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DEDEERDORIXE P VPR TR E P li——A Tilredub & U7cHilii T F %
A BCET 2PN oY 2 RIS HEICA T, KRG OB AR 2~15mm T
BLRBOAOREEOMA A LT B, COWFRET TiR4e S Fi TR ER:S
ERLT 3. T0ED, KEBOEIKEN EEZNALEE B O FTic % 5 1,
Bz 7 v AR YRGB XTCERINETHO 2,3 OHAIFHNT 5. < ORKER
JK Bt~ K et T LT  IRIEFE T h 2. KT TAH B EFRE N I AHETHIE
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AOWAEBELTR S, T, CORKBERICRBEKIRELGET »— AL
HH, TROZNEATRIREBHAR LT 5. ABOKS SRFEAR Sem 1T
HBB—RIIT 2~3cm D HEDORELPERHDTIE 2~3mm BEO Db H 5.
RV T2 FF 4R EERGT 25 NNW—SSE A7 3154 1 km OHsi, B
P THOIRELELAT, N FARDOAYTXIFA, ¥ TeFF1REH
AL HUB TR EE ORI, = VER, BH=Rs NNW—SSE oJFiicHy
RIZHUTR 308 4 250 % JIE OB MBI TR OFa &b T
Bo WEALENAMBAREL LT=2 VERO O L EbN 3 REHA L IKBYEOHK
b DDX I TRIREZEZ LT 2Ma0H 5. Lk LILEHIBO - cRHFE=
RERDODNZHOOKAAL Ut d & 2 8MEK RT3 I NT=2 v EHE LTI
Do

OB R OTNONECNBE LD EBEI LN, TOEEA R I DL
NNW—SSE J5ji 03 EREEHO I —H LT 3,

=X VERITOE L BHHEZR[P ORI OBIEDOHBED 5 WL kR Ol & U
THMIT B L, e EHRN—=5YF 152X T L MINCHAiY 5K & 2Bl
TH 2 OhOEMEFREN T 370, TOEFEH 3 WLIZREEZEEMNCT 5T E0H
HTH B

= P RERE R OFLE ST, © ORI T~ T 0 A L
BIFTH B0 RPETH B0 K « ZKF - m i)t7@ﬁﬁé%c%é&fmﬁ&
ORI DT, PROVEMEFREIANETHITNE D, WEMIZE LTEEIIRE
SNTEELPROIELT 2,5, WHIKERAUX I K EBY 2 FHICIET 350 T
555 L LT 5. BALLC DT EREMS =t VBB B TR
BMEDRTI S,
I0.2.3 b pei i
xﬂ%ﬂﬂti%@ﬁé&?ﬁ#%h@ﬁT%®T%%kEﬁ®}¢%¢%,¢%m
B DA & FREHIERICH B N T3,

T ORI D iSRRI P R PSR O HERICOATFE L, HE TR ZTOHIER
AR

IR I C ORIFICH T A5 2K TN, My My: & ZODEHE
M X O THIRE N 3,



& 2} iy
BOY = N = g = Ef ES R A
P 5 2 I T -
é b i
B
& & =
o b =
= |
] £ £
£ = |
B \‘HM I T YR
i!islﬁwll!\hﬁwl A
Inocerami i i
Inoceramus ~ yabei NAGAo et MATSUMOTO X | |
ia hobetsensis NAGAO et MATSUMOTO i i
L cf. hobetsensis N. et M. X i 1
4 tburiensis N. et M. X! :
74 uwajimensis Y EHARA X X |
™I cf. incertus (JimBO) i :
1 ez0ensis YOKOYAMA ! j
E japonicus N. et M. i i
L cf _amakusensis N. et M. i i
“L balticus BoEHM 1 i
L naymanni Y OKOYAMA | T X
L ovienlalis SOKOLOW ) i
L. orientalis var. ambiguus N. et M. 1 i
1 schmidli MiCHAEL i i
L yokoyamai N. et M. | :
i sachalinensis SOokoLow i i
*. aff. hetonai MATSUMOTO i | i
1 i i i
Ammonoidea ! | : |
: Lo
" Neophylloceras subramosum SHIMIZU i X i 1
& cf. compressumi MATSUMOTO I X 1 =
Epigoniceras glabrum (J1MBO) | X 1 X1
E. Sp. I i i
Anagaudryceras  cf. limalum (Y ABE) X J i
s yokoyamai (Y ABE) i i H i
Gaudryceras denseplicatum (J1MBO) i X | XX | |
G. d. var. intermedia (Y ABE) i ! X i
G. tenuiliratum Y ABE T i XX i
*G. _striatum (JIMBO) i i X | =X
G. cf. crassicostatum (JIMBO) i 1 P’ ] X
G. Sp. i 1 1 W
Desmoceras ( Pseudouhligella) japonicum Y ABE X ; t T
D il dq i (JiMBO) E X X H
D. Sp. i X i X
Hauericeras gardeni (BaiLy) | i X | B X
" Mesopuzosia yubarense (JiMBO) i | i i
Cf. Mesopuzosia  sp. X1 | i
Neopuzosia japonica (SPATH) X 1 i 573
N. SP- X [
**Cf. Pachydesmoceras sp | i ]
Yokoyamaoceras' _jimboi MATSUMOTO i X 1
P Sp. 1 X X i !
Anapachydiscus sutneri (YOKOYAMA ) i X | !
Eupachydiscus haradai (JiMBO) | X X
Canadoceras Sp. 1 ! X
Cf. Menuit SD. i X .
Pachydiscidae gen. et sp. indet. S X |
*Submortoniceras  sp. i i X
Bostrychoceras Sp. X i
Scaphit puerculus JimMBo ¥ i
Scalarites scalaris (YABE) X
Polyptychoceras obstrictum (JIMBO) XX
Subptychoceras yubarense (Y ABE) X X
__Pseudoxybeloceras _quadrinodosum_(JiMBo) | X
" Baculitidae gen, et _sp. indet. X i

*RAGERSHGS, HAPEEEE, M EHOEEC LD

2R BERLEBEEHBEBR %
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My 303 BEUAME & 2 BRERBIRE L VIV VEEMLRD, AKEANREZEAT
5V, ErORIBOERF &I, <O T hifEREEROLELMN 2D TH
55EEZ OGN AFEPSERT R LAERT V> A RENEFRIEGER X D DT
TEOHE CENNXEA) T, Inoceramus cf. yabei NAGAO et MATSUMOTO, Desmoceras
(Pseudouhligella) japonicum Y ABE, & &I _EFHT Inoceramus hobetsensis N.
et M., Cf. Pachydesmoceras sp. 2408 U7zo TR HHCOMEERNEZF ) 7 —2{its
~BWITHB >0 [ERHKI00m TH 5. '

My: (3 My: O L& U, MAPRE - AP 520, BKEREE ST RS
BT ENB B AR LI R EAREE SUHRSD AR CRlF2E) BENH D,
S ZD IR EREDIIRERE NS 50 & OEMIZINEE _EFEOIHMDO b
DTH2T, MAENTIWHEANERE CRERZZT OFEHELIED, WEARARRHEALT
V%o INE R QN335 570, T OOEFZELANEZ 180 & AL M & BT
B & DRI DT BREDMZELH 5%, (LADOEHIRENSWLOTS, £FEFDH
513 T OB LE THHEE o RS AR E N TE D, T ENEE S SBE
W OREERE L C ORI TH 05, MKREHOBEBRER TS LoONARNTH
550 EESMME TIZENHNH DT, JHMIE 70~200m Tdh 543, FEEEHTIE 15
~T0m THY, T, REBORREFZOLTH, TOEFHEVES 1i 1 OB
BAAEHR AT 30~200 cm, FFEMHITI 5~10cm O D E 72D T 5,

