585001 H & X b

i
%
=
T

oA

(BNEs— =5 48 %)

k2,

LU W

A 131 4E






550.85(084)(524) (1 :50,000) (083)

58 3 O 1 i E X i a &

B i &

(BNEE—55 48 =)

MroE OB A AR
WA A 31 4E



i & X
8l B8 N

(A Es)

(

)& 1: 500,000 %




H R
1. M JE eeeeeeee e 1
0. Hh T eveeeeeee s 3
o. 1 % P PP 3
I, 2 FBBEIEEZR weerreerreemmeeae e 5
I, 2. 1 HEEZJEIEwoverveenerseennenseese ettt 5
I, 2. 2 FHEE R v eeeeeveesnernesseensesteie sttt 15
I. 3 5 0 Rverrerrerreee e e 16
Bl T PO 16
ETUIERE «veeeeneeeeeeeeee e 17
Fo o T B +ovveeesreenseette ettt 23
T S BB JB eeeeeeeenee et 30
LB EED S FE & HIETIHEAR oo veereeeeemeese et 31
I 4 JTA T Reereereeeser ettt 34
T PO 34
I, 5 A PU TR ereerrerrereenreeee e 37
I, 6 HILED B 3 veeeeermeeeeeeeeee et 37
M. 6. 1 HIERFBREODHUEIRENS - verveerrereerrerneneene et 38
L. 6. 2 JHUEREDHIEIRENS « verveerrerserrenseneene et 38
. B IR - verereeeeemseseseseses st 41
m 1 7 i eveseenen et 41
m 2 FFIJ vt 55
TZ e e 56






1:50,000 HIE[ig
it | & (FAFI304F 1 HAd)

B fi &
(BEE—55 48 5)

ARMIE DI A IE IR 27 4E 8 HAM S 10 HIZWMF THEMEL, FrEAEIE 70 B
Z# LT,

AT o TEF & U Tl R x 5 CIcAlBUE: BE o EEE R0k 2, b
MEE R 2 RIEBER D DML E N, PO R FRER IR NS OIEX Z it & L
Te IR DB, RIRIESEGS R 5 it 23210 7o, AR DK HIER IR & 5 I
A SRR 513 7a B2 S ORNZ S 35 T LNTET,

[. ih 7

C OB AL E O REICH O, IS ORICEET 5,

HIE WM U C Bk oLl (KRR 5 B8 B 75 %, il o s e &2 NW-SE I
EZEEZEE LT, Z2OMAITEMIEOEEZRICT 2, T5D BT E-W
PEDILFEDE L CH D, WUTIEMRICHE L TH/KEDD D, ZTOMIET > BICHT
B2t > TSR, ZodcidE b THE/NREED ML L TV %,
INFLIE DR 2 INFI DA T U, 2 O PRI I a7 U Tl AT 2 U R 2 1
LTV,

—HRICHITE ORERDFEBIZ AT OWIICEE LT, WREE ( LHHER) O



EEIEERE - LoRFEAE - R ATEARE - WA aREE - AR LIS,
THIRIERE (HEE=5R) ORREEE B XU RESMEO MK T, UL LIERE
VAN LY e R R AT SR

AR DA PR E#E U <z 5 0 TH D, lRERISRMISED, Mk <,
& EE U CHEBLEANTE IR S TV B il BIC I TBEO A & L TOATENEEHL,
ZTOBLELORWENSA - FRA - 205 - BBEBIUORBETHS, £kl
TS & ZROBEEMRIET S (KK 1, 2 2. ThbDOEHRICIZIEIOKEYTH

Rl 1 L7 ool &k Xk 2 HTHERS OiERER
i ED B B EDFEZ R al X bl EEE o ABEE
(VY LT FHE S 2L ), (QRLIE (25 D2 TANCY = ika))

2L 00N, S OERGEANSEZEDEEETN TS, WTILT
L, WRCBVTURICRONS EiN L L 8ic, wFMAREEIC K> THRIELTY
BTLERTEDTH%,

e LT, FaaXvIbs&iTY LT FEOME F/NMUEDOE DN D
2T ET, BEFEXLDEEY, INSOMIELRVWINGEELTH S,

WIBDOERBRICB VT, ZOMBOMIEIEREEREEFAETHD, LTI
BICENTAEEL DR S WE LMK TH %,

UG T ORI RS R ALBRLE EED 575 572 T, iEAlE C > IS TURICHEA
TWB T EMNRDENS (K3 2 ).

JERERIC B NRBEDORNEDN 531 LT 5%,

MhR 1 TV L7 F ol L BHEOFEZ, KR 2 T X > TEU R



(A) i (Xigst) 75 Ak z 2es
at M (JEREXEAN) b B

(B) B & ARARIRIL
KRR 3 T R O B R

M, K3 TR ORI & % 26k
TER DB IR 27 Uiz,

IR 4 1 E R S A OHIER 2 R Lic b 0

TH%,

WD RO & 5 B TH % I WBIZ

U<, KIS T L g\ & DREHZO
BT, MOHIRIE AN O A SR

TH%,

AHEE D AVE Tt & IO RN LT

LTHIBN, KD BAF R i 8 A WA R b ) BB
s 11 H EHETO 2 7 ARICEER W, aﬁ§g2@ﬁmwmw

FIDIRYTb W ENTBUET
WE AN ERR T E

M. ih =

o. 1 # &

C DK DR %2 75 I AREBERAE, DRE—BBIC & o TR =i HA A



HIE Y, M0AEIC K> THER ) 0RO EA S KOS £ 721381
J& 12, MAa=He Y BRUBERERICE > TAHER Y L XN HETH S,

BAZERMNG IC Ko THRERICBT 3 C L EMLMIC Lit, ERSHENX
B =R E R EAERY DR ERICHIMBEATENS L ER T, ThDE,
C OUBETRFRZYGET ZILADEIMNZ UL, WBEEO LEHBOAIZE=RD
0L ILEREAL N0, HIERRDS R TSH - 72,

MR P TERiE L OB LY 2 B ICad, MOMBHER» 550, ©
HICR BT LI > THBI OHERM £ 7550 T O L EE ORI OE 3 LT 1358 =
RO AN, RIS KO Y IC k> THERICA® 5N,

A O =R IGHIRER L K EN D, < OHE I TIEED S SIS EIC H > T L
FIC 19 B REKIE~BUEEO i =R T, it Inizc e H2M, (LAlkcK
S THFFERED L (b - EEaH R n U REligiiit ) i 5 2 ENHS M-
7z

MR RET V15 & R 29 1S & > TRED S HIRE - HERE - KeiE - HERE - &
FEBXURAEICK DTNz, FHEZZOHRREZEE L T EARERE (HI LR
G BRI ) « Fa Y R (KRS - MERIEE S KUOWKESE) B&
CE 2 ORITIYERE « LY REERE ) X0 Uiz RO BT AT
HOZREREN L B L L OB TIREHREE THED, 0 LAOHEIZH]
MENTRIOT %,

SRS 1 IR T A DA RIS BV T, S — D HERO R B O/-S
LEZIZEDTH S,

HREREO DTG FEICIA L, WICIZENTH S, F I AREBHERZ O W =E#HE)IC X
25T, EHHEROBRZEEEO MK, TWIETHECHDAEFNTVEESE
H%. JLBEOREKIED FRRHHLIC BV T, NW-SE ICHE T % i 8 B 7 O bf
BT, AdOMBEREILEOTfIRER I S NOEER L Bbh 3,

HREECE N5 AROMERIE, —45 U CTHIBSRE - iR HE X 728 R &
EENBTEHH B,

R DS R 1, IESRE & K130 5 BRI OB EHER A L ST 5

AR D) EBOAEIRIIRE Y L KATE,




W, AT IZE Db NE,

JEHEDHAICIE, @ERIC K> TKHENZ W DO DEEHEEMNH D, Kl
LT ERDE D=L, TNEOEAOLDZIIHE L E L&, AR TIX, il
JEUE B NS AR B L HERE I AN R 5 B A8, HUE RIS I3 E I L 7z,

Miks R = B I
Sl Lt S HUT (AN & OB ) 29T,

BIhf 5 (EPNER T & BARARAS & OB oL T, IHTERICIZIISE N ML, (1
THI AR TIC Y %
AU D ECRAEDJE P72 5 1 RISRT,

o. 2 E#HESR

EEHERICET 5 6D, W EABEZIELN DS,

0. 2. 1 =gt

FEHAERICE T MBI NRIEAF CTH B, AHIKOREERIE TN 5/E
FRREEBIURARABICXSENS,

JERREEHBNHEREY N S50, ZOFREIIMLAICK->T, FAERICET S
TEDHASHTH S,

BAAREZ, ERRELEAGHERICHS EEDNZMNOUHREY TH %,

EREREE
AR N S MEEE - ARBLTE S B K ORI AREEICX TSNS,



Bl1E B OB &

g DHE i aa i
‘ e N 273 \
Moo B R M K Y .
B e ERA(D) ()
o 4 B = |
e KBS (W)
ol ‘ﬁf ?’)T% MR B '
w o = (x b h@%ﬁ%,f@‘
% e o Uessomr )
N I T
. i}
Wi R e )
i L om KT =g
e A ‘ ]
Lo (P ld)
| 7
= Pal= T = BN A —
f | 7 &
’ = TR
5?_ = i ‘ }ij 1 o~
‘ B I 3
B T s | R |
RO RRE
R ‘ *5Jﬁ%ﬂ'4 3&5§iﬁ
i 71\;\,‘:@74‘ i il o =
T H T T T T T e e T T T T T T /‘( i &
1 |-z 2 o (ﬁz < !
I\A,i,fiﬂjﬁn,\‘\d /\ﬁ‘/wvv\/v,vww\,\,\/\\ i @Hj\
| | IEET S <m>
| e T - R ;
o B ASEREREE | Q) ;
B 2 B iaamem MRED
e om T \ FAKEE omm?)
%‘}%igiﬁﬁ@@w =)
i Ey Lo ! = b ‘
‘ o o | ECETE EE (L)
® R -

I i

|4’ﬁ) e

RE PIEEE - SIESE A KIS DR,



S THAER "2 & > THE E N/ Inoceramus AR EE TS DE DT
b5,

PisER M EE I AMIENICEEbNZ WD, RERER D TR Z RS
M~ DHIETH 578, T >k %,

AEFEESH100m U EEFEZSNBEFT, FRIGKFETHS. FLLTAELE
HAEELDHEMNSRD, HAZRLIEOMAERE T LEIRMBES B X UlS 2 e
ER

WE IS PCR B W LIRS K 7 59 B~ R OfEE, B is 4T,
RHC AR OISR DN R 2R A, BIKETH %,

HAR—RICRBEZ R 5 HEHOMHE, Rz aaT, RKEOZEDNH S, fi
JKIC Inoceramus DI ZE5B T Lhd b, HADEEE 1 Hhilcm ~Fm oD
DT, ESINEFUREDOWELHET %,

ARG E R RBEE~E I OZR L, HOZIEOMENSED, B - B
AT S, TNSOAEADABORZTZIEBEIH cm LT THS, ThHD
BADEER—RICH m TH 2N, ABEMOZLENESHE L THDNTWS
DICHFET B TRIEL, TALEEI NI > THED, SEEXEIC
S 2 TR EI S ISR T %,

B FEDO XS HkUEAETH > T, BEICKEDOMBE~TA#ENSRD, i
M E « HA - A B X UHIREFOE 1om LN DM/ N2 &R, Tt
YA D 2 BB LD %,

P& AL 3RO L OB I DB T H - 7o RHA O HERTY) T, ZREOZIIEE DM
W20t DTHB, INEDEHBRLTEIEAICHELTWAEITTE, oy
ENUESYSIZS A0

A3 LB O RIRKIE B & GO 2 RiE NI Bb N, JEERIEO M # I
DIREGBOWEBICEEN S Inoceramus 2L ¥ %, 14 F1E S 13T > DK
Bib75EM 5 Inoceramus shikotanensis NAGAO & MATSUMOTO 38K U . kushiroensis
NAGAO & MATSUMOTO ZfRHL L, ZE#% X Inoceramus sp. (group of 1. ezoensis
YOKOYAMA) 53X T 1. sp. (naumanni L[A4£0D double ring & D% D) % FREL
L7ze TOIEMMEDORESHIC Ostrea sp. 33K U Terebratulina sp. Z 35 &



W& B, RICARNTIRYLA (HHE?) OB Z&rcE e,

fEAIC &> T, AREEN A LRI 5",

AEEME=HE Y B X UBBMR AP ES L CEHEDO L L LicEic s &
BN, Ma ¥ 1 ZFEERHO S [FHIOE &, S Nucula picturata YOKOYAMA,
N. cfr. angulata Sow., N. cfr. mariae d’ ORB., Solen sp., Tellina sp. AV
ENTVW5,

MBS A R 5 L, ARIBHRICEDN S i FROHET
B, AHIHOIED SAHTBICH > TLLS 30T %, AEIEZ < ODWIEIC K > TY]
WrENTW2a7dH, TORSIFEMICIEZROEEND, ¥ 800mickiEBbNns,

