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1: 50,000 Hi1E{ X
B iy &

mo M

(HiE—2E 100 %)

. &
I. 1 #% &

ARG IS HE RO PR L 00 > JLHUFICAIE L, S8 - FIRARS K TILHERS
WzaEdH, BRI OO RZHFRY N<ih-> THILICEEL TW»Wa, <
NEOHRMDIF & A ERFITEANNDIUAKIC K > TEH LN TV DD, #HEEFIEA
R XKD HPHZ A T, EHICHINBIEND, BEHICHFCFEFICHATO S, 11
TRORHEIC IEHA LS O ERDBED e BRI ANH#Z > TR, LI R -
R =R - MIEEES - FENRA A 1 - WS RHMER TS - s - AP - R
ERAIELIIES KCRZAEE (WA ) FORE AL ORMREFNYA <&
LTHY, XAHGHIMNA LN > T2, BEEOMNC & FHRIL OB
ZHETWd, RN AN 28 Criksinz i L, 075 T HE A
LT AINZEYE, Frah) & H B EHRHL T E SRR Z &8 T0 5,

I.2 7 f &k 1

AKX KN AR LD FEE DR DR SN, Z DI HHE 1,296m T, L&
1,100m 39 %, AKLORANIHLHER | LA THIED S 2 < DRV B2
IR L, Mol RE TIEERHE 2 R LT T Lo FEBIIEE A Y
G LEZV, (LEEEICIZDROIIEE EZ > TOEME L A EREDEEL D
7D, ZONHKIBUE TR 4km OIF S YEZ LTV 5, ARKILIESEHEE =%
DEbAZEBHGRKED HAlch D, EFR)IMRFETRENS K5Il
DERAEEIC X > TN T WD,

ARNID IR B EANBEHIRICIRAE LTV 2 50 DI D &E 8 i 24 AT,



(RELERADMAE 2 LA O FEHZICIE L, RIE OB K U0 mE2iia LTl
Wird s &, AXZIHINEEKLTH > T, BEMSEON L, (LWEALVTS
DNIRICH 2 1 HOHRAALE X CERRETICRNENS | HoFEK 1T L
E0BBEDDESTH S, HMELIIAICIZE U B FEEL, ISR LIEN,
IFEIFZEH L TWT, DDAV T T OERBEI T TICHIEE N TR TR, BREE
DHIRD b FIETORE R, FRAGUITEZ U e UTE & A S5
OHIFIC R EN S, Shimlic g g, ik i REmorEs» bz <, MIHE
LOHENEDN S,

.3 & 8 &k (h

TR A IS TR T BHAALT, SO 3T X ORI, P
IR 5 K RIS B LT B BUBE st L GRS O Sh L,
WIEA V7S A0 3 ORI, FELHVT IO 4 HOHRAIES & U6
B2 % 5 MOFENLE &0 55, SIS G2 SO S & ORK
FREE & D 75 B BIEAKILC S > T, BRI 2OV T3, $20 FicHl -
S - R L RIS — AR ST /5 1 461m B4 - NEKILES K ORI A
L1 (—AHEHOS O 1,400m 15HY 0% < DEEIEG L, ANLOIEERHYS
F TS, ILHICE S BIBOALTIHBD, ZOEREORINCEZ T3 1
i, 5K 1828m TAKILDRE S TH S, 7T T ONIICIE 3 MO
PME S L — R DA 1IN DATOT, WENSEARZIIEORE LD %
B, HROHIKEN S - L B8 <, #5ik 1,674m OHRALTILIKIZFI < TA g P4
B %, ZOIMOHMEL KIBOTHO 1,440m Fitlh) 1350 > LT CEMIRE R L
FSEIC R LTEA RS 5B, RO E LI LK ED FAIc fpZalise
B BEER G L RIS 5, C OBGE TSVl O BRI E N T
B9, BLEILEEO I ZONSANBEA TS, SHELOBEED, a5
AR B > TIEE A CHEE D 5> TOBN, 2 OREORHRYH EIEE R
(i1 8> T A, Uiy LIRDRA IS & O 75 5 A0 e UG T %, Bl
AT BICE o1 b D LN G, FBHEORBEOIRE N5 T LE w2
M RL TOERNDT, BIEA SRS R A TS EDEEX 5N,



