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ZOGE, UHIKIEICHB O TE, FUOHO G OHER, 3 7&5b BEMEHE, M Litic B 5%
EMEERE, NEMHBEBOBERME & UTHibN T,

—3H#D 5 J75r0 1 B KIESR, 975D B ARG (1954 4°) - EH X (1956 4) - 457X (1957 42) -
IR (1957 45 ) « W)X (1957 4F) « bk P (LT, 36580 OO0 « 1)1 - Pafls - 4 -
A XRE T TICAENME T LT3,

JEIRRAE VAR SR A 5 B0 g3 Ik - BRI R &, AP ©,  dubHidz nld
ORI TH S,

R L A 250 U C R EEE (Wb BRI ESOJEE ) OKRH &, MAEEE (SRS O)E
HE) S LFiE, ZORBIREENZ S —RRTH 2D, TNh 5 FTOEETIEEM L EEN S TE LR
5o TV A (RGO k5 AE X 20— | [ 7 75 B0,
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L, COffyzsEdEiEk (Htb) & LTl Lz, TORIKAEEIIES 4 ~30m
T, HIREHIRIC K> THZSD, B> hfEEz2 L, RS - Alids,
e OMAMN S5a 2 MlE, MOORNZHET 2RINET IV NEZRENSED, |
FRGR FifiB KU EGOR - FGOIRTRENEE RS, TNZ2RETHENE
s e i (EN) - AA (FN) - AR - ZIERZRENSZD, BZHA
RZNEEDRINETH B, FRFICE OO TLROMRAZTHT %, &Iz
&, Nuculana aff. robai (KURoDA), Portlandia (Portlandella)sp., Acila sp.,
Natica sp. R EDILAZIET BT LMD D, TORKMEES L, FERAETEEL
DESUIHRTH 573, ZOBIRIERIEES D), RBEDWIETE RV, HilipR—
FEHOEMIEDOBZH TR AEEDL S TEH BT I(H3IN) M, HF RN
TIREADXSIEDNS,

FEEBOAKE, WHTE RS T T, E L WE L OHET, MADOMHED,

B (REEEEE)
. AIKAEREE e

BERLEY T e

R
. (B RE?)

(FUBLRHREE)
BRI :

8 Megayold:
#3m
e —

SEREMY 4 v a,Natica, Nuculana

HEc s 20

FEE B 8y
XS (FIRLRLRE)
S

iR Wosmym | EREER N\ 67
BRE,MOsy
B3 EHILGEIC I B A E & e E & O BRI

b1 E5IC, TOHKOHEAFBEEOREEZAS L, WIBTHEL, LN ES AN H 5, TIUIHIC
FEAEARIE B ADRRAEIC & 2 6D, TR EINRICHIF S N7z L OMIFHIRE Lsw,
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GHES - SEEE L 2R RAGE (B5EE) KB ALERalzZRY ., BE
FIRAEA~FRIKET, F~H, WAz 3, UL UIRIREE AR DNy F 725
B9 %, BRMOLOVIT TR E LR ZEDNH D, RAIRERKEZZL, BUK,
R>WHET, Bz 2V, BEIEHE2 ~3cm LFOEDOMNEET, KMBE
NIhitis - W5 - Fv— b« AR ENDR S, TICRIEHESD, HBEROJeS
DHififz L EHNTZEN S,

A Z 3 N TIEAANE, SHEPREEICZLLT, WEDRZEL, WE - Bs
LBICH L EZHL, ROZ2WHT, —RICBKELZD, TbazZEEA LR
LRW, R EDZEENBENZETY,

AEZE DO TMHCETHIET, BT 400m, JLsHTidZznll kic
T2, HANZRMICELL, TORKZERINE by TR THRIKL T, BIED
FIRAREE ORI, EHHBEEEZOFE > IR LD >, YRIGRICE TERiT %,
K7z, AKIMEHIIErasG S I Xt D U TR, REDFREEEE 2RO T,
FRARGUREEE (IR 5E ) 2 BHEER AR S TES TOWAD, Thid, PEEFFLED
F—7 Ty SRR EMEND,

LEDELBENICEETH 2D, RAIHF D BBV, BEPEHESTDOED
L, BEPCHUNT 200 L1d, ZOMBEREDORTERDALN, NEEHLIE
HPMTbNIzC LZ2Wili>TW0a, RDILANFEEEN TS,

o2 M e A

Fossils from the Hattari formation

Solemya tokunagai (YOKOYAMA)

Acila (Acila) sp.

Portlandia (Megayoldia) thraciaeformis (STORER)
P. (Portlandella) hayasakai Uozumi
Nuculana sp. aff. robai KurobA

Glycimeris sp.

Patinopecten yessoensis (JAY)

Ostrea gigas (THUNBERG)

Venericardia sp.

i 19 T OO E OFIEHXIE 2 « FASKIE *2 Hilso LR HE R OB B VTR AR,
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Conchocele bisecta (CONRAD)

Lucinoma acutilineatum (CONRAD)
Clinocardium sp. cf. nuttarii (CONRAD)
Callista sp.

Dosinia sp.

Securella sp.

Pitar okadana (YOKOYAMA)
Pseudocardium ezodensata (KuBOTA)
Macoma cf. tokyoensis (MAKIYAMA)
Dentalium yokoyamai (MAKIYAMA)

D. sp.

Turritella saishuensis (YOKOYAMA)
Natica sp.

