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Ry RENINEREOR, K#h | ogasawarai, Modiolus sp., Lingula akabiraensis,
Vollesella sp., &K% O Mk

ERH T,
MAERNMRIEILEREE 150m D )13 | Portlandia watasei ogasawarai, Lingula akabiraensis,
(4L h =0 RE, JBIKEOHK
)
ST éﬁ WEZRAEHDOE~ | Portland'a watasei ogasawarai
I 700m DR

LI IARFK > & AL~ A - 7N | Macoma sp., Lingula akabiraensis
%,morommﬁ#aﬁﬁw

FEFIC NAR i R 00 A iR Lingula sp.

Z O & D ITHE RN & P P ORI AN 34T LTV 2 DIFER ST 5,

IR EERE  RIK O~ IR DM ~HRI S 570, & X ITERALND, £
DRI EITJRBDVEE N 8- T, Corbiculasp. 2%ET %, 2BDOREH D \WVILHRE
HEEZ WA, BRI 2 OB O RIE & AT Lz,

LTEUREEE FEUSEEICRART, WEREERDEZANZ N, TDO LT
#h7~6 Corbicula tokudai % ¥@HIIZEE L, H2~5 Portlandia watasei ogasawarai (_Efh
JIEBROTERI2.2km, 730 o BGEPNIFE OB, BTISORMI) ZET 2, Eomik
L = S ORI #AI700mO/NR T Sollensp. #ERE L7Z,

EEBEERE RIREOOPRRNE NS5 T L, ROOISEET LT D M
MH7R Y, FEHsN 5 Corbiculasp. X Semisulcospirasp. CHYE & %9 5,

AFE DB & MR 24X s & B0 TH D (BE25K)
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Im. 4. 9 7= 5 JF

Z OHIEE Z OREHURN OF R JE D —>C, 88 =R AT RIS o BT LR
<, R - B B L, Z O S IXEEECTR400m, B TTIRK830m T H B,
FRENOMWE L, TOREIMEEMICREEZ - TT 5,

ZOHEITELREATETIEE L LT - A0 RENLRY, 1058 ORE -
REEEZ WA L, FIUTHEEE & Hite, BEEIX1~2emo B S v 7= B - RiboH -
HROF ¥ — MR ENbid, & FALOBLRIE L H2RIE L OMOE, H2R)E
ES O/ NE YRS D 7eh DB Corbiculasp. ZFET D, FFERMORITIBWT Mz H2
FHORE (Z2LMTE2EME, EHNRIECIIIVEE VD) O RBHRRE > 5
WA ZFET D, i T CIIIAITTEREICEITR Y, SEMR L ORI A<
KLV, RIEITEE CH L, ERRIECIESE AT L T\ 5,

WIHH AR ORD S ESENNTHT T, 2 OHBIZIK Db & IR~ EK 6
DOPE L OHEIE WA, IEEIEEY) 225720, 305UE OMRKIE & B LT
WD, WTRBBITOMG L, WHEORT, THOHE25EO LAz
DHRLIY #5726, Lanceolaria pisciformis, #5458 & 55 E & DO IR 7> & Mar-
garitiferaperdahurica (Yok.) , Lancedlariapisciformis, #5130¢)8 & 5514558 & DR OIRA >
% Corbiculatokudai, Bdlamyauryrensis, #5230%fE 0 FArORYE )5 Lanceolaria pisciformis
ZHRE LT,

BE26[1C Z oM O R & HERRAR 2 o9 (BE27IX)

M. 5 FEFE—HE=3%—

REF R, HEF L O AR FUEEED & 72 5 1RO RO JE IR IC Z DDA RN E 5
A, THEEV - WS - 2 - ) & ON ) itk o st KT
b, ENEIWNKEE DT, Try ZRICEHL WS, 2095, KXIEH
Wi, FEEEPES CE ) IHIX) o Ed LONHEETT GHEHIX) O KES 23
HEND,

FAE ORI RE 2 RS ITEY, 7O RICHARRAESEZ b o CEbR
%o
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KR, ELLUTEREICE-T, BAEZ TR TD TR (AR &, - e
TR S LR~ BB A 282 <kt 1R ORERIE) LTk shud,

IoI. 5 1 [ & )=

HEF g DL A 5, P TIE, BRARGURERE & 13 50 28 b o> it <
L, —#IAREEGTINEEY, HrdI#X Cl, EMICHECERnolon, £
OIE TS, B TITUWRIBOMRICS D LD TH D,

EE A EREDHAOBEE N D720, RN HNTE 2 FE, ) X T
X, FIUCTRER L O R E T, BT, DT 0M, T ORRFERE D

BRI LT A N & D1300E, —RICHEBE I Y BIFCTH DM, 4tk

T, FHIIW A OKRADSH D E ZAHDIENL, EhOTRAKTHS, BORE
%, i#E5~15cm, fxKk30cm, FhIZ40cmic S, BEREIE, BUA - RSARCA -
HE - Ty — b (B~RE) - BEE ~ RS B KON R E DR D, T

b, WECAENE, RICRESEEZOZEZZLEALEHHWHE ZATELRIZED D
b,

FERCHEEE, KA~ T ISk 2 B OV K A6 T, 130k BEE 72 0 S84
BoObLbOTHD, METIE, BHITAE - RABLOCRERNLRD, AT
Zw, POKE (FEmmicks) TREINL TS, RAEITIAEEL TV,
FEEEOT )=V 7 L—RAL/RER (An20~30) bk d, T/ —Y 7 L—