AEEBBICTRENSRD, WES X TEKEOEEZ KT,

REE ISR O~ e 29 5, £ <8, BETEmICZLY
N, ABOTHTEEHEZRLTHSEDI L H 5, BEDOEREE IR RS
T, WiRMIC & A, BKTNEAEGITNER 720, DOTHEL THREICETR
+rns, COMEIIET USIREGICERST %, TEETICE, RO RE
PED, —fIcB cm ~ 10 £ em, K& UTEE 10cm OFBEALIELIETEN S,
COMHBAPICIIEMIEO OB EENDZ T ENHBD, MEAIFEELRV, S
E— IS Im LR O & LTNTEL, Mki~HhiTd 27, MG THkz
ET2E0R, HREIKOOBKEDEDNH S, Wild—BICAEDO FEicB T
BHETH B, RIHIEEH mm ~B cm OWEEZ L, A, fk, ST, '
HEFRICKZR S THNZ W, BERRINED 5 WIGERER S, EETCEH m
~ 10 m T OMMEICHENS D, Bie LTI 10cm ORI TEHICHENS C
L H B, AN EREEZDREDHNA N LICK > TEMDPAHERDOZ LA %
WA, RIERHEDOEEENS Z 2ICK> TEIMHLEMNMIE NS,

AP O - g Y BRUEA Y OFEMICY S,

A ALBUBERT L 5 Ammonite ZBRELL72HY, COEMCERERGRMSN
TWVRW,

HRWERERE ARIIUBEIESE A TH B, WWREEHEEBOMMCEZT L,

FE2)  PEME & IS K K PE 0 Inoceramus kushiroensis, JEEEHT 2SS 7 Vi O Gaudryceras
sp. ¥ KX U Puzosia sp., WR=EEEHA FUMH AR AT k7O Gaudryceras striatum JINBO %
&5 T, BV LIS O PISEREN b A S0 LIlSHIHO 0L L5 0,




AR JEPHES A 5 HhlZ A TRIRAIC B> TOAI S %o PHAEICIA <

530S % i

FEAEZEMELTVD, AFEZOMEICK > TYiEN TV, TR
SEIEREICIERD BNEVD, K 600m TH B,

fsi : BPIAIEE (JB 2 5RL)
cgr  BR E

cgsy: BRI

cs; RS

s EMTEOBE
mdy: JE B (BBE 23RU)

cgz : BB (EE30~40T) FFIRBER

mde: i B
g “H

RRELEE

FERTEE

B WREERE T OBSO R (K>~ <) kb )

KlFdWaze £ LTlREZM1ES
HiENh 5%, BEZHE, WaEdW
MR EZR L, L UTHRIARVL
fi < MR DR, BRI EATH S,
LU, —EBCiEARICHEES 2 & o,
FRIOE D, FTIE PRI TRER
DRIKEDNRZ ZEEDHH %, 1
BOREZEF—HICHcm ~BmTH
%o Ve 3T RIS A~ R It 2

K6 WHRBERAEPOMS (R k<)
VT )

LU, #E BRes>mEOEATHD, LRELEKABOES cm ~ 10 # cm



10

DRIKEMIZ T, EDESIE—HKICE cm ~% 10cm TH %, #AEAED
EEIcZ < (1K, Xik6), —MRICIEKEZ 2T 2507T, Mtk - Bas - 5B
He e - IO AB K UNREESOEOMNE2ZEH, BOKETERICEH
TR~KKLKTHBD, RESHNICIEEINKR~BRERD, M AFROED (2RI
R TIEANEROM AL\ WA EZRDT) Wb D, NG Zafig IR S & &
TS BHET %, BRI RICESE m LINTH 2 M, BRI LR T 20 ~ 30m i
HETBEOND B, MH
s EICZ UL, A
WaEh bRk S 2T
IR SIS T 5, H
Kb EOH S TIELIEL
FBEEIEDEND (F
— 2, BT, T O

R AT NEIDN = AN
cg B B (%5 1, AR 6), RRICH

al FERBE LI CRELE I BT, TYE
H2M Ry bRV H 1 R E e E O (A R

CoWELLEEEL NESWSS

D FICHSNBY HD

HilREEOR FZ 5D 5 EE 30 ~40m OMICREHEEICH DN, T O
&, WHRIEREE D A OEH SBEEE
BT RMBHICLZEDTHA D,

K@D G A2 MEREEO L DI T g,
MEICBNTH D, BHRENP >
D% E 2K 5, MERLESEOE DI
WINREMEE LB, BHEBHLED, K
WmiEEZ <, KozadATEmny,

WHIGEREENSET HILAL L TIE
Terebratulina sp. Dix& £ <, Acila D
WERADL AN H B, ThbDfLmd, F BT AN S e B 2
B BREESFTERLTOZONHTEH PR



11

Hox WABARAEBXCMAYHERESEhON A
(Terebratulina sp. %#Fx<)

bt ?
{EEa

il

Member woOR OB OE KB OE B i

‘\Localizies J:EJ@?;//;;A /55‘7131_,1 = jAT|“’\7"
Species | Iﬂm Lﬂw‘(ﬁ*ﬁ) (@M{S) @iﬁ) FIEF

=it T[Eé

| HE @@

Fw]

%’
g

]
mactraeformis | |

(Nacao) 1 ‘

Acila '
hokkaidoensis

Nagao

Portlandia ‘
hakobutsensis ! X P

(Nacao & Oraruy) |

Parallelodon
sachalinensis e i :

(Scmyi.) : | : !

Anomia | :
subovalis | !

Nae.

Ezonuculana ‘ | ’

: | |
Lima sp. i X . I

“ Fusus” }
volutodermoides DS

Nas. ‘

Semi fus i i !
tuberculatus X ‘ X i | X

Semifus ? sp. ‘ | X

Avelland ‘
problematica I !
Nag. | j | l !
5% KEBEFOEBEICXS, ELACINEYWRDERESERTD X TH
50IFMIC Macoma sp., Turritella sp. ZHZET B L1105,

%, RV FXVIMRFTEBBONGARDRD SN D, ZOEMAEY) (i ?) O
LT END, H2 REARBEHTEEIREED 5 S % Terebratulina sp. LAY
DIAERTH 2, RPCEDOHBLARICIE LIE UIE Terebratulina sp. P REY{L A0+

ZENDD, INSEMMKHEOIAETICEFEL TWT, FBRICRICZWE
RSV, RFEMAEOESWABICHEAOHEY - AW EE Y, BXUM
5" OMESXUEERICY S,



12

BHHREE

AL X RIEHEORIEHEEIC B b S, MEOHERYIT, (LHIZLL, D%
HDPMWIREROME L TVREDILHE =R XN B ED, TDH%
Terebratulina sp. OEEH & EA AR S, HEERICEDONEEDTH S,

KRR T S EEHEEERE - M AR EREEB X UERFEEICX S EN
%,

FER WER ARGREBOSROBHEBIC AT 5, W RBEREED i b
D, HEDOMERIZESEN T TIEIHS
MTRRVD, BFERMEETRES
% (N8 B ). AJE DR E &ML
fHE Tl 120miciE L, ILEHRBX T
FEPEAN[A D > TRORICJEE 23 U THY

50m &% %,
AFIBECREAN 5B, WEE
ik 8 IRt R LT D& B B FUREZIAT 5.
a: WHIPEREROME b EHERS e It e B4 AR AL TH
[EOMES  a bEWIBERICSZ X5 T
B3 %o BT ORI T K UMK E

WENZ L, ROTIKAGB~RAOHIS - s - TREESA A - PiRaiafa - %
IEB X UREEEESEND 5, MOKE S M TE—RICHINRK~BKTH 2D,
FHCEANBRDZ EDH B, LEHTERREEIDEDPLTIILIRDT EDZL, TN
5 OED ISR O TR FTHRE N TV 2, PHET Zmb B0 LEEH#RT L,
WIS b BIRRERFINL & T, BEEDOEEDY > BA 0, O OICIXMENZ
<, HAHEIEERINIC DR, FTERT B3O EMNHERN DL, ik Bz T
FEETICERTREDMET 5 T EWVD, UK U THRIBTIIHE AN L <,
MEDIEMNCAREZEEH, RIEAFHOTHICBWTEART 2BORNZTEHL
LG EEZ WY, TOXSBREONREZE L THEYES L & OICHBREE
%9 %o WAERD E DB ORIREEAICHMIL, HEDE DIREIBY 2 2R
HEAEIC TV S,



13

WEERKGZREL, PR~ TaMEIcBEiL, BEICER, B
108 cm OHJETH 2, REIWHRO~KEOQZE LS > WEZHT, 10 £ cm O
WETH %,

A7 % WEREE AR BN 5 I HICE B Y, &
BT LD 2 WIS e %5, EEMEEAERO LAICEAL, FER 150m TH o,

REETE LTHAENDED, BEZMEEY, HOMEZHKT, WA —RICHIX
B~ REZR L, MR~ TH 5D, & NEB KU FERICIZHB O L D% &5
TETRBIRDEDMNZ L, ERICEZICE> THEEED, WRIPERGREDE D
KB, AR FETIERBERET, B cm ~ 10 H cm OFBO C L2 WA, i
BRI T HRIDARAEEOE DT 5, BEE A OZRFEEOE N LI
LIEEDLNT, ERMECZ LT L, BEBIUBOKREEE, IXTWRBAR
GBEOKR LHOEL DO LK TH S, ORI SIE Ezonuculana mactraeformis
(NAGAO), Semifus tuberculatus NacAao, Terebratulina sp. ZEHITET EMNH D
(32 £ZMW), TOEPEERTEESEANOHBHTH 2,

g & O ETEAE & OMFREEETRILTICR SN, ZOWBMGRZS 3
WCRUTe, TORDE S ICEHTEMSIE LR EREE & ORI, BRIOHE

mdRs , 2ARREE 0 SHFEUERE
45 gt - PRIRRISE } 05 SIS R 2B
mS: epitt - EALE

CSERIE ZERUEE

cgak B

" NobE 25

0 5™
B3 EEFG ORI A S E & EE S & ORfR

MRENZ T ENH BN, ThFEEBEEEOWETICBENIELIIEETS L,
EHMREEOMAN LUX LRI L CTHERL Cwa T L, FDDIcELREDT
BB, FMEMICHELERORDONZ GG H 5D, EEHEEEO SN S
ICHEENZIEDN, AT AW EREREO THOWERAE T 2 FRICK>T,
JERNC A EBIRIEAFIE LRV EWHIRTH 5,



14

ot

B5ES L

REWER A XIEHI R G ORIT 0 5 2 DTG D LK (KIEN ) ©
BHToR L, FUT 2L TIEREIRE N TRING %, HTHETREREO FICEET S
JEE 60m ML FOMETH %,

KRBERICHRNRD K5 2MEOES W LS SEOREN 572D, OBy
Wa LA ZHKE, ThbbHAEXZTNTNZOR FITRBEINA~7IVI K (M
BR) OM#EEH, LIS ThIEZIRT, BEOHENELIED,
FRIKEOOMROWICE S SR EE L 5%, BOMEITEHTEEROE O L FKT
Hd, TOXITEIE, TNENHSTEELS G- THEL, EAMD > TREEZ
BLUTHEmMICEST ZEEND S, COBETW UEEEDOEMMS, MK SR
HAWEDREEH 10cm DL Y X, TNEFUBEORETOL Y RIRWETEZ L
WLRHAET 2, HTETRAEO NERZOBmUNDE A5 Terebratulina
sp. ZEHMTZI LD B,

B4 MBIUKIR 9 BT AICB I 2 AREOR N Z/RLIcE DT, WHTHEEEZNL
DHMAENHEERZED (A) &, HAMDPS>TREZHETED (B) L ERLT,

Ht

\ '—\\\ ~—
HAR A HUPEBIICH BB RFREIREE & SRR £ O RN
cs3 1 b FRERAHE (7) gt ﬁﬁ?;%ﬁ%t‘ —
cgot BeE e (o) O MO kg

cge A ZORESRE fsi o MRS (Jef 2L )



Rk 9 (A) AT ARF ORI AR
e & 2ok A e
HHEEE4AKABHEO L
R ORISR D B A

- . CgJ LL‘;A cg woE
w%//// CS T BHEDE ~EEE
. -
o - ms = PAI~SRIEDE
fooasek
*ﬁ#wﬁ ~’%\€m
REORZEN B L

WA B HUTFRERICH S NS 2R S E O X

0. 2.2 MEEEZLE

A Rt deK i B i D B
2B AN, JEPEE ORI HPFRIC 2
BT A LEEN L, ZOEFEIE
16 IC3ET %, HBIEREBROLEHZE
HHLIC & 2115 RS 10em OfEH™
Zi®Tz, ThHD S LEHFNHTOD
BREROTE, WINBEHm~
10 8m O/NERTH S,

Bk 9 (B) AT FHIED LB D&t

7l 3) COEMIIHEAICEENTOIEEEIZE Y,

15



16

KEF 7 IVIRUTOROZIEABZIRKEOOZ NEERETAET 230 TH
%, AESRIEIEROZLETH-> T, TOMBBIEOMABITCREN (HKE
) M50, EEHA - BEO (EIKEN) - BEKIE, DROATS ZHWEN 5
50, BEERMGEZ R 5. HEEEHA - REABITAHKEOEMNS, RIEDH
INGH R 2 BT, ERICIRIBIRIE D LB ER LTV 2 DT, ZOMEIEBHSH
THEWV, ZEAMHAOHINIRICIZIED ST THIET 2L DN H 2,

