is　mostly　represented　by　lavas，some　of　them

being　pillow　lavas．Mudstone　is　relatively　extensive，interbedded　between　the　Otokogawa　Facies

and　the　Hinokigawa　Facies　in　the　middle　stream　ofHinokigawa　River。

　　　　Twelve　species　of　fbraminifヒra，namely　Hψ1ψh7αg窺o劾∬6πz2，Mα7伽o肋伽60ηz7η％π25，（か61佛加

6zo6η5乞5，etc．have　been　discovered丘om　the　mudstoneブand　they　are　common　to　the　fbssils　f士om　the

Lower　Kodomari　Formation　in　the　Tsugaru　Peninsula．

喧）　Lowe暫鼠⑫田題w題F⑪欝題誠⑪醜

　　　　This鉛rmation　occurs　in　the　hills　near：Kozawa　ofWakinosawa　Village　on　the　southem　coast

of　the　peninsula，and　also　in　the　axial　part　of　anticline　to　the　east　of　Oma　near　the　north　cape・

　　　　It　is　variable　in　lithofacies．In　the　Kozawa　area　the　fbrmationis　relatively　thick，and　is　composed

of　hardshaleintercalatedwith　andesite　lavas．Itbecomes　thime血thewest　and且nallythins　out

at　Wakinosawa．Going　to　the　east丘om　K．ozawa，it　changes　into　the　altemation　of　hard　shale
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and　massive　mudstone，then　in　the　east　of　the　Shukunobe　River　it　is　d』ivisible　into　the　lower　part

consisting　of　pumice　tuff　and　the　upper　part　composed　of　hard　shale　and　massive　mudstone．

Finally　in　the　east　of　the　Hinokigawa：River　it　tums　to　pumice　tuff　and　massive　mudstone．The

pumice　tufffhrther　east　ofthe　Shukunobe　Rivcr　is　speci且ed　as　the　Gimanboku　TuffMember．This

member　is　pale　greyish　white　in　colour　and　is　characterized　with　the　abundance　oflarge　crystals　of

quartz　l　cm　in　size。

　　　　The　fbssils　of　Hψ1ψh7αg規02465c£躍α6魏ゴoηand掘α7伽o痂6JJα60窺窺ππ25have　been　discovered　in

the　hard　shale　around　K．ozawa．

　　　　In　the　Oma　area　the　fbrmation　is　composed　ofh乱rd　shale　interbedded　by　thin　layers　ofacid　tu氏

and　confbrmably　overlies　the　Hinokigawa　Formation．

5）u齢e貨K翻aw題恥欝罐膿
　　　　This　fbrmation　is　exposed　widely　in　the　Kuchihiro　River　area　west　of　Ko3awa　and　narrowly

around　Oma．

　　　　In　the　Kuchihiro：River　area，massive　mudstone　is　interbedded　by　tuff．To　the　east　the　facies

changes　into　pumiceous　tuffand．tuf飯ceous　sandstone　With　intercalatiohs　ofmudstone，and　is　named

the　KuzusawaTuf「MembeL　The　pumice　tuffapparently　resembles　to　that　ofthe　Gimanboku　Tu任

Member　ofthe　lowerfbrmation，butis　di饒rentin　thesmallersize　ofquartz　crystals　and　the　sporadic

presence　of　hornblende　crystals。

　　　　In　the　Oma　area　the　fbrmat五〇n　is　mainly　composed　ofmassive　mudstone　intercalated　by　platy

blackshale，and　inter且ngerswith　the　tuffbrecciaofIkokuma　andesites．No　fbssils　have　been　discovered

so傭fピom　this　fbrmation．

鰯）　Yage聡Eo醗盆誠o魍

　　　　The　Yagen　Formation　unconfbrmably　overlies　the　Kimpachizawa　Formation　and．the　Hinoki－

gawa　Formation　in　the　upper　streams　ofthe　Nakagawa　and　Yunokogawa：Rivers，but　may　be　con－

fbrmable　with　the　Hinokigawa　Formation　in　other　vast　areas，because　any　indication　oftime　interval

between　them　is　hard．ly　noticeable．

　　　　The　Yagen　Formation　is　divided　into　the　Yunokawa，the　Yunokogawa　and　the　Kamanosawa

Members．The　latter　two　are　contemporaneous　with　the　upper　part　ofthe　nrst。

　　　　The　Yunokawa　Member　is　extensive　in　the　central　part　ofthe　peninsula，namely　in　the　upper

streams　ofthe　Kawauchi　River　such　as　in　the　valleys　ofYunokawa　and　Nakagawa　and　in　the　upper

stream　of　the　Ohata　River．In　the　Nakagawa　valley，conglomerate　overlying　the　Kimpachizawa

Formationis　succeeded　bydacite　tu氏tuf溢ceoussandstone，siltstone　and　dacite　tuffbreccia　in　ascend－

ing　order，but　in　other　areas　conglomerate　of　several　meters　in　thic㎞ess　overlies　the　Hinokigawa

Formation，and　dacite　tuffbreccia　overlaps　on　the　conglomerate．In　the　Ohata　area　this　member　is

interbedded　by　lavas　ofandesite　and　dacite　with　a　small　amount　ofand』esite　tuffbreccia．Six　species

ofplant　fbssils　such　as．Bθ孟ぬo励α7α6漉餓nd．Lゆ蜘励676η40乞were　collected』丘om　siltstone　and　sand－

stone　in　a　tributary　ofthe　Nakagawa　River，and　were　reported　by　SuzuKI　and　KuwANo（1962）．Ten

species　of　molluscan　fbssils，namely∠4ηα伽αc£痂oh6漉5，σhl砺郷α艦αω漉，etc．were　reported　by

HANzAwA（1954）in　the　lower　reaches　ofOhata　River．

　　　　TheYunokogawaMember　isrelativelythickinthearea丘om　the　upperreaches　ofWajiro－zawa，

through　the　Nayoshi　River　up　to　the　Yunoko－gawa　and　the　Shinsuke－zawa．In　this　area，the　lower

part　is　represented　by　conglomerate　and　tuf猛ceous　sandstone　containing　molluscan　fbssils，the
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middle　partis　ofpumice　tuffwith　large　cry・staIs　ofquartz，and　the　upper　part　consists　ofgreyish　white，

massive　or　platy　tuf£aceous　mudstone　containing　plantffagments，siltstone，tu肱ceous　sandstone　and

pumice　tuff．The　pumice　tuffis　the　same　kind　as　that　ofthe　GimanbokuTuffMember　ofthe：Lower

Kozawa　Formation。In　the　Menagawa：River　to　the　west，this　member　becomes　thinner，and丘n乱11y

the　pumice　tuff　which　is　the　uppermost　of　the　member　is　only　present。Sixteen　species　ofmolluscs

including　P伽ψ6ゴψo痂6αandσhlα剛55ω沸2were　reported　by　G6HARAラ：KuwANo　and　OIDE（1957）

丘om　the　sandstone　in　the　lowermost　part　of　the　member　in　the　Nayoshi：River，and　are　regarded

to　be　of　the　Da巧ima　and　Nishikurosawa　Stage。

　　　　The：Kamanosawa　Member　is　exposed　only　in　the：Kamanosawa　which　is　a　tributary　of　the

Ohata　River．The　composing　rocks　are　light　green　pumice　tufいu価ceous　sandstone　and　mudstone，

and　this驚ature　is　sfmilar　to　that　of　the　upper　part　of　the　Yunokogawa　Member．The　thickness　is

decreasing　towards　the　main　stream　ofthe　Ohata　River　in　the　north，and　Hnally　tuf臣ceous　mudstone

beds　corresponding　tothe　uppermost　ofYunokogawaMember　are　onlypresent．The　molluscanfbssil

of茄ηψ5ぎ5sp。has　been　discovered　from　this　member。

7）　y魍甑⑪職我電ag題w劉亘》箆c龍㊧

　　　　This　dacite　extensively　occurs　as　pyroclastic　rocks　and　lavas　in　the　central　part　of　the　penin－

sula，unconfbrmably　resting　on　the　Yagen　Formation。The　pyroclastic　rocks　are　characterized　by

abundant　crystals　of　plagioclase　and　quartz　of5㎜in　size　scattered　in　pale　green　or　grey　matrix，

and　carry　pumice　fヒagments　and』dacite　blocksシtoo．Some　parts　are　welded　tu任。The　lavas　are　augite

dacite　rich　in　phenocrysts・

8）　亘翫⑪翫懸我A聡認㊧s量宜e

　　　　This　andesite　consists　mostly　of　andesite　and　partly　ofdacite．At　many　outcrops　they　uncon－

fbrmably　cover　theHinokigawaFormation　or　the　YagenFormation．Yetinthe　Kuchihiro：Riverarea

west　of　Kozawa，and　in　the　Oma　area，they　laterally　change　into　the　upper　part　of　the　Upper

Kozawa　Formation．

　　　　The　rocks　are　almost　same　as　the　Imabetsu　Andesite　in　the　Tsugaru　Peninsula，and』are　not

altered，excepting　fbr　the　argillized　portions　in　the　environs　ofAomori　Mine　in　the　upper　stream　of

Okoppe　River・

雪）馳a餓F⑱瓢繍量・聰

　　　　Cove血g　mconfbrmably　the　Yagen　Formationラthe　Yunom飢agawa　I）acite　and　the　Ikokuma

Andesite，the　Ohata　Formation　occurs　in　the　Komena　area　along　the　lower　stream　ofOhata：River

and　the　upper　stream　area　ofOhata：River．In　the　fbrmer　area，the　basal　pa垂t　is　conglomerate，and

main　part　is　pumice　tuf迄into　which　tu価ceous　sandstone　and』mudstone　are　interbedded．In　the

latter　are乱，also　the　basal　part　is　pumice　tuff・The　pumice　tuffis　soft，and　includes　the　fヒagments　of

dacite，mudstone　and　mud　ba1L　No　fbssiIs　have　been　discoverd倉om　this　fbrmation　as　yet。

3．2　　Coぜ暫e豊a濾量⑪聡

　　　　The　GongenzakiFormationintheTsugaruPeninsulais　correlatedwiththe　MonzenFormation，

namely　the　so－called　lower　Green　TuffFormation　in　the　Oga　district　ofAkita　Prefbcture，because　of

the　presence　of　the　Aniai　type　Hora・

　　　　The　Isomatsu　and∫Fuyube　Formations　are　correlative　with　the　Da弓ima　Formation　in　the　above．

mentioned　district　on　the　basis　ofthe　similar　rock　fゑcies，the　Da弓ima　type　flora　and　the　molluscan
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　　　Fig．3　Columnar　section　ofthe　Neogene　in　the　northem　arca，Aomori　Pre色cture．

1．Kodomari　Penins皿al2．Imaizumi　Riverl3．North　ofKanita；4．Wakimsawa　Riverl5。Kuchihiro　River　and

the　vicinity　ofKozawa；6。Kawauchi．

1－3：Tsugaru　Peninsula4－6：Shimokita　Peninsula

a．Sandstone；b．Siltstone　and　sandstone；c．Diatomaceous　siltstone；d。Siltstone；e。Mudstone；£Siliceous

mudstone；g．Dacite　pu㎡ce　tuff；h．Tu伽ceous　sandstone　i。Rhyolite；j。Dacite3k。Basalt；1．Tuffbreccia3m．

Andesite；n。Tuffl　o，Conglomerate；p．pre－Tertiary　stmta

fbssils．

　　　　The　Nagane　Formation　in　the　Tsugaru　Peninsula　corresponds　to　the　Nishikurosawa　Formation

because　ofthe　same　species　ofmolluscs．It　is　regarded　to　be　identical　to　the　Kimpachizawa　Formation

in　the　Shimokit乱Peninsula　f｝om　the　lithologic　character　and　the　stratigraphic　situation。

　　　　Siliceous　shale　and　hard　shale　ofthe：Lower　Kodomari　Formation　in　the　Tsugaru　Peninsula　are

lithologically　the　same　as　those　of　the　upper　part　of　the　Hinokigawa　and　the　Lower　Kozawa　For－

mations　in　the　Shimokita　Peninsula，and　most　ofthe　fbraminifヒra　fbssils　in　all　fbrmations　are　common

to　each　other．The　fbrmations　are　correlated　with　the　Omagawa　Formation　in　the　Oga　d』istrict．

　　　　The　volcanic　piles　specified　as　the　basaltic　rocks　in　the　Tsugaru　Peninsula　and　the　basaltic　inter－

calations　in　the　Kimpachizawa　and　Hinokigawa　Formations　in　the　Shimokita’Peninsula　are　derived

