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Preface

Shingord IymMa

This is the memoir concerning the special study entitled “Geotectonic Study of Tertiary Sedimentary
Basins.” Most of them are related to Niigata Tertiary basin in Northeast Japan which is a representative
one and famous for much production of oil and natural gas in the Japanese islands.

The report consists of stratigraphy, geotectonics, geochemical studies and some pending problems.

The first, second, third and forth chapters give detailed description of lithology in stratigraphic
standard areas and correlation with the geology of surrounding regions, and then, the biostrati-
graphy, paleoecology and paleogeography. Important horizons in oil geology are shown in the col-
umnar sections in detail.

In the fifth and sixth chapters, the main part of the report, various kinds of geotectonic papers
are collected. I would like to emphasize that most of them are based on the field evidences in the
sedimentary basin. Several reports discuss the mechanisms of folding in the basin. Foldings are very
important subject in oil and natural gas geology, as most of them are concentrated in the anticlines.
Relation between Recent crustal deformation and geologic structures in the folding regions is
discussed, which is based on the data of the Ist levelling surveys. Experiments and mathematical
analysis are carried out in order to clarify the relation among the geologic structure, the stress
distribution and the fracture patterns. The deep structures of this basin and surrounding areas are
discussed from the relations between the geologic structure and the seismological data.

Geochemical analyses of the sedimentary rocks are given in the seventh chapter.

They are summarized in the last chapter.
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DMOHEES S, MH (1949) ORLELFEEDO L0 &b, B ERET R TLES
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5. ERMEETETERO0m+, LEafom, BRE0ES ) oMkt FTHROBEBEXE, L
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Liquidamber cf. formosana HANCE

Machilus cf. protojaponica Suzukt

Zizyphus miojujuba Hu and CHANEY

Quercus sp.
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%, ORGSR L CLALUBEIEREETRE v, EREOHOMS BETOBRICETTE
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Neogene Tertiary in the Mikawa and the Northern Part
of the Tsugawa Basin, Niigata Prefecture

Takahisa Yosumura, Shigeyuki WakaBavashi, Nobuyuki TAKAHAMA,
Shizuyo Onuma and Hiroo TAKizawa

The Neogene Tertiary in the surveyed area is divisible into three formations in descending order,
as follows:

Araya formation

Tsugawa formation

Mikawa formation

The Mikawa formation lies unconformably above the Paleozoic rocks and is divisible into three
members. The lower member consists mainly of andesitic lava and its pyroclastic rocks with thin basal
conglomerate. Sometimes andesite shows trachytic texture. The middle member consists of acid
pyroclastic rocks containing welded tuff, while the upper member of alternations of sandstone and
shale occasionally intercalated by conglomerate. Fossils of leaves and molluscas are found in the upper
member. Judging from the fossils the Mikawa formation is correlatable with the Daishima stage.

The Tsugawa formation develops mainly in the depression zone which extends in NW-SE direction.
In this zone acid volcanism is violent. This formation also unconformably overlies the Paleozoic rocks,
and is divisible into four members. The lowest member is composed of sandstone and conglomerate.
The middle of the other three members is composed of sandstone and siltstone, while other two members
are of acid pyroclastic rocks.

The Araya formation is composed of taffaceous mudstone and conformably overlies the Tsugawa

formation.
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G ETALOF 2 ABERE & OBRE FTEEEE, AMEE, ML) IR OEEF 2 &R~ 5 X5
THON, ZT T, FEOLENTHOF) ABBEERBREL TV 3lEARALNDA, 2 LLT
BAESRBROL HILELZBRS, ZBOERMOL 2K cix, AANEDS b, EEHOEIE
W&t DT EERE THEF ) ABERBOABDH L, "PIHE TR B O%S I T
b B RLREEBNEREBOREE . 20T & LHRRAEE KITEEIBREER 2 E DR
BT sBELTHELHLHS .

KB EIOUAE L OBRIZoWT, BES (1968) 1T, PHMEOKRA/IFECIE, —HREE
{LDBEFRE LT3R, L L CR¥FBHE ~TBSICER 5.

(5703 L OEEE) S0 ©E, SFdbRo—k i clblE icHRECER S 2 B L R
L, EEF~NZBEZMC oM T 525 F/ARABMECRET 5. RthAcid, EOLRET
# (Nal) 2L LicRBOBEINFICE Y REBT 2, 2ABIEo TEFANIL T LR kAL
e, FREOERBEE, LABTH Nal) BORHETHS (To) BOTHMECELEHI2D
DEEZTD,

—FHAE ORAMD BB~ EEO—ER T/ OR ERicH %, MENEE» DB~ &
E NW FROfE 0¥ F— AREEE R L THH L, %t olROLEE)|MME ¢/
tETTE 5 ThB, SLIREH~E, NS 5o NNW Ok chm/ ik oL, B (1968)
DORBNE LI BT 3 Pl ORI B L U2 ORITBIRIC b 5 AREERYE, BEEKEAI2L
%5,

(BE] 500~ 0 m,

UEA] B oA LERIC e+ BB ECH > & dvesta yagenensis (OTukA), Chlamys (Mimachlanys)
sp. Mitilus sp. %+ 5%, THOREMEZEOHTARECMYT300L E 2 bh 3 (Kl
B, 19710z E3), EeTHEE o Ke)IR oA ICHET 2 BEE» b 0B TLELERE



W B oW E AT # A (8 250-1 B)

(BEo2R) 13, LRBLIELALRE FLOBLRSL LT, ZESEE 1,000mBERERRTLOL
ENTY2 (MERER, 19710RRIZX %), Ak Lz X 5 icARIbE e, FROERBEIHEKE
ERRG, B, BEREOERP LS (To) Bo FHMEEIC Hic 5.

ok Sz (To) BoHLHEL: bFLBEME SRS TRV Ehb, PKEICECIREN
eSS, Doz tid, 7y —rz 7@REHERT 5B+ PEEREE X TREECEERT
BRI Oh, TOBEAOLLT~3ELLBEZRU20, B, L& bInfkiEicECRET
Holcl v 5—EOTHBIHESH B,

3.2 tAR Nanatani formation JH—7 (1928) @4,

[EH) SRR kA A .

FE IR SRR (Nal), THE (Na2), L@ Nad) o 3otk &hs, HTHE Nal)
IERFIR T B L SR BRI & 0O BB Ch ), THE (Na2) (i RAEEHE, L¥E (Na3)
BRERCLEREOREEEL LTHD, TRENEAKERS.

Irds LEBE (Na3) EATIE (1941) OLAEAE @XM KT TRAFLFOR) L b7y,
TEE (Na2) 3 L OB THUE (Nal) (HSAROARSBE RS @l | ERAHEOR) ICiRiEfazEs)
FTHELOLEDLNS, Tk EHB (Na3) i3ick<3k 5, FHBLSh2ERTHS,

(BFBR) THOEENERKARE (Tk) 2BAEY 1892, BB L offfd, R0t 4HE
T, HEAHIRD T OLMBEKAREE (Ts) CRER DR, %7, AN LHEShSE
KR EYE (Dp), FETHEE (D) LiE, REOREHME cRIGEFMIcET 52, Zhod
FHUFALRER OB QIR » SR FALE L, RGP K — 2lEoERX ¢, ABOTH
BETERERIK - T\ 5,

AR O B MK OSFR) | FRi i, AE L (Nad) (g iceite) 25, Erof3ERLE,
FXkPiERE, BEEURELRBECELTYS R, 1967).

CEH - BEB L UOHEER) o Tr, #HBHICERT 5.

BEEE RKEDE [RTHE Nal)] : £FR HMroEEENE (Na2) L Ao RMERAHE &
OWBHLEEEF L, BREFEREE LML, vV MoBafaie LBREaOEKER L OR
By b sHMachs,

BKEEEREARE (T8 (Na2)] | AR EAR D INT EF &I B 58 Bk & W2 ofE
NERE B CBEEsh s, —Ficoan b 20~ 30 om i BHEE L SRS REARBELHEEL O
), LECHCEREEZKD, Bk LcX 5 i LEE (Na3) & oggid, SEgKaE K) 0B
ERICLTHEMERSET S, oA, BERME» oEoEENIMRUEIZ OV TLR Y o h
5, REARBLENCBEIEEE (Nad) ik, FALAOHBEHEMOELL L, Fo&VEHERS (K
B, 1963) (B3%).

A (Na2) i3, dEHEEND: L ~KBCHEEREOKBEREO LY 5RARE Y, FRHlK
3, BLAYNRKBEACL - TED BN S, BRI hiE, ARERE FER) 1, t8E TR

H3) A (1941) BBEK EARL Ty AV 0T, R Ly iy, & Ol THE (Nal) BEFBRED bhTvs

», @G THOBHRBICED bh TV 3RR2vTik, FIbRTRW.
H®4) BUKER (1950) RFBAL LT3, ZHiE2VWTHERTS 4. 2R).
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B2k RBIE, EREPORLE wRs  SARERAE REtsiEe (1968) kY5

O—A RBJEH, 7HRGWERDLHE 400m O)IE

N—A

N—C

Bathysiphon (?)
Cyclammina  sp.
Haplophragmoides compressum LEROY
Haplophragmoides cf.
Haplophragmoides  spp.
Martinottiella  communis (d’OrBioNy)
Sigmoilina  schlumbergeri SILVESTRI
Spirosigmoilinella  compressa MATSUNAGA
Spiroplectammina  sp.

sp.

RERFHR
Globigerina  pracbulloides BLow

RAERTH A
Haplophragmoides  renzi Asano
Martinottiella  communis (d’OrBIGNY)

Globigerina  pracbulloides BLow
Globigerina  woodi

spp.

Globigerinoides  trilobus (REUSS)
Globigerinoides cf. bisphericus Topp
Globorotalia  praescitula BLow
Globorotalia  sp.

Orbuling  suturalis BRONNIMAN
Porticulasphaera  glomerosa curva (BLow)

Globigerina

FARTH B
Bathysiphon

Dorothia  sp.
Haplophragmoides renzi Asano
Haplophragmoides cf. emaciat
Haplophragmoides cf.  evoluta NATLAND
Martinottiella  communis (d’OrBIGNY)

sp.

AsaNo

emaciatum (BrRADY)

Spiroplectammina  sp.

KBTS

Cyclammina  spp.

Haplophragmoides compressum LEROY
Haplophragmoides cf. emaciatum (BraDY)
Martinottiella  communis (d’Orsiany)

Sigmoilina  schlumbergeri SILVESTRL

Spirosigmoilinella  compressa MATSUNAGA
Textularia  sp.
HEOF )

Anomalina  glabre CUsHMAN
Bulimina  cf. pupoides d’OrBiony

Bulimina cf. striata d’ORBIGNY
Gibicides malloryi MATSUNAGA

infexa REUSS

Dentalina  sp.

Dorothia  sp.

Gyroidina cf. soldanii d’ORBIGNY
Hopkinsina  imogawaensis MATSUNAGA
Lenticulina  nikobarensis SCHWAGER
Lenticulina  sp.

Martinottiells  communis (d’ORBIGNY)
Nodasaria  longiscata d’ORBIGNY
Nadasaria  cf. raphana (LinNazus)
Pullenia  bulloides (d’ORBIGNY)

Pullenia  salisburyi STEWART & STEWART
Plectofrondicularia  japonica ASANO
Sigmoilina  schiumbergeri SILVESTRI
Sphaeroidena  japonica ASANO
Spirosigmoilinella  compressa MATSUNAGA
Uvigerina  nitida SCHWAGER
Trochammind ~ sp.

Globigerina cf. falcouensis BLow
Globigerina  pracbulloides BLow
Globigerinoides  trilobus (REUSS)
Globigerinoides immaturus LEROY
Globigerinoid, lifer (BrADY)
Globoguadrina  dehiscens dehiscens (CHAP-
MaN, PArRr, & COLLINS)

Globorotalia  birnageae BLow

Dentalina

ARBIR L

Ammonia  sp.

Bathysiphon  (?) sp.

Bulimina  puboides (d’ ORBIGNY)
Cibicides cf. Pseudoungerianus (CUSHMAN)
Cyclammina  spp.

Dentalina  spp.

Eponides  sp.

Martinottiella  communis (d’ORBIGNY)
Gyroidina  cf. orbicularis d’ORBIGNY
Melonis  pompiliodes FronteL & MorL
Nonion (?) sp.

Oolina  spp.

Pullenia  apertu

Spirosigmoilinella  compressa MAATSUNAGA
Uvigerina  spp.

Globigerina  spp.