AL A S ME L - W R ETE SR - EEImREE R B K O ale S
ZHENRL BRkR~E8HE LTHbN S, EHEHHEO T DIERFICBWTIRY RIS
HBEBIUCH A EREEZHBLD, Zoamrs—Micdiazatibhn
%o Mz B AR, PSR O MR TIPS FLE v o f - 2 LS O FE S
ICHZZ Y, BEOMBIIMOZLUSEDC L LliaZAD0l L Ehb D, K%l
EOLEOFIEY I ANGZED, Wil ZIIEOEEICEANANED 5Nk
Moz,

I. 3 &% =

Hi 5% JE B

RS e NMESICHEL, HEERTH 5,

ATEREE R —EE Y o R A T O IR SRS B, MR 0 5
FUBAELR ) O FEHE=AEIC S S,

AT 0 T A A 2 A 00 IS & o TR NI B RIRIE - BERE - KEE -
e S & CHEEICK D E Nz, K, HICHERE DA O AR E 217> T
K, ACTRERE Tl AR R RIRGUATE - MRS SCHE - BIURTEIE - Cpd R - 7
IKEER KM (£ 3ER) WEEBX UL HEEMERICKS L TFAC L
DD % T HERRIE 275 8 UAEREZ T 5 FRIREE (G IREE B X O RR
FpE ) « T au Y RE (CREBSRE - MR EEB X OTHKESE) SR U ERHE
CRITIEE B KO LFREM AR ) 1K 9% T i Ui, LELD 3 ROKX 3 DOHEAE
BRI 3 RIS L TR L, ¥, COMSOHE =505 5, AR T LR



17

W3R OMBREROKXS N DK

ACE B OB S 5 % o5 g M

27)
e 2 {5 it e - @,ﬂﬁu%kgw
(1940) WEESNCREEA | | L & K # %
LI N TV ARG / i
MW AVEHARBD AR = LV RED S E
s o o | KW W R im s
BT s Ny s wm  RR W B A M
; |
MR BB ok B OB B x | B oK OB OB B
il z —
BT s | B oM OHBE OB % | o~ | 8 B @
D
‘ 2
K ow B ‘z | I S S & E o @ &5 B

OB M B % R B 5 B K K R OB

BOom R OR OB OB & B g B R OB & &

EETHAML, TNED EAOHIEIZHIHE N TRNIL TV, 55 KIGA i
KO R OB AR TH S,

HIRSERED S PET S AEY{E /113 Metasequoia chinensis ENDO 35 & UF Woodwar-
dia Sasae OISHI & HUJIOKA T, ASEREOFEWRMYRE LLEDEDTH S, B
Piftfald Yoldia, Venericardia 38 X U HLHET, SRR 4R RED IR JE
DEDEZL O &6 D, 5 4 RIENER AU CRRLINMEAERT &
DTH%,

LRIRERE

FRMREEIIE LI K B RRE L FREZ I D TH S, FHEI NS EZ
INENIRESEL KOERKKB L KO, L THBEIHBEGRICHD, 1EOD
HERRAIC K BB TH S DT EHRRBE LT LT

PIRRES B & CH ISR T B 81E, DO TEHH 90T & - THERIRGE



1

8

oo e m

S
B
EN
=
=

GRS

555 1 HliEREHE O BRI

DHEMAE E LT —H L Tl
Wbh, £iz, Y- BEREBE
Uiz 29 75 b IS B AR &
B2 (1949 Ic k> TlE, ®ME
L LT—HEniTehd s,
& 72 8B B o> [k BF g% 4000
Pz kR, A B O pE
i T, AICREESE - BFERK
RIEWE Lo RE#AEEE LT
RS TE & LT E n,
LML COXmEIE T, AR
BAEESXUERKRKER 1D
DOlFEIC)E L, KEMESRE XN
ShicZn& iz Bz o ffgmic
&9 %,

MRS A T B
DREMAE TH %, 2, 3DFE
DLVHIX ZBRE, ARKIEO 4
I H > THERHREREO Ml
WICIFET M, EENEbo
THNE NP 7%L, TO
KON MEK ETIEAN
LTH B, ORI
I 5BF%IEE, BESICBNTE
TITAREETH 2N, 2RI
H B L, XiEoE s, 5 d
I R IR VD T R S e
ai@z, ZOlk7T OHF ERILD
MhETiRWw R aREE T



19

CERE (N = R R R/ R S

Fan~vEE ERRRE
N S o
No. ame rape s Aoe ws 2 W OF
#OEE EREEDEE
1 Yoldia cir laudabilis | ' | i A e
L YorovamMA i ! ! C A BRE
2 | Chlamys sp. R ‘ I | ’ C : &im
. | Ostrea eorivularis X | ) .
3 T Ovama (MS) clr; A&l  ®mR:m
4 ‘ Unio uryuensis Suzuxi C R ‘ ’ i Lm0
: - . - 37K EF
Venericardia cfr. compressd . | if_.
i Corbicula sitakaraensis B | °
6 Suzuk1 ‘ ¢ ! A | R
7 Margaritifera TR ‘ !
perdahurica Yoxovama | ‘ P
8 | Lucina sp. i R ' ’ ‘ ;
9 i Callista sp. ' | ‘ R i
1 | !
10 ' Pitar sp. | ‘ ‘ R ; '
11 | Spisula sp. i R ‘ |
o | Solen sogabei ! i
12 | "Mizoxo (MS) | R
Mya kushiroensis ! :
13 i Naaro & Inouvr | R I R ‘
| Cipangopaludina mabutii f
14 Suzukl ! R |
15 C.isitariensis Syrxt | R
16 | Turritella sp. : R ‘ ‘ ’ R
17 | Polinices sp. ‘ Il ’ \ R
18 ‘ Linithia vyessoensis MiNaTO | R ‘ ‘ I i

il e e 72, SR S A vE I T I Al BL e A e 72, 7S TR 22 A
A KO AEZWET 2 2 LICk > T, REORKICIEN S MICRES
MAES % T LR BERE 2 2GE,

AR OIEEZZEMMNHEIZL <, Rigis At v o _FRlRIGE T 50micEL, T



20

NZWRIZICONTRHITH LAY, U X Y IARMHETIE 10 £~ 20 Hm, HILR)I
LR (JER DR E DR ) Tld 20 ~ 30m, Z OO MK TIE—RICH m( 2
4, KO BXRUE 6 K, Kk 10 2|) IHE S, RIFMEOHRFEHTELELE

i

mde B B (WEREEC ) }%ﬁ@?ﬁfg bl
cs2 P FRRIRSE

B
cgz 1 B PREEE] #
o « MRIBE (s e b)) DI RIS }1&2

pEs = ErE

FOX EHBEHUTEMICH S ND B R & AR R & OBIR LI

H 10cm(BIE 6, 55 1 RBM) L7220, i

MEEIC BN TR ZTDREIEDRD LWL H %,

AR L PSS X ORI T

o BAEVDIDSREBE L JISN, TOM

R~ PR B OEE - BB - W R B R
IR L, B S & R
HESENRD, 2k LTI ET 550

DL~ TARTHD, hbAERED

MK~ LK DR TR B S N L 0T, K

Mt e I HB NS & S AR R B R E &
RERBDENE, BOAE S EIRBEHOEE ORI DN THL, RADLO
BAFRICET B, —RUCEBA~ 7 VI KTHB. M HBICE BIcohTh
R U ORI R U, MR AR W 5 50 O3 —AiC
Wi URIRI T 375, MIEMAEFONT 5 3IcoNnT, Ml0s0nEL s



21

HHEMND S, JEEHR Oz R UKRMICRETH 5. MEBLXTREDREIIZE
DHTHL, WINEH10em LR TH 2,

AREOME I OZET2A0XBELTER, FLl{ELTVwE e, k
HAEROMEEHEPOMEICMN S, THICHEELIWHTIMETHE L5,
AREEAEROR LEICEL, DOABO LMICABENFET S EE 60T
EWEHBN, HSH O ICK o THBERORIKHMETH S T AL MIEI N,

FRRRE AEEHREEAEO FAICBEET 2, U UIRAICREES 8 AYRE 72 ik
YUT, BEERKEED FEOREISHE T 5. KRS IG5 OFIE L T )E < 80m
ICHEET ZHY, ARIEHISIC A > TERXEBICH < &0, LTI 20m I &
Vo FRREIEDIEE DAL D, G5 FH RS 0D A B4 D HERS 7 4l D i X i 1
KO MR OERE R L EZ 5N,

57 RIS ER s D F RS b JE D AR IRX 2R U 7z

ARBRWELRELOHBENSED, BROREZHRT, WEIE—RICBIRA G~
Rz R L, TR~ TH S, FMe LTEHWHEHROTILI—XEDT &,
IR CTRIRZ 2T 280D, H2VIEAMPED ENH 5, PRI~ DOESTIEL
WU BEDNFEL, AU R TEEICRILT 22N H 2, EllicBNT
LD - D FBEICTEREI N THILL T3, A REIKE~HEIKGEEETZ0
MNETHZD, —PTFRKOPEOOT EWH D, —RICEE CHRERETH 2N,
WHEOZ LR RARMEZHTZ L, HEVEKAO~AOZELEYEY RS A
FMEDT DB S, AEHBRNICRTE THD, EEY IS A MERAIEIERMEIC
EH, KeWo THRLTERICHN, MENOREVH L EBZEEND S, E
CETEHACRBEE L IREEEIHRE I N5,

B e UTIE LA S N« R - TSP ik - B (HEE 73 ) « LE
(U ) « ZRJE (Z3/E) - T (=% ) BXUT “2ia{TE” (—FKE) D8 JH
MHMBENBZIEMC, BANCE > T, 2, 3OREAEENH B, HIFDEE DD
ez > THRIENZRMNI L 75D, RAZLH 2 VIZRILT 2 DD 5,

FERIORED S b ERABMNIRE TEERETH S, TEN S HRAE K TORMR
3 1.8m ThHs, THEHNMNSERAEO HEETCIC3EOEYEY RS 1 FMEIRE
(HEL VDN ) ZHEY, BRAEZHZICEELRELE> TV,



22

(+ETARZ 2F) R MY UER)

REREE| -

(LT BT y
sd
E {
a
¢l
0 - o
A
Aa(dr)
100 —
Jereburatutinafcida & ¢a
200 (BR5 ) TBRE & R L) q
300 ria
57‘2
400
@ AR
om ' — .
500 oy o s B
%wss -
J(’,W::m) ¢ wwiLE
SRR if % o yyks

BT i M K o KPR K BB
THAMNET EMENSREIETOT S ERICKEEOMSADMLIET 5 DMNE T,
Wi 2 ~ 3m DG Z T, TORIEIE—RIC 20cm LU T O#)ETRERKTH 27,
RIEDEEMNHRT ZICONTRADZNONETH S, Kk 11 1& "Bl & &K
JEZZRL, 8 XIE “HANET KEL LR DBRERLIZEDTH %,
BRI G LIy Dle s St A 2 2 E Y %, RED SEMT 2 MYt
Equisetum arcticum HR., Woodwardia Sasae OIsHI & HuJIOKA, Metasequoia

chinensis(ENDO), M. Kimurae OISHI & HUJIOKA 25T, GRJERED IR &



23

B 11 BERIehE R B0 BT
&7 B (DIEsTA Y Y F AR (
541 ))

a MR~k

b AN ET BE (JF | AR
&4 20cm

cl S (FEDH D) KRS

d RS (?)