Z1%, EFniCmicroclineflffiz ~ T b 0nH 5, BRERIT/SAESL, BEHDR0,

CERR, X B~ RBA T, ZRERARBEICE DS TS, A RITIEE
SERE T, BOROGEHEN B D, FAUCEREE (spherulite) %< G b DR H 5

TIOOBNT, RO MBEDIENE, HEF LI I A 72T AR FUE R & R
Lizlidilbnievny, e &b F v — MELTRBCEEACBIT 2R Y, BUEOHE L
HZIZA b b o, dmET R (BEH#H) 2o b7z 3nzbon k5 IcE
bhd,

BEED~ Y v 7 AL, KRAHOWEEFET, IRAGB~FKEDOH~TRIDEND
2%,

FrHE X OEES BRI IE, AKX E R0, B - BEORLINPOCEL,
F7o, BHOHEEICZ LWARERA TN D (T9OEZH)
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JESE EFOfii> T g & AR, FEEICIEDN L2, (AKX T
350mLA k-, B XK CIE100~290mEL | L HfEE S,

AEIZOWTIE, WEHIX & HrHE) X & Tk, SEOEBIMEDIET T 2
FDRP0 B2, FHERIIHME ORGP, ARBEZN Lnb, MK OARREIL
AR DA R g O—IZHY T2 b0 & Bbih s,

I.5 2 % [k &=

HHL, BEEPREICET DL ZAPOAREET D, LIeh- T, AKX EH 1
F)IHIX & TIIEERR > T D L b,
AT, W - REETHRE L, BEEERE T HMT, LIXLIERE~RER

AT D,
HO~PEFOE R, MR SRR S, PRIFERT, LT L
A—AETH D, WHITREIK~IKOT, REOETIZEHET D, BAIT TR o8

AEEFRIUMERE DD, KKHBINTEY, RIEORITEEEBO LD XV /hE
WS, BEFEIC KD RBINETE 2R,

WX CIE, ABOIZIEZHRRBORE (58F L) 128 LT, JFEREIKE %
Wehete, JEX250cmPN4h <, HUBPIZIE < SBBF S, B S AE & 2RSS T
0 &%, FETHE CIEEIL L TR T, A~ERGEEZ 2L, BiftfZe b O3kskxK
bD, BRIEE, BEKEOTICEERSOBE, BIKEO LICAERD b D, FIEE
BRI 0O T E T250mNAR T, BERCE L _E200mEL Ld %

B T, AR OFEE LTV S5 L) g iklc dh v, 22T
1%, REOERTHMORE (T2H&E) FRANE SK60ecmDERE R 5, Lol
Z O TIE, R ITEA TIEERD B oo, T OHIOARRE L, THEHIXIC
AT, BEHNE DO THEBLTRBY, REOBEEEENED TV D, KRBT~
SEROBNLM, HEMEICZ LWL D Th D, JBEIER) RIE g C 135 Kk400m
DAk, ARHuc220mil ECH D,

HHECHE® 1 IARTB O 7270006, BERITR TN A ZWE Lz, ZHUc k- Tt
KRSESEORDB S T-MHETBORERS CRFIBRRE & & b2, AfFEREE LRI
RS AL, W AT I~ AT O b O TH 2 Z L NTTRIER & 22 o 72,
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B 5% MEFREOMEMILA (MHEHESIC X 2)
Fossil flora of the Kabato formation(after TANAI,T.)

Localities Shintotsukawa | Urausu
Fossil Species District District

PTERIDOPYTA
Equisetum arcticum HeEer X X

Onaclea sensibilis LINNE X
CONIFER
Metasequoia japonica (ENDO) X X
Glyptostrobus europaeus (BRONG.)

X
X

Sequota sp. X
DICOTYLEDONAE

Ulmus harutoriensis O1sur et Huzioka
U. Onoei Tanar

Zelkova kushiroensis Osn1 et Huzioxa
Planera ezoana Orsur et Huzioka X
Broussonetia eocenica TANAT
Artocarpidium alaskana HoLLick

Cericidiphyllum arcticum (HEER)

X X X X X X X X

C. elongatum BrowN
Cinnamonum sp. nov.
Platanus aceroides GOEPPERT X
P. guillelmae GOEPPERT X
Micromeles owadaensis TanAr
Semecarpus prindlei HoLLick
Mallotus sp. nov.

Acer arcticum HEER X
Actinidia sp.