WED AL TS DT STIMICHEL T, BRI % 5 I PR O M
FET 3, CHBHEED B TH 3, T OMIIOBEEE AL ORI TR S
—RRICRRNMERIZE LT 5D, TONEHIEZNXD & —ER KL, BREEONEERIC
IR BTG HeE N AT 4 TRD B NS, AKILOKRIZEL TILTEE
S FANBEHRICHE L T BICE D > D5 T TOMMNTIEN - T 1 AFNCETR
L. PR 50 C OB £ - THRILTH D, £/ C OMMIIICE 7 Fid
Lo 2L (8 BT 900m Fitl) 500 4 fHO /I HEL T B, Lo
FRNSER, COMHIEEZ 5 AEIICRET 2RIV TS THY, 4HD
INKHNEHRRN O ETHA D R L TTNERLIIIVT T EMRT LT %, HE
NS HRZINI | & 5 S B IRl R 77, SKTOME CNEE DT 311
PV IS ) ORI & CHIRSESHEO S TH 55, BSELTh
BRI A TV B O CHEEIZ

KBV T SWCH T, T GROKIHT BHE) IR 35\ BBl
> TR CRIBOKAHENZ I & 75 DRI N TV B, ARSI GF
SRR O % & B THIEL D & & BIOKIEN 7T £1E, KBOM
SEFR2ICIEE 8m L EOMBHERIEA R E N3 T LIc ko THES MBS, Bk
TR E R ANE A 72 TSI BUEDIIAD K AR F LI b D L £ Z 5N,
B LRI LOATHICaH > T AL DHI 100m FRIC BB, ZOH b BT
BB TOMEE TR R, 11| CRINBEBET 2)1) &7 TRAICHARIIE
JINE AL T B0 AKIILRD R CIE B EIAER, R B H S BFEE L
THAEME RSO 5 U, BLRESRFEZOMTRENS & 51, &
PR fa B PIC B e R e L C IS BB LT D, MIBIAE LU,
6 - P & ORI G SN & T AR IO RIE 27 L, KBRS AR
WOHIEAHIS X < T TOT, T Lok / SHIHE T ORI < 77
ENTVB, FEBEROFHIY & IERFNE, RN RSO 5L 02
OIS TEAMFENTHY, MHAROHIL T - $7 BHE0a7 21
ek BEE NG, IR LSRR L CAVAALE B TR REE G B T
FEERRINE B, C LI TEE L RS | mIcB & SETNS 5.

ANUDKIFEB ORI SOV TIRA B &, BEITFSEOEHOERIE, ik



DT LORICIHIN G 2L E A 5N TED, ZOE %K T 2 H0 /5
oA EE TAAGRIKEIBO FAIcHD, hoa—LED FHcH b0
T, W BZECEHELEZONS, 2L TIREIFAZRELzDIE0— LE
OHERLBTH 2. &, MRICIEFLOVEDEFRS KO IHICE Z IR - Hijk -
ARBLOIE (1% 2 FHIXERM) OB LTINS RHENZDAHTHD,

AN HLUROBPA G ERE L T, BHZEHIC TRE=4 12514 WA 1/"HA
%, ETUH BB HBepltiieh, STEESHZMaL] ERATY
5DHTHBZN, BEEZOEMEHERTHILIETERY, TUTHERE>7H
Rtbs,

