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Stromatofora (Epistromatopora) n. sp. X X X
S. (E. ) sp. *
S. (Parastromatopora) sp.
Tosastroma yabet HASHIMOTO *
Milleporelia fassicullata tenwe HASHIMOTO *
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M. sp. 3 X
Stylina sp. x

Hexacoral gen et sp. indet. X

Chaetetoid coral (?) gen. et sp. indet. X

Bryozoa () %
Petrophyton sp. X

Macroporella sp. X x
Lithocodium sp. x X
Calcareous algae gen. et sp. indet. X

SENEHEA(1960) 12k 5.

P& LTh ba s, ARXIEHIE O R B 591 kmEF il RIg I T - 72
MR THD, WHOAPEL, BAMICIIRINOSDO LY TICHY, WHOILANEIC
FEFOLRVDRRD HILDD, Wb Y= FREHN S AELIEICT Tovb

B IS DI PEEN BB TWD b OHEEL LT3,



14

T — MIFRED ©ON KIS T, ZOIEND R HIRTFEE I ITIK B ~FFR A% &
THLDONRD D, 1 FEAEHRTH LA, (CEIR T TIX1~3cmDJE S CTrfg L 7-fatk
DF ¥ — b BHBID, Fr— bOpERE LTE,  #Emll EORE S Tk & < #ifed
2RO & DDIE, BREREEI S I Lo DR A0 TIIRBRIZR B REZ 7 L TAEL TV

AL E, ok, RAaF vy — hofiZiIRadiolarialbt AN EEND 2 08D, B
BT, v Wzt Fr— MNanirond,

BRI EBRED A T OENCATEL, BHICT M P a~iR B L
DV > THEH L TWD,

T e R EROESTREICHBNER L, mAHEELZ R L TWD LHEESh D,
BEFREENCE & IR )B4 & > THe L, PHICITHEBILRIC S 2, Pl fihk
BECETICS & SICHADOHEN MR END, HAEITRAEE CEHOEEDD DLWV H DR
%<, LXIZININOT I TFERERBGEREET D, AZEILETEICH O b OIIFEEE EE R
GENTVD, 2B, Y~y rPa~viR EROBAEIEO BE T E, EIICEE & #
M0 KRB LTWD, ABHOESEIE, WEEEEOKRE, TEE O LB
FFLALFUT, Ml - THEEL LT DO by,

FUEHIIIAET 20T, IR~WER % B9 5 P ~HIRIRb A C, B &M< g L7z
D, LEICMBEOCESEZ LD, KAEIIHE T CRET L, NO%NOREEE LD,
RLIfAIE > TV, BRIE, ZVIEICADE - fEA - B Y RA - Fv— b - B - LR
H~ZIEE RS - BER - HERRETHD, B Y BRI -V M
LLFEL TN D, ARORMNITITEBTE N EZRT HORZL,

BT E I, BEICIEBD ThT N Thd, T — b - ibE - s - Al
Y78 EORIemMNAA O ECRERR ST D

1.3 FrORFEIESE

KRB LE T OE L kmo Hissk (o, e T oy A fiBH CEEERIE RO Rico
STEY, ERIPDAROBAET 52 & TMbv T, =iRE L O RFRAe 2 U C,
Z DML RIE ORI LTV, RO ARBNIGFET 52 &R EITk
S, 1EL R L ALRE P ET R OO EHIHYE L LTEZ O TWD, SRIOMAC
F o THRMEEEIRE A INT, 2 RE P IR HT OfEIRIC L idTaxodiaceae (X FF})
A A, ZXUZ Pinus (10 % O#E), Alnus, Carpinus% Otz Betulaceae (%
ANE) BEoTEBY, HERICBTHHDLEbDN, ZOEREHIEH S TR
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= OIC, WHRURFEIRIG E LCHIL S Z 2o Lz,

RBEIWEEZEL LTEY, BKEES - MBS OMERS LOAROEREE > T
D, WUEIIREIR G LIRGE R L, SRRV LKL b DR <, FERICEEIKE Oy
bt v, JELE CIHEEBOE R L TN D, B ET 28R OMEIE, BT 5135
JEREN D OUARIC L 57200, FEALREDLONGRY, WERERITRD b,
Fiz, ZOWEPTILENEHOWER KRS O/NNIEEGLEHSY b H D, HEIE
Rt R LEIRKE TH Y, LIE LI E R 6K E RN O SR & OB EUE O A
BT 5, BESITER0.5ecm~1emdD 5720, BRIKE ORI L » TS Twn
%o BETRTR O EI L OEEICE T 5 L HEERIC, SO b L BEbhaiEs LU
BEFELZERMRA L LT D,

