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n5s.
Selaginellaceae | S—
' 10 20 30 40% 7ok, BN OME (HA4) T
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OB L2 L, ES1mE E 0 LA T bl OBEE O FALIZIE, 70 VEiEE R, BOREAIR
KT, E<EELEZBERRELTWD. ZoBEIE, EANIERETHDS. Lichi->T, EAWNIDb
i, HEROHIEL L TIRRHRTH 22, ol ITE<, FRHERE & 1320 #u.
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AR MU O ST IEHERE (I3, TPALNTE A8k 2 B s o THLINEMER &, IR 2 TR
TOINBHER D 5 5.

VI. 1 AL HEREY  (Ns)

AL EHER I, FENIEAROBRTE (MR 7) TREIND (FEIBK). I Tk, HIKEK



TR A & 1L ST L MEOMEEE £ & 2 RITAENE D EMLIC, AFERNOED 25 LROHfE
RIS, JEE2mIE L OHFLNEHER A AT 5. B O AL, HOEOMEE A 1L E
NG, TarbZ ik S TelEHiE S 5ET 5.

FPELINIRHEREE, PRI - AP - AL OB Ok, FERIA MO R T DI,
FALAN b &) > THET HEEHED TH 5. BERIIEFIIORKEEEEY 372, Tadz O
BTWRNWI END, EHHEOUHFYTHS.

VI 2 LR (@)

FRHII - FLPN OB, BRI & 0@l S N7 BENIAS FEEL TV D, Z DR SI3HED
NIRm- T2, BIE, ZHOOWIKRT, BHERNAEZ 2D TV 2 Enb, PRV DESHDHS
borHEENDS. BELHISGENS &b o T, ELHEARHEREA TR L, ERESS0emLl LORE L
K HbHivDh. B, A@UREHERT D A EROBENSRD. £ OO TOILEIFHERM) DI
i, HEY L2,

VIL [T K HERE Y

FHEEETIE, B & IRE 1 S AT AR O TE 0O 3255 K (L REE T - FBAlTL 72 &0, R
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HEREIE, TREERHFZES (1968, 1972b) <0, Z D A1 — (FEHIIED, 1968, 1978) DEAEITHI-
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L DOEFREFRLFE LI TER (E19X).
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Spfa2 - Spfal « En-a/e ¥ C, ZOIENICEHMOTo¢c - Tab2 b 00T 5. T, HEBIY
h~ IR, SERHHER OTET, Zh O OB FRHERY O8I FINERIC OV TR L < fld
72T, T, HHITEHHORE P KRR OSE & M OFRFIZ OV TORIERD Z &2 T 5.
70k, Spfal LEn-all WL, SR EHERBOHE TI HICFELBRE Z LIZT 5.
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FES BT, AL PRAOATERT A LU VR TRAHRM A 3BAONDR, TNHED S BET
MDHD%E, FRBEEMES (1972b) 13, Lo VR THRAHERY 3 (Op-3) LML, Op-3i3,
BEDHIHLTHo L b A L PA (T.5YR6/8) &RL, AMAZRBOCELBAEZREE L, £
DEFRIEITAMmEL RICET 5.

Z ORIEHIS T, B XY o Fam L, FEBERICBIT 2 0Mm0IRE R LTS, K
ROBIREIF0emTH 5. FAFW T & ITRFEAREL L, 20I1EHh, PEOHEMEAZ ST, AN
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Ban—2 7 EHRELE 8 AL
= AREHIRCE RO R, (FERHE, 1978)

fi, BERISETRV. T, O
MIIZORBIBMERTHY, Fiz, &
RADEDLI~2%DEDATOMM % &
F, FORZTEELEIE, ZO0p-30H5]
DHRETIR-> TS, AT AL, FAn
KLk oR@mONE LS LL/hE
WV, WhLZAEMOLDHH DD,
TR D BB 5 AR D b D <eshard
ML,

7E, KEWMTAa b Y hvE (R
@) FHEOWEET, Op-3D0= LALo
JEUE AR § DR ED S5 DT RIEA
Fr oI, 43,200 7330 B P.
(GaK-4110) L& I TWD (HHEEIA
WFgEss, 1973).

