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Abstract

　　　　The　Tertiary　Ideyama　Formation　of　the　Otsuji　Group，　named　and　de6ned

by　NAGAo（1925），　occupies　a　considerable　portion　of　the　Chikuho　Coa1－field．

This　formation　is　found　between　two　coal　measures，　the　undαlying　Uwaishi

and　the　ovelying　Onga　Formation．　It　is　distributed　in　the　region　extending

over　the　Nogata　and　Tagawa　districts　and　in　the　southeast　areas　of　the
Iizuka　district，

　　　　The　Ideyama　Formatioll　is　mainly　composed　of　non－marine　coarse－grained

sediments　with　small　amounts　of　fine　deposits　and　coaly　matter，　and　lies

ullconformably　on　the　Uwaislli　Formation　of　the　Nogata　Group．　From　the
cycle　of　sedimentation，　this　formation　is　divided　into　several　members，　which

are　traceable　and　mappable　in　every　district．　The　relationship．s　of　their

members　among　three　districts　are　shown　as　the　Table　3　based　on　the　strati－

graphical　and　sedimentological　correlation．

　　　　The　sedimentary　basin　of　the　Ideyama　Formation　is　characterized　by
having　the　rapid　local　streams　alld　by　t】1e　rhythmical　and　cyclical　subsidence．

Subsequently　to　the　northward　expansion　of　the　basin　at　the　last　stage　of

deposition　of　the　Nogata　Group，　subsidence　of　the　l）asin　proceeded　followed

by　an　ea8tward　tilting　to　result　eastward　leaning　center　of　deposition　at　the

initial　stage　of　the　Ideyama　Formation．　The　basin　was　di任erentiated　into

two　basins　by　the　movement　at七he　middle　of　the　same　depositional　age．　It

was　perfectly　cut　off　from　a　channel　connecting　with　the　southern　sea　area

in　the　later　half　of　the　same　age，　alld　subsidence　of　the　basin　was　propagated

to　result　northward　expansion　of　the　sedimentary　area．　The　series　of　these

movements　is　referred　to　the　transitional　period　from　the　regression　of　the

Paleo－Ariake　Bay　to　the　transgression　of　the　Paleo－Genkai　embayment．　Then

the　Ideyama　Formation　is　a　product　formed　during　a　mobile　phase　in　the
basin，　the　Chikushi　tilting　phase　proposed　by］MATsusHITA（1967），which　is　cor－

responding　to　the　presecessor　of　the　Takachiho　disturbance　in　south　I（yushu．
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Introduction

　　　　The　Chikuho　Coal．6eld，　which　extends　abou七50　km　north　to　south　from　the

Ashiya　Coast七〇Yamada　City　with　a　widtll　of　about　15　km，　lies　in　drainage　area

of　the　Onga　River　running　through　the　northem　central　part　of　Fukuoka　Pre－

fecture，　north　I（yushu．　1七is　one　of　the　greates七coa1－field80f　Japan　considering

the　thickness　and　number　of　coal　seams　and　its　wide　distribution．　Historically，

coal　has　been　produced　from　this丘eld　since　the　15th　century．　The　Chikuho

Coal一丘eld　has　been㎞own　as　the　6rs七〇f　the　Japanese　coal－6elds，　which　was

developed　on　a　Iarge　scale，　from　the　latter　half　of　the　19th　century　to　the　6rst

half　of　1950’s，　and　it　continues　to　be　produc七ive．　Regarding　the　geology　of　this

coal－6eld，　an　ouUine　of　the　Tertiary　coal　measures　was　repor七ed　6rs七by　SuzuKI

（1892），and　later］KIDo　and］MATsuDA　（1904）　tried　to　divide　the　Tertiary　sedi－

ments．　Thereafter，　NAGAo（1922－1928），　who　studied　the　s七ratigraphy　of　the

Tertiary　System　in　the　coal－fields　of　Kyushu，　classi五ed　and　described　the　Ter－

tiary　sediments　of　the　Chikuho　Coal－field　and　correlated　them　to　the　formations

of　other　Tertiary　coal－6elds　of　I（yushu　on　the　basis　of七he　fossiliferous　zones．

Moreover，　MATsusHITA（1949）s七udied　and　reported　a　new　correlation　and　paleo－

geography　of　the　Ter七iary　coal－fields　in　northern　Iζyushu．　Besides　these　refer－

ences，　many　other　authors　have　repor七ed　on七he　Chikuho　Coal－neld，　but　many　of

them　concern　the　coal　seams　and／or七he　geological　features　related　to　coal　or

fossils　themselves．

　　　　Many　problems，　especially七hose　concerning　the　genetical　rela七ion　of　non－

marine　coal－bearing　sediments　and　the　geotectonics　proposed　by　MATsusHITA　and

others　have　been　left　unsolved，　despite　of　the　fact　七hat　all　the　aspects　of　the

Tertiary　coal－field　have　been　gradually　confirmed　by　activities　of　both　academic

workers　and　mining　engineers．　Although　the　Ideyama　Formation　of　the　O七suji

Group，　which　is　one　of　the　non－marine　Tertiary　sequences　and　situates　in　the

lower　half　of　the　Otsuji　Cycle，　occupies　a　considerable　and　important　por七ion　of

七he　coal－6eld　for　its　dis七ributioll　and　geohistory，　the　investigation　on　this　forma－

tion　have　not　been　thorough　enough　with　a　few　exceptions　due　to　the　absence

of　workable　coal．　The　results　of　the　present　investigation　show　that　the　Ideyama

Forma七ion　is　composed　of　several　cycles　of　sedimentation　of　the　standard　type

for　Tertiary　coal－bearing　strata，　and　also　that　this　formation　was　formed　under

the　tilting　phase　of　the　sedimentary　basin．　This　will　be　a　great　suggestion　to
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the　geohis七〇ry　of七he　Chikuho　Coal一五eld　and　further　to　the　problems　on　the

coal－fields　having　similar　geohis七〇rical　process．

　　　　Iwould　like　to　add　in七his　paper　some　of　the　con七ents　which　have　described

in　previous　repor七s　to　provide　a　Iucid　narration．
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Chapter　I

General　geology　in　and　around　the　Chikuho　CoaLfield

L　　Outline　of　the　stratigraphy

　　　　The　Tertiary　rocks　developed　in七he　Chikuho　Coa1－field　are　divided　into　three

groups，　the　Nogata，　Otsuji　and　Ashiya　groups　in　ascending　order，　which　are

further　subdivided　by　NAGAo（1925c）as　indicated　in　Table　1．　They　are　now

found　in　three　areas　separated　by　the　pre－Tertiary　outcrops：the　eastern　zone

ex七ending　north　to　south　from　the　river－mouth　of　the　Onga　to　the　sou七h　of　Soeda，

the　wes七ern　zone　dis七ributing　from　the　neighbourhood　of　Okagaki　to七he　southern

end　of　Yamada　City，　and　the　sou七hwestern　block　lying　in　the　detached　areas

extending　over七he　I（eisen　and　Daibu　districts．　Coa1－development　in七hese　wide

areas　is　so　divergent　that七he　areas　are　also　divided　into　the　Nogata，七he　Tagawa

and　the　Iizuka　district　（Fig．2）．

　　　　Of　the　Tertiary　System，　the　Ashiya　Group　consists　of　marine　sediments

containing　many　marine　molluscan　fossils　and　microfossils，　and　is　devoid　of

any　workable　coaL　On　the　other　hand，　the　Nogata　and　O七suji　groups　are　gen－

erally　composed　of　non－marine　deposits苦and　have　many　prominent　coal　seams

once　ac七ively　exploited．　Coal　measures　of　the　Nogata　Group　are　distributed　in

whole　area　of　the　Chikuho　Coal一五eld，　but　the　sedime11七s　above　the　Onga　Forma－

tion　of　the　O七suji　Group　are　limited　in　distribution七〇七he　eastern　zone　of　the

Nogata　district．

　　　　The　basement　rocks　of　the　Tertiary　of　the　coa1一五eld　are　the　Paleozoic　com－

plex　and　the　Mesozoic　Systems．　The　former　is　composed　of　metamorphosed

（schistose　and　phyllitic）and　non－and／or　weakly　metamorphosed　sediments，

pyroclastics　and　basic　igneous　rocks，　and　is　called　the　Sangun　metamorphic

terrane（KoBAYAsHI，1941）．　They　are　exposed　at　the　Flukuchi－yama　and　Hirao－

dai　moun七ain　region　to　the　east　of七his　coaL丘eld，　a　part　of　the　Kanakuni　moun一

七ain　block　and　the　Asakura　moun七ain　region，　the　southern　part　of　the　field，　and

the　Inunaki　and　the　Sangun　mountain　range　to　the　west　of　the　Chikuho　Basin．

Apart　of　the　non－metamorphic　Paleozoic　is　called　the　Aida　Formation　in　the

Inunaki　area（KolBAYAsHI，1941）．　The　latter，　Mesozoic，　is　divided　into　the　Cre七a－

ceous　Kwanmon　Group，　the　Yaha七a　Formation　and　granitic　rocks．　The　Iζwanmon

Group（MATsuMoTo，1951a）is　subdivided　into七he　lower　Wakino　Subgroup　mainly

composed　of　non－marine　sedimen七s，　and　the　upper　Shimonoseki　Subgroup　mainly

of　pyroclastic　rocks　and　andesitic　lavas．　They　are　distributed　throughou七the

Yurino～Mutsugatake　block　to　the　west　of　Nogata　City　and　the　mountain　areas

surrounding　the　nor七hern　half　of　the　Chikuho　Coal一丘eld　such　as　the　Wakama七su

Peninsula，　the　Sarakura－yama　mountain　area　and　the　Kodaiji－san～Kasagi－yama

areas（］KoBAYAsHIθ¢α1・，1935　and　1936；MATsuMoTo，1951b　and　1954；OTIA，1953－

1960；YAMAsAI（1θ¢αZ．，1956；MATsusHITAθ古αZ．，1957；and　HAsE，1959）．　The

Yahata　Flormation　contains　acidic　igneous　rocks　and　lacustrine　deposits　and

crops　out　in　the　Sarakura－yama　area（OTA，1957；HAsE，1959）．　Grani七ic　rocks

＊In　places，　brackish　and／or　marine　molluscan　fossils　were　found．
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Fig．2．　General　distribution　and　structure　of　tlle　Tertiary　in　the　Chikuho

　　　Coal－field．

are　subdivided　into　the　Asakura　granodiorite，　the　Kurate　granodiorite，七he　Hirao

granodiorite，　the　Masaki　granite，　tlle　I（aho　grani七e，　and　the　Sawara　granite

（MATsuMoTo，1951b；KARAKmA，1952　and　1969；ToMITAθ渉α1．，1957）．　All　of

them　exert　a　wide　thermal　in且uence　on　the　Kwanmon　Group　and　the　Paleozoic

rocks．　These　Mesozoic　Systems　are　of　the　Cretaceous　in　age．　Distributions　of

these　systems　described　above　are　exhibited　in　Fig．3．

　　　　In　the　Chikuho　Coa1一翁eld，　the　extensive　Quaternary　System　is　divided　into



244 S．TOMITA

、

ザ
、づ’亨＝

＿・・” 十
　、
㍉一ム

、、 c

ンA

OKAgAKl

　口Tertiory　System

〔PorphyUte

口
Kwonmon　6roup

　目Po【eozoic　System

泌㌔

十三．

十→＝
十ξ＝⇒・、，

NAKAMA

．＝＝＝」＼ヒニ．

　〔、・・9’三ヨMIYAIA

，．珪iき
kOTAKE・㌧．．．

’i≡≡≡⊇そ≡≡

ご’∨we滞1“

，．．．

午’㌔・＝こ1－・∨・一元・

＋，士．・1誉主二：
　　　・竺・’

衿’w－M
三
゜

HO」YO三＋、一一

蚕
壬
。

＋十・．→

ス

も＋＋

　　　　　　　　　十十十十”
　　　　　　　　　十十十十十

＋＋＋＋＋＋＋＋＋、＋．ひ～＿．
㌧＋＋＋＋＋＋＋＋＋’

　」＋＋＋＋＋＋＋＋・．…　｛｛へ．、
　　L＋．、＋ぷぷー｛・・‡＋一…一
　　　　　　　　」．．十　　　　　｛㍉’、

0 5

8
‘

10km

Fig．3．　Geological　map　around　the　Chikuho　Coal－6eld（without　the　post－Tertiary

　rocks）．

the　Diluvium　and　the　Alluvium．　The　former　consis七s　of　deposits　on　two　terrace

levels　occupying七he　wide　area　from　the　wes七ern　foot　of　the　Flukuchi－yama～

Sarakura－yama　mountain　mass　to　the　righ七一bank　of　the　Onga，　the　southwest

part　of　the　Tagawa　dis七rict　and　tlle　westerll　margin　of　the　Iizuka　district．　An－

other　Diluvium　is　a　volcanic　ash　deposit，　called　the‘‘Hai－ishi，，　mainly　developed

in　the　southern　half　of　the　Tagawa　district．　The　Iatter，　the　Alluvium，　is　dis・・
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tributed　in　the　low－leveled　and　flattened　drainage　areas　of　the　Onga　and　its

tributaries，　and　contains　peat　deposits　of‘‘S6ra－so，，（MATslJs］E【ITA　eτα1．，1966）．

　　　　〇七her　rocks　developed　in七his　coal－field　are　the　upper　Neogene　or　Quaternary

basal七ic　intrusive　rocks　which　influence　a　part　of　the　coal　seams（UEJI，1927，

1932and　1940；AsANo，1958－1964；and　others）and　partly　crop　out．

II．　Brief　notes　on　the　geological　structure

　　　　As　mentioned　by　MATSUMOTO（1951b），　general　structural七rend　of　the　Ter一

七iary　System　in七he　Chikuho　Coal－6eld　differs　essentially　from七hat　of　the　pre－

Ter七iary；while　the　former　runs　mainly　nor七h　to　south罷and　lies　unconformably

on　the　latter　with　dipping　to　the　east　in　genera1，　and　is　limited　to　the　eastern

boundary　by　the　great　faul七s酬，　the　la七ter，　except　a　part　of七he　Kwanmon　Group，

runs　from　east　or　nor七heast　to　west　or　sou七hwest，　showing　a　con七inua七ion　of　the

Inner　Zolle　of　Southwest　Japan．　Near　the　great　faults，　the　Tertiary　System

shows　characteristically　an　asymmetric　synclinal　struc七ure，　an　axis　of　which　runs

in　parallel　with　the　faul七s．　Characteristic　structures　similar　to　those　of　the

Chikuho　Coa1－field　are　also　found　in　the］［（okura，　Munakata　and　a　par七〇f　Fuku－

oka　coal一五elds，　and　are　called　the‘‘Chikuho－type，，　geological　structure　named　by

］MATSUSHITA　（1951）．

　　　　The　marginal　fault　drawing　the　eastern　boundary　of　the　Chikuho　Coal－field

runs　across七he　foot　of　the　Wakama七su　Peninsula，　extends　southward8　benea七h

the　Dokai　Bay　and　the　alluvial　plain七〇the　wes七〇f　Kurosaki　and　turns　south－

westward　at　K6jaku．　Furthermore，　the　fault　which　runs　through　the　western

foo七〇f　the　Fukuchiyama　mountain　area，　winds　gently　southwest　to　southeast

and　joins　ano七her　fault　extending　to七he　south　from　Kawara．　Of　these　faults，

the　one　extending　north　of　K6jaku　is　called‘‘七he　Futajima　Fau1七”，　the　other

from　K6jaku　to　Kawara　is　called‘‘the　Fukuchiyama　Fault，，，　and　another　one　ex－

tending　south　of　Kawara　is　called‘‘the　Tagawa　Flault，，（ToMITA，1968）．　On　the

other　hand，　remarkable　faults　of七he　eastern　margin　of　the　western　zone　are

recognized　in　the　southern　half　of　the　field．　‘‘The　Takakura　Fau1七，，　runs　through

the　foot　of七he　Funao－Kanakuni　moun七ain　block，　and‘‘the　Kumagaha七a　Faul七，，

runs　nor七h　to　south　on　the　eas七〇f　Yamada　City．　In七he　northern　half　of七he

western　zone，　however，　the　marginal　fault　is　only　a　convergency　of　multiple

NW－SE　trending　faults　in　the　Tertiary（SAKAMoTo，1954）．　General　structure

of　the　Tertiary　System　is　shown　as　Fig．2．

　　＊Such　a　N－S　tectonic　line　is　called　as‘‘the　Koreall　Trend　（Ch6sen　Hδk6），，　by

TATEIWA（1952）．
＊＊These　faul七s　are　sometimes　called　as‘‘the　marginal　faults，，　hereinafter．‘‘Marginal

fault，，　or‘‘Kiban－danso，，　means　a　fault　bordering　Tertiary　and　the　l）asement　rocks，

and　the　term，‘‘Kiban－danso，，，　is　used　by　many　colliers　in　the　Chikuho　Coal．field　as　a

sem1－proper　noun・
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Chapter　II