倉omthevolcanicactivitiesofnearlysameage．TheyarecontemporaneouswiththeNaganeFormation

and　the　lower　part　ofLower　Kodomari　Formation．

　　　　The　Mimmaya：Rhyolites　and　the　Horozuki　Volcanic　R．oc盗in　the　Tsugaru　Peninsula　are　the

local　acid　rocks　corresponding　to　the　Hinokigawa　Formation　of　mostly　rhyolitic　character　in　the

Shimokita　Peninsula．

　　　　The　Yagen　Formation　in　the　Shimokita　Peninsula　is　nearly　contemporaneous　with　the：Lower

Kozawa　Formation　because　of　the　common　presence　of　characteristic　pumice　tuf£Therefbre　it　is

correlated　with　the　Omagawa　Formation，nevertheless　it　is　rich　in　volcanic　rocks　and　dif驚rent　in

the　sedimentary　environment．

　　　　The　Upper　Kodomari　Formation　in　the　Tsugaru　Peninsula　and　the　Upper　Kozawa　Formation

in　the　Shimokita　Peninsula　are　correlated　to　the　Funakawa　Formation　in　the　Oga　District倉om

their　lithologic　natures．The　Yun6matagawa　Dacite　is　probably　the　same　as　the　UpPer　Kodomari
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Formationinage，becausetheycovertheYagenFormationandarecoveredbythe　IkokumaAndesite，

although　the　actual　relation　to　the　Upper　Kozawa　Formation　is　not　seen　in　the　field。They　are

correlated　f士om　the　petrographical　and　chronological　viewpoints　to　the　Tamagawa　Dacite，which　is

wel1－known　in　the　border　district　between　Akita　andJwate　Prefヒctures．

　　　　The　Shiwokoshi　Formation　in　the　Tsugaru　Peninsula　can　be　approximately　correlated　to　the

Kitaura　Formation　in　the　Oga　district　fピom　the　stratigraphic　situation　and　the　composing　rocks。

The　Imabetsu　Andesite　in　the　Tsugaru　Peninsula　and　the夏kokuma　Andesite　in　the　Shimokita

Peninsula　are　equivalent　to　each　other，and』are　mostly　contemporaneous　with　the　Shiwokoshi　For－

mation．

　　　　The　Kanita　Formation　in　the　Tsugaru　Peninsula　corresponds　to　the　Wakimoto　and　Shibikawa

Formations　ofthe6ga　district　in　the　molluscan　fbssils　discovered，and　is　regarded　to　be　equivalent　to

the　Ohata　Formation　in　the　Shimokita　Peninsula，Iithologically　and』stratigraphica11y。
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3。3脳艦鋤麟鋤蹴頃Pe慮ぜo群聯竪cC臨麗箆c搬s⑪蛋V⑪且c題謡eRoc鼠s

　　　　On　account　of　the　widespread　alteration　of　the　Green　Tuff　Region，the　most　rocks　in　the　fbr－

mations　fピom　the　Gongenzaki　up　to　the　Lower　Kodomari　in　the　Tsugaru　Peninsula，and丘om　the

Kimpachizawa　up　to　the　Yunomatagawa　Dacite　in　the　ShimokitaPeninsula，areusuallynot　quali丘ed

fbr　the　strict　petrography。The　author　summ＆rizes　here　the　rock　types　oflavas　and　essential　volcanic

倉agments　so　far　detemined』under　the　optical　microscope。

且）臨s曲
　　　　Beside　the　basaltic　rocks　as　specified　in　the　Tsugaru　Peninsula，basalt　is　also　prevalent　in　the

Kimpachizawa　and　Hinokigawa　Formations　in　the　Shimokita　Peninsula．Both　ofbasalt　and　dolerite

occurring　in　the　Tsugaru：Peninsula　carry　olivine　with　or　without　augite　as　phenocryst　and　clinopyrox．

ene　with　or　without　olivine　as　groundmass　mineraL　Consequently，fbur　types，namely　IIlb，IVb，

Hlc　and　IVc　according　to：K。uNo’s（1954）classification　are　d』etected．In　both　the　peninsulas　the　rocks

containing　hypersthene　are　missing．It　is　considered　that　such　rocks　are　originally　in　small　amount，

although　they　might　be　failed　to　be　noticed　because　of　the　alteration．

2）　A置鵡es竜es

　　　　The　andesites　constitute　the　major　parts　of　the　Gongenzaki　and　Fuyube　Formations　but　these

fbrmations　are　restricted　only　in　the　northem　part　of　the　Tsugaru　Peninsula．The　andesites　con．

temporaneous　with　the　Shiwokoshi　Formation　in　the　Tsugaru　Peninsula，that　is　the　Imabetsu　An－

desite，are　rather　limited　in　the　areas　around　the　Yotsudaki－yama　and　Horozuki　Domes，whereas　the

equivalent　rocks，the　Ikokuma　Andesite　in　the　Shimokita　Peninsula，occurs　extensively　around　the

areas　ofthe　Hinokigawa　and　Yagen　Formations。In　addition，the　Hinokigawa　and　Yagen　Formations

are　participated　by　andesite　in　a　small　amount．

　　　　The　andesite　ofthe　GongenzakiFormation　is　hypersthene．augiteand』esite，whosema且c　minerals

ofthe　groundmass　are　wholly　altered。There　are　olivine－augite　and，esite，augite－hypersthene　andesiteシ

olivine－anorthite　andesite，etc．in　the　Fuyube　Formation，and　they　belong　to　IVd，Vd　or　IIId　type，

all　containing　clinopyroxene　and　orthopyroxene　with　no　reaction　rim　as　groundmass　minerals．

　　　　The　Imabetsu　Andesite　consists　mainly　of　hypersthene．augite　andesite　and　partly　of　quartz－

bearing　andesite　and　hornblende－hypersthene－augite　andesite．Rock丘agments　in　tufif　breccias　are

mostly　hyalopilitic，while　lavas　intercalated　in　tuff　breccias　show　intergranular　texture　in　which，
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clinopyroxene　and　orthopyroxene　without　the　reaction　rim，denoting　the　rocks　to　belong　mostly　to

Vd　or　Vld　type。且owever，some　of　the　lavas　at　Hakamagoshi－dake　south　of　Horozuki　belong　to

augite－hypersthene　andesite　of　Vc　type，containing　pigeonite　but　no　hypersthene　as　groundmass

py「oxenes・

　　　　The　Ikokuma　Andesite　is　mainly　of　hypersthene－augite　andesite　and　partly　of　olivine－augite－

hypersthene　andesite。：Rock丘agments　in　tu仔breccias　are　hy乱10pilitic，while　the　lavas　are　inter－

granular．Many　ofthe　lavas　which　carry　no　olivine　as　phenocryst　are　ofVd　type，but　some　lavas

occurring　along　the　Metaki－zawa　Valley　are　ofVd→c　type，which　bears　pigeonite　in　the　groundm批ss

and　shows　the　reaction　rim　of　clinopyroxene　around　orthop界oxene。The　andesite　with　olivine　as

phenocryst　is　usually　of　Vd→c　type，too．

3）　恥題c龍e

　　　　In　the　Tsugaru　Peninsula，d亀cite　occurs　as　the　constituents　ofthe　Fuyube　Formation，the　H：oro－

zuki　Volcanic：Rocks，the　Imabetsu　Andesite　and　the　Shiwokoshi　Formation，but　their　amount　is

sma11．In　the　Shimokita　Peninsula，the　major　parts　ofthe　Yagen　Formation　and　the　Yunomatagawa

Dacite　are　pyroclastic　rocks　and　lavas　of　dacite，and　also　the　Hinokigawa　Formation，the　I。ower

Kozawa　Formation　and　the　Ikokuma　Andesite　are　partly　d』acite　lavas．

　　　　亙）acites　in　both　the　peninsulas　are　relatively　rich　in　phenocrysts．They　are　mainly　augite－hyper－

sthene　dacites，accompanied　by　homblende　and　biotite－bearing　variety，homblende　dacite（in　the

Ushidaki　Facies　ofthe　Hinokigawa　Formation）and　homblende－biotite　d』acite（in　the　Lower　Kozawa

Formation）。The　groundmass　is　usually　glassy　or　microcrystalline　in　texture　with　How　structure．

纏）　R恥yol遙慮㊤

　　　　Rhyolite　composes　the　Mimmaya　Rhyolites　and　the　Horozuki　Volcanic　Rocks　in　the　Tsugaru

Peninsula，and　the　m勾or　part　ofthe　Einokigawa　Formation　in　the　Shimokita　Peninsula．The　pheno－

crysts　are　quartz，plagioclase，homblende　and　rarely　biotite　and　the　groundmass　is　glassy　or　micro－

crystalline　in　texture，showing　flow　structure。

5）　S一題欝y　o蛋昼》e瞭⑪9蜜a欝盤c　c塩認茸箆c騰暫

　　　　Judging　f士om　the　mineral　assemblages　described　above　the　basalts　are　usually　oftholeiitic　rock

series，the　andesites　are　mainly　of　calc－alkali　rock　series　and　partly　of　tholeiitic　rock　series，and　the

rhyolitesanddacitesareofcalc－alkalirockseries。

　　　　The　chemical　compositions　of　volcanic　rocks　occurring　in　this　district　ar6un㎞own，except　fbr

the　basalt　ofHakamagoshidake　dome　repofted　by　YAGI（1937）。

4．《丑e⑪恥9量cs誼鵬舳鷲s，罎魂瞳eC恥鋤ges⑪麗《o磁

　　　　　　亙蟻c量es2賦亙《且丁島直c童聡ess⑪葺憂監⑪謹m2賦置⑬踊

農。且　　葺7⑪且《量s　a龍認］蓼a翻窟s

　　　　Separated　by’the　Tairadate　Straits，the　structural　pattem　of　the　N’eogene　on　the　Tsugaru　side

and　that　on　the　Shimokita　side　are　remarkably　diHヒrent丘om　each　other（：Fig．4）。

　　　　The　Tsugaru　side　is，as　a　whole，a　fblding　tract　extending　fyom　north　to　south，in　which　fbur

anticlinal　belts　are　arranged　in　parallel　rows・The　westemmost　belt　consists　of　the　Yotsudaki－yama

Dome　and　a　dome　structure　around．the　Katakariishi－zawa，each　being　individually　in　northwest　or

north－northwest　trend，but　being　arranged．as　awholein　echelon　to　fbrm　the　general　trendf士omnorth
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　　　　　　　　　　　Fig。4Map　showing　the　distribution　ofthe　main　structure。

1。Anticline；2。Syncline；3．Dome　and　b我sin　structures；4．Fault35．Concealed　fault；6．Volcanic　basin　structure

to　south．This　anticlinal　belt　extend，s　southwards　to　the　row　of　latent　d』ome　stmctures㎞own　under

the　Tsugaru　Plain　beyond　the　present　field。The　next　belt　in　the　east　links　the　Eakamagoshi．d』ake

Dome　with　the　Hamanazawa　Anticline．Its　eastern　wing　shows　steep　dips，and　is　cut　by　the　Tsugaru

Fault．This　fault　is　a　reverse　fault，traverses　the　peninsula　and　extends　over60km丘om　the　west　of

Imabetsu　towards　the　west　ofAomori　City。On　the　east　ofthe飴ult，the　Yomogida　Anticline　and　the

Futamata　Anticline　are　disposed　in　echelon　in　the　areas　ofShiwokoshi　and　Kanita　Formations。The

eastemmost　belts　is　represented　by　the　KanitaAnticline　runningf｝om　north　to　south　and　its　northem

extension　named　the　Horozuki　I）ome　with　the　longer　axis　ofnorthwest　trend．The　east　side　of　this

belt　is　cut　by　the　Kanita－kaigan　Fault．The　eastem　wings　ofall　the　Yomogida，Futamata　and　Kanita

Anticlines　are　also　steeply　dipping．

　　　　The　major　structure　of　the　Neogene　on　the　Shimokita　side　is　represented　by　two　broad　dome

structures　located　in　the　south　of　Sai　and　in，the　upper　stream　ofthe　Ohata：River．Their　cores　are

made　ofthe　pre－Tertiary　rocks　and　theYagenFormation，respectively．Theanticlines　ofnorth－south

trend　intermittently　appear　in　a　row　ofthe　same　direction　traversing　the　peninsula　fヒom　the　east　of

Oma，through　the　Yunokawa　River　are＆to：Kawauchi。The　inclinations　of　the　N’eogene　rocks　are

generally　gentle　all　over　the　Shimokita　Peninsula　excepting　particular　places　close　to　the　anticlines．

　　　　1・ocal　basinstructures　ofvarious　extents　such　as　the　Ushidaki，Yagen，Hinokigawa　and　Takiyama