530\t
(IBHRO

m
RERER
2
7 =
2 D= B (™
7
3
3
4

»
I
s

- - % E E alt sty £ oom c gr  con) (dwd0)
WEE B E KB RREE WE RS [_;):/7\% gE BB i Mmoo R RE %@E ?f&ﬁ

F8R “UEEAE" RIEORKE (% OBGERT)

BRLL, & AREEDFRT 1 T E R & O IR 21 AR 5,
BIRACH S AR R O R RS HE TH D, MRICELT 2L 0DEMC, K
FHATEO FOICRIET 2D EBAATHD, FimFomhicbiBTEd %,
FaaNvERE
REFITED S KEMERE - HENEE S X KSR S EN D,
KEMER ARBIERKREBO LNICHEET S (REMHICEREESLWET A
N D)o ABOREEFKIEHIKILTT D 1 RIRHSE Clid 50 ~ 60m, IO P& ¢



24

Crm
300

36

]

27

P g —
sy

K] gr ES
5 +
35
185 i
-2

0
S

fad

fad

T
I

l
(B
1
]
S0

T
L

{- green

m~c

A

65—9 ?

a0, ° .
it

FOI IR EFRIC IV B KRS R O

ecle =
M =
e =
frde =
EE SR
(] e w2
[w =
[juom%a
oR e
i @
;;2[ & &
Logreen % i €=
fom
Y gE
mod
c o\ A
wd g B
* EWALE

T THomT

o
20
40
60

80

Lygocm

A ELRE A OHTEALIRIX

90m 4%, FEEEETIER 130m ICiE
%, AFEMAZERE L THAEBKT
REEZFET %, TNHDEAIZNTN
&I E s, HiEIE kA LT
5~6EOMARE 4~ 5 EHOWE - B
AOHBEREICK> THKEINS,

W L s O HIEHIC I E O e - R
IREBRUOMAZRE LNHD (9
X)), RERES T OBEA IS 2 TN H %o
ZO1 DR FEBELXENSEDTH
%o TOMEEIETEETIE—RICHINR~
JIVIRT, RITEBRROMWZZTLH,
EBIT 72 BT 5 TREE KRG R~/NEK
D/INEEL 73 BN D % . BEOFEREICIE
A - KiHCE - s - BERRRICE - DO
HEAO - BESNSD, ZLTELL
R e LT3 ehzim U ORaEEEEn
ZFEN (BOBE LTELAkD 30%
WADTREEES), COkOMEAIER
BT OEOHEO 2 Ik L 7z iz 25
%o LAl OBFEDE LD 575 % M~
RN, RO TARIRE N < [ L
TW3, BBEEAICELLICHENARD 2
WIRBAE LTzifiARZ &S, < OMOBES
FEVEDIX 10 B mIciEL, KA
JEDEEE DRE D 25D B,

oA e~z R2 L, |2
T 10cm O E LT, Wi~ Eic
MMET %0 £ HER~NEROZINIEH



25

GSOO/NYED, FREOELOMEYOMBIC K > THRIRENER L2 DTH %,
frtize 29 5 CREMASEICRADEATH S,

WAEIHES L RBRIC 2 FEIC YT BN, 20D 1 DIFRA OB A5 7% 2 ki~
DR BEFE L7z 8 DT, WG~ RO A HISHREEE S O/NRDEBEL, R
HERHTBTEDHEHEATHD, o 1 DIFRFRGOE LT % 22 LA E S G ORI~
HIRLO MR, RS LAOTH 2. MEE T D LHICE > THEERICHE S
N, SEWANSHROOMECBNT S LB, FREALHHETZEDDK
HrbNnTdhd, BEGHH~ LFICEMNCHAEEINT, HiEOMS & &M
BEE->TTNMES,

REE—RICI RO~ GR 2R L, e Tl EREEN, —RICJEE Im LFD
W TH 2. REOHHICHZHELIED LI, FltakkURkaoks
MHO, ThHDSBIcid, B Tl < B SN KEERICREOURZH T %
RENMREENTWVS, TOMDOIRER, RHAMGTTEZOGERICK>TTFaal—
b AR A SE R L MR E N, REMAEFO P2 RIHIFE SN LD DD,

HPCE G B~ EZ T2 DD TR AATH S, —MIC 108 ecm LA FD
HWETHZM, e LT 30cmIchRT WD 5, FRED LI KT B ALR
T, BOH - AEKNBXCRERNRED SN, UL UIRXWEICITT U TRERD IR
IZhAd %, HEBIEMAICHE TH S, BRTREAVEA - Al - RERBRUAS
ANBEBMIERIETH S, BIEIZKEMEEHOTEOME LJE LN EIET 3
EoicEENS, EEMIMEL CERMEIcZ LN 1 ~2 8L, JEE 5~ 20cm D
PRCEE 1 EENH 2, H 10 NBXUKR 12 1ISEGiEICEBRICED 1 filz, ¥z
5511 RIS RS RS T TP O RS 72 50 3 % BB O M B IR IX 72 75,

RIEE 2 ~3ENHD, PEOWELREDHETICNTET 5, —MRIEEE cm
~ 108 cm OWEFETH BN, BB EHRTIEE 10cm DR SICNEET 2 ehH 5
(BIKZM), ThEDKEE—RICRETED 2D, ESZHTICONTRADE
LTI L A2 EmDND 5, KEDOS B 1 TGS I TRAOFaaLl— 1k,
RACESEOOIE R R, TNOORE - BIES X TRERVI NG EREICES,
fhopidErEicZz U<, WAWHEICEiDN, K e LTI ma~atles
RS TENBH BN, TNEDORKREE T OIS & OB RIEERE TR,



26

/,
a¥A .
G 2062
= e et ok . b
2/ bl T / s iz
)
nom 5.
o o 7 | o ° 7
NEOETI HE-I0E 50 gsom
i Syl
i
N35E S5F
T8 -

%10 WREPIC 351 2 RS R DS & iiaElR & ORI

B 12 BRI B0 % R e
FhOEECE &b E AR

LRSS E R ORIKE GEBHECETD)
L WEER
* W (Y472 20cm) ICiR S YA AR
* TR L
(FEIRBIEES 11 KB BE)
(LA EOFIIEES 10 B4 & 3 )

oo o

KREMEAE O S B K TR IS YO EEE N, Jeah O & DIERIED BAT
THY, FCEBOOPRES » 5 Osmunda japonica OisHI & HUJIOKA, Meta-
seguoia chinensis ENDO 2 FE T 5, WWfba L LTI, MlEEEEEOAREO -
A 5 Ostrea, Unio, 38 & U Corbicula D RN b LG ZEH T % (5 4

iEd) 7o ULFaal—b - K¥EsE - AETEREKEN2 LD 5EEH LAV,



27

(A REBRET
Cm [ e
wog T e (BIRABF
= e T
100 (om+) = . .
e 20005 o o
s0g| e 9
s0g | e - e < - o
T o N CRC I L REWS B LR
~= —(md) o e e . a/tn BWERELE
e o o e o o e = drift) (HAR)
Lt , . feg~cs IR B~ S
20 [T cho. md o
o © ° o; b =
ol LT o oo R 8RB
P 600 g
R N0 Evestnd menps-nERs
cooob [Metomd 7aa0-rems
SN s ool (e erernd w30 neerEE
0~2
o-o0 [ [TTT11 ] er-md v N
30 [T cho. md 200 b [-]s BERRE
9 e
" o s TE EI L AR E
0 7
E B4 A
250-300] ° ° °
o o o o|CF o ====x¢ |(drift)
e . i 0
e yirmd 2050 m
a"gll]”llllif\ 080 s | oo
so [MIILHIIT c4o. md - P ————1I7;
80 green.sdy.mi-._
39 T -2 me 30450 _____________ - feg~cs - 200
0~ 30_ o vfs~sdy md
o [ to. e oot ipmmmmmd o Tt Soc omecem |
R % #ﬁamd
e e 400 | [Yerigr md
e o o @ = L 200
3001 o . AWeoW 15N ) -
° o a 50g [1[{ L 500°
Dnoowca drift)
150 alt.
o o 5 oo
lome o o]
WITR R %S E b oo | R R X

(3E) aldfE 1011,

M 12 D alci s



28

XBI) WY, MO S IZEIE I RIZFER L,

HEBHUSIC BB ICHED > TREBGEDNEE 29 C &, P TIEdREkfE TH
2 DB OB TR L 2 T B 2 L e D, Fa Y REO
HERGZE D DG BRI R E O HER O DS L TR CB I Lz D L Ebh
%o REMESE A OMERD TR RS ILEFIC T 2 HE T, 5003
TH %05 NS L2 R L, BRICBWTEEICK > THiEZDLD
ERZ AW, %L TWVw5 2 EMEZW (KR 13A, B).

(B) RSO (F b BHUTOAL

BEYEE),
a: i
(A) KEEEEh OBz (+ b DL U T3 KE s E
Wi > 7 Y BBE A & P4 ¢ KEMAFOMEDIELIED (&
DN E LTS ), Bm U EOENHS )

Xl 13 KREWEERED 575 % LD

TR & REMEEE & OBIRIIECRER LEA DN, ANEICK > TEREE
LIIES B 2T OERNIG S NG o Tz, UL LRESNAEG DIAEZED LD SR
WhH 5,

ZOHEE, © HILREESE & BFRIGRIE WM TH 5 DI LT, KEMSHE
BRBICHEZRIC LT, FRIRE LR T 28035 NE0. @ RERS
JE & IR L HEIE DR TEZ K DERD DS, @ EHIRREEFanXY R
JE DRI, MR ORI TON TV D, @ KREAE-O FMICIEF
RARIED “EENET REDNS 2D, Liic k> TE, CoMliclksz e Lz
GEDEEH m DEFENNMET 5 LB B, © KEMEE L HFRRIKE & O Hfil
R A D ZIMEMNH 2D S T DD, FETHS,



c
Eros) it

T Cuienls )

12X E’Jﬁmfﬁ)’j@l—k%
% MR ELE LR K UK
e e O HTE AL IR

29

HRER AEIREWESEN ST BEE 70
~ 90m DM T, JHBEREOPE DY RE T Ixb D
HERACIRTE & K iEN 2 & DI D, KRS TG /T ORER
B D FERKIETH %o A XMEHIK T3 $ &1 PH
oIS B, BRI L=l E R B & D LikAF
LTW3,

AEEIZE LTHE - BEOHENSRD, BEZ
v, FREEAROUEWREEZREG T %, —
RIS FESCEMRITH BN, EEHTIEIRIEERT 5,
AL FHB CIE RS I B M 2 20 & DY,
FEIC R B> T ORI R S .

WEE P CRAREEE S OMNOMZ &I T LR
20D, BEICE B It > TROO ORI
MR 7N LSS E TOMADRIEDOE DZZL,
HEA IS O IO RS LRk CH D,
G EDOEERE I 10em ~B m T, TH
TIARTEICE D, BERMEKO~KOZ R, HRI
RIEOE DI 2, BAEDOREIE—MKIC 2m LN TH
%o

BB E— MU IEE 30cm LR CIENITH D, RE
HAICHILT %, ANIEME CIEBITORSICE Sk
W,

RETTEREOZ ST, FRKREICET S
LOLVEHE DAL, MAEBEENTH S, Kl
BReld, REMEEOMYEAICRNTEBZ O
DT, REE RIFTE RV, Bt a dm L
MBI L, BHARDVEHN S Unio uryuensis Su-
ZUKI DAWTEE Nz, AN S O AR RE Nk h
5 ({5 %R0, Ostrea eorivularis OYAMA(MS) A



30

Foni (%4 £B5H),

512 R BA AR R O AR LEE X CE/KREEOMEAIRRTH 5,

FEACRER  AE X R IR o BRI/ NS 0 A 2 IR E R, MR EE O
LFIEATEFauNVEEOR FHOMETH S, EIIE 30 ~35mTHd. AF
FIRAZ k& LT ERE~ARI S 2 s (5 12 MBIR),

BEERKa~K a2 R L, —BICHURTRERO C LML L, LI UIEERIRM
EeHT2WHEEGTHE, LEALERMEZHTSHANHD, FWHEOHs L
REOHS WK E R T EC bbb D, BIEIEREI G THIR~BHIR T, )=
E2mUTTHY, LEUVEHERAICBINT S, KMICEE 10 £ cm OHhib S
N5,

A Df FHIZIE Corbicula ZZBICETIEEK 5m DR EDDH D, AREHE
ELTHIENS, KJEH 513 Corbicula sitakaraensis Suzukl 35 &k U HfLE % g
Hd 5,

EERE

KRB AEED FANCEET ZEE 95m ML EOHIET, KITHWAREL, 5 L
VIR SIS R S8 LW HERR A T 5,

ARG BB GE L, ZOBYEHIARE X O EAOSRIEEE h 5 i
TREYBEE L BIC, BRRHOENESOBYE L &b GIREGRNH D, THiIR
JERED N LI EE B2 8 %

ERTRER ARSI DI BEINT BICBE RV, EEREO T
By, JEXEN70m THh . AEEmaz ke U, Jehs X CES OMEZ 5T,

WA R s R L, PR~ A THIC EMME L R 3R EGTH S, I
ftlic k> CHBOZ R 5, LIELIEMREZAL, Ostrea ZLFET 2RENH 5,
A —RICHE TEE 30em L FOMET, LYy RIRICHHEE NS, #EE—iic
B 10em ML RO#E T, %5 G KO/NIEEZ A O THRET 2 S EED & O
T, MR EICBIT %, BEBIUMEERAZE L TENICBHRMPRD 5N3IC
HEZ,

KIFgOHEs X O LIS, [EE 10cm @ Ostrea # LT 2LHIKD B %, &K
RE5)  BIERTALPE IR A L, ARSI IEFE Lsw,




31

JE@h 51E  Ostrea eorivularis OYAMA (MS), Corbicula tokudai (YokoYAMA), C.
sitakaraensis Suzuki Z T %,

Xl 14A, BE7 F a3 o XY HJTORITIGEEZ RS, (A) I BENHB SN,
(B) I HERT B g EORNTHY S D, S DFIC K 2 ZHREDIHS MTRENTYL
%o

(B) BAfHELLEZHE, Wil c DELS
Hiffll b B3 S Corbicula 229 %,

) 7F20xYh 5l ai KRR ! Bl
g AEAIIE A DN G, b KSR dFarAXYIi

R 14 7 93 0B O E)E

LY REWER A& XIS TGS O LI E MBI T 51 E R0, KITR
HREO LICEATZIRE 26m Y LOMETH %, REREZ L LTk EL X
Gl zHE T %, EMSEHRIE~IIKEaZ 2L, W< M OEICTREY
ZRABDEAT, —MICHEHTHD, LIEILE AR EZH L, MELRE 10
cm L FOHERZZL T DD B, Fle—MIcHRzRET2LD0HD, MDA
PRECBINT B DD S, MG R E~REZEL, HWETHRMICK
CHEFLTED, HELTRIRDEDNH %, EEHEKOZ 2T 2RHE5AT,
—IcHEr T, LI LR EEIRNGEZ 692 bbb,