Lower　and　upper　limits　of　the　Ideyama　Formation

1．Historical　rev’iew

　　　　Tal）le　l　shows　a　transi七ion　of　the　stra七igraphic　classification　of　the　Tertiary

in　the　Chikuho　Coal－field　by　the　studies　up　to　this七ime．　Tlhe　Ideyama　Forma－

tion　was　settled　and　named　by　NAGAo（1925c）for　the　barrell　part　of　lower　half

of‘‘the　UpPer　Tertiary　Coal　Measures，，　of　Kmo　and　MATSuDA（1904）．　NAGAO

（1927c）men七ioned　tha七‘‘七he　Ideyama　Flormation，，　was‘tenta七ively，　settled　as　one

forma七ion，‘for　convenience，，　to　distinguish　from　the　coal－bearing　Onga　Florma－

tion　and　tlle　Nogata　Group．　The　Ideyama　and七he　underlying　Uwaislli　Flormation

are　continuous　and　nearly　similar　in　lithological　facies．　The　former　is　only

distinguished　from　the　Iatter　by　absence　of　workable　coa1．　However，　MATsu－

sHITA（1949）mentioned　tha七the　fossil　bed　at　the　lower　part　of　the　Ideyama

Table　1． Transition　of　the　stratigraphic　classifications　of　the　Tertiary

in　the　Chikuho　Coa1－field

KIDO＆MATSUDA（1904）

Upper　Tertiary
　Coal　Measures

Lower　Tertiary
　Coal　Measures

YABE＆NAGAo（1920）

Ashiya　Group

Otsuji　Group

Nogata　Group

NAGAO（1925）
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0
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6
0
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Waita　Formation

Sakamizu　Formation

Yamaga　Formation

Onga　Formation

Ideyama　Formation

Uwaishi　Formation

Takeya　Formation

Sanj　aku－goshaku　Formation

Oyake　Formation

Table　2．　Comparison　of　the　geological　ages　by　different　authors

Ashiya
　Group

Otsuji
　Group

Nogata
　Group

NAGAO（1928）

Lower
　Oligocene

Upper
　Eocene

MATSuSHITA（1949）

Φ
〔
【
Φ
⇔
O
包
〔
一
（
U

（Chikushi　stage）

（Otsuji　stage）

Upper　Eocene
　（Nogata　stage）

MIZUNO（1963）

　　　　　　？

UpPer　Oligocene

（Nishisonogian
　stage）

Lower　Oligocene

（Mazean　stage）

Lowermost
　Oligocene

（FUnaZUan　Stage）

Upper　Eocene

（Okinoshiman
　stage）

SHUTO（1969）

Burdigalian

Aquitallian

（Φ
目
8
0
〔
嵩
）

．一一＿”一，＾’＿，一一㎡．

　　　？　　　．．．．鍾，．．．≡．一．．．“．●“．

　Oligocene～pre－
　　　Aquitanian

－一．＾．一，一一一←一≡．一一．

　　9　　　．←コ吟’．一．≡一，一一←．＝一『一．

　　　　　　　　●

　Priabonian
　　　（Up．　Eocene）
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Formation（the　Iwasaki　fossil　bed，　discovered　and　named　by　NAGAo，1927c）was

correlated　with　the　Oligocene　and　that　the　Nogata　Group　with　the　Upper　Eocene．

He　described　further　the　unconformable　relation　between　the　Nogata　and　Otsuji

groups，　and　pointed　out　distinction　between　the　two　llot　only　from　biostrati－

graphical　but　also　paleogeographical　standpoint　（1949，1953　and　1956）．　SAIrro

（1955），TAKAHAsHI（1957），MuRATA（1961）and　MIzuNo（1963）discussed　also

on　the　geological　age　and　the　correlation　of　the　Ideyama　Formation，　but，　their

stratigraphic　scheme　followed　that　established　by　NAGAO．　Based　on　molluscan

faunae　MlzuNo　recently　has　made　a　correlation　of　the　Ideyama　Formation，　and

considered　that　it　was　not　older　than　the　lowermost　Oligocene．　Most　recently，

the　geological　age　of　the　Tertiary　formations　in　the　stratigraphic　table　estab－

lished　by　MATsusHITA　and　MIzuNo　was　modified　by　SHuTo（1969）through　the

study　of　the　mega－and　micro－fossils．　He　mentioned　that　the‘‘Funazuan，，　age

（MIzuNo，1962）was　perhaps　the　Oligocene～earliest　Miocene，　the　pre－Aquitanian

Miocene（Table　2）．

　　　　Thus，　it　is　clear　now　that　the　Ideyama　Formation，　though　it　was‘tentatively，

settled　by　NAGAo，　has　an　important　bearing　on　the　stratigraphy　and　geological

history　of　the　Chikuho　Coalイield．

II．　Boundaries　of　the　formation

　　A．Base　of　the　formation　and　the　relationship　to　the　Uwaishi

　　　　　　Formation

　　　　As　precisely　described　in　the　preceding　report（ToMITA，1971），the　Iwasaki

fossil　bed　is　found　not　only　at　the　type　locality　（Flig．4祈）　and　its　neighbourhood

（Fig．5鼎）but　also　in　the　whole　areas　of　the　hilly　part　ranging　from　Akasaka，

Shonai　Town，　to　the　northern　part　of　Yamada　City普鼎．　Especially　in　the　latter

areas，　the　Shonai－Yamada　areas，　many　fossil　localities　were　newly　found（Fig．6）．

In　the　eastern　zone，　on　the　other　hand，　she11　remains　are　few　and　had　been

reported　in　the　lower　part　of　the　Ideyama　Formation　in　the　Tagawa　district

（SAITo　and　OMARu，1961；OMARu，1966），　but　they　had　not　been　recognized　as

afossil　bed．

　　　　As　mentioned　in　the　preceding　section，　the　Iwasaki　fossil　bed　is　important

for　stratigraphical　correlation　being　regarded　as　an　important　key　bed　near　the

base　of　Ideyama　Formation　in　the　Iizuka　district．　Thus，　in　the　Iizuka　district，

the　Ideyama　Formation　including　the　Iwasaki　fossil　bed　near　the　base　is　rec－

ognized　in　two　separated　areas，　the　Iwasaki　and　the　Shonai－Yamada．　With　an

exception　of　the　southern　part　of　Shonai－Yamada　areas（Fig．7）鼎繰，　the　Ide一

　　＊From　the　description　of　NAGAo，　a　small　hill　standing　on　the　opposite　side　of　the

Onga　River　from　Iwasaki　of　Inatsuki　Village（commonly　calIed　as‘‘Sagi－yama，，）．

　　＊＊tentatively　called　as‘‘the　Iwasaki　area，，．

＊＊＊tentatively　called　as‘‘the　Shonai－Yamada　areas，，．

＊＊＊＊Uthological　facies　of　the　sediments　of　the　upper　part　of　Uwaishi　Fomlation

varies　laterally　into　the　coarser　one　towards　the　south，　and　this　feature　and　boundary

of　the　Uwaishi　Formation　were　discussed　in　the　preceding　report．
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Fig．4．　Type　locality　of　the　Iwasaki　fossil　bed（seeing　from　the　east）
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Fig．5．　Type　locality　and　its　neighbourhood　of　the　Iwasaki　fossil　bed．
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yama　Formation　in　this　district　is　rather　di8七inguished　from　the　conformably

underlying　Uwaishi　Flormation　of　the　Nogata　Group　l）y　their　lithological　dif『er－

ences；coarse　sedimen七s　with　dominant　conglomerates　in七he　former　and　mainly

血ne　members　frequently　con七aining　many　coaly　layers　in　the　latter．

　　　Although　I（ToMITA，1967）repor七ed　a　diastem　between　the　Ideyama　Florma－

tion　and　the　Uwaishi　Formation　of七he　Tagawa　district，　I　regard　that　the　Ide－

yama　Forma七ion　in　the　eastern　zone，　at　lea8t，1ies　unconformably　on　the　Uwaishi

Forma七ion，　based　on七he　la七er　informations　such　as　the‘‘ou七crop　a七Komin6，，

（Fig．15）and　the‘‘unconformi七y　a七Komaki，，普in　the　Nogata　distric七（ToMITA，

1968）．These　new　da七a　and　already一㎞own　informations　8uch　as七he　erosion

plane　at　Hirabaru　in　the　Tagawa　dis七rict（Figs．8and　9）紺suggest　that　this

unconformity　may　pos8ibly　ex七end　wider　than　it　is　con6rmed．

　　　　1七should　be　emphasized　that七he　successive　change　in　lithology　from　the

Uwaishi　to　Ideyama　is　quite　harmonions　in七he　Iizuka　and　Tagawa　districts

　＊This　outcrop　is　missed　from　a　road　repairing　at　recent．

＊＊This　exposure　has　also　been　missing　in　the　present　time　by　the　construetion　of

industrial　road．
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　　　from　Akasaka　to　Yamada　in　the　Iizuka　district．
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despite　the　difference　in　s七ratigraphic　relation　of　the　two　units　in　the　two　dis－

tricts　as　mentioned　above．

　　B．Upper　limit　of　the　Ideyama　Formation

　　　　The　Onga　Formation，　the　upper　half　of　the　Otsuji　Group，　which　consists

mainly　of　6ne　sediments　containing　abundant　remarkable　coals，　is　easily　distin－

guished　from　the　underlying　Ideyama　Formation．　Then　it　is　accepted　by　u8age

that　the　lower　limit　of　the　Onga　Formation　is　the　base　of　Taka6　Seam，　tlle

lowermos七workable　coal　of七his　formation．　I　discussed　on　the　problems　of　the

boundary　between　the　Onga　and　Ideyama　formations　including　the　paleontologicaI

ques七ions　in　the　preceding　report（ToMITA，1968）．　Anyway，　it　i8　not　di伍cult七〇

separate　the　two　formations　in　the　Nogata　dis七rict　by　the　li七hological　facies．

　　　　On　the　other　hand，　the　Tertiary　sediments　in七he　Imato　area　of七he　Tagawa

district，　now　referred　to　a　par七〇f　the　Ideyama　Formatio11，　were　correlated

formerly　to　the　Ollga　Formation　by　some　geologists　and　colliers　with　their　many

good　coals　（MATSUMOTOθ¢α1．，1962）．
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　　　　　　　　Fig．8．　Unconformity　at　Hirabaru，　Tagawa　City（photo　in　1957）．
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Chapter　III

Descriptive　notes　of　the　Ideyama　Formation

1．On　the　cyclic　member

　　　　The　Ideyama　Formation　is　the　thick　sediments　composed　of　coarse－grained

clas七ic　rocks，　exceptionally　of　a　few　coal．　The　detailed　observation　clarifies　that

the　Ideyama　Formation　shows　a　rhythmical　or　cyclical　variation　of　the　litho－

logical　facies　in　the　vertical　column．

　　　　In　the　area　near　Ideyama　of　the　Nogata　district，　the　type　locality　of　the

Ideyama　Formation　of　NAGAo，　the　accessible　part　of　this　formatioll　consists

mainly　of　remarkable　conglomerates　and　sandstones　and　subordinate　sandy　silt－

stones　and　siltstones　with　intercalation　of　several　coals　and　coaly　shales．　Some

of　these　coaly　layers　are　developed　widely　wi七h　a　varia七ion　of　coal　property　and

of　thickness，　although　majority　of　them　shows　only　local　distribution．　Coal　and

coarse　and　fine　clastics　are　not　distributed　at　randam　through七he　formation，

but　in　cyclic　order　to　exhibit　a　regular　successive　change　of　lithology　from

coarse　clastic　to　coal　in　each　cycle，　although　succession　in　one　cycle　tends　to

vary　both　la七erally　and　vertically．

　　　　Local　columns　of　every　area　of　the　Ideyama　Formation　are　illustrated　in

Fig．13．　As　understood　from　this　6gure，　the　typical　order　of　lithology　in　the

Ideyama
　　　　（1）

　　　　（2）

　　　　（3）

The　coal　or　coaly　shale　is　overlain　by　some　silty　matter

meratic　sediments　of　the　next　upper　cycle．

CyCliC　SeqUenCe　lieS　COn

and　its　undulated

order　of　sediments　is　shown　schematically

　　　　Atendency　of　the　coal　measures　for　cyclic　sedimentation　was　described　at

first　by　FoRsTER（1809）and　has　been　discussed　by　many　authors，　especially

Forma七ion　is　as　follows：

the　base　is　conglomerate　or　conglomeratic　sandstone

the　lower　part　consists　mainly　of　sandstone　with　pebbles

the　upper　part　is　composed　of　siltstone　and／or　sandy　siltstone　with

coal　or　coaly　shale

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　or　directly　by　conglo－

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　The　conglomerate　at　the　base　of　the

　　　　　　　　　　　　　formably　on　the　underlying　sediment　in　mos七exposures，

　　　　　　　　　plane　of　the　base　has　not　been　found　yet．　This　successive

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　in］Fig．10a．

ε

O［
～
三

／・・a1・…aly・ha1・
　　　shale　or　siltstone（partly　tuffaceous）

～sandy　siltstone

＼fine－and　medium－grained　sandstone

＼　　　coarse－grained　sandstone

＼pebble　or　cobble　bearing　sandstone
＼。。ngl。mer。t・

Fig．10a．　Typical　prome　of　the　sedimentary　cycle　of

　　　the　Ideyama　］Formation・
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UDDEN（1912）who　described‘‘cyclic　sedimen七ation，，．　Examples　of　sedimentary

cycles　or　rhythms　of　various　kinds　have　been　reported．　Sedimentary　packets　of

aparticular　constitu七ion　in七he　Pennsylvanian　Interior　basins　of　United　Sta七es

（the　Illinois，　Missouri，　Iowa　and　Kansas　coal－fields）were　termed‘‘cyclo七hem，，　by

WELLER（in　WANLEss　and　W肌LER，1932），　and　this　term　is　now　commonly　used

in　other　areas　and　in　other　geological　systems祈．　Sedimentary　types　of‘‘cycle，，

and‘‘rhythm，，　have　been　used　strictly　as　different　types　from　each　other（FEAN－

slDEs，1950，　cited　by　WEsToLL，1968），however　it　is　di伍cult七〇血nd　a　be七七er　gen－

eral　de6nition．　DuFF　and　WALToN（1962）regarded　that“cyclothem”was　essen－

tia11y　a　synonym　of　the　cycle　or　rhythm　of　sedimentation．　Therefore，　an　example

of七he　Ideyama　Formation　is　olle　of　the　asymme七rical　types　explained　by　BEER－

BowER（1964），　and　it　does　not　belonging　to　cycle　or　cyclothem　in　the　s七rict

de6nition　of　the　term．

　　　　Coal－bearing　sedimentary　cycles　of七he　Japanese　coa1一丘elds　have　been　re－

ported　by　TAsHIRo（1952），SHIBAoKA（1957），］臣YAKKoKu（1966），SoGABE（1966），

and　o七hers　in　Hokkaido，　EGucHI　and　SHoJI（1953　and　1955），AsANo（1956）and

SHoJI（1960）in　Joban，1（IHARA（1955），　SAwADA（1958）and　IwAHAsHI（1961）

in　northwesterll　Kyushu，　and　SAKAMoTo（1969）and　others　in　other　coal－fields端．

TAsHIRo　showed　various　types　of　the　cyclic　units，　but　any　of　his　types　is　hardly

comparable　with　the　type　of　the　Ideyama　Formation．　The‘‘ideal　cycle，，　of　the

Shifamizu　Group　in　the　Joban　Coal－field，　eastern　Honshu，　reported　by　EGucHI

and　SHoJI　is　similar　to　the　cycle　of　the　Ideyama　Formation，　although　they　are

d澄erent　in　thickness　of　one　cycle．　EGucHI　and　SHOJI　mentioned　that　in　the

Joban　Coal－6eld　the　sedimentary　cycle，‘‘Rinne－so，，，　was　successively　traced　in

the　mapped　area，　al七hough　the　coaly　bed　a七the　top　of　the　cyclic　unit　varied

frequently七〇very五ne－sandstone　passing　into　shale　or　sandy　shale．　If　the　sedi－

ments　were　deposited　almost　uniformly　in　one　basin，七he　number　of　cyclic　units

should　not　be　different　in　any　part　of　the　basin　regardless　of　ebb　and　flow　of

coaly　layer．

　　　　In　the　case　of　the　Ideyama　Formation，　however，　it　is　ex七remely　di伍cult　to

trace　the　extent　of　each　minor　cyclic皿it　because　of　paucity　of　necessary　infor－

mation．　Whole　stratigraphic　successions　of　every　member　can　be　observed　only

in　few　places，　the　outcrops　being　limited　because　of七he　Quaternary　cover．　Be－

sides　no　drilling　information　has　been　available．　Under　such　circumstance，

minor　cycle　cannot　be　recognized　as　an　unit　valid　throughout　each　dis七ric七，　but

is　only　e飽ctive　to　estima七e　the　sedimentary　condition　in　local　section．　Minor

uni七s　in　each　column　of　the　Ideyama　Formation　are　clearly　grouped　in　several

higher　units　with　remarkable　coals　or　coaly　shales　at　the七〇p．　These　units　are

七raceable　and　mappable　in　each　district，　regarded　as　the　mid－cyclic　units，　and

　　＊The　term‘‘cyclothem，，　is　tend　to　be　applied　to　deviated　types　than　an　originaI

de丘nition，　so　this　term　is　not　used　in　this　paper　to　avoid　from　confusion．

＊＊SAKAMoTo（1957）and　other　authors　reported　on　the　mega　cyclic　ullits　foUowing

the　movement　of　transgression　and　regression　in　the　continental　coa1－bearing　basins

essentially　differing　from　the　cyclic　member　or‘‘Rinne－so，，　in　the　Japanese　coal．6elds．