Basins　are　recognized　in　the　areas　ofthe　Hinokigawa　and　Y乱gen　Formations．They　are　derived丘om

the　volcanic　structures　and　will　be　described　in　Chapter　V．

　　　　A　submarine　fault　called　here　the　Kanita－kaigan　Fault，which　runs　along　north－northeast　direc一
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tion　and　lies　offthe　east　coast　ofthe　Tsugaru：Peninsula，is　presumed』topographically　fyom　the　coastal

clif猛oflinear　arrangement　and　geologically丘om　the　steep　inclinations　ofthe　Neogene　rocks　along

the　shore．The　coast　of　north．northeast　trend　on　the　west　side　of　the　Shimokita　I》eninsula　exhibits

typical　fault　scarps　standing　very　steep　and　high　fヒom　the　shore，and　the　existence　of　subma血e

Shimokita－kaigan　Fault　is　confirmed　by　the　sonic　prospecting　conducted　at　the　time　of　a　regional

survey　prqiect　fbr　mineral　deposits．It　is　clear　that　the　Tairadate　Straits　between　the　two　peninsulas

is　a　trough　bound』ed　by　the　parallel　f乞ults．According　to　the　drillings　fbr　underground　water　in　the

Aomori　Plain，which　is　situated　to　the　south　ofthe　strait，the　loose　sediments　ofsand　and　gravel　prob－

ably　of　the　Qμatemary　are　accumulated　upon　the　beds　equivalent　to　the　Kanita　Formationシand．

attainmorethan400minthic㎞essatseveralplaces．ltissuggestedthattheTairadateStraitsandthe

Aomori　Plain　lie　in　a　continuous　zone　ofsubmergence，which　is　quite　young　in　geologic　age．

4｝●2　　G餓w置愈y舳⑪宜瞼認賎es盆聡《丑《蚤e⑪且⑪9量c　S重蜜魍c醜恩暫es

　　　　The　Bouguer　anomalies　so　far㎞own　in　this　district　are　reproduced　in　Fig．5．

　　　　The　highest　gravity　anomaly　is　restrictively　on　the　exposures　of　the　basement　rocks　and　in

theimeighbourhood，revealing　clear　connection　with　the　depth　ofthe　basement　rocks　ofhigh　d』ensity

針om　the　su曲ce．

　　　　To　the　northwest　ofKanita　in　the　Tsugaru　Peninsula，the　gravity　shows　higher　anomaly　towards
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the　north　and　concordant　to　the　dome　structure　of　the　Neogene，suggesting　the　rise　of　subsurface

basementrocks　towards　the　Horozuki　Dome．Another　high　gravityofdome－1ike　pattem　is　observed　to

the　south　of　the：Lake　JOsan．It　represents　the　northemmost　extension　of　the　h孟gh　anomaly　belt，

typically　developed　in　the　central　part　ofTsugaru　Plain　to　the　south，where　several　prominent　domes

『
o f　high　anomaly　in　a　north－south　direction　are㎞own。IwAsA（1962）named　this　belt　as　Jusanko－

Goshogawara－Hir6saki　high　gravity　zone，and　concluded貸om　the　seismic　and　drilling　prospectings

that　the　basement　rocks　lie　not　deeply　in　this　zone　and　that　the　oi1－bearing　Tertiary　strata　are　thin

as　compared　with　those　in　other　places．

　　　　Gravity　anomalies　in　the　Shimokita　Peninsula，excepting　the　remarkable　lows　of　the　Ushidaki

and　Yagen　Basins，are　generally　positive．The　highest　is　on　the　basement　rocks　south　of　Sai　as　noted

befbreandanotherpまominenthighisinthe　upperstreamoftheOhataR．iver．Theanomaliesgradually

fall　fピom　these　areas　outwards　in　accordance　with　the　down　slopes　ofgeologic　dome　structures。

　　　　The　gravityvalues　in　the　Tairadate　Straits　are　notyet　known．The　anomaly　contours　in　Mutsu

Bay　on　south　of　the　strait　and　in　the　a両●oining　Aomori　Plain　have　a　pattem　ofnearly　north－south

trend　and　show　sudden　fa11，whose　decreasing　gradient　is　as　steep　as60mgaHbr　about10km丘om

east　to　south。At　Higashi－dake　on　the　east　side　ofAomori　Plain　there　is　a　gravity　high　on　the　exposure

of　basement　rocks　surrounded　by　the　Neogene、It　is　suggested　that　a　fault　ruming　fyom　north　to

south　is　concealed　under　the　eastem　margin　ofthe　plain　and　that　the　basement　rocks　suddenly魚11

0n　the　west　ofthe　fault．The　infヒrred　fault　could』be　connected　with　Shimokita－kai8all　Fault，by　which

the　basement　rocks　step　down　into　the　bottom　ofT乱iradate　Straits。The　down－throws　ofboth毎ults

　are　possibly　quite　large・

農．3　　］罫箆c量es認聡《量丁匙量c聖踊es§

　　　　The　author　compares　here　the　rock魚cies　and　the　thickness　of　the　Neogene　Formations　in　the

Tsugaru　Peninsula　and　those　in　the　Shimokita　Peninsula　with　each　other，and　intends　to　conclude

that　they　have　close　relation　with　the　undulation　ofthe　basements．The　Neogene　rocks　mainly　com－

posed　of　volcanics　such　as　the　H：inokigawa　Formation，the　Yagen　Formation　and　the　Horozuki

Volcanic　Rocks，are　excluded　here，and　they　will　be　mentioned　in　the　next　chapter。

　　　　In　the　small　peninsula　ofKodomari，the　Gongenzaki　and　Fuy・ube　Formations　are　exposed　suc－

cessively，reaching　more　than1，500m　in　total　thic㎞ess。Although　in　other　places　of　the　Tsugaru

Peninsula　the　base　of　Gongenzaki　does　not　crop　outシtwo　fbrmations　together　presumabIy　reach　to

about2，000m　thick　at　the　most　developedplace．On　the　other　hand，thestrata　corresponding　to　these

fbrmations　are　missing　in　the　Shimokita　Peninsula　where　the　exposures　ofbasement　rocks　are　com－

paratively　wide．

　　　　The　Nagane　Formation　around　the　Yotsudaki－yama　and　Horozuki　Domes　in　the　Tsugaru

Peninsula　is　mostly　oftu価ceous　sandstone，and　as　going　away　ffom　the　domes　it　changes　the　facies

to　the　altemation　of且ne－grained　tu£fand　black　mudstone　intervened　by　basalt　and　becomes　greater

in　thic㎞ess．The　border　of　two　facies　coincides　with　the　isopach　line　of　about200m（Fig．6－A）。

The　Kimpachizawa　Formation　in　the　Shimokita　Peninsula　is　correlative　to　the　Nagαne　Formation

and　is　dominantly　basaltic，but　is　abundant　in　mudstone　in　a　certain　places．This　fbrmation　also

becomes　thicker　as　going　away　fピom　the　dome　structure　surrounding　the　basement　exposure．

　　　　The　Lower　Kodomari　Formation　in　the　Tsugaru　Peninsula　does　not　change　so皿uch　the魚ciesシ
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　　　　　　　　　　Fig。6Map　showing　the　thickness　ofthe　Neogene　Fomlations。

A。Nagane　Formation　and　Kimpachizawa　Formation

B．Lower　Kodomari　Format量on　and　Lower　Kozawa　Formation

C．UpPer　Kodomari　Formation　and　UpPer　Kozawa　Formation

D．Shiwokoshi　Formation
1．Isopach　line　of200m　thick；2・Thickness（m）

butvaries　the　thic㎞ess．It　is　thin　in　the　area　surrounding　the　Yotsudaki－yama　Dome　and　is　estimated

tobeless　than200mthickinthe　zoneofhighgravityanomalysouthoftheLakeJusan，whileitisthick

in　the　areas　around豆akamagoshi－dake　Dome　and　in　Kanita　Anticline．In　othef　words，it　is　thicker

ontheeastsideofisopachlineof200minFig．6－B，thatistheeastsideofanticlinalbeltlinkingthe

dome　structures　of　Katakariishi－zawa，Yotsudaki－yama　and　others　to　the　south　of　the　Lake　Josan・

The：Lower　Kozawa　Formation　in　the　Shimokita　Peninsula，which　corresponds　to　the　Lower　Kodo－

mari　Formation，is　the　thickest　at　the　axial　part　ofthe　Oma　Anticline，but　is　missing　in　the　Sai　area

located　near　the　exposure　ofbasements．The　change　ofthic㎞ess　is　also　noticed　in　the　fbrmation　of

the　southem　coastal　areas　of　the　peninsulal　the　thickness　around　Kozawa　where　the　fbrmation　is

typically　exposed　is150m，and　becomes　thinner　towards　north，east　and　west　fヒom　the　semi－basin

structurelocatedthere，and且nallyvanishestothewestofWakinosawa．Itwillbesaidthatthe：Lower

Kozawa　Formation　becomes　thicker　as　going　outwards　f士om　the　dome　stmcture　surrounding　the

basement　rocks．

　　　　The　thickness　of　the　Upper　Kodomari　Formation　in　the　Tsugaru　Peninsula　is　also　variable，
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though　the　facies　change　is　not　remarkable。The　isopach　line　of200m　given　in　Fig．6－C　shows　similar

tendency　to　those　ofthe　Nagane　Formation　and　the　Lower　Kodomari　Formation，but　the　width　of

submerged　zone　ofthe　Upper　Kodomari　Formation　is　narrower　than　that　ofthe　Lower　Kodomari．

The　thickestpart　is　in　the　northeast　ofHakamagoshi－dake　Dome．In　the　neighbourhood　ofHorozuki

Dome，the　fbrmation　becomes　thicker　as　going　away倉om　the　dome。The　Upper　Kozawa　Formation

mostly　ofmuddy癒cies　in　the　Shimokita　Peninsula，equivalent　to　the　Upper　Kodomari，is　narrowly

distributed。In　the　Oma　Anticline，where　the　exposure　is　relatively　wide，the　fbrmation　including　the

part　inter且ngering　with　the　Ikokuma　Andesites　measures300m　in　thickness』But　in　the　type　locality

north　ofthe　K．uchihiro　River　it　is　much　thinner，diminishing　to　the　west　and，intcrchanging　with　the

pumice　tuffofthe　Kuzusawa　Member　to　the　east。

　　　The200misopachlineofShiwokoshiFormationintheTsugaruPeninsulaexcludingthearea

where　the　Imabetsu　Andesite　is　distributed，is　shown　in　Fig．6－D。The　fbrmation　is　thick　on　the

east　side　of　the　Tsugaru　Fault，and　is　thickest　in　the　south　of　the　Kanita　Anticline，but　becomes

thimemorthwards　to　the　Horozuki　Dome．According　to　IwAsA（1962）a　driIling　fbr　oil　at　the　Ama－

tanai　Anticline，which　lies　on　the　southem　extension　ofYomogida　and　Futamata　Anticlines，reveals

theShiwokoshiFormationtobemorethan1，200minthickness．Thestratigraphicboundaryofthe

Shiwokoshi　Formation　by　the　author　is　slightly　dif臨ent丘om　that　by　IwAsA，but　at　any　rate　it　is

obvious　that　the　maximum　submergence　in　the　sedimentary　basin　stretches倉om　north　to　south　on

the　east　side　ofTsugaru　Fault　and　it　can　be　presumed　that　the　thic㎞ess　ofthe　sediments　around

there　is1，000m　or　more．亙n　the　Shimokita　Peninsula，no　fbrmations　corresponding　to　the　Shiwokoshi

are　present・

　　　　The　Kanita　Formation　is　distributed　only　on　the　east　side　ofTsugaru　Fault。It　is　especially　thick

on　the　east　ofanticlinal　belt　including　the　Yomogida　and　Futamata　Anticlines，measuring800m　or

more　on　the　south　ofKanita　and　being　estimated　to　be　more　than1，000m　thick　along　the　axis　of

syncline　between　the　Yomogida　and　Kanita　Anticlines。The　fbrmation　increase　in　coarse－grained

sandstone　and　conglomerate　approaching　to　the　margin　ofsedimentary　basin。The　pebbles　ofcon－

glomerate　are　chieHy・siliceous　shale　and　basalt，and　the　kinds　ofpebbles　are　directly　inHuenced　by

local　rock　facies　ofthe　fbrmations　f士om　the　Nagane　up　to　the　Upper　Kodomari　occurring　on　the　west

side　ofthe　Tsugaru　Fault．Eor　instance，they　are　mostly　ofbasalt　in　the　neighbourhood　ofHakama－

goshi－dake　where　numerous　basaltic　bodies　intervene・This魚ct　indicates　that　the　most　parts　ofthe

west　terrain　of　Tsugaru　Fault　are　uplifted　and　eroded　prior　to　the　sedim．entation　of　the：Kanita