FRIF LA ERIR M T2 b 7278, BUEIEGHE L Q0B 72012, MR CILRAF 7RG D
BIHUIRO BNT, DFNITRLBEmORBEBBE SN HICTERWR, %ikT2559
ICIBF26FEBAT SN TV & E1aE, ImBLEICELZZ b5, Lo LIERICH
MENFZE Lol L 5 ThD,

1.4 B 5% =R
.41 *ARE

AKJEIE, A ORI, A IETE T 0O (LTEHAT A 6 LA O Hilikds 3 OVE 48 g
& DEEFAITICIE S 534 LT 5, AJBIEIRIRGR Uik g S5 BK A HUs & 21k &
L, Wak LUEAEOMECIEREEE L2 G 7, FATO IR O a7 %
EET D,

COHIEIE, FOBEERHMREDDHD L, P2 BEGLILE A 6 b L5 L Hek
JTHAMT HBZBEREO S bO FBEICHETob0EEx b5, Lnl, AHR
LB IS L ORI RV EE TR Y, EECESET D BIRITHERR L Ty,

BERAEEA L, — I B U5 LSEHER 2% 0 CARABEOEEHICA L L T

L7280, FABEERACE & OXBINEENLWEERH D, AL LTE, HE - i - 2
EHBIOWAELRDH Y, TOKRKEZEIHMM~108ecmTH 5, ZNHABET T T A - fF
e LOMLEWEIC L > TRIRSNTWD, BURABLEE, RTINS E OEEZ200
FIZLTWD, lERNIIFEKIZOMT 52 b0, R Thbp b7 ) 27 LIEERDSEH
EEL, IR WE UL LWESMBESIARD Hivd, &M TEO R GIZo40
T5H0E, BEENEZZTEAGOHEST, HAOMNRAENLEOA SN TE
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D, TOMOHELTNTRS AEKEEEICED> TS, FIILED OV~ v 7
B PRI NT TO L O, Elt~EREE R L, —EICEILSERE G a2l
HEABEETH D,

W & 7 b B XL OVEAR AL 2 SRl L OEREEIL oI TR EN D, b
b, EEEAORELZ T TRREBICEDEESICED> T D

AJEIE, —MERNNESH 2 WOIINNW T20~30 EH D W ITWOHAIZ Lo L,
SALANTIE, (ZIENSITH O AL KO RHEE RO b b,

AL, b ESLZ T U0 < OBMERAIE L TR Y, T GHRFMTDS
FETRRIe AR, EEBIEM, MBERMUIEM, REBEAFEN S 2 WIDKEAERR &%
ZITTEY, FaOMEZR-DRNETICAE L TND Z EREN,

AT, WEEBEC Lo T EATHIEE B L ORERES L L CoESh, %k
TLEFBO LAEEO L O L STz, £z, ZORRLBELARIEEZ5Nn, X
FAEECHEAEI & DBIGR D & db B o i & AR D RER MG b TV, £ D
%, WS &L 2 A0 Rk oo K IS S & SR b EH ORI B9 2 FgE<iE, Ak 4
THLIE S OTE BRI 0.2 B0 C O I & ST B, Bl IR R
At/ EFLILAHEOFLRICBET 298038 0, A BFEIC & 72 2840 1TRRRECA B & LT
b TWANZORFHUCE LTt T, RIS T, RS EoBMeosm
VER DA NE, FREE, HAOSAMRIEND, BICHRIROEE S & LTz,

.42 2 R B

AR AR BFN SRR, BER, AERETERE 5B L0 <y 7P e < Jua gk
ER A SO THMAT D, AT AR LOREZE FEMKEE L, LIZUISEESZ1EE L
TRV, W& LT HERE Ch 5,

e I s 7 $E 5T D A D LA L B B AEI AT O L D BT S
BDHbDLEEZLNDD, HBEICHEEN TR VR L TR TE W Higd 5 2
7=

IR IR e LR A 2 L, YL CIX R L e 5, R ik teafihiZevn L
HRITH DA, FRHITMBIZe b O bIBO B D, BEREITE LA L, ERICBRER D
DD LIRS 72 b O E THET D, BEMICHRERL, BELABLTWD
2, FHTIIRO L O LRO 5N D, HIROWERBICIZ LI LIZRED ORiE X Ok
FOWF HBEIPATICESI L, BB Z R LT 5, £, EHICBKEDICE A,
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AR AR R D b i b,