WEIPRObDOEELE LTHIRTH D, ST TRAKADOELMHROMZ ST
V5T EREL, BEEE b OBERE ARG E BT B0 0H0E TRE L AR
DLDTH 5o MEDBER (BFA?) NWEINHTEMNHY, HHODOTERER
FREOF v — PRDBEILD TR 5o

R RO ARELEE ENOEIIRER U, RS _EREICR#I TR EE B O
BEMAkEL, MUENTRYAREEENY NV AREEECE/T 2HELHD, B
JEHN S 59 <82 T 50 ZOIRIREEEVE WA O ISICAEESR OB,

BEARIKE B _LWIEICR RO, WABORICRSENTHET 5. FV 14
W PR ERET IS EEMBRON S, COMARBOEEE NG, X {EHE
LT3, MUITBERR THAMNE <, WMALRTHY, TOREIEF3FSIAN
SHEHAD b ONAIAT, TNUE0em ILETZ0HH 5. T OBIEIGEE
BIORET +— T, HORE, BEIHMRE SHGEIKCE (2) THY, kEF (FY 7
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1) ZBATVR 3,
My:z 2 5ELNIAARDED LBV TH B,
1 PRIHIRE
BEAPICII S E 2EKERENELY
Inoceramus cf. hobetsensis NAGAO et MATSUMOTO
[ERSPUNOT =y aP )
Mesopuzosia cf. yubarense (JIMBO)
2 POENEWfR—0OR
WETREERE LD
Inoceramus cf. incertus (JIMBO)
Scaphites puerculus JIMBO
REOWHRRIIZX V7 -7 W TH S 5.
IL.2.4  _LESIERRER
IRRIR O HE & PEF S E D ORBIC AN THMT o
PR TRONS &SI, AERR P RIBERER LT My: OREIRERREEO 1
POICEEBI DRI B0 BBV NV VAR XETHHETHDT Uy, U2z K X3 N
%o
Uy: RFEFHTE My2 OBREREO_ERIC B AR LREKAOY v FEICIEE
Bo EEUTHEKGREL IOV M EPLRZHETHDT, ALYV FHELRE
U oiEmEbb, REMMUDICET 5, FBEV NV FMERKEET, BELicE
W ERICEING G e FRWIENE & TRMIME LS ERD S 2o ARE O P ERICIIE
Ky v BETRE, H50RKER YV HAED l~4dem &L OWEESH D, IR
BE_EWTE OB FERIO KIS R DD 54, ANt XD TRIRIRY vV FBIKIEDTKRT 3
CEbH B, HRTEEY VI EBPICSOTH ZEERBGEHEIZR LT S,
WEFO LTI, FHICS> 9L 1~bem opfa< > b 4 VEEKENRRONEC &
b P BT Ul WA O LRI HIREy 3 E ORSIKAIREN Z0 o —HICHAIK
BEERS 28, WEBO T HERNZ. thad Uye B &IN5 EERD
A, DEDX S LAEFER L.
1 PR AR T

Inoceramus hobetsensis NAGAO et MATSUMOTO
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RN L
=R

Inoceramus
uwajimensis

y
X Inoceramus
orientalis

X(Inoumnus)
jdpanwws

X{Inoceramus
X| japonicus
/noceramus
rawmanny
X (lnoczrauus)
naumanni,

% Inoceramus
wwajimensts

FRYFAIR
P R T )

X /noceramus
\ wwajimensis

# X Inoceramus
o 1 hobetsersts

N
X Inoceramus

incertus
N
\
\
\
\
7 oo N
/53550
&
/
00,00
D%
X(Dzsmtra,s)
Japonica

AR R A AR AR

ZAAR
FBIKOR
AR

R

coo -
MY

tXInoceramus

&2‘ wwajimensts

(

ZALIR
AR

Canadoceras
Inoceramws

aff. awajiensis

E3r #
=) 9%
BR #
Ea

wwajimensis

Inoceramus

xburieuis)
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L cf. hobetsensis NaGao et MATUMOTO
Anagaudryceras cf. limatum YABE (iZf5, JEUEL UTHEERLD)
2 =4 4R
Inoceramus iburiensis NAGAO et MATSUMOTO
Bostrychoceras sp.
8 FRVIFARER (B - ADRIIC L B)
Inoceramus incerfus NAGAO et MATSUMOTO
1. hobetsensis NAGaO et MATSUMOTO
4 FxvVFAR
Scalarites scalaris (YABE)
5 ¥Zvvr4RER
cf. Pachydesmoceras sp.

AREIE Myz KB|&EDSWTX Y 7 —7 {00 TH %,

PR O AEOREFIL 240~300m TH 5,

MER ST OAREL, EMEBEAERECE {2, Z0—HnbThic
ST BT EROY, BKEDREY VP EPLEZHETHOT, [{EIIFIRD
MIER ISR & O T hIboisr CEMEBRIBRIED 1286 T Inoceramus hobetsensis
NAGAO et MATSUMOTO % %EET AEUEMN B T2, 2O 4/ vFLRTER
30~60cm ITET ZARENSDT, NI TET HEAIZIILALTL, DEFhK
Inoceramus iburiensis N. et M. 2R 77713 Th 5,

Uy: BRRFEFHICH DT, T ORERICFAE L RREEAOKEET, 5~30cm 0
STOEIKERNE, &30 EEEOEFICS T 1~3cm QPO + 4 T EHE
AR IVERBY VY ENSDT, Unn oG UK T 5. ¢ @ Uy: OREEL
D2, e Inoceramus uwajimensis YEHARA RSB EICERTALARE & 2
D, BIEFREBLEOTNE. Lid, COLABEMS EHT 3{LH 13 noceramus
uwajimensis YEHARA 1FRICIZEAERO N, THEEROELOMARE T K
BEE»OERT 2018 LT, CZTRYWNV M ENE? S EEERT 2 &0 S 5H0s
Roha. COFMEIC ORITHENHGFAN LMEREROh TEIF O AIREE—2 0
HELLZHDTH 50

FE O M — IR E Y v FERS, S 51020 RITIIREKED HEONED
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HAWRERE S, COMITR, AREAFRNS L, LAESET HEEND b0
THBIREY VP BRPHERERO LD L 0 AROEREDLS, BREALK
BMTER e LEHDT, —fRCHKEET, BYLEIC S D> TIMAICHT, FEIEE S
ST,
ABEDEFEIL 270~250m TH 5,
T OFHEDLAEMR =4 4 R « FIUIB X2 ORIR « B LT ORI &
B E 0o KEPSERT 2LAHERIIROLEDTH B,
Inoceramus uwajimensis YEHARA
I ezoensis YOKOYAMA
74 japonicus NAGAO et MATSUMOTO
J cf. amakusensis NAGAO et MATSUMOTO
I balticus BOEHM
L nawmanni YOKOYAMA
Neophylloceras subramosum SHIMIZU
N. cf. compressuim MATSUMOTO
Epigoniceras glabrum (JIMBO)
E. sp.
Anagaudryceras yokoyamai (YABE)

Gaudryceras denseplicatum (JimMBO)

G. denseplicatum var. intermedia (YABE)
G. tenuiliratum Y ABE
G. cf. crassicostatum (JimMBO)

Damesites damesi (JIMBO)

D. sp.

Hauericeras gardeni (BAILY)
Mesopuzosia yubarense (JiMBO)
Cf. Mesopuzosia sp.
Neopuzosia japonica (SPATH)
N. sp.

Yokoyamaoceras jimboi MATSUMOTO
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¥, sp.

Anapachydiscus sutneri (YOKOYAMA)
Eupachydiscus haradai (J1mMBO)

Cf. Menuites sp.

Pachydiscinae gen. et sp. indet.
Polyptychoceras obstrictum (JIMBO)
Subptychoceras yubarense (YABE)
Pseudoxybeloceras quadrinodosum (JIMBO)
Acila sp.

Cucullaea sp.

Nucula formosa NAGAO

Propeamussium cowperi WARING var. yubarense YABE et NAGAO
Sergipia akamatsui YEHARA

Gastropoda gen. et sp. indet.