Globorotalia  spp.
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HI3FR FREMBERBTHALEEN 0BT (S5 - 8T, 1970)

Globoquadring altispira CusHMAN B JaRrviS
G. dehiscens (CHAPMAN, PARR 8 CoLLINS)

Globorotalia cf. proescitula BLow

6. cf. peripheroronds BLow & BANNER
Hophkinsina (?} shimbol MATSUNAGA

H. (2) morimachiensis MATSUNAGA

H. (?) nanataniensis MATSUNAGA
Angulogerina ¢p. (small)

Bulimina of. infligto SEGUENZA
B. of. pupoides ©'ORBIGNY

Cossiduling  kasiwazakiensis HuSEZIMA 8 MARUMASHI
Ammonia  yubariensis (ASANO)

Gyroiding  ¢f, orbicularis TORBIGNY

Valvulineria  sadonica Asano

ASANO

Epistominella ¢f. jap
Cibicides cf, pseudoungerianus (CUSHMAN)

Adntl;

EARLAND

Eponides cf.
Small  Rotalids (young of Eponides, Epistominelic ? )
Pullenia bulloides UDORBIGNY

Sphegroiding  ¢f. bulloides ©'ORBIGNY

Melonis pompitipides {FICHTEL & MoLL)

M. (7) cf. nicobarensis (CusHmAN)

Sigmoilopsis ¢f. schiumbergeri SILVESTR
Spirosigmoilinella  compressa MATSUNAGA

Martingttielia  communis DORBIGNY
Dorothia (?) sp.
Cyclamming  spp.

Haplophragmoides spp.

Arenacecus /caleoreous rotio
Planktonic
Total population -{20g)
Benthonic

) PR (1963) ORILATHMARE
<fERL




1.2 £8« RANBHRHMROBES LCHEE (SR ET)

CHBRBNBROLD LMY BT 52, BERHEREE, ARIIEO SO LFRELDORES
VEZ-TEHEY, FREEERE, ABNBoLokB LY (EvEyrT4 ) LOBEERI
THRE, RENBLEABOKREELE, LLHRAMAE CARRCRIYREBEV >
R, AEEIEERRCTHE, ekt & hBYRABABZ L LTV S,

BREREE (LE (Na3)) | L8 (Na3) At r R oAb a4 & OSFF)I o T it
ok, vhesBARALETING X5, HMKERROEBETHY, BANCEHIEEL, L&
ICHBRE DRER TR 2 e, RO LABERM O KRBT TR, BERER S X CRESIKO 2 bE
PHEBR, FAROMIMETE, 7B OB BT 5 BHRREIRD v NERYIET 2. T
RO BEMIEORE (Nad) 1, ARHROFE D LA~ BMEOMMEFREDOTESD D, L UHBIR
IRERER L CERIRAD L MEREE X ) EHIEBITT5L ) ThH 5.

(Na3) %, %iclB~<5%5iELBRLCERHND, HHfEOERMTHBHBR=RIBFA
WT D RITEAIKICH T BHHBOLIc RS WA BETH B, £ OB ©0 21 23 KGR
&y 108 co~¥em DR L DT Y v v 2 BORBLOERH 5o T DN L, AUBRO (Na3)
Bk, WROBEEELLTHD, HRACEVORCBALND.

e, BAICRTAABOBRMAECHE, LHE (Na3) o TFBRMHEC ZHROFECER ORKEE
(K2, K1) 2y, #EL L CHELLEEE calsh s, ThUBoLEE IS EEE)I
HWR T, Z OREIZRS  ORRER Kn) 2515, & oMKy bih ~ BIER » E
L, MR CIE, &8 (Na3) O Fhia b L EToE L A EBEREBIE > TH® bk, SFAK
WEBITHDNG 2, FHIK ORIBMIK 0L, e OREE Rk (B2RBR.

FACHEORRBEL, —RICHEC LAGERL, BboBES, THE Na2) 0b 0BT
BMTHY, AETEEEIGE, MECARE SRICETERARE, 7 ARG EP bR
VA GEED, 1967).

E/2ARE (Nad) Of LHoB I, FRNTHRTALNS X9 K, LREERS I CRREKAYE
BEPA LTV B, SRR 0K 04 RS (Na3) 5 Bfzic b ZREBIKARE (HBEA, ~)
B) 25215, ik, TEN, FASMK TR, HEEE o YBARUZEILTYS,

3.3 AERILERER L UREHEKE

U] AR BB & Rl & Ll B RS T OB TR L LTREL, £85I
BELEE L L LcHigc, WEBENICE, TP F- ANEoBRICE AT 5. &
Bix, R, BIELOWAMERBIUVZHICEBOTERE & 2BASEE, ARG BERFAREK
M, BRER, ANARUERENLRY, BAMLEREHEN LS, BFEUICE—RICTERICE
BRAEEL, ERICEIFEORKEENSERE LT3,

HABYI AR OSF I PER CIRBRR A BT IR R L, BRKAE L IREOFRRLERE 2T
ZORBHLNS, ZOMRONH~ERBITELT 52, ZHENSHE~D 5T -IRE SRR L, B
FHLPIT B ETEYCh k.

(5375 AREHEL OIS~ BEFLOENTERL, TN LIRIIR-ICHE v T 4 fi
L, BAdel o kot AR ARIcEbh S, BB &REH~ MR A% km 6L

— 39 —
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THAIT B,

(EFFEBER) AHBR OILER ML) 38 X U-ER BT o1, RS TG o &R
KRET D2, BELOE) bR TIEEE L, R N — 2SS omER i tAR T %
CERES IS, EREREL L 9, AROLBME TR, ABRLAREKER bR S, —
FANEHE S O IS D 0B/ T, LRBKEECE T RIIEAEE O LI, A
BT 5 RELNBERAD B > T\ 5,

o THRALE L LT—HEN TV 2 KUBHOEEN, HARN: b BRI EleB o7 b D
EEZBND, KEL EMOELREE ORBFEREG.4) 2R (BE] 600~0m

Ui ) AR oALI <, ﬁm@ﬁvﬁ&t X oz, EEEloEmcHICERT MM EL T
T8, BELOE, StERIcAERNEE L, FEEE - g omRIzRy, THEEZE -
Tﬁﬁf%.ik:@ﬁﬁ@%%@ﬂ+ﬁMBloﬁﬁmﬁﬁﬁm,WE#%#<(2MUIH,&ﬁ
O/NE RS, 39 4km OIRTHET S, b o@iiioN L, REETHLHR, iFEE
RLTVD, RZhb OB oW TE%ET 5

3.4 PR

D ARHUISNIZ 2 5D EIIER, £ U THRIRESMROIEETH 24, & EICHEROHS
EWHET 5. h D OB HIR T O XJIRREE U AT oA B o g LT, 240
BDX5Ch2,

F AR OFHFBALE (Nald) Plo—Efed 2088, AtKoRsE omEliFmEc o, #FHH
B, tRRBORBEDOKIEDOMRET, FRREMROLOTHS, Ll ohd oBEOIRET, —i&
KRRHEECH Y EREL LG ErvRT, EUECET g Ll s,

(5A7) AR AR OTELEIZ AT 5. FEHME ¢, HEAH LR S h 5 0RE RS
(Dt) o EfricER Y, FrAMRRBR TE, LABTHOEMEEZ OIS (N-T) B ks
BRI, VB, MERX v ns) oftFEihc, BETESh AR TS, SO, AET
Wi, TAZIHEERAMEZPIET 52, ZORBRLABETH Na2) £k /A{#Ho THMT 5.
(BB LoRNEicE, RO cESCEbh T3, R LTFAE L OEFERIC

DT, —HIERE S TRT 2 2 L b—IERREBRICL 2 LD LELBND,

1) EHENIFEOZTAES 2 km OFIHOEBR L km T, HEAH LR Shs EREIEBEE
Ko & 20 L oTEILE & OBBABIETE 5, AR KRR LTHEE 51, GO TH
ICHHET 5 R OWEE, L~k TOTHODENEE TAOARZINEERE LETS, 0o
Lid, AREZEERABICR L TELER, 73y M3ERETTILOLRD I LNTES,

2) AMWRILROFETIHETE LI LT olERomELEL, RilotaRETHORHEELD
o (T—N) BrgEds, ZoffEcE, TED (T-N) @k XUEo THOMER, #liErRL, M
HLATHEOIR L, HLEE NE ER© NW ~T0BEH < &E Linafiz R LTV T, MR
DERPHLND,

3) EUEOTEICHES 5 LARIEEEREEE, TM-UABTHE Tl TofiT 5.

#5) = - EF (1970)
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P

.V‘"_":E-l." ¥ . e ; -
BE1 FHEBLWOWEUEEEOREE (FFMFREEGH | km o)

4) FEO (1967) W, AMRFHOSFFUIRS TR, SHEICET 5 HM0S ARIEEIKE & TEILE &
DREABFREZIBHL TV 3,

5)  AHUREROSRIHEAD BT~ 5 15 L CH, SUSRORBES LT s RBHORTE
BABY, Thop, FUBrERTAEINALREG. Thbik, BANERED XS EDIS,
Lo L Z OBAFE R AR E b - THET35HE, KUESRSCRE, Bk, RERESEALE
VA (FH1) »58, —EOREATE L L CARRKRIBOMRMI K & B,

4 EERECOVWTOREDCRE

ZZCE, ABRICEETIEBOBFEGRO I b, HH L LR - kO RAEICOVTORMN
THEEET B,

AHXAIRO TEE, EHFMECORL, SERGO ENICEY 35S LORBIEL L ULRREICR
TH5HE (Th, To, N~T) i, AHRE X Y EOHMROEMHEEPRIZ 2TV 5.

Fhibb, 1) —RCEESEETHS, 2 HEREXSFEETS, 3) BENEDBFEEL, 9
v v 7 AROFECHBEIKEESE, 5) 0 LALCHAE « AR ORERBLEMBSH LT
ERETHD. ChboZlh, HERORCRESCERSEERE L, O IoHEOEEIC
DT, B3 ODEBTERANR DD, Thbb, TOREREFEEBORKE: T5RE GTHE
WIEN 54, 1962), LABOEERSS &35 B BULKRESIES, 1948, 1950) BXORANE &I
) OERZERELTLRME (FBAEE, 1MIBIU0EED) Thd. IhbORMOBILL, vTh
LA b5 Z b, TP LELL ZOMEBERE~NS Z LT 5.

1) BEUEBSIUEOREMS LT 5RE
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TREIEOLARE (Ts) 04+ 5 R i3E NE oS EEL, TORMcE E£H L O
(N—T) H, (To) E#&, MELEREROMEILE (Ny) OFEEME L, (Tb) EE € DOREH:S &
BBEZXTHS,

LicRo THUBAEB~T Sy 1 T5LH5bIThs, ZORME, (N=T), (To), (Th) &7,
Ty 7 RROFHCEBREIRE L2 Z R ELTVEOICH LT, oMK ClR—RICTELEZZILEER D
LOEEIIES, FTRCEBOLORR I DD, KUEFENEAPOFEN DS, i - 4L
T, (N—T),(To) FidtiMi/zimihz 2L, EMoOWELE (Ny) ik NE £/ T NW ~105EB#HT 2
TE LIEEE T,

EELOFWER, 0HULLVEEERD Y, BB THETHLELD.

2) LAEBIVZORERELTSRE

i, #1948, 1950) A RMETH S, AHROgEIR T, TAR LB 5 EERRE
IUREELABORELEZ, ZOHREAL LTEtAE L THOBEIERAE (T.) L ofkx
REALTHRAUL TS,

B, ZOBEREiZSVT, [LRAEOTEREMEO LCESTS L5 Bbh Ty, K
HERREEOBHERSH Y, FEEBESEVIRZOSLZELvyERDS ] LORTWS, = ORE
BOBRHEE IO, MRKEFENTAFRIIALNE L OT, FEAOTFHICEER S B, Z0LfIic
HEBRBLIOERC OO BEOBH R H5 (HE LD (To) BLi&ER (p) L OBF).

W #, i B (1954) IS X A HUBASEL, AR o-LaE © H o fHEMIcE, Bilo
X OFIRE LT CRHRE TR, ABEEMEREBEH, KTRCETERESESHY, Zolfnc
B, WHLBLWIEER S Tw S]] tiE#EEh T A, HINE, ZoBEICK T AAREEOTA
DHBIZOWTEFEHL TR LT, ThEild o, REETCEWERD Y, RS &EEERA L
TYHEHIERFLTHHOI, BIHOLRLEY THSBT,

L LMD FEEOBEOME # CAG ORIEE L2 2, BHIBHRAR & OB BIEE RiES L
Licz L SicfiEsh s,

TORMBICOCTH, FREL72X Y, FREME TR, HAEOBRM BRI L2 &
HUR, HEMEO LMD (To), (N-T) J§ (EHWROTE, Bk, M WECHEREIENL755)
LERBORMEEZ Lo RSN DA, B0 (T—N) B, tAERTH Nal) oREL L%
Zbivn, LALZoMRE, HAERBREDhCHM BERHTRVYC L2, Moz sh3d Lz
5ThHsH. LIkii-T, ZORMOWTHE, HEWSHREET 28 FAMOF 7 AJE (To) 041,
W&, BB W TOEELORMB LIS ETCRRB LIz T3

1201, B2 ARARMSIEOREE, SO0 108k, F 2 AREO ) b oEEOBITH
Bich s, BRD 777 ARAMMEIE) CEEESSEEBICBRTTS] LB Tvap, EFbic
ZhE, Wifg (Tb) & (Na2) if, BIRCHIE cL v, REERE LBEEE, SHoNsE Lo
BfETh, - TORBTLEVI EBHALMC -

6) very point XFH BRIV, WHEATEATHEL, ThBEELEETHELTY 3 HELELH5 5.