254 S．TOMITA

o
ゐ

　
・
O

・

o
O

o
6 二〇

「
．
・
∴
肌
．
袖
ぺ
∴

二い
三
◇
「
い
　
㌔
㍗

・
・
◆
　
．
．
“
．
O
‥
㊨

」
Φ

D∈
Φ
∈

〇
二
〇
＞
O

6∴Olo’，。

。≡㌃・・

ρ　⇔　O　グ

‥：．ン’

・・

：㍉。’㌧

．b’・？1。㌦

・o　O　o　o

誌㌫
Oo　o　o

斗

ユ
±

　　　1｛cyclic　u耐）

Fig．10b．　Representative　section　of　cyclic　member．

termed　as‘‘cyclic　member，，　here（Fig．10b）普．

　　　　Number　of　the　cyclic　members　ill　the　Ideyama　Formation　is　different　by

district．　That　is　to　say，　two　in　the　Iizuka　district，　five　in　the　northern　part　of

the　eastern　zone　and　three　and　one　undivided　part　in　the　southern　area　of　the

same　zone　are　distinguished．

　　　　As　many　minor　cyclic　units　in　cyclic　member　as　possible　were　also　examined

in　several　selected　sections　in　order　to　know　the　Iocal　condition　of　the　sedimen－

tary　basin．　In　this　instance，　a　coaly　bed　was　taken　as　the　primary　indicator　of

the　sedimentary　cycle．　WhiIe　a　shale　bed　of　areal　exten七was　chosen　as　the

secondary　indicator　when　a　coaly　bed　was　not　found．　However，　it　wa8　di伍cult

to　discrimillate　minor　cyclic　uni七s　on　the　outcrops　because　of　variable　develop－

ment　of　coaly　and　sllaly　layers　from　thick　stratum　to　mere　streak．

II．　Ideyama　Formation　in　the　eastern　zone

A．Subdivision　in　the　Tagawa　district

　　　　1．　General　lithology　and　subdivision

　　　　The　Ideyama　Formation　distributed　in　the　Tagawa　dis七rict　is　generally　rep－

resented　by　coarse－grained　clastics，　with　a　thic㎞ess　of　about　800　m．　This　for－

mation　is　composed　mai111y　of　conglomerates　and　sandstolles　in七he　lower　and

middle　par七s，　and　of　sandstone　intercalated　with　some　conglomerates　and　severaI

coals　in　the　upper　part，　It　ranges　from七he　conglomerates，　which　are　lying

unconformably　on　the　Kawara－hasshaku　Coal　of　the　Uwaishi　Formation，　to　the

　　＊EGucHI　alld　SHoJI（1953）used　the　term‘‘Cycle（Rinne－so），，．　The　term‘‘cyclic

member，，　of　this　paper　is　essentially　the　same．
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Fig．11a．　Generalize．d　sectioll　of　the　Ideyama　Forlnation　in　the

　　　Tagawa　district．

top　of　sediments　developed　at　the　axial　part　of　syncline　near　the　Tagawa　Fau1七，

one　of七he　marginal　faults　described　already．　In　the　lower　part　of　the　Ideyama

Formation，　coaly　layers，　which　are　found　in　several　horizons　and　traceable　in

the　whole　area　of　this　district，　are　good　illdicators　of　cyclic　members．　Thus，

the　lower　part　of　this　formation　in七he　Tagawa　distric七is　divided　into　three

cyclic　members．　While　the　upper　one　of　the　same　forma七ion　is　dis七inc七ive　with

its　many　coals　and　lithofacies，　which　differs　from　the　lower　three　members　and

also　from　s七andard　cyclic　features　illustrated　in　Fig．10a．

　　　　In　the　following　description，　the　cyclic　members　in　the　Tagawa　distric七are

called　by七he　names　of　type　localities，　while　the　equivalent　or　corresponding

members　in　the　Nogata　district　are　given　numbers　in　ascending　order　for　con－

venience　of　description．　They　are　the　Hirabaru（五rst），　the　Ikari（second），

and　the　Kami，ita（third）cyclic　member　in　the　lower　and七he　Imato　coal，
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bearing　member　in　the　upper　in　ascending　order（Fig．11a）苦．　Of　these　members，

the　lower　three　ones　are　distributed　in　both　the　main　and　the　northern　areas　of

the　Tagawa　dis七ric七，　but　the　upper　cyclically　undivided　member　is　limi七ed　to

the　Imato　area，　the　eastern　part　of七his　district．

2．Minor　cycles　in　each　member

In　the　Hirabaru　and　the　Ikari　member，　the　maximum　number　of　minor

cycles　was　found　at　the　Hojyo　area　where　the　lithology　of七hese　members　is　the

血nest　in　this　district．　There　are　four　cycles　with　coaly　sllale8，　and　another　ten

or　more　cycles　detected　by　siltstone　in　the　6rst　member．　In　the　central　part　of

this　district　including七he　area　from七he　Ita　to　the　Hirabaru　in　Tagawa　City，

four　cycles　are　distinguished　in　each　member．

　　　　The　Kami－ita　member　is　not　necessarily　examined　in　de七ail　because　of　the

development　of　the　Quaternary　cover．

　　　　Six　coal　seams　are　predominant　in　the　Ima七〇coal－bearing　member．　They

are七he　Lower　Ima七〇－sanjaku，　the　Upper　Imato－sanjaku，　the　Unoki－ch食kan，　the

Unoki－lower，　the　Unoki－main，　and　the　Unoki－upper　Coal　in　ascending　order．

However　it　is　difncul七to　distinguish　minor　cyclic　units　from　one　another，　be－

cause　any　unit　be七ween　two　coaly　beds　is　sometimes　composed　of　sediments　of

various　grain－sizes　and　does　not　show　cyclic　feature．

　　　　According　to　TAsHIRo（1952），　who　gave　several　examples　of　the　cyclic　type

of　sedimentation　con七aining　a　coal　seam，七he　Imato　coal－bearing　member　may

be　divided　in七〇nine　or　more　cycles　based　on　coaly　layers　and　shales，　but　the

type　of　cycles　in　this　case　differs　from　that　in　other　members．

　　　　3．Brief　description　of　each　member

　　　　Descriptive　notes　of　the　cyclic　members，　especially　their　stratigraphical　and

li七hological　fea七ures　were　mentioned　in　the　preceding　reports（ToMITA，1967，

1968and　1971）．　In　this　chap七er　only　the　modi丘ed　par七and　the　items　required

in　this　paper　are　described．

a・Hirabaru　member端（1st　cyclic　member）

　　　　　（i）欠脚θIo6αli句：Hirabaru，　Tagawa－shi；and　Hirabaru，　Akaike－machi，

Tagawa－gun
　　　　　（ii）1）Z8励b％励η：　Yasunaga，　Ooto－machi～lta，　Tagawa－shi；Natsuyoshi，

Tagawa－shi；Akisato，　Tagawa－shi～ldeyama，　Noga七a－shi

In　the　municipality　of　Noga七a，　only　the　upper　par七〇f　this　member　is　exposed，

and　the　major　part　of　the　member　is　concealed　below　the　alluvial　plain　in　the

areas　of　Ideyama　and　northwards．　The‘‘unconformity，，　at　Komaki，　Kurate

Town，　described　in　the　preceding　paper　is七entatively　considered　as　the　base　of

the　Ideyama　Formation　in　spite　of　lack　of　any　precise　informa七ion．

　　　　（iii）丁万c抗θ88：90－100　m　in　the　Tagawa　dis七ric七，　and　presumably　about

　　＊In　the　preceding　papers，　members　in　the　Tagawa　and　the　Nogata　district　are

tentatively　called　under　the　alphabetical　name　of　A～E　members．　New　division　modi6es

former　members　formally．
＊＊平原層（第1輪廻層）
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90min　the　Nogata　district

b．Hadaka’lkari　member借（2nd　cyclic　member）

　　　　　（i）欠〃pθIo6αZε吻：　Hidaka，　Noga七a－shi

　　　　　（ii）D乞8W‘b励‘o％：　Kakiharu，　Oo七〇－machi；Ikari，　Tagawa－shi；Akisato～

且irabaru，　Akaike－machi；Hadaka～Ganda，　Nogata－shi

The　greater　part　of　this　member　in　the　Tagawa　district　is　widely　collcealed　by

the　bank－deposits　of　the　Hikosan．　At　the　Ilor七h　of　Ikata　and　at　the且ojyo　area，

the　northernmost　part　of　Tagawa　dis七rict，　only　the　lowermost　part　remains　on

the　axis　of　syncline　as　described　in　the　following　sectiol1．

　　　　（iii）TMc吻θ88：180　m　in　the　Tagawa　district；110－150　m　in　the　Nogata

district

C◆ Kami’ita　member緒（3rd　cyclic　member）

　　（i）丁卯θ100α1物：Kami－ita，　TagaWa－Shi

（ii）DZ8かi6％伽η：Kami－imato，　Oo七〇－machi；1（ami－ita；Natsuyoshi

（iii）Tん‘c肋θs8s　about　170m

Observation　of　successive　sections　of　this　member　is　dif丘cult　a七the　ou七crop．

Especially，　concealed　by　the　Alluvium　of　the　Hikosan　and　the　Diluvium　in　the

I（ami－ita・～Natsuyoshi　areas，　this　member　cannot　be　observed　completely　at　the

surface．　Therefore七he　name　and　the七ype　locality　of七he　member　is七entatively

set　for　convenience　of　description．

d．Imato　coal’bearing　member＊＊＊

　　　　　（i）丁脚θZooαIZ垣and　1万8励bμ勧π：　The　whole　neighbourhood　of　Imato－

baru　areas　containing　Shimo－imato，　D6zen　and　Kuwahara，　Ooto－machi

　　　　　（ii）欠Mc”％88：abou七370　m

　　　　This　member　mostly　corresponds　wi七h　the　D　and　E　members　in　the　preced－

ing　report，　bu七contains　also　the　sequence　above　the　Ima七〇－sllakunashi　Coal　of

the　C　member．　This　new　division　will　be　dealt　witll　in七he　following　section．

B．Subdivision　in　the　Nogata　district

　　　　1．　General　lithology

　　　　Excep七for七he　sou七hernmost　part，　the　boundary　between七he　Uwaishi　and

the　Ideyama　Formation　in　the　Nogata　district　is　covered　by　the　Quaternary

deposits．　The　Ideyama　Formation　is　abou七750　m　in　thickness，　and　its　upper

limit　is　de6ned　by　the　base　of　pebble－bearing　sandstone　some　10mbelow七he

Taka6　Seam　of　the　Onga　Formation．

　　　　This　formation　in　the　Nogata　district　is　predominated　by　coarse－grained

sediments　containing　especially　dominant　conglomerates　with　association　of　sud－

den　and　complicated　variation　of　lithofacies，　cross－strati丘cation，　Iocal　erosion，

contemporaneous　unconformity　and　wash－ou七．　In　these　respects　it　is　similar　to

　＊羽高一伊加里層（第2輪廻層）

＊＊上伊田層（第3輪廻層＿田川地区）
＊＊＊ 今任爽炭層
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Fig．11b．　Generalized　section　of　the　Ideyama　Formation　in　the

　　　Nogata　district．

the　Iower　members　in　the　Tagawa　district．　On　the　basis　of　the　coaly　beds

developed　almos七ill　whole　area　of　Nogata　district，　the　Ideyama　Formation　falls

in七〇five　cyclic　members，　each　of　which　is　consisting　of　several　minor　cycles．

The　lower　two　members　extending　continuously　from　the　Tagawa　district　are

called　by　the　same　names　as　the　lat七er　dis七ric七．　While　the　third　cyclic　member

is　not　continuous　from　the　correlative　sequence　of　the　Tagawa　dis七ric七，　and　is

named　by　the　locality　of　this　district．　The　upper　two　members　differ　in　the

sedimentary　type　and　lithology　from七he　Imato　coal－bearing　member　in　the

Tagawa　district．

　　　　Thus，　the　Ideyama　Formation　in　the　Nogata　dis七rict　is　divided　into　the

Hirabam（6rst），　the　Hadaka（second），　the　Ganda（third），　the　Ton，no（fourth），

and　the　Nobu（6fth）cyclic　member　in　ascending　order（Fig．11b）．

　　　　2．Minor　cyclic　units

　　　　In　the　western　part　of　the　Agano　area，　the　southernmost　part　of　this　district，

the　first　cyclic　member　crops　almos七completely，　and　is　divided　into　four　minor

cycles　in　the　same　way　as　that　in　tlle　main　area　of　the　Tagawa　dis七rict．
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　　　　The　minor　cycles　in　the　Hadaka　member，　three　in　number，　are　traceal）1e　in

the　areas　north　of　Nogata，　but　to　the　south，　the　minor　cycles　turn　out　into　one

undifferentiated　cycle　with　gradual　change　of　the　marker　shales　to　sandstones．

　　　　Based　on　coal　or　coaly　shales　four　cycles　are　respectively　recognized　in七he

Ganda　and　the　Ton，110　member　in　the　Ton’no～Ganda　areas．　Towards　the　north

and　the　south　extrimi七ies，　the　coaly　8hales　of　the　Ganda　member　thin　out．　Like－

wise　the　coaly　layers　of　the　Ton，no　member　change　in七〇shales　at　the　north　of

Ton，no，　and　furthermore　they　are　thining　out　at　the　Habu　area．

　　　　The　Nobu　member　may　be　possibly　divided　into　three　cycles　in　the　area

ex七ending　over　Kami－ton，no　and　east　of　Ganda．　The　boundaries　of　these　cycle8，

however，　fade　away　towards　the　north．　This　member　consists　of　one　complete

cycle　at　the　Hal）u　area．

　　　　3．　Brief　description

　　　　Because　the血rst　and　second　cyclic　members　are　described　in　the　preceding

section，　this　paragraph　deals　with　the　rest　of　the　members　in　this　district．

a．Ganda　member苦（3rd　cyclic　member）

　　　　　（i）丁卯θZooα1乞勿：　Ton，no　and　Ganda　areas，　Nogata－slli

　　　　　（ii）Di8¢γ‘b励づoη：　Takuma，　Nogata－shi；Eimanji，　Nogata－shi～Ton，no～

Yamaura，　Yahata－ku，　Kitakyushu－shi

　　　　（iii）丁碗6肋θ88：100－170　m

b． Ton，no　member鞘（4th　cyclic　member）

　（i）欠仰θZo6αZ‘垣：　Ton，no，　Nogata－shi

（ii）1万8掘b％励η：　Eimanji～Yamaura；Habu，　Nakama－shi

（iii）欠輪肋θ88：80－180　m

C◆

hata－ku，

1（itakyushu－shi；

Habu
　　　　（iii）　　1「1ん6clc？τθ88：

Nobu　member苦端（5th　cyclic　member）

　　（i）欠抑θIo6αIW：Kami－ton，no，　Nogata－shi

（ii）1万8加Zb励乞oη：　The　whole　neighbourhood　of　Ton，no　area～Taka6，　Ya－

　　　　Kitakyushu－shi～Sasada，　Yahata－ku，1（itakyushu－shi；Nobu，　Yahata－ku，

　　　　　　　　　　　the　western　area　of　Kusuhaslli，　Yahata－ku，　Kitakyushu．8hi；

110－170m

　　C．Correlation　between　the　Tagawa　and　the　Nogata　district

　　　　Of七he　cyclic　members　of　the　Ideyama　Flormation　described　in　the　preceding

section，七he　lowermost　Hirabaru　member　is　traceable　continuously　over　the　Ta－

gawa　and　Nogata　districts，　and　its　upward　continuation　either　to七he　lower　part

of　the　Ikari　member　in　the　Tagawa　district　and　to七he且adaka　distric七is　also

recognized．　Accordingly　it　is　concluded　that　the　first　and　the　second　cyclic

member　are　continuous　laterally　and　ver七ically　in　both　districts．

　＊感田層（第3輪廻層＿直方地区）
＊＊ 頓野層（第4輪廻層）

＊＊＊ 野面層（第5輪廻層）
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　　　　The　third　and　the　upper　cyclic　members　are　dis七ributed　separately　ill　both

