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Desmoceratidae gen. & sp. indet.
Coiled ammonoid gen. & sp. indet.
Hyphantoceras sp.

Scaphites planus YABE

Otoscaphites cf. perrini( ANDERSON)
Scalarites cf. scalaris (YABE) X
Scalarites(?) sp. X{ E85
Ammonoid gen. & sp. indet.

Inoceramus i i icus. NAGAO & MATSUMOTO O (k)
concentricus costatus NAGAO & MATSUMOTO XL
yabei NAGAO & MATSUMOTO [O1£)
hobetsensis NAGAO & MATSUMOTO xw| O | o | 0 [udfe
teshioensis NAGAO & MATSUMOTO O (£} X
aff. anglicus WOODS X
aff. crippsi MANTELL X x(km)

R I

L cf. labigtus (SCHLOTHEM) X(L%)
L cf. incertus JIMBO x X
Inoceramus sp. X (k8 X X

Acila (Truncacila) hokkaidoensis NAGAO x 2 x
Nanonevis sachalinensis (SCHMIDT) X
Portlandia sp. ©
Glycimeris hokkaidoensis YARE & NAGAO x
Ostrea sp. x o &S o x
Anomie sp. &

Helerotrigonia subovelis (JIMBO) x fe)
Apiotrigonia minor (YABE & NAGAO) o] X e} X o x x X
Steinmancila (Yeharells) ainuana (YABE& NAGAO) X
Pierotrigonia hokkaidoane (YEHARA) O(T&)

x X
X
X
X
X

Meeckin cf. selia GABB X
Aphrodina (Larma) pseudoplana (YABE & NAGAO) Q| o0
A. (P.) psesdoplana olata (YABE & NAGAO) X
Tellina sp. X
Leptosolen sp.

X=X X0
X
X
x

Panopea sp.
Pholadomya sp. x
Cuspidaria cf. brevirosiris NAGAO X

Natica (Lunatina) cf. ezoana YABE & NAGAO X X
Natice (Lunatina) sp. X
Pugnellus (Gymnarus) yabei NAGAQ X
Volutoderma {Rostellinda) sp. x
Avellana. cf. problematica NAGAO X X
Fusus volutodermoides NAGAO x
Gastropod gen, & sp. indet. x = &
Dentalium sp. X
Fish scale X X x
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sp.

Zelkova takahashii Oisui et. HUZIOK A
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F. sp.

Nelumbium nipponicum ENDO
Cercidiphyllum arcticum (HEER) BROWN
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M. kobayashii Huzioxa
M. sp.
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C. bibaiense T AN A1
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Hamamelis yubariensis HUZIOKA l P
Liquidambar europaeum AL. BRAUN &
L. eoformosana HUZIOK A i %
Eucommia kobayashi HUz10K A %
Platlanus aceroides GBPPERT *¥
P. guillelmae GOPPERT [ *
P. Ssp. Lo 4
Crataegus shimokawarae HUzZIOK A %
c lakaoana Huziok A &
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Mallotus elongata T AN AT [

M. eojaponica HUZIOK A ;‘ %
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Celastrus borealis HEER ' ¥
Avralia taurinensis (WARD) SANBORN d

Phytocrene sordina (LESQ.) MacGINITIE 1 4
Acer arcticum HEER i i1 ¥
A, eodiabolicum T ANA1L \‘ »
A. sakakurae TANAL | &

A. shimokawarae HUZI0K A 5 *
A trilobatum AL. BRAUN ‘ ‘2
A. yubariensis Huziok A R *®
A. (samara) spp. ‘ ) s
Aesculus sp. | &
Sapindus ishikarianus HUZIOK A { 4
Meliosma cuneata (NEwB.) BERRY \ i
M. ishikariana HUz10k A 2
Berchemia kobayashii Huziok A ‘ ‘e
Paliurus yubariensis HUZ1IOK A | &
Tilia kobayashii HUzIOK A \ 7w
Hibiscus imaii ENDO & ]

0 46 O




[ %

gm@[

2
ne

‘5?&@

Terusiroemites microfolius HUzZ1iox A
Alangium nagaoana HUZIOK A

A. basiobliquum (OisHI et HUZIOKA) TANAI
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V. speciosum KNOWLTON

V. sp.
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Porana ezoensis Huziox a

Sabalites nipponicus (KrRyscaTorovicH) ENpo
MacClintockia lyallii HEER

M. trinervis HEER

Poacites sp.

Carpolithus eucalypiuoides Huziok A

C. terminalioides HUZIOK A

£

E

L]

P

/J,\

og.0.0.0 oooao

350

00000000000000000000000000001924000000000

oboooooooboooboooOooobOOoOoOobocO0obOcOoOoOOoOOobOOoOoOoboooo

oooooooboooooooooooOooOoOOoOoOobOOoOoOoOoOoOobOOoOoOoboboOooon

oooooooooono

obobooooooooooooboooooOoooooOOoOooOoboOoOoooOooooooooOoo

01
ooboooooooooooooobooOooooOooo4ombboooooobDOObOoOoOn

01 000000000000001120016000

0 47 0



0180 OO0OOOO0OOOODOOOOOOOOOOOODOD
gooooooooooooooo

00pD000000000000oOo7omMO0000000O0O00OOOOOOODOOOOO
gooooooooooooooboooboooOooOoOoOoOoObOOObOOOO0OOo0OOoOoOOo
go0ooooooooOooooo/yomOOCO0O00O0O0DOO4OmO0OO00YOMOOO
goooooooovomOOOOO0OO0OOOOODOOODOOOODO11IOMO0O0O0O0O0O00O0
00000000000000000000008mOO0OOOODOOODOO
jooooooooooooooooooooooooooooooooobooooon
goooooooooooooooooobooooooooooboobOoOboOo0o0ooooo
gobooooooooooooooooooooooboooooooboooDObOooDo
00000000000 KRDoO0O0OemOb20cmO0O0D0OO00OOOOOOODOOO
I:IDEI:IDI:II:IDI:IDDDZODDDDDDDDDDDDDDDDDDD[II]I:IDDI:IDI:II:I
0000000000 Oo#wi000000000000000000000D0O0000O
DDDDDDDZDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000
00ooo0bo0oo0oooooooooooooooooooooooooooOoOobOo0On
0000OmbOO0O0OO0OO000O0O0O0OOOCOOOCOOOCOOOOO0O0O0OOOOOOOO

01 00D0000D00000D3003200000000Fe,0,030000000000000
2 0000OOOOOOO0O0O0O0OO0OO0OOOOODOOOOOOO0OOOOOODOOOO0O0OOOOOOODOOODOOO
ooooooao

0 48 O



goobobobobooobooboboboboobooobobobobDoooboooboo
gobooboooboobobooobobtbIembobooobOobOOoboOoOobOobOooboon
goobobobobooobooboboboboboooboboboboooboooboo
O#®00000000000000000000000000
000000000000000000000000000000000®&000
0000000000000 Margaritifera perdahurica (Yokoyama), Unio uryuensis
(Suzukr), Lanceolaria pisciformis (Yokoyama), Anodonta subjapanensis (Suzuki)
0000000 Cipangopaludina jimboi (Suzukl) OO0O0OOOOOOOOOCOODOO
goooboboboboobooooooboboooboo
go0o0o0000bO0ObOo2p000000b00ObD0ODOObO0OO0O0bDOImDOObOOnD
0000000 0OEquisetum arcticum Heerd Salvinia sp.0 00000000000
0000000000000 00000o0o00ooo0ooooo4000000000
Jo0o0O0o0obO00o0oDbO00obO0O0o0ObOo0obOD0O0ObODbO0ObDUODOODbDOObDOemODO
gobooboooOOoOO0ooOOoOobOoOobOOobDOobOOobOU0oOobOUobOobDOobDOooUoboOooboo
goooboo
000000000000000000000000000&4000000000O000O
Jo00ob0o0O0DOO0bO0DoD0obOoDoDOobOO0oDobDOooDOoDOD

g.0.0.0 0O 0O O
DDIZI1924DIZIIZIDDIZISSDDDIZIIZIDDEIIZIDDDDDDDDDDDDDDDDDDD
0000000000000 000000000000000000wO00000000
goodbO0ooO0oOO0oO000OO0bOO0bDO0bO0OOU0000bOO0ODO0ODOODObDOODOO
goboobobobobobobobooboobooooo
goooooboobobobooooboobobobooboooboobobOobobooo
goboboboobooooobobobobooboooboboboboooboooboo
goboboboobooooobobobobooboooboboboboooboooboo
000000000000 000000000000000000000000000
I:II]DDI:IDDDDDDDElDDDZOmDDDDDDDDDDDD (Dip slope) OO OO
gooobobobooooboboooobobbOoooobobDbOoUoooobOoUoUo4omg

01 000000000000 012000170000

0 49 0



ST & P-4 IRARE R.ANLE EK.AF8 E.A4H  FULRS

gm0 0 0 o00o0ao

opboo0ooOoooOooO0obO0oOobOOO0OO0oOoDOooOOsombOobDOO0ObCbOOO

ooboooooooobooooooooOooOoOoooOoOoOooOooOooooo
ubooooooOooboooooooOoboOoOoboOoboOoOOoOoOoboOoOobOOoOoOoDo

oosomOOOOO0O0OO0OCOOO3MOOOOOOO0OOCODOOO00000O00070m

0 50 0O



gooooboooooooOooomboOobOObOOO0OOOODOO0OOOOO000D0O
gOoo0oo0o0o0oooOobO0o0OoOooOooO0O0ooOobO1mb0ooooOoooooo0o0ooon
oooooooouoUooo/\Do0oooooooooooo
obobooooooooooboooooooooOoOoooOoboOoOoooOoooooooOoo
950 990 12700 1280
00000000 0000000O000O0OOCyclothemO OOOODOOOOOOOOO
I:IDDEII:II:IDDDEII:II:IDDﬂﬁDDDlguﬂﬂﬂDDDDDDDDDEII:IDDDI:IEIEIEI
gobooooooooooooooooOoobooOooboOoOooOoOooOboOoOoDOboOonoon
gobooooooooooooooooOoobooOooboOoOooOoOooOboOoOoDOboOonoon
gobooooooooooooooooOoobooOooboOoOooOoOooOboOoOoDOboOonoon
oboooo
goboooooooooooboooooOoooooOoooobooooboooooooooo
gobooooooooooooooooboooooboooobooboooooo
DI:IDDI:IDI:II:IDI:ID57%28535DDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000000000000000000000000000¢#D00
0000000000000 000000D0D00O00000DODODODOO0O0OOOOO
000000000000000000000000oo0oOoOOooOOOO0O00000O0O0
000000000000000000000000oo0oOoOOooOOOO0O00000O0O0
0000000000000 000D000O00D00D0OOMUO0DOo®WwboOoDoo
go0ooooooooooOoOoOoOboooOoO0o0oooooooooooOOObOb0OmOO
go0iombOOOOO0OOO0OOOO0OOCOOOOOOOOOOOOCOOOOOOOOB0OO
0000000000000000000000000000O0OO0O00O000000O0O0
gboooooooobocOoooocoooOooOooobooboooao
oboooooOooooooooboooOoOoOoOoOoOOoOoOoboOoOoOoOoOoOooOoboOooOooOoo
gooooomiOoOoOoOoOooOoooOOobOOoOobo0oo0oOOoOoOoOobocOooOoOooOoon
gooooooooooOoobooooOOoOobOOoboOoOOoOoOobOOoOoOoOOOobOOOOoDOboO
gboooooooooooobooOoOoOoboOoOoOoboOoooOoboOoOobOboOoOoooo
oboboooooooooooo0oOoOooO0oOoOOoOoOoboOoOoOoboOoOooOoboOoOooOoo
gbooooooooooooooooOooOoOoOooDOboOoOoOoOoOoOoOoOoOoDOboOoOoDno
gbooooooooooooooooOooOoOoOooDOboOoOoOoOoOoOoOoOoOoDOboOoOoDno
gbooooooooooooooooOooOoOoOooDOboOoOoOoOoOoOoOoOoOoDOboOoOoDno

0510



00000000000000000000000000000000000000D00
00000000000000000000000000000000000000D00
00000D#®0000000K000000000

0000000000 0000000000000000000000000000
000000000000 000000000000000000000000O010020
cmO 0000000000000 00000000000000000O0O0oonoo
ooooooog

goooo

00000000000 O0000000000000000000000000000
0000000000000 00000000emd00dOd10cmOOOOOOOO
000000000000 0000D000000000000000000000000
000000000 AD0D0D000D00000000000000000000000
0000000000 AOD00D000000000000000000000000

000000000000000000000000000000000000000
0000000000000000D000000000000000000000000
00000000000000000000000000000000

ooo 00 (m) o O
oooo 150 35 0O O O
oooo 100 40

oooo 0030

oooo 0050 ooADO
oooo 1500 30 oo ADO
oooo 0035 0000
oooo 100 35 0O o O

0000000000000 0O0OKROOO0OODODOO#MOOO0ODODODODOO0OOOOO
000000000000000000000000000000000190200)0

oo0o0oooOo0ooo0o0oooOoOo0oOoOoO0ooOo0o0oO00b0O0000000
gooooooo0oooo0oO0ooOo0oO0bobOO0o0oboO00o0oO00o0b0O00000000
0000000000000 0ObO00ooOooADODDO0DO00OODDODODOO00OOOO
00o000o0ooooooooooooooooooooilomb00oO0oOooooooo
goooooooOoooOoOoO0oOOO0boOO0OO0O0OOO00OOO0O0OOO0OO0O0C0OO000

01 0DO0DO0bDO0OO0DDOO0ODOO0ODO3p03200000000

0 520



oooooboosomoOonOoo
oboocooooooocoooooo
ooooooooooooooboooo
oobooooooooooooooo
oobooooooooooooooo
oobooooooooooooooo
oooOooooooooboooooo2o
mOOO0O0O00O0O0000C00000
oobooooooooooooooo
ooooooooooboooooDo
oobooooooobooooooo
oOozoO3mOOOO0oOO0OOoOOO0O
oooOooooooooobooooo
00o/A00000000000000
oooOooooooooobooooo
oooboOooooooooobooooo
oooboOooooooooobooooo
00/\0000000000000Q0
ooooooo
goooooooooooooboo
oooboOooooooooobooooo
ooooooooooooooboooo
ooboooooocoooooooooo
oo4omOO0O0O0O0COOODGCOO
ooooo/Douoooooooo
ooooooooooooooooao
ocoooooOoiomboOOOODO
oobooooooooooooooo
oooooooooooooooogi
ooooooooooooooooo