W) EECRAAAH EEATL LT B,

— D) ==



1.2 €8« ABIBEBHEOBFESLUELE (SHETF)

EleF/ ANE (To) AR TIE, —RICBELREE, E, ERE» L5, HNAsEs 64t
HOLFRBENER LUZOWH LA~ L, RECHEBEE U » 7 AROFHBCHEEREEH % <
Y, BEMCBTRENASADRSZ L L, WM A0 L TRAICERT S, £ EgRER
(Ta) 13, F/ARADRIETRET 5. 26 0BEBITHRIC >V T OHEFEN LR RTbL
TR, PR ORB)IEER, FARERC i, —RICECRE 277 25 TREKT
i, TRBORER X ULRNIHEHRR SE 2 b, By, T, RAMORECBITT L
NEHESH S,

5 # H # &

AHIRIIBHRIC BT 5 MEE=ZRMHEE OFEEIC b= 525, b L AHEALHERTTY HARHIX
ORWER LB Iz OV TR~ S,

FEEHF ORI iL, BHE BE, BRIUIRE > 5h 5 50 km, NNE #oHEE b - T
BEES DM BRI (KEES) &, ZoBEMIcRALE  NNE o—BERE b, BOVSWHE
B=mai BT 2 RN CREmAD 2L TV 5,

RBEEFMH, ), BRI, BIEI0S Y -2 8 7OoEBELBEEOHTH - T, HRFlicx
BEEHOETDOH AN - 7 MBIl > T, ez o boR)#o Sy —vy 7k, EELT, O
BEHE NW SEIcEo TA-cBE & - TELSRET 3,

BRELZOBMRD S Y -7 7%, —RICHHADOR &) LEVOS0EHERL T3,

—HERARIEKE, FEREKIC T 28IRD YY) & 7 OomEEICEIE, LA OV
SMAEZROEFOWTH-T, LY ETONSHEER @E30~40 km 0¥FF L ZhicfbET 3
BROEAVCERMN D) RHETLHRAETH S,

IO IKEES L ERR L Cik, —FRTY -7, MFRROBHIOBREL v 5 X5
2, TRENBEOBRNRENZ L5, Zhbiddbl tl~5 L )5 CRgiic—EOERTH D =
L BB AR E KRR OBE LIEA TR Z I,

AFEMR L LROMMRIZ E N IR TH B, Zh LG ETOREIC, HRE—NMBRES
S bEhBERIBE SN T3,

ZOBMETRE, BIH0TY -y sy 7iabind, EA  FEHOBEKEEE S BB T 5
g, HERERE LTV 2 TLH S,

FAREEL, Z0X 5L, RCOLBENBIOS ) -2 755 NW HRIOMERICS
T BHH L OZEET HHIRIC DI > T 5,

EE NW Fag 4 - T, ERSTH-TARHE L - CamT2BNBIO S Y — v ¥ 7 0@
tE, Bk 50~40km BRT, R 20~10km BEOHEL L0b 0T, HIBEIC L0 L—REL—
BEILIRE B - TRAE L LT3, Shbikia sB, 8, BXURBRKOT
FENMB 25 Z O FORMII Lfic A bh B b0 ThH B,

ThOOHBIIBLTWAZ &1L, Y —vr 7B EL, TofFic EMoLABE Lo
BT bEFICBCBRROWEEL L > THMLTH L THSD,
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EEFEOR, 7Y =2y 7 OWEE) BROCRE RO M =5k OREE OHRICR T 2liRic o
WTELSRERLTHIEE T T TRTV 325, ZhbOOMMIEE L 2, EROB®RS, &b
HEMicEbh Tt X9 icBbh s,

ML T, NWHEORHE &2 50 5800, (SEEmE i 5 TR & 0T % & R SRR
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Geology of Nanatani and Otanigawa Districts, Niigata Prefecture
Takashi Mrrsunasnt and Michio Mrvasurra

The stratigraphic succession and their lithofacies of the Neogene and Quaternary formations in this

district are summarized in Table 1.

Table 1
Yashireda  formation sand, mud and grave!
Uonuma formation sand, mud and gravel
Haizume tormation Sandy siltstone

Greenish gray mudstone

Nishiyama  formation
Tsuchikura volcanic breccia

el e {FRELES Dacite pumice flow and tuff
Teradomari
formation Gray mudstone
Nanatani
: Dark gray hard shale
formation
Afternation of hard shale and tuff

Takayanagi tuft

Otanigawa formation
Oe layerd green tuff

{ Tsugawa formation )

Tonoiri conglomerate

The sedimentary basin with definite width originates in the collapse subsidence by faulting. Then
green tuff at the Tsugawa stage erupted and deposited thickly.
The subsiding area cuts the basement rocks in NW-SE direction, at the boundary of which the deep



W B AT o4& (3 250-1 B)

faults are supposed. Following the subsidence gone with volcanism, the area began to uplift and the
subsiding area was formed next to it at the Nanatani and Teradomari stages.

The former area is now the megaanticlinorium, The basalt and rhyolite occurred along the boundary
between the uplifting and subsiding areas.

The uplifting of megaanticlinorium was activated and such coarse sediments as sandstone were
supplied to the basin at the Shiiya stage.

The faulting was also active, and andesite and dacite volcanics erupted on the older rocks partly
unconformably.

Relatively thick sediments of Nishiyama, Haizume and Uonuma Formations develop on the north-
western extension of the above-mentioned collapse subsidence.

The block faulting occurred again at the pre-Yashiroda epoch of late Pleistocene, and Asakusa,
Sumon and Takamori volcanoes began to erupt.

In the basin the folds were formed at the epoch.
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cm fif) LAFEA OISR EIBR R AEERE (10 cm fI) L 0EEH 90 cm OWHIER 5. ORI O LA
4miE, EHERN 50 cm OFLORET SREIRGIRET, FAKKS. £FE, 6m 30 an.

L#E

FEBIE, 20~50 cm DHFERIRAOIBE LB cm > 520 cm FEOMKBRITYE & OB LHIRLE TH
%, AEERRBKEOHECHME DML AHA, HICEEAEET 2. BICSELI0K KT &
H, TOWCEBERBL LS Nz BREABPEENS. FLELE» L, FHEX, THELY, wIiE
ATz, BORBICHBLELDOTHS,

I, ZOA— FTHE, # 60mpEEREhS. Fhk Y EuoBE, AbhavaiEREo
HEFCEHET 2 LA OLEERN 350mThs, FEEO LMBHE,OHABIZESHE B
FITonTid, A & 02 ofEHific 5\ T b RIFABHIZZ V2, HAE LOBR T > T
i #dT s,

iz, AMEPICHE SNHEERBERABICOVTERTS (B3, BREAD).

Nz JBIKE &9 (Sg. 123)

o 1 m 50 cm i3, HEHEYEDIPRELEGHEIERET, F0 ki 30 cm 0 L E L SBEBERDRIEE
[Ri, 15 cm OHIDE~H 0 MEIERKE, 40 cm ORIRPKIERE, 1 m 80 om DRERARE, JEMk, JEEE
By A Y 2—F 7 358577 Vb MUBIR GO ER 5. £, #74m 30 cm,

3) WHREFRUREIGG L 1O, AWK Ol B ORI AHEC BRI B T 5.




1.3 SPMKOBEEFC>2VwT (BT =8)

N BEIRE (Sg. 57)
EED 20cm i, FTwHROB~HPDEIERET, 2oL 40 cn oWEHAOREHA D ORIR v M
2, 10 cm OREERE & v PRIEIKEOEBOMICERLS. ZRFE, £ 70 cm.

Sh EERRH (Sg. 40)

EED 2~8 cm i, FEHEMESLHEERER S 2Y, Fh kD B~ 15 om OFR, BROBEROSH
DGR PRI, 35 cm ORRBEO vV MRS & S EOMREREDER, 30 cm OEIEVRE
HmEEE L, HEEMEDLTHCELIBAGA~Y I MEOMEIER SO EL 5. ZFE, #7180 cm.
RHEBXOBFEL L UHFHRICOLWTOW S 2HDOME
ZOMK TR, BEOAESEL, FHEICOVT, ERMNCHE TSI LIETERC, ERMO

2R L TR AL S,

TEILBTAHORT Z-Sh ) BACE I~ 550m OEES kic, MZERTET LEILET CaH) OERBDHY,
ZORTEED SR H~E 200m O H S FHE OMRIC Nz BREICH s N B BKENENT 2 (54,
B Nz IR & oEH e SO, B5E0 X 5 i, FTHROMROWRE, koo Mk
IREHDOARRI IR ~VEREDI1E D, KA STLRBA EOKEN L {RFEh, 7, ET0HE
HEFOMAEroRBCRESNS, Sbic, MM, TOTAA 180mDEHLic 5 Fa EEIK
B, T oM TR HERBTE R 150m ORmEmic BN S BE4R). ROk,
CITCHEBERBSGT LI TERC, HERMTAORSLX S (EIN, Sg. 252), THUEEA
BOMRPBIREIRE, LB~ R s v MRBIKE T, ATV EYIRIZT A 1 FLCRERRE
EhB, F£i-, ETFOEMEBE»S iz Nz L OBAHEG» ) RIENTEETH 5,

Shliyu F.
m Upper member
m Lower member

Qs

4R N - AR ORER
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1.3 ¥HMROBEBFECS T (BT =3)

L ->T, BEEFHEIERE, B Thoh 35EEoR FMICGEVEERAML, TORBIC
IER EAL OSBRI 5.

2A (1962) 13, BHERCHS ¢ ShZRER 4 B>V T, EE 150mT, BEHEERE (Nz B
RE) T ShHBRREAR b bbh, BT 700mE G, BEBECERSLERADEE ZS 4,
FILWTIE, upper Dorothia sp. —Haplophragmoides sp. subzonule T %, 942m ¥ CHREHBGEIEEICR
BEITE A, Cassiduling kashiwazakiensis-Gyroidina sp. 2 subzonule CHRBMERIEL TV 5. 942~1,083
mEIRREDEERE COTLABIC /a5, FHBRR, AT TESH 1,000mTHd, LLT
w3,

LHaL, R4BHOMER, fRLAXic, HFTR Nz JBRESERO/NMRIZMAHL T T, &
DY, TOFUEOBEILMY AT TS,

Efr, BRMERICA NS Fa BKEOERDNN B, ZOBYER, 13EZ ORBEHENEEI X
5TH55.

FE bz hid, R, Bk 500mEVWFABASTHL BT kit s,

—% LRSI T, BE 1,650m{TEC, BELEHLTIEMEILEZOT, LAE ) L
HEOBOMEE I L TEL25 L, TORBHKIIFABEEEHT, # 2,000mPl Rz L, FEMHK
WA BER) kL, B0 sy — v 7 o LAk 2 WEHREE Sk 2 Hukic b 5,

F7c, Matsunaca (1963) ik, FIHR | B OBEEEOmIz Nz BIKERH bbhs & LT, Stk
FE2EILEF v - FEE-TV 308 @2H), LELLI Sk, Nz EREOTUOBERL, <O
WM Y AL T3 D¢, HIRICRIT 2BEAESHILARE L o>V TERHAGRETH S
B

UE B

FHE LB T SRR & ORIV T, AR MO LH IR A 3 & O LU i Py
ZBWTh, RFSEESALV D, MEOBRE 2885 - Lt csiroik,

Los LELIRYE A HRF T GHBR L, BITA~T MBS L o8 aHE @, #12 m o BEEKE
T RIMLCEZ, RSO Y & AR ~ R (BIIMEL X dhs) SEILL, Y
~NEE L THIEL OUT w35, 2 OKRBPERYE O LT ORUB 3 #5EIK @ RS i H OME % 13 &
LLOT, FHEOBHE—ET S, —HkERh AR I UEB~F 2 BEO=TR oI v AFHE
DEEBITK 5 mORAGEIERBHT 3, oBREO T, BDAESERBLLLh, OB
ERERETHE I LERLTV 5, 2 OERE LATRORITRE & ofioSEE R, W0mThaHh
5, BHIRBNEAE, BBLE0~60mEEZ LIS, LAB-T, ZOBFERRWIC, HHE L
REOBERRDZZ Lich 5,

Wiz, CYBAEEMEOWRECENT 5 EERICESR, 270 ey SRR T EDRER S L
RIREMER S, BMREDOTCRITDECEBL TR Y, £/, ZORKAOE LS, Wi
REORBHLEBN LY, FAFBOBME—RL T3 L%, BIHEOHE EORHELEL LT
5. DEDZ brb, ZoBRRAEBITDSCHETS,

BB 5L i, HAWEET BE GSIBHEME L, 130mOEABER K228, £
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OB OB A T OH A (8 250-1 B)

FRKEE T, 2B, F0MOT 773 e 0, HAELEFIEOER L, 077 vy PITEET
S0T, BETHEI LN TERP T,

LoL, BZLLARIHBESOBETHAD.