districts　and　the　lateral　relation　of　members　between　both　districts　cannot　be

detected．　The　Ganda　member　of　the　Nogata　district　does　not　show　deposi七ional

thinning　at　the　southern　termination，　but　suffered　thinning　by　erosion　caused

by　the　geological　movement　as　will　be　described　in七he　fo110wing　chapter．　Like－

wise，　the　northern　extrimity　of　the　Kami－i七a　member　of　the　Tagawa　district

near　the　north　end　of　Tagawa　City　mu8t　have　been　eroded　out．　Considering

their　present　thicknesses，　the　distribution　and七he　variation　of　thickness　of　the

underlying丘rst　and　second　cyclic　members，　it　seems　impossible　that　both　the

Ganda　and　Kami－ita　members　were　abruptly七hinned　ou七through　sedimenta七ion

near七he　margin．　It　may　be　reasonable，　therefore，　to　conclude七hat　the　third

cyclic　member　was　once　deposited　almost　continuously　in　most　of　the　area　be・

tween　the　Nogata　and　the　Tagawa　distric七，　bu七was　completely　eroded　out．

　　　　The　fourth　and　the　6fth　cyclic　meml）er　in　the　Nogata　district　and　the　Imato

coa1－bearing　member　of　the　Tagawa　district　are　further　differentiated　in　distri－

bution　and　lithofacies．　The　Imato　member　is　limited　in　distribution　to　the　Imato

area　of　the　Tagawa　district，　and　its　northward　extension　is　cut　by　faults．　The

Ton，no　and　the　Nobu　member　are　now　found　in　the　northern　half　of　the　Nogata

di8tric七and　con8idered　to　have　been　eroded　ou七a七their　southern　ends　like　as

the　underlying　third　cyclic　member．　It　is　presumed，　therefore，　that　they　were

deposited　in　a　wider　area　than　the　present　distribu七ion　wi七h　a　southward　exten－

sion，　but　they　are　not　verified　to　have　deposited　near　the　Tagawa　district．　Fur－

thermore，　they　do　not　show　the　same　type　of　sedimentation　to七11e　Imato　coa1－

bearing　member．

　　　　From　the　fac七s　mentioned　above，　a　question　arises　whether　or　not　the　Imato

member　was　formed　in　a　separated　basin　which　was　con七emporaneous　but　dif－

ferent　in　environmental　colldition　from七hose　in　which　tlle　fourth　and丘f七h　cyclic

members　of　the　Nogata　dis七rict　were　deposited．　Contemporaneity　of七he　basins

in　the七wo　districts　is　ano七11er　question．　Both　the　Ima七〇and　tlle　Ton，no　mem．

ber　lie　conformably　over　the　third　cyclic　member　in　every　di8trict，　and　moreover，

according　to　TAKAHAsHI（1961），　the　pollen　associatioll　in　coals　of　the　Imato

coal－bearing　member　belongs　to　the　Karatsu　pollell　group　and　is　an　equivalent
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切
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Imato　co誠一bea五ng　member

Hiraba虚u　member

Fig．12．　Relatiollships　of　each　member　between　the　Tagawa　and　Nogata　districts．
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to　that　found　in　the　Yamaura　Coal　of　the　Ganda　member　of　the　Noga七a　district．

　　　　Considering　the　stratigraphic　relation　of　the　Imato　and　Nobu　members　to

the　Onga　Formation，　ihs　most　probable七hat　the　Imato　member　in　the　Tagawa

dis七rict　is　correlated　to　the　whole　or　a　part　of　tlle　fourth　and　the　fifth　cyclic

member　in　the　Nogata　district，　bu七is　different　in　sedimen七ary　facies　from七he

lat七er　members．　The　relationship　of　each　meml）er　of　both　districts　is　illus七rated

in　Fig．12．

III．　Ideyama　Formation　in　the　Iizuka　district

A．Subdivision　of　the　formation

　　　　1．General　lithology　and　cyclic　member

　　　　The　Ideyama　Formation　di8tributed　in　the　Shonai－Yamada　areas　of　the

Iizuka　district　is　a　sequence　of　about　300mranging　from　the　base　of七hick

conglomeratic　sandstone　below　the　Iwasaki　fossil　bed　up　to　the　sandy　siltstone

in　which　the　synclinal　axis　lies．　This　formation　is　composed　dominantly　of

coarse－or　medium－grained　sediments　intercalating　coal　seams　a七the　middle　and

the　uppermost　horizon．　Based　on七he　coal　of　the　middle　part，　this　formation

falIs　into　two　divisions．

　　　　While　the　formation　in　the　Iwasaki　area　is　compo8ed　mainly　of　pebble一
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bearing　sandstone　of　a　thic㎞ess　of　90m．　It．i8　correlated　to　the　lower　and

middle　parts　of　the　lower　member　of　the　formation　in　the　Shonai－Yamada　areas

on七he　basis　of　tlle　s七ratigraphical　relation　of　the　key　bed，　the　Iwasaki　fossil　bed．

From　the　facts　mentioned　above，　the　Ideyama　Formation　in　the　Iizuka　district

is　divided　in七〇two　members，　the　lower　Iwasaki　and　the　upper　Takakura．　Fig．

11c　exhibits　the　stratigraphy　and　lithological　facies　of　each　member．

　　　　2。Minor　cycle　of　sedimentation

　　　　No　silty　bed　has　been　recognized　among　the　coarse－sediments　of　the　Iwasaki

member　in　the　southern　par七〇f　Sllonai－Yamada　areas．　Altllough　siltstones　are

intercalated　in　the　Iwasaki　member　in　the　northern　part　of　the　same　areas，　they

do　not　afford　a　basis　for　recognition　of　millor　cycles　because　of　shortage　of

information．　Then　the　Iwasaki　member　is　regarded　as　one　cycle　of　sedimenta－

tion　without　any　minor　cycle（Fig．13b）．

　　　　In　the　northern　alld　the　central　part　of　the　Shonai－Yamada　areas，　the　over－

lying　Takakura　member　falls　illto　four　minor　cycle，　but　only　two　cycles　have

been　recognized　in　the　southern　part，　wllere　the　upper　par七〇f　this　member　is

not　developed．　It　is　uncertain　that　two　cyclic　units　in　the　southern　part　cor－

respond　to　the　lower　cycles　in　the　nor七hern　part．

B．Brief　description　of　each　member

a。Iwasaki　member芥（Lower　cyclic　member）

　　　　　（i）2▼仰θIo6α1物：Kamoo，　Inat8Uki－machi～Tsutsuno，　Shonai－machi，　Ka・l

ho－gun

　　　　　（ii）Dゼ8亡γ‘6砿τo％：Yamakura，　Shonai－machi‘～the　westward　of　Tsutsuno～

the　eastwards　of　Shimo－yamada，　Yamada－shi．～lnokuni，　Tagawa・shi：Yamano～

Iwasaki，　Inatsuki－machi

　　　　（iii）㌘M6んηθ88：150－170　m；in’the　Iwasaki　area　the　only　lower　90　m　being

observed

　　　　The　name　of　this　member　is　originated　from　the　Iwasaki　fossil　bed．

b．Takakura　melnber端（Upper　cyclic　member）

　　　　　（i）r卯θIo6αIZ勿：　The　whole　area　neighbourhood　of　Takakura，　Shonai－

machi，　Kaho－gun

　　　　　（ii）Di8抗bμ励％：　Irimizu，　Shonai－machi～Takakura・》the　nor七hwestwards

of　Inokuni

　　　　（iii）欠万c肋θ88：130　m

IV．　Ideyama　Formation　cropping　out　in　isolated　areas

　　　　Besides　the　Ideyama　Formation　diStributed　ill　the　preceding　sections，　there

are　still　several　formations　which　have　been　referred七〇七he　Ideyama　Flormation．

＊岩崎層（下部層）
＊＊ 高倉層（上部層）
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（1）Oka～Yasunaga
（2）Imato～Hirabaru
（3）Akisato

（4）Ikata

（5）Benjδ

（6）Agano～Akaike

　Fig．13a．

（7）Yakuwoji

（8）Eima両i～Hirabaru
（9）Northeast　of　Shimozakai

（10）Shimozakai～Kamizakai

（11）Yamagata

（12）Hata～Ideyama

（13）Ton，no　area

（14）Ganda～Yamaura
（16）Komaki
（17）】臣abu　area

Comparative　vertical　sections　of　the　Ideyama　Formation　in　the　eastern　zone．
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　　　　　　　　（18）Inokuni　　　　　　　　　　（20）Kamoo～Takakura

　　　　　　　　（19）Shimo－yamada　　　　　　　（21）Iwasaki～Yamano

Fig．13b．　Comparative　vertical　sections　of　the　Ideyama　Formation　in　the

　　　Iizuka　district．

However，　their　stratigraphical　position　is　not　con6rmed　because　they　occur　in

llarrow　and　scattered　isolated　areas．　This　section　deals　wi七h　some　of　them　for

furt］her　refere］nces．

　　A．Eastern　wing　of　the　syncline　in　the　Nogata　district

　　　　Coarse－grained　s七rata　below　the　Taka6　Seam　of　the　Onga　Flormation　crop

in　a　long　and　narrow　s七rip　extending　from　K6jaku　to　Sasada　in　Yahata　Ward

of　I（i七akyushu　City　between　the　Fukuchiyama　Fault　and　the　dis七ribution　area

of　the　Onga　Formation．　The　sediments　of　this　formation　are　similar　in　li七ho－

logy　to　that　of七he　Ideyama　Formation　of　the　west　of七he　synclinal　axis　being

composed　mainly　of　sandstone　and　conglomerate．　It　is　sure七hat　the　strata　are

referable　to　a　part　of　the　Ideyama　Formation，　because　of　its　s七ratigraphical

relation　to　the　Onga　Formation　and　its　similar　lithological　characters　to　its

counter－part　found　at　the　axis　of　syncline　in　the　southern　part　of　the　same

district．

　　　　The　Ideyama　Formation　in　this　area，　about　500　m　in　thickness，　does　no七

show　any　distinc七ive　sedimen七ary　cycle．　Nevertheless，　a　coal，　which　is　identified

to　the　Yamaura　Coal　of　the　middle　part　of　the　Ideyama　Formation（Flig．11b），

is　traced　on七he　surface　of七his　area，　these　sediments　can　be　divided　into　tlle

upper　and　the　lower　part；the　former　is　correlated　to　the　four七h　and　the　fifth

cyclic　member，　and　the　latter　to七he　sequence　up　to七he　third　cyclic　member　of

the　formation　（Fig．14a）．
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Fig．14a．　Geological　map　of　the　Sasada－Kδjaku　area（Legend；refer
　　　also　to　Fig．27）．

　　　　The　collglomerate　regarded　as　the　l）ase　of　Ideyama　Formation　lies　uncon－

formably　on　the　Cretaceous　Hirao　granodiorite，　and　covers　a　part　of　the　Fuku－

chiyama　Fault　at　Komin6，　Yahata　Ward　of　Kitakyushu　City（Fig．15）．　Thi8

is　a伽e　example　that　the　faulting　movement　had　begun　before　the　deposi七ion

of　the　Ideyama　Forma七iol1．

　　B．Habu　area

　　　　Several　small　hills　of　the　Tertiary　rocks　are　scattered　something　like　islets

in　the　Quaternary　low　swampy　Iand　extending　from　Habu　in　Nakama　City　to

Kami－kizuki　in　Kurate　Town．　The　Tertiary　of　these　hills　is　composed　mainly

of　sandstone　and　conglomera七e　wi七h　some　shales，　rarely　intercalating　coal　and

coaly　shale8．　The　stratigraphical　relationships七〇the　over－and　under－1ying　for－

ma七ions　cannot　be　recognized　on七he　surface．

　　　　The　successiolls　exposed　in　the　areas　extending　from　the　Ara七e　and　Do七eno－

uchi　areas　in　Nakama　City七〇tlle　Kusuhashi　area　in　Kitakyusllu　City　are　con－

sidered　to　range　from　the　upper　part　of　the　Ideyama　Formation　up　to　the

lowermos七part　of　Onga　Forma七ion．　Furthermore　the　Taka6　Seam　near　the

base　of　Onga　Flormatioll　was　confirmed　and　wa8　mined　at　the　wes七〇f　Habu

Station　of　the　Chikuho　Line　of七11e　Japanese　National　Railways，　in　the　eastern

margin　of　tlle　Habu　hills　area．

　　　　SupPosing　that　an　unconformity　a七Komaki　mentioned　before　is　the　boun一
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Fig．15．　Fukuchiyama　Fault　at　Komin6，　Kitakyushu　City．

dary　between　the　Ideyama　and　the　underlying　Uwaishi　Formation（Figs．13a

and　27り，about　500　m　are　calculated　for　the　thickness　of　the　Ideyama　Formation

in　this　area．　Two　sedimentary　cycles　are　recognized　between　the　inferred　Yama－

ura　and　the　Taka6　coal　seam　and　they　may　be　correlated　to　the　fourth　and　6fth

cyclic　members　in　the　main　part　of　the　Nogata　district．　While　seven　or　more

cyclic　units　are　found　below　the　inferred　Yamaura　Coal．　These　cyclic　units，

however，　do　not　show　any　identical　feature　to　the　ordinary　cyclic　member　and

they　are　treated　as　one　lower　member　of　the　Ideyama　Formation　without　sub一
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Fig．14b．　Geological　map　of　the　Habu　area．

division　as　exhibited　in　Figs．13a　and　14b．

　　C．　Near　the　Onga　Estuary

　　　Along　stretch　of　hills　well　known　as　the　Orio　hills，　rock80f　wllich　are

composed　mainly　of　the　marine　Tertiary　Ashiya　Group，　is　developed　along　the
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Fig．14c．　Map　of　the　areas　near　the　river－mouth　of　the　Onga．
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right－bank　of　the　Onga，　but，　in　s七riking　contrast　to　these　llills，　a　broad　low

damped　6eld　develops　on　the　left　side　of　the　same　river　north　of　Habu　area．

　　　　Acoas七al　sand　dune，　a　part　of七he　Genkai　Dunes，　develops　widely　southwest

of　Ashiya　at　the　river－mouth　of　the　Onga　wi七h　a　width　of　about　2km．　Some

small　outcrops　of　the　Tertiary　sediments　are　scattered　under　the　sand－hills　at

Ooshiro，　Onizu　and　Wakamatsu　in　Onga　Town　on　the　southern　border　of　dune

area．　Other　exposures　of　the　Tertiary　sedimen七s　are　also　found　on　small　hills

a七and　near　Shimazu　in　the　same　town，　opposite　side　of七he　Nishi－kawa．　The

rocks　at　Shimazu　con七ain　several　thin　coal　seams　and　are　correlated七〇the　lower－

most　part　of　Onga　Formation　from　the　drilling　da七a　of　the　coal－mine　in　Mizu－

maki　Town．　The　Tertiary　at　other　ou七crops　under七he　sand－hill　consists　mainly

of　pebble－bearing　sandstones　and　is　regarded　as　the　Ideyama　Formation　by

comparison　of　i七with　the　above　drilling　records　and　by　it　s七ratigraphic　relation

to　the　Uwaishi　Flormation　at七he　Ozaki　and　Nakatsuka　areas　in　Okagaki　Town，

southwestwards　of　Onizu（Fig．14c），　but　i七s　exac七correlation　to七he　members

of　the　Ideyama　Formation　in七he　main　par七〇f　the　Nogata　dis七rict　is　uncertain．

　　D、Katsuno　area

　　　　NAGAo（1929）repor七ed　the　occurrence　of　the　lower　part　of　Ideyama　Forma－

tion　in　the　hilly　area　extending　from　vicinity　of　I（atsuno　Station　of　the　Chikullo