XA O IR TR T 1L T, AJE 5 Acila sp. DIE AN K s 7z i
L7z,

TEIREBF DX L & B R

RO LIEIERZ < DA K> TRAA BN Tz,



32

ZTOHBET B ETHIE, BRAHIE - HERIPEE (HERFIEICY %) B K TR
RIE™Y ORPIENE, GRIEEEOEREOMMEEL DRI H B L, HRETICHER
JEtds KO E R EREOTYIRHE, TIFREORAES X UCHERHOKRAEOL O LI
BMNBHBHT L, D2 TH B, 5 EKIE FIRDIHEIC K > THRAEICIAA 5 N7 D6

Bo5 &R REICAT b H &

H ; — R 6 51) 33)
HL\ SLERER | % W o m | B & -
7 l[L (60]3/]}0)1) I [ 31 N A BN 7 i AR
\L’Ja ek | Ga g ) | T ‘
: (1952) i (1953) | (1953)
3;{ F{ll i ‘
Tlg xmomm & M s FEEE | @ LB
j | | | |
e s e e P S e
‘ i - |
[ R . . i
=0 BFSVY A, g
| | MHEEE 3 AR
IR B E B ‘AA
i | o ] )
4 . AR :
(F OB B B REDEE B R B & ! ;
B . e - N
o Z ‘ OB
Rt : |
e X E #t IKEREE WwoR o moE
E& m ) /‘ | i
R NS
il
E "
| L pal
\ it B
B |
| BB 5
oo A L .
, e - §
| i | i i
E B
I ' ‘ |
1 | o
R { Bt
] T
i | &

iE6)  dliUEROR e TN WA HIETH - T, AicidBE bR,



33

tkcHh s, BRNEIZZOEMIRED LRIt EX 5N50T, Wil DE<
EEWHHIOF L BN EIFENTH B, EMIHBCHE 7 1< XL, BRIR
Je ORIVIRE S I RE D REYIREIC,  HERSCEE 35 & T RUBIA B g D R AE 1 A
JEBEDF AR e ORI ERR T D, MOFEZFROHERZIET 2L 5, Th
SRR IR D ERSIC b E N BBl LR 5,

AFF R AU O 5 =R IS AR ERE & 2 D LAIORNET, T 2 DOMIFIF AR
BHRICH S LD TV, L BICESE R E Y &, ARG A TE & AN
FHAOHR TH S LB L, EEHEEGLROPIE O ho heELRFL, feTr
BERREHONDE DR G OFFROLE IS X > THIA LTz, GIFEEEL RANEZ
BEEICUT, TNt Zatt Lrefekofld, Ebo ¥yt & BniE & D/
2, MRERICKBRNHERA DS L LTRAONTEDTH S, LABICAFTHEEEL
WE i & DRNTIZEHRIN IR Z 9 5 NEADMAER S, Wi D F R R O HERY) ©
HUZE, HIREEE ORI E BIRINCED 5 I US55 500 Bl RS I3 R e RE L
WIS Ui BE OIS L2 3 e (55 6 KB ). TIUC KB EH B LU T

006 £ ALHIC K BAHRE T =R O N (1955 E%E Ik B)

AR | B BRI

Plectofrondicularia packardi # {’ﬂi%m [
& s
Bulimina ezoensis & pe ol
PAitl

Cornus piroides oinomikadoi — B R
- iense = /L R
Nonion sorachiense * SO B > =
. /o 5
yon . X @
/ K - -
Ammobaculites sorachiense ! e ﬁ ;:,i

J i

A

ey

Z i

WEPJE L Cornuspiroides oinomikadoi HANZAWA & ASANO ZHET 5 EICK > T,
Nonion sorachiensis #7142 (i FFERED RIS, 7O PO OHIE X bR O HIEL
EFIC & > TENZNREDITONT WS, TERIZEEN (k) B E R K E



34

HHEEN TV LITKRNT, TOMILTEHBERNLO L A>TWwa, i
BACHFTERE S MRAE & ORICAERIC K 2BEDNH > TH, JERE TIEIRAE
IZ X B UREDRTIKAN T2 EBICB DN TV B DT, ZDOMICKRNERO A S i —
O UERTY)I T B 2 IR IE B D R EE RS, FERRRE & & B ICYfta ol tha
FEREDOFE R Lk TH 2 T LIZHRTH B,

WIS &, SHEE U THERD N S AR R O JE AL 22 B RDRED N7 B
T, AFFEREE BN &1 U TR O Bt 217 5 T L BREETH %,
L7z > T T > T, iBERHE A EREOHR R RO LIRNEDO MEICES 8D L L,
Z OB RS TR LIEEIESET D SHiIcE2 L D &9 %,

0.4 % % = %

W a5 Ik

AU, AEEREOABUEE S D STl E O /K EE £ TICH SR8 Z
BT, 2HOMESRNMEET %,

B DEMRZHKT 2 EE—RICKBE~nitkEazZ2 L, WHoEoNE
FIRICEHZWMNERE L7 D TH 2. GIROEEIE—RICH 10cm LLFT 1m ZH A
DTLEMTHS (BT7TRSH). GIROEE LWEORE L ORI, —MICH
TN D %, TR DBIRME 2 ~ 3cm LA NDENRIE M MR ENS %D, HH
TH 3N, NREDETICONTHA L R 2EAND D, IRk 20cm AN KD IEVED
Ti&, A OICE mm ~ lem OAEECREYMZIEAT 2 LMD 5, IR 10cm
D EDREDOENRTIE, — MmN iR TR TH %,

ARG IS Z U EEICE S (3 10 NBXUR 12 21R), &d K i
THLOREEM kM ICRRT WD B, HIROERIF IS NSITEL,
WEIEHANZRL, ERIRICET 2P, K K3 &EM N50° E TR\ 80° fiifel
MTBED(FaaXVLHOED) ®, BRKEZLTHbNZEOE hip
%o HIBMIEF MY VHAICHSNZBEIRDERTH 5,

FE7) KRPERIRRESIO AR IEALANEC THIESTHFRA LR ICBbN S,
FE8)  THTH X AMHLICIGEmIE s B-W TRFISEWENRDH 2 L Wvwbhis,



35

BTER WA AR OEMEH
- AR B ‘ o
maaE FUEA RS | w % | moam [FOPAR A g s
FEFTHAIAN 15°E| s 4, fb . N 30°W ‘
W GEE) | 85°E | 0 jogkn oy (B K Higgy | 55 \
v IN 22°Elpq ol U s 7% ~|N 30°E
wpE g 85° B 2o 2ARIES i g 0w | 57
N 15°E EEFHES N 5°E
v v | 65~ 60 j;\]il)&gﬁ—;}ﬁﬁ ” 85°W 1.7
S S -6 1 0 1 Wi N 25°E
¥ 7o AN ICE| 5o 7 |ggew | 3 | m1sHBE
v o g ew | 5 N 20°W
” ” N 10 E ” 65 W 2.5
90° 15 N 35°E 3 RIC I
7Fan~N 25°W|, . T 7 90° 5 -
LTl ge 12540 AN I
v M R 90 N10W T
3 ” o
oo BE 6 | gz O I
IR mI0® | [N W~
o Ceew PI~30 [ Bl 1\??3’1'(\)7179\7'*”3”"5* S
* v YN 20°E| . B 87°W | 46
W R 8W | U T, Nww R
oo NISTE oo | mumsms I'88°W Y 5%
83°W s i T A
N 20°W v NI Wi a3
s [t 0~0.5 513K B R SE Ty
' N %5°E | s N s
7 7 [ agovy 17~22! o 85° ED
. S — - 1\&51%\7\11%20
= A%
B ogop | 150+ I- B2 ,
Fao0~YNS0°E| 7 |'83°E 8
N % ¥ 80°S \ N25E27
> T, ~
I sy T 52 \ N 70 W
N 32~ o &ﬁmmumﬁ S 3~4
o 35° E, 8313~60 IXU&IEJ,T BE ! —7———77777——60’—* ——
~87°W HZ| | R N 2m+
7 2 ® 4N 35°E g s
v w | A
, ., INBFEl | \ \
7 5 1.5 1
4 ” 90 : 5 ‘ ! | ‘
WEEIRIEHIRZEINCER L CHIE OB IRVIAEN TEREI N2 DTH A

9o BAOERDERIC, IS BROZERPORIE, i & s ()

ETIRHEEN R B DT, FWA LK

MADRAATZL D LRIT 5 LW TE S,
VEGIROERDHERMUC DOV TR, AHBORETIIRET ST LR TEAEL

7,

DEEAVRIEE 2 IS U THERE L, MlvEzdic

il 2

NS BRI HIRT B O AR L R WHEDN D B, Tabb, Wi > T



36

ms : FoRi—HR B2
fs : fKE &
v.fs : BB A

22~]7"

WIS F b v vl O R R B A S IR A K ()
ms: F AL B B

md - REEOEE
yis AR MBALRD B

fsumrapss
(IRWEREE)

14 F bR O N-S HANKTEIC A o 72 IS Y LT+ OWE L i E SR
fRACHRE AT Lic A DR 5N

HALZENR (55 14 X)), WiECE > TUWrE NcEik (Xl 12, 5 10 KB KU

15 M2, &2 WVIEEICENRDKIEEICE > THALBRS T T OWEICE >

TERMIBE NIzt D (KR 15A-BBRUHE 16 ¥) FENDH B, TNHEDOT

it 95 L, WEEIRREZ 5 BYE =K OMBETOBICERENTZEDTH

59,



37

®)

o. 5 % W™ % oy

Lee s
y — —_ B
o o

ORI BATR S & CHIBEES )%, _NSTERTW
EEI K ORUTESOWRED RN [&
HIBITIEE N T3, m3 I .

/ NEZ2E 87 W

A ) | O 53 L, s /

OE B N IR A / :
KM RBIED, RREET, N

TRBAEIARDIRENC 53 L, BB ~IR §I00E DREE

Hatnrz 29 2K AR DO RFERIZIER P h 0 BEEE
5720, AT Tl O X 5 1< ¢ mEmRE
HWHEHT 5, 9am C: MBI L
/ d  ARSGRE
F-iEE

I. 6 M= &

A OMEMEZ AL UTEmZ S H16 [ IO WG i & i SR Wi



38

E-W T, MBS HFHEETDH D, LA LE < OWiIEIC & > THIBLGE P K
ENTV3,

O. 6. 1 REEEOHEMSE

IR E R OE M & N60° W ~E-W T, MRHE—MIc5~15°S TH %, WilEic
it U 7o LA T & iRHE 30 ~ 40° S A 5 C &id3dial, 65° WAV BRI T &
PWICH BT TH B,

EHRE UTEMAES HRMETH 5D, GMICIZE S E-W, H %W i WNW
-ESE D#liZ & D/NMEMZ T 5 ENH B, TDFHELWEDIX, (LT Ol
e E I N2 mfHEETH %,

Fa Y T BTEIC I E Nz 3 AIE OB REVAERAR— N 2L, T >
TR 10° N WAL T, ZDO—EClErdtoili T/ NI #Ethd %

Wik iZ R LR b EE B2 SE DL, TR > TNW-SED A%z &
D%, BRUBEEHE T LROKIEICYIS NS NE-SW HHDEDEMNELL,

I. 6. 2 (HiBEEAEOME MG

MHRERE 2kl LTHD EHBMEZERL, & WNW-ESE O ERZ /R L
BN S ~ T RS %, BEICIE 10° WAL OIER THRRVW/INMEITZR L, S350k
MW ERICENT BT ENHBHD, RIEDHEICKRELBHDONELDRE. KEE
OHEMEZIRERES LML TS LD, 2 < OWIEIC K 5 HBED LR TH
%o THUS & o T, WEREREAICFEITICHBEREAE D A XN TG Z 58 T o
T %, BRGSO LRI SN THRVD, BZH FLE LTHRIB=/KTHA S,

WigzRKALT, 1) E-W %, 2) NE-SW 1, 3) NNW-SSE %, 4) NW
-SE 1, 5) NNE-SSW M OWiEftE 92, CD5B 1) DEDERE N, X
WT2), JDIACH LI EK LI, 4) BXKU 5 OWEEICDWTIEZ DRI
BIGRAFHLDNTEAEWVD, B8T5< 4), 5 DIHICERLIZEDT, £bic ), 2),
IET HWEZYII L THD, INEXDH LWV, KAk 16 - 5 17 ~ 20 KIC—#B
DWrJeg D R 2779

B ERIC BT, TlHRERED 4) I8 5 WiEIC K > THRERAEPICHDIAE



39

10120 N2fETOW (PR TOEE

¥320m
alt: WEIRE OB
oge % % L B 16 R O
' NNE-SSW
cgi B E ) REnEE ( )
F i 8 (10~ |20 @t L 9"52)
TR (RS OWTIEO R
N35 W35E~NAOWHSE o - ) R s
s cl :REMT
be LT UOFA MRS CaLI)M RIS
T g ¢ BEE(HRNE)
°L dy ¢ EEIREE ~ BRENE Hums R

| WUBE ( Z OREOERNER 3 NTOWEN,
i ( N30 WE5'E, N3GWB5E % 7 & o )
s N25 W3BN,
fo BB () 3wt 5 5 5. )
i fo oRRE 2 MRS B SRR 06 5 ( BEEMR)
ERRFEASR BT L < FELRE 0