L4 H & #

ARMER A OFIAR) 1« P i) 1136 K U2 D SR D WIS S U 36 KU 7 B it
FEMFELTHD, FITABITHSIICB W THE L, BHE AR T # TldiEik
A7m THRAR) DK KO H 87m & Fiic D, Z D1 FE HIH D E & 10km, FE
JLDIE2~3km DILEICHB XY, GHl LIZIFEALFIHTH-T, BTSN
X E 2 L, IR T AT R T 560m TH 2, G 72 1 9 % IR
EFMIDH BT I0ERIC RSN SRR L, B LR —fiE
TholbEALN, TNEOREMISIAHG O R G MIIEEALF L, A
BT O T R 2OVIBEICBOT, FREKILE SO LSRRI O E 5 AV E
BTV BDONRDENZN, O SO T I3 AR OHE B TRz R D J5
%> THH, TOW MO RN FRIR A L2802 i SN EH G 0
BELET =BT Z0T, HHEHOKHEL TROULIEZALNTWVS, §75D
B, ARCNILIE L DX 2 DR g S I — RIS IR 72 8 kT fzdic, 2D i
DIKALA EFL, HENTZ LI THRZ IS D 3 AL DMK ERE 5N, ZTIC
HERU I T DN e ROT RR OIS TREEHAHMED, KAuENHL, #k
EREBISHM L THME 2 LTI D TH S, MR- Frib)IlE & T2 DHRICT >
TR M LSFEEL, JHMATHGE TRREEBASN 2, CThIZIEHGHIOEE
O, AZAEHERI DR NS KB ND FADBRHTH UMD EBICEST,
ANBILENTZLDTH 5,



5

TRIRNI LGRS DR, 2 DREIE A F 7RSS AN 72 02 118 7o F2FIE RIS H i re

ABPRIIT  FIATARFIRGL « SO ZA RS K OHEMA (2R RIIERFS) HHIICB O THRE

HHN, ZTOYTLD & ERHIEKICHRGMON & LR U < HRMEEYN A 5 N5,
FICHAEIEILE TR D FEE L TW 5,

I. # "

o 1.1 HER

ARKIMER NI 500 Tl BRI RO 4 I /i LTV B,
©  FREARRARFIRE
@  FREARR AT
®  FHRN@ETHREILT
@ MUIMABERE 7
Fio s BOBXUTOMWHERICET S C L3 bAIC K> THRTH M, @F &
C@hBIMbAEZENLEVOT, FiathEERIETAHTH 5, LHrLEHICE-
THEE L 72,

0. 1. 1. 1 FRiRAHRFIMGEIC 6T it

AHFIAXMEO GRS DM ZR L TWDM, WO B RNIEICER L,
TCRIEKRAETER ED TS, AHMBIZBNSEAGICEh N, GO « R
WAKEE B XTHBESFICK > THDLDNTED, AKREXETREOELTH %,
AEZ KT % &, KR Uz & S IRk E & 2 omicliE N 8kd
DENT v —FEE XD E> TVBREHRERIE T & UTREMRE XD RS0,
AEFROE 2 ka2 B UBEE CHEMEA S b, LR LIERAEAICKIEL, £
ERICABEMHICEO T LD BB, REMKEFEAEOR CREEE LT T L
T, @ LY AR IGHEOWE « Fv— b - AREB K U MRS &2 A,
RICEZENS L HEZRET 5 DD, —MEMIENA5 ~65°E T, BHEAN
55 ~ 75 MRS 2 WG Z R L, EAWENZ < AENZNELJEEILEh Ty



AN

WHRKEEEG - MR TH->T, LFEIH 15U TOL Y XREHR L TEA
FEATICHINE N, MCChEHBL TV, FgEpCa IEAEEIBE T LIZ L
BHRIBENZD, @EES 2m T, BEMRETICHKEN, FEIheHE
L, Kiktaz 2L, BTN >FHELTED, LIELIEKERU TOGIKAEDSA
W2 69 %, APCADTBEFIE 3 HTTRDOENBM, WKL TREENS A
PO, BERREIE RIS Y DREIR U CE B EN, ImKOBDIFEE2m, X
25emICiET 20, WHIFLER 5~ 15cm OFENL Y DIRDEDNL L, ERBXT
HERHENAO EB XU 62°SZRd, AfaldKEEZREL, ®>#METHD Fus-
ulinidae DL A2 T 2, AERBFERAICHIBENS 2 HiDS>EF v —hHDED
&, JEE 40cm L FOHENL Y ROEDBEKF ¥ — e HELTED, K-
BETO>MEMEATDHSHD, MEET 5I1C Algae DD BN B, LM X CHERIE
N50° E & TU 80° S &/Rd, Kt EH D& DI E 20cm 35K T 30cm DE DA 2
MLy IRCHENTEY, KEOERL, #E, > BRETtaalzy, &
¥ — MEIFE R 150m IS B EE 2R L, BEkiEERIcHEN, ER
A K CHFEL TOBH, WEORAEHREE T, MEOWEN LD, £/
EF v — bR RITKRERICE ENTZD LT, JEEICHIREICRILd 2, Fv
—FIREOERZZIREEZREL, BT RICHIRZETSD, WMIKEZET2E0
&80,