Op-31%, +MEHFOTS, FAIHGHIE
DOFERMNLRKLIZZ EIFH LN TH D
n, ZTOWHEIZONTIE, BEDELEZSH
THTH .

VI. 2 XZBETAaY 7 HEFEY
(Ssfa)

Op-3?D EfZIZ, ZAVE TEANTREKILW &I BB ~BEOMBLA 2 ) THFEM R A B
(HBEAARIFTES, 1968). Z O FARMHERIL, FOBOFEMITIC LY, AIFHEHE D T3k
TR Y THRY (Sfa) EMHINTZ S DOFFEBIZH 725 Z LB LN o7 FEHHAED, 1978).

Z OMIIEHIS TIE, Op-3& FERICEAR ML LD @ALOmEIZHTm L, WS OHBICOmT 5. £
DI KEEIE38eMIZ ETH 2728, —RITITECmATER DOHE ThHh 5. Ssfadd |- T D i KL A
I, W b2mmEL T TR TH B, SIS, REREMN L, AR LD BRON T UL %
o TVWDONRFHETH D, ZDIEH, FHRA & HARA 254, ARTIEALRR.

VI.L 3 AL UBETRAHREY 1 (Op-1)

TREHIATIES (1968) 1%, Z OB TEAHERMICH LT, T Lo VR TRAHEY (Op) L\ H4
HEMHALEZZERHD. FAFEOERICE ARV, FLr D0z 2T 2O T KFHER® S 1



BTN ERWLENITRY, L VR TRAHERYOR EALICH D bOE0p-1E YKL (+
AR e, 1972b).

Op-11%, Op-3& HRAICIZZERB DR, ARk (1.5YRT/8), AAFEMNL L 72
DEMR D 5.

Z OMIGHIE TIE, Op-3& [k, FWEEICHAI L, Op-1% Dt 2 HiFmE!IE, Hiambl Lo EhiE T
bHD. TOHMKERIE, BTRE - BANEG 0IENNS, BISR ARG 2SR RBERIY DL O b K
BO—2Thd. DTN THINAREMNS 2L bbb D, BAEHTE, [IAO/NSWEABERZ2 LHH
BOHZAPHRY, JROBDEEAVKRO LD LR H 5.

FEHHAZFD (1978) 1E, ZDOOp-1DEM LMK O LN, €O FEICAA 1%L 72 AR
REMD, Op-LiE, HEfE (1969) 23Xy L7 Zk TEAHERMW D, Spfa5, Spfad, Spfad &5 —
O TR AHER O FIROMALENC H72 5 Z LA BT Lz, 7eds, KBTI ORI
) OO0p-1E T L V&b RILARDOUCHEMIE, 35,750+E1,3504EB. P. (GaK-3669) & & &
s (HRHGEZES, 19724).

VIL 4 HAmkETEAHERY (Hpfa)

Spfal <°Spfa2 &, Z=d FALOOp-1L OE OB —AEHFIC, KB LIKEE GOk kL
R UM T ARHERI A 55 . = DR T KRR, 1)1 L0 H 5 i 2 i 4y
HiFHb0T, Tk AEk FEGHERD (Hpfd &fs L GRAIHED, 1978).

R BT IE S A LT3 2%, —ORIEHSECIE, FISMEOBE (HA14) CHASNDICTE
R SR RS &, HEGIOREHRE L RBEOANETED b, FATNE LS LD
. F7, BER, AEICE R, KIUH T ARV, 7ok, HpfadMEEEIE, BfEO L Z A
RITh 5.

VI. 5 X7 TeadeiEy 2 (Spfa2)

Hpfa? LAZICtfr — LB A2 TS AT, WEBAOR FTRAHEMA S 5D,

Wit (1959) 1%, PSR 5 R+ B RIS IR 2045 5 2 OB T kIR %2, X5 T
ORI 2 (Spfa2) LREFRL, FOHMmMEH LN L.

Spfa2 OWIRAIZFHHIE, HIER O THAZBOBARN SR Y, GEICE L, AR TEN
T OIS N T~ AREE LTS, HRRRII2mMmEL T TH 5.

Z ORIEHIETIE, Spfa2 (TIEIE R hT- > THAI L, Spfal O FIS, F 7213V v — 2
BEIZE AT, EnE I AT24cm, —MRITIE, 10cmETEDIES THMT 2.