BRHP

ek

it 038

TR

i
/
j
:
;
H

0 530

-Vl BBEH

000000000000 OooooOoe3noooooon

0 200



0210 ODOO0OO0ODOOOOOOOOOOOOOOOOOOOOOO

gobooooooooooooooooooooooboOoOooooobooOoobObOooon
goboooooooooooooooo
0000000000000 D000000000#ODODODOO0DOO0ODOOODOO
goboooooooooooooooooobooooboOoooOooooboOoOooObOooon
goooooo0ooo0oO0oboO0oOobooOoOOoO0OoboO0O0ooOoO0zomoOoOOOO0OOO0
00000000000000000
ooooOooobo2ombObO0O0OO0OOCOOOOOOOOOOOOOOOOOOOOO
0000000000000 00000000D000000000DDODODOOMMO0OOO
goooooooooooOooooOoOooooOoOoboOoOoOooboOoOoOoboOoOO0OoboOn0Ooon
00000000000000000000000000000000G0O0O
gbooooooooobocO0oOoooooboboOoOoOOoOOOO0OoOOoO0OOOOoOoOboOOoDo
gOosmbOoOoO0O0OO0O00O0O00O0CO0O0OO0OO0O0OO0ODOO0O0OCO0OOOO0DOB00OO
goboooooooobocOoooOooOoOobOoboOoOooOoboOoOooOobcOooDno
oobooooooooooboooobocoooboooo
obooooooooooooOoo0oOooOooO0oOoOoOoOoOoboOoOoOoboOoOooOooOooOooOoo
gbooooooooooobocOoOoooOooOoOoOooOboObOOOOOOOOObOOOon
I:IDI:IDI:IDI:IDI:IDI:IDlOODI:IDI:IDDDDDDDDDDDDDDD1DDDDDDDDDD

01 0000000000 00000000000000000000000000000000000(15,48)0
gooOoooooooooooo

0 5 0



goobobobobooobooboboboboobooobobobobDoooboooboo
goboobobobobobobobooboobooooo
goooooboobobobooooboobobobooboooboobobOobobooo
O00O000OdLanceolaria pisciformisd Margaritifera perdahuricad 0000000
0000000000000 00O0000o0ooDOoooO0oOgogduUnio uryuensist
Lepidodesma septentrionalel] Anodonla subjapanensisd Cipongopaludina jimboill O O O
ooooo

g.o.0c.0 o 0 0O
goobooooob0ob0oboobooobooobobOobDoooboUobObOoUObUOoD92s
DDDDSSUDDEIDEIDWakkanappeGroupDDDDDDDDDDDDDDDDDDDD
gooobOOobOOoOO0oOoO0oOobOOobOOobOobOOobOU0oOobOU0bOOobDOobDOooOOobOOoOoDboo
gooobOOobOOoOO0oOoO0oOobOOobOOobOobOOobOU0oOobOU0bOOobDOobDOooOOobOOoOoDboo
gooobOOobOOoOO0oOoO0oOobOOobOOobOobOOobOU0oOobOU0bOOobDOobDOooOOobOOoOoDboo
gooobOOobOOoOO0oOoO0oOobOOobOOobOobOOobOU0oOobOU0bOOobDOobDOooOOobOOoOoDboo
gooobOOobOOoOO0oOoO0oOobOOobOOobOobOOobOU0oOobOU0bOOobDOobDOooOOobOOoOoDboo
goodobO0oOO0oOO0oO0oO0O0OO0OO0bDO0bO0OOU0OO000bO0ODO0ODODOObDOODbDOO
00000220230240)0
gooo00o000b0bO0obO0oU0o0oU0o0ooO0bO0DO0obOO0oOoU0ooDbOO0ODbDOoDOobDOoD
goodob0oOOoOO0oOO0oO0O0OO0OO0DbO0bO0OOU0OO000bOO0ODODODObOOODOO
gooooOo0o0o0oobO0o00ooObDO0o00O0oDObO0o00oDObOoOoUobDDbOoOoOooDOO
goodob0oOOoOO0oOO0oO0O0OO0OO0DbO0bO0OOU0OO000bOO0ODODODObOOODOO
000000000000 000#0O00000000000060OmMOOO0O0OOO0O80
mOOO0O0OOOO0OO0OOO0O0oOowBmOdO0ooOoooooooooooobooooDoogo
gobooooO00oOo0o0oDOoU0OooUObDoUObOOo0oOoOoOoOoDoOosmOOoobooOonDO
JooOoOo0oOobOOoOo0ooDOboeomiobOOsomOOOOOOOODOODODOODO
godoOOo0oo0oocOoodboOoOoleomboOOoOOCOOODOODOOOOOOODODO
goz2omCO0CO000OO0O0OO0OOCOCOOO0ODOOOCOOOODOOOOOOOOODODO
gooobooboobooooobooboobUoboooOoboobobDobDooobOUooboo
goodzoomOOoobDUoobOOooOobDOoOobDOoOobObUOoOobDUOoOoOobDOobobDoooo
gooobooboobooooobooboobUoboooOoboobobDobDooobOUooboo

O 5 0



Ao = = -
Lunawias uln "] “ ® c K
" * & R I WKW
mw . lm H .J, ™
N @ QﬁLT E 8

© 2] @ @ 8

JosoXi 303w W0
ey e e

X

LE& 4
R A
EN O E
WY

L
wd ] B_ « Q

|

DR 10 3B [l M3 TRODIGE RN T e Dok | R~ KDk

ERREREERR
ik
R

¥
® Em

%

0220 ODO00O0D0OO0OO0OO0OO0OOO0OO0OO0OOO0OO0ODOOO0OO0OOOO0O0
0 56 O



ooooooooooooobooooboooOooboOoOoOoOboObobO01OMOoOoOoOoOoo
bobooooooooooooboo0oOoOoo0oOoOOoO0oObocOoOoOOoOoOooOooOoOooOoo

ooooooobooooooooooOoOooOoOoOo0U0-~-0o0oooOooobooOooboboooo

DDEIDDDMDEEIDDDDDEIDDDDDDDDDDDDDDDDDDDDDDDZZD)D

Ll s R BE (m)
BAWR HLIDRT 17

B3R EHE 20
3
# = {% 3 15
% 2RAEW 18
2@ {*
# " H2PDEW 23
= 1RAEH 45
=1l
L a {% 1 WA 8

0230 0O00O0O0DOOO0OO0O0DOOO0300000000

gooooooooooooobo0oooooooOoOooooOoooboOooooooooo
ooao EFE]D 0000Wakanappe ShaleDOO0OO0O0O0000O0O0O0OO0OOOOODOO
oobooooooooboooooboooooo E13D5H Wakkanappe Shell BedOO OO

DI:IIZIDI:IDDDDEIWDZBESSDHDDDDDDDDDDmDDDDDDDDZOmDDDDD
dddododoooooooooooooooooooooooooooOooOoOoOoOOOnOOn
ooboooooboooooooooooOOoOoOOoOoOobOOoO0oOoOOoOobOOoOoOoboboOooon
ooboooooboooooooooooOOoOoOOoOoOobOOoO0oOoOOoOobOOoOoOoboboOooon
ooooooobooooooooooobOoOoOooOoOobOoOoOooOooOobooOooobooboooon
ooooooobooooooooooobOoOoOooOoOobOoOoOooOooOobooOooobooboooon

oooo
oooooooooboooooooooooooooooooOooooooOoboO0oOooooo

O 570



0240 0O00O0O0O0OOO0OO0OODOOOODOO

le———0Q0oo

4s ooooo

3m Ooooano

3s O oo0ano
Wsm 2m O o000 ;000

2s 0o ooano

Im o ooano

1s 0o o oao
Yo———000

gobooooooooooooooooooo0ooobo0ooooooooooDobOoooo
gogo.502.ocmiT0lecmOO00OO0CO0CODODODOOOOOOOOODOODOO
gbocoooooooooobooOooOoOooOoOoOooOoboO0bOOOOoObOOOObOOOonn
gooooooobz2cmbOb0O0OO0O0OO030cmOOOO0OO0O0O0O0O0OO0ODOOCOO
gboooooooooooooooo
bobooooooooooooOoo0oOoOooO0oOoOOoO0OoboO0OoOoOoOoOooOooOoOooOoo
gbocoooooooooobocooooOoooboOoOooOoboO0bOOoOoOoObOOOObOOon
gooooooooooobOoOoboO0obomobcOobOcO0OOoO0OOO0OOOOboOoOOobOOoonn
goboooooooooooboooobooooboooboboOooboOoOooOoOoOoboOOoOoDoboo
gobooooooooooooboooooooooOooboOoOooOoOooboboOoOoDbOboOooDo

obooooo
oobooooooooooooboooooOoooooOoOoooboOooooOooooooooOoo

0 580



oooa
000000000000000000000000000000000000000
00000000000000000000000%0000000000000000
0000000000 000MO0O0O0O0000
0000000000000 0000000000mO00000000D00000gn
Joov7omi000000000O0O0O0DOOOO
0000000000000 00D000000000000000000000000
0000000000000 00000000000000000000D0oooooog
0000000000000 000000000000000000000000D0o0on
00000000000000000000000001100000000
000000000000000000000000000000000000000
000000D0000000000000000000000000000000000
000000D0000000000000000000000000000000000
0000000000000 000000000000emd0OO0IMOO0OOOOO
oooooooog
000000000000000D000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000D00#000000#000000000000000000000000
000000D00000000%0000000000000000000000000
000000000 000000
00000000000000000000000000000000000000
0000000000000 000000008mMO0O0DNON00DNoOoonoon
DDDDDDDDDDD?DDDDDDDDDDDDDDDmﬂDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDS@DDDDDDDDDD%DDDD
00000000000000000000000000000000000030ecmO
0000000O000O0O0oOoOO0OOODOO0O0O0lm0000000000000OOOO
0000000000000 000D000000000000000000000000
IZIDIZIIZIPaIIiqumsp.[]peckhamlim[D]DDDDDDDDDDDDDDDDDDD
0000000000000 000000000000000000000025m000

0 590



goobobobobooobooboboboboobooobobobobDoooboooboo
cmdO0O0O0O0OOOO0OOOOOCOOOOODOODOOOOOOMOOOOOOOOD
goboobobobobobooboboobooooboooboobooboobo

goooooooboboboooooobobUoboobooooobOobUobooobooo
gobobooooobobooobozomi0cboboboobob0obDooooboboooboo
gobooboooboooboooooboboboboobooobUobobDobDooUobUoDboo
gzomiC0o0o0o0o0o0obO0bObOO0ObDObDObOOObObObO0ODbDObDObDODODObDO

goobooboooooobboooooboobootoombboooobobbooooo
gooooobooooboboooobboooobobooobobUooobobbooooDboo
000000 ROODODOOOO0O0OOO0OOO0O0OO0OOO0OO00OO0OO0O0OOO0OOOOO0O0
oo

gooo0o0o0o0obO0bOOobO0oOoU0oOo0oobO0obOobDOobOU0oOooobOobDOoboobooo
goooooOoOoOobobOo0ooobOoU00oOobObOOooobObUooUoobbOoOooooog
goboooooOoOOoOoO0oOobOoOobOOobDOobOOoOU0oO0bOU0bOOobDOobDOooUobOoUooDboo
goboooooOoOOoOoO0oOobOoOobOOobDOobOOoOU0oO0bOU0bOOobDOobDOooUobOoUooDboo
goobodbO0oOOo0OO0oO000O0DOO0DbDO0bOD0OOU0000bOO0ODO0ODODObDOODbDOO
goobodbO0oOOo0OO0oO000O0DOO0DbDO0bOD0OOU0000bOO0ODO0ODODObDOODbDOO
0goo00o00o00bO0O000O00bOO000O00oDbOO0U0bO0O0ODbDO00ODOOoOobDoOOOD
JoDo000o0o0oooU0ooo0oDoOoooooOooooOoOo230)d

gooo0o000bO0bO0obO0o0o0o0o0ooO0bO0D0obDU0oo0oobOOoDOoDOobDOOD
0000000000000 DOOO0OOstracodal 00000000 OOOOOOODO
goboobobobobooboooobooobooo

0000000000000 0000000000OO0MytilusdMyalO O Crassostrea
DDDDDDDDDDDDDDDI:INDDDDDDDDDDDDDDDDDDDDDDDDD
000000000000 000O0000000000DODO0O00O0O0DO0OOCrassatellites
ezoensis, Venericardia otatsumei, U.subnipponica, Pitar cf. kyushuensis, P.matsumotoi,
Callista matsuraensis, C.hanzawai, Spisula sorachiense0 0000000000 OOO
DDDDDDDDDDDDDDDIZIDDDDDDDDDDDDDDDDDDDDDDD75I]D
goooboboboboboobooooo

000000000000 Succella hokkaidoensis®, S.nagaoi* , S.watanabensis, Port-

0 600



000 OOoOoooooooooo

E BB 5B E1IER | B2 EF %3:@@7%4&1@5
B OLIE L(H 2% 2|8 3|% 3|% 4
t & B & B | H R | D KA DA% HE% Bas
Saccella hokkaidoensis OYAMA & MIZUNO F 1
|S. negaoi TAKEDA B ] 3
S. wakanabensis SHIMOKAWARA (MS.) *x
Yoldia se. o b ‘
Portlandia breviscapha (Yokovama) T & 1 |
[P__watasei (KANEHARA) RN [
P. cf. thraciaeformis (STORER) ,i I » i
Acila (A.) wakanabensis yozumr ,,Ji.., J,\’L &+
Glycimeris alioumbongta NAGAO o &
Mytilus sp. : I
Palliolum _ sp. B . E3 P ] !
Crassostrea  sp. ) [ 1 [ OB )
Crassatellites yessoensis MINATO & Kumano 1 7 X E3 B
Venericardia otatsumei UOZUMI " ‘A_vf}‘ i 1 5 I
V. subnipponice NAGAO [ * o TK 3 ‘
Anodontia sPp. | A | 1 |
Papyridea harrimani DALL __E i A { | !
Clinocardium _ sp- | e i T
Pitar_cf. kyushuensis (NAGAO) 4 ® Z L A
P. matsumotoi (NAGAO) o » LT !
Callista matsuraensis (NAGAO) L % ¥ | & A b
C. hanzawai (NAGAO) D & 4 ) Ea
C. _sp. I b » | |
Dosinia  sp- IR T —
Merisca cf. onishii INOUE & MIZUNQ R4 ¥ | ¥ 4 | P
Macoma cf. poronaiensis INOUE & MIZUNO | P 2 !
Tellina__sp. b P N I
Spicula (Mactromeris) sorachiensis UOZUMI S £ | % | |
Solen  sp. % P |
Mya ezoensis NAGAO & INOUE 2 | i !
Periploma besshoense (YOKOYAMA) 3 ! |
Dentalium __ sp. & b | i
Ampullina__ sp. | & € b R
Polinices  sp- T b & T |
Eocylichna multistriata (TAKEDA ) | ¥ 1 |