TR0 RN B0 BHE QT EAE T 0 BROBAFT
H18 1 (A R EiREE RN A S N Wi (NW-SE) o RE

N, 3HNEBS>THMLTNS LT AT, BB —RICH=EHOMEEEEET
HBM, FHERHIOILERICIZYY RV ETA-ED 0 B2 HENH D, LRI
MIC BV TR DJFHEICERD RO SN D, TOK S TRATINICE LI EHED
Hef Urii e LT, R HbE & OO ZRMNERNERTZT T
DT D O, WIRERHERRIC O T, 9 TICAREERAIC IR E 72 LRSS A2
ENTVROEEZONS, T OHXOMIEISHBEROHERRICEEH LD
TH2N, LAlORENSAT, WEEFHOLE S TIChERRICASN, ZOiH



40

XBHEE

o o o FREREE

7318 X (B)

(78 U EIN3EW 35E ~ NAOWASE )(F1)

SmHLRE
= (N30'W3BE )
% 35 FRERL (#BAs L Xcl)
& RE (REEE)
0 e A A
12 A A
E A A
100 A oa NREETUEYOFA FEREb (FLK)
rso - A
A A A
YRR (?) (f2)
/00 R
=== p—
o
L /50

Wi D — I 51 % AKX

B REEE2-E

B EE
- ERIGE

CEAUDHIERE

CRE - RBRE

RE - RERERE

EBRE - WER RS L UBAL R RS
cEERL(ELEVOSAME)
CREs L

CEEBL CREE T L ORKTE 0SS

¥ Bkt

19X R EREEALMONE (NW-SE) R

TG REHERR, BT 5 HHEHI TS NI L AL IRNETH LI, KE
CORRN—EHFEHB D 4) I8 ZWEICEL LT, ThEldsilifrd 2,

THBERE L O SR 2 AME LGN T 2T Lid,

K2R 9 %,

T OMBEDOWIE D LRdD



41

2m

mdz: BB (ERREE
fsz: MBRIELE
fs1: MINELELY RAERER
mdr: B B HIBREER
fro HEHE (F-w)
fo: INET B WrsETsw)
fa o W BB Wss"wsow)
fa: RN W B (W40 w38E)
br: 8RR

$20 X HESORICS OB RERIER AU OWiE (E-W M3 KU NW-SE 1) REUX

m. j& M o H

A OH I E L TRARDHE—DLDTH %, T DIENT OHLT T,
TeEDOEANL OIENREO oI, BRGNS & > TRELL, TORENE
EWHETH B, THIORFENEICONTHROENMEL E2THA 5,

m. 1 A =
Wmo®
BIEE - FREH S — 5 T B B R ORI - KSR - ) R 5



42

KURBIFIRED, WINERBEZHET 5,

BHIRERRITT 5 EERIACIE, ROEDND 5,

BRIGE—— AL + FERRIRIE - FIREREE - b RIS

K T —— R R8Ik

I ) TE——REBIBRE + RBIREE - ARG

R e —— 5 AR B+ B B

TS DFEFHIIEHE U THIBRR I « R E 72 3SR E JEhTwa, T
D5 BYIERTE D FERIUSPFOINIIRH L LT E N, 523 & O peR
ICDWTERBEM™? « AOEPEBE™ 'O« BRI « BRATARR D « ALSEER 3 & O
JFERHOLTEENS T L EH 5, ARIFHIEIE T ORFOIEBHO % G A
T3,

AT 3500 T 13 T EARBE IS BRI IR T, [ERIFE R A g % e 7
BT B 2 BRI TR, I RBIRBSEE 27 L TWiau,

B %

COMBDAEREEL D “XFA27 LXIENT, BEELTRAEhTOE,
HIEsPE T DMK T, 9 TICLBUEMICHBD B S N e, ARG Z 58
PIBOER T, BRI ThEDIEL, WA 34ERIC TEHEM ALY Y F A (AKKIE
DT ) THRICET L, 3EMUTHREN TSNS, PR 17 FE5
EADAHUIK PG D 7 2 a7 NTREZFERL, [ 22 4 ILEEF O Fic & > THRED
fibNiz, WA 29 FETLEAMFENEZ AT L, LIRS ZEICHEE L2 50N, Hif
RiLE XENZEDTH S, TORILIET DRI 22 FEH 2157 R &L
i, SIMHERLRHOE DL,

BERRILE XJZNTEOE, BHA 19 LIRS & > TERIC BV RGN R
Eh, [ 20 SELHE LN &> THRE N, ThEKE 10 FICARRAKREBNATL,
ARHHERSE & Fi L Tzo

KBURILERRE NIz DIE, Bl 29 FERIENER ST RS AT L, 17 38 4 RBL

FE9) ARG TS AR O F
#F 10) " " 7 P ORI



43

EMASHOFE LRD, 39ENSHREICETENLEDTH S, TOHREIFIL
MTNZENL, =HIHRILE KATE, FISTHATOLRENER SN, iR
22 DT EN TV 5,
RGN B ERFERIRIC — SN THRITEN TV 2
DIENMNABLFE T IS BT, RBIRIEAA 39 £ 5, F 7 AlEEE- R D
JESB (XIESY ) ic BT, ISRBEDIIAAR N BRE & Nz,

R B

BHRARIBICIE 7T~ 8EDORE L, 1 ~ 2 BOREAIAEDMFEEIN TS, # 21
B3 AR O HE R O T SISO BB T A BRI DB BB DR S, B L THA
DRz RLIcEDTH %,

BRI T, & MIORE RSO B 15mIicdh D, R CREH
HISEW, TREEZO LN 12micd ), MR THb. COmMREEVINEEE
3% 30cm TH O, HIE TIEIHITMER VD, HRRMOHP.ONEDHEED X
INCZMET 2T, IEIC KB MBI RIEATS TH B, FEO LA 20 Hm i
LHFEEZIAE (BRARE) L X@BN2 L0055, HFEROK 2m NI FT R
EXRENBEE 10 cm OREDPNIET B &, AFEE NEEDMIC 1, 2 DKk
HEEPNET B MDD, HFRIETERFICHEELT 1 DORFLEEZTEND
%o

R DL EIE—HIC Im WA TR 3m I <, RESTIE A L T 30em &
5%, MEICIZEYEY RS A MEES  ROEADZWVIIEND D, BRI
Bigs - EVEV BT A MEIEAEDH D VI EREN DS, L TFREEHICK>T
DB BN, FLACSHBICHES TEYEY O A FMEIEEZHES ODWETH
%, EVEVBIA MEESEBRZIEICER, Ko TRL THiIREED, A
ROENIZAE R EEADOMPNOFINE L2, Kic3#EE L THNTH %,

HEFEO LALS ~ 12m ICEREDP LY, FEed XidNnd, JEE1F 60~ 170cm
TH%, MERBHWEHEEZRTTWAETHY, LN X > TEREIZEREICD S
9%, ERIIREEAZBTTHEESA RS, REMICIIREEADRAZ S

Do



44

M OB | mEoRR| MR Sl = E
L REHREME IR
—EEEEt ) I S U TR BRI
/ﬂ,GQ
ZBE (IR e - 20 WL D BEEMILY
T SUITERT 5
170
~42
LERERCRUCRES N
FH2r083
770 ABUESE 3 £ BIEEE S
~7.00 BUZerss
NEELD 170 B
EECEA Lt i .35
43
o= COMALFEBELRE L BB
500
~/200
0210 n =B
V&=
£ BEONE) ass ER
MMrass
| [ zE9mrg
#60. = gj\ E =
.
37 = e =
EG T——E Fdvan
S e =
w200 O

721 AERIHIIC 351 % B DL E & R O BB



45

RO EA1 1.7 ~ Tm IS =F/KEHH D, R XIEN%, TORETIE 15~
75cm CREBIUEEB X CHBBICBRNTEWD, ZEBITOMNSRERS, Tk
LEWHEEETH S,

ZFFEO LA 1.7 ~42mic SFER DO, Ikt XENs, —HEZ, T
DEEMN 105~ 20cm THIETHZ T & EMBERRE LICK> T, BITOxGEIE
570,

ZHEO LA 10m I —REDDH B, —FEDOFEEF 20~ 45cm TH B, i
EHERET, MRS THZ. HBOMEIREMSBCBETZE0T, KEL
EBIHET ST L L, LATICK > TR L DIICTES & ida & O m O H g%z
BTl DB, REWEEOME LEET 008 EETH S ), "aafy&”
LLERENS,

BERAE R S T R 7T OHER R D LGN o THIFE DR E IR L, Zh
WPt > TIRIEBRIEER L, ke lEST 2N H 5. (kI HEE
(BRARE) 2RI, BITONRCELEVEFEELN TV, L UKEE
PRIRDWFIE S OBIFEIC DN T, PUFE (L) BXU=FE (ZRE) EBIT0
WREESTWE, LI TRERORFERMIC L - TR, KL MHETHS L
MHEENTOWRREICE, FIHATRROKENHNIZENE D EHNIT,

BeJE I — A E-WAISE WV ER TRICHE S 5~ 30° 1M L, ARIEHIE O hE o
Wi & > THEELE NI T, BRI 30° 2 5 2 Liddixn,

® =

BRIRBORE X, WINLREZRTZIFEEORERN 5% 5, FHEARE
—f#%IC 5,000 ~ 6,500Cal T, ZREEH Z DD D 2 W d H AFEEFHICHE 5
Nz,

B8 KIBI UMW 9 RICWEMG RO AN BRI Z /59, 5 10 RISRERHIOSHET,
TOSBIEREREEPOREOHEE M LTH S (5 10 RICHFRDH B %
JE DB OFIRKUC DN T, H 22 MR 5 TICH 8 - 9 ESIK),



46

B8 & W o B O
|

P ‘ i -~
" w |2 ks ® g lmes D E ewn %ﬁ&%%%@ s %
R | % | % | % | % | % |Cadl|Cd| %
- [EE | | | -
% 4. 6.13 6.04 | 29, 98' 37.29) 26.69 — | 5140 | 8030 | 63.98
# B W B P4 5.25 6.37 | 1118 42.73 39.72  — | 6150 7460

BOf W B4 5.25 651 12.50) 41.91) 30.08 — 6110 7540

|

- A2

|
% B | srean | X 8 K5 % AR
% ; % L cal
BRI peh ‘Hﬂﬂil& 6.9 | X! 1 6096
P “ 24. 6. 9 | | w2 | euo
vsw 231114 1 f 15.51 ‘ 6020
R b | so213 | 615 | 14.34 o131
- T AT | [ 117 6320
" v | a2 | o | 6184
o mhwm ; 2. 3. 3 63 } 18.74 o e
. 4 o4 o 17 ‘ Lot | w0
W om s s 25 2.6 } | 13.46 f 6050
s | mosm | el | 60
P 029 | '
%10 % ii—f JE oo
HEHER S % ’ O l * AR, ff ‘ W‘%‘ R 5 emm
| RTINE
|

:gamrﬁ;a::ﬁmm.@@ggi 8.36 | 1297] 4165 37021 033

EEEE T - ‘

5 e ‘ - ‘ 7.66 | 11.34} 40.58 | 4042 0.27
IR X ] \ ‘
7 o | EEE | 721 3526 32,93 | 2460 | 0.5 7
ROl Il L o SRR e 5 1057 | 1652 362 3650 0.8

(HATHRGE) o e



47

A B A
] I o
RE KE BE| Sl BR | ROE K E
| i ‘L?\M_tt *ﬁ%m}x@:ﬁ;ﬁ‘ IERL S | A
% | % | % | % o | Tamwm RN RER|ERS
—1 o~ = = — 070 1 0.92]120 1340 1360
62.72 ‘ 461 13.811 1181 0.13 1 0.93 1~2 0.85 | 1310 = 1400+ 1400 +
61.52 . 4.82 13.39 1.19 ' 0.07 0.93 3 I —
(P HTRBAAIIR (1950, TiBEEMIERR 2 ) 12 £ 5)
_ #r ik i fill 3
MROTHE | 4y o o » it K it
Cal REEE R (R AR | B & K
- \ ke °C ‘c
‘ 0.93 | 1330 | 1380 1400
o 1360 | 1400 1400
| o 1380 1400 | 1400
I o84 1200 | 1360 | 1400
0.92 1240 1340 1360
0.92 1250 1380 1390
I 089 1280 1390 | 1400
0.89 | 1260 1360 | 1390
7560 0.89 1330 o | 1400
0.89 1o | w00 1400
| w0 | 1o | 1400
(PTG (1950, TIHEIRERILES) 1ok )
) #r -
P FE BB K &R B fi E3
i Cal | )
5927 CEE
I
6000 7492 | ” ‘
4171 23 s | "
5245 ™6 o | ‘ 559 X 0 B I HE S

(1954, HHEFAAET /T )



48

RILIERA N2 WA
BUACIEE(?)
e

Fode o=
e =
Er =
Vxgmnas
¥ B
P
|
O
=R i
P
o
o
B &

Wool B XU HEE O RAEK

® 8 & R

REFEFERL  KIE 5 F =0 NI KRR SEZ B L, = HENESREL & X A7z, KIE
9 AEBE R NS DO HIR RS2 B L, & SISARR R IEZ 0F8 TAREPERE &
MR 2o