Spfa2 %, \WH LB LARSA L AR OMIRERIC & &, BAHPICHZN 5 OB SN G
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Op-1D L5 RRIAD/ NS WEZIERO b DIXIT LA LR BRI,

VI. 6 X%ZBETRadfi%m 1 (Spfal)

ANEE (1941) AR LD & 05 L 7= s FKRHERIIIC ST, FUER (1956) 13, = 0O kR
BB FEIC b L, HIEEK S OO ORERE LA THL ZEEH LN L. BT



(1959) 1, Z O FARHERMOEHIRE Mx b ML, Zha X%k FRAHERY 1 (Spfa
1) EMEFRLT-.

Spfalld, BAKIZ £ URAITRR2IMT, BEOMEWVWWDWD LA 7 AREET L. 2O
BRI, EDOIZEAENRT T ATHY, SMID7n. MSFERRITEO &L DR, PEOREREA,
RITHEG, BEANHGIS, MEOGHEANGZHES TS,

Spfalif, EALAN TR EO@ALEIZAAMA L, ZORMEKTH - & bAoAz rd. BREIE, &
WEZATIOecmE EbdH Y, %L fibiLd K oI, Spfal O Rk, ME%HFEHN T, Spfal i
LR D W EHIE LR LTV D.

b, Spfal b BB IA S OUCHERIE, 32,2005 % B, P, (GaK-519) (FKHIEHIAFHT
Ze43, 1965), 32,2002, 0004EB. P. (GakK-714) (f&jE, 1969) Z/RLTW\5.

VIL 7 el FEAHEREY (En-a)

Spfal OE LI, BEHIOcmOBar —LBE XS AT, IKEBAOK N KRN A 5N D .

Z OHEREICHRT LT, HiEg (1956) 1XH K ILED &k L, Spfal & & BICHIFRIX Y D 7= DR
JE@L UCER LTWe, BRI SIE, OISR A IUARCAEIC OB 5T 5 & B2 b
T HE alf IR AHERY (Ena) OHEREOMKAHITH L Z L2 LML EHIFED, 1968),
6T, Spfal dHZ-LZRWV BN Taf & DRDICHZITH D Z L am Lz (HBEIENZES,
1968).

En-aif, 2MICAEL, EABRIEMNRE<EEN TV DO THIROK U DT 5K T AR
Thd. BOKIE, FEEMEMRAELGOEAER, ROV T A5 0, OCELR T T
L, BAKITAKERBOD. 518, ARAZEEERVOLEN-aDREO—>TH 5.

Z ORIEHIK TEn-ali, Spfal [CIRWTIAWS AL, BRI, Ene ZAT40emb 2. Spfa
1 LRBRIS, HRFORERIC L > TREFEONT, EHARHSC FALNAHIOFEHE B2 i EHiE
ZIRAL LTS ORFNEA, 1970, 1972).

En-anfE FHERIZOWTIE, ARR - /MR (1972), Il - VE (1972) d6 JOHBEIERF 7S (1972
b) AT TITIBRTVWD LS, 15,000E4004EB. P.  (GakK-2370) (FiJiE, 1970) & 13,1001, 2004EB. P.
(GaK-3261) (L - M7, 1972) OMEBZ LA TNS.

VI & m R

AR A 5 < Lo sp g~ RS- RIS, BB O KR Th D, XHE iR HE
i1 (Spfal) 3L UVHEE alk FEAGHEAEY (En-a) AL ML TW5S. ZhbdSpfal 3L UEN
—ald, YREOLER - HRKEOL LT, BICL o THEBEIL, EoMSIc T ER A K TR L.
INHOEERE, FBEENES - EZ LV —7 (1970), AKHIE2 (1970, 1972, 1978), HELIE
2y (1978) ICE > TRELKHRONTE . ThOLDOHIEICL D &,



OEWEHORM TH S, Spfal BLUVEN-anH ik LOEE, &0 EHOSmOMIEE, H21K
WREND. Qb EE, Spfal b E, Enaliid ks X O OB AR Xy S5 A, AXIE
B X5 IZJEVEN-als LU O DA T D HUE TIE, 20 ML S v TS Spfal b i
S LEG. Lo, RHIBIZAM BRI N TV AR RO KEIIE, En-afbEThd (522
). @Zh bRk, ThZxhsSpfal, En-a® 1 IRMERMOHERIZOEZ >\ T, BARORL
WHEBEINBE Z b R L, £ OMICKIET D 1 — L8 TR SN DI ERUR I & 23389
LD, ZOEMEIREE, HBRICELDLND.