CHARFS 1963 ERc &S R4
landia breviscapha, P.watasei*, P.cf.thraciaeformis, Acila (A.) wakanabensis, Palliolum
sp. Clinocardium sp., Periploma besshoensis®, Ampullina sp. Eocyclichna multistriata™
goodooO0oooO*0ob0o0ob0o00o0dDO0o0bU0o0obDO0oO0ODO0oODO0O0ODbOObDOoODOo
goobooobooboooooboobooboboobo

0000000000 Callianassa cf. muratai, 00O OO Carcharodon ezoensisO O
O00000000000000 Linthia ezoensisd 000 O Ostracodald 000000
goooooboobobobooooboobobobooboooboobobOobobooo

0610



00000000000 Gingko adiantoides, Pinus sp., Glyptostrobus europaeus, Meta-
sequioa occidentalis. Pityophllum sp., Salix sp., Carpinus sp., Acer sp., Macclintockia
trinervis 000 0000000000000 00000000000O0O0O0O00O
DDDDDDDDDDDDDDDDDIZIDDDDDDDDDBAD]E]SDDDDDDDDDDD
gooboogooz2e00bO00d0b0bOo00obobDbO00obDbOooobObooooDbO
0000000000000 0O0DO0O00O0O0O0ODODOOElphidium sorachiensed O

0000000000 Ammomarginulina akabiraensis0 OO0 O 0000

000 0000000000

# 15 1‘ £ 2m3g3
PEIES B H DA RS
1 Ma|IIb| Illa [IIIb
Ammomarginulina akabiraensis P LI ¥l & |5
A. (@ sp. ‘ %! % |5
Hoplophragmoides spp. } ¥ & | %
Involutina sp. % i 4 %
Elphidium sorachiense ﬁi BB %5 | &
E. wakanabensis 7
Gyroidina off. yokoyamai A | A
Bulimina schwageri 4 4
Guttulina sp. R
Quingueloculina sp. P
Recioglandulina sp. &
Haplophragmoides sp. A P %5 | %
Bolivina sp. A
(RERKT L)

goboboooooooooooboooooOooOoOooOoOoOoOoboOoOooboOoooOoboOooOooOoo
EIDDDDDDDDDDDlOEI%E&DDDDDDDDDDDDDDDDDDDDDDDDD
ooooooobooooooooooOoOooOoOOoOoOobOOoO0OoOOoOobOOoOoOoboboOooo
ooooooobooooooooooOoOooOoOOoOoOobOOoO0OoOOoOobOOoOoOoboboOooo
ooooooobooooooooooOoOooOoOOoOoOobOOoO0OoOOoOobOOoOoOoboboOooo
oooooooboooooooooooobOoOoOooOoOobOoOoOooOooOobooOooobooboooon
000000000 0O@MO0O000000000D00O000000DODOOO0O0O0OOOO

ooooooobooooooooooooOooooOooOoOobOOoOoOooOooOobooOooobooboooon

0 620



0000000000000 0000000000000000000000oOEOO
oooOooooooo2o0)o
DElDDI:IDDDDI:IDDI]DElDDI:IDDDDDDDDDDDDDDDDD%DDDD
gobooooooooooooooooOooobooOooOoboOoOoOoOoOoOboOoOoDOboOonoon
I:IDI:IDI:II:IDI:IDI:II:IDI:IDDI:IDI:IDDDDDDDDDDDDDDDDDDESID;DDMEI
gobooooooooooooooooOoobooOooboOoOooOoOoOoOboOoOoDOboOonoon
I:IDI:Ilzﬁl:ll:lDI:IDI:II:IDI:IDDI:IDI:IDDDDDDDDDDDDDDDDDDDEZDDD
obooooo
o.0.0.0 ooOooao
DI:II:II:IDDDDI:II:II:I1924IZIIZII:IDDDEDDDDDDDDDDDDDDDDDDDD
gobooooooooooooooooooooooboOoOooOoooobooOoDObOooon
goboooooooooooooooo
goboooooOooooooobooooOooooOooooboooooooooooooo
gobooooooooooooooooooooooboOoOooOooooOboOoOooDObOooon
gobooooooooooooooooooooooboOoOooOooooOboOoOooDObOooon
0000000000000000000000000000O00OO00OO0OO000O0AO0
0000000000000000000000000
00oob0bo0oooooooooooooooooooooooooooooOoOoOonOn
0000000000000000000000000000O00OO00OO0OO000O0AO0
I:IUDzDEIEIDEIDI:II:IDI:ISSDDDI:IDI:IDDDDDDDDDDDDDDDDDDDDDDDD
000000000000000000000000000O0O0O0O0OO0OOO000O0O0
gooooooooooooooooOoOOOOOO0OO0OOOCCOOOOOO0OO0O0OOOOa
gooooooooooooooooOoOOOOOO0OO0OOOCCOOOOOO0OO0O0OOOOa
go00oO0ooooooOobOOosomOOOOOOOOCOOOOO0O0000O0O0O0O0O0O0OO
DDDDDDDSEDDDDDDDDDI:II%ISEEIEIEIEIEIEIEIDDDDDDDDDDDDDDD
gbocooooooobooooboooooOooOoOoOooOoboOobOOOOoObOOOObOOOon
gbocooooooobooooboooooOooOoOoOooOoboOobOOOOoObOOOObOOOon
gobooooooooooooooooooobooOoooOoOooOoOoOooOboOoOoDOboOoOooo
gobooooooooooooooooooobooOoooOoOooOoOoOooOboOoOoDOboOoOooo

goboooooooobooooooobOOooobOoOoooOooooOooobooOooooo

0 630



ubobooooooooooobooooo

obobooooooooboooboooDbo

obobooooooooboooboooDbo

oboboooooooobooobooDbo

oboboooooooobooobooDbo

oboboooooooobooobooDbo

oooooOoopbeserTOO0OOOOODOOOODODODOOOOOODOOOO 0OSeO

LRI
i wlA~1

ooooooooo

1

oobooooOoOoooOoDoooDoooDo

1000

ooooooOooooooooobooooo

01

oboboooooooobooobooDbo
oboboooooooobooobooDbo
1260
19500 000000000000D0O01963
ooboooOoooOoooOooDbooDbo
gooooooooooooooboooo
oobo0ooo0ooooooooooooo
ooboooOoooOoooOooDbooDbo
goooooooooboooooooo
oobooooOoOoooOoDoooDoooDo
oobooooOoOoooOoDoooDoooDo
oobooooOoOoooOoDoooDoooDo
ooooooooooboOoboOooood
0000000000 #£00000000

oooooooooobooooooboo
0000000 oo2s0)o

00000000 %

uoooooooooooobooooo

oboboooooooOoooobOooDbo

ooO0obooO0oO0oobi1somO200mO0O000O

oboboooOooooooooboooDbo

01 0o0OooO0oooOooOo0OO0o01n200019000

0 640



gooobeomOOO0OOOOOOOCOOOOOOODOODOOOODODOOOOOOOO
goooooboOooooooobovrebosombOOOOCOODOOOOOOOOOODOOOO
gooboooooooO0O0O000000000C0O0ObO1MOOO0O0OO0OO0000000
0000000#000000000000000DOD0O0000000ODODODODOO
obobooooooooooobooooOoooooOoOoOooOoboOoOoooOooooooooOoo
gbooooooooooooboooooOooobooOooboOoOooOoOoooboboOoOoDOboOooon
000000020)000000000000000000000000

0200 00O0OOOOOOOOOOOOO
gooooooooooooooo

2701 2801 3500

oobooooboooooOoocoOooOoOoooOoOoOboO0OoObOcOoOOoOoOobOOoOOooDOoOg
gbooooooooooooooooOoobooOooboOoOooOoOooOoOoOoOoDOboOoooo
gooooooooooooooboooooOooOoOoOoOoOoOCbOOOOObOO0OOo0OOoOoOoOo
gooooooooooooooboooooOooOoOoOoOoOoOCbOOOOObOO0OOo0OOoOoOoOo
gbooooooooooooooooOoobooOooboOoOooOoOooOoOoOoOoDOboOoooo
0000000000000 0O0O0O#wO000o0D0o000#wiooDoooooooooo
goododOmOOi10OmOOCOO0OOOOOO0OO3MOOCOODOOOOOOOODO
goboooooooooooooooooobooooboOoooOooooOboOoOooDOboOooon
0000000000000 000000DOwWOoD000000000O00DO0O000O
goboooooooooooooooooobooooboOooooooboOoOooDOboOoooD
goboooooooooboooooooooooooboooDbobooo

0 650



jdtdddoddooooooooooooooooooooooooooooooooo
gooooooooooooobooooOooOobooOoOoOoOboOoOoOOoOoOoOoOOobOOOOoDOOO
gbooooooooooobooOooOoOoooboOoOooOoOoOobOOOOoObOOOObOOOOon
#®Oo0o0o0oooooooooooo

jobooooooooooooooooooooooooooooobooobooboooooon
gobooooooooooooboooooOooobooOooboOoOooOoOoooOboOoOoDOboOonoon
gobooooooooooooboooooOooobooOooboOoOooOoOoooOboOoOoDOboOonoon
0000000000000 000" FunTty SHALE” OO0OO0O0OO0OO0OOODOOOO
oooooooooooooooooooooooooOoOoOOoOoOoOOoOOOObOoObooOOoo

gobooooooooobooooooobooooDbOoOoooOoooooOooDOoooOboOooDo
gobooooooooooooooooooooooboOoOooOooooboOooDObOooon
0#®0000000000000000000000000

0ooooooooooooooooooooooooooooooooobooOoOonn
000000000000000000000000000&%000000000000
goobOO0loemOOOO0OODOOOOOODOOOOOODOOOOOOODOOOOO
0000000000000 0O0O00000DDO®wO0O0D0O0DDOODOOO0O0OOOO
00000000000000000000

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDEZDD
000000000000000o0o0o000o0o0oooooooOooOoOoOoOOO0000O0
000000000000000o0o0o000o0o0oooooooOooOoOoOoOOO0000O0
0000000000000 000O00oOoOos03MOO0O0O0OO0OOOOOOnah
00000oooOooooooo2so)d

0ooo 0a(m) 0o o
oooo oooo
ooo
0ooooo 10020 o0
oo oooo
oooooo 200 25 «EDDD
oo o O
0O 0O OO 200 25 JEDD Q2000
0O 0O 00 1500 30 ooo oooo
0O O 0o 2501 30
0O 0O 0O 80 10
0 0 oo 50 10 oooo oooo

0 66 O



DEIDDDDDDDDDDDDDDMDDDDDDDDDDDDDDDDDDDDDDDD
goboooooooooooboOoOooOoOoooboOoOooOoboOobOOOOoObOOOObOObOOn
gooooooooooombOO0OO0O0O0OOO0OO0O0O0COOO0OO0O0OCOOOO0DOOOO0O0O0
goboooooooobooooooooboooOoobOooOooOoOoOoOooOOoOoooOooOoooonoo

ooboooooooooooboooOooOooooOooOoOoooOoboOoOoooOooooOoooOoo
gboooooooooooobooooobooooooooo

oooo0oo0ooo0o0oooooO0mb00O0O0OO0O0CO0O0OO0OO0O0DOO0DOOOO
obooooooooo

000002s03mb00fgooooooooooob0ob000ooooooooon
goboooooooooooooooOooooooooboOoOooOooooboobooOoDObOooonoo
goboooooooooooooooOooooooooboOoOooOooooboobooOoDObOooonoo
goboooooooooooooooo

gboooooobDOoboOoobOosomboOoOoooOoDOOoboOoobOoOO0ob0o0oDO
gobooooooooooooooooooooooboOoooooooooDObOoooDoo
gbooooboooooooooobooooDo

gooooooooobooOoooooboozombO0oO0OO0OO0OOOOOOOOOOOO
go00o0o0ooooooooooooooooooooooooooOooOoOO0O00O0O0
go00o0o0ooooooooooooooooooooooooooOooOoOO0O00O0O0
go00o0o0ooooooooooooooooooooooooooOooOoOO0O00O0O0
ooooooo

oooboO0oO0oo0O0oooO0ooOo0O0ooOo00Ob0OO0O0ObO0O0Ob0O0O0O0O0O00000D025m
gooooooooooooboooooOoooOoOoOooboO0OoOOoOoOoboOoOoObOOoDo
gooooooooooooboooooOoooOoOoOooboO0OoOOoOoOoboOoOoObOOoDo
goooooooooboooobooboOooOoOoboOobOOObOObCbOObOObODOOn
oo

obobooooboooooooboooOooOooOoOoOOoOoOoOoOoOoOoboOoOooOoboOooooOoo
gooooooooooooboooooOoooOoOoOooboOobOooOOooOoboOoOoObOoOoDo
00000o0ooooooooboooOo00b00000Omb0000oooooooon
gobooooooooooooooono

goooooooooboooobooboooo

0670



goooooboobobobooooboobobobooboooboobobOobobooo

00000000 Margaritifera perdahurica, Unio uryuensis, Lanceolaria pisciformis,

Cipangopaludina jimboiD 0000000000 O0OOOOCOOOOOOOI0000000

ooboboooooooooboboooooobobOobDobDoboUoobUoboboobo

0000000000000 D0000D0O0O000D0OO00OO0ODOdWwoodwardiad OO

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDSS]DDDDDDDDDDEI
130830

000000000000 000Woodwardia floraDOOOD0O0OO0OO0O0O0O0O0000O0O0O
ooboooooooooooooooooooooono

Jg10 000000000

Equisetum arcticum HEER

E. sp.

Osmunda japonica THUNB. fossilis O1sul et Huzioka
0. affinis LESQUEREUX

0. lignifum STUR.

Athyrium delicatulum O1sH1 et Huzioka.
Aspidium oerstedi HEER

Dennstaedtia americana KNOWLTON

D. nipponica O1sHI et HUzi0k A
Onoclea hebraidica GARDNER

Pteris gronlandica HEER

Woodwardia endoana O1sHI et Huziok A

w. decurrens O1sul et HUZIOKA

o W W IR ¥ omg oo N N o W TR &

w. Jjaponica SEWARD var. eocenica ENDO

i3

Lastraea japonica KRYSCHTOFOVICH

<

Salvinia sp.