MERMIC ST 5 Uy2 1 Uys O_RICES L, €O FEICHRAEIKERSWE &
3Gy b F A VEEREKEZR STV Y ESDD, T ORI BT R
KEREY NV VERSOT, TERTEERLAKOEHETSZ. LiL, TERHICAS
NBFETFWDOV v+ BhD Inoceramus wwajimensis YEHARA DFBERITC ORIHT
BRRHONT, MET KT THS, Thid Tk, WEIFHEL BHNARTHBC
LILHEBEDTHS Do WEHIFHARE LIS 2 AKAMKOIFIC L, ERLDOo®
FRBES 1 IRD LN T ERLL, CNHTEFRORRENBEDN TR & &
EBIC, MEENIDTHMZRAILENR I T L OB BLENH S S,

ABOREXIE, MBTUONTY 372D N TR,

EHT 2LERI2EQEBLVTH %,

Inoceramus uwajimensis YEHARA

L. cf. naumanni NAGAO et MATSUMOTO
Gaudryceras denseplicatum (JIMBO)
Submortoniceras sp.

Polyptychoceras obstrictum (JIMBO)

Sabptychoceras yubarense (YABE)
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Uyz QOHPEIRAISEHR « VRS2 L, iR A2 b < ytic®d %,
IL.2.5 P

@ﬁ%ﬁ%%ﬁ&ﬁﬁ%%ﬁtmﬁnfﬁﬁﬁao%%Bﬁ®ﬁﬁm<%ﬁ?5w,
W15 N T 3 2 Esinicd, HEOREREFESFIWTSHY, ERHOH TR,
EBIRRIE R O A RO REOMERN E® 5 R ENEEICERL DT %o

PEfRES T AER Hby, Hbe KX EN 5. BHTIE Hbe AMOERMRYS S
13,

Hb: 3 PEiFRcida~KEataofhmipEzsE e L, BANCEEBEZRZSA T
B0 70 BOBIKEZEI S, I—BREZRIILCENE D, BWER—HRICEE
TS, WEETHY, BKEAOWSIHHELS Y, TERANE LT EHIEH 5,
AR AHANCIET 255, — I3 L  ShE L, RIZEmE & DMSHH 5,
BEEOBUITIIAD THRBFEARD SO DE L, I SHEINTH D kb Hig
ko MOFEHIRF ~ — P - BEEDE - BOMERE , KES8EIT X o TR
ENTV%. =4 A ROBGFTCHIGEZIERABIC X OTESE N T B0, T
12 5~10 m QE &% & DRMACEEBICEL, B TAIZ &0, 2Dk LT
%o CORKARIEA, BEBHIVLRBEBER L, —Y 74 M s, H
H OB DT NRIEFITE O,

7wk, TOBKAETIERCHLET IR D5, Tiebb, RERKKIL), BKio
deopicix, EER\BHEBEHO ERBERCXIIRT I VES 0mick Ly

FELVWBIKARD Do CORRIAMIBOECHEST 2 ENRIERIKAD =+ 1 RHE

F ORI CT ERBRBRHACADLN D, L, TORBTIIZ OBKAR

OLETFTEMEREES ZEndb, COFRRRB|EKEDO LT OB ORENS L 7

DT, BHEALBDZED L5 IELLbND, =4 A RET TEZ OBKED BT

CEHEBERHADOST, LRIV BEEESIUBELFIFEOTHEDTH 5, =+ 1 RE

ftﬁﬁtu—omﬁﬁ%%%ﬁﬁ&ﬁofbbox&@ﬂmﬂﬁ?6=i4mﬁﬂ

o Hby o D@RKAEEFENLD =4 T ROFMNOEICHHE T % LIBIREER LT

OLOEEFE—EEOEN S DT, 5~30 m ICEE T B K ST F IR E R

BB HOEME LY D, LA > THBHMO —MRAEREHTs LR TH

DTV EHEEIh %,

RED RS = 4 S OMEEICE 2%, S ORERICERBE 2 TSEL THEEERS? 2D THRCIETR s 2
SENTV B,
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Lol, ToMoMGERTREORSOMER, =44 REMREO IS
DTRAY 51, MBCRWTHENID D ENTER L, 177, =+ REHO Hby
Y (EIRERIRPA), FPIEKIER AT Mz e =3 1 RE»d
THIB TR AT Fhi Hbr ARICIiZEZ L 60cm » R340 cm 3 & OFH K G5
FELTWBD, =+ A RERBOAFBC TR IhABD LAY, RAVBDAFC
BAET H2RET TR D Ch B RRR L AR EME L R IR TER 2 EBb
hz, ek, =44 RERPO Hby OERIETEREIIRIEL B, PRI oFF T
HFRERIRCADTET, b2 aiEeRid. ST, =1 REHORKD
FALT, WikTrE5CThy, BEXIIMERLLECTER V. ¥, =4 1R
HIR T ARERC, ¥ 7200 RE I B R R R e R B BB T BN AR
ORIRTEBDLRE Vo B < IRW « K& » =4 AREMT LT, TOWKER
FADNMIR R LT 5 b0 &2 bR b,

T DHIERKIRPERE D Hby poEHT 2{LARDEDEBY TH %,

Inoceramus orientalis SOKOLOW

T aff. hetonaianus MATSUMOTO
Neopuzosia japonica (SPATH)
Canadoceras sp.

Fizbhb, Hby O—IPME#ERIMAS ~ F A HiEbi2bDTH %0

JBEI2350m + Th 3,

RSB D Hby 1 FEHRSMEREOEIHE & 208 — AN 20k iRt
29 5%, E& LTHERBRKKAIIL URBEEHPREEREPSED, BEX 2~3m O
HEEEERKEEZRI I, Tk, —PTHRAOEERIIED, WEIRIREEZES
Cebdbbo AEIZ 15~200cm & LDEEDSONE L, Fh—iiERaov v E
2RIV ENB B, KFDOHFICE, U UL SREYR 25 &, T hbsf
RICHERZEEBFI S B0

{CERBELTEL, H30RMARBL UTHER LTERT 2 &M%, LERH
N EFRO—2dbDR T, & ie—2D@Uel Inoceramus orientalis var. ambiguus
& I sachalinensis % ZFES BIEHENH DT, B TE 5, LETIETER S T Ino-
ceramus schmidli % %FET B H %o VEEHO Hby X DICAZEHEIZ DO BEETS
3o BEHLARDEDEBDTH %,

Inoceramus orientalis var. ambiguus NAGAO et MATSUMOTO

L schmidii MICHEL
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I sachalinensis SOKOLOW
I cf. yokoyamai NAGAO et MATSUMOTO
Neophylloceras cf. compressum MATSUMOTO
Gaudryceras striatum (JIMBO)
Hauericervas gardeni (BAILY)
Anapachydiscus sutneri (YOKOYAMA)
Canadoceras sp.
Sabptyohoceras yubarense (YABE)
Patella sp.
Ostrea sp.
Gastropoda gen. et sp. indet.
CORMPERLELT
Inocervamus balticus BOEAM
Gaudryceras striatatum (JIMBO)
G. crassicostatum (JIMBO)
Polyptychoceras sp. ’
Pseudoxybeloceras sp.
BT 3o

AR, RBRIMRMETUONTT 2 v Z{L LT 3 eDIFET SN, i
o 350m + XHRENEHES NS,

g, HERIEO Hby iciR T 2N BHCER, =4 A REGO Hby hicFEd 2
SO & F—EHEIC Y 2 AREMEAS S 2% FHEEIR S0 =4 1 IREREROBEFEAOHEL T,
COEREEZA—EEDO SO EEFLNE, EMHEROHRFHIBE L RO A
BONILEBITENTE, TNESSRETRBRIAD &0 LBZERIFLTHRESE,
AR =AAREATHL OTFELD 40m~50m <50 ETH 34, RIRERISHH
Tl & OBKED THIC 100~200m QFE S @ Hby EMND 5 RSN B, ¥/, B
#d Hby ofic & E N 2RO HICHIITIZRIO b D& T T 2 RN S DT,
=AARELTO Hby & D REDHRED WD & NICHEBRRED S0 S BOME 5,