Eugenia eocenica TANAT
Hedera kabatoensis TANAI
Diopyros kabatoensis TANAT
Fraxinus kabatoensis TANAT

X X X X X X X X X X X

E7o, WOKEITO W 2%, HARKOARE RO « i ba s, AR oA
FREREPOZN L & OB ETRV, AREIE, RELSATHE=RET 22, WA
M CHIERIAEM AR IC LRI IND Z LD, AFFEED EORBICHLanD
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L, ABOMBEIEE LTn5,

EHIC, FEMIFZSY (3, AHO/ETIEOMEERIC OV TRIE 2 #EfE & LT
St A A, BB K - EHE - ATEHIK (RIIERN) ONET, RIEO%RE
WINAC R ATNS Z L &R LT (455 HR)

II. 6 TO{EEEHE—HE =

HEFT L HA O FLA PR & 5 M 35 & OVZE A ik O BEI LB O3B 1L, Zh v
#PHA O, INLLCHMT 228, ZhbiZndivh, WY - 75 g Y
OVEEEERE, 3 X OHBHE IS OFE =% FEFICHETsb0L LT, —
fHansd,

PEEEEENT, #ET Lo BTk, BEVRENRE OIS 2R S T o B TH
B, YHUE TITEER R REII A D BT, BT RE LD LThHfiT 5,
72¥, BEILBIZANL L Coufi L, /NGB CIEd 2%, 2R N 43703 D iE— o
Bt ORI T, YO FHIEEZ B X 5 EToRERERTH L. BEHL, HERE
JE R OHERE Y I — FPORT I P 2 A — 1, 2@k B SRR & 2 o 7203, 0% EHE
B REHERSIRE — sPRT TR ] — 120, AP O BUANE M R L <, RS TR K
SFIFHIFI SN TLESTDOTHA D,

I 6. 1 FfLWRE

T FLESIR & e o i3 %,

TRLOREF T &1L, KB WiE CEET 523, RIBEIRTIEIAES THEL, Thae®
EBIoL, WETELTND LAY, WEICLDIEEMORIRITIZE LSRNV ERE
bivd, 7k, RREEAENE JOMEBEIC, FLWVEBRES TEDL D,

HEEMED : IS ESEOBEN, HRLIES LK RROBE N L5, BT
R30cmALL Ol E TO, MEE~AEOIRG TH D, HRIT, HEFEOBS
DEENB22RIICHR Lz L b D, HEEO JWEE - Fy— b - fECE R E
&, HEFJEDOIR~IR A G - Ve - Kl EOM~ABNLRY, 1ZEAEFT T
23, MEFE 2 IR & LIS B E O HERTY) & b D, Sl IRk kL 2 S T,
TR DI I D WITIKATE Th D,
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32 U<, JESITk23omEl |, —fkiZ100mHNst CTh 5.

BEED . TALOBETALHBT L, IR, WEHEO, —RICKS2n (& 25
LR BENDRD, AL, DTNCREEZHFOIKEZEL, LiITLIE
PRERLZ BT ORI CTH D, L ZAILED, FERIOZWDEICELT D,
PSRRI IS, FRETESED ZENWVABORE Y N IH0NRH 5,

BURENS, RAFRE OO 2T 2, B CHE TE 2013, Portlandia (Port-
landella) hayasakai Uozumi, Periplomasp., Naticasp., =D Bk &, Makiyama sp.
Th D,

JE ST ERAIITC, &R200m ETH %,

AJEE,  VE A TR M D 2RI CRTHE R RE R AR (ol & 2 5t
WhdH LA, EFITKOBET, IhaelEEREEICE D,

OFERZ R TIRED—ITHKE T, ROAZHOTWD,

QEFIE TEICRET DIEVEE D, AR PITITERD b,

OI. 6. 2 ¥ & # )3

X MU D LS E A0 U, AL XIER? #lsic s T, WEHE L Shizbo
DILRTRTH D, FAE & OBIRIE, UHURTIEBEH AR OO DN RN T2h,
BELIAREATHD,

K, BEEETORMY, PV MEDOIENHRY, MORICHEEZ BTN D,
Ty ZIRCEN O HER D D,

A bf &5 7, Patinopectenkimurai cf. matsumoriensis  (NAKAMURA) , 35 &2 U'Maki-
yama sp. % HiE L7z,

JEIRE BB T, HR100mEL ETH D,

I. 6. 3 K 1 )=

WO JIBR O BALHRKI2.2km, BENBRIB DXy 2 A NIoF L LTERED
800m (ELIHE) DOMIZIET, RERBEHRH D, TOHEMIZT X TOfEFETH -
T, BE=ZROBRNCESTIMSLLTHMT D, JHME L OBEMRITEHS 2, A1
Thotz, ZOMREOBEEBIZLZRY T, AL — SRR OERESIC X
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flEn T2 L H1ichzd (E28X) OT, AffEkts OBfRITRZELEETHA 9,

AL, BREOIRE~T IV NEIEA « Vb ME - HIKEM~ RIS 72 856 /e
Do WHEITMA T DMER DY, Fiz, ol ke 29 5L 2H03H 5,
WA ORI « R ZEE G T, D ORI, HE7 LMo vE i & U iR