Formation．No　remarks　are　given　on　the　Ohata　Formation　in　the　Shimokita　Peninsula，which　is

correlative　with　the　Kanita　Formationラas　it　is　narrowly　distributed。

継

毒

5．　V⑪聡a聡⑪国Te醜o謡c　Ee2臆胆騰s⑪奮Ac姻R⑰dks

5。且　A¢観V⑰且磯既量c　R⑰c監s蹴蝿露鋸油S蟹鵬醜膿㊧s

　　　A　number　oflocal　basin　structures　are　identi丘ed　in　the　field　composed　ofthe　acid　volcanic　rocks

inthe　Shimokita　Peninsula．The　typical　ones　are　the　Ushidaki乱ndYagenBasin　Structures　constructed

by　the　mostly　dacitic　Ushidaki　Facies　ofthe　Hinokigawa　Formation　and　by　the　remarkably　dacitic

Yunokawa　Member　ofthe　Yagen　Formation，respectively．The　acid　rocks　are　thickly　accumulated

一347一



BuH．Geo1，Surv。Japan，Vo1．30，No．6

　　　　Fukuurq

　　　　　　　し　　　　　　し　ヒ

＋‡f＋＋＋　ILLLLLqLLL．

Ho↑Okegqurq
　　　l

Ushidqki

　　　I
　　　I

L 徹．　・・，・ぐ叉／、へ，　二1ζミ〆ら二‘憂♪ ・葱．

L
q　L

Oqrqkqwq

　　　l　　　　　　　　　’ノ》、〆　、

　　　i、r←沼∬滋よマ7£
　　　1　　　　　　〉　v　v

LL　　〉vveVVV　　　〉　　　　　〉　　　V　　　〉　　　〉　　　〉　　　〉　　　〉　　　〉

Fig．7 Schematic　d三agram　showing　the　outcrop　of　the　Hinokigawa　Formation　along　the　coast倉om

Fukuura　to　Yakeyama。
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Eig．8 Geological　and　gravity　profiles　showing　the　Ushidaki　Basin　of　the　Hinokigawa　Formation　in　the

vicinity　of　Nbdai。

Quatemary：a．Nodai　Fo㎜a廿on；b．Hantarozawa　Welded　Tuff

　Yagen　Formation．Yunokawa　Member；c。Dacite　tuffbrecciai　d。㎞decite　lava

　Hinokigawa　Formation：e・Rhyolite　tuff　brecc圭a；f」Rhyolite　lava；g・Pumice　tuff　and　samdy　tuff；h．Dacite　lava多

　　　　　　　　　i．Dacite　tuffbrecci＆；j．Accidental　tuffbreccia

　Kimpachizawa　Formation：k。Black　mudstonel　L　Basaltsl　m．Conglomerate

　Pre－Neogene　B勧sement　Rocks＝n．Phynite

within　the　basins，but　become　thinner　towards　the　periphery　of　the　basins，a血d　finally　vanishl　fbr

instance，on　the　south　ofUshidaki　Basin　Structure，the　Ushidaki　Facies　is　missing　and　the　rhyolitic

Otokogawa　Facies　younger　than　the　Ushidaki　directly　overlies　the　Kimpachizawa　Formatlon；on　the

northwestofYagenBasinStructure，the　IkokumaAndesitesdirectlycovertheHinokigawaFormation，

entirely　lacking　in　the　Yagen　Formation　in　between．These　facts圭ndicate　that　the　basin　structures

are　built　by　depressional　movements　simultaneous　with　depositional　sequence　of　specific　volcanic

rocks。Therefbre，the　structures　may　be　given　the　names　such　as　the　Ushidaki：Bas三n　and　the　Yagen

Basin　like　sedimentary　basins．

　　　　The癒ult　scarps£acing　the　Tairadate　Straits　dissect　the　Ushidaki　Basin，providing　a　good　profile

usefhl　to　understand　the　inner　constitution　ofthe　basin（Fig．7）．Near　Oarakawa　at　the　southem　end．

ofthe　profile，the　basal　conglomeratic　tuff　of　the　Hinokigawa：Formation　rests　on　the　basalt　of　the

Kimpachizawa　Formation．As　going　along　the　scarps　northwards，thick　beds　ofdacitic　tuffand　tuff

breccia，and　then　dacite　lavas　crop　out　in　ascendingorder．The　basal　conglomeratic　tuffcarries　many

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－348一



Tertiary　Volcanic　Activity　（F．UEMuRA〉

　　　　　　　　A
　　　　　　　　〆’一》名

　　　　　　　〃匙、才し、ノ
　　　　LLL！　 ’感）十ぬ一十

、、麟△＋藤，

　　綜1礁懸、‡‡‡‡t諜糠

　　、’ご樽ノ隠トも、＋‡、戴、1．灘．鍵ξ

　　　　　　’　　、　、　　　　　　｛　1て！ド
　　　　　　ヤ　　ロノヘ　　　　　　、　、へ4B
　　　　　　l　　＼一’
　　　　　　l　Q　　　　　　　　Kqkizoki

Aレ9導美藁当導…顎門～　 二＝二二冒一一’聖辱：隠一一一一；一一一一一～

　　　　　　　鱗、喚恕＄〃．、～、’”蔓謬途蕉；：

1ρOOm　　O

「5。。m

B

　　　　　　　　　　　　　國圏麗覇囲圃國匡……ヨ圓匿］國◎
　　　　　　　　　　　　　　q　　b　　c　　d　　e　　f　　g　　h　　i　　j　　k
F三g．9　Geologic乱1map　and　prome　showing　the　Otokogawa　Basin　of　the　Hinokigawa　Formation　in　the

　　　vicinity　ofthe　Nishimata　Mine．

　　　Kozawa　Formation：a．Dacite　lava；b，Pumice　tuff；c。Hard　shale

　　　班inokigawa　Formation－Hinokigawa　Facies＝d。Rhyolite　tuffbreccial　e。Pumice　tuff；f．Hard　shale

　　　　　　　Otokogawa　Facies：g・Altemation　ofpumice　lapilli　tuff　and　tuff；h・Rhyolite　tuffbreccia；i・Rhyolite　lava

　　　Kimpachizawa　Formation＝j。Basalt　with　intercalations　ofblack　shale

　　　k．Drilling　site

blocks　ofmudstone　supplied貸om　theunderlying　Kimpachizawa　Formation。Most　blocks　are　angular，

but　some　are　Hat－shaped　or　somewhat　rounded，attaining　as　large　as3m　in　thickness　or　in　diameter．

Tぬey　are　as　awhole　the　kind　ofmudfヒagments　and　mud　balls　which　arevelypopular　in　the　deposits

due　to　turbulent　flows　associated　with　slumping　phenomena。The　beds　of　tufF　and　tuff　brecci翫are

spotted　by　quartz　crystals　which　are　characteristic　ofthe　Ushidaki　Facies，and　compose　the　principal

part　ofthe　basin．They　are　subaqueous　pyroclastic　flow　deposits　whose　fンagments　are　i11－sorted．The

units　offlows　are丘om50to60m　in　thickness，and　the　absence　of　any　sediments　and』weathering

products　between　them　suggests　that　the　Hows　are　fbrmed　successively　without　long　time　intervals．

The　Hows　show　overlapping　fヒatures　towards　the　periphery　of　the　basin。The　dacite　lavas　are　also

typical　ones　of　the　Ushidaki　Facies　rich　in　phenocrysts．They　are　in　contact　with　the　pre－Tertiary

rocks　at　the　northem　limit　of　the　profile　near　Fukuura．Although　the　deposits　above　the　Hows　are

not　exposed　on　the　scarps，they　consist　of　alternating　beds　ofpumiceous　lapilli　tuH噂and　tuff　as　seen　in

the　uppermost　stream　ofthe　Ushidaki：River（Fig。8）。

　　Other　basins　of　similar　character，such　as　the　Otokogaw＆，Takiyama　and　Hinokigawa　Basins，

are　recognized』in　the　areas　ofthe　Hinokigawa　Formation．They　are　semi－basin　in　shape　f士om2to

5km　in　diameter　andwith　openings　to　the　south，and　appear　in　a　rowoverlapping　one　after　another．

　　Among　them，the　Otokog乱wa　Basin　is　composed　ofthe　rhyolitic　Otokogawa　Facies。As　shown　in

Fig．9its　inner　constitution　is　elucidated丘om　the　dr呈11ings　perfbrmed　in　the　Nishimata　and　Iwadaki

Mining　Fields　and　at　Nagahama（44EASM－2）．Resting　upon　the　mudstone　of　the：Kimpachizawa

Formation，mud　How　deposits　containing　rhyolite　pumice　and　lithic丘agments，lavas　ofrhyolite　with
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rare　phenocrysts　of　quartz　and　plagioclase，tuff　breccia　carrying　accidenta1倉agments，and　we11－

sorted　beds　consisting　of　tu任breccia－1apilli　tuf£sandy　tuff　and　fine－grained　tu任are　successively　ac－

cumulated，and　they　as　a　whole　manifもst　sedimentary　imbrication　structure　suggesting　migration　of

sedimentarycenter。Among　them，tufL　tuffbreccia　and　pumice　tuffcarrying　accidentalf｝agments　are

subaqueous　pyroclastic　How　deposits，which　comprise　at　least　several　How　unitsl　individual　unit

measu血g50tol30mthickatthethickestplace．lntheuppermostbeds，cyclicassemblagesfヒom

tuffbreccia　to　lapilli　tuffor　fヒom　sandy　tufFto　fine　tuffindicate　that　one　assemblage　corresponds　to

one　unit　ofpyroclastic　flow。According　to　the　drilling　perfbrmed　at　Nagahama，twenty且ve　units　are

revealed．

　　　　The　deposits　ofthe　Otokogawa　Basin　are　overlain　by　the　mudstone　ofthe：Lower　Kozawa　For－

mation，which　spreads　beyond　the　basin，and　therefbre　the　completion　of　the　basin　is　prior　to　the

sedimentation　ofthe　Lower　Kozawa　Formation．

　　　　The　main　part　ofYagen　Basin　in　the　area　ofYagen　Formation　is　superposed　on　the　top　ofthe

general　dome　structure　in　the“pper　stream　ofthe　Ohata：River．In　the　marginal　part　ofthe　basin，

talus　conglomerate　is　present，but　in　the　restofthe　basin，dacitic　tuffor　tuffbreccia　covers　the正｛inoki－

gawa　Formation．The　tuffbreccia　is　unsorted　and　includes　accidenta1肱gments　ofand』esite，rhyolite

and　mudstone，suggesting　the　deposit　of　subaqueous　pyroclastic　flow．The　thickness　of　one　How　is

presumed　to　be　about30m　or　more　all　over　the　basin　in　so　far　as　the　observations，except　fbr　the

uppermost　part　ofthe　pyroclastic　Hows　which　consist　ofaltemating　beds，each　being20r3m　thick

and　separatedwith　aseam　omne－grained　tuff．The　existence　ofdacite　lavas　approximately60m　thick

is　proved　beneath　the　tuffbreccia　by　the　drilling（44EASM－1）．

5．2　Cyc恥⑰亘曲e　V⑪且ca盛c　Ac宣置v竜y

　　　　A　regular　sequence　ofvolcanic　deposits　is　recognized　throughout　the　above－enumerated　basins．

Namely，it　consists貸om　the　base　upwards　of（1）pebbly　tu氏mud－flow　deposits　and　talus　conglom－

erate，containing　angular　blocks　and　balls　ofmudstone　coming倉om　the　mderlying　fbrmations　such

as　the　Kimpachiz乱wa　Formation，（2）Iavas，（3）subaqueous　pyroclastic　How　deposits　oftuff　breccia

containing　ill－sorted　accidental　fヒagments　and　pumice，and　intercalations　oflaval　the　unit　ofpyro－

clastic　Hows　is　several　ten　meters　or　locally　m．ore　than　a　hundred　meters　in　thickness，and（4）well－

sorted　fine－grained　subaqueous　pyroclastic　How　depositsl　one　unit　o伍ow　is　fアom　several　meters　to

nearly　ten　meters　thick．

　　　　In　some　basins，one　or　two　ofthe　above－mentioned　sequence　are　missing，but　the　order　ofsuc－

cession　never　changes．

　　　Judgingf｝om　the　regularityofdeposits，thesequence　ofvolcanic　activities　ofacidrocks　associated

with　the　crustalmovements　is　concluded』asfbllows。（1〉Itbeginswith　the　eruptionofasmall　amount

ofpyroclastics　and　the　simultaneous　subsidence　or　depression　to　form　the　basin．On　the　slopes　ofthe

marginal　part　ofthe　basin，slumping　phenomena　take　place．The　mud丘agments　and　the　mud　balls

are　supplied　fピom　unsolidified　parts　ofthe　und』erlying　fbrmations　into　the　pyroclastic　deposits　in　the

marine　area，while　the　conglomerate　beds　are　originated丘om　the　talus　deposits　in　the1乱nd　area．