WiC, FHE L LARE 0BG, BT 5X 5 EARTES CRBIRILENSZ b, KT
BOKCBTHESh, BETb5.

Cab B2

TR, A OBEHAEOHE L oxtth i ks,

BRHMASE T, LABE, whwd 7y — vy 7 OEIERED LicESIcERE S, FEE, KT
W, THE, LMEcESshs.

B TR, BERATE B & A VBRI S L OE 8D b 5. THBE, RIKEHEESS IV
WREEE, L@, Rk UBREIREZZLT2HEThH D,

THSIE & R OB RADRICEERCEE (K 233EL, CoMEREL LT, SHRatts. T
BB EN RIS EEOBRENE L vy, EREBoFL, —RICEMTH S,

CO& S EAHOE S Y F5iE, ST KFESKIZE T 50 b 2 RHEAEREE O M Ak
RERCLEELTYS, $7bb, SHEMRKICE T2 FTHEIL, LHERWECREE 1) DAL
Wﬁ%ﬁﬁméwmgﬁﬁ-WEW%DEE#6Eé©KﬂLT,L%Eﬁ,%%méﬁ%kMMﬁw
HEDEREN LS. £, THREICHENIEREIEENELL, vy 7 2REETS D LX L
T, EEozhg, BERLEVELL AL

ZOXDE, BEHEFIEDWTR S L, KIES K OFARE LR, B8 o Lk L
THhEBV I ICEbLS,

FILMOBEMR O LD 1, FRo#BIE, ChENERTGEEEZ T2 Lal b ahie

W (1971, Ms) iz & 5 &, STk o MuBIRE X D #920m FRZOBEZ I LT (6 1K),
Tk W TFAIZIE, Valvulineria Sadonica Asano, Cassidulina kasiwazakiensis Huseziua & Marunasi, Epist-
ominelld cf. japonica Asaxo, Eponides cf. weddellensis EARLAND, Small Rotalids (young of Eponides, Epistomin-
ella?) Globigerina sp. %0 b L CHAREREILREEL, EAic i, Cydamming sp., Martinottiella
communis D’ORBIGNY, Spirosigmoilinella compressa MATsUNAGA, Dorothia (?) sp., Haplophragmoides spp. %
DEL L THEREILLEET S,

HIE S, AR OBRIMETIC ST 5 CRB o THE LA, #EI LA LE S5 -5
T, 19702 & 5 LaME) oFLliucigiE-—-5t s,

Mt BRI X 0 #20m TR O, 5% 5 OXAHES I & 5 THE & L8 0ZfT 0o Ms ibE &
D, 6 mBTFANCY B EHEI B 5%, BHEIMEL T, Ms BEFHEE EEE L THE L 0B L L.
TOXSIT, AHEFILRE T, HTERORCECEDLY, 2oL - MCERBRRET L%
MR OFIL BT ET Ty 5,

ks, HERMOLAEOTEH L, ThoTHVEEEROEHERT L IARMINTHEZ LD
KITED R OIFHE T EHEEL v 5.

PLEORERERET 5 &, KIMESKOFIAEIL, o THAEXMOLRE T HREEEES,
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HoE A XM (8B 2501 B)

Nay, CRBIZHIL) 12, 20 bfsHio-tAE L8 (RERE, Nay, FHEICHEL) ks
BHDEBZ LR DM,

2.2 MBE BREWw, 1920, frd)

CBECHE) HURTTHER, HEZIAE

Ge #)

BT, BEREK B &AW E LREIREIES L OB LER T, HEE, WRESREME O
ME AR,

(& i)

FEMIBIA T, FBRBEP SELBLURIARAT, BRMEE LT3, BRORT
B, ERELERVCEERA2LHS,

g

BEORTIL, FERE~REIBE &AL~ BARE L OEET, 20, ABOTHBAEHT
5. TOLRPREDBLER, TREIRBLERL RT3, 2EEHc 8K okEiicy 28
MARBEHE T2, DEREREOWD NS, £k, B6, REW, G2 S0RENDS. B
RETI0$BHEN B, 2o%T, KmEERE @A), 197464%) i1, TEREBcR GERY
5, BAORICEMNT 2KBOE 13, # 220mPlETH B,

BEOR T, FEOLBEAOLCR, BAREHESN 2km <55 IUBEHEE ©, XRERE
LEoTEBBET 5L, 2O LR CERLTRBTZ L TEs, Thicksl, LMEOBEESIN
100mT, @bk - BEOEBAGLEY, BREFBHIKA T3, £k, REHT Y HBEMREEE 1
Hoftens, TRILESEAOERBICBNL 20T, IWRBMREE L AT 5, ChibE
DR OWFR % CElixh 3,

FEOTFEIE, HAORBOMIET, BEARLAZ0T, AATHS. 22T -OROHAOE
FMAIET, GS-1 B2 EE 202mE CHEE LA, HEOBRN 50° fixnT, ES 130moitEz
MpRreZ Licie s, ZoVHREICL 5 L, BHIIDE - BEOEET, BEIKEE OMTAITHA
T3, #oT, ZOREHICE - TIMY KGR, HMEr O THAECETELOLERD
ha, SbiT, TOTHO-LYRORIENICE LRVEEIKE v LERERENEE ¢l H70mof
HRBHED D52, = Oty AOERED LA EEREORBICHEOHB LB LER L 5 -
TeBhb, FHBCETSLEXLNE, #oT, < ORHXBESICHEAE L FEBOERND 5
AR L, ko Lirh, BAMGEOHAEOLBER, Bk 70milfgLHESNS,

R ORHEREERE, ThUMB XUz hUBOBHBEELICETHLY. Tiabb, #X
HOHAMBETIX, BEEAEREPLRIMDBER CHEH, kF~DREREE? S, EHHERE~
BlL D, ABOE XL, #HAMMET 1,500md 55535, BIHAE kLT, # 300me
5, LidLEbicdb ol B—BAR CIail 0@ i 470m e PEL it D 2, FAEHRET
i, HURBIZS T k%,

#4) =R -mT (1970), BAME ¥RE@, b8, 3R

— 64 —
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. F & B

1) KFEBAKICH T 5FAEL, BHEN»E, FHEE EBBIZ225h5,

2) SR, BREBVTE, 7Y 9L BoBREREN DR, FrSHERAEERRL ¥ T,
BROEE»GRY, 22, —HicELUELEET 2%RKE ORE SRS S 5.

3) KMESKIZRT2FN L@, SHXUELABE»L, tARIRIC B T 3R ET
(1970, 1974) DL EE EFREERE, Nad) g, B TEeRMio LaE TEicH
ahs, ft-T, TOHKCBT S EABLFEEL IRABRIEH S, i, FHLWEL €0
THERRKELT, W{RAREL, BORBICHEBLIELOTHS .

4) RBUHTERNT, ZOBEICHFETEE (EAE), theRo EvTHaLmE FinE) Bamt
3,

5) ZoOHROHEZ, WHEENEBRTSL, FEE LAEEZEH T, BEMH 2,000mBlEicE
L, FHEHIRK GiHEE) mlickl, B0 7y — & 70 BRck 3 JBARESE < BT 5 ik
Thb.

6) SFHBLMAE L OBREBEETHS .

2 E X #
T M (1949)  VEIUME OMEREE. A iS4k, vol. 14, p. 96-99.
(1953) BT ORERE. BiHEHHATE, vol 18, p. 146-157.
o fit (1968) @ BFrESEEF OHMITHE, fiBEHSEE, vol. 33, p. 42-52.
ML BAE (1940)  FRRAHEOMBOR L. B HETHSEE, vol. 8, p. 363-372.
(1941) : FRAEMBILE O, ABENTRREE, vol. 9, p. 172-182.
(1941)  FHFEETE L HE AL HE RWE R FREE GRRHR). HERER.
G HEL (1909) © KBAMEMES 9 KT EHFRBAE, HERER.
ALK « SARBIT « TEIKER (1971) © FHEHERAHITEER O ik - SESH OWE OHRHERIC oV
T (FH). HEMAER AR, vol. 22, p. 53-60.
®F = (1950) © HEWEORE, FMEATHEE, vol. 15, p. 19-32.
BE B (1962) | WAMOBKRT 240, HREHTHGETE, vol 27, p. 309-346.
L RES (1950) ¢ AAMTHERS, hEHL
BH B R (1942)  HHBRFAMEMEKEHEGT LG, MBS  vol. 49, p. 356-
361.
MaTtsuNaca, T, (1963): Benthonic smaller Foraminifera from the Oil Field of Northern Japan. Sci.
Rep. Tohoku Univ., 2nd Ser. (Geol.), vol. 35, p. 90-91.
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Geology of Teradomari District, Niigata Prefecture
Michio Mivasuira and Takashi MiTsunasHI

The present authors study the stratigraphy of Teradomari distirict where the standard facies of
Teradomari Formation of middle Miocene in the Niigata Tertiary basin is situated.

The Teradomari Formation in this district is composed of mudstone and sandstone, and is divided
into upper and lower members based on the lithologic characters. They are assigned to the flysch
facies judging from their texture.

Along the eastern margin of the basin where the standard facies of Nanatani Formation is situated,
the formation is characterized by massive mudstone. The Nanatani Formation is middle Miocene in
age and is supposed to be overlain by the Teradomari Formation.

Based on the lithologic distinctive features and analyses of foraminiferal assemblages, the Nanatani
Formation in the stratigraphic standard area is correlated to the lower member of Teradomari Forma-
tion.

The Teradomari and Nanatani Formations are more than 2,000 m in thickness in this district and
their thickness decreases toward the Niigata plain,
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LIER, 10~30 cm DHIEIRNE Y, | ~0mORELEOEFT, 2~ 3mOP~EERE, 5~50
cm O HEEEREE DA MlcHte, LEE O RTFHE» O 2.2m M55z, Km BRESMET 2, £
D BT 5 mic &K 6 moRfEHET ) BUBMRE (SRS BT 5. &bizklom kit 1 mi
MRz 2 mé s mOFEIRAHNS. 20X 5 kBEHRT, SR WEL— MRy TLRBhE, Thb
B, Km BRSO ISB oS24 508, Hicoom Lo R ERHcEELL 0 TH 5.
Km §pRE L o@M8EF- 5, hb0BMERE, Ng BREFCHLEAZTHES.

BIED 5 300m L7z 8 moREME— 0 BEMRESES, Shid, MEASED Ym ERRE
tbehavhsy, Zolicid, 20miEV-ERRIBENET 3.

Fhakir & R O/ AR A, Mz Y A E 0w I BEIBTA I LB T ER

.