&

Ginkgo adianioides (UNGER) HEER
Glyptosirobus europaeus HEER

Metasequoia occidentalis (NEwB.) CHANEY

® W oo

Sequoia langsdorfii BROGNIART

A

S. sp.

&

Cephalotaxus yubariensis ENDO
Taxodium dubiwm (STERN.) HEER

Popudus glandifolia ENDO

o W

0 68 0



latior AL. BRAUN
mutabilis HEER
subro'undata LESQUEREUX
zaddachi HEER

Salix varians GO2PERT

v vvl

Carya anliquorum NEWBERRY
Juglans nigella HEER

I alkalina LESQUEREUX

A devaeriana KNOWLTON
Alnus kefersteinii (GoppERT) UNGER
A. paleojaponica ENDO

Betula brongniarti ETTINGSHAUSEN
B. palaeomaxmowicziana ENDO
Car pinus takaoi ENDO

Carpiniphyllum canadatum REIN

Corylus macquarrii (FORBEs) HEER

C. kenaiana HOLLICK
C. insignis HEER

C. fasteri WARD

C. sp.

Castanea ungeri HEER

C. sp.

Fagus aniipofi HEER

Quercus laharpi GARDNER

Q. sSp.

Planera ezoana O1sH1 et HUZIOKA
Ulmus elegantior NATHORST
Ulmus nipponica ENDO

U. harutoriensis O1sH1 et Huzioxa

Zelkova takahashii OisHi et Huzioxa

Z. kushiroensis O1sH1 et Huzioka

Z. ungeri (ETTING.) KOvATS
Celtis ezoana TANAI

Broussonetia imaii ENDO

Ficus ezoensis ENDO

F. columbioides ENDO

0 69 0O

oS Ik S I

N R E L



F. tiliaefolia HEER
F. planifolioides ENDO
F. yubariensis ENDO

Bohemeria langipetiolala TANAL

Nelumbium nipponicum (Enpo) Huzioxa
Cercidiphyllum arcticum (HEER) BROWN

C. elongatum BROWN
C. paleojaponicum BROWN
C. crenatum (UNGER) BROWN

Magnolia eokobus TANAI

M. sp-

Cinnamomum lanceolatum UNGER
Laurus schmidtiana HEER
Sassafras alaskanum HOLLICK

S. yubariensis ENDO
Ligquidambar eoformosana HUZIOK A
Platanus aceroides GOPPERT

P, gutllelmae GOPPERT

P. mabutii O1sH1 et Huzioka
Pyrus ishikariensis TANAI

Prunus serrutala HEER

Cercis hokkaidoensis ENDO
Lequminosites sp.

Pueraria ishikariensis TANAI
Marlea sp.

Mallotus elongata TANAIL

M. imaii ENDO

Celastrus borealis HEER

Acer arcticum HEER

Paliurus colomd: HEER

Zizyphus falcatus BERRY

Cissus pectabilis HEER

Vilis heeriana KNOWLTON

Tilia harutoriensis O1sHI et Huzioxa
T. sachalinensis HEER

7. eojaponica ENDO

0 700



Hibiscus imaii ENDO &

Idesia polycarpa MAXIMOVICZ A
Alangium basiobliguum (O1sH1 et HuziokA) TANAI 4
A. basitruncatum (O1sHI et HuziokA) TANAI %
Aralia wyomingensis KNowLTON et COCKERELL &
Zingiberites borealis HEER 4
Chionanthus eoretusa TANAIL e
Viburnum nordenskivldi HEER %
V. oppositinerve W ARD %
V. asperum NEWBERRY 4
V. whymperi HEER 4
Iris latifolia HEER 4
Sabalites nipponicus (KRYSCHTOFOVICH) ENDO ¥
Smilax fayettensis BERRY 4
S. Sp. b
Musophyllum complicatum LESQUEREUX ¥
MeacClintockia trinervis HEER &
M. sp. e

o.0.0 0O 0 O
gpoboogooooOobOoooooobgooooooooooobooooboooo
goooooooooooooobooooboOoooooboOoooooooooDboboooo
0000000000000 0D00OUO0O0D0ODO0O0O0D0D0DO0ORODO0OODOO
000000000000000000000000000000&O0O0O0OODOOOO
oo0ooo0o00OebcO0O0OO0O0O0O0OOOO01,000mOC0O000CO0O0O0OCOOOOOO
oooooooooboOo0z00000ooobob00oooooob0O00oooobobob0o
ooooooo
(o0o0000D0oooooO0O0000oDOOOO0O000O0ODDOODOOo0OO00O0O
oooooooboooooooooooOooOoOoOoO0oOobOOoO0OoOoOoOoboOoOoOobooboOooon
oooboooooooooooboooboooooooooooboechooboboOo0ooooo
gioombbboobooobooooboooocoooboobooooboobouoooooo
gobooooooooooooboooooooooOooboOoOooOoooboboOoOobOboOonooDo
gbobooooooooorOGOOODOOODOOOO

o710



(3)00o000o0oo0oOo0o0o0oO0oooO0oooO0ooOoO0OOo0OOo0ooooo
gboooooooooooboOoOooOoOoooboOoOooOoOoOobOOOOoObOOOObOObOOon
gboooooooooooboOoOooOoOoooboOoOooOoOoOobOOOOoObOOOObOObOOon
goboooooooooooooooOoOoobooOooOooOoOooOoOoOoOboOoOobOboOooon
goboooooooooooooooOoOoobooOooOooOoOooOoOoOoOboOoOobOboOooon
goboooooooooooooooOoOoobooOooOooOoOooOoOoOoOboOoOobOboOooon
ooooooooooooooobooooOooOOoOoOoOOOCOcCOOOOOO0OO0OOoOoOOo
EIDEIDI:IEIDI:I[]I:II:IDI:IDDIjOEDDDDD%UDDDDDDDDDDDDDDDDDDD
gbooooooOooOoooO0obOoOoobOoOoooOoOoboOobOoOoooOoooOooeOOoOoDO
goooo,ooomboOobCOoOOoOOOOoOOoOoDOOOOOOODOOOOObOODOOn
gooooooboooooooooooOoooOooooboOooooooooooboobooon
gooooooboooooooooooOoooOooooboOooooooooooboobooon
ooObpOooOoOoOobOOoOOoOOooOOoDObOODOo3omOObOOoOOoOoOooOoooooono
goooooobooooooooooooOoooOoOooobOOoOooooooooooboobooon
goooooobooooooooooooOoooOoOooobOOoOooooooooooboobooon
oooooOoooooooOoooOoooO@ooooDooooooooOoODoOoOoOoObooo
gooooooooobo0ooooOoooOoboO0oOooOoOoOoOoDOOoOoooOobOooooooo

goboooooboOoooboooboOooooobO0ooboooDOoobOOooobOooDboDOoDo
gooooooooOobo0oOooboOoOooOooOoOooOoOoOobooOoOoOoooo

goodoooooooeoomOOdODOOODOODOODOL300mMOOOCODOOO
gooooooooooooooooooOoooOooboO0oooobooooDboboOooo
goboboooooooooooooooooOoboOoOobOOoOOooOoOoOoboboOoooboboOooon
goboboooooooooooooooooOoboOoOobOOoOOooOoOoOoboboOoooboboOooon
0000000000000 0D0000&A00DOOOOOOOOO270)O

DDDDI:IDI]I:IDDDDDDDDDDDDDDDDDDDDDDDDBBHDEIDI;HEIDD
gbooooooooooobooOooOoOooboOoOoOooOoboOobOOOOoObOOOObOOOoon
I:IDDEII:IDDI:IDDEII:IDDI:IlDAmI]M&HDDDDDDDDDDDDDDDDDDDDDD
gobooooOoooooooooooOOoboOoOooobOOoooooooOooooDbooo

2090 100 110 1170
gboooooooooooooobOoOoOobOOoOooOboOoOoobOoOoOooOoOoOooOoboOoOoono

260 730 9601 1350
gbooooooooooooooooOooboOoOooboOoOooOooOoOooOoOooOobOooono

0720



0270 O0O0O0OO0OO0OO0OO0O0OOOO

oobooooooooboooooobooooOoboOoOoOooOoOoObOOoOoOboOOoOboOoOoDo

jobooooooooooooooooooooooooooooooooOOooOoOoon
oooooooboooooooooooOoOoOoOoOoOobOOoOoOoOoOoOobOOoOoOoboboOooon
oooooooboooooooooooOoOoOoOoOoOobOOoOoOoOoOoOobOOoOoOoboboOooon
ooooooobooooooooooobooooOooOoOoOobOoboOoooOooOoobooOooobooboooon
0000000000000000000000000#0 0000000000000
obobooobooobolgooboooooooooooboooooooooOooboooon

0730



oooooooboooooooooooOoOoOOoOoOobOOoO0OoOOoOobOOoOoOobooboOooo
oooooooboooooooooooOoOoOOoOoOobOOoO0OoOOoOobOOoOoOobooboOooo
0000000000000 0O0O0000OMDOD0D0O0000DDOO0O0O0O0OOoOO
OoooOoOooooboooOobooOoO2s,68,710)0
oboboooo0ooOoboooobOOooOobOOoOoOoOooOobOoblemOO0OOOm
dbodooooooooooooooooooooooooooooobooDOOOOOoOonn
ooooooobooooooooooobOooOooOooobOoOoOooOooOobooOooooboooon
ooooooobooooooooooobOooOooOooobOoOoOooOooOobooOooooboooon

i

2w

¥

0280 0O0OOOOOOOOOOODOOOOOOO

00 0O00O0OOoOooOo#OoDODOOooDOooo

00 0O0D0O0OO0oOoOoOOoO#OoDDOOoOoDOo

00 0DoooooooOoOoooooooo)yooo
o0 0Oo0o0oo0OoOooOooOoDoo

o0 0OoO0ooooobOoooooooboo

O 740



gbocooooooooooboOoooOoOooboOoOoOooOboO0ObOOOObOOOOObOObOOn
gooooooooOooboooOoobooOoOoOoOooOOobOOOOobOOOobOOOObOOOn
000000O00OO0blendDOO0OOO0OOOOODOOOOODOODOOOOODOOOODOOO
000000000000000280)0
690 710 720 1120 1140 1160 1180 1470

gobooooooooooobooooooooboboOoooboOoooboooobooooooo
gobooooooooooooooooOoobooOooboOoOooOoOoOooOboOoOoDOboOonoon
gobooooooooooooooooOoobooOooboOoOooOoOoOooOboOoOoDOboOonoon
gobooooooooooooooooOoobooOooboOoOooOoOoOooOboOoOoDOboOonoon
gobooooooooooooooooOoobooOooboOoOooOoOoOooOboOoOoDOboOonoon
goboooooooooooooooooobooooboOoOooOooooboOoooOboOooon
0000000000000000000000000000000000000#00
0000000000#w0000000000000000000000000000O0
0000000000000 000000xkDDOD0O0O0D0000DDO0ODODOD0OD0OOOOO
0000000000000000000000000000310)0

goboooooooooooboooooOoooooOoooobooooboooooooooo
gobooooooooooooooooOooooooboOobooOoooooooDobOoboo
gobooooooooooooooooOooooooboOobooOoooooooDobOoboo
gooooO0OembOOOOOCOCOOODOOOOOOOODOOOOOOODODO
0oooooo320)d

goooOcmbOOO100cmOOODOOOOODOODOOOOOODODDOOOO
O00O0O01cmODOO20030cmI0DO00O0OOO0OO0ODOO0ORODOODOOODDOOO
gooooooooooooboOoOooOoOoooboOoOooOoboObOOOOObOOOObOObOOn
gooooooooooooboOoOooOoOoooboOoOooOoboObOOOOObOOOObOObOOn
0000000000 #b000000000D00000000DDDODOO0O00OOOO
goboooooooooooboOoOooOoOoobooboOoOooOoboOobOOOOoObOOOObOObOOon
I:IDI:IDEII:IDEIDDI:IDEIDDI:IDDDDDDDDDEBEDDDDDDDDDDDDD
gboooooooooooboOoOooOoOooOooboOoOooOoboO0obOOOOoObOUOOObOOnOon

690 710 10400 1180

gbooooobOOembOOOOOO0OOOOO0ODOOOO0O0OO0O0O0O0DOOODOOOOOOO0
gbooooooooooooooooOooobooOooboOoOooOoOoooOOoOoOoDOboOoOoon
gbooooooooooooooooOooobooOooboOoOooOoOoooOOoOoOoDOboOoOoon

O 70



010 000O0oo0OooOooDo

~ e i
T R %ﬁﬁ@"ﬁﬂ% o Lm
B | gRET [spame | oEml . fTEL
it | BBk | 47 i '%ﬁgggh@% el
wb RO | BEE.
# R % Ekm“%ﬁ gRvED W t%ﬁﬂﬁﬁ, M| HRE
E & | #u z)s R AR | mnzEm | eeun
& M | BK—IK R —B WR—K  |RR—BK (B K
Bt K ® |’ W K ® % B EX
B GIRRITD) | B B o L E:
# o m | R N mmeer | ek AR SR
B WAR TR TR | BIRRTAR
B x| @, BOEE H0m BHCEL oAl | H10m
o B PR Wﬁriféﬁeﬁ, pRE | DRE e RS R |
& & 8| i | A % | % | fe
K #H B A | & & E P
RKBER | % | % P P |
X fE A | | % # | &
B R | | % E » | &
f A W | ik | K ’ﬁﬁﬁ IR | g
TvEFAE, |, Mes, # | BEER T menes, &
e\ ® #1)e50n }Mﬂ\{tﬁ l}l‘ ’ LL%W:JI Z: ﬁ
Blm m| BRI e 1@&1% i RCHEY | BOTH, RE

oboBOO0O0dO0OOOO0OO0OO0O0O0OO0OO0OOO0OO0OOO0O0O000C0O0O0COO0O0OOOOO0OO00O00

oooooobooooooooooobooooooobOoOoooooooOoooboooon

ooooooooooboooooo

gobobooooooooooboooOooOooOoOooOoOoOoOoboOoOooOoboOoooOooOoooOoo

ooooooobooooooooobooooOoboOoOooOoOobOo0oOooOoboOoboboOooboboOooo

gooooooboooooooooooobOoOoOoOoOoOobOOoOoOoOooOoboOoOoOobooboooon

ooooooooobooobobooboooobooooboobooooo

goboooooooooooboooOooOoooOoOoOoOoOoboOoOooOoboOoOooOooOooooOoo

O

76 O



obobooooood

obooooooooooooboooOoOooOoOoOoOoOoOobo0oOoOoOoOoOooOooOoOooOoo
gbocooooooooooboOoOooOoOoOoOoOoOooOboObOOOOObOOOObOObOon
gobooooooooooooooooOoobooOooboOoOoOoOoOoOOoOoOoDOboOonooo
gobooooooooooooooooOoobooOooboOoOoOoOoOoOOoOoOoDOboOonooo
00000000000000000000000000%0000000000000
goboooooooooooooooOoOoobooOooboOoOooOoOoOoOboOoOoDOboOonoon
goboooooooooooooooOoOoobooOooboOoOooOoOoOoOboOoOoDOboOonoon
goboooooooooooooooOoOoobooOooboOoOooOoOoOoOboOoOoDOboOonoon
goboooooooooooooooooobooooboOoooOooooOboOoOooDOboOooon
goboooooooooooooooooobooooboOoooOooooOboOoOooDOboOooon
I:IDI:IDI:II:IDI:IDI:II:IDI:IEIQDDHEIHDDDDDDDDDDDDDDDDDDDDDDDDD
I:IDI:IDI:II:IDI:IDI:II:IDI:IDDI:IDI:IDDDDDDDDDDDDDDDDDDDDEBEI
0000000000000 Calgae 0000000 DOOOOOOOODOOOOOOO
I:IllzllmDugDDDDDI:II:IDDDI:II:II:IDDDDDDDDDDDDDDDDDpHDDDDD
I:IDI:IDI:II:IDI:IDI:II:IDElISODDDI:IDDDDDDDDDDDDDDDDDDDDDDDD
000000000000000