AR LIV NERAIHIKARWLUIKEEZE L, BREZR L TE EMAEET S
DL, WIREBRDZWEDEDORH LM, BALT 5 LW T b K EN D AAIEL 725,
BB TEO O L UL NERWLIAD LD ETHEA BV, FEIKEWICE T

b2 R, BURDUEH130.5~2cmPE L DJE S TIEFITHIFEN L <, = DR i
JEE0.1~0.2cmD KA & 70 > TRV, £ Olifg o P TRk BRI~ & 27 0 B A4F
TROPRRD B D, A BT D L IEF TR TR 2 AT 722 B 2 Ak
T5, £, ZORET» LAV 2 SET D,

BEEIFIKGERWLUIKEEZ R L TERY, EEREZIT T D IECE I K OVRACE E
IRABEEEDHE AT O 2> TV D, FEF—RINEZRNEREROEDONRELL, Zv
SROLDOEHIRD HND, IO OB AN G E Tl ML THY, B
WITHRLER B OIS 8> D WNTIe b 72 5, BEE BE L ORILITHEFICEZETH Y, fliZe
HOIFVEHE PICHEEN SAET DREDO VDD S EHIRAE L0 D, BERFELRRIEIETH
Do

A HEIZ K o THYEFR & JBEHH & O BHICITENRD b, WERICBW X, Kig k-
FRIHOIREEI Y & AIRIRD S & 23, YA O R 53~5 cmd) B2 JE 2 R L,
Wb A EEATND, T TIIMEDORENL <, 2~3cmDBURIER & 10~15cmD A
PARLZR N LHRIb S & O L 720, S GBI FECIEE RIS 23 sk 3 2 Eih 2 7R
LTW5, BFERIZBWTIE, BAICERSTEENERL, fRhizuw UHR OS2SR
EEZCHBTDEHANE L RO, Zh b RFFCHER OB OS50 g 2 A T
%, E£2, IO OB XOYeE TIIIRFOEVED LA ZET D, RRRICY~ > 7
T RIZB W THHCRIES &b & A EZ 72 L, ZoRIcmbaziEs 5,
WP ED/NRIZ B RF R DN TIC—HIRAFE LTV D2, T TIETFEORT, Pk
DR L FACES OB AT HHLE L MEPIRD BN D,

AP PET DR EAIESED L BY TH Y, FHUITHFIER B2 N5,

éj\

FIR BEEEOHMA

oy ke )l IR
Populus ezoana n. sp.
Salix tatewakii n. sp.

Alnus protojationica ENDO
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A. protomaximowiczi TANAI
Carpinus subcordata NATHORST
Fagus protojaponica K. sUzZUK1
Ulmus protojaponica TANAL et ONOE
Polygonum macrophyllna n. sp.
Cercidiphyllum crenatum (UNGER) BROWN
Magnolia elliptica TANAI et ONOE
Liquidambar miocinica Hu et CHANEY
Robinia nipponica TANAI
Acer palaecorufinerve TANAI et ONOE
A.  protojaponicum TANAI et ONOE
A.  subpictum SAPORTA
A. sp. (SAMARA)
Fraxinus K-Yamadae n. sp.
F. honshuensis TANAT et ONOE
Diospyros sublotus n. sp.

b & iR
Salix protogracilistyla sp. nov. (MS.)
Betula protoermanni ENDO
Fagus protojaponica SUZUKI

11.4.3 9& ifa‘l =]

AT A BRSNS 20T C & ZETHE I 7 LA L, ARRAICEKE T
BV, JeER LYy MRS, AR IS K DR STV,

TeE 72 Loy NEREIZIERICEIKE T, KERWLIKAGREZEL, BT 5 LAt
ROLERIKAGE TR T L2785, SR OHBCRICHEET 2 b0 ETRDOOND A, —fiK
WHERE RS, T RAETHY, LIXUIERRIEZRZ T2, M baldnbs & aE
EIRTESIC L < ET D,