1.4 HBERFEL ot @ik 25« 5F « Bl - B1E)

LaL, Thonma@smE X - TS0 bh, Wl cEE LR kLo, MEod
BB b2 tibhs
TOXSR, PHRMEICH - T, MAEEIETICH - TRBESBEL, WaoblE L < s Hmn

SEE, FHEREETYRICL > ThEY FOMBBELER Ty iR~ HARIZ R %
&, BEGMORRNEL Y, BHEALER TV 32 T SRk D,

Km BIKE ()

T OEERAT, SHREEAROBEEMENIC, BRMcERT S, Chid, HEREPIICIE T .
JEEEIAAE T 15 em o, HUKTHE ORI T 10 em 5z, AL O Fsk b o 3V HF T2 om,
BHURAIET 4om LRGBLIUBFICBELZETS GB5K). &L LT, B0 v MRS
T, BEHOR em iz, R ERVEGEREEOREL. 00X RBHE, 2D IRvAMhiER
FTRLPPLLT, BLAEERLEY, ChbOFEEYE, ANE, FEEa, WREn%ly i
5 (FHER 4K, 1966). = 3mfy L, $em OFG LA MIEBRERHY, FTORBE LT
Biazo. 20X i, MIRACEERICIHER IV A GBS OB bR BEICEE, HURIET OBt
LRI Wb 2 0BREIEB Hh, oK, JEEICEMREREL VA5,

CFOZfE & oBAfR) RIc SRR L2 X HiT, FHE LHEAIE L oEEBEmIz, 3 250mD 77 vy
BhB EER). Lepro7T, ZOEROBY b)Y ORTRLALEVLITTHS, FHE AR
1%, BIEAE 10 em OPRE L em VL 10 cm OB 20K LT, BHE I 10cm OF

Isopach map

of Km tuff (cm)
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WOEHEF SR E (B 2501 %8)

WEERELZ L CRBSIT LS. BACRONMARRICE 5 L, ToEHEHABIZEVLOT
b5, LYEMEMTEOUHD I BEFEEORRE, F10cm OECEEEHRES, BEIFHEIE
VEEEETS. CofEND, Bk GS| EHoREMEE T, FSMOBEHEAT T IICRET L
B,

TR EEERD, HARELFEELOBHD 52 EY BT, TR ORI HBHE
WERREEHRDC L, FEO LB ORBIEVRELBRD L, NTEENS,

(A7) HERREIL, FREHACRETHORRER, FHELRYBLE AL T3, XL
FHER KL O FEIC 2T TR I 55, BRMOFAEE, BESHSE~LORS T
B35, PIRWH TR, SAAREROBIRICE - TH LTV 3. 2#AEHOBEIC L AT 5.

B7HL, HABOSEERETHS. oMK TR, BEXHMOMSIMSEICRELEL, 1,500miE
CHIEVHER L2 Z Latb 5. T OBIROIS B 5 BEESCH o T, MR AR <k
L. ZOLFCREPEL B, FEENEATCE LU,

MRS OHFSHHICF > TH#L 25, AKIREH ORI < (] & hiz Kl g 0T
2, # 200m (MUEFREDT, 1957), EOBEOHK b2 FAMETRH 300m, ARIREHET O Hill
IR CIER 400m 2, BHCRBICEL 5EARHRO LD, b, ZOEMOREOBBIHETEE
200mC, HRHHOBHEHOEB T, b YVESOBROLWZ E33b2 5 EIRER, 1957).

ZOROREENR, UTen~<3EB0BEELCHLTHLY, LV IiF#EdoTv3,

W (1941) 1%, PEROHRBE 24 L, THELAHESRERR, LB & Haa & 4680
e, ZUCHAHIMETREERZ, HEBTHORL ) B OEH, AHATE Y ESOLE oMok

W7 HERRE oS REIERM
Hiprm, ORBE, XITRIFTONEHE




T.4 BBREW - dRbFOWE Bk -ZHcET Bk - BE)

BERORRICHEET 5L OBRENTHS, LELTVE. 205 b, HEMIHORCHEET 5/
BRALEL, BICO~B5X 5 KEIBREODETH->T, AR T_&boTR AV 2 &
2, Wlohiciole, COHEFE, tHFOABEMECRRFC Y HoBHER OS@REIELL,
BHCRRBCHLS B RBT 5.

B 5 (1969) 1% T"IREEERA O ALK 150mic “FRIIRE" LURIh 5 EagrE T35S
2, BEEH SHFREHBRICATTICBHENE] LoRT3, COMNIDE, #8(1941)
DHORCRETAWEREEB L SN WETHD Y, LT5L, EELORMIMDAOBUNHER
KOWTORMER, ARLOL0I—FT 3,

HAEDL (1969) 1%, [ELHEOFH KT, “BIIERE" LMETh2ECREAERERRES X <
B L Th b, ik Y TR Spiresigmoilinella compressa %> Martinottiella communis %+ %26
Veks, LALid Spirosigmoilinella compressa % 2%, Uvigerina spp. 35 X U8 Miliammina echigoensis %9
WAREEBLE>TVBDT, 20 “BIIERE &b THEBLEABLILITI TS, DX
5 BRIE, HERTLRED bh, BROJIAMECA LR HAGHERERES “BILEKE" Ixk
LT3,

EERONIE S, BARICH S NIchiEomlAn bkl OFHEI ~OWHRHIICE, EERKEN
LTS, Tibb, HEELHABOBRMITICE CERESHET S, Liek->T, “BlilE
K& 13, BEDNOMBED 02T T, 2OTFHIZE VIECAHE b o—EORRECH LS
habDThs 5,

R, Hamatsuda formation (M 4, 1949, &)

UBERH]) MR TR O T LT SR 2> S % 5 3Rl

CHH) B oREBIE, 20~30 cm O L, 1~2 cm OWMIBEYE L OEEP RS, ZO—
HEOHBOTEI, %05 Zn BRENR NS,

WAOER TR, HABLECEPOSIT v rELbEoT, 25~30cm DAL 1~2 cm ORGHIEL
WELOEREEZELL, 2~4mOREL L ZAL B ENERS, ZOTHS, Lo Zn
BRAENHENS. LT, ERHoRER L, HAHEOHRARICER 5 RAESERE, K&
FEBETHDZ L Rb1 5,

INERTRE) P 5 R 12, 20~ 30 em ORIBIRYE % $om Tx v LEK10m RRIC LRV TE LIS & R A Io Bk
DHLRIBASHEABICER S (E8 ), TREIckEn 5 Zn ERED By 100~ 130miz, gk
BvERE HENS.

HERISITIIR G, 10~50 cm DIREEE L L ML, Bom OB LOERELEE L, F4i210~20
em OBIRYEEROIESARICER S, BHEOTRIC Zn ERARED BN, Xk, PHRIE
WERBRIKE S IEET 5.

EFHOWERIETCE, 10~30 cm OIRE L, $~ 10 cm HOBHIEI L LRI O LY 5725,
ARG OIEEFIGI FE60Om DR FFEERE L, O TS Zn BIKENTEET S,

ZOXH, EEBTRAESEE, MR EN 52, HARARVOI O OVWTRS &, HRE
DORE LTI, EEHICH- CHEAOBEI#E 2 AT (FoR).
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1.4 HRAWEW » R OME Bk =8 - 5T - Hil - HH)

P oL hkor— bor, BREE, RKREOTRESEEL L, T~ 5 miliRicl0
~50 cm OHERIRYE & Lens, AL, HMRIBE I DAY, BLACRERRERC. BEEFR 150
mTHD, RPEE, BARAEREI LRI o THRST bR S, TEICHE, Ya, ZnfERE, LH
i M BEIRAN R END R, 20X 5 REKEEN T UE, o R L RICORS L
L ORBIZRETH 5.

Z DR OIRMGIRAT /MRS HEICE, TREI107 L30 om ORESEHIT S a5, il
DEHOBMETIEE A EWEL, BEEELTHEMCks, BEEWH 100mT, PREHEE D b
7%, Ya, Zn, Mk R, W s S ERBAEHE Lo Tkt 5, Mk BEIKEMSEOEEK20m
3, FAGHD, RIBEEREE FORES T, IERICEEOEETH .

RS O IR T, FTRio0m SRS T, £ o Biic Zn BIRENIET S, i
£ Y BRIOKIS0mZBERE S BY, RIEREEEEUE R VvREDE T, FFHIEVHF-E D -
T3, ZOBEREDED, WRAE (1941) 12X - THFDE L AT b b OIHET 5. B
Ei3H70m & & bzl 725,

T3, BRI O PR ORI, £ OAERHEOREIC X o T, REERESICER
HLTwiy, t#E26h5,

UBHIHBAGR] TREOHERE D DEEAIE L, FEUGCBEICEDR S,

Zn BIRE (GBFR)

INEIFETILEE 0 BB D BRI, BRMICRE LT, Ele, WEEED: SHG~H ) ILERCO
BEHOR HIAET, BRRRAR B TE 5, FER, BEERRCHEET 2RIKETHE, BE
W, IEMAETHR 6 m, HEFITEE TR 6.5m, MR TR 7.5m LIRS RRBE LT
VECEIRATSH S, SRICHET 5 LRSS - T, ALE oSk b R AETHY 0.9m,
HORIRH S O EOFHETH 0.5m, SHURTE S TR 0.6m LIHICIERICHL 75, HRPES TR
0.9mT, Lk hEE< s (BLLK).

COREIRET, RECHEE LLAIEME L oTV D, F T AHERD porous BEWE £ £ (&
Fr, RAENE SRS < LD, HERIRVERIR IS D oo MBS ISR T B, BIKRICEL D
e THIZS, SRR ES. Zhid, SERICEEORD LI GHmET IRy T h i bh a5
Behd, Ik, HBRAISCHEFC@- T, ZORRKEOHEIIZE, BA0%5{ BTIEED
BEIREDENEL B+ 52 LRl o~N2EBY Th 5.

Fio, WEDSABITIC AT T, Zn BIREO EH20~30mic, EE0OmAROEKE D% < FiE
THRINED IS,

fed3, 20 Zn BEIREEHEUERAERCAGEROBRICE CBIT3 LN TES,

Ya BIRE (HiFh)

AR, W 2 BHF~1 5 Wil oP oo fgic, B ikiET 5. BEEOo T
RET BB DI TH 5, FAMUEME TR, BEKIOnORSESEEMo®ET 5. &L
0 Yy iZEER 10 cm, Yy (120 | mFANCHERE LEE 4om &, Y 3& 512F 0T 5 megopt
ICHEHELFEER 2~3 cm, Y, 1 8. 9m T e R LIAER 5~6 cm ¢, T_THES L MR LG



OB FOE B #® % (8 2550-18)

Isopach map
of Zn tuft (M) Gdmoto

%

lzumozaki

I Zn BERCE O RN
Hifrm, >RUERE

WRIEEIRE CH 5. HRTHEN ORI, WEOBERML, Wi4mofilic Zh b 0Bzl
B8y BERAE OB L FERIGEOMPENIBEROE S 0EIE T, BEALEZOEERESNT
w5 (F10).

ANARIRERI O K b R AR T, BEIRIE LA SHERL TR T moREPITEREN B, BERE
DML, TOMOMRBAOES DEIBIXIELLEFDEFRESLTVE EI0X).

Z DRERBEO—H—HIE B E 0 FRIT RS, R CBET M R o THRET L, &
D EA710~30mic Zn BREOHDZ LT, BRIFREELLS (FIX).

() REELSA, BT/ I ARRER o, MAEERYBTCL S HLT5, £
AEFCRCTL, HABEBY BT KAWL T3, BHRER W, SHEROEEICE o840
BRLND,

BI2MIE, BEBOZBERKTH D, WANVOHER T 1507201 200mRxT, ZIZhHEEO
LS BEE L, & 250m & RFEE cRAPEE L RT. 2o bRRiEHicm - Thk
RUBEEZRC, S6I/ARRERORBRIERL Y b# 221N H 5,

M (1941) 1%, SHRHHOWEREEBE HOAHERBICHIEL Ty 325, EE 6 OWEORERE,
HROEROBIEAHTIC &, Zn BRASS Gy BIER E2WOREBHSBADMN L T 5 2 L A3H
N Y

L8, Nishiyama formation (AT, 1926, i)

(B = Bk oe LT 75 L ERpE 05 o B2

GEH) BBmHL KRG L Medk R e L, BEERFEERTCHES, BEBICEL > TVy5,
Fafgym i Eiowbw s 2 < HEPCHR NS g h s, ABMLICE, RIERICEER 2 m» b
6m, GFHOES 100mfxoRER Y BBHEY (BRIES P IRFEL TV, B3, HAEBE



1.4 SRATEL - hhmh%omB (BA 258 5T« ¥ili« BHE)

BN REBOSEEREK
Kfirm, OZMEL o @uafE

Fe LTHOBOERE#E S, BRITEK 5 om (I CHBR/N S, LH~BELEELRT. o
L, FEE O HBIRRTH O BAT ¢ IIM70m OB S ESE G I BET 3.

RN T, HEOWSEEERIM50m D v (35 8 ), €D RizHRIREHK 400mABER 5.
KEOWAELERL, 2 ~5mOfll~FRpELE 10ecm~2m ORBLOERE,» LS, ZOBE
iz, BEENELEENS, 20 LER ZMREEOBHI EoBIiciE, ¥méic 1~10cm
DHRRPE P ENRD, £ LE LT AEMRERENREN S, LR B 100m DIk 2 EER
Hit, BER6mT, o) MRS LRRORS L NERT oHEE Lo T3,

KR o KRB~ 20— P T, FBRRKEETHRROBEREL LTV T BEN 2000 Tdh
%, EEIC T mOBRRDENEET S, ZhWHEBTHEOROEEOWEIIHLENELOTHD,
PEOBREL, B om OHEEREEZ OAITACHl, BILBOBRHICIE, =0 LEosRIEERD
BETIZ BB LNITR o,

INRRERORRIT S 5P TOELBL, 8 220mDFEE L ->Tv5, ZZ TR, RKEE
OHRBEELEL LTV 5, $~380 cm DEEIRA ZEHCHD, FITPEizg v, RINEORETREC
BT 5.