1480 870

00oob0o0o0oooooooooooo0oooooooooooooOobooOoOoOo0On
I:IDI:IDI:II:IDI:IDI:II:IDEIIjzoDmElDDDDDDDDDDDDDDDDDDDDDDDD
I:IDI:IDI:II:IDI:IDI:II:IDEIDDEIDI%IlzlglégDDmDDDDDDDDDDDDDDDDDDDD
m000000000000000000000D0000000ODDODO0OOOOOOn
goboooooooooooboOoOooOoOooOooboOoOooOoboOobOOOOoObOOOObOObOOn
goboooooooooooboOoOooOoOooOooboOoOooOoboOobOOOOoObOOOObOObOOn
gooooooooooboooOooO0ooOoOoOoOoobOOobOOOOoOoObOobOOoOObOOOn
goboooooooooooboOoOooOoOooOooboOoOooOoboOobOOOOoObOOOObOObOOn
goboooooooooooboOoOooOoOooOooboOoOooOoboOobOOOOoObOOOObOObOOn
I:IDDI:lI:lI:IDDDEII:II:IDDDEII:IDDDDDDDDDDDDDDDDDDDHEIDDDD
gbooooooooooooooooOoooboOoOooboOoOooOoOoOooOboOoOoDOboOoOoon
goooooooooboooooOoooOoOoOooobOOoOOoOoOooOoOoOoOoOOoDbOOoOn

gbooooooooooooooobOooOooOoOoOoooOoooOooobooOooon

o 77Qo



gobooooboooooboooobooobooOoOooOoboOoOooboOoOooOoboOoooDo

100 Venericardia spp.— Neilonella poronaica-Linthia sp. O

HO O Colliamassa muratai — Crassatellites teshimai— Linthia sp. O
GO O Nemocardium yokoyamai 0

FO O Lima j-suzukiiO

EO O Merisca onishii O

DO O Portlandia watasei O

CO O Callianassa muratai O

BO O Venericardia spp-— Neilonella poronaica O

A0 O Macoma poronaiensis — Yoldia sobrina 0
0oo0ooooooo0oo0oO0OO0oO0oO0ooOooOooo0oO0OOoOOoooDooo

Jo0od0o0oo00oOo0oU0oOoOU0U0O0OOFOOLIMMOOO0ODOOOOOOOOOOODO
000000000 Venericardiad 00O O Neilonella, Oreciospira0d 00000000
goboobobooboobobooboBOCcObOOHOIDODODOODOODODOOO
Acila picturata0 0 O0BOO0OOO0OOOOOOOCODOOOOOBOOOOOCOOOO
0000000BOCODOOOOOOOODOOODOOO T Thyasiral Hubertsehenckiall
BOCOOODOODOHOIODDODOODOODOSaccellaDBOOODOOOOOOODODOCO
Jo0oooooco0DOO0OO0OO0O0O0000dPortlandia, Merisca, Periplomald BO O 0O
gooooOoobOOoooo0oooOopbOO0OO0HOOODOUOEODODODDODDOOODOO
0O0000D00C0O0O0Crenellad Crassatellites, ClathrusOOOEOOOOOOOO
Nemocardium, Pholadomya, Palliolum, EocylichnaD OO OO OOFOOOOOOOO
Jo00o00o00o00o0ooDO0DO0oDO0LImAO0DOFOOOOODOODODOODOOO
gooobobo0oboOoooobOooo0obO0b0oDU0oO0U0ooDU0oUobOOoDbDOoDOobDOooboOog
Jooooooooooo290)o

O000000Callianassa muratail BO OO OOOOOO0OOOOIDOOOOO0OOO
clooo0O00DoOOoHODOOOUODOOOUODODODOOOO0ODOOOOOPortunites CO
J00000D0D0DOo0OO0O00LInthiaDOODOOFODOOQOODOODODOGOOODO
00000000HOIDOO0OO0OO0O0O000000DOO Salenia, Frabellum, HyasO OO
J000OLmaDOO00O0OFOOOOOOUOOOODOOOOODODOODOOOFODOOO
goooooooboobooooboobooboOoobooobooboooo—0boooon
joooooo00oo0)—00o0oooo0ooOU00O0oOoOOobOOUOOooOoObOOoUOOoOoDO

0780



d g sh N5DW; TS, N

9r. s.sh. WTowmss \
e P

gk fss. .

VAIN T o R ER i
o NBSWS 'ros dgv.s: ity sh.
N bow:b5Y, icr sh m.ss. ruh-

h. 4. %6 mix;

LT 2% A qv sh flinty -

$3 pl-oud(c)hp(t) N.p8) Vsp (2 N:sw q0.,
“

KO Hevis (2) Ylaud @ Pwe) & (g) ------- T 6TN.
2 & (3) aiaan o) (9; v Nasw, 50
oo (D) Lima () 4 () o (B) « (31 o . ent

i \
: : P Y
: kK !
. ool : ’
: z2z; \ .
, | I x !
B o
zz=z Lz £5: # % S
) 18 ’ . 288 % s83) -
ICowed (2) Pevip(3) SacstIPW(3) NpRP---x & N, - ZES P z3 — x g
- = Fxvd : 'g x :‘
it x rZZ2Z : HE AT H
g ; : L & : ‘< @ 493
AR . Wos s Deas! !
zz=z ; = . S P77y LYY
=83 : E\singo W NI J 3
. $x3 : E\BIZSL: Y YR wl/ fn
...Nq;w,uN.‘ G'.<,.. : = N zs Tz ,
F<"NTESTONC gEs ; N fess g TS Ay
STON mmm : z P PR A y
—-NSOW 22N, = P EEEZ URRNGER -z FEroEE F= I &
" & o P <l LLOVIUxTe A AT A 2 Wy
1 E, Lol w : N A p
2 = L A At MR R R R S )
3 - H . = L 1 & /i
NN N, PR R =T ASX»A, —~——m sl o~
4 = 2 ¥ Ty £TE S ICIUIC AR f
(e -1 - : = e el —~: S
o) S TS sk izl T ryEl | o dn
. =S8 < Fe PR co g:‘¢§—;;:;\;.§§_: 4 A\
5 Y s : v oS sz 2 S ox o i ¥ x
= IR H M H I M = <
P = SR : ; H ':: R S B 235521 S N u" 4
g = pA N : : : ; : T ; ”
= ~ 22 o 2y Ny : - I FIE 1 i LY 5E n “x
OIS IR, I - ® g : PR LOSE % - S > | 1 5 I |
sIiTE st 28 =38 5 SPEFE X =7 s 3 £ liniggas [mo ; 3
T x>y g <. 'y N e : h -~ .. 2. K®ZET g .
PORSSS74 &3 2% Razgcg £ i % S iZ:583%3 1Y biz| N\ ;
S9T<BEV . A T2 < RR e 8 [ ST Tl T T omT <. . .
; S3eJeY L& ST Y FARea~ e oOEE o O 4 fﬁl‘
N p ik INCD  periiT CX o o SSR3ITTEISESLWE fro PSS sesTEX N 3B
bl O T X Sy Y5 L= e S ERE It ) : v g
ZEZZ - oSN FTS X iy P P RSy (¥R °F i 22=gkIta N,
L e =F EoTme & oS T ] O3 23 s PogookeEce BT % i
T INESETEESEE SSsas P 2E¥EiZEISiSiz (E R S+ 2 X
: = = .

T Wk

" V.ex.(15) V.o (28) V. Sp.(4b) 1 plin).
g0 50 e 100 200 --NSOW: 643, L.bl.9r S.Sh, or r Silty sh., 1k 1 {A(.h(ﬂ) Peyip(5) O.w(21) ‘rfmtp @
= ~ N 125, (. gr. hmd Sh. ~“Mawt fossil. ) Thyasiva2) Mp(1) Nept).
creeon LB gr .85, - shickenside § = fAb-. [
NSSW.725, 1 gr. f. 55 ~ Wk vieh. distub.] Z24* e fam Wby 5l"°(")‘“‘|"*e) "
e ~~ - Vs P cale auco.Lilte.
Niawags, A SR el fossil i Lo [ s N2 g ’ e
i .88, K { 3 R . N.p. (4). 3cale (3 \
Tovane Khwa. R N.p. (4). 3cale(3), crushed sh|
' Py. base glquwn.\‘e L S
stuvbed, Y.
. 145, LD:I :\n:fleﬂ@) ﬁ:g: I:BP\J“ L&b: 9:N ~d. 5‘: :’:)
~ Shal au! -
" (V. Sp GO N p. BT AGHAGED, $rag vic
S ~EN35841' Ma. ] nodedd f 8 3'”
. ST ! * seske w1y wf)nfj’,:""" odeda.sp.ct) fray:La) (NTEW; ZTW) +‘.au|\t N V.sp YN &)+ (52)
A 355 /?‘,/ A 2.50™ Tovano kawnc. NSBW,; BoN<" c e (9)  (53) (D C'
" it I.k Pr.\base glauco. NTW; 2N~ gt,) : 5;4; LY Pe
™ . d 20 Mp( |:,n‘y(l
29 E) » (30) S cf)(4)
. x - Vspp.43) - ~-Sac.m ( Pevip. B Sulbe ) $rag0m), B0 S o
&) \, “,\\/ N40'N,45W N (32)N P(“)Y P lZDAtlk(:lg?nc ;"“)P"t\”‘%} \\x (N4OW,40E) -4 - g [ 5““3(5’)
AE Onodeal,. spi1e) Aleue (1p) '
L T “Vse > N6 - Siphonodenta L. (2 e AGh. },‘:-) ’ v ()\\f | / Y SP(,)NN‘;)(?)W(')_ * "‘“3('))
o ! i . L oo Vspli). fossi rave‘ NEQW BN B (RN
B e L e \ e
------ . () + ()Y laud £ T -+ none ross&
002 . (N4W '73") - (IG)) “ ((IB; PQhP (3 q«u? (I) f 3) verT® - '}“‘3 3 ! A C
s8bmfoyed SPUOND (DAl 2) ';wmfmd(‘) Spe " LT e, " NgsW;s2N. 2.
. " " Ct
AT g 2oy P Pevip, Tt () / WA X SPONPD 0w cm )
g NAOW oW, 5';' J %AL‘IA(’%TJ‘Y{‘SW%?))OWM)tnlt.aca) V. sp(8)N. pmrw«)Ylm(s)\’;‘”m"e""‘ﬁ) s vieh, ey SP“)VEX(IOWEH&FPW Sﬁ:w
BTy I o (1) Siphonod.(t) ) 2.
. 4 . (8) - (D) 2N o Y ospl (38) E)S 12,
o D T B e e @ Ewsn) . A ~— U sp ONp O Pw(Blsacn(d)
! W (8) - I%)"“‘ ...... Pevip@)- NEIW, 42N, "1 (1) W o
I N NI N 6)‘(|mdll)2mlhm(5) gL NSTHIEIN, : S~ a ‘”’ . \”-O»W-“
.\‘~ N4-bw 8BW, « (3) - uz)per.‘,(;) " ((S)an T Pl Cmassivel. sp (D-eemos Pw(Z)- R Y U IO N e )] -
KN N23w‘76w . (‘3-27, - (27) ( ala(;)oms)ﬁcpr('). ¥~ L C) R fngte)fmg(e) ‘l ~\
Movenenann " K4 - . " P .
Ns3W 8N, -~ ‘ MR TRy ssnmy o A-(mass.ve).nE;NhPE:)) . ((;))Ywmh(l) Gt 0. Te—
’ ) 8) bW e (0 la@im! f - T
\( Ela T () oo Np (1) ~eeo .- debrise-
B CA“I(A(Z) 'I'P/O Pw(z)Np(‘I) Vep (11D NBEW: 38N
. - Vsplid) - e Pev.P(l)O\N @ frg (2. C 2 TN
QW) Suc.nl) PUAMCIaGON RN 5p.68) N 2wis 2N TQ)YSF(”P"V' W@ . L
) o (D) eeeees v (4D 4 “ (1R (4 « (13) NGIW:6ON. . NTOW: N, %20 - »-7 . rf:czlmrm \“
Giha (2 & (DMp® » (20) » ) “ 0)x (1) » (59 N'mw:WN:' N5'6W;60N,~---~~~ - (”Pw( 2) Y. s0b.(2) acm () Eusp. ). Fing(21) -
P D L0 0 (90 (B L GO NEMN "N6OW.ToN, » (28) - (3) Acila. (12) M.p.(2) Tn[m(‘)' Sacn@ ) T Nept ). R
scale. d) IR0 LG8 New e SNEWON.« 2D+ () (1) - de ~Fee
el apl). sa cn(i) e Acil ﬁ?,? oyt Nesw: 25"': )6 1 SEZ2
. evi ‘ ....... “ + > ;
Glha@ o (om(n’- » SN ) qu”& YZSE o gﬂ(.‘.ig“ - Sunm
RO e EEEE
Catiacofs? . {\ " SRR Je
P+ (68) - ErE T S
Fo D (woHara) s G @aclacyy () o (g NTsW; TN R w( 8)PelipOMpO T ZEERD 3ol
une(a - P . v s xres E~_ -
. o ON(l)bluS(\)‘ n(z) ‘. R A N55w 46N~ V.sp(3)- PWG) Tp(l)OW(Z) Callia (O DA - R = z
Calia()--- - A (3 - (5 ND(’Y) « 701, ‘)\ aﬁnm(!ls) e Q@ y ‘Egxm: 0 D
XD e 5 ) (1) Rahio0) - (e » "0 (3 A v V5O s (REEE 3!
QW(')"_f‘f‘“)‘ -hN;---n---Pan.o(l)a i8) -+ e (3) éll) " (4; Ac.la(l)Sac n(l) . @ s 5 = e ]
Gl T @~ G« . B o ) : 2T E
C‘l::'ﬂ(")qﬂﬂﬂ‘)o“"i“ meemeaaaas : s Gz \~‘«. /' - - | ->\‘:; 355 b sl
(a9 Tpl ) ~eeeee 1 m(1) .. T . B3 - o
o Tp® Ow )m,,m_‘ ,,,,,P, g;g, . Calliatt) Livth @) Meris wmm(e)su.nmN.p<=>v4sp<z>m,o‘w;;oN-" : 2=e; 2= IE LT
Scal@t) §.2o)-~vm ey m(.)» . (- ~ OW(D Pevipd) (DSALmA) --===-wn () 4 4)--,’»» A - R T L = i T S-S
“o Swle ) C,!.cK(,) n (1w ) 4 (6) “ {4)y PR 5 IREEIIEEY wig L EE:
s Blect. (o 2oe oo (5) 4 (1) =ememmeetr 22) ,Nssw,45N P E ammnmnis N A P
Gast g AcilatD) & @3- AN 6OW-A3 N--- G ———E% 2 N
L..ﬂ1(v) Pev-p(l) “ ((z; rw&))r, (s) (z)mssw.sm PZ L e e e Z ‘% 5 SR - ;‘ :
@ : pets s g P2 S I
PR S R O F ismaees o F3 - e
TP 4T O o # BTN LT R e oY o f ZEa
R < lac@) - m(l)PeV‘F(‘)-« @ v Unfh(ﬂ':n!ha W @ RO, L gl;)‘f‘f’--) Zwl N / DITE e el TP o=cdl; '8 3 3 2“*? *
o) e ee t T (3) memmene (9~ (8) " R A ST e v ;—_-S-’\ \\
Siphorad -~ Sacn() - - Yhum‘: o 2;) D ~ h}w o Sac. Mg;"?lffgvy(‘gjfvg;'))"fva‘mg'{gN _____ T §3:363 :aﬁa:se%. TEIZ R i 2T O%
saan(A)O wm Ac.)mm ’ (z>rev.p(|)pw(v) " ) R h....au)\v“u.cu)awu)c,l_imj‘ e - Vi PO ?“.5‘."’5;‘;“'2 22 _w§ 132 ~
4.y oen W) e (2 . EF TR 2100w CSIT 33T L7
Liwth.f. (8 ( ---~-<A‘.|a(2)~- Pev.y“) Pate K ON(‘)Q“.‘.P. _(.‘)A.,".c.'_'g)p fex 5(4,'3,!]?.“7((33\',’(’(:, - RS 2 * S:E;.f Yl o8 ,:?,; oI 4 (’; §=
P B il BB _ Lintni) Vhowd ATt () 0 a1 on-»/.(. - RN U0 SISt & i s
. o) BuSEOTRO N () 4 )« ), - (NFES bsw>, F JBI D IR —rt B
o ) Gatliad) Y.lud@) £NQ)_0 (8) w (L)Vsp(i) NOSE;TON -, _Eiilan i3 ’;f-; S =
NeLivm R LB
E v fegi iy oIS S92
T <im 0) Gost(HY, {raa @ e iR 05 Bis cRiZ
L Lot (9) Revip® Mevis@ Vodaud®Mp0) - N wr i g 2ig 82 =
T @Ae) v 3 (D (n NS6W SN - Bizs.? Séo w2 ia £ :
{16.::((1)0" (4)(~;~)~~~~-’~‘-/-~-;~"-..(2 ng(i)-un 235357 3% Fg wlag R ol
L 2) Dlwusn. L 3i2€2C =2x o €T (R v IR =z
- f(ﬂl:;;:‘l‘ip((‘!)) Q. w(l):‘-Y-o.?“»d(-?.?w‘(z)NP(?)VSPG)NT‘W'B!N e Lmﬂ\(l) Cvassa (i) s / A~ (')V"F U?“‘ TRegeew\ o aeemTTTTTTTTITISNmmmes ?_ ?-tg‘;\;‘:_ :,vg = s 3 ,’.“'_; '_;-Z\ _}_} ;
Lnthit G- sacam(l) Menis (D) ipo " @ (:)Nsow AN --Basa 3_F ¢ Ty e 5
- Pevip 5 Gl O SRwe) o (3. CONT N, ~Vapt em 1\4-)Fw(2) evip) Lith (0 ='s 2 s zm % Iz
Linth &) Eusr(!) At LR L EES N /X L 3 SRERTEN WN * P P IEuspQ) cavd. (3)} <n§ e = < 3% tg
0 (3) Al Q) Sac () - neemeenen (3) “ (|)Ns4w 30N, v/ *—L Y g (3R eE A
| 5P (ON-P (8) s-odi-oe Busp. 1) Linth (4) e & S E o A
. uzwf\dt Actiantw) Lntha(\)Spme(U 8% s TZi e e
. Cn(8) i (2) Paw(® Mieris (2) O W) Livth (3). E :,:::ﬁ S L -
. WAT
£2¢ X

