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BRE (HPHIKPITES, 1968a)

JESENs T, Rl R —BARAL O R B i A Wrie i o 5. T Oz A & FrL, it
JITF sk D47 FE o T 2 & 95, ZomiE, SEUI - B - 25851 W3 s & BU
IZEIFEE LA L THEWSA A7 L, BRSO OEiE BIRE TR E <, Fiicied - TH
DI B0, FIRHIEIZRIRAY Y AR ERVT, JRHE E Bl TnD.

FRE & BRI o EALNT b & 1%, WiE & b AR — ke — A% K E, BRAOmED Y 7
=LA EEOETND Z Enb, FEIOEA Sz Fm S L CdbArTieTh v, dhiithh
K OHET EZ 2 Hhb.

X # @

JEAENFRIEC L, AREEZY D S O FOWEEEEAREEL TS, ZOomERBEEHRL, K
WINT it 2 O 5 A1 E 45, BR E OlEiE, Kmie 5T ouEm <, MOEEo Ficiky
7 br—2b0wT, HMEOBHENEZEL TR, WEEGHOMBH CHL ZLaR LTS, F
T KB OB R & OkeEiE, A & FERIC, BRI o Eficm->THERL, TRiciEEdb+5.
—77, BEUI - BB TR SN S B miEd £ 0 AR T2 <, BUKE & O @i/,

® X HE

JEE St )1 LATA O FART )1 00 FHEEICIE, KB L 0 & O IR 1~2B /MR 22 ] 3= By Fe 23 W7 T (1 5y
L, MEHIZHEIE 53N TWND, FRABLIOMZIEHEZRL TS,

I. 3.3 MHBREERICHEET DBRLFE

Z O BIMEHIE O ALTEE A S BT D ANT T, W D < MATE7R 72 6 A i 4 B VeI, R
BUZTFEAT L TME6~8KkmMD LAY & b D3~4E D FEENFHEEL TW5H. NREMO &M, 2
Y BT AR TRIRIZE A, —F, BRI O FAOEEFEETH LS. b Om RO Lk
WSRO O G, Bk L - Wepk O - Bpak Il - RS, BEL R bv e hUEIZKy ST
W5 (HBERTIZE S, 1968aks L (UM971) 19

BRRL I ®E (+B5MAARFZC2:, 1968a)

MEAAT T D™ DARITWE A ATICE D, I O A7 R ORI & TORIRIZ, Brhmicksniz
100~120m?D & 4 & D5 < BbT S 7= B d ¢, M+ RIS 2 R o Be i & JE A

E3) /MIANS (1971) X, ArB Yy b U EHBRIC OV T, 80m ~ 40m DFERHEIF KL O IVEL T O 25880 T 5.
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D, ZOMIROUIEEX TS, ZOmEE, FALOBRR I O - TR T3 2 M & 138 52N
e D L@l s U TRI S L. KBRIE SN T, #0001 o P72 (LTEE (&
130m) %L CINZL Ch LoD THD.

BRI @ (+BHIAEE2, 1968a)

EETOMA H50mMIZHK P 2BV 2 BE i, R < PR OB A s T, BRI AR R IS 8
L, M3kmIZET DA, oL, 2 b RSB ENTH AR nfiZr~d. 2 OHEHE
1, BEOERORMH TIE R — LB L, ZOTICBIEORE L - E 2 RESE TV 5
Y, B0~70OMDE & TIXAME ORI & 725 Z & 03D 5. 7ok, ZOmITMNBIET 5L, 60~70
m « 50~60MD2ODMIZEK Sy END LI TH DD, —HEL TH-o TR, Z OXIFHIEN CYLRE m
(X SN B HUBIENE, 4631 07 O FRIR B IR, S0 BB e 212, 8 EE60mRii#4 0/
e LThTNEINTNDITT IR,

BrRINE (1 BsHIEpFsEs:, 1968a)

AuBhYy N UEORE, SR FROEREE & O, BRI VRSN EBRORBEOTIEE, A4
B W LAAL O A FE 3 % 20~40m oD B 1 1 2 MepRIl i & MRS, BRa i X OWE R < C, FALOH
PRIEBEIZE D EDNTHAT 520~30MOLCRERDOH HHE S, OIS S is.