（2）Then，the　lavas　are　erupted　within　the　basin，and　a　Iarge　amount　of　coarse－grained　pyroclastic

且ows　gush　out　and　fill　up　the　bas量n。（3）Inproportion　to　the　weakening　ofvolcanic　activity，pyroclastic

flows　gradually　decrease　in　volume　as　well　as　in　grain　size　of飴gments。The　good　sorting　and　clear
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stratiHcation　of　the　deposits　show　the　comparatively　calm　state　of　depositional　environments　with

slow　rate　ofsubsidence。The　eruptions　and　the　movements　repeat　fbr　several　or　several　tens　oftimes

until　the　completion　ofbasin。

　　　　After　one　cycle　of　volcanic　activity　mentioned　above　is　over，the　basin　is　covered　by　the　thin

beds　of　mudミtone　during　the　pause　of　activity，and　in　tum　by　new　volc乱nic　products　of　the　next

repeated　activity。

　　　　The　Mimmaya　R．hyolites　in　the　Tsugaru　Peninsula　are　the　deposits　in　a　similar　basin．They　are

very　thick，but　as　leaving　ffom　the　basin　they　abruptly　thin　away　to　become　the　interlayers　between

the　Lower　Kodomari　and　Upper　Kodomari　Form翫tions．This　basin　is　constructcd　byone　cycle　ofvery

violent　volcanic　activity，and　by　a　rapid　depression　in　a　short　time　as　compared　with　the　general

subsidence　in　the　surrounding　areas，where　muddy　sediments　are　deposited．

6．　闘置s瞼ry　a聡d　C塾躍acεers　of　Geo琶ecto蹴ic

　　　Mo▽e脚e踊ts認聡認Vo且ca聡量c　Ac晶v量宣ies

6．且　Geo意ect⑪爺1直c亙丑量s重o欝y

　　　　：Like　other　areas　in　the　Green　TuffRegion　ofNortheast　Honshu，this　district　was　under　the　ter．

restrial　and　erosional　environments　fbr　a　long　time　sinceαetaceous　period、

　　　　At　the　earliest　Miocene，the　subsidence　associated　with　the　volcanic　activities　broke　out，and，since

that　time　the　sedimentary　and　volcanic　rocks　were　thickly　accumulated　mostly・under　the　marine

environment。Lately，the　general　uplifUng　took　place　resulting　in　the　completion　of　present　land

topography．The　historical　transitions　of　the　geotectonic　movements　and　volcanic　activities　are

classified　into　the　successive　ages　as　fbllows．

且）　G《朧ge鯛題賊Age

　　　　This　age　corresponds　to　the　opening　age　of　tectonic　movements　and　volcanic　activities　all　over

the　Green　TuffRegion　ofNortheast　Honshu．

　　　　In　the　Tsugaru　Peninsula，the　Gongenzaki　Formationシmostly　of　coarse－grained　pyroclastic

rocks　and　lavas　ofandesite　are　accumulated．The　presence　ofAn玉ai　Fossil　Flora　and　the　welded　tuff

indicates　that　the　depositional　environment　is　cold　in　climate　and　still　terrestria1．On　the　other　hand，

the　ShimokitaPeninsulawheretheequivalentfbrmationis　absent，mayhave　beenanerodedlandarea．

2）　亙som魏s朋国F既y魍めe　Age

　　　　This　age　is　the　begiming　of　marine　transgression　in　the　Tsugaru　Peninsula．Firstly　a　narrow

zone　stretching　fyom　the　west　wing　ofYotsudaki　Dome　to　the　Katakariishizawa　is　subsided，and　the

Isomatsu　Formation　consisting　of　conglomerate，sandstone　and　siltstone　is　deposited。Then，the

subsidence　is　advanced，covering　almost　all　over　the　peninsula．The　volcanic　eruption　continuous

丘om　the　previous　age　becomes　violent，and　the　Fuyube　Formation－composed　ofandesitic　pyroclastic

rocks　intercalated　by　sandstone　and　siltstone　is　piled　up．The　marine　Kadonosawa　Fauna　in　the

Isomatsu　Formation　and　the　Da弓ima　Flora　in　the　Fuyube　Formation　imply　the　climate　to　have

changed　to　warm　one。However　the　existence　ofwelded　tuffwhich　is　discovered　in　the　Katsuragawa

R。iver　area　indicates　that　the　subsidence　is　almost　stopped　at　the　end　ofthe　age，1eaving　a　local　land

near　Yotsudaki　Dome．

　　　　In　the　Shimokita　Peninsula，the　relatively　stable　state　without　any　subsidence　and　volcanism　is
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　　　Fig．10　Paleogeographical　map　of　the　northem　area　ofAomori　Prefecture．

Nagane　Age

1．Land；2．Marine　basin：a．Sandy癌acies；b．Muddyfacies；3．Volcanic　centerl4．Isopach　line　of200m　thick

Still　maintained．

3）　N箆g鯉e　Age（Fig．10）

　　　　As　entering　in　this　age，the　Tsugaru　Peninsula　is　suhjected　to　the　subsidence　on　a　fh11scale，and

the　Shimokita　Peninsula　also　begins　to　submerge　and　to　undergo　an　eruption　of　basalt．Thus　the

marine　areas　expand　largely　over　the　district．

　　　　亙n　the　Tsugaru　Peninsula，the　volcanic　activity　of　and』esite　which　has　been　intensive　in　the

previous　age　becomes　loca1，and　produces　lapilli　tuff　and　sandy　tuf迄and　the　Nagane　Formation

characterized　by　green－coloured　tufぬceous　sandstone　an（i　black　mudstone　is　accumulated．The

subsidence，however，is　not　unifbrm　over　the　peninsula，1eaving　the　northem　part　ofthe　Yotsudaki

Dome，the　east　end　oftheKodomari：Peninsulaand　the　neighbourhood　ofHorozuki　Dome，unaf琵cted

行om　notable　subsidence．Tu伽ceous　sandstone　which　contains　the　molluscan　fbssils　indicating　warm

andneriticenvimnmentis　depositedinthe　above－notedareas，while　blackmudstoneintercalatedwith

tu価ceous　sandstone　and　fine－grained　tuff　is　deposited　under　the　deeper　waters　far　away．Simu1－

taneouslywith　the　sedimentation，a　large　amount　ofthe　basalts　are　erupted　as　lavas　and　tuffbrecci乱．

The　dike　swarm　northeast　ofHorozuki瓦）ome　shows　a　close　relation　between　the丘actures　and　the

eruptive1セeders．

　　　　The　Kimpachizawa　Formation　consisting　ofsiliceous　shale　and　black　mudstone　assoc量ated　with
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　　　　Fig．11　Paleogeographical恥ap　of』the　northern　area　of』Aomori　Prefbcture・

Lower　Kodomari　Age。

1．Land；2．Marine　basin＝a・Sandy　faciesl　b・Muddy　facies；3・Volcanic　center；4・Volcano・tectonic　basin3

5．Isopach　line（200m）

basalt　represents　the　early　course　ofthis　age　in　the　Shimokita　Peninsula・The　increasing　thic㎞ess　of

the鉛rmation丘om　center　to　outside　ofthe　gentle　dome　structure　in　the　peninsu1＆signi丘es　that　the

domemovementsstartalreadyin　this　age．In　the　later　course　ofthis　age，thevolcanic　act1vityofbasalt

is　gradually　weakened，and　that　of　acid　volcanic　rocks　takes　place量nstead，accumulating　the　lower

part　of　the　Hinokigawa　Formation，and　keeps　on　also　in　the　fbllowing：Lower　Kodomari　Age・It

occurs且rstly　in　the　central　part　ofthe　broad　dome　structure，producing　the　dacitic　Ushidaki　Facies，

which且11sup　the　UshidakiBas三nand　asmallbasinnorth　ofBushidomari　aswe11．The　activityexpands

outwards丘om　the　broad　dome　structureラextruding　the　rhyolite　in　the　Otokogawa，Takiyama　and

other　basins，each　of　which　is　a　center　of　eruption．During　the　short　intervals　between　the　cycles　of

thevolcanicactivity，thinbedsofblackmudstonearedepositedasseeninatributaryoftheOtokogawa

River．As　the　mudstone　is　the　same　in　character　as　that　ofthe　Kimpachizawa　Formation，it　is　con－

ceivable　that　the　sedimentary　environments　in　the　earlier　and　the　later　courses　ofthis　age　are　almost

tmchanged。

盛）L⑪w舘臨面醗麟Ag㊨（Fig・11）

　　　　This　age　is　correlated　to　the　Onnagawa　Age，which　is　widely㎞own　as　the　typical　age　of　the

largest　transgression　in　the　Green　Tuff　Region。The　wel1－stratified　beds　of　hard　shale　which　denote

一353一



～

I
I
I

Bu1L　Geol．Surv．Japan，VoL30，No．6

the　OnnagawaAge　are　quite　extensive　also　inthepresentdistrict，exceptthecentralpart　ofthe　Shimo－

kita　Peninsula．

　　　　In　the　Tsugaru　Peninsula，the：Lower　Kodomari　Formation　is　ofthis　age。The　beds　ofextremely

siliceous　shale　are　fbllowed　by　thick　accumulations　of　a　little　more　muddy，hard　shale．At　the　same

time，rhyolites　and　dacites　are　extrudedlocallyin　the　areas　south　ofImabetsu，near豆orozuki　andwest

ofthe　Hakamagoshi－dake　Dome，and　are　piled　up　as　lavas　and　coarse－grained　pyroclastic　beds。The

量ntercalations　ofpumice　tuffoccur血g　throughout　the　shales　ofthe　L、ower　Kodomari　Formation　are

also　derived　fピom　this　volcanic　activity．

　　　　The　e価sion　ofbasaltwhich　has　been　remarkable　in　the　previous　age　is　graduallyweakened，and

the　basic　rock　appearsmostly　as　dolerite　occurring　as　intrusive　sheets　into　the　beds　ofhard　shale．

　　　　In　this　age，the　general　structural　trend　ffom　north　to　south　in　the　Tsugaru　Peninsula　gradually

comes　to　appear．The　terr＆in　on　the　east　side　ofanticlinal　belt　linking　the　Yotsudaki　Dome　and　the

gravitationally　high　anomalies　is　greatly　submerged．At　the　same　time　the　west　side　of　Shimokita－

kaigan　Fault，presumably　generated　in　advance，is　submerged，giving　rise　to　a　subsiding　zone　stretch－

ing丘om　north　to　south　and　including　th6Tairad．ate　Straits。Exceptionally　the　subsidence　is　weak

in　the　environs　of　Horozuki　Dome，and　a　volcanic　basin　structure　is　fbrlned　by　lavas　and　coarse．

grainedpyroclasticsofrhyolitewhichiseruptedintheneighbourhoodofthe200misopachlineof

the　lower　Kodomari　Formation．

　　　　In　the　Shimokita　Peninsula，the：Lower　Kodomari　Age　is　chiefly　demonstrated　by　the　volcanic

activities　ofrhyolite　and　dacite　continuously　active　ffom　the　previous　age，and　the　beds　ofhard　shale，

namely　the：Lower　Kozawa　Formationoccur　only　near　Oma　at　the　northwest　comerofthe　peninsu1乱

and，near　Kozawa　along　the　southem　coast。The　volcanic　activities　are　divided　into　the　earlier　and．

1ater　stages　as飾110ws・

　　　　The　volcanic　activity　which　has　constructed　the　Ushidaki　and，Otokog乱wa　Facies　ofthe　Hinoki－

gawa　Formation　in　the　previous　Nagane　Age　is　considered　to　halt　fbr　a　while，as　suggested　by　thin

deposition　ofhardshale　as　seenin　theNishimatamining　area．A丘er　that，the　activityrevivesviolentlyラ

and　this　is　the　earlier　activity　in　the：Lower　Kodomari　Age。The　upper　part　ofthe　Hinokigawa　For－

mation，that　is，the　Hinokigawa　Facies　consisting　ofperlitic　rhyolite　lavas　and　pyroclastic　rocks　are

accumulated　mainly　in　the　areas　east　ofthe　Nishimata　River，filling　up　the　volcanic　basin．