AR TE T CIXHIRARW UKETH L3, LIz 235, Eiicihs
LR o TH T RZERITIWRE Y, ABEET D, REITMRLO & D H 5Lk
DHLOETHAHLTHY, ZEROBAREZEZEATND, BEFRET BRI TRE TH
%, JRA1E5~10cmo A JE Z k0 KT EELm OB 72 b 005, BUREEIL TR O %
LWbDETHD, AEFTIEEMIZRDI LMo THHOREIMEIML T2,

BEETH RO HIKGE L, FkCH * » KR - SRR LI - AR R LEE O

3
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aEELTEY, MiCidmikkE - REFEREDTERBOEAEATWD, £z, B
FRLH L, FREITEIKE O TR SN TV LA, Wi & RARICEREE TR,
A HRTATHLE 5 T, FALoBRE & OICBEM A EG PR oD (1K),

s B L URBO0X30md b %
k% v TR )
- (BRI SRERE PHEDE)

ffﬁ%ﬂ’f: REt Y v NRRE

AR
o MR

TR B L KBE & O
Tlhebb, BEEO, MhtaxEHTKEDO T MEIE LE L OEFO LIS, i
BeEB LUBFBOIEE OBEZA L, BIKEOWIZ L > TR SN T0LRAOZ NG
BN - T, BEDHIEZH > T LBEMBIES NS, WENIIFRBEIZISNT, K
JEO IR EOTAB IO EOHEZ & LTWAD, HEl T ahis 2 < Sivh)
ENEBL, IO EMICRDIC LR TH T ALY AMISEL 2D, HiebEE
WL XS R EET DN, WOKMEOHERDEMBINDLDHTH D,
PN OB TR B T 2 BEOHRIZHE 2MD LB TH D,
AR RICOE OB BN, TNttt 2R"T b0 LEZLND,
Az R T A TR
FAk RKilEOWWLG

Salix lanceolata n. sp.

S. serrulata n. sp.

Alnus protohirsuta ENDO

Betula miomaximowicziana ENDO

Carpinus stenophylla NATHORST

Fagus protojaponica K. SUZUKI

Quercus protodentata TANAI et ONOE

Ulmus protojaponica TANAT et ONOE

Cercidiphyllum crenatum (UNGER) BROWN

Acer protojaponicum TANAI et ONOE

A.  subpictum SAPORTA
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T ORKR BRIt 1 bR
BALE T
300
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WoE NI
Alnus protohirsuta ENpo
Betula miomaxmiowicziana ENDO

Quercus protodentata TANAI et ONOE
.5 2k Il2E M

11.5.1 R ELE

ARHUBN A 2 IRACE RO BRI, IRV LIS R E 26 0 L EE L 7y
bOLERD D, BEIREZRTHOE, HEIEREPICHEET DEWMEZR VY LN SO &G
IZiB-> THAL, ZOEEITARBEBICEL R ALY A NEDOSDRL, /IR S
RE LUz L U CEETAR IR & LT b OIHEE RO 0 igIc £ L, fxo
HHAE R LTS, b —ii7e b O ILH B IE 0O B35 72 MEBE R EHRIR TTACE ©, TicE
RO KA HDO TN D, Zofh, RHEEATHCS - AERTSCERB I OY Y A 44 NE
TRCEDR B D,

TRCEHIE, COMEERAZRIZT 24 H5>ORIIKG I, TNTNERRLEEEZ LD
LT3,

mos s |

OROEAE, B ROKEIEET, KOO bOLEx B, NHORHCEREIC

I TS, 1RO b DI HAAAROPRFIIEICEL LTl v, REAMICEHE &
OBLRIEE B RACEE Lo LT D, —iRICE, WH U5 L EEAE%Z 0 T Atk
BEICELTWD, T OFSAHIIEMERIL L OBHSIR 3 IR LT\ b,
REEAACEL, ST CIIRERAOHR EAEENDRY, FNICAEOBREE> T
Wo, RIRAOBERIE, FEIEEE L THRLASERRBIR Ao RS n s Z 803 %
WV AT EE LTH I AN 00, $HREHER - fhif i X O%RIEA 28 RIS