Japelion sp.

Siphonalia sp.

S. sp.

Buccinum sp.

Neptunea phoeniceus DALL

Carcharodon cf. megalodon (CHARLESWORTH)

O.5 2 & H HE

REGIEH « AFFED SVEEMNC DB B FIOFEEE & 3 BEEWE T,
fHE EWE - BEDE BTzt > TARBED FEET %,

ARIFE IO~ POREDIREB XTIV Mah 5730, —MRIC & B AR
T, IR R D, WA RRD SIEIMIIHGR (OB ) iISh i TEAARD =B
ZRL, Wb B “MHHEE" (hard shale) BRONNMEZ R T 5, & EITIRIKEDH
BRAWUNIBE (2 Im L EDEDNH 2 ) 258,

MEABRBRINTH > T, AHIKICHES % T DOV 7E0 O TIRHKIFEHR S KUY
AR 5872t D2 REIORT . ZORMELRLAGA L LEARNZENS,

JEJZIEEH)IRRATIE 700m Z 8 A % 75, Astlsl (228 113iiK) Tld 150 ~ 250m
LD, RPITHEL, by IR TR ENIC 35m &7k o THIL LRI iE
D, TORGTHGERIET %,
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JB W E R H e £

Fossils from the Atsuta formation

Solemya (Acharax) tokunagai (YOKOYAMA)
Adulomya ? n. sp.

Acila (Acila) Vigiria (SCHRENCK)

A. (A.) sp.

Portlandia (Megayoldia) thraciaeformis (STORER)
P. (Portlandella) hayasakai (Uozumi)
Nuculana sp. aff. robai KURODA
Malletia sp. cf. poronaica (YOKOYAMA)
Neilonella sp. nov. ?

Propeamussium tateiwai KANEHARA
Calyptogena pacifica DALL

Conchocele bisecta (CONRAD)

Lucina ? sp.

Macoma cf. tokyoensis MAKIYAMA
Periploma besshoensis (YOKOYAMA)
Dentalium yokoyamai MAKIYAMA

D. sp.

Neptunea cf. eos (KurRoDA)

Plicifusus sp. cf. yanamii (YOKOYAMA)
Callianassa muratai (NAGAO)

Sagarites sp.

o fih

N

fagn

0.5 3 # /7 RE

AL RO W 5346 L0, FALRE (JEHE) & OBIRIBELTH %,
RREAHIIHL T, kB OT R ORI~ MRS 2 Ttk e L, —#ICiREDH ) %
W, BRI ORYVEFEK (£ 30 ~ 40cm) 22 FATV S, LHNREC K LFEE

FE20) A, RIS R AT SR | S 2 IR B 2 L U, ARG AM ST DT> T (ZH
JE - —B/IEEEEDT) RENTRIEREARGIETH > 1, AHSCBOTE, TEHH] 0%
HHIHIC D E > THWE T LIcT %,
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L0, SERNILRICEE DN S AR O LI MBI, RIKEWS « AL E AR S
E%%, Fiht 2 <, ROOMZAET HEDROONEMETT ik
HTHB, fbfid, B IR~ AL FRIBE TRAENICEENL D, LTI ES
EENCLMEFENR, ROLDOWEEE N,

R E E e A

Fossils from the Bannosawa formation

Acila (Acila) vigilia SCHRENCK
Acila (A.) sp.

Portlandia sp.

Macoma praetexta MARTENS n. var.*
M. cf. tokyoensis MAKIYAMA
Dentalium yokoyamai MAKIYAMA
Ancistrolepis sp.

Neptunea phoeniceus DALL

H{bK (Silicified wood)

* M. praetexta oinomikadoi OTUKA ICI3 7%, H0EADIER > 875 %,
p

JE ISR R T 350m TdH % 4, RO HEETE Tl 250 ~ 280m L7, It
FANEHE LT, by TR EFRTE AT 35m N L2 D, EW)IROIEGRE T
I LGRSO 5 NG 755, EHICILANBEHIGEZZT)IEORICITVW S &, Fid
JEEE IR D BEIXF A B IEEE U Tm ~E 10m OARJICHL O E DKk d % 25,
RUTABITRD & DN EMEEED LV,

0.5 4 % & % @

A AN PRI B 3T 200 &, FLEEP)I—BeER)IcBEDdN 5 &
D, BERECLBIWEOFEMIENMCBEDNDE ED LD 3DICHNG, FEHREEKY
% & DORAKOIEE L KA L@ Lz,

AR BRI AR AL B 6 & O TR IR B 2 A A F ™Y, R GLUE R & D
RIIERNAEETH DD, FAERLE L ORI TN TH 2, —~HIITEIBLA%

ib21) HEFRE & OBIFRISEIICIE A S RV ALEENHER TIIIEX ETIREED 5NN, M Tuwi
W,
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54 FEAHBHB NG 35 U 2 2R 410 e ok J AR S 11

iE22)  —TE)ICIBSAEARRE & 2 & ORIC 2 bD THWEEHFE AN AMLTHE D, ThOFENRIAT
H%o T>TRTOHPEE, —&)IEOHERIEOIILIEENC & > THAL U7 RATEIE O S &
BHIELTHL (55 KB,

it 23, 24, 25) TNENREAKL (SR 6) Ic K> T, =IRMESKE - EOPGR AR - ZIRECAE L 1 51T
W5,
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REY L Jza/?%at