I. 1. 1. 2 FREiRAFFEREEICS R 2HE

AHF AR FICKSBILTEY, B SEAGICX> THMN, A3
i3 K OHRBM LI SIS X > Tifb T, PR EEERMN 50° E OWifEIC
Ko THLTVEY, THUIHIBOSEIC K> THREINEZDATH> T, WiEDHE
BUMERICIERD SNEV REHTIEERETENZ 0N, FHLWEILEES 5Nhi
Vo FEMIEN 45 ~ 60° E TrRHTIC 50 ~ 75° RS 2 HAHEZ/RL TS, HiT-H
F&DALTTH) 150m DI B 2 FRARSL TP IISIHTIIC B W THIKE DBENEH 5 h
20, AEGHEEOMEEATICK Im QX THENTED, EMIEN50°E, @
#80° SR, KECRETROILAZAY S CRHRTEE, BRM - HiiEEs
LU ERMEE ).



Stromatoporoid

Crinoid stem

Algae

COAPEED TENE T & UTREMIE - WHHEBIUWEDHEEDED,
MEBLUTF v — FOEEZHE, WINE—RICHE - B TH - T, HilkE1dH
HIZEAHBARICEING V. AIERD EENE T L UTREMEAE X DD, R
H S - AR, HEZWVEIND LHET S, HBMIEE 15cm LITFD
L DRDOIRBEOAIRE 2L < GRS 20, (LARHE RN,

I. 1. 1. 3 BRNEFHEILHICHHT DHE

AHi e 13 R RIS NP 72 &, E BT NAL#HE L Tam LT 5, A
MBI CIRMIR A B EA & D RS, TNBIEHRILVY T 2V ALERZZT, %
BEZEL, MOBTEMIZZE LGV, EnBXUHEHMIN 70°EBXIT5°NW
TH%. ALLIEHELEVD TIERAMERHUIIRD S NR0D, SN SHEL THE
RICET2LDTHASLEZOLND, FIAEFERNSW, R 75°E, MK
1.5m DIERBESANRIC K > TEIMN TS,

I. 1. 1. 4 RINFEREEAICDHET HHtE

AR AR LFE R O AT /T IS BV T, B OARFICIHVESH 12m, &
THI8m DILE THMICHEN TNEILZ LTV, ZOREMIEER TG ERETH
ONTWVD, PR - BEUREELRE ©, BN X HELUEHESENTH S,
EMIEN 65° EZRL, U5 - diESRo—REmZEHT 20, JbhN 457 ML
TWa, [ELAZELTZOVHNEENSHEZ 2 EHERICET 20 LHERENNS,
ARl L bR O FEIEREE EZE /AU CNE & 0 BURERICET 2) BT d
FECET 2 EEZBNS Y7V I KL T ORiNCE KCEERR A O BENER T I
HRUCHELL T 5, B 5 S ELINIDIERICH LV oI tH > T, &K
KINOEMRZ T EDODO—ICHR LI EZ BN,

m 1.2 H 4 R

ARKIMERIKAINE 3500 T FRAESIT RIS A 7 FE AR 35 & TR RIRARE #6770 2
ML TERD, W8 LIMEAZET HH, BENDRELLEVDTEHIC



J:OTTE% L/fCo

I. 1. 2. 1 FREEN BEfEBHbEIcnhmd 2tE

A AR (1950 EANETMA) LMEoh, B - s WEHESKT
BOHAERDEBERET, GHICKORDIBONES %, TNEDHFIEIRIK
IR D ERETIED S H i ra bR 2 08 T ERTE I B BB ES, B R UK B
TLBERTZTLNTES,