Line　in　Miya七a　Town　southward　to　Naraura　in　I（otake　Town，　but　he　did　not

give　any　description　on　its　distribution．　Af七erwards，　the　Commi七tee　of　Geology

of　the　Association　of　Coal－Mining　Technologists　of　I（yushu　showed　that　all　the

Tertiary　distributed　in　this　area　belonging　to　the　Uwaishi　Formation　on　a　map

published　in　1955．　The　Tertiary　of　this　area　consists　predominan七ly　of　sand口

stones　and　siltstones　with　frequent　in七ercalation　of　coals　and　coaly　shales．　Flrom

only　its　lithology，　it　is　hardly　referred　to　the　Ideyama　Formation．　A　small　ex一
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Fig．14d．　Ge．010gical　map　of　the　Katsuno　area．
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posure　of　conglomerate　very　similar　to　the　Ideyama　Formatioll　of七he　Nogata

district　is　found　at　Naratsu　of　I（otake　Town，　however　this　conglomerate　cannot

necessarily　correlated　to　the　Ideyama　Forma七ion，　since　i七s　relation　to七he　under－

Iying　beds　and　to　the　Ideyama　Forma七ion　in　other　areas　are　unknown（Fig．14d）．

V．Correlation　of　the　eastern　and　westem　zones

　　　　The　Ideyama　Forma七ion　of　the　Iizuka　district　difrers　from　that　of　the

eastern　zone　（Nogata～Tagawa　district）in　the　apparent　relationship　to　the

underlying　beds，　lithology　and　stratigraphical　succession，　resulting　dif丘cu1七y　in

its　correlation　between　the　districts．

　　　　As　shown　in　Fig．31，　correlation　of　even　coal　seams　Of七he　Nogata　Group

between　eastern　and　western　zones　is　also　di伍cult　in　spite　of　all　similarity　in　the

succession，　lithological　facies，　tendency　of　lithofacies　variation，　the　thickness　of

sediments，　and　the　developmen七〇f　coal　in七wo　zones．　Being　characterized　by

only　a　thick　coarse－grained　facies　lyillg　on　the　Uwaishi　Formation　of　the　Nogata

Group，　the　correlation　of　the　forma七ion　referred　to　the‘‘ldeyama　Formation，，

is　much　more　dimcult．　Therefore，　correlation　at　the　Ievel　of　member，，　between

distric七s　needs　several　measures　besides　th　comparison　of　lithological　succession．

This　section　deals　with　several　means　for七he　east－west　correlation．

A．Uthology　and　sedimentary　cycle

　　　　1．　Regional　variation　of　lithological　facies

　　　　I七is　obvious　that　the　lithological　facies　of　the　Ideyama　Formation　vary　by

Place．　That　is　to　say，　the　sediments　in　the　Iizuka　district　are　characterized　by

remarkable　coarse－grained　litllofacies　at七he　southern　part，　changing　gradually

into　fine　facies七〇ward　the　nor七h．　Conglomeratic　facies　is　more　predominant　in

the　Nogata　district　than　in　the　Tagawa　dis七rict，　especially　in　the　Ideyama．～

Ton，no　areas　of七he　Nogata　district．

　　　　On七he　other　hand，　the　6ne－grained　deposi七s，　particularly　the　sil七stones　inter－

calated　by　coaly　layers，　are　remarkable　in七he　Hojyo　area　of　the　Tagawa　district，

and　are　also　predominal1七ly　found　in　the　members　near　Ton，no．　Still　in　the

former　area，　very　coarse　8ediments　are　very　rare，　notwi七hstanding　conglomera七es

and　coaly　layers　are　together　remarkably　found　in　the　latter　suggesting　rhyth－

mical　oscilation　during　deposition．　In　a　par七〇f　the　Iower　members　in　the　Hojyo

area，　there　is　one　example　suggesting　a　rela七ively　stable　sedimen七ary　condi七ion，

under　which　rela七ively　nne　clastics　were　depo8ited　together　with　coaly　mat七ers．

The　fact　also　suggests　that七11e　Hojyo　area　was　situated　at　a　particular　position

in　the　sedimen七ary　basin　of　the　Ideyama　Formation．

　　　　In　the　main　part　of　the　Tagawa　district，　the　lower　members　of　this　forma－

tion　do　not　so　commonly　yield　coaly　matter　as　in七he　sedimen七s　of　the　Nogata

district．　They　show　very　coarse－grained　lithofacies，　being　composed　mainly　of

pebble－bearing　sandstones．

　　　　These　features　are　illustrated　in　Figs．11，13　and　16．
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Fig．17．　General　thickness　variation　of　each　cyclic　member　of　the　Ideyama

　　　Formation　in　the　eastern　zone．

　　　　2．Variation　of　minor　cycles

　　　　Generally，　each　cyclic　member　of　the　Iizuka　district　is　represented　by　a　single

sedimentary　cycle．　Situation　is　the　same　in　the　cyclic　members　of　the　Ideyama

Formation　distributed　in　tlle　eastern　wing　of　the　syncline　in　the　Nogata　district．

The　number　of　minor　cycles　is　the　greatest　in　the　Hojyo　area　of　the　Tagawa
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distric七and　the　Ideyama～Gallda～Ton，no　area　of七he　Nogata　distric七，　although

tlle　sedimentary　facies　of　the　two　area　is　quite　different，　being血nes七in七he

former，　and　apparently　coarse　in　the　latter　area．　Towards　the　nor七h，　dis七inc七ion

of　minor　cyclic　unit　becomes　difncult　because　of　gradual　thinning　of　conglo－

merates　and七hinning　out　of　coaly　or　shaly　layers．　It　may　be　surmised　from

Figs．13　and　16七hat　the　area　with　maximum　cyclic　units　shifts　slightly　to　nor七11－

wards　in　the　Nogata　district　through　Ideyaman　age．

　　B．Variation　of　thickness

　　　　Although　tlle　possibility　of　the　post－depositional　erosion　cannot　be　excluded，

thickness　of　stra七a　may　be　an　indicator　for　subsiding　movement　of七he　sedimen－

tary　basin．　Tentatively，　I　tried　to　consider　the　local　variation　of　thickness　of

each　member　from　extant　da七a．

　　　　The　Ideyama　Flormation　in　the　Iizuka　district　is　only　half　as　thick　as七he

same　formation　in　the　Noga七a　distric七．　The　lower　member　in七he　Iizuka　district

is　about　150－170　m　thick　throughou七．　The　upper　130　m　of　the　formation　remain

as　the　upper　member．　While　the　maximum　thickness　of　the　lower　and　upper

par七s　in七he　Noga七a　district　is　respec七ively　about　400　m　and　350　m．　This　dif－

ference　in　the　ratios　of　thickness　of　the　lower　and　upper　parts　in七wo　districts

suggests　inharmonious　subsidence　of　the　sedimentary　basins．

　　　　Athickness　of　the　6rst　to　the　third　cyclic　member　is　nearly　uniform　through－

out　the　Nogata～Tagawa　districts，　although　the　total　thickness　is　somewhat

greater　in　the　Tagawa　than　in　the　Nogata　district（Fig．17）．　Fur七hermore，　the

lower　three　members　are　gently七hinning　northwards，　and　are　estimated　to　have

thic㎞ess　of　abou七300－350mat　the　Habu　area　where　cyclic　members　are　di伍一

cult　to　distinguish．　The　fourth　and　the血fth　cyclic　member　in　the　Nogata

district　show　the　maximum　total　thickness　of　some　350　m　a七the　I（ami一七〇n，no

area，　and　also　decrease　in　thickness　graduaUy　towards　the　north．　They　attain

about　200　m　at　the　Habu　area．　This　decreasing　ratio　is　larger　than七hat　of　the

Iower　sequence（Fig．13a）．　On　the　contrary，　the　Imato　coal－bearing　member，

the　upper　half　of　this　formation　in　the　Tagawa　district，　shows　no　variation　ill

thickness　since　it　has　a　limited　distribu七ion．

　　C．　Fossiliferous　and　coal’bearing　horizons

　　　　The　Iwasaki　fossil　bed　is　found　in　almos七七he　whole　area　of　the　Iizuka

district，　as　already－described（ToMITA，1971），　and　is　regarded　as　an　important

key　bed　indicating　the　lower　limit　of　the　Ideyama　Formation（Figs．4－7，11c

and　13b）．　The　fossiliferous　bed　correlative　with　the　Iwasaki　fossil　bed　is　not

found　in七he　Tagawa　and　the　Nogata　district，　however　the　reportedly　fosgili－

ferous　sequence　in　the　inferred　first　cyclic　member　is　presumed　to　correspond

with　the　Iwasaki　fossil　bed静．

　　＊NAGAo　（1927a）reported　a　dark　greenish　sandstone　which　contained　sand－pipes
with　onion　structure　at　Natsuyoshi　in　Kanagawa　Village（in　Tagawa　City　at　present）．

SAITo　and　OMARu（1961）reported　the　occurrence　of　marine　fossils　in　the　lowe㎜ost
part　of　Ideyama　Formation　in　the　area　of　old　Mitsui－Tagawa　Colliery．　OMARu（1966）

mentioned　that　the　irregularly　alternated　fossi1－bearing　member　in　the　lower　part　of

Ideyama　Formation　in　the　Tagawa　district　corresponded　with　the　Iwasaki　fossil　bed，

but　I　have　not　recognized　the　former　as　the　fossil　bed．
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　　　　1七may　be　possible　that　the　Iwasaki　member　of　the　Iizuka　district　is　partly

correlated　with　the　Hirabaru　member　of　the　Tagawa　district　merely　by　having

acommon　fossiliferous　horizon．　However，　more　substan七ial　information　is

required　for　explaining　the　conspicuous　di舐erences　of　the　thickness，1ithology

and　coal　developments　in　both　members．

　　　　Two　coal　seams　lying　at　the　middle　horizon　of　the　Ideyama　Formation　of

the　Iizuka　district　were　correlated　respectively　to　the　Lower　and　UpPer　Imato－

sanjaku　coals　by　colliers　in　Yamada　City　based　on　the　thickness　and　properties

of　workable　coal　seams．　However，　the　correlation　of　coal　seams　in　the　Ideyama

Formation　is，　as　is　generally　known，　more　dif丘cult　than　in　the　underlying　Uwaishi

Formation，　and　the　above　correlation　is　not　necessarily　reliable（Fig．31）．

D．Paleocurrent　system　and　source　rock

1．　Paleocurrent　directions

a．Summarized　notes　on　the　diagonal　bedding

　　　　Various　diagonal　beddings，　which　are　a　very　common，　if　not　mos七common，

feature　in　the　coaI－bearing　strata　（HEMINGwAY，1968），　are　aIso　found　in　the

Ideyama　Flormation（Fig．18）．　Generally　speaking，　cross－strati負cation　in　this

formation　is　found　in　medium－or　coarse－grained　sands七〇ne　or　conglomeratic

sandstone．　Sometimes　many　patches　of　tuff80r　pumice　graine8　show　diagonal

arrallgement　in　the　sandstone．　Conglomeratic　sandstones　iUustrate　occasionally

converged　pebbles　on　the　cross－strati6ed　plane．　Thic㎞ess　of　a　se七〇f　diagonal

beddings　varies　from　10　cm　to　l　m　or　more．　The　maximum　dip　angle　varies　also

from　10°to　40°and　is　somewhat　greater　than七hose　of　other　Tertiary　8ediments

measured　by　NAGAHAMA（1962一ユ965）and　TAKAHAsHI（1966），　so　it　may　be

estimated　tha七the　sediment－loading　current　were　relatively　more　rapid　than

that　given　by　them．

　　　　Almos七all　the　current　directions　measured　in　the　Ideyama　Formation　are

illustrated　in　Fig．19，　and七heir　frequency　diagrams　respectively　of　the　upper

and　the　lower　part　of　the　formation　are　shown　in　Fig．20静，　following　the　method

of　PoTTER　and　PETTIJoHN（1963）．

b・　Paleocurrent　in　each　region

　　　　（a）　Main　part　of　the　Tagawa　distric七

　　　　This　area　is　separated　into　the　Ita～Hirabaru　area　and　the　Kami－ita～Imato

area　by七he　Hikosan　River．　Cross－bedding　azimuths　measured　in七he　lower　three

members　apparently　extend　to　sou七h　or　southeast　at　the　nor七hern　and　central

area　of　this　part，　bu七chiefly　to　the　east　or　east－northeast　and　to　west－sou七hwest

at　the　southern　part．　On　the　other　hand，　in　the　Imato　coal－bearing　member，　most

diagonal　beddings　range　from　a　westerly　to　a　southerly　direction．　It　is　remark－

able　that・trend　of　transportation　of　the　Iower七hree　cyclic　members　and　that　of

the　Ima七〇member　are　crossing　each　other　in　the　frequency　distributions，　aL

　　＊The　members　of　Ideyama　Formation　are　broadly　divisible　into　the　upper　and
lower　parts．　This　will　be　discussed　in　the　following　paragraph．
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（a）

（b）

（c）

Fig．18．　Various　cross－stratification．

　　　（a）1st　member　in　the　Tagawa　district．

　　　（b）Lower　member　in　the　Iizuka　district．

　　　（c）4th　cyclic　member　in　the　Nogata　district．
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ions　of　the　Ideyama　Formation．Fig．19．　Cross－bedding
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though　they　are　almost　harmonious　in　the　southern　area．

　　　　（b）　Agano－Hojyo　areas

　　　　Ollly　the　Iower　member　of　the　formation　are　distributed　in　these　areas．

Almos七all　the　diagonal　beddings　take　an　extent　to七he　east，　but　a　few　north－

ward　azimuths　have　been　measured　at　tlle　north　of　Agano．

　　　　（c）　Main　part　of　the　Nogata　district

　　　　The　cross－beddings　of　the　lower七hree　members　mainly　extend　southward

or　southwestward　but　also　westward　and　eas七ward．　The　diagonal　beddings　in

the　upPer　two　members　show　southeast　or　eas七一southeast　direction　with　some

southward　and　northward　azimuths．　Similar　to　the　main　part　of　the　Tagawa

district，　main　directions　l）oth　in　the　lower　and　the　upper　member　cross　each

other．

　　　　（d）　Habu　area

　　　　Various　directions　except　to　the　northwest　one　were　measured　from　the

cross－bedding　of　the　sediments．

　　　　（e）　　Iizuka　district

　　　　Diagonal　beddings　of七his　area　show　various　directions，　of　which，　however，

south　and　east－southeast　direc七ions　are　predominant．　Azimuths　both　in七he

lower　and　the　upper　member　are　generally　identical　to　each　other．

　　　　2．Source　area　of　the　Ideyama　Formation

　　　　The　analytical　data　of　diagonal　beddings　suggest　Ulat　tllere　is　no　overall

difference　in　the　paleocurrent　system　between　the　lower　alld　the　upper　part　of

the　Ideyama　Flormation（Fig．20），　a1七hough　there　are　divergencies　in七11e　litho－

logical　facies　and　heavy　mineral　compositions　as　mentioned　in　the　preceding　and

following　paragraphs．　It　may　be　further　said　that　manifold　azimu七hs　of　dia－

gonal　beddings　at　several　areas　may　be　attributed　not　to　a　single　grea七s仕℃am

running　through　in　this　coal－field，　bu七to　several　local　ones．　Ilence　source　rocks

of　the　Ideyama　Formation　are　presumed　from　synthesis　of七he　current　directiolls

determined　by　cross－bedding，七he　lithological　facies　and　the　lithological　charac－

ters　of　gravels　found　in　the　coarse－grained　sediments．

　　　　（a）　Tagawa　district

　　　　Except　for　the　upper　par七〇f　the　Imato　coa1－bearing　member，　gravels　in　the

whole　sequence　of七he　Ideyama　Formation　in　tlle　Tagawa　distric七consis七mainly

of　hard　sandstone，　altered七uff，　chert，　and　aplite，　the　latter　two　being　especially

predominant．　Other　pebbles，　such　as　hornfels　of　slate，　greellish　schist　and　some－