Hb: 3PERIICIR S, B ZOBTMBR LN, CHMEHEEITE S>3
Dip, &7l Hbz JHLFOSEAHEI N DB E S PRAHETH 5,
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COERSAAIFABN LR Y » & TIRT, Hbi @ ELICH I OTEM LT B K
WSRBKETEE SV MEEPLIRD, PICKEISE AR A - WK Ay v b
BHBOREAEKTEEKEOTEE A S AT 3, TORERICIRM L FREEmEE
TED T %0 AKEMERIZZ 1371804, HEME A LM ITET 5PPRTFLED
ZELBEATOEHDH b0 ERIFFICHTH DT, MFNILERA b I A DT
THENPLT VEFA b 2@%’:}% L, SOREATT VEF4 P OFHEL (b T4
MNEEDOSDDS LD 1 FEME) SEDLNEZEDEFE LI T EL. LIhIKE
DT HHEFROPSERMBETH>TT, Hbe OFMIC O TRICHERETZL TS
M, 79 FRICBY 5 Hby &@E%{%Z])zl’o Hb: @ ENObDTH B EEZ I, B&IZ
300m P EEHEEENG,

.2.6 P ay= :EA%O)

FEIERDZVRERE LTI EIBHAE, 2L LTI LIS LUCHFIE
PICED 5N, FOENOZIA FF 4 RIS DT %0 ABRIE 300m, JEE 2,000 m
OEFRPOIE 1 mAGHCE 2 T TORID S 5205, FaE D HIEO—EMn > THA
LT3,

Y EINEROREFRZBETHREO~KEADOAEAT, RAOHEMDEEL, i
FREEHRORIEAIL L LR D 5N b,

B, MEA, B3, MR

MRAEZEREFL 10~13mm), ARARKREBGRAELL TV, FECH

DZEENHIC LT mm OB RE RS L2 B D,

mH#E, FEA, AE, BRER, ANSG

MEAXKEREZRL, 0.3mm ORI ChROAIEEFHABHELXTL T

%o BEFITIRBASFRBAEMLL T B,

Y EZ)Iesmid s/ EEE, BERBECAREOHMBARIEL Tw 5, ARHRAN
05~1.0mm DOERREE LT AR 0lmm figkofER, Ak, AHALLR

DT Bo

1.2.7 ¥ & =5
AEHR =2 VEREDOON L BRD B IEIRT, 1B 50 cm, 755 100m OF

kLY &/&;;ﬂﬁﬂﬁ;g Hb, & Hb, & ofgsviz aﬁgwrmau i;—'—-m*aﬁ»’arvao
2 BEREHCEYVSHE L OTHY, &0k, HE -6k - Wil-;b FERFMAET, Pr>=x i
L s 0 LA TH 3, ReERA N>y P REMRHUR TARE N ZITICHT 5 2 Las, Bk

LEDRLPDLRTY B, 804 5 F4o 1 KRR M1 > Fr Y E] GRFD.
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HETHY, FLAHABRBLSOVMURETH 305, — PR EAME « AIOHRE
NHY, F—BERISDOTHHE « RO U B UL, $hBMEENS 20
THHRTR—{ELTEEDSDDLTA LT,

AEHI =2 VERROTHAT 2T EB—D0HKERL LTEY, TO5Mb=
Y YEROSMCHD TR LT E Y MUEEE, =5V F A « 45T » FHOILFE
EWHM LT %o EFT LRI ARIBHIS TR =2 VERE DL N DA TH 505
Bk« SAH - KT KA, © 1 BB R b © A 5 £ O %
B RO A T 0T, ABOBARI RO EANTE, FH=RHER
DIRG EHERR SN Do ARBIATNI « BALH - TERY « (AT THMEBE DS M
BEACATH & BRI EA T2 b DTHH Do

I - =

ABREFRORPEZETR LT 308 REFSIZAIRT 1.0~2.0 mm oEHIROMNER &
BAREORA & STRERIC S BEDO TR 3RO BATH 5435, AL 5 LIKE@ibE
BROBE L1850 ABEPICHEFLD RIS
BHONDB T EMNH B, RSO
i B M A E BT & X B9 % & &R
WETH B,

ST CHBOBEZE, WTFhIMER
EHE ORI A 7 4 F v 2SR B
L, MR AT 5 M RhE 2R3
BHNS B, REAEIFHLE L OR %
<, & 1.0~2.0 mm K CHEA « BEIK A
DEFEHEHE LTS, FHISH
AT An65~T0 CHM: 7 K EH O
Bxom T MARRRACIVEAYR D

_ EHR M & A
g L, —#ic 0.5~1.5 mm o Au ¥%E¥A Pl #1EF Ho fAMEA

K& TR O OWMIATH DD Ch #ye#H Ap BK#A Op gk

MICIRIBEODOETF 2 VAR LDR S, TO&F 2 VAN BEAO RIS
s, 2VIELOHERERTIOL b B, MAO—IXEEEEANG LBRAE
EEDTN B, BEEEANE NG ORMBCHBERYEL X=nike, Y=58E&,
Z=HRE0SERTHL, CZ=15° Th b, FLFNCRED A~ a4 L BfA
BT b h, CZ=120%RT, MCHIKA, 5 2 v 8T X ORRA LN AR S b,
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TR E LT R, ®RRE, T Y YA, HEARERD 5B,
EFRRUEREZOMEDOINCG, BiRic X D2TR Y — 7R EHASMb 3. 1#HoD
HRICHESEAET 20 1BOAHT, EELohBFEET 305 TH b, J—FHE
ANELBDONBERIZ=F YV F 4 ~X T } VOILBICHEL DT 2546 TH D,
V= FHiARES 02 mm {iE0EHIRE L U, 1 OWMRFWIC 5~6 afFE7 3 g &
3. CZ=50° HREER L TEERRB. HWERMRER LTRDONBM, %
DICTHRICHFAET 2o WIRICFET 2 ORMEHEEERIREZE L, 01l mm [FijEoO
T8MEERL T 5,

ERERIES

BIECHEARE & LTRD 51, BE—OHEEZR LT 3. 8 FTRERLETERE
HEERLTED, BFWNICA T 17 » 7HBEOHLRD LN 5,

RERRE

FER X T P VBT OERICEC/IMNRICRES b3 AR THIE TR EA, ik, #
BTH, WA BESOBEHEOLLON2T LTS 3.

BT CTIREREARMELRL, BEROMER, HA, BREM, BRI KD,
FAEFIL 05 mm ORFRD DT ERE R L, RO DIEEH WL T 5, Anlik
60~65 THWIKBHAOWE &R T MAE0.2mm #i#, *hic 0.7 mm OROR TG
®RL, 2V=54°+ THOTHEMARYBIATH 5. BERBIIT LA EXRIRAL
LTHY, EARDDZVEAHAEHEMER L THERLCBOAEYRL, BuSakirh
T %5, AHII03mm FiEOMBE h a2 R L, Fh—MENAMmEe H% L
TEDY, FEEWTLHLRIVEYTD AOARNTH 52, AROREEN LT
WHE, BRRACEIhTHS, McstROBKE, 72 v#&E2xd Y, ERIiMENR
TobRhhTWa,

XREHEE

A X E o) T 20ER 100m ol Eo—icRnbNd. BIET
REHEROFER LAY 2EDMIRDEATH 5. AET LT OMIEE DR
HIDERLIEBDTH Ao

BT CIERRD 1.0~20mm O EL & [IER L 2A2T, MBEFERL T
DO EME R THEELE T A Y EARXKED T, M/ hEoRRe ik LicH
¥, TAHAVRENLDED, MABEMEL L THEAIXERLTHNI02ZTH D, R
AR BHH LTV, ARARRER~THAELZZRL, BRBRAELLTHDZ &R
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£, X=Hf, Y=swie, Z=RBeoseites L, C2=28° (-)2V=80~82°

ThHo ThIEALPECMEDHEELAHALTWDI EXD D, %@@ﬁKDQRE,

F 2V GIBHAET Do 73
1.2.8 3 3% &

KBV 2 YT VI VIREHTY ¥ TBROBIRER B DT 2ANBRTHRIZ
R E LIS, —Ii5) € TBREDON bDEEL B, A MIRMICHIRRE KR
BAERT.