EiE ROEAHE
e WEBXUROESHE
NERRE M - EB K UREEEAEM

EEREPIEERETES KO T UTSEVERORTENES Z <, FEAERICH
FHIERL T0B, AREO—EMIEN 30 ~ 50°EZ7RL, fdifHd 20 ~35°STHS
A, EEARTEALT TRALTAER L T b, ABRBIHYERENTVEDT, i
B2 AL T2 T LIREDWEETH 205, T 2 ICHIE A ML Tl il
HoN, EHER RERICBOTHRFESOEIRD RS NS M BHTIcWiEis >
T, TNEOLER RS « s XU LIOIATEERD, SikcizCWiEDH > THES
J& (I 122 IKBWCHHAT 2) BEETHLNTWS, AREGBEIESICX
STHMN, ATHES R KT &> THb N TV 2,

TEE  AFHIARAE D SIEEIHY BEMKIC X CERILTEY, s -
BRICROHEDEE 3mTOHEL D %%, BEIE 1 MOEEHN 2m WD
T TH> T, MOBHIIHNE - 7+ — b BXUREFOLERDEAT, Tikid
AMCHZMEKEESNTED, TOMIIMEXIZIHEHETEL~5em TH
%o WEIIRE T - HELDOPRIT, PTHEOME LIERDZNIDLHTH S, B
HEWA LZHRBNRICH RN, BOEALRPRE LR 24H9 2, BOEHAE
RBLRTIREMICEHFEIIEE L BWLD, B LEIRicENn G, BEEEIC
RO ZHEST B O EWRIUGE KU ).

Podozamites lanceolatus LinpDLEY et HuTTON

BB P& AL PG 75 OMESINFs X CEURIRsREBE ORI TIE, 2 OZTHIRD 5Nk
WHEEDZ S OEANRMENZDTEHEZ S S FEENC OIGIICE LTV
LDLFEEEND, LM LAENDS ZONLEICIEEA@EENEEALEL, BEIDH-



TOEHALEH R 72E RV T 2 )V EIDE LS, D DOH-ENERLL TW 2D T,
[E@FZEH5 L3NEETH S,
hEE MEBIUCREHEOHBED AL MEE Ll d 5, —MICEIIEH

UL 7L, HMNECREEL TV, ARG  #EI DMK TH->T, »OW
HEHADH I ZLEATVS, BOHALIIERS >R m U TOEETHRL
ThEY, TORFUIHIRELTVED, WERIHICZNTN 108 mDESZHY
2T eNHB, REHEFROFIRTHEIMICZUS, M emIRiciing, &sH
IR D SIS & & BICHMZEE 220, RV T o)V 2 EAE L,
ARV EAICE R, ROEARBRKICREEAICKILL, hOFL OSREICKR
STWVBHNH B, AT IO 2 JEHEDTD 5 NlObaMFERE N ORKEY]
FHEB L UHEE ),

Equisetites iwamuroensis KIMURA

Cladophlebis haiburnensis LINnDLEY et HUTTON

C. nebbensis BRONGNIART

C. raciborskii ZEILLER

C. raciborskii forma integra O1sH1 et TAKAHASHI

C. denticulata BRONGNIART

C. iwamuroensis KIMURA

Thaumatopteris schenki NATHORST

T sp.a

T sp.b

Hausmannia sp.

Ptenophyllum sp. a

P sp.b

Otozamites cfr. beani LINDLEY et HUTTON

Taeniopteris cfr. lanceolato O1sHI1

T. cfr. nabaensis OrsH1?

T. cft, spatulata TATETWA

T cfr. inouei TATEIWA?

Nilssonia cfr. orientalis HEER

N. cft. nipponiensis YOKOYAMA

Ctenis? gen. et sp. indet.

Ginkgoites sibirica HEER



Baiera sp. nov?

Czekanowskia rigida HERR

Podozamites lanceolatus LINDLEY et HUTTON
P, iwamuroensis Kimur A

P sp.aetb

Swedenborgia sp.