ARSI TS, EEEMEOL DI, HTCHE, ENCRIEEORLD LD L
WD, “IRHNRIAT I & 2 WITRLRA A ER S, JFIEDOARB 72 b DAL,
mos A&

ZOMOFACE L, LZETHE R OIS OB BRIISRO T 47 L i)l
F O3 BORTIANRE LTHET B,

RNBOEAE, —RICAROBSE GEmm ) IZETZ A HobH 0T, NSHEd
ZWIEEWHEDOWIE 72 SI2i VA L T D, JBIRAIT O b O 1K ERILR 2 EHE L C



22

BY, ZOHGEMIAROFH L IZIERMHO LD L EX BD,

BT, AREHO-AEOBSE AT AL NERY, EFNCRHEA (0.5X1.0mm
MWL) BEORERORZEI 2L D, T, “RINSHIEASCHERS AR L
TWD, —H#TIE, MhiAZERs LORRAZE (0.01~0.1mm) (28I EN THEAED
WEEHEGFLTOARVEDORH S,

"o &

NP O FERCE 1L, AHILCITR S IRV 2 5D TV D, £z, TOEMLIR0 Lk
T, WMEHSEOBE b O, HRERMSEOBE L b 0, MERITHGS I J OB E AL
HRERBY, ERD, HIRKERT L0, BERERTLORERDH D, KINEDE
R% 729 b OILFEELR & OB 20N FiACE <, RE T & A ME T~ T CoAEM
SN OV EF L ONE B R G O 1z L T\ 5, AEHEPICA O 5 e, %
BT HIENSIHET70~80 EO L O3 % N, LAvL, EATICIZEW O EEL O % E b
RO B, AEMOWMECAPR T EDO B D L ITBZHO AN S 5, ERERITHCEHE, &
AT OILG K IkmOABFIARICEL L TR Y, fREACED 1 RIS LTAHLR
%, FERAERACHIE BT O RGO A MF)NIATIAEICEH L TRY, —ICERKE
MEEATVD, ABRIEHCEIE, BOZERIE & OBERTITR LY, MRitscs A o 4%
FH/NRBLC 2 B, HEITRREZ T b0 L2 Fl—Th o,

FRIRIERCE L, BT T, L LTHT ZAEWENLRY, Wkio b o L0k (0.01
mmiNgh) OB O EREREEZR LTS, FhUC, REABIOEREREZMES, ERERT
HOAIE, Bk (0.5~3mm) 2T EREAKL T T ALNDRY, AKOREEZLZRL
THERA « HRRA 8 2 DI A A ERL STV D, HEREHERECEIIH 7 AEWEN 7
D, RRBUEIE B T LT D,

HRIFERCE I, A BRI A > R ORI TR B S h T\ 5,

LR~ IMBLOWRACEFE, £ OFERNS A C, A mIEHERE % B OHERELLAT O
KEIEENC L Db DTHA S,

72 A0 L AR M T B 2 S 0 K TR B A KU T TR Y, IR B A
EE LTS, AMIBEORECEEOTEE S Z ORIICH 5D THA I,

BN S =B AV

Z OO FHRCEE, ARRIE IR O R I MR A 5N 5 b O T, REBO LA
S TWND, —RICAEDOBERBICE A, HBRLAE~ERE T, — I AEL IS Eo b
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DR %o AREFADIAIE R T B D EREHITRIC LY, 2 2 TIEAERIRACEHE LR 5
Nnd, BEFTH, ARBIXORNEADOBEE ARER2T T AEMEENLRY, AKX
RRNIKEHOTABAEE 72 L, REAKSIZAN20~30TH D,

.52 & 1 A&

ZCEE, PRI P ik & OBE AT O ITERICTE N L TR Y, B REAHH TR
IREBLAS B FIE LTV D, AR, INEGRECH O FAC 2 2B L T L TR Y,
SHLMFAT [ ik © R BB 2 J i & BT D

T, RHEEA, SRERHA T KON A DO BER & A FE DY L 0D 7R 5 — i A
WOWEERLONH D, BORES1X0.3~0.5X 0.5~ 1.0mm$ LT00.1 X 0.3mm
PINDRLEEZ A L, & EICRIERY B, TORMITANMO~ 60 Th 5, Wil n
LU A1 0.2 X 0.5mm NAADOARRZ2 0 L 0.1~ 03mm Dk a2 L, 1T AL
LMt E ROV, GIREOEYIE, 0.05~ 0.1mm D

B AR TRIEA L RIEAB I ORBAEY L s BOR MR KIS O
(A B D % 387.6mad /I (L)