B CAHE & A DR BT R T L O 5o AHERIRRERL,
1.0~2.5 mm "ﬁ‘/n‘]\?ﬁ’(’ V=Y a2 AL TW S, HAXRERRD 0.8~2.0 mm 7ij #% C 4
s, 2V=60°CZ=42° OWELT L, BMEETH 5o MACHHLBLD 5\ 2P
W B G AP E AL L A2 D IR G Th TR0 EBERRL T B, i
W 2 v EEL, RBADGEET S,

I.2.9 I # &

ERIERIEAIC RO 5 THACERS LT 38, < ORIBRIIC IS S
biiie LirL, BRANIEI=2 Y FARRCECT, FHEZRT I XABhovw
bt EARIEE LT BEACEO/NEHRBED 5150 & OWHTO IR 6%
DEBYTHY, ERAY Y BRI BB GERcEh) « FTRLELERRRS
N5. vt BRI E 05cm PISLOMNENTET 28D DT HICH B,

HOMh, B®HEE®HORAY »FRENENE TR,
HBRICRS N B, ARV F AR EAREZR 1 =
U Fhevv b B - ISHUE OB 20T, KImAER :

BoENBo
~%¢KEAE%%&5FWEKOLVCi,7§
CHEE SN, BHEEIIENTS 9 - FAE LTl

30% LIENBNDNBERTHOT, PERERLE LTELD
NcbDOD XS T, kb DTHEHIHICIEL 51
2D BIAEOBABMEELZ T LR BV TH
D, HE, H=ZRT T X4 BOEBMICIEECE DR
HENLTHL 3B,

L0237 A OMACEHRRWEENR XS B TN R =
BAUE L ROLBEMObDTHEEHE I M EL S HL> % 6 =

“ e} Sm
—_
Zy pn
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LRI - EHIR TR, FRZR[FoBES XX EMNOME TR, &
FHOZEALHE U & ZIEH O MRS BIF 2T 3 C &M L MR Ea0R% L, &g
BOBEEX N X 2 EBOERMSLT LLRA-RKEEZS >bTboTRC L4
FRINBELZATH S,

IL.3.1 79348

284 J%‘rcilillbélzlﬁ@%ﬁﬁ@%, BN D —30R T 5 X A REEAME T 5. KJF
RTFBHZIE k> T 5 i, 1 - LOE x> TR E . 7 7% 4 BEAL
BRI BT 2HHEZRPEDEBIRNDMER L, T OHBGHA, HEFRIRNE &
P OEHHES, thIuEs, TR0 SHISEICETOERNRED N L. FTibhh, Hio ) v
TR, TEROEERCEE UTAMNT 2 b 0R TR O LI IEEHEARE 3 J Uk
8, &R CEREE, WEBCHSIN S, CHICK UTHRIBICIL S 413 40812
FRERRED R LIMOEE TH B0 C OIRABO LA RET 2 I EIEHCN > T T NDE
BACEMEREIED 5N 5. COWPRRHEDEBY, thifo =t VR EHEINT
[BRAR T T 2L ATH DT, —D2DEEIMFICE DT 37, 7 I XA FDIEH
RKEBR S KO O AR T A C LM T, UT R 307 7 X 1 &
DL TIEEEDTHRbRT %,

HIRMIRICI5T DT SRA BREEMREZE DT Y v IERAREAIEE L, 2
25 REREARE, S REREES XUREKBRAEI 34303, TOHRRERT
LI, @ ® ® @ ®DELBVTH3. T TRABO LRIINIE % 7213280
DIOAHETH 25, BRI LEL000m D ETH B,

SLIEREETE M YRR B D% R B B I3 AL O AN DTE fARE7sLs U PR
MHIEY, RKEBULE LU0 EEPET 3. BRELLTIES
JEE S ER LB E» 5130, e, fEaEcdatosd »— b, MilkE,
WESZRA TR 5, REREERBERE CHEUHEIIELS KX v » TR
TREE160~170 m iCE L, HIKH>THEL 125, EEREEPICT 1-2 K oFER
BrZn 5 d,

SREW BB R RS, SBLL, WRIXEOMBEZL LYV EOWEE
FEE L, ELOREMEREA LT S0 AEBREF v » TR SHHEN OBFRITH
FTHDEBEL, HHIRD S DICHNT—RICHIR DDV PEERD, £Xx T
RTHI 500 m, FHEIARM TS0 M OEI &35, Db, Y e Ilhrskez
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OEROV VTV H VRO THOKR TR, APABRIELEADLNT, EEREH,
BRI B SR EMOEKARAEALHILL TR 5, HicdGy =y T v viRos
VA S BRI 0 T, BUERILVERERNREET 5. Coffhiicik &Rt
AWAEREREPPRY, v YEOHSNDL, UL VISR OBEETHE LT
3o ALADEIRIFEHO YV P EO RT3 & & ATRBUSATH D EFE S D0,
TROWEDFE T 2 & CATRG L DHOEERSNTHEELUTET 5.

VEAEIEHRO & BILAEE O LICEAICERD, BB EINHEBERICH 5. AR
BEOTHICR 1~2 oK EtoiticaEORIKER ST, FEllER» ST
v IO E TBE &N 2o AVREERFIEHIE T LI LIIRRIKEE 20, ik
RIS KA B L, O —RIRAE oA X UMz b, kDT
REVEEERERT 50 AIZRMDORIROR &8> THEE L, BERIHRASERR
ERDTHIET B0 ARBPIEBIETFA L LREOREZRICEUERSNBY, i
WA T EOIFTRDTRD 5N B AIBEPICKRBYEARBFAEE LS. #iilbEE L

C,
HRANAW &R A E OB L» o
Haplophragmoides spp. FEw
Martinotiella sp. RARE
- Ei Ve INHdkE»S
Harplophragmoides sp. RARE
Cyclammina sp. RaARrRE
Sagarites sp.
Radiolaria
FoH E o
EERHBL I 5T F R4 Bl BERERLE UTHKADTIHT I 2 —20HRE
WERAEO TR o COBFRBEOTERRKEIC L DTN, 77 X4 BIRTHE
ROTHERCEEL TR 5o 2K UTHRRTRERBEE b ONEEHEEITh
oo TEEFE N, ﬁﬁai@é: “) WTFN S, HEMER. RikE, SRIEREE, BE
JBicdsd s &:75>'C?52.’> (é’r’QD ®, @6, ® @
B B JORRBOSIMSITH 50 9700 HREMEERE R PO 3