BIEEFHIROWE L, 120mROBRIBEZEL L, Fcem 75 40 cn O HERREET OALA
e, ZOLBMEICE, RBHKELFAEMESORIESH DR, Thid, Rtohkr— b
FHoRBHE- Y BERRE O THICEET 5 EKECHan 5,

UBArRBERR) INEIRATAEE ) 5365 €, REORMEEN, THOREBEBAKELS. HEW
BIRHED BRI/ MARE RS CHIE o1, BB b8BT 5. ELoRINGIIA#iBT 5.

(45 2RV, TE L R A & R~ o) 5 FIAHE LRI EAHERICEL LTAHRLT



HOEREFRHE (52501 %)

120Yoita

Shiiya

3R FLEOFEERE  MIm, OREH

qkm
X BHLHC OMELE LRT

w3,

F3E, HLUBOEEERN LS. RBRELHAOERICREABERE b 400mizET 3,
ZOHIRY BT, RECREEZETAEANED 6D, TIIREF R -, BEEER
iz, RECREHEL 25, Z0pAEEROLESFOBRERTRE by, BFIE 120m
Lind, ki, TREHFCR-THD L, MHCKBCESYET 5,

¥, TOFRBEOHIRD CHBTRICAD L, ARCEETRT - LG TYS (B2H).
Thbb, FREEROSEMEOTHT SMICESABETsZ tiibns.

KM, Haizume formation [AH—j&, 1927, ®4)

(B = HRRPE LR R T

U)o RS, REREEZEL L, BEIE L JEASHERR OF ILBRARES AR
PEEICSTRMDE LS (S, KM M3 TOoERMEcZ oOfMERE - LATES
(EE14).

INRBRER ORI b7z 5 HXETORNE L, WHESEELT 5. T, HMAI0mOAEICH 3
mOFFH- 0 BEHEY (FRIRE) ZM30mofEicH 8 m L 3 mORFHE- D RBMRE (F
Ko b)) &b CoOBMREORECIEERDS.

(2] FEILEED & KE~n T AP OTRe, NRREHORBCAHML T3, FAOHEWL
BLR3BEECERS,

f1;88, Uonuma formation

RNE ORBE IR 7V LRIREAMRIAEY S Eic, FESICHROTRRPEL S, -0, H20m L



T.4 STBREL - driioE BA-SHH-EF-®ill- W)

p ]

BE )L

B (a UK bitaH)

ATK BEH

F

160"

EIR KGO E R



OB W OE R E (8 250-1 B)

fiicer 7@z BT 5BEMN 1 SmOBERESREND, = ORKEE, RFEBLEHO/NERED EHO
Pk KRB SN DL 0O TH D, NEEETER TS 5 BHEEBERUBERES oRAn 0BT,
RING OAREMPRED FIZWBOER > Ty 50MREN5. £, FROBSR), TOELFD
EWHBEOBOBRCHBETED, bk, IARERORRTIIABBRIKNEICESICEL-T
V5.

ZOWBFO IR, B, B, MLoEE»Lns. BEEH0MTHS,

Pk gIKE (ETiEH, 1970, 1972)

B Lo/ EB o e gt 2 ERE T, SR o/ NEME D - AR I £ TEsh T
VwE (ETFH, 1970).

T ORI, RECEVFAHENE T cm OREIRKEE L b, THA Y /Ao
MR - THEBST R0 ThsH, Thi ) MEoBIR—RICREET, BELHRY
T3,

REE Yasuda formation

PEO#BE RSO - TRET S, —RICHA OB LEEC, #4 k- TiE, FHE2AR
KRAELTHREL, LEEVERYE- Ty 5. UEHE» RS oBic 3T 5.

IO DEHRTAE L OBFREN L, FBER S v—7 (1967) oRHEBRsh g LE2 6
N5, fekGmEE, RNBITsn TREMETH S, FE 61, EROBMMEGR2L, Thik
WRAER 7 — 7 O R LRk, BRBR s ah s~ LEL 5

4. M H B &

T OHIRICIE, FEAMEEL LT, WIS o THRIOERL, BIESANTEEL, BT A HE
IHRAERL REEAL PR AARERS D UBMESNIEL T B GBI, PR,
WE»OAEERY Lo ERIEEORMIC b, BRI THF CET 5. B 40° B
LoEfE LS, WEITERAHT T 20° BT oRER R, HRBOER T 30 km 2L Eic & &

AR, JoMBERETH OS5, FIEHIRTIHEA T £ CHllc o T2 F— 2RO
T, TRLOKRESE, RIS TAbRAEY, EEBOREIE, BK60°~70° O ki AR &
R, ZOBEREE, FHTIOC LT OB ) RICEIBT S, ERORE L, 30°LITF 0%
HEIch 5, BEME» BB RMATCHIT T, ZoBHOMEAES. = OMic 10° Btk O RO
FRE P TE B,

HaYEFNL, BEEME» DFRMEE TOUAER T, OJHIEEMIL, WEMHEE CEROME
EboTwd, ZoWsht, FEEOFEERS S ENE <, Zo#g e 600 LLEOHERE L o8
IR, BB, BEREEEE LT,

ZoERCBELEL T, ToRFCEREEASME TS, coFhE, dLaBAhEs 6, FEEE
BHEFITETORS., ZOWRNE, il Ll omsE &L 3WTET, R CRBERELTL, &
O REIEZ R HS OEAFHOEICES 5. §TE, WER60° BLLoaERz L b,
HMOR - ol RHESE °h 5.



1.4 SERPEW -« drdepifirol8 AR =8 8TF « B BH)

151 PEIL - HBRET & F o EIHBR DA W ARG 100m Rk

ARERAS SN, TRE LEANIEE AT T, BioERIERICL T, SEM TR 70° LA
b, —ETESEEL TS, Lavh 2 OAEAEN b EARE~ O T ZABT, 107 LUT ORREEES
b 60° PALOABEMEA~ITNLL Y AHEERETS, TOX5 HEMEOBIC, LIELEE I
JEafEEshTy5 (EH, 1962).

INARIRER 8 T D R HE O A — b T, BPIOBRICAKRBR LHICAIET 5 Pk B A
Hehb, ZORNEE 5 UTFOBERT, EHCHC T3, 20BN ERHTEOADHIICA
BRD2, ZOHSE, 80° MOABMTEIIEV TS, L, MAORED Pk EERED LoM



HWOE WM& W e (8 250-1 )

BEOBEEL, MBEHEROZOBIORBEL MREE LY. L= T, HHROBEROBERO
MEizErbs L LTh, TOEEFELDTRSVLOEEZLLS.

LiL, BHIROBRCIIREESBEETT, WECZORINRBRL T2 LBL6RD,
ERABRICE L TOL B VEEERTR, ThTh 70° Migoffiicds. Licnt-T, ®
AT < b ATEICERIEEE b - T3, REM D - OSBRI 5 20° DT ORBRIN~, IR
KB BIBL, Whiiok ) THEEET5, BEATEN b =MEMTE T, & ORERE
2km DIFE b b, iU 80° M OABME L OMSICAIBEL T, THEHICE- k. T
bLOWS L, Fhdiokk 5 kit Lo T3, ZoWME, BEEHL IFhTys. TS
PSRl -7 X 5 7R b - TEHSMUICBIBRT 525, CORFBICY I VEEYEDY,
BN 2B ERREET 5,

SHTRFE» DB T, D BVEA « [ e < S YEL TS,

5. ihEHEEREDIBE

FHPLET OB oW, ook T 0S8 T, JREESoRLEICR S DT,
PRtz b s liMgic > TR a Z bict 5.

R, B SCFRERNCE - THUEZSE k5 ERAEE ks (BI6). LA -T,
ZORHICE, ZhbOEREHRIICEER R L2 b5, AKRERICR T, Ehick
DRIIZF > THLHBREL 5. HAHOHMBOBERIE, ThllkofEoRkicl t#HL
. ZoMB oMY, WKk BHEENL EET SR, TR, Z0X ) RENNFEE
BOBKICRET 56 0TH5 5. 1, = ORMOHEREMIL, REHRIC OV TAHT b PRI
WTHTH, BHESREICHL 23HA2RD N5, FILb (1971) OHfZENL, Zhbil, K
PLEWINTELLDOTHBZ LN, HLIhiLEhTVS,

KOS « Bz, Bl - FHEH L RREMICRS SR8 2, BbIERE L. REHR
DEH T, BEEFOMEERSAR LR L L2, SEMRE (FI6R) »oisth s ThH 5
5. oD LREEFICN - TH s, RIILARBROEAThH -T2 tE2BLS.

ROHOMHNC %, PREEREHERR T h oS, OHIRIBERE LEIE < & i AE#I
X, SIUHRRL Lok, ZoBHE R, ARERITEESEIRRL TV &b - 2, h
&, AFSOHMEOES L, HRARMOESASE VEESEEVZ bbb b,

ZOXI, EILMECOBRBKR»ORS L, HABHERYILIE, EILE, RIS L HR 0RO
BEVLELEFEBH LT ok Edbds, 2ok )i, LBk - TEbhTLE->T
W, FREBOBEELOESEME cE v Xy kfific o T Rbh5LE2 b3, i, B
BRI EIHIRIC B0 2 BSRE, bEXL D L, TORF~OBIIL, XY RELHESRV LK
HOWEH~ORKBEBOBENCE L C/hE L, B, RNBOBEA LISV LEZBNRS,

165, PHILMEMIROENMETH S, = ORI SHEAHICIE, BHEH? DHERI P IT THIE
PEIHB LS L, AlFRoRHEAICA - TRESEME T 5 2 L atba s, ELElicE, Bl
#A @ORBOEH) oML LRSI A E S, FMoMErE CHRLZZ LB H A2 & h



[.4 BBBRFEL PRmoE (B4« =8« 5T « 40« M)
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FETIRAIIRRE 100m, Ny ikmilifg,

Hz i

) 1 2km IR AL IMEYE (b A
DAY BRI 2R T
ST VL AL & BB % HERT

i & e BT I

R, BRI, R AR
oo WERSHE) & HERGE DY, SRFD I
ghoFEERY. BT ThbOEE)
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BB R OE R O#EH (8 250-1 5)

5, LobZoRfNTHR, BEARBEN—ELTy5, Zhicdlc, REENLOMER, o
HORFICOBBHLT B, £ IRREETEAMBE 2 LCHEBRSNT 5. ZoEROBEL#
WL LRI L, Z0X 5 5 LVHEERPIONi L i,

IOk IEsEn G, PEHA S LT, MG REED ST L 2 Ebr s, B
#h, ok nEHOBET s YO LRI RUBEHRENLEZONE. ZOHROHERICIE
ETHREEL, KFCECERE L oBRERCH S, ThooploBREEs T2, E17H
R Lk,

ik, BIEERSNRIRES L, ~BoMBEFl T, BT ey s o bRk TBREM LB
T3, <bLLE #kizs 1971) 2B3EshLV,

ARBERROSHEREIMICERER SNk, EL, ZoMRoBlEBIE b REY
T3 L, ~SKEEROEHLRALRS (NEEY, 1974).

B: ZE & ]

AHIRIC 1T, HriBE=RHEHA MO i S e A ToBoERARE S L T v
5. BhbiE, HARE, WAE, EE, ELErhcRIVETH 5.

FHEE, HRKEOTRE LRV LIRS L OEB R X LT 5B CH 5. SFHIEHTEHR
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Geology of Nishiyama Oil Field and Surrounding Areas

Yasumoto Suzuki, Takashi Mrrsunasui, Michio M1vAsHITA,
Kunio Kacevama and Tadao SHiMADA

Much attention has been paid to the geology of Nishiyama oil field and surrounding areas for a
long time, as there are situated many stratigraphic standards in Niigata Tertiary basin. They are
called Teradomari, Shiiya, Hamatsuda, Nishiyama and Haizume Formations from middle Miocene
to Pliocene in age. In this paper, their lithologies are described in detail, and their correlations and
distributions are discussed.

The Teradomari Formation deposited in middle Miocene is characterized by gray mudstone interca-
lated with thin and fine sandstone, and is distributed in the core of anticlines along the coast of Japan
Sea. They might be deposited under anaerobic condition, as sandstone and mudstone layers are
not disturbed by trace fossils.

The Shiiya Formation deposited in upper Miocene age consists of the alternation of sandstone and
mudstone. Several thick tuffites are intercalated in the lower half of the formation. Submarine slidings
are also recorded, which are divided into two types, namely, superficial submarine sliding type and
thick bedded sliding one. The isopach map of this stage is illustrated in Fig. 7.