.
.53 & ® & Si0; 53.90
TiOz 0.74
ZEl, JEEOILTT R X OHT o |UTEER AT/ ALO; 17.08
B3 LT 2, Fe:03 3.96
e SR VS FeO 6.93
BN T, WREMEE B T, 0.02~0.05X 0.1~
- MnO 0.19
0.2mm ORHEA B L OWRLO S B A 2D 7Ry, & MgO 4.03
PO TENMCAEEGL T LBD D, BEADEMNE Ca0 7.46
ANT5~85Tdh 5, 7e A DAL R85 5 & Na0 4.16
e K20 0.80
DLBY Th b, PAOs 0.37
11.5.4 ARZFLE H0+ 0.23
AT, IO P, AR & o H:0— 0.46
BERAHEO ILTER 2R L TR 9 LTV 5, 8741 Total \1W33
THRARIROEAT, & XIHBEHEE LD L, tot. FeO | 53.9
RHEFARRIEOBER S X OA BB O BERERN S MgO ] 20.7
Alk. O 25.4
RCEENTVS, BT T, ARA - ARB IR
aFE A R

EROMRR L AR ENDRD, (o BE 7 45 7 4 B A2 )
BERAHE A1 0.3 X 0.5~ 1.0 X 2.0mm DRLJE Z A 196242 7 Z5Hr
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L, AT, @lfhz sz TR A HOV20.5mmN A ORI~ Rk AE dh OEG %2 70 L CRET
Do BERHT0.IXL.OMMOEFR~ANABCIRE 72 L, 2 <IERkEAICE{EL TV D,

FFEDOHDL, BIMEBEON T A8 LOMBLOREA - BERNOLRY, #ENCHER:
RREA D TIRICAEREN TN D,

ERO—FINE, T AEAFE L DBEOREAL XA TROBER &6 72 2 Jit B &
DB R TACHE AN E TN TN D,
.6 # m %

FEVU R = RN - A1 JOVE ME) 55 D F ) I % > THRET H 3 BEOWF
% eHERRfE &, PPRERE O RHER & B8 5,
11.6.1 B # #

t B IEHERS R 13k ) 1 iRt T h iR B, M OB Tl ~7z X 9 T4 180~ 220
mo> & Z A AR L TWd, BT SEA TR Y, i E L s LU
WA N IRTF T D12 T E 0,

to B I HERE (AR 00 21 Dk 720722 0 IR < 3 L, BE@100~180md & 2 A
PRI Z R LT 5, 8BRS HEA TRV D2, IR VR L, - -
itds KOKIKABER SN D, AU O S1Z2~amii% Th 5,

ts X EHERE I b R R ORTRIC & V), BER4A0~120mO i & TERL T 5. AR5 T
THEESNDD, FRTEBRBIRBIC B W TIIABE S & 5, HERRITE DD TREE
T TMHZEANRE LV, EEEITR 22 LI « BEE OTEN G20, EICiZEiBen
DR, WHPIE LIE UIEF @RV LFIREORE T - il X OVRRIE 2 E 3 %, &
HEREW DJE S 1ZA~Bmiflit: THh 5.,

1.6.2 3}/ # #

MRS A O TR L, BRI OILEIR 2R L TWD, ZiubidE
LT - BB I UM 6%, TORFREIE, KIOJNIRICHMEO R AEES LU =
FROMBENRRD LD Z LBHEET D &, FEmicT &R0,

.7 Hb BT

AREHSE, GBI A EREEE O — > Th 5 B — L R oL T IEE I &
TEHMIRTH D, ZoHIBIE, £, BrE SROHERMEN, SR EEE S KOk GBI o
ST 1 D ORISR & A b R ko — &2 22 L, L <ICEOERKICH I HAEE L
DTS, LERST, ZOMIKTE, PARPICEET SRS EEZ RIS L CRE =3
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O FEEAERHEENC KN TEB S HH ST, b2 0M6% Lo LT,

BHEAYIZ 7 C, ARRIEHIE T, B OAEMC, MERORBEIIINSHEO TR N b
HTHBLTWD, ZONSHOWEZR & Z2E > TEWHEOHIERAREEL, I 5122
NEY > THYONSHOWIE R H 5, Zhbix, KINGE) & &I L TRV, kil