LA WFELE, S
P #}Iﬁﬁi A, BE2okvFsse
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B o Remin s
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iy pEEEES
98, - KEWT LS S5
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-//77 . %WJ S 57354 o
. G (S e
253"
% By IRCIEEIRRESE
i
an - o
5 - 0
& 10+ TETL Rk EV RS

55 — TN I % FATERNE & A & OB

WEHBRBITE (& IHENNRIKTE LS, BIRFUER & OESRNE LA EDD
575> TWV5%, AMOREEILIIH mICKSEDONDH2) TH>T, TORTHE
FEB X UHREREEOMS L X2 N TE S, EGIEEARZ 5Tk
HEERRD, WEBRTEYE T 2 LTI, —RRHEE OIS & EHhHT
KITWS, Sagarites /NEMEAF 35X A FLHRIEAT Martinotiella comm-
unis(D'ORBIGNY), Bulimina pupoides D'ORBIGNY, Trochammina sp., Globigerina
sp. R EZFET Do TOHFDDE > EBUANEEAITZL LTV, BREDER,

FHERA) TS E T, ki, G2 R 2D, —FNTEZNIERINET
75 W - RS X UIREMIC X B HiE G R, RO S ZEEIKCETERET Y (10cm)

FE26) A UL7zRHERETHZH, Ny —TH< LaMEHO~KEIKGETH S,
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2 10 MINAMRGHIRIID S TH 2. WS A, BEGRINGD L VY X2 HE,

AESHEOAME, A ZEL L, Fbd B RINE 2T, JeadHiitaicidE
HOHED X HSR, 0> BORKAEREEZV ULITERETHZH, Ibdhid
HOBCRE 2 PRI R 9 20 AT, R s v fadhzm L, W
WELSHETH %, AN SBAENINCDT TR, JEERENMN <, )
T, KIENS LHDICREZZT 2R 25, oERICEESZET, M0k
EOTGHIOE O & HEMBATH TH 5, HER i ] UIz@eaid™ ™, s
DEDEATH 2D, ME~EKELHLZVEAGBZEL, HE, #EET, EDHT
RN TH %, FUERERDEMIC 1~ 2, TeaHic 1 ~ 2 BBH(ES %0, MG~
FEHENDEN TRV, &5 L BEWVE DI, FLELAITE IS 549 2 JEJEf i
BOHE LICABN, 50m Y EZET B, TN IEINCKER~E#EFIRG LD Lk
T, KEOR FEGE IS, %9 % —F/ e DRI EL 7 i fh B o TR LD
EDPAET B,

KIEH SI3MEAEHF D FEH LA, f#C, Lucinoma sp., Portlandia (Mega-
yoldia) thraciaeformis (STORER), Portlandia (Portlandella) sp. & E7%EL, T
NEOEARHIMAAEL KRG EMEBOZ S K MUTN B, .

AJFDOREIRE, HBEH)NOARTRBFHESNTOT, K<HLRWERGWE,
D &t 500m U EZE T ZRETH B0, L7 \N2HMICHE b L T—&)IITIEK
40m &7 0, ZOJLTHEELSRMT %, —71, HITOBEN]IHETIE 400m
DETH%,

JHESHSIE N, £ OENMAMLED S, PHEsHhIE (JEIAH) OFE R E + IEmEIC Y S
2LDTH5,

O. 5 5 — & JII HE
ARSI 2P0 E LT, B> KEEBHED LA E L 2 E A LEIKE
HBOAZEFRT %o ZTEE & OBRIE, DEiAEGEVwbNiZ EMbEH, SED

AL 27) KEAK (TR 6) I X o TPUS OIRRERICEE L4 51, #/ ISR E N TV B A, ARCE
WA ORBRTH Y, UIch > TEAIC X O IS OIRME EARE & A0 SN ciE O Lo EE
JE &I D—H T H o

ik 28) HEE T O (SUHE R LA - AR A O ) 720 FEHFICEITV 2,
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HETIREALEDNZTY(HE 6 MBIR), =L, —FIDILHT, KEH R
THEERIE 2 RN, FESEE O LN MR BN RS TH 57,

S OBRIREDT 4 )V L7 PO EHCRIE S @GR 2 < GO
® 3m LLE, FORERPCE ~ RPN S
@ 6m LLE, HREOHRD S~ BRI S " IS8T
ORI S (JREHZ D 5)

— BN {© 3m LAE, FRRA LS~ B B
OEROREENIL S
OREET~ PRI
OB PR BLIRTEDC B

#6 JEERERI A R OO (T EREGINT ) 1360 % ZHARAR)E & — 7)1 & DR
KREOEE, ZFH#EIZfne UT, Bt PORE THEBNENHON S, 1
U NOEHE, 57 KITRT LIS, MM EDEPET, H NEICEIRG
HEEDTEET 5, TNUZ, HIHRIBILE CRAEOIEAZMNT 5. LARIZEHH
B8/ NEE, ESFEUEHZRL, Oz EOEMn sz L
VIVREEGT, WEPICABEOMERET &, BRE O 40 ~ 50cm O MER
L ARG, FHNILE T, JEEICAUREORER L, AR THEN S
Mk e SWE L, Jem e OWHERNSZD, HORIKAEES 23T, E5ICHi0
JEREENIIITE, MBS ea - BE L OHEE G S, FLIENOPUYS ORI AR