T VAR I ISR &, BRI O D 20 WP TR e B f 4 57% LT 228, AETEREAE» D
WERERRIC - TR IC R E A L, ABEEMTE TIE20~25mTh 7%, KHiClddomz .

HERBE (HBHEE7ES, 1968a)

B RP DM E ST, AahYy hVBEOMET, EE20mULFORWHEE (A16.8m%
DOEDME) PEDHIRS>TWD. ZOmE, M) FROMWHERZ ~72TT, A2 BRI > T
IRANS A (R ISl 5. Rk, Aub vy UBICHAT /IO EDIZIEA Y, 5 -
ONFER A OF TV AR EIE, Abd K OWE 2Bk T s X OKEE O 72 5 s & 0 £,
IEIRRE I 381 B i) | OMF IR AN X > THID BN TWAR, SRIIOEBLIENCIE, Rehvy
N 7 VAR O Bk EHI P 7 0 et & i L W e 2 E MRS D, Thebh, U~ U RFE M
AR CESERG M ROSERT 20 AR 2 5 oM IR THIIE, A e vy b U ERT, KEFEICHiL T
TN R s TR ENTZb DB HND.

FRETE, AT HE DAL 2> THZEEE T, BIB9S BRRR I AS YRR L2l > TR

EMIICE R DY Tz T .

ROspvy bomE (HBEEES, 1968a)

COHIFIZITAR e ¥ M VB OAFEZ T O OR B ES, MRS - BRI 72 & &2 H] o T
BV 0T LTV DL ZORGk FRARERIY & oW B NS, AR o 2 H
M- K7 SlCktbEn2 50 THL, ZZTIEHFELTHAr Y humEMNATEL.

PUEIGR AT B ERED 5 B, P ICEGET 2 M OM RS E, BLOFe vy b Ui bk < @&hio
FHLE - BEk T - I - M0 %5 By Fifl O ARKIEHE N TOA 1E, Sl <788, 8 KOS
72 EO R EEROEBIC, SRHOHIFIN S LB THOTNCRO 5N HICTES, oA
WD .
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I. 3. 4 e

JTIT, FEEIEIES (1968a) I8 L UKE S (1970, 1972) 2L > THLMIZENTWD LD IT,
T d L OV LI IE, SCA R FIRAHERIL, b KOV EaRE FIRAHERIMIC L > To< B
, Zothon—AfE - BREIZ X > TS RHENIL 0/ LTy, FERFEE R L
R AT KU e B B 2 SR A TR L T D,

Z ORIEHIRIZ &, BRI FIA R, A DR S ALRIT IR 2 SR S J ORI =, A5t
[ 7 O EE 236 AT A B, WHIFITIADY D I T, MR YA L, OHE A AR T135
ELL b, AW TETEU LR 5N TWD., ZRb0mib R, Wihnb ok FiaERmic
Ko TEMENTZH DT, BiEdd FBAREDIC IS, Wt EE T2 B TFEP RSO L0 LT
20, a8 LMo b oidd i, RMAMSEREZRICLE, OB ELE LR
WERERS>T2bDOREL, LORMBEMIN-Z 5EHELZEZ LTS, ZOZLE, oKD
W BRI IC A AE T, FeIB LOEIIT R T L HIT, HZR0 575 MmO HIE
AL S AL, RFTAICES Loz Rr LT D 2 Emb bl SN D, 7B+t <%, fLE
PRI M dak N 00 75 24 A s L2 F 1) 5 IS &, G TIRAHERILIC K 2 i [RET K 2 ok HOY
MREELTNA,
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OB I RS R 4 A

I. 3. 5 Wi

Z OHIROEI) N, B Al Lo ik i o F NS R A IR E S - B a2 R L, ZhEhihilkmT
W E DB ZIEIEER 2 S < 5T, KRBEAHIRENERNI TSN TV .