FED AASEEAIE & ACRIF A B CRGER RIS L L, ARMAFEIEMEERE ShTe 3,
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FEMNOMEHILB T Db K FEEL, FEIRA I0m ITET 2, HRALEDS
NEOLFTSAH 5o ERSBRICHKIRTH DT, BrOks X OMIREIE &
v — P EOMOE), EHETMCET 3HERD DER LS BEFOROEE,
57550 AREEZ EAICRFICREE AR U LN ORREOWE « vV P EDOERS 5>
RESEEEARDEBCHILL, LT LRIEERORE & 20 3REEEATY 5.
PRI S A OB & TEAMBIA R O AR kA S 2 S TGO TI I %
ARICEBMICTET B0 T O, HIRERENIEIC TIREW B85 N TE OTEAIC
WA T B0 RIRF R AFREIRED PRI UKL ORE L BIKBOV IV HEE
OEEPSIEVIES R0 mItET 20 BWARKINICK SHJET 24 LChitdD
TRELBEERT & ARB 50 ARRFRICED E b 2~3 HOBRHINMEL
g 7734ﬁC%ﬁ?ém@®¢ﬁ®mﬁwﬁ¢®m%¢mbUMMaMmm
culata HEER %E&T% FRBRE, JI9XARPSTI NG s TRETOMILEDED
FFEEL, CORARRMOTHT SN LMD S (EAMEOEER),
HFRALEW ABIESH 10 m~180 m TH DT, LM TH S FRT/EL, HEROS
ORI @GR BT 3. & LTHEEOBIKIIMNR BN S, U
12 U R OBHIRIEEET 5. BILARMEBRICHROBI brBERZE
YE2TW 2. AWEEOR LR, HA0REBEOTMICH L TUESH m oftoh~
HREIKAMERS>T, L UIE VSR ANEE" EFEh, #EE UGBS 3.
E7 FBINO G FARGERS 7 » & JIRIZHITTES 10~20m OHRFKED
Shell limestone 28% DT, € DRI 2210 EFILE km it bz D TEP SN B,
ARAKERICHENE S X Chlamys sp. D352 EHET 5o

e A B

FHIEC BT BUREIHIEE U KRB BICE D 3 h bRtz 29 2 WA
TIEEOERABERIZ &S, F L ECATRC OBIKARES & IRENERITT
EE%%%%LTméoiﬁxﬁ&ﬁiﬂ%@mT%K%L<ﬁ0§#b%«n<K%
DTHE U BRI RIINNED 5 T, EFHGTIC B0 TR TEEE L 30, FIHLE
PO PIETRHTD 185, Bk - BEAEMENE O Faflg B Tl 24 10 cm DA
ZINEOAMEIRE LT 50 ABKAMER 10cm »5 10 mQES &3> T
AR L, WHICRE D D EBMIKNA T, HERERKE UTCnEHiES

FE2) Al ok SR SO B O HIEC & B
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BRIHO & ALEREEO S 5 i SMiC f8
O THEDBEERER L T2, —7F, B
HHIED T 7 X 4 BOVEO TR oN
B & 5 B AU TBICE DR T ORI
57 v VRO ORDVEEH B LU
FNEA 74 ROBTEIEIC D Sh
5o
VBRI AT UBIR B S 311k
TR EERIRT, BBk & 75D
THiE LRI 55 2 L, — R
EOTEEERbE 355 HEOM S REA
BIEFARO M L IO THIME S BRI S
3E 5 BELREERT C SR, i
B CRKEE N5 E T 5 TRERRMS | - SRR
ER LT3 @0M). AREETASE  EE 731 BoRLdo

Sagarites sp. Cyclammina japonica ASANO ERRME
HEIN R = % v 5 1 HhE

C. cancellata BrRADY Haplophragmoides
spp. Z#T %o

g

BRIk OB A ORTIC, RRHUR O RIS I ST 27 T XA &3, &b
T EEUNEALI Y A I ST 550D T, FLLANTH D T OREREIR &L
EBETER. CCREHRT 2T 7X4BRIEEBERBIEATH DT, FHigic ALAE
ZHUNHRKAORNIED 2 RBERENFEH LT 20 320 5ERINhHRE
FROZCRICIERCE O & SL& BILAR AN L, ¥, 457 » X]IIPiiind X £
P VARSI D THIBIC I D THMm T 2 LA EERH 0, 4155 » F]IITRRC
OB DO TRBBRONIcE bbb, —RIC Y © )R TRV B AR 5k
L, Ve INPAETRIRIEEEDNTRE Th 20 AHifizdb 2 PE—Ri < B O Ol
AR5,  OMICHTROME D HEFIRIC = & VERAEH LT 358, HERICE
INFLUNC DL K OWENTFIAET 2D EEX 5NB. HEDTT I A BOLSH DR
ICHEFMCP DT D EEEDTHAE L EBA LN B3R ZES 3 miisEo—if s
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| |2[3]4]|5|6|7|8]9]|10]11]12]13[14]16(18|17]|18|I9|20|2]|22|23

PELECYPODA

Nuculana kongiensis OTUKA X

Yoldia cf. soblina TAKEDA X

Yoldia sp. X

XIX

Portlandia scapha ( YOKOYAMA)

Portlandia sp. X

Anadara abdila MAKIYAMA

Anadara ogawai (MAKIYAMA) X

Anadara ogurai (MAKIYAMA )

Anadara sp. X

*IX| XX

Glycymeris vestoides NOMURA X ¥ ¥

Glycymeris derelicta (YOKOYAMA)

XX

Glycymeris sp. X

Volsella sp.

X
X

XX

XX
X

Chlamys sp. X

Anomia sp.

X
X

Patinopecten kobiyvamai KAMADA

XX
X

Patinopecien kimurai (YOoROYAMA)

Ostrea gravitesta YOKOYAMA

Ostrea sp.

XX
X
XX
X
XX

Felaniella ustus (GouLp)

Joannisiella ferruginea (MAKIYAMA) hd

Fulvia sp. X

Chinocardium shinjiense (YOKOYAMA) X X

Clinocardium cf. shinjiense (YOKOYAMA) ; Bod

Cardium sp. XXX X X

Trachycardium cf. siobaraense (YorkoyAMA) b4

Callista chinensis takagii MASUDA B

Callista sp.

XX
X
X
X
X
X
K
K

Pitar okadana Yoxoyama %

Pitar cf. okadana YOROYAMA

X

Pitar sp. XX

Meretrix arugai OTUKA o X X

Meretrix cf. iizukai YoKOYAMA

Meretrix sp.

X

Dosinia nomurai QTUKA

Dosinia nagaii OTURA

XXX
X
X

X| X (XX

Dosinia sp. e b

Mercenaria stimpsoni (Gourp) X

" Mercenaria y-iizukai KANEHARA

Mercenaria chilaniana (YOKOYAMA)

kK K|

Mercenaria sp.

Venus ? sp.

XX

Cyclina japonica KAMADA

Cyclina japonica KAMADA n. subsp.

Cyclina sp.

X
Tapes n. sp. HaTal X% X ¥ K| Dk
Tapes sp. X X

Lutraria ? sp.

XXX

Soletellina minoensis YOKoYAMA

Macoma optiva (YOKOYAMA) XX

XX

Macoma cf. optiva (YOKOYAMA)

Macoma cf. asagaiensis MAKIYAMA »

Macoma cf. incongrua (MARTENS) X

Macoma cf. carcarea (GMELIN) pd

Macoma sp. X

Tellina sp. X

Siliqua sp. X

Solen sp.

Panope japonica A. ADAMS

Mya japonica Jax

XX

Mya cuneiformis (Bonn)

Mya sp.

XXX X

Mpya n. sp. HaTAr

GASTROPODA

Calliostoma n. sp. HaTal B4

Umbonium sp. X

Periploma sp.

Turritella sp. X

Certhium ? sp. X X

Cerithidea sirakii MAKIYAMA

XX

Cerithidea sp.