AL 29)  ZUEHER) | OH I ELEIEE DR (55 6 K1) ICF61F 2 AN LT L OBIfRIE, BRI (ST 1), =48
EAGR (3K 5) 5 KO E 2R « At (77 AT KK AR NEDR) SBURR B S LB L, MR (SR
6) BAFDO—FELHRIRLTNS, FHELIEE, TNEEDDTABBLMBELML T, MARDSITEN

%
7130 COEMBRB=FINEEINETHD (BHEERL) D, TOERNCTEVDT, TOESET—FI
FCEHIEEDTH 5,

FE31) ERENOKER (SR 3), BV (X 1) I ko THRfiEhizkoic, cohhricidlitBbnz, H
KIEBEHIMOBOIGEET B, FIUBEICAHOND K 5% (1) EIEOBRZ B A N T
x5,

7132 LELBEREOLOMN 2 fdEk->THb, crudtioNicky Teawara) EHEntnsd,
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bl — AR RUHEMLE
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. 003 MK s - MR - IR 0| MK BRES T
" T oid VSN ERM me . sHsrat IR ABEHLL )5 ¢ mud breccia”
I , R G
;?) e ] i~ e ' a LT BARBANE & A oL
0 LTI e AERIKE » IR SR AT # 5 AEBEKEHIRR E 72 %
RN B
BRK 2 B L S e
I e B ASERA MBS Hr R
# TE Coanmtims - pEgRe v
. E T B - REW L DI BRNTHD
B | b e memc £ 2ms L B X ) 5 A MRS, (RACHRIERE
3 et 5 ABER BN i T G
" Levrrl mran
" s REREHNE -WKE7  ~ a0 B0] _y ame =L
21w FARGRLOHL LB L THS
T8 | wo - WEARIES
B GEOHKE B

=R EEE B TEEMHNICa~h D 8 DICRHFENE, TDI B a, b IFHLBHE,
c~gld—®&IE, h ZLRETH D, —F&HIBUCIZFEE LR 0D, B SR O RS - B
HERZ a) &3 UE, MEOHR ORI O SN KIAE D E NS, —F/IIEDS B, ¢, e, TIERHK
LT WHIE T, d, g AVEikerEIC & T, AR IR FHOIR - BRILODIN - FHEFR 7% & O—F) e K
AMdTHY, BPEOFERIE g THS, SHIOPERZC DOFlETEDT &, DRIEF a,
abcdh, Fv7iRa,(c) gh, EHLEDSIHEORICHT Tld agh DHTH %, HHHS T
aabdfgh, Z&F/IEEFELTe, ZF/NDSHHEEMIBICOT T ce fREMNST > UFE
T %,

TR —HINCBT BHHE = ROFR

BFERE LAR0AS, ARETER, BENERROBE S, BIKEMICHE S50 TH
25, SHIMBOTGHIC, L5 S i LT AR RIEH s ic b

FE33)  MAIXKIE (SZHk 19) ICBWTIE, BIREOLHINNIROD 5bNE LTSN, ABICB) 58/
NEBXC-FIBOERICE>T, TOHDEFIBHBSE S,
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L0, MEADHEIKAEEN 525, FHEFELIEHTHS,
JERE, —&/TIEA 160m( — ), FIEBER)IIFHET 200 ~ 250m, JEEEN/ITIEA
90m fRETH %,
B —RIcENTH . —FINTBOTE, mROfiiE & BEbnsbaoiEh,
Acila (s.s.) sp.
Portlandia cf. kakimii Uozumi (MS)
Conchocele bisecta (CONRAD)
Macoma sp.
Turritella sp.

Neptunea sp.
T A DR

HEREL, JFRANII - KEIRNG EOEH» S,
Acila (s.s.) sp.
Nuculana sp.
Portlandia sp.
Patinopecten yessoensis (JAY)
Clinocardium spp. (nuttarii type %= &35)
Pseudocardium ezodesnsata (KUBOTA)
Macoma sp.
Periploma cf. besshoensis (Yokoyama)
Natica sp.

RERMET B

0.5 6 =&l J=

A, —FISRNEHORD SIFITNT THM L, JLRETEE XiEh N Oy
F)NMITICF THEEET . FALEIIAHFFBEHETH O, L OHBRIETREETSH
%, AHEZ, NHORE—F/IEDMT, ZOr/5 CHEHE LICEET 2%
LR Do LN ST, —H/IEEDOENZHY 2T LIZTERVD, HHE, &
BIMEHIRIC BT, HESHSE BICEE S 2 DOz —F)IE, FFHEEHE LI A
D% EDZ=F)IEEMT S (5 2 KB,

EEBNHOIRRRIEORZE ETE, —&®/IE L ARk, RS - RIEDE
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AMROE R E 57550, =&ML TR LIE LIEMESRIREE AR, £t
FEROWE DM, KEERREYIC K M2 ad, £TeAT KBRS OE 25
B, TEDETIE, —FIEXD BT LAFBEELEBOSEICELIT 5. LB
IS A O PUR T T, THEMNE LU, BEARUS - MRS % & D5k
AL BAFONHEAIREL I BICE S 1O,

JEIE RAEOIRTH 70m, PEEFR () DJL) Tid 90m, =& Tl& LIRAH
THBH 200m L LEFHT 3,
=HNEOBMIGIE, ZHHHEE —RIBEELELDEREENS (H 3£
Z),