Wk

~NSP(B) Np (&) Per: 5 0.0 a2) a8

03

Yoyt = oy TREER (JLRER)



Oe6eL O

Neilonella peronaica ( YOKOYAMA)

Saccella nagaoi { TAKEDA)

Yoldia sobrina { TAKEDA)

Portlandia watasei (KANEHARA)

Acila piciuraia  (YOKOYAMA)

Venericardia spp.

< Merisca onishii INOUE &MIZUNO

Macoma poronaiensis INOUE &M1iZUNO

Orectospira wadana { YOKOYAMA}

Callignassa  muratai  { NAGAO)

Linthiu sp,

ALGAE

P

N

s,

!
{

/4K

030 0DO000O0000D0O0O000D0O0O000D0O0O0OO00DO0DOOO0O0O0DOOO0O0




goobobobobooobooboboboboobooobobobobDoooboooboo
000040 000000000F0000O0O0OOOOOOOOOOOOOOOOOO
0o0o0oooooooo)d
goooooooboboboooooobUobUobDobooooobOobUobDoboOoo
Jjoo0d0o0oOo0o0ooO0oU0OooO0U0bDoOUDooUOUoooUooDoOoO12o)d
ADJ0O0O0ODODO0O000OC0OOO0O0O0O0O0OO1100130mO Neilonella poronaica, Yoldia
sobrina, Portlandia watasei, Venericardia spp., Macoma poronaiensis0 0000000
gooOooooOdyoldiadOOOOOOO
pO0OOoOocOoUboooooooboooobooooboboboooooooboDboo
0 O Neilonella poronaica, Yoldia cfr. laudabilis, Portlandia watasei, Acila picturata,
Venericardia spp., Thyasira bisecta, Macoma poronaiensis, Periploma besshoense,
Siphonodentalium spp., Orectospira wadana, Turritella poronaiensis. Ancistrolepis
modestidesd 0 0 0 0 00O O Venericardia, Neieonella, AcilaD 00 O0000000O
algae0 000000 DOO150mO0OOD0OO0OOD0OOOAcilaD00O0O0OOO0OOOOOO
joboo0oobOOobO0o0obDOoOoOo0bOOoOobOOobO0oOobDOooOUoOobDoooBODOOO
goo0ob0obO0oDO0ooOBOUOODUODOODODODODODODO
coO00oooooooooooBOOOOOOOOOOOOOODODDODDODO Neilonella
poronaica, Saccella nagaoi, Yoldia sobrina, Portlandia watasei, Acila picturala, Palliolum
poronaiensis, Venericardia spp, Thyasira bisecta, Merisca onishii, Periploma besshonse,
Dentalium nunomae, Sphonodentalium spp., Orectospira wadana, Turritella poronaien-
sis, Ancistiolepis modestoides, Eocylichna multistriatal 0 0 0 0 0 O O O O Neionella,
Venericardia, Acilal 0000000000000 0OO0OOOOOOOOOOOOOOO
gopoOoooboo24a0mOdcCy0O100m, CoOl2o0mOOCOOODOOCOOODOOOO
0000000000000 000algae0 000000 OBOOOOOOOalgaed 00O
000290 300)0
DOOODO0OCOUO0OOODODOUODOOODODOODOOOOOOOOOPorllandia0 0000
0000000000000 O0O00O0Neilonella poronaica, Saccella nagaoi, S. sp.,
Portlandia watasei, Acila picturata, Palliolum poronaiensis, Venericardia spp., Merisca
onishii, Periploma besshoense, Sphonodentalium spp., Orectospira sp. 0000000
Ooo0o0oboOoDoOoi0omo

0 800



F12R 7/ 0 IRERNRLAEE &

a %

A % % B

oo

1 Solemya{ Acharar)tokunagai YOKOYAMA

2 Neitonella poronsica YOKOYAMA

3 Saccella hokkaidoensis OYAMA & MIZUNO
4 S. mogoor  (TAKEDA)

5 S 5

6 MNuculoma sp.

7 Yoldia( Yoldia) clr. loudsbilis YOKOYAMA

LR 0 (Y.)  saitei  UOZUMI

9 Y. (Tepidoleds) sobrina TAKEDA

10 Y. 8p.

11 Portlandia( Portiendella) watasei (KANEHARA)
12 P. watasei (KANEHARA)var. Uozum

13 P. (Portlandells) ovata (TAKEDA)
14 Nucsla hokkaidoensis MIZUNO & INOUL
15 Acila( Truncacila)picturata ( YOKOYAMA)

Crassatellites teshimai INOUE & MIZUNO

26 Venericardia{Cyclocardia)elliptica TAKEDA
27 V. ( » ) akagii KANEHARA
2% V. (# ) lokudsi TAKEDA

2 V. () ezoensis  TAKEDA

N V. (#) satispares MIZUNO & INOUE
31 Anodontis poronaiensis (YOKOYAMA)
32 Thgasiva(Conchocelelbisects omarui QYAMAS ML

16 A. (Acila) elongata NAGAO & HUZIOKA

17 A (A) 8p. —eee.

18. Isog ¥ ayamai YOKOYAMA .

19 Paillolem ikushyunbetsuenais UTASHIRO

20 P poronaiensis UTASHIRO — - — [ U,
21 P manano sawaensis TESHIMA(MS.) —

22 Ctenamusium kusiroense (TAKEDA)

23 Lima(Acesta)j-suenkii  TAKEDA P —

24 Lima  poronaiensis HONDA(MS.)

33 Nemocardium gokoyamai TAKEDA
34 Crenelle nagohamai MIZUNO(MS.)
35 Hubertschenckia ezoensis (YOKOYAMA)
36 Merisca onishii  INOUE & MIZUNO
37 Macoma poronsiensis INOUE & MIZUNO
38 Lucina  sp.

39 Pholadomga poronsiensis TESHIMA(MS.)
40 Thracia  sp.

41 Periploma besshoense (YOKOYAMA)
42 P ezoense MIZUNO & NOUE
43 Cuspidoria sp. nov.

44 Dentalivm nunomae  TAKEDA

45 Siphonodentalium sp. Tmov. a

46 S. sp. nov.

47 "Minolia”  fumiculata (YOKOYAMA)
48 Orectospira wodana (YOKOYAMA)
49 0. shimokawarai URATA

50 Turritelle pcromaiensis  TAKEDA
51 T. sp.

52 Clathrus cfr. submaculosus (NAGAO)

53 Ampuiling = asogoiensis ~ MAKIYAMA
54 Euspira sp. nov.

55 Crepidsla  sp.

56 Colus aff. fujimoioi HIRAYAMA
57 Ancistrolepis modestoideus {TAKEDA)
58 A. sp. |

58 Trominina japonica (TAKEDA)
60 Neptunea sp. mov.

61 Buccimem sp. nov.
Molopophorus cfr. kusiroensis TAKEDA
Tudicwla  japonica TAKEDA
64 Fulgoraria( Psephaea)antiquior TAKEDA
6 Eocylichns wultisirigia  (TAKEDA)
Olivells  sp. nov,
7 Alwria gokoyama:
Callionassa  wuratai
Portunites  hezagonalis
Hyas sp.
71 Linthia sp.
72 Salenic  sp.
73 Plaiycyaihus
74 Frabellum
75 Ophivroidea
76 Graphslaria

NAGAO
NAGAO
NAGAO

nov.
p.
ap

sp.