Crepidula jimboana YoxovaMA kK

Crepidula cf. isthmotoi OTuka X

Crepidula sp. ok

Calypirea n. sp. HATAT Xl

Polinices (Euspira) meisensis MAKIYAMA X

Natica janthostomoides Kuropa & HaBe X X

Natica cf. janthostomoides Kuropa & Haske X

Natica sp. X X X

Siphonaria sp. X

Neptunea cf. oomurai OTuxa X

Nassarius simizui OTUKA 2K

Solariella sp. . X

Terebra sp. pd

»EEBOFEFCE O
#) feHEEH No. 5~8 HHEHIKO 7 7 x A BOMALEETHS T, [BH] RiEoEH T 5 [ 5%
HERIKNC S 5, No. 5; B, BAMFERIKLRER, No. 6; REE O LA OIRE SRS,
PR BB YE, No. 7; SRB ERL O v b B~k b4, No.6 oxts, No.8: HIkIph,
BEHETFEEIL S O NR,
Elk 7521 BLE &
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%i%ﬂ%%ﬁ%%?ﬁ@ﬁﬁ%ﬂ%z&HWE®EDT%OT,Ch@ﬁ@ﬁ@%i
DTHEAINLODLER Bﬂago)

7 7 X 4 BIEEICEET AP RE IS i A RE IR O S O DIESTEH L, S 51K
IR O AR O JER T B P RIIE I 25 T F ORI # 9 B 5E KRS B & h
3. AEOHHO&RNMAR AR NS OISR bl > TR(LEE S B i E 3
50Cﬂ%@5&&@%W@ﬁ%@ﬁ%btﬁ%#&@ﬁ%ﬂﬁ@?534@@%ﬁ
EARREIRE, [ChEs KOBEMAERT 5 LH KB JUH 4%{233@@ TH 5o

4 RTTHASIOERMFE THEARICHERE U D 327, BEHFChEsh s
SO 127, FELIOHEME SN OO0, WHRREO LD 3L, FEOBEb L
O 3FEIHA SN B,

DD B, Nuculana kongiensis OTUKA, Patinopecten kimurai (YOKOYAMA),
Ostrea gravitesta YoxovaMma, Clinocardium shinjiense (YOROYAMA), Meretrix
arugai OTUKA, Dosinia nomurai OTUkA, Dosinia nagaii Otuxa, Cyclina japonica
Kamapa, Soletellina minoensis YoOkoyAMAa, Macoma optiva YOKOYAMA, Polinices
meisensis MAKIYAMA, Nassarius simizui OTURA, Crepidula jimboana YOKOYAMA,
Cerithidea sp. “$13 £ EMHORMEE SN T 5 thhriit O /NB—FIOREMTE & U
DNBCATROZZEMKERTH 2T, 77 XA FOATIRIR C O/LET R
DOIFENDIER EFEZ B T LMK,

L L, 77 XA Bo/ca@itic 3 /AR—M 7 RALGEWIRO > & & BEETRER
T H B Vicarya, Vicaryella, Batillaria, Cerithium JEDSZE S NI EIFEH I
o Fio, RCAEYT ORI S HEE S S E W 5N 5,

Fisbhb, 1) HEHS TR Yoldia, Portlandia, Macoma J&% IS 375
P TR NS DBREC EVLDTILSLRD b N 7% b, Hi 2) FRTIR
Glycymeris, Anadara, Dosinia, Tapes, Pitar JE%Z%EE L, IDOEHEE L L E,
SSITHl K A5 &, 3) TR, FIBNIHRAIL TR L CELIKEAT
VWho Tz, 4) HIOARER, v v F v v EROZR» S BRI T, 7§
M O F LR & [FIRE Pitar, Tapes, Anadara [BSEETH 5. B OEH Loc. no. 5

) TEFD I CEEHITEO - MEEAL SR IBRIR OPRIBO 7 I 2 1 FOMICHT I NNW—SSE
OFEMEFL, TELL, WHEFD 3 CEEEFL, FERCmicet Be 3 2RI ZEIA L TR Y,

) ARFCBIP AR Loc. no. 2), 3) EERC THRMIENEEIRIC X 30 & 722 0 —EHFREIE TIt
WHEI LT 3,
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BEERAE T O E—E» S5 Db DTHDOTRIED Glycymeris, Pitar BRI EN 5o
— IR R, WMBDOLBD T T X4 BLBOREN S5, <ORICH
RN ES 2 R HERENTEH L, BILAEEATO 2. COMBAMSHELN
TR —fEFRRT 5 ERDEBVTH B,
Nuculana sp.
Yoldia notabilis YOKOYAMA
Yoldia cf. soblina TAKEDA
*Spisula sp.
Mytilus sp.
*Macoma optiva YOKOAMA
*Macoma sp.
*Natica janthostomoides Kuronpa & HABE
R EREOZ L O
DA kdp & rp i B 5 BALCA RSSO BT 310 2 BHEIGTH TS 5.
Glycymeris, Anadara, Dosinia, Tapes, Pitar JBOMEAEH D155 PEEAL PEHRE,
Yoldia, Portlandia, Macoma JEip» 5152 M &€ 2RMHE LT 5 L, HiERTOME»
SIREMEOIETH Y, BREZLVEAHETH 5. RBRR Vv VEBERL LYV
FARICEUSENCEE L, TEEALO S ORMERICRFEEREELTET 2, ChbD
WL AR ORI & IFREIC AR S B2 5 h, BMoAifs, FERoEa»
B W 2R THPIRIRP O TEAHHE ARG IREIC D7 & &1T, PREOABEDNE
DRIERIR D FFEICEE L ADIRATO b D EHE SN B0
Pk 7724 BORAAEYH— IR ORE—RITE W/ LAY
g”&%ﬁﬁﬁ§<,ik%ﬁ@&%b¢%ﬁ¢%&%ntm%ﬂ%~m/ﬁmﬁﬁ%
PO EN B C LB O ETATH 5o
%fﬁ]—*lﬂ%{ A - E’?ﬁ%iég’fm £OTH EEOKRESIRBIE O IET b b AR
HIAEOEMC L D TRESIN B LHELONT R B0 —HT IXABOKBIE T 1F
it o %ﬂ?fb?'&% LT 3EBD—REAEPTIEEZIAEOHEIL X 3HDTH
%o COMITDWTHRE, B - BFHIC X TREb AL 2/ LEO%E
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(Abstract)
GEOLOGY

General Remarks

The area of this sheet-map is situated on western side of the
Hidaka mountain range, the axial North-South range of Hokkaido.

Mesozoic and Cenozoic strata are distributed in this area. = The
Mesozoic strata are intruded by dikes of diabasic rocks and trondhje-
mite. The subdivisions of the strata and their stratigraphical sequence
are given in Table 1.
MES0ZOIC

The Mesozoic is divided into the Ribira, the Niseu, the Middle
Yezo, the Upper Yezo and the Hakobuchi groups. The latter three
belong to the fossiliferous Cretaceous system.



Table 1
Geological age Stratigrphical sequence
B Recent Alluvium
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L
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-fé‘ Ukekoi formation
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Mioc
Q 1oGent Mudstone bed
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& . . ‘Fossil-shell-bearing bed
) Furanui formation i
Z lCoal-bearmg bed
Basal conglomerate
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Hetonaian Hakobuchi group f
9 | Hb,
3
3
Q U
8 Urakawan Upper Yezo group J¥
& lUY1
O] |
Gyliakian : {MYZ
Midlle Yezo group My:
(Fault)
Niseu group
Early Cretaceous (Fault)
ic?
Jurassic : Ribira group

Ribira group

This group is essentially comprised of the geosynclinal deposits
in the Hidaka geosyncline, which developed in the Hidaka orogenic
zone. It consists of green or purplish schalstein, intercalated with
conglomerate, black slate, gray sandstone and red or greenish white
chert. No fossils are found, except of radioralians in the red chert.

Accordingly, the geological age of the group can not be determined



in this mapped area, but, on account of the continual distribution,
this group is considered equivalent to the Sorachi group (Jurassic-
Cretaceous).
Niseu group

This group is composed of alternations of shale and sandstone
(partly intercalated with conglomerate), greenish sandstone, black shale
and pyroclastic rock. The relation of this group to the other
groups or systems is always that of faulting contact in this area, so
the stratigraphical situation is obscure. But in the northerly neigh-
bouring area, this group is said to be laid without sharp distinction
on the equivalent of the Ribira group. No fossils are found.

In the faulted zone in the Neogene Tertiary, occurring near
Nitatsunai to Showa, small wedge-shaped masses are squeezed up
abundantly.