The Hamatsuda Formation overlying conformably the Shiiya Formation is deposited in lower
Pliocene. It is characterized by mudstone intercalating thin sandstone and many thick tuffites are
found in the middle part of the formation, The isopach map of this stage is shown in Fig. 12.

The Nishiyama Formation deposited in middle Pliocene age consists mainly of massive mudstone
intercalated by many thin tuffites. There develop thick sandstone member and superficial submarine
slidings at the base of the formation in the northwest part of this district. They become thin very
rapidly toward south or east, The isopach map of this formation is shown in Fig. 13.

The Haizume Formation which is upper Pliocne in age consists of sandy mudstone, calcareous fine
sandstone called Natsukawa-ishi and muddy sandstone. Natsukawa-ishi is the most characteristic
facies in this district and cannot be found in other districts where monotonous sandy mudstone is the

main constituent, The upper part of the formation consists of massive fine sandstone called often
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Wanazu Formation.
The Uonuma Formation of Pleistocene age is divided into Oguni and Tsukayama Formations in
descending order. Only the former formation is developed in the district overlying disconformably

the Haizume Formation.
Several anticlines and synclines run in NNE-SSW direction and the formers are productive of

petroleum and natural gas.
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The Geology of Uonuma District, Niigata Prefecture

Takashi Mrtsunasar, Michio MivasuiTa, Yasumoto Suzuki, Tadao SHIMADA
and Kunio KAGEYAMA

The Uonuma Formation is the last one of Niigata sedimentary basin which is famous for much
production of petroleum and natural gas,

It deposited under lacustrine and shallow sea in Pleistocene age. It is very thick and is characterized
by such coarse sediments as conglomerate and sand, and varies in facies from place to place, so one
cannot have succeeded in regional classification and correlation.

The present authors succeeded in its division and regional correlation. Tuffite, mudstone and lignite
beds are very important in regional correlation as they are relatively more stable in facies compared
with such coarse sediments as conglomerate and sand.

The Uonuma Formation is divided into the Tsukayama and Oguni Formations in ascending order,
and each formation is subdivided into three members as you will see in Figs. 1 and 2,

The Tsukayama Formation is about 1,500 m in thickness at the Tokamachi district and decreases
toward surrounding areas.

The Oguni Formation seems to be more than 1,000 m in thickness to the south of Niigata city. It
might be the reflection of such crustal movement that the centers of sedimentation at Uonuma stage
change intermittently from SSW to NNE across the fold axes obliquely.

Though the folding movements were in progress during Uonuma age, anticlines and synclines were
formed at the pre-Yashiroda stage.

=}l=






551.782(521.41) : 552 : 551. 24

oO. #H ® #H A

0.1 RUEFORERFEMERE

REBR* - =30 F* - IRt
BIRERY - SRR

E B

RIERE30 km LRIz & 0V A FHBHEMARO T CORL KB LEHch s, ZoBModRic
AR AIE S 5. ik, ERE, L THESEREOMHETHDA, EELE, ELLTIO
FHEDER « BEic >V TR L.

LR, ERASERE RS o LT, R EMNNE <, AEAEoREBERT. o
FHUEOBRGEHENBH L, 0 LR IEEEE R LT 2R, 1L LTRARER»LADH
W, WEREE?SALIKNE, WE - BEE» o 2o RBRENERD,

TR I AR S O AR, LI » BEOEE» L MR, BHEANELY. K
BT, BEREEICR - TEL, PoERMICONT S, BRAME ORI, ZOMSEbR
&V, MABORE, HRC [,400m, TEEA LIEET 250~ 500m & ERIEMEcH L <K
bt 5. kfowmEug, KnE, AREcow Ty, RRofArREsohsd, chbo®ERL, K
WM OSBRI S, LRI L KERBESTD

WIS, LHEEROEEIWEIC Lo TRy 2L TV, 20T ey s R ERLIZETS
TEFMCE > TUEOBERLOKR, KIEEORCHEHEL LHE—WicHicE s, B O/

A RAESICE T 3EMic Ly, BEOMEREHRIh b0 LB 6h 5, BRI O ELRIT
FIEHILIE 1,500~ 2,000m|ZET 5,

1. ¥ A &, &

PRSP R, BT ORI E o RILIE o b 2 TR NNE-SSW Gl - T
%, ZoEFE30km PR X BT, FHBHRARICRE VT, BLRELHBRZBETS LT
5. ZOLicETSHELMEE G, BEROEBRGELE <, T OREINEY 1507k SAREIED
KETH S,

TOX Yz Lk, FESMEEOHWEL OV T, T SEEMNERTLL TS, 190261
3, HERERT SHWEMAR O 1 5L LTHIEHRATHT S A, chick- T, RUEHEHE

% Bk B

== li8=



OE R ER B E (25015

BT 2 M X UHUR RS R IE ] b Dl Sk,

KAT (1930) 1%, HHBME RIS LT, TUMEIEo - TR T3, shicl, HROEEA
CLDBRICHLC, MiAEf LcBRARdsh, BFOEESEATHYS. & bt KA (1937)
& FNHE OB RS R RIS L

19304RRIED &, HUREHEGE, & < cAMMEORMOMBE #RSh s Xy ol KF (1930)
3, FRMEMAHNOTEY, HEHCE > THEREALLO, X £LT, KUHERRIERRR
THEPELPTHBITRE b, ZOBROASTZHML, BoROBLHBIZ: > TEERE L
LOLER U, FEfROBRE, AN (1937) 13fF-oTv 3

FfRsi— (1938) 13, FUMEOBMOHEEEE, OoBRICES-TERLE, Zhid, KR
(1930) & FRICEREAICES AR ¢, JUESHIER S hi F— 2 X DL L EiEs <, BS
EVEHzE D mihdEEic L v, —moM LRiE 2 L CERIFNEBCED LD, LBk,

BoRAEAE D 5 1950FRICH1IT T, FWBIOF T, FBROFH TEROMENIToIE. Fil
HEIZ2VTh, FAMERE, HILERELEMTbhis, BEIIRLAVRARCHSD, LKL
b (1962) REH (1962) i, N OOMEO—HBEBAEN TS, &, hbitikzoriic
oM HHRBPERCIIAShTOT, kD E VAL TR o EFEROBFENHL I E
hTVofZ ERbh 5, )

7835, BOUMHEICHE L CRERIC ST A, @ (1950) &, FEmmEomEriiEL
TR ¢ Z OB ORI, KEEAIC X > TEMLELREL bRy, DTS, KL,
ZOREMRBIIEREh Ty,

eaA - 5 (1966) 1%, FLMHOBRE, WREECEREZIT, AR, WU ICRET
LWEOHRERHER T2, ZOPT, DABBEEOEROLARME S, W OBIHRE %
DR AR AT - 72,

AR THIUERSIOME D 5 5, & IcEHOmEHEET 20— T, BF - BEradL,
[FEF ORIEERS X T OB >V TBE T3,

ZOMEETTOBICH D, FRAEHERHEAED, HHE—HER - FIR LR « BER
i - WATEABEIR - N REEdRE L UFEBE0RER I, ERNBSIUEARECRVT, £
ROBMZBERT, chibohs B B#HoREHT3,

2. B FF
o LB, ZoRUEHOBEIFEREEHO—ooMBTLH 5. 22T, BEEHORVE
FEF—FRriRL — P LU, MiE—EA—RIL—EEEIEDS v —  2BAT, MELT- $§1
). ZofBETHERTICE > THERERMECEAERRIENEAL, FHEROMET 25 HiE
Thb, LIAMMEEDGHEE) EMOBIRIEE L 54 — b T, FARBEK L T 53R OELMN
b, MEOMELFECHS, T2 CUTIOL— FE2EEICL T, RHEOEM < BF - BEEL
FRRBCLizT B,

—114—



I.1 MEHoBFLBERE (BHE-Z5 Bl - FT « 8HK)

#IE RUEREV—b - < S OMER

Fiakg

BUKIRIE S % 600m ORENAKOHA T, FLNHOTFESLEH LS E2). ZIicik, FHE
Rt BaRERE R LIRIBROIBSEEL L, BH TR Lvbhafi iR oERERER,
BOCEREDASREHERSN T4, Z OMEOFNFIERTREIC 80° offiftzRL, BEHITbL
FTRRYEL#EE b - T 5, 20 MICRREGOEKRREDS « ARZIERIRARE - RIS
BEIR A B 5,

FNFRALGT~F 2 Ric A 505 X 512 NNE 0—#ER T, REIOEOR EROSUTES £ o406
L, SUEfl L LeREGUERIC X > TRA SIS,

HROEMEIL S ORBOR LW T, Wil Lre GRLIAEERARE « KUK ARE « BIRED
BOTHIC, Mle “TEE” bRbFABIDMTH - LB TES,

= OWAHFILVEFROBREIIC b D, oA EWEES L, RUEA LS | kn OFERET
BHET AHAIZ Lble 5. Z OFEICRFHBOTIC I, FREAERO-LARE Lt a8
ST 5.

HEE

WA OBIREL D 600m THN L, REIOEOR LR L OEHAL Y 500m iz 72 5 14
I, HEARRCRHE &R A HRLICHER A8 « [UCSEIRG R L L, BREDE - BEERERD
HWRERDAMAT 2 (B 5K). RTHiE, —BRKAGOEKREDENLRD, PHRIc3RDE « BEEEH

= ili5—



(% 250-1 %)

B # &

HH

T

— 16—



D.1 HLERoRFLWERE (BH S8« Bl BT - 8K)

wiah [ro] wws P,
i v DR ISR AR 1T, EERE sk
RIVE WYL - RADE WiE—EAKYE @3F) LR TRLEEESNS,
- = ORSETHARB OB OTALES 0A&BH T OB,
el VAR e e EANm I 5 E ST L, B ORET, KB
3 2] 1= =R ZFHY4 3 = ,400
m ER RS o ED3EE LR L EVCHRICHEY LT3 (BE]
4 m) (% 7 ).
e s FR A — b b BAEE~ O - RS 5
b, RES—ALEA— b (B4R TRk, BEE 400m
(FRERDEHE 200m « BA7KRREER 200m) (278D, &b
] BE . RLEE iz Z oAk T OR LR 2 km T KRRERR 200m,
RSB JEHHIREES | km CkHEE 160m, X 5 I HERE
N % 1 km TAEEEERIZT0M 75y, JERKFEEBOREY
———— BERWESL LUEL FHRE TS,
OO =Sl is ot C OHIRONSIEE, HERHE 30~70°, & 7 1% NNE-
Lo asumenss SSW oMAlEEETT. TEOMOR LR, BEARMER
. 5 OB TEAE /NS kiR LR KRR
5.5 BuERRLER I AR A L,
%%E
Cheo e, ELEoEEShs REDTREIzE
A A . rerert) i
AA Al BUBERRLESE VIR AR A B o HI R A i e 5,
— s RENOR G, SFRB O BN
#ﬁﬁgggg%éﬁﬁ FEROPEEILF ORI OR T, FMHE (T
LB S - BEOEE 2 ~T, REEOAREIE
e F BT KRS B (35 6 ). IS (3 — TR
— OB R R UBERD B,
TRl = DI T ORER A, W JOR L — Mz
N % — BavhEL, —WicMERE<Esh, BEL 22# v
(250~500m)
Fol HUEREEL ST oHUE R RO 5 AN 5 KB ORES, WE—

X OV i
FPEARE TRLE L, £ARoRNELKRTHY, L

CELLBEEZRL, ARRLRE S, —oZ LEIREORERIH L TL 25,

B - RITUB

FEEBET 2O LI — M, WEPOEARCESL-FTHEEE3R). T, RAE
e MHRIRAREE R L L, MORKARE - BEIRERY - E e el i@ o3 2.

ABO TR, RERSELHCEIRAELS RREDEL ORMTh D, WhE THORIK AR
J& L OWBSHEEE T (B 7R, BEEH 00mThs, LEEIE, SRREeHEiolest e
L, WROEEIRERYE & 4kTe, BEIIH 400mTh 5,

bl



(8 250-1 )

W "R TR R

(ERE= - 49 [RAHEM A — 5 Ee%







KA EF#E (B 250-18)

Z OB I SR O R T M &, IRERDAL L LA HMENSTT 5. REMITIEH
| mOBENHKEND, Zhd b EMORE  BE»LAEIHEE, 22 CrRRNEET2 (Bl
JBERNEE & /- 28R 1,500m),

ABOTR, +icbbKIUEESE O LR 5BEIC LTI70~180m EAZOIEEHIC, [EEH 50 cm
ORI X L EIRBERDBER AR EN S, £ o IORETICE, HENLASEEAEME
ZRICE OPRRERICE S EN 3, BREOKEY, 2 oFTB0EMRE X T b OBFEEND, B
FRWEILNES X O o SAREIRIC AT 5 Zn BRI, BER MKERSCHEshs oL
P LNk o, P THRB TN KFEEIIEMOMABCRILE) ShbtoLEXD.