O. 5.7 ¥ 5k @

AN, P (JEE) « — B (ZREA) 35 KO =F]) 1 (=HAT) O
EANCEELT, St 8IS FEROEE, BEZE > THIET 2,

KEFWHY ZMH AT, BBIREY > EORETV LRE SV MED, FiE
DOHCRERZ R ONEETH B, THC K> TRIEEACIEHDOREH 5, L<IC
— D SZEEHINNCDT TR, FIEICZLWesz e LTV, Eid EEEAE
i NAEBDGE: 7 IR & DIXBIMNES TR, ZHES) 172Kl 5 L e 7% <, BidvE
KEOEH (MEHE) ZRdodad Ao TLE S, AEPIcid LI LIZTKE
Mt (ERGLDOZ2EE) °, RIKEE W URIKE OME 23T, Jilft L 7zg&
HlE, A0 (RECW) ZE2T 200K THS,

JEIRE, =KD 150m, kv TIREBEO 400m O TAd %5, LML, H
AERFOEN T, TOREDZIIDPENTTHS,

AEPEE, B> KZINBEERT 2MEAZTBURINCEY 2, 1% LIzEiidx
DES>TH%B,

2ok g E ot A
Fossils from the Morai formation
Solemya (Acharax) tokunagai (YOKOYAMA)
Nucula sp.
Acila (Acila) vigilia SCHENCK
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A. (A) sp.

Portlandia (Portlandella) cf. watasei KANEHARA

P. (P.) cf. japonica (ADAMS & REEVE)
P. (P.) kakimii Uozumi (MS)

Yoldia (s.s.) sp.

Nuculana aff. robai KURODA
Malletia ? sp.

Neilonella ? sp.

Venericardia (Cyclocardia) n. sp.
Conchocele bisecta (CONRAD)
Lucinoma acutilineatum (CONRAD)
L. sp.

Serripes cf. notabilis SOWERBY
Serripes laperousii (DESHAYES)

S. sp.

Macoma tokyoensis MAKIYAMA

M. praetexta MARTENS Nn. var.
M. aff. optiva (YOKOYAMA)
M. sp.

Periploma besshoensis (YOKOYAMA)
Panope japonica A. ADAMS
Dentalium yokoyamai MAKIYAMA

D. sp.

Turritella saishuensis YOKOYAMA
T. sp.

Natica sp.

Beringius sp.

Neptunea sp.

Babylonia ? sp.

Fulgoraria cf. prevastriana magna (KURODA & HABE)

BT F AL

oO. 5.8 M4 N &

W NJE S Z OARIZERIE D i 2 H 59 SAHT, HIBITIL H» 5 URIC &
5N, HUNEINZEIS, M e LRI TRV < SAEENRE S O ER
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b, FIEOHIKTIE—F/IE» DRI L, BE O TIRARHEZ B A
Bo TS, TOHIKTIE, AFEETERIZHENINE S ZOEEN—F/IE L &
CHEMLTHED, BIWEREENS V- TE, HESE—FBCHYTZE0EH
BT EMTED, MEOHIEE, AR L PO E OIS ZE > TVwd &
Z&9.

L O TId, FEETNE, BURE IV N - RIS - BURARES R Y b, M
JEDYeE DA 5755 fME - MEDOMBE - a0y F R EOMIRE LicfEtiz
RUT, HEEEZES (Z0O 1 BIZH 8 KIC/RT ). miEOBRIFBETITHRL
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(Abstract)

GEOLOGY

The so-called “Kabato mountainland” is situated between the
central Hokkaidd (non-green tuff area) and southwestern Hokkaido
(green tuff area), and is a characteristic geological unit. The area
mapped covers the southern central part of the Kabato mountain-
land, and is one of the type area of sedimentary rocks occurring
in the mountainland.

A summary of the stratigraphic sequence is given in Table 1.

1. Kumaneshiri group

The group is the basement of the Kabato mountainland. It is ex-
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posed in two districts, the eastern (Chiseneshiri-yama) and western
(Betsukari-dake) mountain blocks, separated from each other.

Though it has been called Kabato Paleozoic formation, the
group is non-fossiliferous, and so unknown in age.

In the eastern mountain block, the group is composed of 7
formations apparently in ascending order as follows:
Nakagoyagawa formation (black clayslate with sandstone, tuffaceous
sandstone and a small amount of green schalstein; more than
1,000 m in thickness), Sappinaigawa formation (schalstein with clayslate
and sandstone), Urausuyama formation (thinly bedded alternation of
schalstein, sandstone and clayslate, accompanied with massive
schalstein, thin layered clayslate, sandstone, calcareous slate and
diabasic or porphyritic agglomerate, lava, dyke and sheet; 2,000 m
in thickness), Kyoyachizawa formation (black clayslate partly alternated
with sandstone and siliceous tuff; 800 m in thickness), Kumaneshiri-
yama formation (schalstein, agglomerate, siliceous rocks, diabase
sheet, rarely with sandstone and clayslate; 600~800m in thickness),
Sotchigawa formation (black clayslate rarely with sandstone and tuff;
apparently more than 5,000 m in thickness), Kamuishiriyama formation
(conglomerate, alternation of sandstone and clayslate, porphyritic
agglomerate, lava and sheet).