Middle Yezo group

This group is divided into two formations, My, and My,, though
its basal part is unexposed.

The lower formation, My,, consists largely of dark gray mudstone,
partly of siltstone. It includes fossils of Inoceramus cf. yabei,
Desmoceras (Pseudouhligella) japonicum.

The Upper formation, My,, is composed of coarse or medium-
grained sandstone and conglomerate. The uppermost part of this
sandstone incorporates sandy ' nodules. Though Inoceramus cf.
hobetsensis, I. incertus and Mesopuzosia cf. yubarense are yielded, the
fossils area generally scant in number.

In geological age the Middle Yezo group belongs to the Gyliakian
period.

Upper Yezo group

This group is divided into two parts, Uy, and Uy, superposed
conformably onefabove the other on the Middle Yezo group.

The lower formation, Uy,, is composed principally, of dark gray

siltstone and mudstone inter-bedded with thin alternations of mudstone



and fine-grained sandstone, and rarely of very thin tuff. The fossils
contained are Inoceramus hobelsensis, I. iburiensis, Anagaudyryceras
limatum etc, indicatiing the geological age to be late Gyliakian.

The upper formation, Uy,, is composed chiefly of dark gray
siltstone and sandstone ; the dark gray siltstone intercalated with very
thin greenish tuffaceous sandstone and white bentonitic tuff, is found
in the basal part, and produces [noceramus nwajimensis very abundantly,
forming remarkable key beds. The upper part of the Uy, formation
consists of homogeneous dark gray mudstone, bearing many calcareous
nodules which yield abundant specimens of ammonites and inocerami
such as: [Inoceramus nauwmanni, 1. cf. amekusensis, 1. japonicus,
Gaudryceras denseplicatum, G. lenuilivatum, Eupachydiscus haradai,
Polyptychoceras, Subptychoceras, etc.

This fauna produced from Uy, formation, showsthat the group
belongs to the Urakawan stage.

Hakobuchi greup

This group overlies the Upper Yezo group conformably ; it consists
of two parts Hb, and Hb,.

The lower,Hb,, is composed of coarse sediments, sandstone and
conglomerate, intercalating liparitic tuff, and sporadically coal and
mudstone. From its basal part, Inoceramus orientalis is obtained,
which indicates the latest Urakawan stage. In addition to this fossil,
Inocevamus schmidii, 1. balticus, I. sachalinensis, Gaudryceras slyiatum,
G. sp., etc are produced. In geological age, Hb,, belongs to the
latest Urakawan and Hetonaian stage.

The upper part, Hb,, is composed of dark gray siltstone and
mudstone, rarely of greenish sandstone. This formation seemes to
follow after Hb, with conformity, but fossils occurring in this formation
are very rare and obscure ones.

CENOZOIC
The Cenozoic is divided into Neogene Tertiary and Quaternary.

The Neogene Tertiary rests unconformably on the aforedescribed



Mesozoic directly without Paleogene Tertiary in this mapped area.
It is divided into three formations, from the lower upwards; Furanui,
Ukekoi, and Motokambe.

The Quaternary sediments cover Mesozoic and Tertiary rocks;
they form terraces and alluvial plains.
Furanui formation

The Furanui formation, as shown in Table 1, is divisible into basal
conglomerate, coal-bearing, fossil-shell-bearing and mudstone beds,
from the base to the top. The coal-bearing bed develops to a limited
extent in some portions of this area. The fossil-shell-bearing bed
contains a great number of fossil shells.  Among of them, Nuclana
kongiensis, Ostrea gravitesta, Patinopecten kimurai, Clinocardium
shinjiense, Merelvix arugai, Dosinia nomurai, D. nagaii, Cyclina japonica,
Soletellina minoensis, Macoma opiiva, Polinices meisensis, Nassarius
simizui, and Crepidula jimboana are the most characteristic elements
of the so-called Yatsuo-Kadonosawa fossil fauna of the middle Miocene.
The mudstone upper part of the formation includes as intercalations
several layers of andesitic tuff breccia in its basal part. The total
thickness of this formation is about 220-1,000 m.
Ukekoi formation

The Ukekoi formation transforms gradually from the underlying
mudstone of the Furanui formation; it consists of conglomerate,
sandstone, and mudstone. it is found by the survey that fhe Ukekoi
formation is composed of an orderly repetition of a sequence of
cyclothemic arrangement of the above-mentioned rocks. The typical
sequence of that cyclothemic arrangement is, in ascending order. i)
conglomerate, ii) sandstone, iii) alternation of sandstone and mudstone,
iv) mudstone.

This formation includes foraminiferal fauna of Miocene and is
70-1,600 m in thickness.
Motokambe formation

The Motokambe formation is the uppermost member of the



Neogene Tertiary in this area within which its upper limit can not be
seen. It rests conformably on the Ukekoi formation and is divided
into five characteristic rock facies viz., 1) a thin alternation of sandstone
and mudstone, ii) hard shale, iii) alternation of sandstone and mustone,
iv) conglomerate, and v) tuffaceous massive mudstone. The inter-
relations amongst these different rock facies are those of lateral facies
change.

Examples of foraminiferal fauna which is concluded to belong to
Miocene fauna are contained throughout all horizons except the
fourth and fifth facies. It is estimated that this formation is

approximately 1,900 m in thickness in the area.

The main faults and folding axes in this area have NNW-SSE
trend parallel to that of the axial range of Hokkaido. The groups
or systems of the Mesozoic are separated from each other by faults
of the above-mentioned trend. @ The groups are arranged from east
to west; Ribira group, Cretaceous system, Niseu group, and Cretaceous
system. The Neogene Tertiary system covers the Ribira group in
the eastern portion and also the Cretaceous system in the western
protion unconformably. In addition, the fact that the Niseu group
was squeezed into the Neogene Tertiary system, in the central portion,
by the faulting movements, in blocks of various forms; rectangular,
lenticular or wedgeshaped, may give evidence that the underlying
strata beneath the Tertiary system are of the Niseu group only. From
these facts, it is considered that this arrangement of fhe Mesozoic
strata was completed before the deposition of the Neogene Tertiary
system.

In the Neogene Tertiary age, the region from this area to the
westerly adjoining area was submerged and Neogene system of
geosynclinal features continuous from Miocene to Pliocene was deposi-

ted. This westward area is the southern part of the Yesso-Sakhalin

folded zone in which the Tertiary systems are intensely folded. In



this whole area the folded structure is complicated to the east but
bhecomes more simple to the westwards ; many faults which accompany
the folded structure show that there were thrusts westward from the
east. Thus younger formations were developed in the part farther
to the west than the older ones. This means, in other words, that
the sedimentary basin had moved from east to west with time.
From these facts, the above mentioned folded and faulted structure
may be stated to have been caused by the lateral pressure to the
westward from the east, which was originated by the emergence of
the Hidaka orogenic zone. It is considered that the submergence
of the sedimentary basin of Tertiary age was synchronous with the
emergence of the Hidaka orogenic zone and that those movements had

continued during at least Neogene time until early Pliocene.
ECONOMIC GEOLOGY

Coal

Coal seams are interbedded in the Hakobuchi group (Cretaceous)
and in the Furanui formation (Neogene). These were worked in
the past on a very small scale, the former ones at Nioi-zawa, outside
of the western limit of this sheetmapped area and the latter ones at
Okurikappu-zawa, upper reach of Hae-gawa and near Furanui-zawa.
Petroleum

Some oil indications are found in the Cretaceous and Neogene.
Oil seepages of the Cretaceous occur at Nioi-zawa in the Hakobuchi
group. Those of the Neogene are remarkable in the Ukekoi formation
near Furanui-zawa and Ukurukappu-zawa.
Manganese ore

Small bodies of red chert impregnated by manganese ore are
formed in the Ribira group. It does not seem feasible to work them

on a large scale.
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