LiZk 5, MEEREFONEE XL —87 5,

WREOLAE, RAEOHBORNTEE T, a0z biuil, &< Port-
landia (Portlandella) hayasakai UozumiZEFIRIIZZ VY, Z D1E7> Nuculanasp., Den-
taliumsp., Epidonumsp., Tectonatica sp., Trominasp. 45 L7-, F 72528 DM
RLIOWED G, RIFO L WHALA, Myasp., Cardiumsp, Macomasp., Sollen
sp., Callistasp.,, Turritellasp. ZH4E L7z, HALADIENNZ, Makiyamachitanii  (Mak.)
ZPET D,

¥, FREFBY I2LoT, RO LI ban@EshTng, [z
MUS K~ T, A28 O SR TEE O & O TR0y, LR L TW525, 2o
T &iE, HEFILOEIEEERI TS 2 L IZEN R DR,

LIRS J%UJ PED BAb A (TR 19N o J& ¢ AT
BRkECH O F F)

Molluscan fossils from the Yakeyama
formation (after SHIMOGaAwARA, H.)
Yoldia tokunagai Yox.
Yoldia thraciaeformis STORER
Yoldia scapha Yoxk.
Yoldia notabilis var. nov.
Yoldia cfr. breviscapha Yox.
Yoldia laudabilis YoK.
Yoldia cfr. sagittaria YOK.
Yoldia cfr. intermedia kadonosawaensis OTUKA
Yoldia sp. indet
Nacula sp. nov.
Acila eximia Yok.?
Acila sp.
Lucina yokoyamai OTUKA?
Taras? sp.
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Liocyma? sp.

Dentaltum sp.

Turritella sp.

Trophon nakamurai OTURA
Natica janthostoma DesH
Ancistrolepis yudaensis OTUKA
Patella sp.

O. 7 #rtE)lEre—8 =R —
= DU OB A-H R, LHCIN IR E, I PE & b - TR
FzInhsd,
HEF T, BHEIBHORRIE, ol bHIREOH bz T, &
BB - FE E ORRR EEICEA TS, ZOHIEORREIL, D5 HTH,
PR O ALY 2 REL, HHEIEREEO S S, FEAXKERLT, L
2T n, HEFED D OTEEEREE NESICE S, BELE, Eiz, T oHi
D3O HOUFIIEARTERE I LT RN 2 &, AFHEHEE O 72 > COREES Z Dz
FoTHESNL TV D, ZNbDBRE, HF7RBS LUH2ITRT,

m. 7. 1 W4 W E

FLEGIREARE 2> 5 A TERIEHIRIC 2010 T, ARRic T T 2.,

TACE & OBIRIE, ok, HEFE B X OIS SEA A BRI S
%, FLEIJE & OBIFR A FEI0XIT R Lz, 7Rl 7=0iz, BRI RO EHRE
LDORRERLTEL,

ARglE, L LTKE, HEEHOOOM D NN L ME~TR A E 1672 57
ME~ZEDDTRELEET, LIAITKVIRE, WHE, BEIZET D, LIXUITHIE
HOL U Rk, Fiz, PV MEORPINIENRBUR L TNAD Z ERZ 0, Mt
W 7 RCIE LIRS R S 20mEL EOBES 3 8 2 A3, AT ~DHKEIEIZZ Ly, W
PODERL BRI, HDOWITH L LIZRA) %< 8%, AxBIRETh D,
Flz, RACLIEWR 202D & 2ACELON R ThH L, WHEOHMSTIE, L

£9) AHPIRKIES (2T, T& LTHHBIEROHERICE S THRBE SN b0 Th 2, JiH
FELMEAMRE S Th, BRXZABIENSRMZR L, Zhucs LPDEE, 2omElzsd,
PRI ET, TORNPOHIRMEIC X T, ZUHIMH - ZF)IAE - EHER E2a b,
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HBTER BHOMERILE (FELTHE=RICHELT)

RS A B 2 AL RERI A B (ALK |TRE

5 T AL e
5 }Jél (FHEDE A Ak Ak AK Ak
2 2 BB T')b Tb Tb Tb Th o
_ # ZRBmr|ft B os| 05 0s 8 E B MK
= fﬁ -BIE1gt 19 | 0sBELR

B |/Bb#/E
%5 et I I LI

A =T B nE

5 ;%/EDBF’EB Ps Ps *LE;];RE St % Sftﬂlg
HE=ZR|BFEK K K K K K K
FEZR %ﬁﬁn,gﬁ Km Km Km Km Km Km

AR + BV e —{Hs@uwmﬁi

PEDYHIE & & o C L BB Z R,

W \ZHRIED BAL A % ET 20, RIFND 5L, DI I Adla, Portlandia, Clino-
cardium, Turritella, Natica 7¢ & #8E L72IZ T &0,

AJE P VE 7 A TG~ 5> CRIBHE T 2 m A d v, ATERT 040 T, 131E
—RERKERE OV MEND Y, & HIZZ O OZME) T, EEA
JEg (RED ) ([T D, L7di>C, AT ILHICIA < 54T D IE HA e
DEMETH S,