ARSI IRTE KIS G 75 OBIEE AR « 283 X OB T O R M OBIFEIC £
NEFENTVDS,

FOERBTUIC K > THIBIL, AR > THEL TV, KEEmMIC 7NN T
HRL, REGERAOEETIHEESGRTH S, BUEFERES0 Tt ZENT 2, K



49

S24 ™ HATICBE
F23 M BIRAYIAERER YU

i A T U HERLAPE D KER 3 Dtk 2 2 DFEX & LTWT, HIRVIENH 50, il
TRBITL TR,

HIBRYUIAKITE D JLPUED 7 2 I NFHEICHYIL, DO TEAKITENET &
MB B, 5B 2 DRI IIREBIC D 2, BITONGE ENTRIF I LFRET
RIEDIEEE 60 ~ 100cm TH S (23 K), AEME N50° W, RN 5°S Th %,
REGIERASTEDIEE B T, FEEARI3HY 6,000 Cal TH 5 (H 11 K), Hike LTIEXK



I xa | ma | omms |mersl mes | oswse | oo. oL |
RN R % % ‘ 2 ! 7 ! 2 ‘ 7 Cal i Kot Lk #
743y~ ghvE ; D ‘ E A K
5 (EE D L5) 6.29 6.32 ‘ 44,51 1 42.88 ; 0.27 l 6490 | i) 1,322
e i = i ‘
” - | i 1 i | |
(EBOTR) } 6.65 23.34 ; 32.63 . 37.38 l 0.41 x 5230 3 ” : 1.478 ; 1.15
— S — | —— ; - o . — ; S ‘ii_ S — 7177 S
7 o4 a R | ! ‘ i | |
g 10.26 3.62 40.86 | 45,26 | 0.37 5830 7 | 1.359 1.11
LI \ | | | | | |
(ME=hE ik 3)
12 & 7 oy M A

i s | K | B A
a7 %ﬁwﬁgﬂ;

JR D>t R /H L 'Z"M»}LEE i £

BN

riy \ 0 ) R .
FAT AR | 7.01 | 24. 1/‘ 35.55 31‘27‘; 4983 | 0.17 | 45.44 . 7450 "

|

|

I

I -

i%%‘ | BT
T |

|

o bt N

i i \
Vs

| | o oo | IEDI X
I 4 YT I CERER NI
(mmﬁm) 6.01 | 5. 101 49.79) 39.10, 6490 | 0.18 | % ;g | 1,294‘ 0.78

9,99 | 6,11‘ 47.48 36.421 6490 | 0.17 ! #1291 0.76 o

L , e },,,,. | y I I R J U S

! : | .; i !

H H ”

i PMU % | 7.68 10.58i 45.93 85.81} 6050 | 0.24 | ” L v 1.314l 0.76 | migm) 2

09



51

BI3E WK B OB O 5 R M
2Py \ =
ﬁ?@ﬁﬁf%ﬁirf BER e | I %’*““ﬂm@@ HE MHH:‘ o=

%%ﬁ@ [ | @gmm
RO “3!7 07 | 16.95 43.12!32.86 0.24 \5390 |t%%§ '1 331]0 76'

| )
EROR| 7,07 | 12.73] 42.21) 37.99) 0. 44 ‘6020J 2 370[0 90 \FﬁEﬂ7’C
| !

R 5 F o G SRR Ik E Nz,

FAFTHRRIE V7> 2 R—)VmlloRE, IRFERICdEiRERASic k-
THITEN, HEE T X@NTz, R RO & 0, 1HIA 38 4B
DFICHRENTZL DT, KIE S5 FNTRRILE LTHETENT, ZOHBINSIEXR
VEERBEOFTH 750, BB 11 AED B 19 E K THITE Nz, AR 24 AE A EEIE A
TEERR IR DR 2 3 E N T, AT L UCBRATRMA L, BIEICKAT
W5, ARG OMEEERIEK 40 %, HER 10t TH B,

BRIBOSHHEIEH 12 2RI, BAERIEE 24 BUC/R Uz,

FERILL FELORMGITEITL TV, HEEFESHTIEEWVD, KIE 7 4l
M SALEIERA S EEE =hie UTHRITE N2 0T, BIERIEdR gkt
PREEL TV,

13 RICHHEERL, ¥ 25 RMICHIEHIRK 2 5 CIC R EARE Z 7R Uiz,

LRI ARG T 3 ARV ERICH O, BRI 25 0 5 TR L UTHRIE
NTzo WER1 27 FFEALBLREE & F U TP Tdh %0 ARBRIEO B JE AR X 2 26 X
WCRTHD TH S, HEYREER 2 %2 > THITL, 2THETHNS9HET
DR EIZH) 300t TH B,

R REL  ARIE DA S5 & U TR THITL T ehy, BfEERY -
SUTHILL, SEEMEZEMIIBRITH S, BEZE 14 RIS, REMZE 7 KIC
U7

ZOfthomE  AlRBEYSTE (RIEHIESY ), HIiG 37 ~ 38 HELEMIR I AT T
LT, SHETHML7=C W B %, AlUREERT /T 1Lt Ty < Al BB (% 7z i R
IREL) DEIT LTz &b b, BUERSTEUCHEILENTWV3

BB A ERIERIC IR R, RAR AN GEILIL T I BRILR LS K O L IReE, ¥
RHNTERIRSE, ¥/ <Yy Faay Biicid BILRIEDRH O, WInd /M



52

;3
” 7
ad " ¥
B k|
[
~N
x "
3 - C
O "
&( é 15
8
a3
/5
(,j: = 27
é tE & = 5
e s 7 ’
&1 FE X o
Ty )= %
D
h 7
7 #
N =
| =
il 0
‘m
60

525 X RSN PTRE R X 7 B TS R AE X

CRVESE W
pa— - 2. -

] ’ ;7 sy
aﬂ%m%m1m%%k%ﬁ'ﬁ%ﬂ@%z
¥ r v ) B
oo LR s 8.97 | 42,07 \ 42.51

Ve |
(o b [ 5.57 19.63 | 44.62 | 30.18




53

ISR D 2 WIZERIE L TV B,

ABPERTT CRBERIIC L > TERIEE N T e H 2& A, sty it - 5
3 A PRI (TR A E R 2 PRI U 72 ) 38 KO HITHE s I (—
B CIE RS T i DB 72 PRI U Tz ) S5 Tc BRIBEA DY B %0 3 15 RIE TN H D
X DK ED—EBD 3 HTEZ R L, 827 KTIERERZ R LT,

=
i8~28 gr U Amess
3~ 6 7] B =

2~30 £ YOF MRS
gr & B
32 &
2 WIII”’IA
40t™
2 e
; 20
0

5526 X AEBLER AL AL X

I i T :

%%éﬁlﬂm D@ W | HROE | M| W =
! .

| oo | woam | 18 | e | 101 G-

l 5680 { - B ; 0.68 i ’ P



F15EK T O flt O

| i |
_ D g | %
srmigr | 50 | 57 BE) rx FOE i A L W ‘rfwm W=
% % | % % Ty ok |
\ i
| T C Ty T s
il . 7 a : | 7547 BB CGED PR —
(RALES | 8 52\ .20 42.97) 41.29) 6315 0. 23; 49.00 7547 48 () FERSH |
! i l 1 | ‘ |
p ﬁ 973L 5.38 39.38“ 45.51 5995 0.29 — — B~ 1306 116 WE'?C 2
i i | | o o ;7”7 o
LG B } ‘ [ I | | ,
(ke | 7,90 8.54| 40.92] 42.64 6050 0. 38‘ | o137 L0 p
— i ; ! \ ‘ 1 | ! \ T g
B @A‘ 7_99} 23.64| 37.34 31.03" 4983 0.34  45.39 “ 7495 | % | - = | Qgrg;%i )‘;‘Zﬁ}%
| ‘ | t | | } 1 L
B P N — — e
ABEBEEN \ 6. 97 34. 39% 33.37) 25.27) 42190 0.25 43.10 | 7549 | KA | ~ ‘ Z
i | | | | ‘ |

¥S



55

FRURRE TR =
e | g in} MNEFFILERE

Cr

300

s Lo xrrvose rees

(Ehwn )
20
40
60
80
100¢m

H 27 ZDMMDFERIED X
fOAIRE mo: AL ¢ MR alt: AJE b oMEERR d RSB sdy i WE gri K bri B yel D w{AM

m 2 w #

WFNIRIZHRIME N TORVD, EEOHRICONTZEDHEENRKELEETHS
9. ZOMFRIRE LTINS - E5 MBS B X URE O 5 TIciia S
NEZASN%,

FEOIRAE S CICWFlE, MEERZTICHENTLHT LERBEOREIISTEN
3 Li3EbNRy, EEFREHOBIEIEOOREZRICER, TORORKEE
LY TH B, LRIRICET ZHIREEEE LRI E L TEYNTH %,



56

O s W N

~N O
=S S E

16)

17)
18)

19)
20)

21)

22)

i 1 {5 th
i 1 {5
VML

“(Eiﬂ%i
F'E]%

o
(Way

mmmm

(IIE T

oy omh dmh amb

'1

O O O O

] OR T K

SR :

=N

B R K
B R E K
1 & R I 4

X Wk

D PIBRESE ORE, HIEEMEEE, Vol 13, 1906
CERRGRENEE, T EhLRg, 1913
DR A RS, SRR AR, No. 18, 1914
H Ligs W
SNBSS T MR A R, SRR AR Y, No. 21, 1915
E o PIEREIE R LFAE, MEAANTRE, No. 64, 1917

© B [ BB P A AT RS, SRV AR, No. 25, 1918

© K [ P A AT S, SRR A RS, No. 27, 1918

BB B, BTN A T Y, No. 68, 1918
DHIERE R RS O, HEHEEE, Vol 30, No. 349, 350,

AFRICHT Bk (EsE ), HWEGERRE, No. 42, 1914

1918

DI OERD, A MERS, Vol 30, No. 353, 1918

iiqﬂﬁE&UﬁﬁBjtiﬁngﬁ‘Elé M %R, Vol. 25, No. 3, 1919
BUROR LR
B R K

DR G B AR Ao, SEPAHE SR, No. 31, 1920
e EIE R I D7 T A S OFER, HPEMES, Vol 35,
No. 410, 1923

JCEIE R DT BT A OFER, HE MRS, Vol 30,
No. 353, 1923

AR E IS & DXL, S AR IE R 2, No. 125,
126, 1925

i SERHLTT OBRAE, JLiE G RIER S, No. 176, 177, 1929
W

HER DY K OB B9 B R4, Hi2AHERE, Vol. 41, No.
486, 1929

N o f PN E B MR A O, SIS, No. 37, 1930
NES R ORI R A RO, SR ERSC, No. 37, 1930
B J50 RICR U 2 B DAAAE, JLiBEIRIlZEEES, Vol 1,
No. 10, 1934

{4 CRHE - PHFRRZ — @ Jhifil i P A AU O RS e (78 ),  HEZ2RERE,

Vol. 42, No. 501, 1935



23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)
35)

36)

37)
38)

39)
40)
41)

57

v R — TR ERE R T O, Al Bk =R, Vol 4, No. 1,
1936

FERY) - e 2 1 - SRS LIS R 2 B =R Dy R O JEHE (T,
M AHEEE, Vol 46, No. 550, 1939

1 & L8 e AbiE R SR IR E T, REBUGR IR E (1),
1939

1 2 AR e SIERER IR 28 =R D@/ & ZICBE T 20EkDg8 ( L - T),
JeimE AR E =2, No. 307, 308, 1940

e & R 1 IR ISR 2 FRIED O () (L-d - 1), dbEa
P22, No. 319, 320, 321, 1941

e 2 R HESIE=RET I AN T F A VEEERON IS 2 M,
EHERS, Vol 49, No. 585, 1942

RAZEE « el —53 ¢ st g R R IS O T, — RS b S =
FCAHPITELC B U C— M2 MERE, Vol 49, No. 585, 1942

JHERA — 55« KA = BB ¢ BB R H R A R 7 Woodwardia K UF Metasequoir
D 2 FRFICOWVT, HE MRS, Vol 49, No. 587, 1942

K 37 H & — BE : A Brief Note of Fossile Corbiealids from the Kushiro Coal-
field in Hokkaido, ME{*#¥E3E, Vol. 50, No. 594, 1943

B R U — D AFBILEE S =R IR LA OB IS DWW T, HEAMERE,
Vol. 51, No. 606, 1944

1 R R RO IERENC R B M ERER R ISV T, BB, Vol 3, No.
9, 10, 1949

Pl R SF - SIS T ISR B RER BRI, BELEELHT, Vol. 3, No. 11, 1949

ooy b JEmEIIER R R CTLAE BRI DWT, M2 2HEEE, Vol 55,
No. 648, 649, 1949

JUAR @ = JREEARE T O 7V ), W EHERS, Vol 55, No. 648,
649, 1949

SUEHSR RO TR BRI AR, A BRB R M, 1950

L/NIPE S g jtk?(ﬁﬂf“ﬁf%%i)%b‘%ﬁﬂﬁ Operculina(A/8—F 21 F—)
ZIERT, FAEROwIE, No. 6, 1950

e & ORI dBfEEOKRH (1), (2), JuiEMEZEE, No. 15, 17, 1951

X A dnfEEORMHE (1), (2), FAEMROWE, No. 8, 9, 1951

H. Yabe : Stratigraphical Relation of the Poronai and Ishikari Groups in
the Ishikari Coal-field, Hokkaido, Proc. Japan Academy,
Vol. 27, No. 9, 1951



58

42)
43)

44)

45)

46)

47)

48)

49)

50)

51)
52)

53)

54)

55)

56)
57)

58)

59)