　　　　The　sedimentation　ofhard　shale　ofthe：Lower　Kozawa　Formation　fbllow畠the　above－mentioned

volcanic　activity．On　the　other　hand，the　activity　continues　to　the　later　age　to　the　northeast　ofKozawa

and　accumulates　the　Yagen　Formation　ofmostly　dacitic　rocks。

　　　　The　dacites　are　e飾sed　firstly　as　lavas　and　then　abundantly　as　pyroclastics　fヒom　the　eruptive

centers　which　are　now　known　as　the　local　lows　ofgravity　anomaly　in　the　upper　streams　ofthe　Ohata

and　Kawauchi　Rivers．They　compose　theYunokawa　Member，且11ing　theYunokawa　Basin　which　is

fbrmed』by　the　subsidence　simultaneous　with　thc　volcanism．This　basin　is　located　in　the　slope　of

general　dome　structure　in　the　Shimokita　Peninsula。It　is　conceivable　that　the　central　part　ofthe　dome

is　already　a　land　at　this　age，because　the　lowermost　part　of　the　Yunokawa　Member　contains　plant

fbssils．Contemporaneously　with　the　latest　course　ofconstructing　the　Yunokawa　Basin，the　Yunoko－

gawa　and　Kamanosawa　Members　mostly　of　finer－grained　deposits　are　accumulated　in　local　sedi－

mentary　basins　located　in　the　areas　of　the　Yunokogawa　and　the　Kamanosawa　Rivers，respectively．

　　　　ThepumicebedsintheLowerKozawaFormation，namelytheGinnanbokuMember，arepumice
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　　　　Fig．12　Paleogeographical　map　of　the　northem　area　ofAo皿ori　Pre免cture。

Upper　Kodomari　Age．

1．Landl2．Ma血e　basin：a。Sandyfacies；b。Muddyf＆cies；3．Volcanic　centerl4．Isopachline（200m）

flow面om　the　emptive　centers　near　Abeshiro・They　interfinger　with　the　hard　shale　in　the　Shukunobe

area，and』grade　into　the　low6r　part　of　the　Yunokogawa　Member　of　the　Yagen　Formation　in　the

Yunokogawa　River　areaラproviding　the　key　to　disclose　the　contemporaneity　of　the　two　fbrmations。

　　　　Regardingthesedimentaryenvironmentsofthisageinthe　Shimokita：Peninsulaitcanbededuced

that　the　dome　structure　surround五ng　the　basement　rocks，which　has　been　the　area　ofleast　subsidence

in　the　previous　age，gradually　reveals　the　character　of　an　elevating　land－block，and　that　the　Yagen

Formation　is　accumulated　mostly　in　the　neritic　sea　enclosing　the　land，while　the：Lower　Kozawa

Formation　is　deposited　under　the　deeper　sea　in　the　distance・

5）　U麗ge野鼠o魂⑪職鑓量Ag㊤（Fig．12）

　　　　The　subsidlence　in　the　zone　covering　the　Tsugaru　Peninsula　and．the　Tairadate　Straits　is　con－

timous丘om　the　previous　age　and　much　more　advanced　in　this　age，extending　as伽as　the　periphery

ofthe　general　dome　stmcture　in　the　Shimokita　Peninsula．The　massive　arg皿aceous　sediments　same

in　lithologic　character　as　the　so－called，black　shale　ofthe　Funakawa　Formation　in　Akita　Prefヒcture　are

the　representative　of　this　age．The　greatest　subsidence　is　along　the　west　side　of　Tsugaru　Fault．1）ark

grey，massive　mudstone　which　indicates　a　stagnant　sedimentary　environment　is　thickly　deposited　in

the　belt，which　is　now　mani驚sted　by200m　isopach　line　ofthe　Upper　Kodomari　Formation．

　　　　In　the　Shimokita　Peninsula，the　beds　of　dark　grey－coloured　mudstone　composing　the　Upper
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Fig。13　Paleogeographical　map　ofthe　northem　area　ofAomori　Pre琵cture。

Shiwokoshi　Age．

1．Land，2．Marine　basin三3。Volcanic　center；4。Volcano－tectonic　basin；5。lsopach　line（200m）

Kozawa　Formation　are　thin　and　seen　only　in　such　areas　as　near　Oma，north　ofthe　Kuchihiro：River

andwestofKozawa．Thepumiceous　tuffoftheK．uzusawaMemberofthesame　ageisalsolimitedin

the　coastal　area　fyom　Kozawa　to　Kawauchi．In　the　m場or　central　part　ofthe　peninsula，the　land　is

gradually　expanding　since　the　previous　age，as　shown　by　the　intercalations　of　welded　tuff　in　the

Yunomatagawa　Dacites　ofthis　age．

15）　S恥置wo匙⑪s腫A響㊤（Fig。13）

　　　　During　the　interval　between　the　preceding　ag6and　this　age，upli丘ing　movements　begin　to

occur登om　the　west　in　the　subsiding　zone　which　has　subsisted　since　the　Nagane　Age　in　the　Tsugaru

Peninsula。The　area　of　Hakamagoshi－dake　and　its　north，which　has　been　a　part　ofsubsiding　zone，

tums　to　an　uplifting　belt　ofnorth－south　trend，which　exte幕ds　to　Umanokami－yama（mountain）in　the

south，andgradual1ヅuprisesparticularlyalongtheaxisoftheHakamagoshi－dakeDomeandHamana－

zawa　Anticline．The　Yotsudaki－yama　where　the　subsidence　has　been　weak　until　the　previous　age　also

tums　into　the　uplifting　area。TheTsugaru　Fault　is　generated．on　the　east　side　ofthe　uplifHng　belt，and

the　terrain　between　the魚ult　and　the　Shimokita－kaigan　Fault　remains　as　a　new　subsiding　zone　of

north－southdirection。On　thewestside　oftheuplifting　belt，a　shallowsedimentarybasinis　left，cover－

ing　the：LakeJOsan　area　and　its　south．The　Shiwokoshi　Formation　is　ofthe’sediments　in　the　dif琵ren－

tiated　basins．
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Fig．14　Paleogeographical　map　ofthe　northem　area　ofAomori　Prefecture．

　　Kanita　Age．

　　1．Land三2．Marine　basinl3．Trend　ofpalaeocurrent

　　　　The　Shiwokoshi　Formation　is　made　up　of　diatomaceous　siltstone，and．some　intercalations　of

pumice　tuf£tu肱ceous　sandstone　etc、，although　the　lowermost　part　consists　of　siliceous　shale　and

tu価ceous　sandstone　as　seen　in　the　upli丘ing　belt　and　on　the　Horozuki　Dome．In　the　later　course　of

this　age，the　volcanic　activity　of　the　Imabetsu　And』esites　takes　place　in　the　areas　of　the　Yotsudaki

Dome　and　the亘orozuki　Dome．

　　　　In　the　Shimokita　Peninsula，the　land』due　to　the　general　upheaval　expands　as傭as　the　coast　of

Mutsu　Bay　in　the　south　and　covers　the　wide　areas丘om　Sai　to　the　north　ofthe　Ohata：River　in　the

north．（】overing　the　land　and　the　surrounding　shallow　sea　the　thick　accumulation　mainly　of　ag－

glomerate　is　prod』uced　by　the　volcanic　activity　of　the　Ikokuma　And』esite．The　Oma　and　other　an－

ticlines　in　the　peninsula　are　possibly　fbrmed　in　this　age，although　actual　evidences　are　insu伍cient。

7）臨魍置訟Age（Fig・14）

　　　　The　upliftings　in　both　peninsulas　advance　more　in　this　age，and　the　sea　is　retreating．

　　　　In　the　Tsugaru　Peninsula，the　uplifUng　extends　onto　the　east　sidle　of　Tsugaru　Fault，and．the

Yomogida　Anticline　and　its　extension　arise　within　the　belt　which　has　been　the　subsiding　center　in　the

Shiwokoshi　Age．The　terrain　east　of　the　uplifting　belt　remains　as　subsiding　zone　which　shows　the

opening　to　the　south　and　has　the　center　nearly　along　the　present　axis　of　the　Oguni　and　Imabetsu

Anticlines．The　Kanita　Formation　is　deposited　in　this　zone。
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　　　　The　Kanita　Formation　mainly　consists　ofsandstone．The　grain　size　gradually　increases　towards

the　upper　part　ofthe　fbrmation，implying　the　regression　ofthe　sea。However，a　temporary　transgres－

sion　is　noticed　in　the　later　course　of　this　age　because　the　fbrmation　shows　the　overlapping　fbature

towardsthenorth　andnnallyinthesouthoftheHorozuki　Domeit　covers　the　dacitic　tuffofShiwokoshi

Formation　with　an　unconfbrmity．

　　　　The　Shimokita－kaiganFaultisthecastemlimitofthesedimentarybasinoftheKanitaF併mation。

It　is　thought　that　the　movements　on　the　Tsugaru　and　Shimokita　sides　bounded　by　the　fault　are

contrarywith　each　other。The　Shimokita　side　is　mostly　the　land』，and　here　the　sea　much　retreats．The

Ohat乱Formation　is　the　deposits　in　the　open　shallow　sea　on　the　opposite　side　of　the　land　in　this　age．

8）　聖⑪就国Ka蹴量輪Age

　　　　The　Horozuki　and　K．anita　Anticlinal　belt　in　the　Tsugaru　Peninsula　gradually　uprise　and，joining

with　the　areas　having　uplifted　befbre，emerge　as　lands　which　are　now　mountains　and　h皿s，The

Shimokita　Peninsula　has　changed　to　the　land　almost　as　it　is　now。Osoreyama　and　Hiuchidake　Vol－

canoes　are　erupted　since　the　beginning　ofQμatemaryPeriod．The　Noh句i　Formation　is　deposited　and

emerges　as　the　coastal　terraces．

　　　　The　Tairadate　Straits　lying　between　the　gradually　uprising　two　peninsulas，however，rapid』1y

submerge　afしcr　thesedimentationoftheKanitaForm我tion。The　subsidcnceontheTsugarusid．cwhich

has　been　g・reater　than　that　on　the　Shimokita　side　throughout　all　ages　is　gradually　decreasing　in

extent　f士om　the　west　owing　to　the　progressive　uplift　since　the　Shiwokoshi　age。But，the　Tairadate

Straits　continues　to　depress　even　in　the　post－K．anita　Age，when　the　present　disposition　of　land　is

almost　completed．The　Kanita－kaigan　Fault　ispossiblygenerated』inthis　age　alongtheborderbetween

the　uplifting　Tsugaru　Peninsula　and』the　submerging　Tairadate　Straits．In　the　area　between　the　fault

and　the　Shimokita－kaigan塩ult，the　sediments　ofpost－Kanita　Age　are　thick　as’seen　in　the　Aomori

Plain　to　the　south，suggesting　that　the　subsidence　is　lasting　even　now。A　striking　negative　ofgravity

anomaly　reHects　this　subsidence。

　　　　The　great　thickness　ofQ』μatemary　dleposits　proved　in　the　Aomori　Plain　shows　this　subsiding　zone

is　one　of　the　d』eepest　depressed　areas　of　Qμatemary　Period　in　the　Green　Tuff　Region　of　Northeast

H：onshu．The　well一㎞own　H：an＆wa，Yokote　and．other　large　in1乱nd　b＆sins　located，in　the　Akita　Pre－

fbcture　and　to　the　south　are　similar　in　nature　to　this　subsiding　zone．They　are　sporadically　distributed

in　the　north－south　direction　along　the　westem　margin　of　the　so．called“Backbone　R，ange，，，one　of

the　geotectonic　divisions　of　the　Green　Tuff　Region．They　are　also　related　with　faultings　closely　and

exhibit　negative　gravity　anomaly　remarkably。

　　　　The　transitions　ofthe　geotectonic　movements　described　above　are　summarized　in　Table2and

shown　in　Fig。15by　a　series　ofschematic　pro且les。

6。2S聖e¢瞼e　C肱餓c謝5⑫賃Geo慮e¢⑳曲Mov灘e醜s

1）《】・m欝麟s⑪齢・瞳㊧蹴・v㊤me就s量飢恥eA臨認一亙繊豊e夏》量鰹量c重

　　　　TheconceptionontheNeogenetectonismhithertodescribedincludesseveralpointsdif臣ringf士om

the　opinions　ever　expressed．by　other　in』vestig＆tors，whose　works　are　principally　based　upon　the

researches　in　the　Akita－lwate　District　and，with　little　attenti6n　to　the　present　author，s　field．

　　　　The　elaborated　geologic　works　are　made　by　KITAMuRA（1959），INouE（1960），IKEBE（1962），and

others．Notwithstanding　some　discrepancies　among　their　stratigraphic　classiHcations，the　views　on　the
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Table2 Scheme　of　the　volc＆nic　activity　and　geotectonic　evolution　in　the　northern　area，
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tectonic　r血ovements　are　generally　in　accord　with　each　otheL　Here，the　view　ofKITAMuRA，who　sum－

marizes　the　history　ofNeogene　tectonism　re蝕ring　to　the　wide　areas　over　the　Akita－lwate　District，

will　be　briefly　presented．

　　　　He　divides出e　tectonic　evolution　into　seven　stages．In　his　Stage　I　and　the　earlier　half　of　Stage　II

which　correspond　to　the　author，s　Gongenzaki　and　Isomatsu－Fuyube　Ages，respectively，the　volcanic

activity　and　subsid，ence　begin　simultaneously　in　both　the　Backbone　Range　and　the工）ewa　Mountains，

another　tectonic　division　of　Green　TuffRegion。A　trough　ofnorth－south　trend　is　fbrmed　along　the

center　of　this　primeval　subsidence，and　extends　to　the　Backbone　Range　and　the　K．itakami　River