AETHE, AREHIKICTED b W< 22:0Spfal dkd IS EIC A, K< FEET HEn-alii)
22T, FELKBRD Z &I27 5.

VI. 1 X% T®RAYHEY 1 OHD R

VI 1. 1 4% #

Spfal &b Fid, EEER-TREO KM - MEmRKEMNIC L <HELTRY, FALWN TSk S5 B
bz, 18OMELA EAFRD BN TWE OKFHNEDY, 1972,1978 5 iaFHiEAy, 1974). LavL, Z OXIigHR
TiX, BELEn-aBL P20 miIckBhbn TW\WH7®Ic, fERTE/Spfal &b miThbTnThs.

BEDLZA, BN ITEHICOS b0 & LT, ML paiTU-S37, Hulski sUEs B E 0 O K-To1
(H14535), K-T36, K-T10 (M1472), EEFIEHIICODHOE LT, [FU<EMTOK-TTL (i
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(Abstract)
TOPOGRAPHY

The mapped area is situated in the central Tokachi district of the broad Tokachi Plain
extending between the Hidaka Mountain Range and the Shiranuka hills, and it is topo-
graphically divided into two regions; the southwestern hilly region and the centrall Tokachi
plateaus.

Southwestern hilly region

The southwestern hilly region belongs to the eastern slope of the central Hidaka Belt. This
region geologically consists of the pre-Cretaceous Yaoromappugawa Formation which is the
upperpart of the Hidaka Supergroup.

Central Tokachi plateaus

Among the central Tokachi plateaus, some plateaus such as Kamiobihiro, Higashitotta,



Table I. Summary of the stratigraphic sequence in the Central Tokachi Plain
Age Stratigraphy Remarks
g Overflow deposits : }‘i:? Gravel, sand
3
L | Nakasatsunai Plane Deposits » Ta—d Gravel
» Soft loam
Kamisatsunai IIb Plane Deposits Gravel
» Ball structured loamm Dune sand,
Kamisatsunai Ila Plane Deposits | + En-a gravel
Kamisatsunai I Plane Deposits «Spfa 1, 2 Dune sand
© Kamisatsunai I Gravel Bed Gravel
g
_*2 « Hpfa
o E Biraotori Formation « Op-1 Peat, clay, sand and gravel
5 « Ssfa
g (& + Op-3
b5 <
= —
5( Motoimatsu Plane Deposits Loam
K » Red-brown loam
T | Kamifushiko Plane Deposits Loam
=
Kyoei Plane Deposits Loam
‘ » Red paleosol
Higashitotsuta Plane Deposits Loam

Neogene

Pliocene-Early Pleistocene ’

Pre—Cretaceous

Kaochien Plane Deposits

Kochien Gravel Bed

=] .
o | §.8 | Main part
31881
S l2€g
[ = _
g |@w Meto Tuff Bed
a =
5
7
=
S
= Osarushinai Formation
[_.(

Yaoromappugawa Formation

« White clay

Clay and weathered pumice

Dacayed gravel

Pumiceous sand, clay and
peat

Acid tuff

Gravel, sand, clay and peat

Grayish green sandstone




Kamisatsunai and Makubetsu compose the main part of this mapped area, and on each of
these plateaus well develop some of the following flat planes which were formed during the
middle to late Pleistocene, such as Higashitotsuta, Kyoei, Kamihushiko, Motoimatsu, Kami-
satsunai I, Taand Il b, and also the Nakasatsunai plane of the Hollocene. The surface of these
planes incline gently northward, and difference in direction of inclination within these
plateaus seems to have occurred succesively since middle Pleistocene to Holocene, as the result
of noticeable uplife of the Hidaka Belt.

In Kawanishi and ltaira areas on the Motoimatsu, Kamisatsunai I, Il a planes, there have
been detected more than 180 ancient dunes conmposed of the materials which derived from the
deposits of the Eniwa Pumice Fall “a” and the Shikotsu Pumice Fall 1.