AEOFENIZOWFTFITH-THE I bl TWb, £, EWMHOWIESAGEIZHh -
IFEERFUR B ST D,

A FUINNE —SSW D —fik i) & b - THF R RES 272 L, K& A5 &5
FELALOMIFERTEH LTV D, CEEREORE LUVVEEIL L < DAL 2RWDS, BkkEEICE
DL CKIIEERRO & O0—HR0, HE - ARKE « T v — NN EOWBOHE 5T
EESNTERB LOER, &I O ONHIREEN S 2N oW OEAITIRE CX 5,

AR O FHE I MEEZ S LTV AT, HUE O— R EMIZIZIEEITT 5 DT,
DO bR bAeboREARLNIEE, KtIEE, BsIOCEHUmETHL, Z0k)
ZRAEMBTEEZYIY, NWZRWLWNW 5B XONER W LENE S MIZE 2 W g
BDHN, ZORKDOHOIZL D HEOEBITRE e,

SREAIE 2 & B BRBINCID - TEY, wiR RIS O P 2 BRI L, e
JE D ARIREE - ERIOZAL - #JE e EDDHEE S D WE T, e A P E AL O W T
bDHAREMEN O XV, ZOWEAEE L L, WERIOBHIERE, JBIREEO—HEs LT
DOEBRITIE, Wb HITIC50~80 AL, HEHM MG L LT D,

ZAUSTen L, Ve ARRWTE AT L8 I 1E S 7o i BRIl e i L OMCEE
T, BRI HERIO Z & b dH DAY, —MRITHER LTI ITIZ50 7206 RELT B < A
LCW5, =L, BN ALEE 2 SRS/ TITIE, 2720 HERI O B AL
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(Abstract)

The Ikutawara sheet, covering the area from lat. 43" 50" to 44" 30’
N. and long. 143 30" to 144 00" E.,issituated in the northeastern por-
tion of the Hokkaido and on the eastern side of the Hidaka mountain
range which is the backborn of the island.

GEOLOGY

The area is covered by the Jurassic system, the coal bearing for-
mation whose age is unknown, the Neogene system from the Miocene
to the Pliocene, Quaternary system and volcanic rocks. Among the
above mentioned, Jurassic system occupies almost the eastern part of
the mapped area, but in the western part Neogene system distributes
extensively. The stratigraphical relations between the above mentioned
formations are shown in Table 1.

The Jurassic strata of this area, was called “Undifferentiated
Mesozoic” formerly, are steeply dipped, often overturned, and zonally



Table 1
Age Geologic sequence Remarks
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=
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Asahino formation
Yasukuni formation

arranged with a trend of NNE-SSW. These strata are separable into
the Y ubetsu and the Nikoro groups. The former is conformably
overlain by the latter. The Y ubetsu group is considered to be



correlative to the Kamui group (upper part of Hidaka group), and the
Nikoro group, to the Y amabe formation of the Sorachi group.

As no fossils are found in the Y ubetsu group except of radiolarian
remains, the age of the group is uncertain. On account of the strati-
graphic relation of the Yubetsu group to the Nikoro group, which
intercalates lenticular limestone yielding fossils similar to those of late
Jurassic Torinosu group of Shikoku, both the group under discussion
may most reasonably be assigned to Jurassic in age.

Y ubetsu group

Thisis agroup made essentially of clastic rocks, and is lithological -
ly divided into the following formations in ascending order.

Nakazono formation 430 m thick
Wakasa formation 1,100 m
Mizuho formation 4,000 m
Onari formation 1,200 m
Nisen formation 1,400m
Asahitoge formation 850 m
Asahino formation 1,500 m
Y asukuni formaiion 800 m

These formations are conformable each other. In the Yasukuni,
the Asahino, the Asahitoge and the Wakasa formations, the main
constituent is sandstone with conglomerate, and the subordinate one
is alternation of sandstone and shale. The Onari and Nakazono for-
mations are composed of shale with thin beds of tuff and chert, and
small amounts of sandstone. The most part of the remaining forma-
tions consists of alternation of sandstone and shale. In the Mizuho
formation, however, shale chip bearing sandstone is rather predominant,
and conglomerate is present.