77 BRACHIOPODS

78 (Algae)
79 Pleclofrondicularia spp.
8Q_Cormuspiroides oimomikadoi HANZAWA & ASANO

($h HRE)




0310 0000000000 DOcCOO0
000000000000 0000
oooooooooo
ED0O0O0OODO1IoomOOOOO180mOOO000O00OOOODODODODO Neilonella
poronaica, Saccella nagaoi, S. sp., Yoldia cfr. laudabilis, Portlandia watasei, Acila
picturata, A.sp., Crassatellites teshimai, Venericardia spp, Crenella nagahamai, Merisca
onishii, Periploma besshoense, Dentalium nunomae, Sphonodentalium spp., Orectospira
sp., Fulgoraria antiguior, Eocylichna multistriatall 0 0 0 0O 0O O O O Merisca, Periploma
000000o0o0ooooOoOo0o0oooooooOoOPortlandial OO0 O0O0O0OO0OOOO
DOOOOO0OO0O0ODODOO Crassatellites D000 O000OO0OO Crenella, Clathrus
O0OPlatycyathusO OO OO0 O00O00O0OO0OOQOCOOO0O0O0OOOODOOOOOOOOOO
goooboboooboooboo
FOOOOOOOO0ODOOUODOOOODOOO0OOO00ODOO0O0DOOODOLIMmOOOOOODO
000000 Solemya tokunagai, Neilonella poronaica, Saccella nagaoi, Nucula sp., Yoldia
cfr. laudabilis, Portlandia watasei, Acila picturata, A. sp., Palliolum poronaienss, P. num-
anosawaensis, Crassatellites teshimai, Nemocardium yokoyamai, Crenella nagahamai,
Merisca onishii, Macoma poronaiensis, Periploma besshoense, Cuspidaria sp., Dentalium
nunomae, Siphonodenlalium spp., Orectospira wadana, Turritella poronaiensis, Ancis-
trolepis modestoides, Tudicula sp., Fulgoraria antiquior, Eocylichna multistriata, Call-

ianassa muratai, Linthia sp., Platycyathus sp., Flabellum sp., 00000 OO O Nemoca-

0810



rdium, Frabellum, LinthiaO O 0O Terefraturina0 D 000000000000 0OOOO
OO0OOHyas, Salenia0 0000 00000OCO00O0OO0OOOOOOOOODOOOOOOO
gbobooooobooboobobooooooboboboooboboboboboboobo
000000000000 O00DooOOgOezo0d23omdns20)d

0320 OO0OO0ODO0OO0OOOOODOOFROO
gooooooooboooooboooo
gpoooooooboooooooao

cgOOoOoUOoOobOOoOoOO0obOOoOobOOobDO0oOobDObDUOOoHOWOOobOODOODbObDOOo
godoooooooooomd0OODOOOO0ODODDODOOOODODDODOOODDDOO
0 0O O Neilonella poronaica, Saccella sp., Yoldia cfr. laudabilis, Portlandia watasei,
Acila picturata, Palliolum poronaiensis, Crassatelliles teshimai, Venericardia spp.,
Nemocardium yokayamai, Merisca onishii, Pholadomya poronaiensis, Periploma bessh-
oense, Sphonodentalium sp., Oreclospira sp., Turritella sp., Natica? sp., Ancistrolepis
modestoidesl] 0 0 OO0 ODOFO OO OODO O Venericardia, Neilonella, Orestospirall O
00000000000 Merisca, Beriploma, Orectospirad 0000000000000
O0Lma0 0000000000000 O0O0DOEOFOOOOOO Nemocardium, Crass-
atellites, Pholadomya, Clathurus, Platycyathus, FrabellumO O LinthiaOOOOO OO
OO00O0ONemocardiumd 000 O00O0OCO0OOOOOOOOOOOOOODOOOOOO
gobooboboboboboobobooboobooooobo

HOOOIODoooooooooooooobooobooobooobobooboooobo

0 820



- kL

7k AL PN R LR EE A R

7 ¥

A

ft B %

ool

rosi

Solemya{ Acharas) tokunagai YOKOYAMA
Neilonells  poronaica YOKOYAMA
Saccells hokkaidoensis OYAMA & MIZUNO
S nageoi (TAKEDA)

S. sp.

Nuculone  sp.

Yoldia( Yoidia)cfr. laudabilis YOKOYAMA
Y. (Y.)  saitoi vozuMi

Y. (Tepidoleds) sobrina  TAKEDA

Y. sp.

Portlandia( Portlandella) watasei (KANEHARA)
P. watasei (KANEHARA)var. Uozumt

W N G WA

P. (Portlondells) ovata (TAKEDA)
Nucula hokkaidoensis MIZUNO & INOUE
Acila( Truncacils)picturata (YOKOYAMA)

A. (Acila) elongata NAGAO & HUZIOKA

A. (A)  sp.

Isognomon{ Isognomon) murayamai YOKOYAMA
Polliolum ikushyunbetsuensis UTASHIRO

P. poronaiensis UTASHIRO

P. numanosawaensis TESHIMA(MS.)
Ctensmusium kusiroense (TAKEDA)
Lima( Aceata)j—suzukii TAKEDA

Lima  poronaiensis HONDA (MS.)
Crassatellites teshimai INOUE & MIZUNO
Venericardia(Cyclocardia)elliptica TAKEDA
V. (») akogii KANEHARA

V. (7)) tokudai TAKEDA

V. {7 ) ezoensis  TAKEDA

V. ( » ) asatisparoa MIZUNO & INOUE
31 Anodontia poronsiensis (YOKOYAMA)

32 Thyasira{Conchoceledbisecta omarui OYAMA & MIZINO

33\ Nemocardium yokoyomsi TAKEDA —
34 Crenells nagchamai MIZUNO (MS.} —
35 Hubertschenckia ezoensis (YOKOYAMA) —
36 Merisca  onishii INOUE & Mizvno | e TTITTTTTT
37 Macoma *poronaiensis INOUE & MIZUNO .- e———————————— | mrmeeee-s —
38 Lucina  sp. - - -~
39 Pholadomya poronsiensis TESHIMA (MS.)
40 Thracia sp.
41 Periploma besshoense  (YOKOYAMA) ——
42 P. ezoense  MIZUNO & INOUE
43 Cuspidsric sp. nov,
44 Dentalium  nunomae TAKEDA
45 Siphonodentalium sp. nov. @ bk i
S. sp. nov. B —
47 “Minolia” funiculata {YOKOYAMA)
48 Orectospira  wadona (YOKOYAMA) - - A
49 0. shimokawarai URATA
50 Turritells poronsiensis TAKEDA e ———
51 T sp.
52 Clathrus cf. submaculosus (NAGAO)
53 Ampullina asagaiensis MAKIYAMA B [P
54 Euspira  sp. mov. -
55 Crepidule  sp.
56 Colus aff. fujimotoi HIRAYAMA - -
57 Ancistrolepis modestoides (TAKEDA)  } . 0 mmeeess -
58 A. sp.
59 Tromining japonica (TAKEDA)
60 Neplunea sSp. nov.
61 Buccinum sp. rov,
62 Molopophorus cfr. kusiroensis TAKEDA
63 Tudicule japonica TAKEDA
64 Fulgoraria( Psephaea)antiquior TAKEDA
65 Eocylichna multistriata (TAKEDA)
66 Olivella sp. nov.
67 Aturie  gokoyemai NAGAO
68 Callianassa muraiai NAGAO
69 Portunites hexogonalis NAGAO
70 Hyas sp.
71 Linthia  sp. —
72 Salenia sp. nov. = g
73 Platycyathus  sp.
74 Frabellum sp.
75 Ophiuroidea  sp.
7 Graphularia sp.
77 Brachiopoda
78 (Algae)
79 Plectofrondicularia spp. .. __
80 Cornuspiroides oinomikodoi HANZAWA & ASANG
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0 00 0O Poronaia poronaiensist O O O O Ammomarginulinall ?0 sp ., BathysiphonO O
000000000000 ElIphidium cf. sorachiense, Nonion cf. scaphum, Dentalina
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egoensis 0 0000 OO 0O OAngulogerina, Bolivina cf. alazanensis, Cassidulina cf.
margureted OO0 O O0OODO

00000000000 0OU0O0OODoOOoB. schwageriD DO OOOOOOOO
000000 HaploPhragmoides O O Cyclamina cf. pacifica, Ammomarginulinal O O
JO0000000000000ODentalina cf. pauperata, Nonion scaphum, Bolivina alazan-
ensis, Epistominella cf. sandiegoensisCl O O O O O Gyroidina yokoyamail Plectofron-
dicularia spp.0 0000000

00000000000000D00000B. schwageriD D00 OO0O0O0OO0O0DOOOO
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OO0O0000OInvolutina sp.0000000Goesella(?) sp.00000000OOOOO
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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN
Scale 1:50,000

YUBARI
(Sapporod 23)

By
Yasuo SAsA, Keisaku TANAKA and Mitsuo HATA

—— Abstract

This geological sheet map“ Yuabari” covers the area between 1410
45" and 142000" East longitude and 42000" and 42010" North latitude,
located almost in the center of Hokkaido, the northernmost island of
Japan. It is in the heart of the Ishikari coalfield, the most productive
coalfield in Japan, and is occupied by the young sedimentary rocks ranging
from upper Cretaceous, older and younger Tertiary through Quaternary,
with a very few small dykes of andesite and basalt. The stratigra-
phical sequence of the area is shown briefly in the following table.

Topography

The area is divided topographically into three zones, namely from
east to west, 1) the Yuabari Mountainland, 2) the Kakuta Hills and
Basin and 3) the Umaoi Hills (Fig-1). The first zone is a maturely
dissected flat-topped mountainland of 50000 600 meters in height and it
reminds us the upheaved peneplain. It is occupied mostly by the
upper Cretaceous and older Tertiary rocks which show folding, broad
or intense, and are cut by numerous faults, big and small. The second
zone is a maturely eroded low hilly land of 3000 400 meters in height
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on the east and a depressed lowland which runs from north to south
on the west. The exposed rocks in this zone are mostly of younger
Tertiary in the former section and of Quaternary in the latter section.
The third zone is a very low hilly land with 273 meters in its highest,
ranging from north to south. Rocks in this zone are also of younger
Tertiary and is intruded by an andesite dyke in its folded core.

Rivers which run in this area are Horomui-gawa on the north and
Yabari-gawa on the south and their tributaries, in which most of them
show consequent stream and a few of them are subsequent. These
two rivers spread wide alluvial plains on their sides and cut the

Umaoi Hills antecedently until they flow into the lIshikari Plain.
Geologic Structure

From the standpoint of geologic structure, this area is made up
of three parts, namely, from east to west, 1) the Ydabari folded zone,
2) the Kakuta synclinal zone and 3) the Umaoi anticlinal zone, almost
showing concordancy with the zonation by topography (Fig.55).

The Yabari zone is divided into four sections, namely from the
north, the Horomui basin, Manji dome, Hatonosu dome and the Futa-
mata folded zone. The first one is a basin mainly occcupied by the
Poronai formation with gentle undulation running from west to east
and is flanked and underlain by the coal bearing Ishikari group. A large
thrust fault cuts its east margin and the strata east of this Manji
fault is fairly folded. The second one is a brachydome which is cored
by the Cretaceous deposits with a nose on its northwest corner. It is
surrounded by the Ishikari group on its north and east flanks with
gentle dip while it is cut by a huge fault named the Yabari fault on
its west and south end where high dip or overturned beds are observed
(Figs.56 and 67). It has a nose structure which stretch
toward the southeast corner of the dome and a disturbed zone with
numerous thrust or overthrust faults are seen on its eastern extension.
The third one is also an east-west axis brachydome with a core of
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Cretaceous beds and is flanked by the Ishikari group, in which it is
gentle on its north and east limbs and steep or overturned on its west
and south limbs(Figs.56 and 57). The fourth one is mostly covered
by the Poronai formation with many foldings and faultings running
nearly from northwest to southeast. On its southeast portion, behind
a thrust named Wakanabe fault, an anticlinal structure of Heiwa dome
is observed with a core of the Ishikari group (Fig.63).

The Moseushi synclinal zone consists of two belts. The eastern
half of it is mainly occupied by wide exposures of the steeply dipped
Kawabata formation. The western half of this part is represented
by a narrow belts of the Ilwamizawa and Oiwake formations on both
limbs of a broad syncline with meridional trend while the Pleistocene
and the Holocene deposits develop extensively in its bottom.

The Umaoi anticlinal zone is mainly built of the Kawabata forma-
tion as its core of the structure and bounded by formations of
Iwamizawa and Oiwake. These beds dip steeply toward both limbs and
are cut by longitudinal faults and also by oblique faults that separated
and shifted this anticline into three portions. An andesite dyke is
found in the core of the anticline on the southwest corner.

As a whole, in the time of Cretaceous and Paleogene Tertiary, the
deposition of formations developed in this area took place almost under
epeirogenic movement with intermittent slight disturbance. The
Cretaceous beds of this area were laid down in the western marginal
area of the Yezo geosyncline which run from north Sakhalin to central
Hokkaido.

Paleogene sediments had filled the shallowed Ishikari basin, a de-
scendant of the Yezo geosyncline and it is followed by the marine
invasion of the Poronai Sea.

However, in the Neogene time, sedimentation which is mostly
marine in origin was subjected to the influence of orogenic movement
caused by the upheaval of the Hidaka zone, the backbone of Hokkaido.
It was most active in the Kawabata time, middle Miocene, and funda-
mental structural features were finished at the close of Tertiary age.
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Depositional areas, at least in this area, migrated to westward
from east in each depositional epock after occasional movements, and
consequently, geologic structures are rather complicated on the east
of the area because of repeated disturbance of the eastern upheaved
zone.

Stratigraphy

Cretaceous Deposits

The Cretaceous deposits, overlain by the Ishikari group with a
slight clinounconformity, crop out as the cores of the domes of Manji
and Hatonosu. They are totally marine in origin and composed of an
alternation of sandstone and mudstone. They are divided into the
Middle Yezo group and the overlying Upper Yezo group lithologically
and also by fossil content. No exposures of the Lower Yezo and
Hakobuchi groups are found in this area, in which the former is the
lowest division of the Cretaceous deposits in Hokkaido,lying beneath
the Middle Yezo group and the latter is the uppermost division of them,
eroded away by erosion with the upper half of the Upper Yezo Group
represented by the unconformity at the bottom of the overlying
Ishiskari Group. The Cretaceous beds are represented by a near-shore
facies within the Cretaceous basin (Yezo geosyncline) in the meridional
zone of Hokkaido, and are very similar to those of the southernmost
part of the Ikushumbetsu anticline in the northern neighbouring lwami-
zawa district in thickness of the strata and also in rock-facies. They
are deeply eroded away in the west than in the east, and moreover
so in the southern Hatonosu dome than in the northern Manji dome
before the deposition of the Ishikari group (Table 2).

The Middle Yezo group, its lower limit being not observed, with
a thickness of a little more than 500m, is divided into the main part
and the uppermost part called the Mikasa formation.

The main part of the group, about 300m thick, consists of mudstone,
commonly shaly, with occasional intercalation of sandstone, accompa-
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nied with frequent sandstone layers in its middle part. The sediments
are occasionally stratified and laminated, and are poor in calcareous
concretions and fossils such as ammonites and inocerami. It is to be
correlated to the Upper Miyakoan stage (Albian) because of the occur-
rence of Mortoniceras (Cantabrigites) imaii and M. (Deiradoceras) sp.
(Table 3).

The Mikasa formation is a neritic and partly littoral sediments of
nearly 200m in thickness, consisting of greenish grey to bluish grey
sandstone, occasional conglomarate, and subordinately of sandy siltstone.
Sandstones are generally massive and poor in calcareous concretions,
some of which are huge, differing from the case of the underlying and
overlying strata. Molluscan fossils, particularly bivalves such as many
varieties of trigonians, Aphrodina (Larma), and Glycimeris are abun-
dantly found throughout the formation. The rock-facies changes,
though not remarkable, in a definite direction: the sediments become
slightly thicker and coarser grained from east to west, a coal seam is
found only in the western part, and moreover Ostrea is abundantly
contained in such a part, Furthermore, it is noteworty that this
formation is fairly thin in spite of its considerably long stratigraphic
range as in that of the southernmost part of the lkushumbetsu anticline.
Discriminated in this formation are the zones respectively of Inoceramus
aff. crippsi, |. concentricus nipponicus-l. yabei, |. hobetsensis, and |I.
teshioensis in ascending order. Accordingly, the Mikasa formation
ranges from the Uppermost Miyakoan (Cenomanian) to the Upper
Gyliakian stage (Turonian) (Figs.50 9 and Table 4).