Problematicum

DR B HICHPLO DR RHEND D, REPEIEENETH S, REho
FYRICHRRBII LA 2 RS 2 JEHEN D 2 Y, HRRISTAMR S AURBETIK K D 75 238 e
ZIERT 5. TOMYHLAEED FFICHb Lz lbaANS D, KEEICET 5 L8
HbNBFE 3~ 5mm OB F /I ZEDREEICIE S BEICHET 5, AEIESEECET
A5NBH, HEEMHIEZORLL 72 ROEEOREE MR OEN L Bbnd
LEOWH 5,

EETBTENHIIC 3B CUE MBI K THIEBIE IS RES 35 K OIS O FRC S S g
WZ L ABNZD, BT BIENEOHEEZTE LiERE L3RR 5, §74&
HBEARFFICIIERTINC T B REDZEEHBH SN,

FEHE EOHEOAOEEIOZD, 2> BIRTHEIIEE L EAL, REE—
ERTEMDOZICZ UL, FlAbaidE LA,

AREEOMERHAUSDOVTIE, P& OARNERE AT ORI LRI K o T =i
RO LY 2 I8 FE (Rhaeto-Liassic) & L7z,

0. 1. 2. 2 FREIRNKEESICHHET DHE

ARHF S LR E LTV B0, ErBs K CEROZIZELL, HATEN
35°E, 50 ~60°S, dt/5iTiEN 30°E, 35°S, HJTTIEN 5°W, 50°E, /5 TiEN 10
~15°E, 20~45°ETH->T, ZOMEWHEL TS, 1L L TREEAXDERED,
LIEFLIEWE LR E 05 ~ 20cm OFWEEZRLTHD, SRICETE - LK TR
PEICZ USRI L SR, ALAIEELRWAVER K ORIl 2 & 5= Rl
D LIFERICHY T 38DEEZBNS,

O. 1. 3 =%
ARIENOF = FICIEFARI] « i) 1135 & OV AR IC R T 2 iR S 8



&, AR IMRTRTE D LI DS B IRIKERYERE L 15 %

0. 1.3 1 BBRKERE

AREEFARI - At 1138 K ORI I REOFT 210 i U, BN Z R LIy
ZEo THRIHLTWa, ARIKEM - 85 - BPRTHMIZIZ LA EREH 5 NEW,
B S 200, D OHMEE M ERY) & &L O FHF « ARG L Y o T H
%o AEISAA - BEROILNAOHINCH-72EDT, B>TRTDO MIcHB
B, EABRKGI T OBERICHRENTOSMTAH %, WHRrigORET, fil
R & O O GFERBBIOARSHICROILA N RE E Nz,

b ORRLEIRE  JGRE D)
Lucina (Phacoides) borealis LinNE
Lucina cft. pisidium DENKER
Acila sp. indet.

Nuculana gordonis YoOkOYAMA
Dentalium complexum DorL

M ORREIIRGE S K UHE)

Fagus sp.
Quercus sp.

0. 1.3 2 RREWVERE

AEIIRIARR MREE OHF O R E N, JEEE S A O LICERE#R - T
T, ATHEEEORIKEW S B X CRIAMEDESE X VX5, JEEI13H 35m &
S TH> BRI H M ZRL, DORONRIEE K IThbNTWT, EnB XUk
FHIN 60°WHB KT 24° S TH %, 7 L TZD LB A IS OMEETRIC & > TH
bhTW3,

AREE3EHCNF BT EMNTESD, MO mIFBRZEMZRL, LIFLIE
£ 8 mm LUF Oz ZT ik - MR OBIKENE TH D, PO 10 Fim 132K
LUF Of#z & AIEHIEEERD 5 GV, EEBO 10 #im 135727 U BN 2 ez
AU, WORIRICHINT S, Rkt - PRIOBIRE S & D7%aD, LIRLIEE 1 em
DU ofae s, Fitzid CABIHIE - BEBXUF v — MEFOHEF R
HAEEOREGTH S, AEEA IR S OB ATROTRAN T DAL E KT L
HROWEHEMY EEZ 5N 5,



0. 1. 4 @ EMES

ALHIAKIE IS O FIRF A 5% D S BURIEHGRIC M U, FRCAETE R
FOBEBE TR L HEMLTWVS, T TREMITHYEDTEY, M OHRHEL
DEIFRIFEHCII A S NEV, AHERO XS LiELDEMICMELTED, Th
D OBIRETNTHIET B L3 E LS NHTH .