I HBND LIS, AEOKLEEITE LEKETHY, B RAE)
bW T, ATZREHIERO —F)ES (TS5 b0 L Bbi s,

JEIRIE, T ORI CRRKI250MEL ETH D,

I

n. 7.2 8 £ Jg

MR O AL NP2 70 LT L, W) IHVEXIE® <, MWEREIeERE & 4T
LN b DDIERTICH -5 (FERERIE & OBRIIAEETHD) .
F & LTRORMEDIKA TV ME~RIbE D7 25, LI LIEHE &7, £
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TR e, BEED O bHBEZBEICEATV D bDIIME CThH D, REMRED
HTEL, REMIZ L > T~ RERTIWEERDE ZA0RD D,

BT 5O (HEF)I) 33 THRIesmTH 2,

KD, &LICTHEOROND, WHEEIANEREL TET 2, BETEZ b0
WD EFEY,

ek MWEEEOHAHMAR
Molluscan fossils from the Mashike formation

Patinopecten sp.
Diplodonta cf. usta (GouLp)
Clinocardium ciliatum (FABRICIUS)
Clinocardium sp.
Mactra sp.
Spisula sachalinensis (SCHRENCK)
Spisula sp.
Oxyperas sp.
Macoma sp.
Mpya cuneiformis (Bonm)
Phaxas sp.
Nuttaria olivacea (JAY)
Tectonatica janthostoma DESHAYES
Natica? sp.
Neptunea? sp.

(B : MR KB B ITHR)

TV R (2 S, AT 3T B o Jler) FALI s 2 8 B s e
xSz, UL, SEREA - EALOALEZR 8D, A, e oss
Wie & E o7 <R CRHROHER TH D, BAENEITATRO X 512, ME~2kEE
FO—FNEIBILT D LEBEALNDDT, EELITZOMBLOEREIL, H+HE)
JEEEETICHY T2 b0 LB D CETRBR)

. 8 RINEHE—HE =FR—

Z OHIROARTEEEL, WEOYBE (M) BLOBAEOERANE (FH) o
BB D, B, Z oM SIS ORI~ R AR ik 2 Sz, 2 o238
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O EALCHi R & & e EENFET 523, ZoMkTlE, P &b MiFEICIIEH L
TUNRUNED

KRBT A ~ P T H 5 9,

RINEEEE, ZOHETIER M He= L) (2om L TWh5235, B (f
FRERAM) IZH, TOFENRAMONT WD, T OUIHIT O L) & 1) 1 g Hi 2
Dl bOT, Ziud, #AHO Fortipecten takahashii % % 7E3 2\ b B3 1 g2
A0, W)V EY O E OIER T D, Z OAXRITHTOR HIZ & 5 iR
BHOROLEE ERICITAER) , ZOJIFEEORICEHL TEY, Wb
DO TMEFRTH 5, FEEDORITHAM L TND O, MERRWEDRMN, BE
et - AZEHEATND,

FTo, AFHRHAT ALY, BHTHTR S CHEM S - HRIEE? (HTHIY
B L ONEHR oGS (IR OfERICE D &, KBEHEDO S H, FALo M%)
JEFRYRE (RE)IE) 2%, R8O FIC (%R F49.40~241.77m, #J190mDJE &)
FIELTND ZENHF LML oo™ | Lie o T, Aflfud, fEFttomcx
T DREBZI PRI 2> Tz L b,

AR OREIE, T THES LI >N T b D TH D,

om. 8. 1 % W Jg G&llE)

HEF IO JE R A & 0 &, 1FFERE L THAM L, FlE~HBIXIEHO 4 5
A~ 1 X el D W 2 RN & >72 03 %,

TLRE & OB, FrEEREOBENE - R, EEEEEOLOIE - 2
BHUE, S ROMETE S ZENENAES THET D, S RORRIUERE &
X, AONDIRY TIHEIERIRICH 5725, FIIHOARDILA & [RE S FRAR U I &£ T2 H

£ 10) /) %%ﬂ‘t FAuE, Zodenk BEE GEREARRE) 1, LT, BRI AT & s U7 TR TR A oo
POEICHR L2 b0 TH Y, FFOSAHOMRS, B x5 EARRIE & )| Xk & D5Ed 7= v (hn
|_L’Cl/\7§> Lizido T, ZOHIEOKRIIICIE, b &b LFFEHER L eno o L fEE SRS,

TR AT OME R L, BHTREORKR AT DL, KOLI THD,

iR Ex BT L DB K OVRE
% 1JE 1,700 ~ 1,900m / sec 20~ 90m R g 0~ 49.4m
WIJE 2,200~ 2,300m / sec 250m woI e 49.4~ 241.7m
#IJE 3,000 ~ 3,200m / sec MEFA Rl 2 2417~ 716m
#IVIE  3,500m, sec
HVIE 4,200 ~ 5,000m  sec
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DIATWEZ EIE, EnBEALND, 2095, KL, ENMIOBAENEL LW
BB L OBIRIE, WHE OEEIMELCN D7D, Rnianondc < < GREICHE
ZOMWEE—FEIC LT BRET mELTHLTWE) , EBEET LI, HkE
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(Abstract)

GEOLOGY

The area of the sheet-map is situated in the center of central Hok-
kaido. Topographically, this areais divided into three parts, western
part-Kabato mountainland, central part-Ishikari lowland and eastern
part-Sorachi hilly land. The geological classifications and successions
in the area are summarized in Table 1.
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PRE-TERTIARY

Kumaneshiri group

The group is the basement for the Tertiary sedimentsin the Kabato
mountainland. The group had formerly been called the Kabato “Paleo-
zoics” without fossil evidences, but from afew fossils newly discovered,
it has recently been correlated to the Mesozoics rather than to the Pal eo-
zoics, though the precise history of this group is still not clear.