times　quar七z　schist，　are　also　found．　The　gravels　of七he　upper　part　of　Ima七〇

member　are　mostly　vein－quartz，　and　there　is　few　aplitic　pebbles．　From　these

gravels，　it　may　be　estimated　that　the　clastic　materials　of　the　lower　members　and

the　lower　half　of　the　Imato　coal－bearing　member　of　this　forma七ion　in七he　Tagawa

district　were　mainly　derived　from　the　metamorphosed　Paleozoic　rocks　and　grani－

tic　rocks，　and　partly　from　the　non－metamorphic　Paleozoic　System．　On　the　oゼher

hand，　it　is　assumed　that　the　clastic　materials　of　the　upper　part　of　the　Imato

member　were　mostly　supplied　from　granites　and／or　silicified　metamorphic　rocks．

　　　　All　of　these　rocks　are　distribu七ed　in　the　areas　surrounding　this　district．　It
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is　presumed　from　the　current　directions　that　the　source　rocks　of　the　lower　three

members　were　si七uated　to　the　nor七h　or　northwest　of　this　district，　and　that　the

clastics　of　the　Imato　member　were　derived　from　the　granites　and　tlle　Paleozoic

complex　which　were　widely　developed　to　the　east　or　northeast．

　　　　　　　　　　　　　　　　　●　　　　　　　　　●　　　　（b）

　　　　The

those　in

member．
granule　pyroclastic　conglomerate，　hard　sandstone，　liparitic　tuff，

Among　them，

teristically　found

source　areas　of　the　sediments　in　this　dis七rict　situated　in　the　northwest　region

occupied　by　the　Paleozoic　and　Mesozoic　systems　includillg　the　granitic　rocks，

because七he　grand　mean　of七he　diagonal　bedding　directions　sugges七s　a　great

stream　or　countless　parallel　currents　from　northwes七to　sou七heas七．　The　Kana－

k皿i－Funao　mountain　block　rises　immediately　to　the　east　of　this　district　boullded

by　the　Takakura　Faul七．　Around　this　fault　the　maximum　size　and　roundness　of

gravels　of　conglomerates　are　practically　similar　regardless　of　distance　of　the

Iocation　from　the　fault．　This　fact　8uggests　that　the　rocks　of七his　moun七ain　block

were　not　supplied　to　the　depositional　basin　of　the　Ideyama　Flormation　in　this

district．

　　　　（c）　Nogata　dis七rict

　　　　Mos七〇f　gravels　of　the　Ideyama　Forma七ion　developed　in　and　near　Nogata

City　are　composed　of　apli七es，　porphyrites，　horllfelses　of　sandstone　and　sllale，　and

pyroclastics，　with　a　little　amount　of　metamorphosed　Paleozoic　rocks．　Hornfelses

and　pyroclastics　are　common　in　the　Kwanmon　Group，　especially　in七he　Shimono－

seki　Subgroup，　which　is　distribu七ed　east　and　west　of　this　district．　Flrom　these

gravels　and　current　direc七ions，　it　is　presumed　that　the　sediments　of　the　forma－

tion　in　tllis　area　were　origillated　in　the　mountain　areas　of　the　Mesozoic　forma－

tions　and　granitic　rocks　located　east　and　Ilorthwest　of　the　coal－field．

rizuka　d18trlct

gravels　found　in　this　formation　in　the　Iizuka　district　are　similar　to

the　Tagawa　district　except　for　the　upper　part　of　Imato　coa1－bearing

They　are　chiefiy　quartz　schist，　vein－quartz，　milky　and　reddish　chert，

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　and　microgranite．

　　　　　liparitic　rocks　and　brecciated　granule　conglomerates　are　cllarac－

　　　　　　　　in　the　Cretaceous　Kwanmon　Group．　It　is　supPosed　tha七the

　　　　Throughout　the　whole　area　of　the　Chikuho　Coal－field，　pebbles　of　granite　or

granodiorite　are　rare　in　the　Ideyama　Formatiol1，　bu七porpllyrites　alld　aplites　are

predominant．　Also，　since　most　of　the　gravels　are　rounded，　the　source　area　must

not　be　so　close　to　the　deposited　area．

　　　　Fig．29　shows　a　map　of　the　estimated　distribution　of　source　rocks　of　the

Ideyama　Formation　withou七having　consideration　of七he　distance　from　the　sedi－

mentary　basin．　This　figure　suggests　that　the　sediments　of　the　Ideyama　Florma一

七ion　were　drifted　into　tlle　sedimentary　basin　by　way　of　many　local　rapid　cur－

rents苦wi七h　various　directions．

　　＊Rough　and　rapid　currents　rullning　into　the　basin　are　also　estimated　from　the

dominant　pumice　grains　diagonally　arranging　irl　the　sandy　sediments　and　from　tlle
various　sized　patches　of　slit　and　tuff　scattering　in　tlle　massive　coarse－grained　sedi－

ments　（Fig．18a　and　18c）．
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E．Heavy　mineral　association

　　　　1．Heavy　mineral　zones

　　　　Detailed　and　noteworthy　reports　have　been　published　by　KATo　（1957　and

1960）　and　OHARA　（1961　and　1962）　on　the　petrographic　study　of七he　Tertiary

sedimentary　rocks　in　the　Chikuho　Coal一丘eld．　1ζATo　established　the　standard

section　in　each　formation　of　the　Tertiary　mainly　based　on　the　drilling　cores．

Then　he　compared　the　heavy　mineral　associations　collected　from　various　Iocalities

in　this　coal－field　with　those　of　the　standard　sections　in　order　to　reestablish　the

boundary　of　formations　at　every　locality．　On　the　contrary，　OHARA　distinguished

several　groups　of　Ter七iary　sandstones　with　characteristic　heavy　mineral　content

in　the　coal－6elds　of　Kyushu　and　divided　them　into　severa1‘‘heavy　mineral　zones，，．

He　discussed　also　the　relationship　between　the　heavy　mineral　zones　and　the

extensive　crustal　moVements　in　north　Kyushu．

　　　　OHARA　divided　the　Tertiary　successions　in　the　Chikuho　Coal－field　in七〇four

heavy　mineral　zones，　CH－1～CH－4　zones　in　ascending　order．　The　boundaries　be－

tween　each　zone　are　drawn　in　the　lower　par七〇f七he　Sanjaku－goshaku　Formation，

in　the　middle　part　of　the　Ideyama　Formation，　and　at　the　base　of　the　Yamaga

FOrmatiOn，　reSpeCtiVely．

　　　　FoUowing　the　method　of　OHARA（1955－1961a）and　MILNER（1962），　I　have

applied　a　heavy　mineral　analyses　of　sandstones　of　the　Ideyama　Formation　in　this

coa1一丘eld：in　the　Iizuka　district，　the　boundary　between　the　C且一2　and七he　C且一3

zone　coinsides　with　the　top　of七he　Iwasaki　member，　the　lower　divisioll　of　the

formation．　The　Iwasaki　alld　the　Takakura　member　thereby　belong　to　the　CH－2

alld七he　CH－3　zone　respectively．1七is　noticeable　that　the　boundary　of　sedimentary

cycles　accords　with　that　of　heavy　mineral　assemblages．

　　　　In　the　Tagawa　distric七，　on　the　other　hand，　some　noteworthy　facts　are　found．

In　the　6rst，　second　and　third　cyclic　members，　colourless　zircon　is　predominan七，

but　tourmaline　and　garnet　are　Iittle．　Many　of　tourmaline　are　dark　greenish　in

colour．　Hornblende　and　pyroxene　are　scarcely　found．　Being　provided　with　simi－

1ar　composition　of　heavy　minerals，　this　par七belongs　to　OHARA，s　CH－2　zone（］田g．

22b）．　Zircon　is　contained　at　a　remarkable　frequency　as　bo七h　rounded　and　a11－

gular　forms．　In　the　sandstones　of　the　Hojyo　area，　rollnded　zircon　is　abundant．

The　fact　mentioned　above　suggests　that　the　source　rocks　of　the　sediments

of　this　dis七ric七are　at　least　of七wo　or　more　kinds．　Fur七hermore　long．prismatic

zircons　wi七h　high　elongation（L／B＞10．0）are　found　in　the　specimell　from　Hojyo

area（Fig．23b）．　Long－prismatic　zircons　were　reported　to　occur　largely　in　the

acidic　intrusive　or　acidic　volcanic　rocks　（PoL・DERVAART，1956；and　］KARAKIDA，

personal　information），and　are　also　found　in　the　granite（Sawara　grani七e？）near

Fukuoka　City（OHARA，　personal　information）．　Therefore，　the　fact　that　elongated

zircons　are　limited　to　the　Hojyo　area　suggests　the　acidic　igneous　or　granitic

rocks　croPPed　out　close　to七his　area．

　　　　The　overlying　Imato　coal－bearing　member　is　considerably　abulldant　in　gar－

net，　nevertheless　the　frequency　of　tourmaline　is　almost　the　same　as　that　of　the

lower　members．　Sometimes　epidotes　and　hornblendes　are　found．　Such　a　heavy

mineral　association　is　not　found　in　the　CH－3，　which　is　characterized　by　abun一
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　　　　Fig．21．　Sampling　localities　of　sandstone　for　heavy　mineral　analyses　in　the

　　　　　　　Tagawa　district．

dance　of　greenish　brown　tourmaline，　colourless　zircon，　and　magnetite，　but　is

rather　similar　to　the　CH－4　composition．

　　　　In　the　Nogata　district，　heavy　mineral　of　the　fourth　and　the　fifth　cyclic　mem・
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ber　are　identical　to　the　characteristic　association　of　the　CH－3　zone，　while　the

heavy　mineral　contents　ill　the　second　and　the　third　cyclic　member　are　similar

to　that　of　the　C］旺一2　zone　（Fig．22a）．　It　is　concluded，　therefore，　that　the　CH－2

zone　ranges　up　to　the　third　cyclic　member，　and　the　boundary　between　the　CH－2

and　CH－3　zones　should　be　laid　between　the　third　and　fourth　cyclic　members　in

the　Nogata　district．　Circumstance　is　quite　the　same　in　the　Tagawa　district．

Furthermore　the　Iwasaki　member　of　the　Iizuka　district　may　be　correlated　to　the

sediments　up　to　the　third　cyclic　member　of　the　Nogata　and　Tagawa　districts，

and　the　Takakura　member　of　the　former　corresponds　with　both『 the　fourth　and

the　nfth　cyclic　member　of　the　Nogata　district．

　　　　2．　ZGT　ratio

　　　　Another　distinctive　feature　of　the　heavy　mineral　associatiρns　of　the　Imato

coal－bearing　member　in　the　Tagawa　district　is　found　in　the　zirCon－garnet－tour－

maline　ratios　plotted　on　the　ternary　diagram　of　Fig．25a．

　　　　SATo（1969）studied　the　heavy　mineral　content　of　Paleogene　sandstones　in

the　coal－fields　of　northwestern　Kyushu，　paying　a　special　attention　to　the　geo－

logical　signi五cance　of　the　zircon－garnet－tourmaline　ratio（ZGT　ratio）．　He　classi－

6ed　the　sandstones　into　four　types　of　ZGT　distribution　patterns　as　illustrated

in　Fig．24．　He　described　that　a　sandstone　of　the　type　I　composition　was　prob－

ably　of　granitic　origin；the　type　II　composition　of　marine　condition；and　the

type　III　composition　of　derivatives　originated　from　crystalline　schist．　No　ex．

planation　was　given　by　him　to　the　type　IV．
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Fig．23．　Heavy　minerals　in　the　Tagawa　district．（×100）

　　　（a）rounded　zircon　and　garnet（1st　member）

　　　（b）long　prismatic　zircon（1st　member）

　　　（c）abundant　large　garnet（Imato　member）
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Fig．24．　Classi丘cation　of　the　ZGT　distribution　pattern．（after　Y．　SATo，1969）
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Fig．25a．　ZGT　ratio　of　the　Ideyama　Formation　in　the　Tagawa　district．

　　　　The　CH－2　and　CH－3　zones　cannot　be　distinguished　by　this　ZGT　ternary　dia－

gram　of　heavy　mineral　con七ent　in　the　Nogata　district，　although　they　are　barely

divided　in　the　Iizuka　district（Fig．25b）．　Anyway，　in　the　ZGT　ratio，　the　Imato

coal－bearing　member　differs　ex七remely　from　other　members　of　the　Ideyama　For－

mation　in　the　same　coal一丘eld．　This　difference　is　well　in　accordance　with　the

differences　on　the　lithology　and　cyclic　type　of　sedimentation　mentioned　before．

　　　　In　the　Ideyama　Formation　the　lower　meml）er　in　the　Iizuka　district　belongs

to　the　type　I十II，　the　upper　is　separated　into七ypes　I　and　III，　and　the　formation
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Fig．25b．　ZGT　ratio　of　the　Ideyama　Formation　in　the　Nogata　and

　　　Iizuka　districts．

in　the　Noga七a　district　belongs　to　types　I　and　IV．　It　is　well　inferred　that　the

lower　member　in　the　Iizuka　distric七，　which　is　characterized　by　the　type　I十II

of　the　ZGT　ratio　and　yields　littoral　or　brackish　faunae，　consists　of　the　ma七eriaI

derived　from　the　granitic　rocks　and　deposited　in　marine　condition（Fig．25b）．

The　same　inference　is　given　to　the　lower　member　in　the　Tagawa　distric七，　be－

cause　it　is　composed　of　fossiliferous　sedimen七s　with　glauconites，　and　belongs　to

the　type　I十II．　The　Imato　coa1－bearing　member　in　the　same　district　belongs七〇

types　II　and　III（Fig．25a）．　The　upper　part　of　this　member　shows　obviously

arkosic　lithofacies　being　predominant　in　quartz，　and　the　uppermo8t　par七is　char－

acterized　by　the　so－called　granitic　granule　conglomerates，　with　frequent　illter－

calations　of　coaly　matter．　Thus，　i七is　presumed七hat　this　member　was　formed

in　a　non－marine　environment　with七he　granites　or　quartzose　schists　terrain　as

provenance　of　sediments．　The　resu1七does　not　necessarily　conform　with　tha七〇f

the　study　on　pebbles　in　conglomerates　mentioned　above．　Therefore　the　hypothesis

of　SATo，s　ZGT　ratio　apPears　not七〇be　apPlicable　to　a　detailed　analysis　of　the

provenance　and　the　sedimentary　circumstance，　at　Ieas七，　in　the　case　of　the　Ide－

yama　Formation．
　　　　The　ZGT　ratio，　however，　veri6ed　a　stratigraphic　availability．　The　sediments

be七ween七he　Ima七〇－shakunashi　Coal　and　the　Lower　Imato－sanjaku　Seam　of　the

Tagawa　district（Fig．13a）has　referred　to七he　uppermost　part　of　the　C　member

in　the　preceding　report．　Its　ZGT　rafio　is，　however，　undoub七edly　cllaracteristic

to　the　Imato　coal－bearing　member（Figs．21，22b　and　25a，　sample　number　2001－a）

and　the　de6nition　of　the　Imato　member　is　revised　in　this　paper，　placing　its　base

on　the　top　of　the　third　cyclic　member．
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　　　　In　conclusion，　some　clues　to　the　east－west　correlation　are　found．　Every

member　of　both　the　Tagawa　and　the　Nogata　distric七are　correlated　to　each　other

from七heir　geological　succession，　and　the　fossiliferous　Hirabaru　member　of七he

Tagawa　district　is　also　comparable七〇the　Iwasaki　member　containing七he　Iwa－

saki　fossil　bed　of　the　Iizuka　dis七rict．　It　is　possible，　therefore，　tha七the　sequence

ranging　from七he　6rst　to　the七hird　cyclic　member　in七he　Tagawa　and七he　Noga七a

distric七is　correlated　to　the　Iwasaki　member　in　the　Iizuka　district．　However七he

upper　part　of　the　formation　in　the　Tagawa　district，　the　Imato　coal．bearing　mem－

ber，　is　difncult七〇compare　directly　to　the　same　forma七ion　in　the　Iizuka　district

from　the　heavy　mineral　zones．

　　　　Thus　the　correla七ion　of　the　all　Ideyama　Formation　in　the　Nogata，　Tagawa

and　Iizuka　districts　is　depicted　on七he　Table　3．

Table　3．　Correlation　of　each　membe．r

Nogata　district

（5th　cyclic　me．mber）Nobu　member

（4th　cyclid　member）Ton，no　member

（3rd　cyclic　member）Ganda　member

Tagawa　district

ImatO　COa1－bearing　member

Kami－ita　member

（2nd　cyclic　member） Hadaka－Ikari　member

（1st　cyclic　member） Hirabaru　member

Iizuka　district

Takakura　member
　（Upper　member）

Iwasaki　member
　（Lower　member）

Chapter　IV

Geological　structure　and　its　bearing

　　　　In　the　Shonai－Yamada　areas　of　the　Iizuka　dis七rict，　the　Ideyama　Flormation

is　distribu七ed　with　a　semi－oval　shaped　pattern　on　the　west　of　a　synclinal　axis

running　parallel　with　the　Takakura　Fault．　It　has　a　l）ilge－shaped　structure　whose

axis　of　syncline　is　sinking　near　the　center　of　distribu七ion　area　and　undulating

slightly　at　the　north　and　the　south　of　Takakura　（Figs．26a　and　28b）．

　　　　In　the　Iwasaki　area　of　the　same　distric七，　on　the　other　halld，　the　formation

shows　a　fan－shaped　dis七ribution，　extending　something　like　a　basin　structure，

the　eastern　half　of　which　is　cut　off（Flig．26a）．　The　Iwasaki　area　is　separated

from　the　Shonai－Yalnada　areas　by　the　Iwasaki　Fault，　which　runs　generally

parallel　to　the　Takakura　Fault．　The　Iwasaki　Faul七forms　a　boundary　between

the　Tertiary　formations　and　the　basement　granites　in　the　northern　and　the

southern　par七〇f　the　Iizuka　dis七rict　except　for　the　areas　extending　from　Yamano

to　Urushio　including　Iwasaki．　Hence　the　Iwasaki　Fault　may　also　be　said　to　be

one　of七he‘‘marginal　faults，，．

　　　　且owever，　it　is　known　tha七the　formation　of　Nogata　Group　distributed　on

both　side　of　the　Iwasaki　Fault　are　common　in　li七hological　successions　and　coal

developments，　and　that　the　overlying　Ideyama　Formation　with　the　fossiliferous

bed　extends　over　both　sides．　From　these　facts　it　is　presumed　that　the　areas　of
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Fig．26a．　Geological　structure　in　the　Iizuka　district．

sedimentatfon　on　either　side　of　the　Iwasaki　Flault　might　have　been　under　similar

conditions　or　more　preferably　combined　together　as　one　basin．　This　means　that

the　Iwasaki　Fault　might　have　not　been　originated　a七the　time　of　deposition，　or，

if　exis七ed，　it　might　have　been　so　minor　in　scale　that　it　did　not　divide　the　basin．