Area　on　the　east。The　sea　transgresses丘om　the　eastブand　expands　to　the　west　as　far　as　the　Dewa

MountainsJn　the　later　halfofStage　II　which　corresponds　to　the　Nagane　Age，the　sea　reaches　to　the

coastal　areas　of　the　Japan　sea．consequentlyシthe　subsiding　center　is　shi丘ed』to　the　west，being　suc－

cessively丘11ed　with　the　thick　beds　offine－grained　scdiments　by　rapid　submergencel　the　deepest　sub－

sidencesareintheDewaMountainsinStage皿whichcorrespondstothe　LowerK．odomariAge，and

五n　the　west　coast玉n　Stage　IV　which　corresponds　to　the　Upper　Kodomari　Age。On　the　contrary，the

Backbone　Range　where　the　first　subsiding　center　is　located　gradually　changes　to　the　shallow　sea

in　Stage　II亙，and　emerges　as　land，being　accompanied』by　the　wide－spread　eruptions　ofdacite　during

theperiodfyomthelaterhalfofStageIIltoStagcIV。AfterSt＆geVwhichcorresponds重othe

Shiwokoshi　Age，the　Dewa　Mountains　tums　to　upli銑，1eaving　the　basins　between　the　emerged　zone

and　the　Backbone　R．ange．These　basins　continue　to　subside　independently　of　the　uplifting　on　both
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15　Schematic　profile　showing　the　geotectonic　evolution　of　the　Neogene　in　the　northem＆re＆，

　　Aomori　Pre免cture．

　　a。Gongenzaki，Isomatsu　and　Fuyube　Formationsl

　　b。Nagane，Kimpach呈zawa　and　Einokigawa（lower）Formations；

　　c．Lower　Kodomari，Lower　Kozawa　and　Hinokigawa（upper）Format圭onsl

　　d．Shiwokoshi　Formation　and　Imabetsu　and　Ikokuma　Andesitesl

　　e．Kanita　Formation；

　　f。QUatemary　FOrmatiOn

sides，but　finally　in　Stage　VI　and　VII　corresponding　to　the　Kanita　Age　are　filled　up　by　lake　deposits．

　　　　The　Tsugaru　Peninsula　and　the　head　part　ofShimokita　Peninsula　have　been　structurally　treated

as　the　northem　extensions　of　the　Dewa　Mountains　and　the　Backbone　Range，respectively，but　the

author　recognizes　the　specialities　of　tectonic　movements　in　two　peninsulas，which　is　remarkably

diffヒrent　f妻om　the　current　views，as　summarized　below．

　　　　In　the　Gongenzaki　and　Fuyube　Ages，the　volcanic　activity　and　the　transgression　are　limited　only

in　the　Tsugaru　Peninsula，and　the　shimokita　Peninsula　together　with　the　Natsudomari　Peninsula　to

the　south　as　well　as　the　Kameda　Peninsula　of　Sout五westem且okkaido，all　hitherto　regarded　as　the

extension　of　the　Backbone　Range，are　le丘as　an　extensive　land』In　the　Nagane　Age，the　sea　expands

across　both　the　Tsugaru　and　Shimokita　Peninsulas　except　the　areas　ofdome　structures　ofthe　north．

west　trend　where　the　subsidences　are　less　in　amount．IwAsA（1962）states　that　black　mudstone　and

siltstone　ofhisStage　III，which　corresponds　to　theNaganeAge，are　thickly　d，eposited　in　a　trough．1ike

sedimentary　basin　extending　in　north－south　direction　f士om　Oani　through　Odate　in　Akita　Prefヒcture

to　the　mountain　range　ofthe　Tsugaru　Peninsula　in　the　Aomori　Pre免cture。But　it　is　rather　properly

assuエned　that　the　sedimentaly　basin　ofthis　age　extends伽to　the　east　in　Aomori　Pre驚cture，because
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theblackmud』stoneiswidespreadnotonlyinthe　NaganeFormationinthe　Tsugaru　Peninsula　but　also

in　the　Kimpachizawa　Formation　in　the　Shimokita　Peninsula　as　well　as　the　equivalent　fbrmation　in

the　Natsud』omari　Peninsula．

　　　　1）uring　the　period　f士om　the：Lower　Kodomari　Age　to　the　Upper　Kodomari　Age，the　Tsugaru

Peninsula　deeply　submerges　like　other　districts　of　the　Dewa　Mountains，and　here　hard』shale　and

black　mudstone　are　thickly　deposited．In　the　Shimokita　Peninsula，the　areas　surrounding　the　ex．

posures　ofthe　basement　emerges　as　land，But　the　Oma　area　in　the　north　and　the　coastal　area　facing

Mutsu　Bay・in　the　south　continue　to　subsideシand　to　deposit　the　shale　and　the　mudstone　same　in

character　as　those　in　the　Tsugaru　Peninsula・It　shows　a　striking　contr乱st　to　the　Backbone　Range　of

Akita－lwate　District，、wheretheenvironments　are　tuminginthis　age　to　ashallowseadepos玉tingcoarse－

grained　sediments　and　then　to　a　land・

　　　　In　the　ShiwokoshiAge，the　centralp乱rt．oftheTsugaru　Peninsula　tums　to　uplif㌔・The　sedimentary

basins　gradually・decrease　in　widlth　and　are　differentiated』But，the　areas　covering　the　K，anita　River

and　the　Tairadate　Straits　which　correspond　to　the　inland　basins　ofthe　Akita－lwate　District，remain

in　neritic　environments，and　among　them　the　Tairadate　Straits　continues　the　subsidence　up　to　the

present・

　　　　AS　far　aS　the　abOVe－mentiOned　geOteCtOniC　eVOIUtiOn　SinCe　the　beg・inning　Of　the　Nagane　Age　iS

concemed，the　conception　that　the　Shimokita　Peninsula　and　the　Tsugaru　Peninsula　are　structurally

the　extensionsofBackboneRange　andthe　Dewa　Mountains　intheAkita－lwateDistrict，respectively，

is　not　accepted，because　the　common　sequences　of　tectonism　between　the　respective　districts　are

quite　scarce。It　is　rather　recognizible　that　the　Shimokita：Peninsula　as　well　as　its　extensions　to　the

north　and　south　beyond』the　sea　and　the　axial　zone　ofthe　Tsugaru　Peninsula　are　similar　to　the　Dewa

Mountainsラand　that　the　remaining　areas　of　the　Tsugaru　Peninsula　such　as　the　Tsugaru　Plain　and』

the　Kanita　River　area　combined　with　the　Tairad飢e　Straits　are　similar　to　theJapan　Sea　Coastal　Zone

in　the　Akita　District，which　is　another　geotectonic　division　ofthe　Green　TuffRegion。

　　　　K．ITAMuRA　（1959）makes　a　conclusion　about　the　Neogene　orogenesis　in　N’ortheast　Hlonshu　as

fbllows．“It　is　clear　that　the　parallel　geantic1士nal　and　narrow　subsiding　zone　of　sedimentation　in

this　geosyncline・was　shifted　fンom　the　east　to　the　west　during　the　course　oforogenic　evolution，’．But

when　the　Aomori瓦）istrict　is　put　together　into　Northeast豆onshu，the　tectonic　movements　are　not

血11y　expressed，only　by　his　conclusion．The　author　considers　that　the　Green　TuffRegion　ofNortheast

Honshu　is　subjected　to　an　overall　slow　subsidence　since　Neogene　I》eriod。The　so－called　Morioka－

Shirakawa　Tectonic：Line　which　practically　de且nes　the　east　border　ofthe　region　might　have　a　certain

connection　with　this　general　subsidence。The　region，however，is　dif驚rentiated，into　a　number　of

tectonic　zones　due　to　the　local　dif驚rence　ofsubsiding　rate，which　is　resulted丘om　the　mutual　rela－

tionship　of　the　general　subsidence　and　the　loca，1upliftings．In　the　Backbone　Range　and　the　Dewa

Mountains　of　the　Akita－Iwate　District，the　amount　of　uplift　exceeds　the　general　subsid，ence　and　the

lands　emerge　since　early　ages，while　in　the　Aomori　District　the　subsidence　overwhelms　the　uplift

and　as　a　whole　the　subsid．ence　continues　up　to　the　later　ages．

2）恥腿晦9脇o▽e灘e鵬so臨⑪r面wes意魏簸da亟dvolc鋤量c箆eti寵ies

　　　　As　already　stated，the　acid　volcanic　rocks　and　the　andesites　of　the　Nagane　and　later　ages　occur

around　the　uplifting　zones　ofnorthwest　trend　such　as　the　Yotsudaki－yama　and　Horozuki　Domes　in

the　Tsugaru　Peninsula　and　the　dome　structure　enclosing　the　pre－Tertiary　basement　in　the　Shimokita
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　　　　The　occurrences　ofthe　basement　rocks　generally　at　the　centers　ofthe　uplifting　zones　ofnorthwest

omorth－northwest　trend　in　the　Green　Tuff：Region　ofNortheast且onshu　have　been　noticed　by　many

investigators，andmoreover，the　coincidence　ofthe　upliftingzones　with　the　volcanic　activities　of　acid

rocks　has　been　pointed　out　by　KITAMuRA（1959），IKEBE（1962），FuJITA（1960）and　others．According

to　KITAMuRA（1963），the　structure　of　northwest　trend　is　essentially　connected　with　the　pre－Tertiary

丘acturings．The　blocks　surroundled　by　the丘actures　continue　to　tilt　towards　the　northeast　by　means

ofa　certain　rotatingmovements　since　the　begimingofNeogene　Period．He　says　the　localization　of

volcanic　activity　is　particular　in　such　structure，although　no　fhrther　comments　about　the　detailed

process　are　given。

　　　　The　author　will　explainりhereunder，the　relations　between　the　uplifts　of　the　basement　in　the

Shimokita　Peninsula　and　the　occurrence　ofvolcanic　deposits　such　as　the　Hinokigawa　Formation，the

Yagen　Formation　and　the　Ikokuma　Andesite．The　Einokigawa　Formation　directly　overlaps　on　the

basement　rocks　at　the　top　ofthe　general　dome　structure　to　the　northeast　ofFukuura。Its　basal　part

is　conglomerate　containing　the　pebbles　ofbasement　rocks．：Likewise，the　Yagen　Formation　covers　the

eroded　surface　of　the　Kimpachizawa　or王【inokigawa　Formation　occupying　the　slope　of　the　dome

structure　in　the　upper　stream　of　the　Yunokawa：River。The　basal　part　of　the　Yagen　Formation　is

ofconglomerate　and　san口stone　containing　the　pebbles　ofblackmudstone　and　basaltofthe　Kimpachi－

zawa　Formation　or　rhyolite　ofthe　Hinokigawa　Formation．Similarly，the　Ikokuma　Andesite　uncon－

fbrmably　rest　on　the　Hinokigawa　Formation　composing　the　fhrther　down　slope　ofthe　dome　structure

in　the　north　ofthe　Kozai　River　or　on　the　Yagen　Formation　in　the　upper　stream　ofthe　Ohata　River．

They・begin　with　the　beds　ofgranule　conglomerate　at　the　base。The　existence　ofunconfbrmity　with

conglomeratic　beds　at　the　base　of　above－mentioned　volcanic　deposits　suggest　that　the　basemental

block　is　exceedingly　upli丘ed　just　befbre　every　volcanic　activity．Moreover，it　is　understood　that　a

subsidence　occurs　afterwards　in　wide　areas，extending　into　the　upli丘region，because　the　volcanic

deposits　are，in　tum，overlain　by　subsequent　fbrmations　including　marine　deposits．

　　　　Unconfbrmity　and　basal　conglomerate　are　not　observed　at　the　base　oftheImabetsu　Andesite　in

the　Horozuki　Dome　area　ofthe　Tsugaru　Peninsula．It　might　b6due　to　the　lesser　amount　ofuplifting

丘om　the　Lower　Kodomari　Age　to　the　Shiwokoshi　Age　and　to　the　meagreness　of　resultant　trans一