The group distributed in this mapped areais composed of five for-
mations apparently in ascending order as follows:

Sappinaigawa formation (schalstein with clayslate and sandstone:
thickness unknown), Urausuyama formation (thinly bedded alternation
of schalstein, sandstone and clayslate, accompanied with massive schal-
stein, thin layered claydlate, sandstone, cal careous slate and tuff-breccia,
lava, diabasic dyke and sheet: 2,000 m+ in thickness), Kyoyuchizawa
formation (black clayslate partly alternated with sandstone, 500~600 m
in thickness), Kumaneshiriyamaformation (schal stein, tuff-breccia, sili-
ceous rocks, diabase sheet, rarely with sandstone and clayslate; 500~
600 m in thickness), Sotchigawa formation (black clayslate with thin
sandstone and tuff; distributed only in the northwestern corner of the
area).

CRETACEOUS

Hakobuchi group

Thisgroup cropsout in avery limited area of the eastern periphery
of this sheet-map.

It consists of fine-grained sandstone and siltstone including some
fosdls such as Phyllopachycerasezoense, Inoceramusnaumanni, etc. It is 40m
thick along the upper stream of the Bibai river.

PALEOGENE

Ishikari group

The Ishikari group consists mainly of aternations of sandstone and
mudstone with many coal seams and coaly shales. It is about 3,000 m
thick and is divided into nine formations due to lithology and faunal
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associations, namely the Noborikawa, Horokabetsu, Y tbari, Wakkanabe,
Bibai, Akabira, Hiragishi and Ashibetsu in ascending order. Most of
them are of lacustrine origin, intercalating two or three marine and
brackish formations.

The Noborikawa formation This formation is one of the main
coal-bearing formations in this sheet-map area. The formation, in its
lower half or two-thirds part, is composed of several clean cyclothems
which contain 3~7 workable coal seams. In its upper half or one-third
part, it is mostly of alternating sandstone and mudstone or siltstone,
interbedded with thin coal seams or coaly shales. Fresh water mollus-
canfossilssuch asUnio sp., Cristalia sp., Bellamya sp. were collected from
the upper part of thisformation. Thisformation ranges from 500 to 600 m
in thickness. The base of the formation overlies Cretaceous formation
with disconformity. A light gray fire clay bed marks the boundary
between them.

The Hor okabetsu formation The formation is composed of
sandstone in the south of this sheet-map area, and gradually passesinto
mudstones in the northernmost part. It contains fresh molluscs such
asUnio sp. Itisabout 200 min thickness.

The Yubari formation This formation is made up of frequent
irregular aternations of thin sandstone and mudstone with thin coal seams
and coaly shales. It may represent rather indistinct cyclothems, conse-
guently only one coal seam is thick enough to be mined. It intercal ates
tuffite, especially in its upper part. Tuffite bears hypersthene. The
formation ranges in thickness from 200 to 400 m. This formation also
includes fresh molluscs such as Unio sp.

The Wakkanabeformation Thisisentirely of brackish~marine
origin, and is subdivided into two members; the lower is the Mojiri

coal-bearing member, and the upper is the Wakkanabe member.

The Mojiri coal-bearing member The member (50 m thick),
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consists of siltstone and fine-grained sandstone with more than ten coaly
shales and coal seams, one of which is minable. We obtained such as
Pitar $p., Ostrea sp. and Corbicula tokudai, Venericardia subnipponics, Geolina
takaoi, G. hokkaidoend's, Branchiodontes sp. etc. &t the lowermost part of this
member.

The Wakkanabe sandstone member The member is built of
sandstone in the south and gradually intercalates mudstone toward the
north. It is changed into mudstone at the north end of this sheet-map
area. It isrich in brackish fossils such as Ostrea sp., Geloina takaoi, G.
hokkaidoensis etc. Ostreaformsfossils bands at two horizons. Sand pipes
are also found sporadically. Marine molluscan fossils are included in
thevicinity of Sumitomo Naié coal minesuch asPitar sorachiensi's, Macoma
sp., Polinices sp., Yoldia sp., Mya sp. etc. The thickness ranges from
100 to 150 m.

The Bibai formation The formation is one of the most pro-
ductive coal-bearing formations in this sheet-map area. The formation
is composed of alternations of sandstone and mudstone with five~six
coal seamsin lower~middle part (In some places cyclothemis clearly
seen). The upper part of the formation consists mainly of sandstone
with three coal seams in the south and an alternation of sandstone and
mudstone with three coal seamsin the north. Each coal seam has white
partings (tuffite). Alternation of white and black bands looks like tiger's
skin, so these seams are nicknamed “Toranokawa-so” in Japanese.
These partings are made mainly of micaceous minerals. The beautiful
streaks of sandstone and siltstone are well observed. They are the char-
acteristic rock facies of this formation. Plant fossils have been found in
the sandstone of lower part. Especially noteworthy is the occurrence
of Sabal sp. in a state of good preservation. Brackish water molluscan
remains such as Ostrea sp. were collected in the middle portion of this
formation. Thickness of this formation ranges from 150 to 250 m.