Nikoro group

This group is mainly composed of schalstein consisting of basic
lava and pyroclastic rocks, accompanied with shale (partly siliceous),
tuffaceous sandstone, chert and limestone. The detailed stratigraphic
sequence and the thickness of the group are not precisely known. From



limestone the following fossils are collected ; Stromatmor pha yokoyamai
Y ABE et SUGIYAMA, Stromatopora (Epistoromatopora) n. sp., Milleporidium
kitamiensis HAsHIMOTO, Stylina sp., Petrophyton sp., Macroporella sp.,
Lithocodium sp. and others. Radiolarian remains are contained in chert
at some places.

Coal bearing formation unknown in age

This formation develops in small scale in the north-western part
of this area, and consists mostly of dark grayish or grayish sandstone
which intercal ates tuffaceous shale, conglomerate and coal.

The age of this formation also has not been determined to lack
any fossils except porens, which suggests the probability of Tertiary.
Neogene system

The Neogene system is subdivided into three formations, from the
lower to upward : Ikutawara, Toyohara and Y ahagi.

I kutawar a formation

The Ikutawara formation which is distributed in the western part
of this sheet, unconformably covers the Y ubetsu group in usual case.

This formation consists mainly of pale greenish tuff-breccia which
intercalates several thin layers of sandstone, shale and agglomeratic
rocks.

In this stage acidic volcanic activities are observed frequently
(Rhyolite I, II, Il and 1IV).
Toyohara formation

The Toyohara formation is observed in the north-western part of
this area, and covers I kutawara formation unconformably.

This formation mostly consists of grayish sandstone and mudstone,
intercalating conglomerate.

In this stage acidic volcanic activity is observed (Dacite).

In Samakkesaroma, Shakin-zawa and some other areas, this for-
mation yields some plant fosils. The plant fossils of this formation,
shown in Table 3 (See Japanese text, pages 17), are concluded to
belong to the Miocene flora. This formation would be correlated to



the Shanabuchi formation in the Konomai province, from the strat-
igraphical position.
Y ahagi formation

The Yahagi formation is distributed in the western part of this
area. It unconformably covers the Toyohara and Ikutawara formations.

This formation consists of tuffaceous mudstone or silty mudstone,
sandstone and conglomerate. Also it yields some plant fossils. This
formion seems to belong to Pliocene.

Volcanic activities are observed in this stage (Andesite and Basalt).
Quaternary system

The Quaternary system in this area are river terrace deposits of
Pleistocene and alluvial deposits of Recent.

They consist of gravel, sand, silt and clay, and some of them
comprise peat.

ECONOMIC GEOLOGY

The area of this sheet-map were well-known as one of gold mining
districts in Hokkaido, largely worked at the time before the World war
II. Many of the gold deposits develop in the pyroclastic sediments,
mainly composed of tuff-breccia, and named as the Ikutawara formation
in the Neogene system (Kitanoo, lkutawara, Showa, Hokushin and
Taihoku mines etc.). The gold deposits in the mesozoic formation
(ex. Saroma, Chitose and Taiho mines) and in the rhyolite T (Ryuo
mine) are also present in this area.

The gold deposits are mainly composed of gold-silver bearing quartz
veines which has nearly E-W trend in strike, and associate with the
N-S trending quartz-veins in very small scale. The latter small quartz
veins are typically developed in the deposits of Ikutawara and Showa
mines, and in these small veins there are sometimes very high grade
ore with megascopic crystals of native gold.

Generally, the quartz vein show the banded structure (silvery black
in some cases), brecciated structure and net work structure etc.

The content of gold in the ore are low, especially in the E-W



trendig veins. The proportion of silver contents to gold contents are
very low in the Ikutawara formation and high in the mesozoic forma-
tion.

Common ore minerals occure in the vein are native gold, argentite,
pyrite, chalcopyrite, sphalerite and galena, but these minerals occurs
in very small amounts in general.

Ikutawara mine, newly called the Kyoei mine, is the only one
working mine in this sheet-map area. The production of this mine is
15 ton=* per month and average contents of gold is 25-35gr/ton.

Besides the gold deposits, some mercury deposits in the mesozoic
formation and in the rhyolite 1l are deposited in this area.

Mercury deposits in the mesozoic formation, mainly develop along
the sheared zone which has EW or NS in strike, and are composed of
cinnarbar-clay vein or of cinnarbar impregnation of vein like form in
sheared rock. Tochigi and Mizuho mines belong to these types. The
deposits of Asahino mineisin the rhyolite 1, and show the irregular
mass of cinnarbar impregnation.

As non-metallic deposits, there are coal and white earth deposits,
the latter are working now in small scale.
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