HREICRTI, KRB0 LANcE R 5T, PRSHE L PO L LT, SIFNE-SW HFROE
HTamT5,

ERORNEE, 131E NNE-SSW 0o—fE[C, ESICE- BRI % b HE—hlisr iy —miEy
LT 5, RSHBHGIST 3ABHLFHE—HAV— RT3 BORLES 7T HICRLE

RABE

AR, R HTEROMEERETES - AL « BRAERMTIZ A6 L, RITVE O LA NI E R 5.
TEITHBRIRD A, EEBIVEE - i BYloEB RSB, Zhbi, fuERELy LNEBICHE S
haZ epHIbMiE o7z, ERIZARBOBEMEL  MEHRIAAT 5 Ak BEIRE (FiEE)
Sz BIKE (BB L) < PhERE (NEE) ooHR, Mshizzkickd, AkBEPCEL Sz
BERERAF TS, PkEREITIRE LS L oBRMRICABIS, RiRICE T S0 BT
i, BRAEME?) FHORTHLNS,

—HREEH T, PEEEF OIEB XU oRMIC L AT 5.

BALRE

FILEHES ORI E, BRGNP, B 20~30° 095\ MiililirRET 5. Zoff
T MY, TIHOMBREL 2O T ARAICENLS 3 ~4mOET 1L L, EBICRE
THERERBEAIEETH S, BETIFELALKETHS, FBLERBOREE L 0RO
THEAENR > T 52, RKEBL Y LH LV EEC 3TN D 5.

3. H H OB &

FIEH: NNE-SSW S0 & 5, itz RAT 0B el e~ T, JIRITORERIcES,
30km B L REALEFBECHE, ZoFHE, BIRAOGND X IiC, EHMEIEEBEILRY
LT 2 3B 2 R ol L, HRSEV- b 3 EARoOMER R

REROIE G Iz, HUrESHEE OREE SO R E LRSS LRS- T, #10 km O
POEET B, AEFOMI0 km SR OHISIT, HAREECS Y — v 7 7 b RsTEV RN (KEY
) EWHRL TV S, AL REOBERICI S ENHIRE, 25l LTy v agiEERL,
EOFICH OB (2~4km) TR 2, 3FHELTVS, —FH Z OBEROTMOLEREL, MoK

1) OO TRFICERER R E OBRIZE s e b 0T {, HHERT» L0k TH S,
%) REEO 2 SORON, HOROMAER Pk EKEE X TRORERS LIS,

=B =



I

1

B Ao B L RS (B - S8 il BT - 80K)

=HZlF=

- BRI

=

(

s HIE

#

B oo

5K



(& 250-1 &)

R M E R WS

w000t BF 0 jf
T ¢

(BB - 599) B — Mo Lz F9

ugor a1 2

w/ .\ % o apymy TN
RE-22 = sepvus S
BE¥? 40 E & X

SaBA-2YE e g/

g W

= 22—




I.1 S SoRFLmERE (BB =R -l 5T - 8K)

RLEHmEE
—E K-+
F & E B o R

% =
ad
F| =
e
e
=
&
7 ==
650 =
800 £
550 j
Lu 500 |- 7 g
e il

450

i 1

=
=

oy =533

EL‘
ﬂ{E

B4 hﬁ*’—iﬁ*ll/— b ()3 X Ul — b
HREEIRE '

~ fH T E) 5
EERLF

—128 —

(BETEORKHK

sl

S (-]
H 2 o
H RR A s
kil Bags
X

o] ks EaeE
BYiEE~
JeBars

EE e TELR

2 RE~g%
] &
FEgag &

Lo

B/ SURHREORAH A — MUEARM




HWOR @ o= BT W& (8 250-1 F)

B

u
NiHz

Si

Higashiyama B MLTEHE RN 5 HER S
A T UShER R, B
2 MR, R AR
WoHEBTENE, T3
OB Y. STILHERE,
Ni 3 #Lfg, Hz RN
B, URfiERERT.
(aAiED 19712k 3)

ERzmsAeERT 528, EMGESCEOE  /MNIBLEEHARED RS, BUFERHL, Zhbf
WO LM, HENICE-> T35,

4, BEOERBEIBEIIONT

ZITRT TR E - BEICETAERE L0, TOWRBRELERICVTRTAZ LIC
5.

RIERORE LHROHERR - HIL—KIVE - ABEORELLE, BRFEOE ch~3, Zhb
EE L —ERE T L B S HERERICE L Db ORB IR TH S,

HEABOKILUBESE L, HIEROBERET b baERIcH - T, ELEENICImT 5,

RIEH @EREHEEDT) 11, HHoLM L LTesvae#EL, BFonoEWERst
BT 2. ERbHERIICE, &ML LT, NW-SE FloRaRlEolsrs s, Hdsh,
I ABEOWEE LTI, ERICEs T3,

FUEROTEREE, BB - 4R) KHbh3X dic, KESOHEIELL,
PRERFAE T 60° STV B R 4. 20T, = OMKICIIFAE (70~80°) OTETEL OIHTEH
5,

—HRUEHBEHORBEMAHRIC L, BAEORE S MEBAREL T3,

T8 FRHIT OV TIEME - HH L LRBMAS L, FOBMBERIC oV TIRX KB v
B, BREBERIICHZ0, RMEBLLLEVE L AV-X5iBbhs, BONHBREEHIC
ARz, — OBROTRES /b bABRIE TR, KIUFEEES < 3 CHEESOPDAREE
BB REL, ©ORBBHRE—EMeL — 1T 1,200~ 1,400micE L, —FHOBRI0Y 5
T LRI TR, B 250~ 500m & MRICKS CHIICE. =0 b b S EEHECHA
BOBENSEICET 5 2 Lyl 5

— |24



I.1 BLEHOBHFLAERE (B =5 R0 ET - 8K)

20 e B AL - KMUBSARBOAEIC VT h, HARRETREVIZELTY, RROM
BIAFED s,

HIROTHOMIL, REXLNIBETHSHN, = OWHOILHOHRE AR OR LN ET
25, BEIICE AR Z hE SALBREAKEICES . Z RO RRRE] (ALEE) #
RS hIe b0 Th 5, = OMOEBILHEATLIMS] &y ARES R LR o, EERE
ARBEBIC L -7 bDTHD S,

HERRICHIE &1 5 KRS OB « ABEOEL - BROUED» &, HHOBRABEFBICAELK
HEWElz - ToXENEE SRS, HAKOEH - BENZ Ly R, =0k 5 kiR oGE
Blick->THtilah, R, MoERML, KREOKEIC DL D EELE.

MR R iR £ 7 BB R — 1 T {, BFREFIOERE L2L0EEXS. Bz
HRUEAER CRESMHIcHESAR (, BhLibhclE2Me, HREHo RIS T,
EROZEMMEWEEH cIERAEANE s h TP WEEORESOhDL L L, F420MHE - ILH
KHEZERRLTO BT, BERRBEL TS bDLELLNS,

ERMRITIY 5 JGEDBIZ 2V T IR oM % iz v 0s, FHIK o JLE o tRK E3 - E
T 1970) KB BHEAFOFELINE « RARBAOHHICHONE X7, HEMHBICRIBELTS
ROBEHOERAN ZEF 2 AR CHIEETE 5.

EREUFEHROEANC b2 HEEHOBEBOSERICA LN S, HAHOKREBOSMHERIC OV
TH R EErEESh S,

—H . 0EPOIF Tk, NW-SE 0kl s 245 0R L 8 545, Zh b oMK ORER
Bz v, ABESRE P L LT, NW-SE HROMZBIC X - THIEREL, Sy —r¥
T HRET B, T OHRE - BRI T h DB R A E TR TIEBIL, AHIOHE OHERS NW-
SE 51 o @iE SN Lz, Bl - HEOmEA Oz o X 5 mRicEL, 00Xk
WL DFIchic > T B,

ok 5 cHIlEH @GEERE2EHT) 3, MY LAERNASHERT X oI, HRHEEOR
BRI MEBHEZEL LT, ERHREZBRL 3 b0LELLRS,

ERROE S BRI Z S hic o LRSS, A O - KN - AROEHEEL TITH
N, REREFICBT ZEHL L0 X5 RERIILO, BESHOBRE & o TIFbNEERE LI,
Z OERDOIESBRE CEHAEOBWIE S E L EX bR B,

MR st 2 WHBMOKITERNIT, = OWFHEN ) T Rl RO R, FrEloR
By, EHL GvREe, 1971) OB IBRERBLIT, \AEHOBRRSCKBLERK T
5, HHRMNERRBE AR YL, IRERSNALR S,

WA ) — v 7 7B O | SOBUMIc b Y, KEEFE R L g el <R
HASBI ST, BIHERRLOT vy 7 ORBIER, EETH-HHIC Y- T3,

BT O, MEBZE O BHER ERBEMICHS, TOBHMTERABD, FUHFHZOVTO
COEREFVEFBLEVELTY S, RleMEICHETDH S %o/, ERMHRORRICH
FAKREERODFHCL Y, ZLbLDE LTS, ¥LNEEERLICL T, BPHICBEVTH#

= 25—



MK oW OB WL (88 250-1 B)

EERBTFETH 2.

5. & 0®

D RILEFNL, g 30 km DLECRUSHERMAMC BT 5B L kB ERch 2. BBRA I
i, EESERRER T, EROBLAEENEM LS,

2) RUAAEEREL, DE - REOEREY LR SHEAET, BRT 1,200~ 1,400m, HHAL
LEET 250~ 500m & BELLREL -,

3) KBt ELTIMAROREOSEML, HAOEERICLH3. ThbbERBROAM
AWM - CES, EROCAHT S, chicRL T, ERLZC LERCIBELE LY, DERR
DEIEEHET, 0z L REMMITH Y EROBAE L, KEOFEIBESHS,

4) RN, ZoOMBICY > TREEShEET e v o 0 LRI LY, BlEhiebo L LTHEA
TE5, ZOBEMIEAHUZ LB AbhTERed, RERRFAHNOKERICLD, BRESLbDL
EZibha,

B & X #®

HEFRAPT (1957) © ROLAME. HAgLFEsS, V-b, p. 201-205.

SF = (1950) : HIRTHEOME (EEam) . Hir&s, vol 15, p. 62-93,

G TR (1962)  AMOBERT S L0 FHEARICKT 5 s X UHEkE A B O AERR S
T 3 —H5%) . Ak, vol. 27, p. 519-556.

HH o (1962) : HHRAT OFE =R O M EFHEE R PRMLX oW LAl 0RMIC
DT, BT S, vol. 27, p. 557-585,

KE —E (1928)  @HMEOMBERER, HUEEMEE, vol. 35, p. 407-408.
(1930) . bk OHUE R SRR, HiURIZAHERE, vol. 37, p. 676-693.
(1937) @ Riljhm, BihBifthads, vol 5, p. 341-364.

FEJERES (19022) b EBILHE TR HUERERAE. FEBREE 1K
(1902b) : iR EFRILAMMEESL (1 ~3), HUESMEEE,  vol. 14, p. 458-467; p. 509-
522; p. 581-589.

e R « A5fEE (1966) © FHBEAILMNE OHEAE S X TR IC & T 5 (LR E DHERE
FOTF9E. SRR S 4, vol. 56, p. 161-182,

HARRTE - 23 B - BUFER - BERED - BTREKR - MEEZE (1971)  FBE=REHEEH
IZFEEET 5 Mih ORI >V T, HESHESE, vol. 77, p. 301-315.

g #li— (1938)  BHEMIN OREICEL TE), BEASRR AR, vol. 20, p. 133-141; p. 175
-183.

— 126 —



1.1 #LEHoERF L BERE (BH- =8 BL-ET - 8H%)

The Geological Development of the Higashiyama Anticline,

Niigata Prefecture

Tadao SumMapa, Takashi Mitsunasni, Kunio Kacevama, Michio MivasHITA

and Yasumoto Suzuki

The Higashiyam anticline, which is famous for much production of oil, is situated in the central part
of the Niigata Tertiary basin. It is a box fold and its axial length is more than 30 km. The Teradomari,
Shiiya, Nishiyama, Haizume and Uonuma Formations deposited from middle Miocene to middle
Pleistocene are distributed from the axis to the periphery.

The Shiiya Formation characterized by the intercalation of andesite tuff breccia increases rapidly
in its thickness from the crest to the west wing along which the formation is nearly vertical. Another
formations tend to show the similar result. These facts indicate that the Higashiyama anticline kept on
uplifting at least from the late Miocene age.

The authors present such model that the box fold of Higashiyama anticline reflects directly the
uplift of the basement block from the edge of which the volcanic rocks were ejected.
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