The Akabira formation The formation is fresh water deposits,
as evidenced by fossils, in this sheet-map area. It is composed mainly of
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sandstone in the south, and is 50 m in thickness. Towards the north
muddy facies are interfingered in the middle part of it increasing total
thickness. The formation amounts to 330 m thick in the north end of
this sheet-map area. The formation contains Bellamya sp. in its basal
part and Corbicula tokudai in other horizons.

The Takane formation The formation consists mainly of sand-
stone with many coal seams and coaly shales in the south. In the north
it ismade up of sandstone intercal ating mudstone with many coal seams
and coaly shales. Generally coal seams are poor in quality and too vari-
able to be mined. Plant remains are well preserved in flinty shale. They
are characterized by severa kindsof ferns such as\Woodwardia Endowana,
Unio sp. was collected in the lower part of the formation. It ranges from
100 to 150 m in thickness.

The Hiragishi formation In the south, the formation consists
mainly of sandstone containing abundant corbiculid fossilsin every hori-
zon, and is about 100m thick. Toward the north, it intercal ates black
marine muddy faciesin lower-half pat and upper-half part respectively.
So it is subdivided into five members. Marine fossils are as follows:
Adilashimoyamei, Mya ezoend's, Portlandiawatass ogasawarai €c. It increases
to more than 350 m thick in the north.

The Ashibetsu formation The formation is composed of fre-
guent alternations of sandstone and mudstone with thin coal seams.
The coal seams are not enough thick for mining. The only one colliery
isunder working. The formation islacustrine, yielding some fresh water
molluscs such asLanceolaria §p., Margaritifera p., Corbicula sp. and some
kinds of plant leaves. It ranges in thickness from 510 m in the south to
830 m in the north.

Kabato formation

The formation is brokenly distributed over the surroundings on the
east side of the Kabato mountainland. According to the plant fossils
contained, the formation is from late Eocene to Oligocene in age, and
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is correlated to the upper portion of the Ishikari group of the Ishikari
coal fields.

This formation is divided into the lower part, the conglomerate,
and the upper main part, the coal measure. The former is composed
mostly of well-rounded and ill-sorted conglomerate. Pebbles of this
member are variable in size and rock species, among which pebbles of
a special rhyolite is the most predominant. The coal measure consists
mainly of the alternation of coarse- to medium-grained arkose sand-
stone and dark-colored mudstone intercalated with conglomerate and
coal seams. Plant remains which have aready been reported by T. TANAI
(see Table 5 in the Japanese Text), are contained in this member.

Total thickness of the formation is more than 800m in the Urausu
districts, and from 300 m to 500 m or more in the Shintotsukawa dis-
tricts.

It is expected that the coal measure of this formation widely rests
under the alluvial deposits and the Pliocene Fukagawa group in the
Ishikari lowland.

NEOGENE TERTIARY

Nishitoppu group

The Sattekizawa formation and the Mashike formation on the west
side and the Y akeyama formation on the east side of the mapped area
correspond to each others and are correlated to the Nishitoppu group
in the Kabato mountainland as well as to the Takinoué group in the
central Hokkaido, which are middle Miocenein age.

The Sattekizawa and Mashike formations rest clino-unconformably
on the Paleogene Kabato formation and composed mainly of soft massive
mudstone with basal conglomerate. The thickness of them ranges from
100 to 300 m.

The Y akeyama formation limitedly distributed along the river-
side of the Panke-gawa, isin fault-contact with the Ishikari group and,
therefore, its thickness is unknown. It consists of sandstone and mud-
stone. Shell remains from the formation reported by H. SHimocawARA are
shown in the Japanese Text (Table 6).

Shintotsukawa group



In this area the group is represented by the Osokinai formation in
the Urausu district and by the Mashike formation in the Shintotsukawa
district. Both unconformably overlie the Nishitoppu group and consist
mainly of massive sandy siltstone which partly transfers into pebbly
facies. Molluscan remains obtained from the Mashike formation are
shown in Table 8 in the Japanese Text. They indicate late Miocene in
age. The thickness of the Osokinai formation ranges from 150 to 250
m or more and that of the Mashike formation is about 65 m.

They are correlated to the Morai formation composed of “hard
shale” , which occupies the uppermost part of the Shintotsukawa group
in the central Kabato area. It would be considered, therefore, that the
group of thisarearepresents aperipheral part of the late Miocene Kabato
sedimentary basin (Table 1).

Fukagawa group

The Fukagawa group overlies the Shintotsukawa group with adlight
unconformity in the west of this area, and the Ishikari group, with a
distinct clino-unconformity in the east. It is divided into the lower
Tobetsu formation and the upper Atsukarushinai formation.