At the western mountain block, the group is represented by the
Betsukaridake formation which is composed mostly of clayslate and
sandstone accompanied with schalstein, many dykes of diabase and

hornblende porphyrite.

2. Kabato formation

The formation is brokenly distributed surrounding the southern
half of the eastern mountain block. It may be from later Eocene
to early Oligocene in age, according to the plant fossils contained.
The formation consists of conformably underlying 4 members in

ascending order as follows:



The Conglomerate overlies the Kumaneshiri group with remarka-
ble clino-unconformity. It consists mostly of well-rounded and ill-
sorted granule~boulder conglomerate whose gravels are composed
of various rocks, among which, the most conspicuous is special
rhyolite. The member is, in some places, intercalated with sand-
stone, thin layered mudstone and coal. The total thickness is about
150~350 m.

The Lower sandstone is composed of two parts, that is, the lower
half consisting mostly of fine-grained sandstone, and the upper
half of alternation of conglomerate and sandstone.

The Coal measure is composed mostly of the alternation of
conglomerate and coarse- to medium-grained arkosic sandstone,
intercalated with dark-colored mudstone and coal seams. Thickness
of the member is about 200~290 m. Plant fossils are abundantly
contained in the member, which are already reported by T. Tanai
(see p. 16 in the Japanese Text).

The Upper sandstone consists of the alternation of conglomerate,

sandstone and mudstone, sporadically with coaly shale and coal.

3. Neogene group

Lower group

The group occupies the lowermost of Neogene Tertiary of the
area, and is correlated probably to Yiudoro formation in the Rumoi
district.

In the Ichiban-gawa and Niban-gawa areas, hypersthene basalt
intrudes everywhere the Kabato formation as dyke or sheet, or
overlies the formation as lava, and is underlain with the Ponsubetsu
formation unconformably.

The Ponsubetsu formation consists of basal conglomerate and mud-
stone. The former overlies the Kumaneshiri group and Kabato
formation with clino-unconformity, and the basalt flow with parallel

unconformity. The thickness is 30~250 m. In the Aoyama-Hattari



areas, andesitic lava and agglomerate are contained in the con-
glomerate. The mudstone is generally black or dark gray, massive
and soft. The thickness is apparently more than 2,000m. The
formation contains many fossils, the fauna of which is mainly
equivalent to “Kadonosawa fauna” (“Takinoue fauna” in Hokkaidd),
and the flora to “Daijima flora” both indicating middle Miocene
(F,-F,, in Japan), and warm climate generally. Their contents are
shown in the Japanese Text (p. 20~21).

The Raunenai formation is distributed at the eastern margin
of the western mountain block. The formation is in contact with
the Kumaneshiri group with a remarkable thrust, and probably
overlies the basalt. The basal conglomerate is accompanied with
andesitic agglomerate in some places. The main part of the
formation is well laminated and shows an alternation of gray to dark
gray mudstone and light gray sandstone (rarely conglomerate) with
ripple marks, plant fossils (as Carpinus, Zelkowa, etc.) rarely thin coaly
material, but with nothing of fauna. It is inferred therefore, that
the formation is of non-marine, probably lacustrine deposits which
were composed under a calm environment. The formation is
correlated to the Ponsubetsu formation due to the resemblance of
its lithic facies and stratigraphic position.

Middle group

The group is subdivided into 8 formations as shown in Table
1. Regarding this group, a special mention must be made of the
fact that there are two sedimentary facies, the western type
(central facies) and the eastern one (marginal facies). Besides, in
the central facies, three local facies namely, Atsuta, Sambangawa
and Subetsu facies are distinguished. The mutual relations of
these facies are shown in Table 3 and Fig. 2 in Japanese Text.
This regionality of sedimentary facies in the group may be the
direct reflection of paleogeography at the time of deposition of the

group (about later Miocene; F4,-G). In the uppermost formation



of the group and succeeding Neogene upper group, however, such
regionality is not lithologically recognized. So, it is suggested that
the sedimentary basin would be transformed from differential stage
to uniform stage. And it has been clarified that these two
characteristics of the Neogene group (central and marginal facies,
differential stage to uniform stage) are recognized more or less
universally all over the Kabato mountainland.

The Hattari formation is divided into the basal and main parts.
The basal part is dark green-colored tuff-breccia, partly agglom-
eratic 30~40 m in thickness, and contains molluscan remains.
The relation between this formation and the Ponsubetsu formation
is not easily concluded, but probably partial disconformity. The
main part consists of an alternation of sandstone and conglomerate
at Hattari, the type locality, and as going northwards, it becomes
rich in sandy facies which are hard, green-colored and tuffaceous.
The main part rapidly thins out eastwards, while, the basal tuff-
breccia continues further northeastwards, extending to the bank of
the river Tobetsu, and overlies directly the basement Kumaneshiri
group. This fact probably shows the overlapping transgression of
the Neogene middle group. |Ill-preserved molluscan fossils are
collected from the formation, and identified as shown in the Japa-
nese Text (see p. 28,29).

The Atsuta formation is transitionally changed from the Hattari
formation upwards. It consists of generally gray- to dark gray-
colored monotonous mudstone, but in some places, it becomes the
so-called “hard shale” (showing platy stratification). The thickness
is greater than 700 m at the lower reach of the river Atsuta, but
the formation thins out in the east, near of the Toppu-zawa. Fossils
are yielded from the formation sporadically (see p. 30 in the
Japanese Text).