By oh SR OMHEME, $51LHE, Vol. 2, No. 3, 1952

e A& R e AEEEIC R T 2 R OHERUIRRED 2, 31CDWVT, HIEAHEEE,
Vol. 58, No. 682, 1952

FRFRIE - I H M < LA - BTy ¢ SIS R R D35 =R,  HUE2HERE,
Vol. 58, No. 682, 1952

e 2 AR I+ PR—B1 - BIEK B FHBRERIC 51 2 I EERDJE T & Jeifi =R B DRk,
HIEHERE, Vol. 58, No. 682, 1952

e 2 PRIE « A SRS - REACE ¢ Jbif i st B B N O A AT, b Rl el i
HifW, 1952

B HE 0 HE AT I O SR O W ZE D K dE — A FRIC AT 2 B AR BE O R,
RO RS PR, I, 1952

K. AsanNo : Paleogene Foraminifera from the Ishikari and Kushiro Coal-
fields, Hokkaido. short papers, Inst. Geol. Pal. Tohoku,
Univ., No. 4, 1952

AU s b P S ] R S e X D R = AL IC DL T, M A A ES
Vol. 58, No. 682, 1952

G 3K PIEREIEREN RS Y VIR S UTcEER Y Y ET A MTHWT,
JuimE T EH, No. 21, 1953

PSR R RSS20 — 77 © SIS R D B ARFSE, #hERR}SZ, No. 10, 1953

PN « THHZRFS « HRIL T+ BINER B EE E R R oD H1 2, BN b FE REL AR RS 585 1
e, dfEE 2, No. 22, 1953

RN - AZRIS - RVLTT © BIER R OB (FRIC R IR & 5
il alE & OBRICDOWT), FIBRRHEFIAIEE 2 &, FHER
DOW%E, No. 17, 1953

e SR AL ABRICDOWT, HUE MRS, Vol. 59, No. 691,

1953
PO R b B e st DRI RO T, SRR A PRI AR
V22 BEE W OR SR, No. 44, 1953

SERAEPUER @ 3 =k, Mt & (HIfTA), 1953

e & LR E SIS B9 % MBS ARV RER R, B2 MERE, Vol 59, No.
694, 1953

FHAE - BRLTD « = W5F] © GBS AR/ BRSO (35 1 ), e
HERS, Vol. 59, No. 694, 1953

e/ fREHE - fth @ MRS B 2 RERTRE (A ), CpEige, 25 4 %, Jtifnd
RGBT 2B A2, 1953

RS



60)

61)

62)

63)
64)

59

EH W NORECEY 3 A REEOZE, HEYHGE, Vol 60, No.
701, 1954

KSR - BEVT ) « =R« BB R AL VU O A & M ORFf, HiEL 2Rk
Vol. 60, No. 706, 1954

O XK IR IR T IC B EN SISOV T, HEEHERE, Vol 60,
No. 706, 1954

HAF R 2= A CHEE S o« SIER e, JkifEsE kG, No. 2, 1955

O AREREE IR OREE, #HAERORIZE, No. 21, 1955






EXPLANATORY TEXT
OF THE

GEOLOGICAL MAP OF JAPAN

Scale 1 : 50, 000

KOMBUMORI

Kushiro, No. 48

By
MASATORA KAWAI

(Written in 1955)

(Abstract)

GEOLOGY

The area mapped is located at the southern coast of the Pacific
ocean in the eastern Hokkaidd. The strata exposed in the areca
are the Nemuro group and brecciated andesite of upper Cretaceous,
the Urahoro group of Paleogene, and some deposits of Quaternary.
Sandstone dykes formed probably in Miocen age are found. The
geological classification in the area is summarized in Table 1.

1. Upper Cretaceous
Nemuro group

The group is distributed widely in the eastern half of this area,
and is composed of the Akkeshi and Kombumori formations in
ascending order.

Akkeshi formation The formation is divided into the following
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members in ascending order.

Monshizu alternation member : This member is the lowermost
of the Akkeshi formation, but is not exposed in the mapped area.
It is characterized by siliceous shale and clastic matter from ande-
sitic rocks. The member is assgined to upper-Hetonaian age
due to the presence of fossils, such as Inoceramus shikotaensis
MATSUMOTO, |I. kushiroensis NAGAO & MATSUMOTO, I. sp.
(group of ezoensis NAGAO & MATSUMOTO, Inoceramus sp.
and Terebratulina sp. )

Semposhi mudston member : The member is underlain confor-
mably by the Monshizu alternation member. It is composed
chiefly of mudstone, including sandstone and thin tuff or tuffaceous
mudstone. The thickness is about 800 meters. Ammonites have
been formerly found in this member.

Shiomi sandstone mudstone member : The member is underlain
comformably by the Sempdshi mudstone member. It consists
chiefly of an alternation of fine sandstone and sandy mudstone,
including lenticular beds of conglomerate. The conglomerates
occur, in most cases, near the uppermost part of the member.
The thickness is about 600 meters.

Molluskan fossils are collected, and the following species have
been identified.

Acila hokkaidoensis NAGAO

Portlandia hakobutsensis NAGAO & OTSUKA

Parallelodon sachalinensis (SCHPM)

Anomia subovalis NAGAO

Lima sp.

“Fusus” volutodermoides NAGAO

Semifus tuberculatus NAGAO

Semifus ? sp.

Avelland problematica NAGAO

Macoma sp.

Terebratulina sp.

Turritella sp.

Kombumori formation It is divided into the following members



in ascending order.

Oshamappu conglomerate member : The member is underlain
conformably by the Shiomi sandstone mudstone member, and
consists of conglomerate intercalated with sandstone and mudstone.
The thickness ranges from 50 to 120 meters.

Chipomanai sandstone mudstone member : The member is
underlain conformably by the Oshamappu conglomerate member,
and consists chiefly of fine- or medium-grained sandstone and partly
of mudstone. Thin layers of conglomerate or conglomeratic sandstone
often occur at the uppermost of this member, and these layers
rarely contain fossils such as Ezonuculana mactraeformis
(NAGAO), Semifus tuberculatus NAGAO and Terebratulina sp.
The thickness of the member is about 150 meters.

Sarukiushi conglomerate member : The member is underlain
conformably by the Chipomanai sandstone mudstone member, and
consists chiefly of conglomerate or conglomeratic sandstone, and
partly of sandstone and mudstone. The thickness is more than 60
meters.

Terebratulina sp. appears the conglomeratic sandstone of the
lowermost of the member.

Brecciated andesite

It occurs as volcanic necks or lave flows. Generally, the necks
consist of augite andesite and penetrate into the Shiomi sandstone
mudstone, Oshamappu conglomerate and Chipomanai sandstone
mudstone members. They are distributed along a structural line
running from Kiten-no-sawa to Oshamappu. Some necks are
composed of hypersthene-augite andesite, and penetrate into the
Monshizu alternation member accompanied with the lava flows.

The lava flows are composed of hypersthene-augite andesite
and hornblende-augite andesite. But the lava flows of hypersthene-
augite andesite or hornblende-augite andesite are intercalated in
the Monshizu alternation member.



2. Tertiary

Urahoro group

The group is distributed widely in the western half of the
mapped area, and scatteringly in the eastern half. It is underlain,
unconformably by the Nemuro group and divided into the Kami-
beppo, Chorobetsu and Shitakara formations in ascending order.

Kamibeppo formation It is divided into the following members
in ascending order.

Beppo conglomerate member : The member is the basal member
of the group, and consists chiefly of conglomerate and partly of
sandstone. The thickness ranges from several centimeters to 50
meters. The conglomerate is the so-called “black conglomerate”.
The pebbles of conglomerate are black clayslate, grey sandstone,
black or grey quartzite, dark bluish schalstein and dioritic rocks.

Harutori coal-bearing member : The member is underlain con-
formably by the Beppo conglomerate member. It consists chiefly of
alternation of sandstone and mudstone, and partly of conglomeratic
sandstone, montomorillonitic mudstone and several seams of coal or
coaly shale. The thickness is from 20 to 80 meters. The member
belongs to the main coal-bearing strata of this area, and contains
the flora, such as Woodwardia Sasae Oisur & Husitoka and
other plant remains common in the so-called “Woodwardia sandstone”
of the Ishikari group.

Chorobetsu formation It is divided into the following members
in ascending order.

Tenneru conglomerate member: The member is underlain by
the Harutori coal-bearing member. It consists chiefly of conglo-
merate, and partly of alternation of sandstone and mudstone. The
thickness ranges from 50 to 130 meters.

The conglomerate is the so-called “red conglomerate”. The
pebbles are reddish chert or schalstein, greenish andesite and
others. A few layers of greenish conglomerate or coarse-grained



sandstone, and two or three thin layers of coal or coaly shale,
chocolate or green jelly-like-coloured mudstone, and acidic tuff,
are found in this member.

The member is commonly a fresh water deposit containing the
flora of the Harutori-type, but in the eastern part of this area
(Sempdoshi Peninsula), a brackish deposit containing Ostrea eori-
vularis Ovyama (MS) and other shells is intercalated in the above
stated deposit.

Yiubetsu alternation member : The member is underlain con-
formably by the Tenneru conglomerate member. It consists chiefly
of alternation of sandstone and mudstone, and includes conglomerate
and coaly shale. The thickness is from 70 to 90 meters. It is
commonly a fresh water deposit containing Unio uryuensis Suzuk1
and the flora of the Harutori type, but at Semposhi Peninsula in
the eastern part, the interbedded brackish deposit is recognized
containing Ostrea corivularis OvyamMaA.

Shimizu mudstone member : The member is distributed only
in the western part of the mapped area. It is underlain conformably
by the Yubetsu alternation member, and consists chiefly of mud-
stone and subordinately of fine sandstone. The thickness is from
30 to 50 meters.

The lowermost 5 meters of the member are mudstone in which
Corbicula shitakaraensis Suzukr is found.

Skitakara formation The formation is underlain conformably
by the Chorobetsu formation. It is coverd by the Ombetsu group,
but this group is not distributed in the mapped area.

The Shitakara formation is divided into the following member
in ascending order.

Yonemachi sandstone member : The member is distributed only
in the western part of the area. It is underlain conformably by
the Shimizu mudstone member, and consists of medium- or coarse-
grained sandstone with thin layers of conglomerate and mudstone.
The thickness is about 70 meters.

A large number of Ostrea eorivularis Ovyama, a small number
of Corbicula sitakaraensis Suzuki and other brackish moulluscs



are collected.

Musa muddy sandstone member : The member is underlain
conformably by the Yonemachi sandstone member, and consists
chiefly of muddy sandstone and partly of fine-grained sandstone
and mudstone. The thickness is more than 25 meters.

The fossils occurred in this member, including Acila sp. and
formainifera, belong to the Ombetsu type.

The floras collected from the Kamibeppo (Harutori coal-bearing
member) and Chorobetsu formation indicate close relation to the that
of the so-called “Woodwardia sandstone” (Upper Eocene) of the Ishi-
kari group ; the faunas of the Shitakara formation and Ombetsu group
are similar to the fauna of the Poronai formation (Oligocene) in
the Ishikari coal field. Therefore, the geological age of the Urahoro
group (from Beppo conglomerate to Musa muddy sandstone mem-
bers) is considered from middle or late Eocene to early Oligocene.

Sandstone dyke

There are sandstone dykes intruded into the strata which include
from the Shimizu mudstone member (Urahoro group) down to the
Semposhi mudstone member (Nemuro group). The thickness of
the dykes ranges from several milimeters to 2 meters. Thin dykes
are composed of fine-grained sand, while thick dykes show coarse-
grained sand. Most of the dykes extend nearly from north to
south and dip steeply to the east or west. Some of the dykes
are intruded along fault planes of NNE-SSW trend, and some
others are cut by fault of the same other trend ; but certain dykes
intruded along the same fault plane, are also cut by later fault.
Therefore, the intrusion of dykes is assumed to be the time of a
crustal movement occurred in late Tertiary.

3. Quaternary

Alluvium It is distributed along the Chorobetsu river, Beppo
river and otherr rivers, and consists of gravel, sand, clay and peat.



4. Geological Structure

The Cretaceous Nemuro group together with the Paleogene
Urahoro group show a complicated, mozaic structure caused by a
block movement probably in late Tertiary, although these two
groups reveal, as a whole, a monoclinal structure dipping gently
to the south.

The faults are classified into groups of E-W, NE-SW, NNW
-SSE, NW-SE and NNE-SSE trends, successively from older to
younger ages. The some of the mass-like Urahoro group caused
in late Tertiary by the fault movement trending NW-SW direction,
appear in Nemuro group as the faulted block, but their first
movement is considered to date back to late Cretaceous.

ECONOMIC GEOLOGY

Coal

Coal is the most important mineral resource in the area. Several
coal-seams are found in the Harutori coal-bearing member.

The workable coal seams are called No. 5, 4 and 3 in this
coal field (or “Harutori-honsd, Jo-s5”, and “Nishaku-sd). No.
5 is the most important coal-seam, and its thickness varies from
1 to 3 meters. This seam is accompanied by montmorillonitic
mudstone. No. 4 ranges from 60 to 170 centimeters in thickness.
No. 3 varies from 15 to 75 centimeters in thickness.

The coal produced in this area is non-coking and bituminous
with a calorific value of 5,000~6,500 calories. It is used,
generally, as household coal or gas coal.
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