　　　　The　other　synclinal　axis　runs　nearly　in　parallel　with　and　close　to　the　marginal

faul七s　in　the　eastern　zone．　Exactly　speaking，　they　do　not　keep　constant　interval

between七he　faults．　The　axis　of　syncline　goes　farther　from　the　faults　towards

the　north　a七Nogata　and　nor七hward，　and　on　the　contrary，　the　former　runs　very

close　to七he　Tagawa　Fault　in　the　Tagawa　distric七．

　　　　In　the　Tagawa　district，　the　axis　of　syncline　along　the　Tagawa　Fault　has　a

northward　plunging．　This　inclined　synclinal　axis　is　interrupted　by　the　faults

bordering　the　Kawara　complicated　area（NoDA，1968）where　two　major　faults，

七he　Fukuchiyama　and　tlle　Tagawa，　meet　together．　The　axis　is　again　found　at

七he　north　of　Natsuyoshi，　northernmost　of　Tagawa　City．　Along七he　Fukuchiyama

Fault，　the　axis　has　a　northward　plunging　in　the　Nogata　district，　but　is　also

sinking　southwards　at　the　southern　part　of　Hojyo　area，　showing　a　saddle－shaped

structure普．　These　faults　and　synclinal　axis　are　shown　in　Fig．28a．

　　　　Many　of　the　major　faults　bordering　the　eastern　margin　of　the　Tertiary　for－

mations　run　flexuously，　showing　normal　dipping．　But　the　Tagawa　Fault，　which

trends　almos七s七raight　north　to　sou七h，　is　seemingly　a　reverse　fault．　And　axis

plane　close　to七he　fault　leans　also　to　the　west（TAKAHAsHIθZα1．，1971）．　It　is

commonly　considered　that七hese　reverse　hades　are　due　to　the　lateral　pressure　from

the　east　after　the　fau1七was　formed．

　　　　The　o七her　geological　structure　resulting　from　the　same　lateral　pressure　is

found　near　the　Fukuchiyama　Fault　in　a　part　of　Nogata　district．　Besides，　two

apparent　reverse　faults　separa七ing　the　Tertiary　from　the　basement　rocks　are

also　found　in　the　southwestern　areas　of　Nogata　district．　Warping　trends　of　the

marginal　faults　may　be　concerned　with　the　lithological　character　of　the　basement

＊Tentatively　called　as“the　Hojyo　saddle　structure”．
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Fig．29a．　Interpretive　map　of　the　transport　of　clastics　at　the　early

　　　Ideyaman　age．

rocks　and　the　sinking　movement　of　the　Tertiary　basin　at　and　after　the　time　of

deposition．

　　　　It　is　considered　tha七七he　faulting　on　the　eastern　margin　of　the　sedimentary

basin　of　the　Chikuho　Coal－field　was　originated　a七the　earlies七period　of　the　his－

tory　of　the　basin　as　described　by　TAKAHAsHI（1966　and　1971）and］M［ATsusHITA
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（1967and　1971），and　that　the　faults　llad　been　considerably　thrown　prior　to　the

deposi七ion　of　the　Ideyama　Formation　as　exhibited　at　the　outcrop　of　Komin6

（Fig．15）．

Chapter　V

1◆

Sedimentary　basin　of　the　Ideyama　Formation

On　the　Paleo’Nogata　Basin

SuzuKI（1894）mentioned　that　the　Tertiary　sediments　were　accumulated　in

the　damped　areas　separated　by　the　mountain　blocks　which　were　formed　by　the

pre－Tertiary　tectonic　movement．　According　to　him，　the　characteristic　geological

structures　of　the　Chikuho　Coal－6eld　were　formed　by　the　lateral　pressure　after

the　deposition　of　the　Tertiary　formations．　YABE（1912　and　1926）and　NAGAo

（1925b　and　1928b）were　of　the　opinion　tha七the　Tertiary　deposits　were　once

extensively　developed　in　almost　whole　area　of　north　Kyushu　before　deformation，

denudation　and　segregation　into　several　presen七　day　coal－fields　by　the　block
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movements．　YABE　（1926），　furthermore，　pointed　out　that　the　characteristic

structural　trend　of　the　Chikuho　Coal－field　was　in　accordance　with　the　so－called
‘‘

dislocations　of七he　Thai－Paik－san　range，，　or‘‘Peri－Tunghai七ectonic　Iine”named

by　KoTo　（1903　and　1906）．　Thereafter，　MATsusHITA　（1949）mentioned　that

segregated　basins　were　originally　formed　by　the　pre－Tertiary　tectonic　movement，

and　received　sediments　during　the　Tertiary　subsidence．　MATSuMOTO（1951b）

was　of　nearly　the　same　opinion．　The　Paleogene　sediments　in　the　Chikuho　Coal－

field　do　not　occur　generally　outside　the　marginal　faults　on七he　eastern　boundary

of　the　Tertiary　with　a　few　exception　observed　at　Kawara，　Katsuno　and　the　north

of］Miyata　areas，　etc．　This　fact　is　consistent　with　MATsusHITA，s　opinion　men－

tioned　al）ove．

　　　　The　Chikuho－type　geotectonic　structure　defined　by　MATsUsHITA　are　char－

acterized　by　the　marginal　faults　and　developed　in　several　coal－fields　in　the　north－

ern　part　of　Fukuoka　Prefecture．　It　has　been　generally　considered　that　七he

prototype　of　the　marginal　faults　was　formed　by　a　series　of　tectonic　movements

七rending　in　N－S　or　NNW－SSE　at　the　last　s七age　of七he　Cretaceous　as　shown　by

some　evidences　such　as　the　Kokura　Fault，　the　marginal　fault　on　the　eastern

boundary　of　the　Kokura　Coal－field（ToMITA，1970），　along　which　nearly　10　km

of　lateral　displacemen七〇f　the　Cretaceous　I（wanmon　Group　was　taken　place．　This

kind　of　movements　must　have　resulted　grabens　or　half　gravens．　These　Iow　Iands

might　have　been　chiefiy　in　lacustrine　or　Huviatile　condi七ion榮and　sometimes　con－

nected　with　marine　areas　of　Paleo－Ariake　Bay（MATsusHITA，1949）that　lay

south　of　the　Chikuho　Coal－field，　and　covered　the　present　areas　of　the　Miike　and

Asakura　coa1－fields．　One　of　these　basins　in　the　nor七hern　par七〇f　Fukuoka　Pre－

fecture　is　called　as‘‘the　Paleo－Nogata　Basin，’端by　MATsUsHITA（1949）．

　　　　MATsusHITA　mentioned七hat　the　Paleo－Nogata　Basin　was　connec七ed　at　times

with　Paleo－Ariake　Bay　during　deposition　of　the　Nogata　Group　as　verified　by

several　fossil　beds　in　it，　and　tha七七he　basin　became　a　land　area　immediately　after

七he　Nogata　age．　Subsequently　the　Paleo－Nogata　Basin　was『i皿ndated　with　a　new

marine七ransgression　of　the　Paleo－Genkai　embayment　from　the　nor七h，　resulting

sedimen七ation　of　the　Ideyama　Formation．　This　is，　accordingly　to　him，　veri6ed

by七he　Iwasaki　fossil　bed　of　marine　facies　coarser　lithofacies　of　the　Ideyama

Formation　at七he　sou七hern　area　of　this　coal－field．

　　MATsusHITA　men七ioned，　moreover，七hat七his　basin　was　mled　with　the　Onga

Forma七ion　during　the　regressive　phase，　and　tha七the　southern　part　of　tlle　l）asin

upheaved　and　became　a　land　area　in　the　Ashiya　age．　He　called　this　movement
‘‘

the　Chikushi　tilting，，（1967）．

　　　　However，　it　is　noted　that　the　marine　Iwasaki　fossil　bed　does　not　occur　in

the　greater　part　of　this　field，　bu七is　limited　to　the　southern　part．　On　the　basis

of七he　above　fact　alld　the　comparison　of　fossil　assemblages　of　the　Chikuho　and

　　＊Similar　example　to　the　Chikullo　l）asin　was　shown　as　the　Oligocene　Elbe　Bay　by

TEIcHM廿LLER（1958，　cited　by　TEIcHM廿LLER　and　TEIcHM廿LLER，1968）．　But　the　Paleo－

Nogata　Basin　differs　from　the　former　in　the　absence　of　great　river　such　as　the　old

Elbe　or　the　old　Rhein．

＊＊This　name　is　used　only　for　the　sedimentary　basin　of　tlle　Chikuho　Coa1－field　in

this　paper．
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Asakura　coa1一負elds，　MIzuNO（1964）concluded　that　the　northernmost　part　of　the

Paleo－Shiranui　Sea苦（KoBAYAsHI，1941）was　filled　fresh　water　by　the　time　what

he　called　the　Funazuan　age（Table　2）．　This　body　of　fresh　water　was　extellded

to　cover七he　Chikuho（the　Ideyama　Forma七ion）and　the　Fukuoka（the　Najima

Formation）coal－6eld　in　the　period　from　the　Okinoshiman　to　the　Funazuan　age．

MlzuNo　mentioned　also　that　the　major　par七〇f　the　Onga　Flormatioll　was　formed

in　the　non・・marine　basin　during　the　Mazean　age　except　for　the　upper　part，　which

is　intercalated　with　marine　bands　of　the‘‘Ashiya　marine　invasion，，　from　north鞘．

However，　his　idea　canno七explain　the　fact　that　the　Iwasaki　fossil　bed　in　the

Chikuho　Coa1－field　alld　tlle　corresponding　Katsuta　fossil　bed　in七he　Kasuya　dis－

trict　of　the　Fukuoka　Coal－6eld　are　strictly　limited　in　distribution　to　the　southern

part　of　re8pective　coa1－6eld普苦苦．

　　　　TAKAHAsHI（1958，1959a　and　1959b）discussed　the　coalification　of　8everal

coals　of　the　coal－fields　in　Kyushu．　且e　stated　that　the　coal－band　（coalification

band，　vAN　KREv肌EN，1957）of　tlle　prominent　coals　of　the　Onga　Formation　in

the　Chikuho　Coa1－field　took　the　lower　rank　of　coalification　than　the　coals　of　the

Yoshinotani　Formation　in　the　Karatsu　Coal－neld　which　was　correlated　with　the

former（Fig．30）．　As　it　is　regarded　tha七both　formations　have　been　under　a

similar　condi七ioll　in　post－depositional　factors，　such　as　an　overburden，七he　dif－

ference　of　coal－bands　may　be　attributed　to　the　conditions　of　the　sedimen七ation

　　＊The　great　sea　area　on　the　western　region　of　Kyushu　contains　tlle　Paleo－Ariake

Bay　and　the　Paleo－Genkai　embayment　of　MATsusHITA．
＊＊TAKAHAsHI（1966）called　as‘‘the　Onga　subsidence，，．

＊＊＊It　is　also　di伍cult　to　decide　whether　or　not　the　Asakura　Coa1．field　was　a　challne1

1inking　the　Paleo－Shiranui　Sea　or　the　Paleo－Ariake　Bay　and　the　Paleo－Nogata　Basin，

since　the　stratigraphic　relationship　between　three　fossil　beds　of　the　Nogata　Group　in

the　Chikuho　Coal－6eld（MATsus且ITA，1949）and　two　formations　in　the　Asakura　Coal－

6eld－the　marine　Kawamagari　and　the　unconformably　overlying　coa1．bearing　Doslli
Formation＿are　not　clear．
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Fig．31．

　　　　　　　　　　（b）Western　zone　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（a）Eastern　zone
General　thickness　variation　and　coal　developments　of　each　formation　of　the　Nogata　Group（compiled　from　the　Assoc．　Coal－Mining　Techn．，　Kyushu，1952）
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of　the　basins．　Difference　in　the　total　sulpher　content　of　coal，0．3－0．7％in　the

Onga　Formation，　and　1－3％in　the　Yoshinotani　Formation，　may　also　have　causal

relation　to　the　sedimentary　condition苦．　Thus　it　should　be　concluded　that　the

Paleo－Noga七a　Basin　was　an　allnost　closed　lake　separated　from　the　sea　area　such

as　the　Paleo－Ariake　Bay　or　the　Paleo－Shiranui　Sea　including　the　Asakura，　Miike

and　Karatsu　coal一血elds　during七he　Onga　age．

IL　Paleo’Nogata　Basin　and　the　Ideyama　Formation

　　A．Paleo’Nogata　Basin　at　the　pre’Ideyaman　age

　　　　Fig．31　illustrates　the　regional　variation　of　thickness　and　coal－development

in　each　formation　of　the　Nogata　Group．　It　is　noticeable　in　this　figure　that七he

tendency　of　both　lateral　variations　in　the　thickness　and　coal－developments　in七he

northern　and　southern　parts　within　the　eastern　and　western　zones　is　similar　to

each　o七her．　Furthermore，　the　equivalen七forma七ion　of　respective　zone　is　similar

in七hickness，　notwithstanding　the　fact　tha七七hey　are　separa七ed　from　each　other

by　the　basemen七rocks．1七is　also　a　remarkable　fact七hat　each　coal　seam　has　a

considerable　continuity　in　distribution，　being　traceable　extensively　from　south

to　llorth　in　one　zone，　but，　at　the　same　time，　it　is　di伍cult　to　correlate　any　coal

seam　of　one　zone　with　that　of　other　zone．

　　　　Based　on　these　fac七s　the　following　alternative　presumptions　are　given；one

is　that　the　Paleo－Nogata　Basin　was　a　broad　expallse　of　water．　The　other　is　that

two　parallel　minor　basins　divided　by　a　barrier　of　the　basement　rocks　sank

simultaneously　with　some　connecting　channel　such　as　in　the　Kotake－Katsuno

area．　Anyway　it　may　be　sure　that　ei七her　a　barrier　or　non－deposited　area　situated

between　the　eastern　and　western　halves　of　the　basin．　Thus，　as　mentioned　by

MATsusHITA（1967b），　the　marginal　faults　had　been　developed　as　the　depositio血

of　the　Nogata　Group　was　going　on．

　　　　The　Nogata　Group　is　better　developed　in　the　southern　part　of　the　Chikuho

Coal－6eld七han　in　the　northern　one　showing　greater　thickness　of　formations　and

more　numerous　coal　seams　in七he　former　part，　whereas　formations，　especially

the　Iower七wo　of　the　Nogata　Group　are七hinning　out　in　the　nor七hernmost　part．

It　is　apparen七七herefore　tha七the　southern　part　of　the　basin　subsided　more　greatly

and　was　under　more　favourable　condition　for　coal　formation　than　the　northerll

part　during　the　time　of　deposition　of七he　Nogata　Group．

　　　　However　it　is　noticeable　that　tlle　Uwaishi　Formation，　the　uppermost　divi－

sion　of　Nogata　Group，　is　developed　with　a　considerable　thickness　in　the　Okagaki－

Onga　areas　which　cover　the　eastern　and　western　zones　near　the　northernmost

part　of　the　coal－field（Figs．14c　and　31）．　This　fact　veri丘es　that　the　basin　was

expanded　to　the　north　beyond　the　northern　limit　of　the　basin　of　the　Iower　forma－

tions　of　the　Nogata　Group．　The　expansion　of　the　sedimentary　basin　in　the

Uwaishian　age　cannot　be　regarded　as　the　result　of　a　rapid　change　of　the七ectonic

frame－work　of七he　basin，　but　is　attributed　to　a　forerunner　of　a　regional　sub一

　　＊It　may　also　l）e　proved　this　assumption　by　the　fact　that　the　total　sulpher　content

of　coal　of　the　Onga　Formation　incleases　toward　the　north　in　the　mine　of　old　Nittan－