The Bannosawa formation covers the Atsuta formation conforma-

bly. It consists of glauconitic fine- to very fine-grained sandstone



with sometimes muddy part at the type locality, Banns-sawa, and
becomes pyroclastic northwards. Fossils are contained sporadically
(see p. 31 in the Japanese Text).

The Subetsu formation is composed of the basal and main parts.
The basal part covers directly the basement Kumaneshiri group,
and overlies the Ponsubetsu formation disconformably or in some
places, rather conformably (at the river Ichiban). It consists of
breccia, tuffaceous sandstone, mudstone and tuff, all of which are
not well continuous laterally. The mudstone contains foraminiferal
fossils such as Martinotiella communis (D'ORBTGNY), Bulimina pupoides
D'ORBIGNY, Trochammina sp. and Globigerina sp.

The main part of the formation is mudstone interbedded by
characteristic tuff. The mudstone is dark gray-colored rock with
platy stratification, partly siliceous and intraformationally folded.
The tuff is green or white, hard, compact, and, in some places,
more than 50 m in thickness. The formation rarely contains ill-
preserved fragments of fossils of Lucinoma, Portlandia (Megayoldia),
Sagarites, etc. which are similar to those of the Atsuta formation.
Thickness of the formation is more than 500 m, and rapidly thins
out to the north. The formation may be equivalent to the Hattari
and Atsuta formations in the western district.

The Ichibangawa formation has sandy and/or tuffaceous facies.
It rests on the Subetsu formation conformably. Two facies are
distinguished in the formation, in the northern and eastern districts
of the river Subetsu. About the northern facies, the middle and
lower parts consist mostly of tuff-breccia, and the upper part re-
sembles the facies of Bannosawa formation. The southern facies
gradually decreases the pyroclastic rock eastwards, and at
Suidozawa, it consists of thinly bedded alternation of coarse~
fine-grained sandstone and mudstone. |In the eastern district of
Shigdono-sawa, the formation is not developed, but probably it

corresponds to gravels or the tuffaceous basal part of the Osokinai



formation. The thickness is about 90~250 m. Fossils collected at
the river Ichiban are Acila, Portlandia, Conchocele, Macoma, Turritella,
Neptunea, etc., and those at the river Atsukarushinai and Suido-
zawa are Acila, Nuculana, Portlandia, Patinopecten, Clinocardium, Pseudo-
cardium, Macoma, Periploma, Natica, etc.

The Sambangawa formation overlies the Ponsubetsu formation
unconformably, and is laterally continuous to the Ichibangawa
formation. 1In the southern area, the formation consists of tuff-
breccia, tuffaceous sandstone and glauconitic sandstone, and as
going northwards, it becomes rich in intercalations of conglom-
erate and mudstone, coal pebbles, coaly stripes and glassy tuff.
Considering to its stratigraphic situation, the formation may be
equivalent to the Subetsu and Ichibangawa formations in the
Subetsu facies area, and to the Hattari, Atsuta and Bannosawa
formations in the Atsuta facies area.

The Morai formation is superposed on the Bannosawa formation
(Atsuta facies area), the Ichibangawa formation (Subetsu facies
area) and the Sambangawa formation (Sambangawa facies area)
conformably. It consists of platy stratified “hard shale” , partly
showing massive litho-facies and containing big marly balls. The
thickness is 150~400 m. Molluscan remains which are shown in
the Japanese Text (see p. 38~39) are sporadically contained.

The Osokinai formation is the marginal facies of Mdrai forma-
tion. Two different facies are recognized in the formation. One is dis-
tributed in the southwestern district of the river Nakagoya, changed
from the Ichibangawa formation conformably. It consists of gray-
colored, soft and massive mudstone partly with “hard shale” , and
is about 100 m in thickness. Molluscan remains such as Portlandia,
Lucinoma, Clinocardium and Macoma, are collected. The other occurs
in the northeastern district of the river Nakagoya, and is slightly
unconformable to the Subetsu formation. |Its basal part consists

of tuffaceous siltstone, tuff, tuff-breccia and conglomerate, and its



main parts consist of mudstone which partly transfers into sandy
or pebbly facies. It has a thickness of about 350m, and thins out
southwestwards. Molluscan fossils obtained from the formation are
Acila, Portlandia, Clinocardium, Turritella, etc. The basal part of the
formation may correspond to the Ichibangawa formation due to its
stratigraphical situation as well as the resemblance of litho-facies.

The Hidarimata formation is the transferred facies of the Hattari
formation and is the lowermost member of the Kita-atsuta group
which occurs in the Atsuta sheet-map area and is composed of
volcanic rocks. It consists of augite-hypersthene andesite and
hornblende andesite.

Upper group

The regionality of the sedimentary facies as seen in the
Neogene middle group (central and marginal facies) is no more
distinguished in this group, but the characteristics of marginal
facies are remarkably shown by the presence of unconformity and
thinning of formations. Geologic age of the group is probably
early~middle Pliocene (H;-H,).