I. 1. 4.1 ARGE

EURDFRER A B URME - fEE THEDKTH > T, EailP O Mk Oy &
KIS LMD B, AEZE NCHT % &, TMmETEE UTHrEsmEmiaog
BROELN, 2VUNIEHZZI TE YK RT EONH 5, LROBING
E RO RISRIE - B - RO B X URBOSEEG LTV S,

I. 1. 4. 2 H#WiBA

BRHERE BN DRI TH B D, iR ICIKBEDE DD 5, HEEIKTDH
%, REOKM % LD RO ES FICHT 5 L, 5eETEE UTHlEa D%
BEOED, ZFOMEHICES M T > TIRGILERD R 5 NS, LBZED
BRI DOWR Z > TH D, FRLRXUEX T a—LEINRO 5N, KRG
EFIROWEA K 0 75 0 Z OHIC A DR ENEH NS,

I. 1. 5 MHEHEA N

IRPARR MVATBIE T IC A E N D, AR ZHE, ChUcHEMEEzmA, »
D PR NS - RRAN IS S B X CRBAI LI B S FIC X0 b S, AEEXIC
BRZEIIC, BADEMICHELTVSS, ZEMILREFELVIEEMbST,
BBV TEND OBIRZRET 5 LI DO TRETH %,

0. 1. 5.1 ZEWHES

RBOZRELMRICHIRI TH S D, FTc X D At - R OREADRITIKZZ LT
WTHDEEDNE LY,

BT, e ETRERICEATOYSMNIAIIELIEHEL, REREELLY
fgL TV — abfafel, MOWBZEL, 5 CTHEZHRILS 5. FIEA TR
MERHENT, KRl - AL - ik G B X CEAIASIC L L T\ d,

0. 1. 5. 2 ARAIKEGLED



IR R O B UKL - fEEETH 5,

BENICRT BICeMETHEINLERIHZRILL, FLLThHEAOEALD R
D, KA - R KBRS 2> TV, Brfdfaid—RicifEiizx L 26
WS 5N, X =K, Y=k, Z=fO289 5%, FREAMENMHES
5NZH, FLLYV—YaVAlLULIHEL TV S,

I.1.5 3 BREEER

ke UTHERO T TH %,

B R CISeE CHIBICBEIRMSE D RO 5N 5, HREBFRABICETEEA LD
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NUMATA

Niigata, No. 100
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RyoHer Ota
(Written in 1953)

(Abstract)

GEOLOGY

The Paleozoic formation or the Chichibu system, the oldest
rocks in the mapped area, developes in the neighbourhood of
Neri and Nango. In Neri district it consists of thick layers of
black shale, intercalating chert, schalstein, sandstone and lime-
stone. Though it merely occupies a small part in this mapped
area it extends widely into the eastern neighbouring map. In
Nango district it is composed mainly of black shale, intercalating
limestone, chert, sandstone, sandy shale and conglomerate. Their
general strike runs from northeast to southwest and the dip is
toward southwest.

The Mesozoic formation or the so-called Iwamuro formation
is divided into three members—lower, middle and upper. The
lower consists of the alternations of black shale, sandstone and
conglomerate. The middle is composed of the alternations of
black shale and sandstone which contains plant fossils probably

belonging to the Rhaeto-Liassic epoch, and the upper is made up



of thick black shale. The strata strikes generally from northeast
to southwest and dips toward south.

The Tertiary formation is composed of liparitic tuffaceous
sandstone and dacitic white tuff, and belongs to the Neogene
according to the fossils discovered at the opposite bank of Numata.

The Pleistocene formation is represented by the terrace de-
posits along the Tone, Watarase rivers and their branch streams.
It is well developed especially at the vicinity of Numata, where
the deposits are divided into two layers. The lower layer is more
than 80 meters in thickness in the thickest part and is composed
of sand and gravel, having clay bed at the upper horizon. The
upper consists of gravel and is about 20-100 meters thick.

The Recent sediments, composed of clay, sand and gravel,
form alluvial plains along rivers.