GEOLOGY

The stratigraphical succession in this areais shown in Table 1.
Y aoromappugawa Formation

In the southeastern hilly region of the Hidaka Mountain Range, the upper part of the
Hidaka Supergroup has been named Yaoromappugawa Formation. Only the strata, belonging
to the lowest member (Y ,) of the Yaoromappugawa Formation crops out in this mapped area.
This strata is Formed by a series of fine to coarse grained sandstone, graded sandstone and
massive coarse sandstone, intercalated with tuffceous sandstone and calcareous nodules. The
thickness of the strata is revealed to be more than 3,000m.

Tokachi Supergroup

The Tokachi Supergroup developed in the Tokachi Plain, is divided into the following four
parts in ascending order : Hombetsu—Ashoro Formation, Ikeda Formation, Osarushinai—Ori—
beyama Formation and Shibusan-Nakazato Formation respectively. Among them the upper
and uppermost of this Supergroup, the Osarushinai and Shibusan Formations develop in this
mapped area.

Osarushinai Formation
The Osarushinai Formation, consisting of gravel, sand, clay and lignite, accompanied with
tuff beds, is the sediments of a shallow sea and terrestrial deposits. Its age is considered to be
latest Pliocene. This formation is distributed under the Tokachi Plain, and in the northeast
part of this area, it forms a large synclinal structure.
Shibusan Formation
The Shibusan Formation develops on the northeast edge of the mapped area and it is

subdivided into the basal member, Meto Tuff Bed, and the main part.
The Meto Tuff Bed overlies the Osarushinai Formation with unconformable relation, and it



consists of acid tuff. The main part consists of caly, pumiceous sand, gravels, thin peats and
tuffs. Judging from the K-Ar dates and Paleomagnetic evidences, the age of the Shibusan
Formation is of latest Early Pleistocene.

Middle—upper Pleistocene Deposits

It is noticeable that the fanglomeratic deposits, the Kochien Gravel Bed, prevail throughout
the mapped area, underneath the whole younger Pleistocene sequences. The lithofocies sug-
gests that the western hinter land, namely a part of the Hidaka Belt, has been eroded away
vigorously in middle to late Pleistocene.

Some yonger pyroclastic and gravel deposits cover the older dissected Kochien Gravel Bed
and compose many flat planes. Such younger gravels are the fan and fan-surface deposits
formed by erosion and denudation of the older thick gravel bed. The differences among these
flat topographic planes in distribution, inclination or plane surface and kind of composing
pebbles suggest that the upheaval movements in the Hidaka Belt since the middle Pleistocene
were not uniform in places, and the acme of rapid upheaval in the Hidaka Belt was earlier in
its southern part than its northern part.

For the correlation of the topographic flat surfaces in this plain, several pyroclastic fall
deposits were used as excellent keybeds, viz. in ascending order:

Orange coloured pumice fall I deposit (Op-3)
Shikotsu Scoria Fall Deposit (Ssfa)

Orange coloured fall I deposit (Op-1)
Hidaka Pumice Fall Deposit (Hpfa)

Shikotsu Pumice Fall Deposit Il (Spfa2)
Shikotsu Pumice Fall Deposit I (Spfal)

Eniwa Pumice Fall “a” (En-a)

These pyroclastic fall deposits in the Tokachi Plain, including the mapped area, are roughly
estimated to have accumulated since about 50,000years to about 10,000years B.P. This estima-
tion is based upon the 'C ages of the several horizons of pyroclastic fall deposits.

Kochien Gravel Bed

The Kochien Gravel Bed is composed of decayed cobbly gravel cemented with clay. The
gravels consist of sandstone and slate derived from the Hidaka Supergroup, and the rocks com-
posing the Hidaka Belt such as hornfels, migmatite and granite.

This gravel bed is traceable to far east, though its upper parts had been lost by later
dissection.

Kochien Plane Deposits
A unique yellowish pale gray clay bed is frequently observed on the Kachien Gravel Bed.

This “fan-surface deposit”, named as “white clay” because of its characteristic withish ap-
pearence, seems to be the product of argillization of volcanic ash deposit.