Takamatsu　Colliery．
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　Fig．32a．　Paleo－Nogata　Basin　at七he　last　stage　of　Uwaishian　age．

sidence，　by　which　the　Paleo－Nogata　Basin　was　linked　with　Paleo－Ariake　Bay

at　early　Ideyaman　age．　This　is　suggested　by七he　greater　coal－development　in

the　southern　part　and　a　conformable　relationship　of　the　Uwaishi　Formation　wi七h

the　underlying　Takeya　Formation．　Thus　tlle　change　of　basin　at　the　Uwaishian

age　described　above　is　considered　to　show　a　transitional　stage　to　the　Ideyaman

age　（Flig．32a）．
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B．Paleo’Nogata　Basin　at　the　Ideyaman　age

　　　　1．Early　Ideyaman　age

　　　　It　is　lloticeable　that　the　Ideyama　Formation　of　the　Otsuji　Group　differs　in

lithological　facies　and　sedimentary　features　from　the　underlying　Uwaishi　Flor－

mation　of　the　Nogata　Group．　That　is　to　say，　the　former　characteristically　has

coarse－grained　lithofacies　and　severa1‘typical，　cycles　of　sedimentation，　and　is

devoid，　of　any　remarkable　coa1．　Besides，　there　is　a　broad　unconformity　between

the七wo　formations　in　the　Tagawa　and　Noga七a　districts．　These　facts　imply　the

changes　in　the　sedimentary　environment　of　the　Paleo－Noga七a　Basin　during　the

time　concerned．

　　　　The　Uwaishi　Forma七ion　is　distributed　extensively　in　all　the　areas　of七his

coal一且eld．　While，　the　Ideyama　Formation　occurs　in　the　eastern　zone　and七he

sou七hern　half　of七he　western　zone．　The　formation　in　the　southern　half　of七he

western　zone，七he　Iizuka　distric七，　is　characterized　by　its　thinner　thickness，　coarser

lithofacies　and　the　absence　of　minor　sedimentary　cycle，　comparing　with　its

counterpart　in　the　eastern　zone．　That　is　to　say，　the　Ideyama　Formation　of七he

Iizuka　dis七ric七represent　a　margiylal　facies　being　in　contrast七〇the　facies　of七he

greater　subsidence　in七he　eastern　one．

　　　　Thus，　it　is　assumed　that　the　basin　once　expanded七〇the　north　during　t五e

Uwaishian　age，　upheaved　at　the　eastern　half七〇cause　the　broad　unconformity

just　prior　to　the　deposition　of　the　Ideyama　Flormation　and七hen　tilted　dowll

eastward　in　the　earliest　Ideyaman　age．　In　consequence　of　this　eastward　ti1七ing，

the　Paleo－Noga七a　Basin　stretched　to　the　east　across　the　marginal　fault　on七he

eastern　border　of　the　basin　and　laid七he　sediments　on七he　fault　as　is　shown　by

the　so－called‘‘unconformity　at　Komin6，，．　In　spite　of　this　tilting，七he　basin　seems

to　have　hold　the　tendency　of　greater　subsidence　in　the　sou七hern　than　in　the

nor七hern　area（Flig．17）．　In　consequence　of　above　men七ioned　nature　of七he　basin

conspicuous　resUlts　appeared．　On　one　hand，七he　nor七hern　part　of七he　wes七ern

zone　became　a　non－depositional　area　by　a　slight　upheaval　of　the　basin，　and，　on

the　other　hand，　the　80uthern　part　of　the　Paleo－Nogata　Basin　was　dooded　by　sea

wa七er　of　Paleo－Ariake　Bay．　Thus　the　Iwasaki　fossil　bed　was　formed（Fig．32b）．

　　　　During　the　subsiding　movement　af七er七he　til七ing，七he　center　of七he　sub－

sidence　of　the　Paleo－Noga七a　Basin　in　the　Ideyaman　age　is　assumed　to　have　been

Ioca七ed　in　an　area　covering　the　main　par七〇f　the　Noga七a　district　and　the　Tagawa

district　of　the　eastern　zone　and　to　have　sunk　with　a　rhythmical　or　cyclical　oscila－

tion．　The　most　coarse　sediments　are　found　in　the　main　part　of七he　Noga七a

distric七，　and　less　coarser　ones　in　the　Tagawa　district．　On七he　contrary，　most

favourable　circumstance　for　the　formaion　of　coal　might　have　been　present　in

the　main　part　of　Nogata　district～the　Hojyo　area　of　the　Tagawa　district．　The

Iizuka　district，　southern　part　of　the　western　zone，　had　been　remained　as　a　mar－

ginal　area　of七he　sedimentary　basin．

　　　　1七is　concluded　tha七the　clastic　materials　found　in　the　Iower　par七〇f　the　Ide－

yama　Formation　were　derived　from　the　pre－Tertiary　rocks　mainly　of　the　north－

west　except　for　those　in　the　main　par七〇f　Nogata　district，　which　were　trans－

ported　from　the　east．　The　whole　area　of　the　Paleo－Noga七a　Basin　including　the
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Fig．32b．　Paleo－Nogata　Basin　in　the　early　Ideyaman　age．

Iizuka　district　had　a　quie七environmen七at　the　end　of　the　earlier　half　of　the

Ideyaman　age，　then　the　noticeable　coals　were　formed　in　the　greater　part　of　the

basin　（Figs．11　and　13）．
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　　　2．Late　Ideyaman　age

　　　There　is　almos七nothing　ill　common　in　lithological　characters　among七he

upper　part　of　the　Ideyama　Forma七ion　in　the　Iizuka，　Noga七a　and　Tagawa　districts．

Especially，　the　difference　is　conspicuous　in　the　la七ter七wo　districts．　Conse－

quently，　it　is　considered　that　these　three　distric七s　was　under　different　sedimentary

conditions　in七he　Late　Ideyaman　age．

　　　It　is　no七ed　that　the　upper　par七〇f　the　Ideyama　Formation　both　in　the　Nogata

and　Iizuka　distric七is　in　common　in　lithofacies　with　the　lower　part　in　respective

dis七rict，　and　one　and　common　lake　for　the七wo　distric七s　so　as　to　resul七七he　same

heavy　mineral　composition，　although　a　grea七varia七ion　is　present　in　the　heavy

mineral　conten七s　be七ween七he　lower　and七he　upper　half　of　the　Ideyama　Formation

in　bo七h　dis七ric七s．

ゑ

5km

Fig．32c．　Paleo－Nogata　Basin　in　the　late　Ideyaman　age．
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Fig．32d．　Pale（卜Nogata　Basin　in　the　Ongaan　age．

　　　　On　the　contrary，　the　Imato　coal－bearing　member　in　the　Tagawa　district

differs　considerably，from　the　lower　three　members　of　the　same　dis七rict七〇have

adistinc七ive　lithofacies，　containing　much　coal　matters，　but　to　be　devoid　of　the

sedimen七ary　cycle　charac七eristic　to　the　Ideyama　Formation．　Moreover，　the　Ima七〇

member　has　peculier　characteristics　not　only　in　lithological　facies，　the　lithological

character　of　gravels　and　the　paleocurrent　direction，　but　also　in　the　heavy　mineral

association，　especially　in　its　zircon－garnet－tourmaline　ternary　ratio．　Hence

it　is　emphasized七hat　the　sedimentary　l）asin　of　this　member　was　isolated　and

separated　from　that　of　the　Noga七a　and　Iizuka　distric七s．

　　　　The　Paleo－Nogata　Basin　was　thus　spli七into　the　Imato　and　the　Nogata－

Iizuka　basin　by　a　movemellt　at　the　transitional　period　from　the　early　to　the　Iate

Ideyaman　age．　During　this　period　the　heavy　mineral　assemblage　was　changed

in　whole　areas．

　　　　Differentiation　of　the　Paleo－Nogata　Basin　into　the　Imato　and　the　Nogata－

Iizuka　is　attributed　to　the　upheaval　of　the　Kanakuni　area，　consisting　of

the　pre－Tertiary　complex，　as　a　barrier　between　two　basins．　It　is　also　partly

attributed　to　the　northward　tilting　of七he　coal－field．　The且ojyo　area　is　con－

sidered七〇have　had　importan七role　as　a　channel　intermittently　connecting　the

Nogata－lizuka　and　the　Imato　basin　（Fig．32c）．　Thus　the　Imato　basin　was

presumably　under　as　appropriate　condition　for　the　deposition　of　coa1－bearing

member．　In　the　main　part　of七he　Nogata　district，　a　rhythmical　8ubsidence　con－

tinued　and　coarse－grained　clastic　detritus　Was　supPlied，　and　the　center　of　sub－

sidence　shifted　slightly　to　the　llorth　with　the　lapse　of　time　from　the七hird　cyclic
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member　to　the　Onga　Forma七ion（Figs．16，17，32c　and　32d）．

　　　　There　is　no　evidence　to　indicate　a　remarkable　event　at　the　boundary　between

the　Ideyama　and　the　Onga　Formation，　except　for　the　development　of　coal　and

七he　change　of　lithofacies．　The　coal－bearing　Onga　Forma七ion　is　presumed七〇

have　been　formed　in　the　last　stage　of　Otsuji　Cycle　ra七her　than　in　a　new七ectonic

phase　occurred　in　the　Paleo－Noga七a　Basin．　Since　the　upper　par七〇f七he　Ideyama

Flormation　is　exclusively　of　non－marine　or　fresh　water　facies，　it　is　regarded　that

this　basin　was　not　invaded　by　sea　water　from七11e　Paleo－Ariake　Bay．　Judging

from　the　above　mentioned　northward　tilting　in七he　Late　Ideyaman　age　and　the

marine　bands　of　the　upper　Onga　Formation　in七he　northern　Paleo－Nogata　Basin，

the　basin　of　the　upper　Ideyama　Formation　might　have　been　opened　into　the

Paleo－Genkai　embayment静．

　　　　In　the　series　of　sedimentary　process，　the　clastic　de七ritus　must　have　been

scarcely　supplied　from　the　neighbouring　pre－Tertiary　areas　bordering　the　mar－

ginal　faults　like　as　the　examples　in七he　Tertiary　sediments　of　the　coa1－6elds　of

northwest　Kyushu　（NAGAHAMA，1965）and　in七he　Cretaceous　Onogawa　Group

of　the　eastern　Kyushu（TERAOKA，1970）．

Conclusion

　　　　The　Ideyama　Flormation　of　coarse－grained　clastics　is　situated　between　two

coal　measures．　Its　stratigraphic　relation　to　the　lower　coal　measure，　the　Uwaishi

Formation，　is　seemingly　partial　unconformity．　That　is　to　say，　it　covers　the

Uwaishi　unconformably　in　the　eastern　zone　and　conformably　in　the　western　zone．

While　the　Ideyama　Formation　is　overlain　by　the　upper　coal　measure，七he　Onga

Formation，　conformably　throughout　the　areas．　The　Ideyama　Formation　exhibits

cyclic　sedimenta七ion　and　is　divided　illto　two　to　five　cyclic　members　according

to　the　differentiation　in　lithofacies　by　district．　Diagonal　bedding　and　li七hology

of　pebbles　indica七e七hat　clastics　of　the　formation　were　generally　derived　by

rather　short　distance　from　northwest　land　area　with　exceptions　of　lower　Ideyama

Formation　of七he　Noga七a　distric七and七he　upper　one　of　northeast　of　Tagawa

district．

　　　　The　basin　was　probably　something　Iike　half　graben　bordered　to　the　east　by

marginal　faults，　which　originated　before　the　deposition　of　the　Eocene　Noga七a

Group　and　continued　their　movement　after　the　Tertiary　in　the　Chikuho　Coal一丘eld

was　laid　to　give　severe　influence　to七he　structure　of　the　Tertiary　beds．　After

regression　in　the　Paleo－Nogata　Basin，　especially　a七i七s　eastern　part，　the　eastern

area　was　the　6eld　of　main　subsidence　and　sedimentation　at　the　beginning　of七he

Ideyama　age　and　a　temporal　and　local　marine　invasion　from　Paleo－Ariake　Bay

is　verified　by　the　Iwasaki　fossil　bed．

　　　　Subsidellce　proceeded　followed　by　an　eastward　tilting　to　resuIt　eastward

　　＊Grauconite－bearing　dark　greenish　coarse　sandstone　was　found　below　of　the　coa1－

bearing　Onga　Formation　in　the　borehole　drilled　at　the　An，ya　Coast　of　Wakamatsu
Ward，　Kitakyushu　City．　It　is　supposed　that　the　marine　water　of　Paleo－Genkai　embay－

ment　invaded　into　the　Paleo－Nogata　Basin　at　the　Late　Ideyaman　age，　if　the　sandstone

belongs　to　the　Ideyama　Formation．
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Ieaning　center　of　deposition．　The　basin　was　seggregated　by　a　rising　narrow

terrain　at　the　middle　of　the　Ideyaman　age．　In　keeping　pace　wi七h　rising　on　this

barrier　block，　subsidence　of　the　basill　was　propagated　to　result　northward　ex－

pansion　of　the　sedimentary　area．　Seemingly　this　was　followed　by　the　northward

Chikushi　tilting．　The　Chikushi　tilting　in　the　Chikuho　Coal－field　roughly　cor－

responds　in　age　and　nature　wi七h　the　northwestward　Kara七su　tilting（YAMAsAKI，

1959）in七he　northwest　Kyushu．　TAKAHAsHI　and　SHuTo（1971）regarded　these

til七ings　as　a　part　of　tlle七ectonic　expression　of　outward　drift　of　the　foredeep

basin　in　accord　with　the　upheaval　of　the　geanticlinal　mass　and　correla七ed　to　the

birth　of　the　Nichinan　basin　in　south　I（yushu．　The　Chikushi七ilting　l）egan　in

Late　Ideyaman　age，　while　the　Karatsu　tilting　did　at七he　beginning　of　the　Masean

stage．　That　is　to　say，　the　former　began　considerably　earlier　than　tlle　latter，　as

aresult　of　shorter　distance　of　the　Chikuho　Coal－field　from　the　geanticlinal　area

than　northwest　Kyushu．　Flurthermore　the　basin　of　the　upper　Ideyama　Florma－

tion　inheri七ed　practically　the　same　area　a8七hat　of　the　Iower　Ideyama　Formation

and　the　Nogata　Group，　as　it　is　that　the　basin　formed　by七he　Karatsu　tilting　had

originated　at　the　Funazuan　s七age．　The　cause　of　this　peculier　phenomenon　is

not　clear，　bu七it　should　be　pointed　out　that　the　movemellt　of　the　grabens　along

the　marginal　faults　of　Ryukyu　Trend　gave　a　noticeable　modi6cation　to　the　gen－

eral　movemen七〇f　the　region．　This　also　implies　more　rigid　character　of　the

basement　eastward　in　tlle　westerll　Japan　in　Mid－Tertiary　age　and　suggests　a

more　mobile　basill　to　the　west　of　northwest　Kyushu．
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Appendix

．A励αbθ施α1仇∂θ出o∫pzα6θη醐θsω勧」仰αηθ8θωγz物9
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Oka
Okagaki
Onga
Onga（River）

Onizu
Ooshiro

Ooto
Orio
Otsuji

Ozaki

Sangun
Sarakura－yama
Sasada
Shimazu
Shimo－imato

Shimo－yamada
Shimozakai

Shin－nyu
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田
津
田
田
境
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倉
　
　
伊
山

三

皿
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下
下
下
新
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Yoshikuma
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庄
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田

高

高

宅
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若
若

内
田
川
江
倉
間
野
野
松
宮

幡
寺
野
浦
永
隈
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薬

山
山
安
吉
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