The Kanenosawa formation is the transferred facies of the lower
part of Tobetsu formation, and consists mostly of gray-colored
massive mudstone and muddy sandstone. Fossils from the forma-
tion somewhat resemble those from the Morai formation, as shown
in the Japanese Text (see p. 44~45)

The Tobetsu formation is transitional bed from the Kanenosawa
formation in the central facies area, while, it may be underlain
unconformably by the Osokinai formation in the marginal facies
area. The lithic facies of the formation is gray~bluish gray-colored,
massive, fine-grained sandstone or muddy sandstone which contains
abundantly biotite flakes, and occasionally intercalated with thin
layered tuff and pumice. In the eastern area of the river Sappinai,
remarkable conglomerate (1~5 m thick) is developed at the base of

the formation. Thickness of the formation is more than 400 m in
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the vicinity of the river Tobetsu, and 100~150 m in the eastern dist-
rict. Fossils collected from the formation are shown in the Japa-
nese Text (see p. 44~45)

The Atsukarushinai formation overlies conformably the Tobetsu
formation. It is composed of the alternation of pumiceous tuff,
tuff-breccia, tuffaceous sandstone and conglomerate, and is 300m in
thickness. The formation is continuous to the Ichinosawa forma-
tion in the Takikawa sheet-map area adjacent to the northeast,
and is correlated to the Zaimokuzawa formation showing the
conglomerate facies which is known in the area of the southwe-

stern adjacent Ishikari sheet-map.

4. Quaternary system

The Urausu formation and river terrace deposits are probably
Pleistocene in age, and fan deposits and alluvial deposits are
of Holocene.

The Urausu formation forms the gently sloping terrace plane
which is 20~80 m high above sea-level. It consists generally of the
alternation of gravel and silt-clay. Though the formation and its
equivalent terrestrial formation (Nisshin formation in Takikawa
sheet-map area, etc.) are correlated to the marine Diluvium
Shishinai formation (in Ishikari sheet-map area), the positive evi-
dences are poor.

River terrace deposits are grouped into 3, generally.

The higher river terrace is most widely developed at Samban-
gawa area, and is 200~250 m above sea-level. The terrace is
considerably dissected.

The middle river terrace is distributed along the river Tdbetsu,
river Niban and river Samban, and moderately dissected.

The lower river terrace is narrowly distributed along the
riverside of the river Tobetsu and lower reach of its branch-

streams. The plane is well preserved
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The lower part of terrace deposits is generally composed of
gravel, but the upper part of gravelly sand is accompanied with mud.
The heights of these terraces above the sea-level as well as above
the river bed of the river Tobetsu are greater in the north than in
the south. This fact seems to be important in considering the cru-
stal movement in Quaternary age.

Alluvial deposits composed of sand and gravel are narrowly
distributed along each river, and at some places they are fan-like
deposits. The alluvial plain of the river Ishikari, the so-called
“Ishikari plain”, narrowly appears at the southeastern corner of
the sheet-map area.

Fan deposits are developed at the lower reaches of the river
Sappinai and river Nakagoya, where the mountainland consists

of the basement complex faces directly to the Ishikari plain.

5. Geologic structure

Pre-Tertiary Kumaneshiri group shows NE-SW trend in the eastern
mountain block, and NW-SE in the western one. In the former
block, the structure is apparently monoclinal, but in reality it may
be isoclinal, because overturned phenomena are observed in some
places. At Kamuishiri-yama, the uppermost part of the group shows
a semi-basin-like structure. In the western block, the group is
conspicuously undulated and somewhat metamorphosed, so that
the structure is not distinct in detail. Other remarkable structures
are two horsts, the Subetsu horst and Sappinai horst, both of
which are separated from the main block.

Paleogene Kabato formation is distributed discontinuously in the
surrounding area of the Kumaneshiri group, and it shows dishar-
monious structure with that of pre-Tertiary as well as with Neo-
gene Tertiary.

Neogene groups show on the whole, the open folded structure

with the axis of about N-S direction, especially at the western area
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(central facies area), where the Hattari anticline about 20 km long
and the Tobetsu syncline extending more than 30 km are present.
On the other hand, however, there are recognized horst-like struc-
tures in the marginal area of eastern mountain block, but in
extreme case, a thrust fault occurs in that of western block. The
thrust (Betsukaridake thrust) is the greatest reversed fault in the
present area.

The sequence of structural development in the area is sum-
marized as follows. The main structure of the pre-Tertiary
Kumaneshiri group was completed in pre-Paleogene age. The
block movements in the marginal area of the basement rock
were carried out intensely in pre-Neogene age, and the wedge-
shaped distribution of Paleogene Kabato formation was caused
by these movements. Such block movements might be continued
intermittently during and after the deposition of the Neogene
groups, and constructed the above-mentioned horsts, thrust, etc.,
but at the western part of the Neogene sedimentary basin, an
open folded structure was formed during the post-Neogene and
pre Quaternary times. At that time, the great fault along the river

Tobetsu accompanying with several faults was also completed.

ECONOMIC GEOLOGY

Coal

The coal in the Kabato formation is worked at the Tsukigata
coal mine in the middle reach of the river Subetsu. There are 9 coal
seams, of which the 8th and 9th coal seams (numbered in descen-
ding order) are principal. The actual output is about 4,000~4,500
tons monthly. At other places, the coal mines are not worked at
present.
Oil

Neogene middle and upper groups in the southeastern area of
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he sheet-map area form a part of the Ishikari oil field, and there
are several oil-seepages. However, oil is not expected because
the Bannosawa formation as oil reservoir and the Morai formation

as cap rock are absent in the anticlinal area.
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