The Upper Yezo group, its upper section being not observed, is
about 80m in thickness and composed mainly of rather massive, fine
sandy siltstone. A bed of tuffaceous sandstone, nearly 5 m thick, is
intercalated in the upper part, being well traced as a key bed within
the sequence of monotonous rocks; green sand grains are much
disseminated in some horizons, particularly in the lower part.

Calcareous concretions are sporadically scattered throughout the
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group and so are fossils such as ammonites and inocerami. Characte-
ristic fossils from the group are Inoceramus teshioensis, Baculites yo-
koyamai, and Inoceramus amakusensis and they occur in their respective
horizons from lower to upper. The group is to be correlated
stages from the Upper Gyliakian (Turonian) to the Upper Urakawan
(Santonian) (Figs.10 and 11, Table 5).

Older Tertiary (Paleogene) Deposits

The older Tertiary sediments are separated from the underlying
Cretaceous formations by a slight clinounconformity and are divided
into the two major groups, namely the Ishikari group and the Poronai
group (Figs-12,13 and 17).

The Ishikari group

The Ishikari group of Eo-Oligocene age has been divided into five
formations and ranges in total thickness from 300 to 600 meters. It
consists mostly of fresh water deposits with intercalation of partial
brackish water deposits and a remarkable marine sediments (Wakanabe
formation) in the middle. These formations overlap northwestwardly
onto the Cretaceous basement, being thinner and lacking the lower
units toward the west. Lateral changes of thickness of each formation
suggest us the migration of basin center in each stage.

The Noborikawa Formation is of fresh water origin with 0 to 80
meters in thickness. It consists of three cyclothemic deposits. In each
cyclothem, light gray coarse-grained sandstone lies at its base and it
transits into finer sediments until it merges into dark gray mudstone
or shale with coal seams or coaly shale. The basal sandstone is often
replaced by granule conglomerate and muddy member contains frequently
thin layers of ironstone. Plant remains and fresh water molluscs are
occasionally found mostly in mudstone. Coal seams which are few in
number usually not so thick but southwardly they thicken enough with
good quality to be mined (Figs.15,16 and 17 and Table 7).

The Horokabetsu Formation has an average thickness of 100
meters in type locality along the east limb of the Hatonosu dome and
is a lacustline deposits. Dark gray or black siltstones are the main



constituent of the formation in which thin ironstone layers and its
nodules and a very few thin sand layers are intercalated. It bears no
coal seams and not so rich in fossils of plant and fresh water molluscs
(Table 7).

The Yabari formation is present at almost all parts in this area
except the northwestern part and ranges in thickness from 0 to 200
meters. Originally it is a fresh water deposits and consists of nine
cyclothems which grade upwardly in the following way: light gray
or white coarse-grained sandstone with occasional fine conglomerate-
medium-grained sandstone-fine-grained sandstone-gray sandy mudstone-
dark gray siltstone or shale which intercalates coal seams. The basal
part of sandstone is very often conglomeratic and shows scour and
fill diastemic boundary at its base. This is one of the most impo-
rtant coal measures in the Ishikari group throughout the Ishikari
coalfield, containing numerous thick coal seams. Even coal seams are
poor in number and also in thickness in the northweat of the area, it
attains richness in number, thickness and in quality as well and some
of them reach the maximum thickness up to eight meters in the middle
of the area. White tuff layers and thin ironstone layers are in-
terbedded occasionally in the formation. Abundant plant remains
called“ Yauabari flora” which suggests warmer paleoclimate occur in va-
rious horizons with some fresh water molluscs (Figs.19,20,21 and
Table 7).

The Wakanabe formation is the only marine deposits in the
Ishikari group and shows very slight unconformity to the underlying
Yabari formation, ranging in thickness from 60 to 160 meters that
thins off toward northwest. It is composed of four subformations
including seven members of sandstone and mudstone. Sandstones are
more or less greenish in color with various grain sizes from coarse
to fine and contains abundant sand pipes of various shapes and sizes.
Marly concretions are also common. Mudstones are mostly silty in
size with dark gray color and massive in general and shaly in part.
Marine origin of this formation is evidenced by the occurence of
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abundant faunal remains such as molluscs, foraminifers, crustacea,
echinoids, scales and teeths of fish. Very few plant leaves and trunks
are found in poor preservation (Figs.22,23,24 and Tables 8,9).

The lkushumbetsu formation is an entirely lacustrine sediments
and consists of cyclothems in which rocks are arranged as in the same
manner described above. Charactericistic rocks in this formation are
the greenish colored hard sandstone and light greenish colored hard
flinty claystone. Each cyclothem contains coal seams in which some
of them are minable in the north western part of the area. It ranges
from 70 to 200 meters in thickness that thins toward the southeast
bacause of eroding away before depositon of the overlying Poronai
formation. It is well known in richness of plant remains called* lku-
shumbetsu or Woodwardia flora” which is characterized by the exis-
tence of Woodwardia and it reminds us the warmer climate at that
time (Figs-25,26 and Table 10).

The Poronai formation of middle Oligocene age always overlies
the Ishikari group and is separated from it by an low angle clino-
unconformity. Even a slight evidence of lateral change between this
formation and the Ishikari group as believed by some workers was not
observed (Figs.25,28). It is totally marine in sedimentary environment
and deposited in a relatively cold water of a closed calm embayment
which was sinking gently down to an intermediate depth in its early
stage of deposition and was filled up by sediments in later stage. It is
composed of a very monotonous massive thick accumulation of dark
gray colored mudstone, mostly silty in size from bottom to top, with
thickness of 600 to 1,300 meters. A very thin green glauconitic sand-
stone is seen at its base on the uneven erosion surface of the underlying
Ikushumbetsu formation. Several thin tuffite layers are usually inter-
calated in the upper part of the formation which is more or less sandy
or coarse silty with obscure bedding. Thin marly layers and marly
nodules of various size are also observed in some horizons. Presence of
exposure of this formation indicates us the existence of the coal bearing
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Ishikari group in the underground. Therefore, it is necessary to
identify horizons by dividig this almost homogenous formation into
zones for the purpose to estimate the depth of the underlying coal
measures. Thanks to the abundant occurrence of molluscan fauna
such as pelecepods and gastropods, although not so much in number of
species, subdivision into nine zones are successfully done by their
combination and abundance. This zonation is also backed up by
foraminiferal sequence. Fossils other than molluscs and foramini-
fers are cephalopods, brachiopods, crustacea, echinoids, anthozoa, scales,
bones and teeth of fishes. Remains of algae are rich in particular
horizons. Even a few in number, plant leaves are occasionally found in
this formation and they indicate relatively warmer climate of the land
at the Poronai time (Figs.27,300 32 and Tables 13 and 14).

Younger Tertiary (Neogene) Deposits

The younger Tertiary sediments develop extensively with north-
south trend in the western half of the area. They cover the Paleogene
deposits with distinct unconformity and are divided into six forma-
tions.  Stratigraphicaly, they, from the Takinoue to Kiyomappu
formation, are all conformable, excluding the Asahi formation which
contacts with faults with the other formations (Tables 15 and 16).

The Asahi formation crops out locally in the northern middle of
the area and its stratigaphic position is yet uncertain because of the
reason described above. It is the only terrestrial deposits of Neogene
formations in the area with 400 meters of thickness and consists of
grayish white sandstone, bluish gray to dark gray mudstone, intercalated
with many workable coal seams and coaly shales. Plant fossils including
pollens evidence the age of lower Miocene (Figs.330 36 and Tables
170 20).

The Takinoue formation is of marine origin underlain uncon-
formably by the Poronai formation. It is 1500 450 meters in thickness
and is divided into the two members: The sandstone member in the
lower and the mudstone member on top. The dark gray colored
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mudstone bed which is usually massive yields foraminiferal fossils such
as Spirosigmoilinella compressa, Rotalia yubariensis, etc., and is correlated
to the Takinoue formation of the type locality. The sandstone bed
consists of light greenish gray colored coarse to fine-grained sandstone
with intercalations of tuff layer and produces the molluscan fossils
called” Asahi fauna” represented by Mytilus tickanovitchi, Spisula
onnechuria and so on (Figs.370 41 and Tables 210 25).

The Kawabata formation transits concordantly from the Takinoue
formation, and is composed of a frequent rhythmic alternation of
conglomerate, sandstone and mudstone with thickness of 7500 3,700
meters. However, at the north of the Horomui river or near the
Kuriyama anticline and in the Umaoi mountainland on the west, the
muddy facies are prevalent and conglomerates are scarcely found, and
at the same time coal seams are interbedded in the Umaoi mountainland.
Conglomerate rich facies and muddy facies interfingered to each other
and mudstone exposed in the Kuriyama anticline resembles closely the
above mentioned mudstone of the Takinoue formation and even the
conclusive evidence is not yet shown, the writers regard it as a part
of this formation at present (Figs.420 45).

The lwamizawa formation is 1700 300 meters in thickness and is
mainly composed of the so-called” hard shale” which is tabularly
bedded somewhat tuffaceous hard siltstone. Andesitic agglomerate
and sandstone bed are found at the base of the formation in the
Umaoi mountainland, and it suggests us with other evidences that
this mountainland was located on the geocynclinal margin and was an
upheaval zone from the time of end of the Kawabata formation. Fossils
are scarcely found except diatoms and radioralia (Figs.46 and 47).

The Oiwake formation with thickness of 6500 900 meters is
composed mainly of massive mudstone intercalated with conglomerate
and alternation of sandstone and mudstone. It transits into the
underlying formations conformably and sometimes interfingers with
the latter in places. Conglomerate and alternation of sandstone and

0o 1o



mudstone are abundant in the middle and upper parts of the formation.
The sedimentary basin continued from the age of the lwamizawa
formation became gradually shallow as a result of sediments filling
containing coarser materials. The formation yields molluscan and
foraminiferal fossils which show horizon of the Togeshita fauna of
late or post Miocene age (Figs.480 51 and Tables 26 and 27).

The Kiyomappu formation is composed mainly of massive sand-
stone, intercalating thin tuff layers and rests conformably on the
underlying Oiwake formation with 2000 270 meters in thickness. Fossil
fauna in this formation belongs to the“ Takikawa fauna,” which indicates
Pliocene in age (Fig-52, 53, and Table 28).

Quaternary Deposits

Pleistocene deposits of this area are mainly of terrestrial origin.
Wide distribution of the Moseushi formation is seen in the Moseushi
synclinal zone on the west, and is built of unconsolidated layers of
sand and clay. The others are the river terrace deposits built of
irregular accumulation of gravel, sand and clay, and they particularly
develop along major rivers such as Horomui and Yuabari.

Holocene deposits are only laid down alongside of all rivers and
they are particularly extensive along the course of Yuabari river and
in the Ishikari Plain.

Igneous Rocks

Igneous rocks are very few in this area. Small bodies of basaltic
andesite which intruded the Poronai formation are scattered sporadically
in the eastern central part. Relatively large sized dyke of hypersthene
andesite which intruded the Kawabata formation in the southwestern

corner of the map exposed as the core of the Umaoi anticline.
Economic Geology

Several mineral resources such as coal, petroleum, building-stone
and clay, including natural gas and mineral spring, are hitherto known
in this area. Among them, coal is the most important mineral product
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not only in this area but also in Japan, producing 2.8 million tons in
1963 which is almost 600 of total production in Japan. Methane gas
which derived from the coal mine plays the next important role in the
area while the others are of minor local importance.

Coal seams are interbedded in the formations of Noborikawa,
Yuabari and Ikushumbetsu within the Paleogene Ishikari group and also
in the Neogene Asahi formation (Table 29). Coals in the former two
formations are mostly of high bituminous coal of fine quality, suitable
for coke-making while those of the latter two formations are of low
bituminous coal good for domestic use. By petrographical examination
of coal, particularly by combination of vitrite and durite, it will be
said that coal seams of the formations of Noborikawa and Ydabari show
the marginal circumstances of coal basin on the north and west while
are in the most suitable accumulative condition of plant remains on
the east and south of the area. Coal seams in these formations are all
intercaleted in the upper muddy member of a cyclothem and vary in
number and also in thickness from place to place. They sometimes
join together into one seam as seen in the basal part of the Ydubari
formation and sometimes they show separation into sevral seams or
thinning off of seams (Figs.19, 20 and 64).

One or two coal seams in the Noborikawa formation develop
mostly in the eastern flank and also inbetween of the domes of Manji and
Hatonosu (Figs.16 and 67). Seams of 1.1 meter thick is now worked
at the Shinfutamata coal mine (Fig.69). Coal seams are numerous in
the Yuabari formation and thick enough to be mined in the eastern
flank of the both domes and also in the south (Fig.-20). The 24-shaku-so
(shaku is approximately 0.3 meter and s6 means a seam in Japanese)
at the base of the formation is the most important one in the Ydabari
coal mine (Figs.21 and 64), the third big coal mine in Japan producing
99,500 tons of coal per month. Other main seam is the Heian
8-shaku-s6 which is mined as a main seam in the Heiwa coal mine,
producing 89,200 tons of coal per month. The 24-shaku-so separates
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into three seams such as 6-shaku-so,8-shaku-s6 and 10-shaku-so toward
north and also toward south and some of them are mined in the Manji
coal mine on the north (Fig.67) and in the coal mines of Shinyabari
(Figs.72 and 73) and Heiwa (Fig-66) on the south.

Many coal seams are found in the lkushumbetsu formation and
minable in thickness in the north of the area while most of them
become thinner in thickness toward south. It is quite a contrast in
depositional condition of this formation when compared with the
development of thickness of the underlying other formations in the
Ishikari group, suggesting us the migration of center of the coal basin.
Three or four seams more than 1.5 or 2 meters in this formation are
presently mined in the mines of Higashi-horonai (Fig.-67) and Miruto
(Fig.68) located along the Horomui river. The Asahi coal mine
works the coal seams of the Asahi formation. Seams are five in
number and the thickest one reaches almost to 2 meters (Figs.33,
36, 74, and 75).

Coal mine methane gas from coal seams and from the surrounding
rocks are drained in the mines of Yibari and Heiwa. 240,000m® is
the total production per day at present and it is utilized as subordinate
fuels at the Shimizusawa electoric power plant and also for domestic
and factory uses in the coal mine. Drainage of gas is done by drilling
the formation before going to mine at the face or tunnel and also by
closing tightly the abandoned working faces.
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