Higashitotsuta Plane Deposits

Although the Higashitotsuta Plane appears to be extensive fan features, these were seen
to be formed by erosion and denudation of the Kochien Gravel Bed. These deposits are only
a thin cover of red or reddish brown coloured loamy paleosol.

Kyoei, Kamifushiko and Motoimatsu Plane Deposits

These deposits were formed successively on the dissected surface planes by erosion of the
Kachien Gravel Bed. They are composed of thin reddish brown loam, brown silty loam or
thin sorted fine gravel bed.

Biraotori Formation

The Biraotori Formation consists of peat, peaty clay and pumice fall deposit. It is exposed on
the upper part of the several cliffs along the Tottabetsu—gawa in this area and it is a part of the
bed distributed widely from the central to the southern part of the Tokachi Plain. It is a marsh
land deposit accumlated in a swampy area which developed after the formation of the
Motoimatsu Plane, and it is covered by the Kamisatsunai I Gravel Bed.

Kamisatsunai I Gravel Bed

The Kamisatsunai I Gravel Bed, more than 20m thick, is laminated cobbly gravel. This
gravel bed is considered to have been accumlated in a narrow subsiding zone in N-S direction
along the down stream of the Satsunai—gawa. Tephrochronological investigation revealed the
date of the Kamisatsunai I Gravel Bed to be younger than the deposition of Op-1 and older
than the Spfal and 2.

Kamisatsunai 1, I a, II b Plane Deposits

The Kamisatsunai I Plane Deposits consist of brown loam intercalating Spfa 1 and 2. The
Kamisatsunai Il a plane Deposits, brown loam and pebbly gravel, are younger than Spfa 1 and
older than the ball structured loam. The loam and gravel of the Kamisatsunai Il b Plane
Deposits are yonger than the ball structured loam and older than the soft loam.

Ancient sand dunes and periglacial phenomena

More than 180 ancient sand dunes scatter widely in the mapped area and they are recognized
to have been formed under the periglacial climatic conditions during the late Pleistocene. These
sand dunes are mainly composed of reworked pumiceous fine sand derived from En-a and
Spfa 1. Many other burried periglacial phenomena such as involutions and rising of pebbles
are found on many places in the Tokachi Plain including this mapped area. The ages of these
phenomena are considered to coincide with the cold climatic stages confirmed by pollen and
floral assemblages. “C age determinations of these cold climatic stages were carried out on



Table 2. Correlation of Tephra and Periglacial phenomena since Late Pleistocene

Age ‘ 1C Age(Y.B.P.) 1 Stratigraphy and Tephra| Periglacial Phenomena
(1667A.D.) Ta-a
2,010 oo | Bt by
3,240+110
Holocene 4,5404105 .
Nakasatsunai Plane De-
posits
8,9401-160 Ta—d
« Patterend ground, invo-
Younger Dryas Soft loam lution
« Involution
. Kamisatsunai ITb Plane
Allersd 11,410-£440 Deposits
| 11,9404:240 — — Ball structured
W, | ©Older Dryas loam » En—a sand dune II
12,5304+490
Bolling
13,1004£1200 Brown loam
Oldest Dryas « En—a sand dune I
15, 0004-400
Wi 15, 8004-400

natural charcoals found in several horizones of the loams. The resultes are shows in Table 2.
Deposits in Holocene

After the latest Pleistocene glacial stage, accumulated in the mapped area the Nakasatsunai
Plane Deposits and the fluvial plane deposits. They are modified by some periglacial phenomena
such as earth hummocks which are constituted in a cold climatic stage of Hollocene about
2,000-3,000years B.P.

Tectonic movements in the late Pleistocene to Holocene

The Kochien Gravel Bed forms the framework of the topographical configuration of this
area, and its areal changes in the altitudes of both the upper surface and the basal level were
critically analized in and around this area, to detect the late Pleistocene to Holocene tectonic
movements which displaced and deformed this gravel bed. It was clearly revealed that in
general the Tokachi Plain including this mapped area had been a continuous subsiding basin
relative to the surrounding area of constant upheaval, and that there, inside the basin, exists a
local N-S directional upheaval area, the Makubetsu plateau, the western margin of which is
defined by an active tectonic line, the Oribe Fault.
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