飾「mation　to　the　land。

　　　　The　volcanic　rocks　directly　comected　with　this　kind　ofuplifting　belong　mainly　to　the　calc－alkali

rock　series　ranging丘om　rhyolite　to　andesite．

7．　　CO既C亘US量0魍

　　　　The　characters　ofthe　Neogene　including　the　stratigraphy，the　petrography　ofvolcanic　rocks，the

changes　of　rock　facies　and　thickness　of　fbrmation，the　geologic　structures，the　gravity　distribution，the

volcano－tectonic免atures　of　acid　rocks，and　the　cycle　of　volcanic　activities　are　studied，and　by　sum－

marizing　them　the　geotectonic　evolution　of　the　district　is　elucidated。The　results　to　be　particularly

emphasized．are　as　fbllows．

　　　　1）　Itwas　clariHed　that　the　Neogene　histories　oftheTsugaru　and　Shimokita　Peninsulas　consider－

ably　dif瞼貸om　each　other・The　Neogene　in　the　Tsugaru　Peninsula　consists　ofeight　fbrmations　fピom
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the　Gongenzaki　to　the　Kanita，which　are　correlated　with　the　type　fbrmations位om　the　Mo皐zen　to

the　Shibikawa　in　the　Oga　I）istrict　ofAkita　Pre免cture．On　the　otherhand　inthe　Shimokita　Peninsula，

it　lacks　the　fbrmations　old，er　than　the　equivalent　to　the　Nagane　in　the　Tsugaru　Peninsula，correlated

with　the　Nishikurosawa　Formation　in　the　Oga　District，and　is　classi丘ed　into　the　fbrmations　f士om

the　Kimpachizawa　to　the　Ohata．

　　　　2）　Volcanic　substances　are　more　or　less　developed　throughout　the　Neogene，and，occur　as　the

constituents　ofthe　sedimentary　fbrmations　and　as　loca1，volcanic　bodies。They　are　wi4ely　su切ected

to　the　alterations　characteristic　of　the　Green　Tuff　Region，except　fbr　those　younger　than　the　Upper

Kodomari　Formation　in　the　Tsugaru　Peninsula　and　the　Upper　Kozawa　Formation　in　the　Shimokita

Peninsula，both　ofwhich　are　ofthe　upper　Miocene，

　　　　Petrographically，the　volcanic　rocks　are　mainly　of　calc－alkali　rock　series　except　fbr　basalt　and　a

part　of　andesite　which　belong　to　tholeiitic　rock　series．

　　　　3）　The　facies　and．the　thickness　of　Neogene　fbrmations　are　remarkably　dif驚rent　between　the

Tsugaru　and　ShimokitaPeninsulas丘om　each　other，and　this£act　indicates　the　di伍erentially　subsiding

movements　ofthe　two．The　subsidence　is　greater　throughout　the　Neogene　on　the　Tsug批ru　side　than

on　the　Shimokita　side，bounded　by　the　submarine　Shimokita－kaigan　fault　which　is　in免rred』to　lie

along　the　eastem　margin　ofthe　Tairadate　Straits。

　　　　4）　As　to　geologic　structures，gentle　domes　with　longer　axis　of　northwest　trend　and　anticlines

andfaultsofnearlynorth－southtrendarewelld』eveloped．The　domesofYotsudaki－yamaandHorozuki

in　the　Tsugaru　Peninsula　and　the　broad　dome　aroundl　the　pre－Tertiary　rocks　in　the　Shimokita

Peninsula　are　goodl　examples　of　the　fbrmer，and　the　Kanita　Anticline　and　the　Tsugaru　Fault　in　the

Tsugaru　Peninsula　are　ofthe　latteL　Beside，a　number　oflocal　basin　structures　ofvarious　extents　such

as　the　Ushidaki　Basin　and　the　Yagen　Basin　are　recognized　in　the　Shimokita　Peninsula．

　　　　These　basins　were　fbrmed　by　a　regular　cycle　of　volcano－tectonic　process　closelyrelating　to　the

acid　volcanism．The　process　began　with　depressional　movements　with　minor　eruptions，passed　sub－

stantial　d』epression　fbllowing　violent　eruptions　oflavas　and　pyroclastic　flows，and　ended　with　cessation

ofdepression　soon　a丘er　eruptions　ofrepeated　minor　pumice且ows。It　is　noteworthy　that　these　move－

ments　are，therefbre，genetically　in　close　relation　with　the　volcanic　activities　ofacid　rocks。

　　　　5）　There　are　upli長ed　zones　ofnorthwest　trend　such　as　the　above－mentioned　gentle　domes　in

the　Neogene　areas　of　the　district．They　are　closely　related　with　the　occurrence　of　volcanic　rocks　of

calc－alkali　rock　series，and　suc五uplifting　is　most　activejust　befbre　every　volcanic　activity．

　　　　6）　The　gravity　anomaly　reveals　the　depth　of　the　basement　rocks丘om　the　su曲ce・In　Mutsu

Bay　and　the　a両oining　Aomori　Plain　the　anomaly　shows　a　pattem　ofnearly　north－south　trend，and

declines　as　steep　as60mgal　fbr　about10km　fyom　east　to　west　suggesting　the　sudden　fall　ofthe　base－

ment　rocks　upon　which　the　Neogene　rocks　and　the　loose　sediments　of　the　Qμaternary　are　thickly

deposited．．This　movement　is　lasting　even　now。It　is　considered　that　these　areas　and　the　a両acent

Tairadate　Straits　as　a　whole　reprcsent　one　ofthe　remarkable　subsiding　zones　like　other　inland　basins

of　the　Green　Tu仔Region．

　　　　7）　The　Tsugaru　and　Shimokita　Peninsulas　have　been　generally　considered　as　the　extensions　of

the　so．called　Dewa　Mountains　and　Backbone：Range　by　other　works　up　to　this　time，respectively．

But，the　actual免atures　ofthe　Ncogene　suggest　that　it　is　more　apPropriate　to　correlate　the　Tsugaru

Peninsula　with　theJapan　sea　coastal　zone　and　the　shimokita　Peninsula　with　the　Dewa　Mountains・
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　　　　The　geotectonic　evolution　in　the　northem　Aomori　District　is　somewhat　distinctive　as　compared

with　that　known　in　the　Akita－Iwate　District，andl　such　areal　speciality　can　be　explained』to　have

been　caused』fヒom　the　mutual　relationship　ofthe　general　subsidence　covering　the　whole　Green　Tuff

Region　ofNortheast　Honshu　and　the　variable　rates　oflocal　uplifUngs　within　the　region．

　　　　The　discussions　on　the　tectonic　movements　in　the　Green　Tuff　Region　have　been　chiefly　based

upon　the　researches　in　the　Akita－lwate　District　so　far．It　would，be　d．esirable，however，that　the

characters　of　the　Neogene　in　the　Aomori　District　as　well　as　the　southwestem　Hokkaido　should　be

consolidated　into　the　discussions．The　author　hopes　that　this　paper　will　serve　as　an　aid　fbr　this　field

of　research．
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青森県北部地域における新第三紀の火山活動，構造発達史およぴその特性

上村不二雄

要　　旨

　下北半島と津軽半島のあいだでは，新第三系は多くの点でかなり対照的である．両半島の間の平館海

峡に覆在する下北海岸断層の存在は，このような対照的構造に対してもっとも重要である．

　津軽半島では新第三系は，下位から，権現崎・磯松・冬部・長根・下部小泊・上部小泊・塩越・蟹田

の各層からなり，いっぽう下北半島では，冬部層およびそれ以下の地層を欠いて，概ね下位から，金八

沢・桧川・下部小沢・上部小沢または，桧川・薬研・大畑の各層の順に重なっている．これらの地層の

大部分は，いわゆる東北地方グリーンタフ地域のほかの地方と同様に，火山源物質を大なり小なり含

み，ある層のごときは，実はほとんど火山岩類からなっている．それのみではなく，厚い溶岩や粗い火

山砕屑岩類が，局地的に新第三系の地層の間に喰込んでいる．津軽半島で，玄武岩類・三厩流紋岩類・

母衣月火山岩類・今別安山岩類，下北半島で，湯ノ股川石英安山岩類・易国間安山岩類として特に区別

した．

　構造的には，北西方向に延びた緩いドーム構造が顕著であり，その好例は下北半島の基盤岩類のまわ

りに拡がっているドーム構造や，津軽半島の北東に近い局地的なドーム構造にみられる．これらのドー

ム地域は，本来隆起上昇地塊の性格を持っていたもので，その結果新第三系の堆積岩類は，ドームに近づ

くに従って厚さを減じていることからみて，ドーム地域はほかより早くから陸化したことを示している．

ドームの隆起は，津軽半島の母衣月火山岩類や下北半島の桧川層と薬研層との流紋岩ないし石英安山岩，

また易国間安山岩類の噴出と関係があり，これらの火山岩類の各活動の直前では特に著しかった．

　津軽半島と平館海峡においては，南北に近い方向の背斜・向斜および断層が顕著で，これらが上記の

ドーム構造と組合わさっている．しかし下北半島ではこの種の構造は発達が悪く，前記の広いドーム構

造が支配的である．下北海岸断層は，南北方向の構造のなかで最も顕著なものであり，津軽側から下北

側へ向かって断層を越えると火山岩類を除く新第三系は厚さを減じ，また重力異常も急に増加して，基

盤岩が急に浅くなっていることを示している．

　地史的にいえば，この地域では，長い陸化削剥の時代を経て中新世のはじめに，津軽半島にまず安山

岩の噴出と沈降が起こり，海成の火山岩類を主とする権現崎・磯松・冬部の各層が堆積した．やがて本

格的な海侵が津軽半島で起こり，概して細粒の凝灰質ないし泥質の堆積岩からなり，玄武岩の水中溶岩

を多数挾有することを特徴とする長根層が堆積した．海侵は徐々に拡大して，広い堆積盆を形成するよ

ようになり，海域は下北半島の側まで拡がり，長根層に比べると層厚がやや薄い金八沢層が堆積した．

　この時期以来，下北海岸断層の両側は，互いに差別的な沈降を始めた．津軽側では著しい沈降によっ

て，下部小泊層から上部小泊層までの硬質頁岩と黒色塊状泥岩との厚層が広く堆積した．いっぽう下北

側では現在の広いドーム状構造の隆起が始まり，徐々に進行した．ドーム構造の周囲では，酸性火山岩

類が多くの中心から噴出し，火山活動に伴う一時的な沈降により桧川層と薬研層が累積したが，津軽側

の下部小泊・上部小泊の両層に相当する下部小沢・上部小沢両層の泥質岩は，それよりも外側に薄く堆

積した．しかし，ドームの隆起はそれほど広くはなく，泥質岩の厚さはドームから離れるに従って増し

ている．

　下北半島のドーム構造の周囲に分布している桧川層は，これは互いにオーバーラップしている直径数

kmの，多数の陥没ないし沈降盆地からなっている．このような盆状構造のうち，あるものは重力調査

やテストボーリングによって確認されている．これらの盆状構造は，それぞれ一様な火山構造性の，一

輪廻の噴出の中心に形成されたものである．その輪廻とは，まず小規模な火山噴火に伴う陥没で始まり，

次に多量の溶岩と火砕流の噴出と本格的な陥没がそれに続き，最後に少量の軽石流の噴出を繰返した後

に陥没が終るまでを指している．
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Tertiary　Volcanic　Activity（F。UEMuRA）

　上部小泊層およびそれに相当する上部小沢層の堆積以後，津軽側では北部のドーム構造と中軸部の背

斜構造の隆起が始まり，いっぽう下北側では同じ頃からドーム状隆起が北と南に拡がった．津軽側に存

在していた広い堆積盆地は，中問に隆起地帯を生じたことによって，日本海に面する西側地帯と，平館

海峡を含む東側地帯とに分化し，両地帯の沈降の進展に応じて，主としてシルト岩と砂岩からなる海成

の塩越層と蟹田層が厚く堆積した．隆起帯が次第に拡張するにともなって，東側の沈降帯は西側から次

第に幅を狭め，現在では平館海峡だけが沈降を続けている．

　津軽半島と下北半島は，秋田・岩手両県のグリーンタフ地域において構造区分されている，いわゆる

出羽丘陵帯と脊梁帯の延長にそれぞれ相当するものと考えられて来たが，この考えは妥当ではない．津

軽半島では新第三系は，最下部から最上部まで全層が厚く，とくに塩越層以上の海成の地層が広くかつ

厚く堆積していることからみて，グリーンタフ地域のうち，秋田県の男鹿半島と秋田平野を含む日本海

沿岸地帯にむしろ一致している．また，下北半島については，金八沢層から上部小沢層までの細粒の堆

積岩は，広いドーム構造の地域では薄いが，半島の南と北の延長ではかなり厚く堆積しており，かつ津

軽半島の塩越層以上に相当する地層は，大畑層がわずかに分布しているに過ぎない．このような特徴か

ら，下北半島を含む南北方向の地帯は出羽丘陵帯の延長にあり，かつ半島の頭部は同地帯の隆起部に比

較できる．

（受付：1978年9月22目；受理：1978年12月6日）
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