The Tobetsu formation is composed generally of massive fine-
grained sandstone containing sporadically pumice grains and inter-
calating tuffaceous sandstone. In the northern neighbouring area, the
formation continues to the Horokaoshirarika formation in which Forti-
pecten takahashii (Yok.), aleading fossil indicating early Pliocenein age,
is contained. In the Ishikari lowland, it is presumed that this formation
widely rests under the Alluvial deposits. At the Naie test-boring, the
group is 190 m in thickness.

The Atsukarushinal formation consists of well-sorted, cross-laminated
pumiceous sandstone and conglomerate. It is more than 350 m in
thickness.

QUATERNARY

The Pleistocene terrace deposits form three terrace plains named the
higher Urausu terrace, the middle Benkeidai terrace and the lower
river terrace. They are composed of gravel, sand and clay.
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The Urausu terrace deposits are widely devel oped on the west side
of the Ishikari lowland and form a gently sloping terrace plain which
is 40~140m high above sea level. It is assigned that the plain was
formed in the initial stage asaflood plain of theriver Ishikari, and then,
it has finally been covered by afew fans made by the rivers from the
Kabato mountainland.

The Benkeidal terrace deposits are distributed on the east side of the
Ishikari lowland. Its atitude is from 25 to 80 m above sea level. The
terrace plain gently slopes down towards the I shikari lowland.

The lower terrace deposits are narrowly distributed along therivers
draining the Ishikari coal field.

Several fans composed of gravel and sand are formed by the rivers
running from the Kabato mountainland.

A lot of marshy or boggy lowlands composed of various kinds of
peaty materials are scattered mainly on the east side of the river Ishikari.

Theflood plain deposits are devel oped along each river, especially
along the river Ishikari. At the point of the Naié test-boring, the Al-
luvium is 50 min thickness.

GEOLOGIC STRUCTURE

From the bird's eye view, the I shikari group in this sheet-map area
occupies the west flank of the Sorachi anticline which runs almost from
north to south. Every formation in the area has a general trend of NW-
SE direction in the middle and northern parts. This trend changes
gradually into NE-SW direction towards the southwestern part. In
general they dip steeply in the eastern and western parts (near the Ishi-
kari plain). From the structural characters this area is divided into
following three fine structural units.
1) North: Sunagawa syncline unit
A large syncline is observed.

2) Middle:  Naié-Hachimakiyamawaving unit
The Sunagawa syncline changes into several small
synclines.

3) South: Ochial zawa anticline unit

This part is the plunging end of the large anticline
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in the southern annexed sheet-map area. Its axis
shows NNE-SSW direction.

A number of faults with the trend of NW-SE are remarkable in
the northern and middle parts. The trend of faults changes gradually
into NNW-SSE direction in the southwestern part.

In the Kabato mountainland, the sequence of structural develop-
ment is as follows. The main structure of the basement Kumaneshiri
group showing NE-SW trend was completed in Pre-Paleogene age.
Then the block movements in the peripheral area of the basement rocks
were carried out intensely in Pre-Neogene age. During the Neogene
period, the sedimentary basin of this area had been unstable and oscil-
lated up and down. It is presumed that the Urausu fault was formed
intermittently during that period, from the stress caused by the upheaval
and expansion of the basements.

The Ishikari lowland, locally called the Sunagawa lowland in this
area, is presumed to be a tectonic deppression which has been formed
since the earliest Quaternary age.

ECONOMIC GEOLOGY

This sheet-map area is one of the most productive places in the
Ishikari coal field. The total coal production of five coal mines amounted
to about 2 million tons in 1959. Three formations, the Noborikawa, the
Bibai, and the Ashibetsu contain about a dozen coal seams worth mining.
Among them, the Noborikawa and the Bibai are the main productive
formations.

The Noborikawa formation contains 3~7 workable coal seams which
are worked by Mitsubishi Bibai, and Mitsui Sunagawa coal mines. Most
seams are of coking coal. The Bibai formation contains 4~5 workable
coal seams in Mitsubishi Bibai and Mitsui Sunagawa coal mines. These
two mines have been mined since 1913. These seams are non-coking in
this sheet-map area (In the other area these seams are strong coking
type). The Ashibetsu formation has three thin workable coal seams,
which are mined at Uemura colliery. Coal seams areinferior in quality.
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Formation Thickness (cm) Calorific value
Noborikawa 100 ~ 200 6, 800
Bibai 150 ~ 200 6, 000 S
Ashibetsu 60 4,800 ~ 5,200

In the Kabato mountainland, Paleogene Kabato formation contains
several coa seams, some of which has been worked on asmall scale.

Coal Gas
Gas-extraction is carrying on in Mitsubishi Bibai and Mitsubishi
Sunagawa coal mines. Figures are given asfollows:

Conl mi ’ Amounts of Gas Utilization |Non-Utilization
oal mine . s | density M3/year Ms?/year
M?/year M (%) ’
|
Mitsubishi | |
Bibai 5,657,000 | 10. 75 58 5, 524, 000 | 133, 000
Mitsui | 1,823,817 s 54 60,920 | 1,762,897
Sunagawa | O ; ‘ ' | o
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