Ultrabasic rocks occur as a stock and comprise peridotite and
hornblendite. They are younger than the Paleozoic formation.
Peridotite is compact and black, and consists mainly of olivine
with abundant amount of magnetite. Olivine is slightly surpen-
tinized along cracks. Hornblendite is compact, greenish black
and mainly composed of green hornblende.

Gabbroic rocks occur as a boss, intruding the Paleozoic for-
mation. They are mainly composed of metagabbro, but partially
of diabasic rock and amphibolite. These rocks are so much
metamorphosed that they are hardly discriminated from each
other in the field. Metagabbro is greenish black in color and is
usually fine but rarely coarse grained. The rock is severely meta-
morphosed, and is made up of saussuritized plagioclase, chlorite,
serpentine, actinolite and tremolite.

Granite porphyry occurs as a boss and is younger than basic
rocks and the Paleozoic formation. It is porphyritic in texture
and has large phenocrysts of feldspar and quartz, accompanied
with a little quantity of biotite and muscovite. The groundmass

is holocrystalline and is composed mainly of quartz and feldspar.



Liparite occurs as lava flows. It covers the gabbroic rocks
and sedimentary rocks of Paleozoic and Mesozoic, and is overlain
by andesite. This rock is grayish white and has phenocrysts of
quartz, feldspar and biotite in compact groundmass.

Dacite occurs as lava flow. The groundmass is dark yel-
lowish gray in color. The prevailing phenocrysts are corroded
quartz, plagioclase and biotite, accompanied with a small amount
of hornblende. The rock has angular fragments of various other
rocks and shows remarkable flow structures.

The occurrences of andesite in the northern and northeastern
part of the area are the lava from Hotaka and Kesamaru vol-
canoes, respectively. The rock belongs to two-pyroxene andesite,
showing greenish brown in color.

The Komochi volcano which occupies its eastern half in the
mapped area is older than Akagi volcano and is so dissected that
the original feature cannot almost be imagined. Judging from
the distribution of its lavas and the present topography, this vol-
cano is a composite volcano, consisting of somma, one parasitic
cone and one central cone, in a caldera on the summit. Somma
lavas are composed at least of several seats of pyroxene ande-
site lava, merely accompanied with tuff-breccia and volcanic ash
near the foundation. They are hypersthene andesite, two-pyroxene
andesite and a few augite-bearing hypersthene andesite. The
central cone is composed only of two-pyroxene andesite. A para-
sitic cone lava is hornblende-bearing two-pyroxene andesite.

Akagi volcano belongs to the Nasu volcanic zone and it is a
typical composite volcano, consisting of a well shaped conical
somma, three central cones (i.e. Choshichiro-yama, Jizo-dake and
Miharashi-yama) in summit caldera and four central cones (i.e.
Suzuga-take, Kofuta-yama, Kizu-yama and Yahazu-yama) in Mi-
yama caldera, accompanied with several parasitic volcanoes (i.e.
Ara-yama, Nabewari-yama, Funagahara-yama, Wakutodani-yama

and Kokurobi-yama). The somma is stratified with lavas and



pyroclastics of pyroxene andesite. Central cones in Miyama
caldera and parasitic volcanoes consist of pyroxene andesitic
lavas. Pyroxene andesite is classified into five categories, i.e.
two-pyroxene andesite, augite-bearing hypersthene andesite, hy-
persthene andesite, hornblende-bearing two-pyroxene andesite and
augite-bearing hornblende-hypersthene andesite. Megascopically,
these pyroxene andesites look dark blue to black and are compact
in texture. Three central cones in summit caldera make a line
and are composed of lava and a few tuff-breccia of hornblende
andesite, strictry speaking, hypersthene-hornblende dacite. Megas-

copically, hornblende andesite looks grayish white to light blue.

ECONOMIC GEOLOGY

Copper ores were mined at Komatsu and copper-zinc-lead ores
at Kakidaira, both up till 1945.

Andesite is quarried as paving stone near the Iwamoto station.

In this area there are two hot springs. Oigami and Anabara,
which belong to the simple spring containing hydrogen sulphide.

And the Yunosawa spring is the mineral spring of 36°C.
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