JEFENI - BTN IE KRBT S AHTIC A LD L 51, mo/h SV NBERERESRE L, KEHE
%L, WMLUWTLAERSREOEBAENTWDZ a2 R LTS (5510, 11K) . Z Do)l
HH - NURESCELIE L, KA 5 < Tl 2R E AT TV D, 7 A BRIl s A oS mpED
HERRIC Y D HKTIE, AINTFEEF IS A D & REE 2950, s & HRE L TRV MR 72 B R 4
R L, MR TT 2O, Fe b UiR - EEEE - BIRE R EOWE, IOV
REFEEISETND.

FA0B KM AT 5 & A IR 5 B A



16

sgE [0 5| rem [ mwm [ wemm PR

BB SRRUIF U R EE T D T 5 B

W ZOMEMEICIN T D REIRMIE D, Kind G5 WO TICHROWEEE b oM ERIT, b
TN ZRTE D070, 1EE A EERUSEVINE RN TR Y, MEDOHIY, BT ORMHERI O R
B, WM LD O LGV END, HMABTEL RN TRy, & <ICHEMICH>THL S %
HLTWDLZERHLNTHD.

PAEOREFHEITIE, oMl TiE, FRRHEERS KO ER L L L TR I TODIAWMEE TS, 83
TEDMRREIR A B THRICIEDR > TR SN Tcd &, MEIC Ko T TR g 2 H e 2 (K e R
Wa B, BERNLUETIEE LW TL L, ZREORMBEORENHTEN TS ZE, 51T, WMLWiE

w5,

1. 4 %2

5

PSS, JEREEEE O 70 T H BTN I <AL, EE - ZEBEB OB b T TRV, T OHR A
FACICE T 2 [EE R R AME—DFIETH D, LA L, BHIEIFETH® 51TV 2 AK[XIE ik ¢
13, ERITEEESIRRRICATT 5 EE236 5 A #, EED Dl TR & S IE D E K,
BROMRICET 2EBAEH R FEEL TWD. S B, SEME CEIE. O bl IC
PATICAL U HE S, TR « A & - MigE T OAEMR 2R CRIICE i« &, Z0IITTHRT bl
KAFERTERR L, ZBEOMIEEE L Sz, NRE, EEAET 28HOED, KB ok LT
JE - MERAOS AR THILIC R D8, KB—EIH, K—AEH 20T ST L, MoEKy X
M SNABEOBITARRETH .
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M. Hb =

O. 1 M2 A&

Z OREHIR D 5 B bK< ST 5 01, R R o FRERE, WER R L O e — A4
&, FETRAHRM /2L Th Y, FEETES JOULHEBICEE =5k, S BICHIZREWTE T8 L CAREHE
WAL TND.

BEREHIE, ASUROFEEZMEN T 2 A @R EFEORRICIE Y, 10.000mI2#ET 228 27D
AER RO LEE T, LR - oEm, SRR LILiR AR L7e s b BRI i 4
L, ®PHEA~ED TEHOMEZELIL TS,

JNRERHIRRE 2 E L LIPE AN E T HHET, EIChroTRIRE LTWERL, FLb X
WKOFIKAE - Fr— b » ¥ =V AZA U 2flelp , FEARORHE G B @ LRSS 0128 e o
tEns.

FE=SRABBE T, WHEHEELZELT2REMNE, WRRESOBLAEZ R T HEE» 525
BPNE, 2L T, BRRTEAEICZ LWEBREIKAS L MEDORME LY 225, KETTEEE O HE R
W&, Hritet - B e B2 5T,

B =RE, IRREEICE > T, ERTHERTZN NG, KEHEAI» 5RO EE RS A T35
dbx W—r % P A O A b ORBRZ S <0, 8T < ST 2 dEE I B i CREE 2
KRR TEY, BB L ORI FALOELUIER B DTN 5.

FA MY, o KE A s s L, BBl - BALKY - B - JRJR D& 5T 43 O LXIIE Hik o
PlzoT, KRB RRKBEE - BEMBE S 4 L, HIHOMHIEmAEL T DIZ
D, I HIT IS OREERE Z I A E A>T, ZLOFHEHARESE TS, T72bb,

(1) FEE B & LRSS 2 o IR A 2 Ak L -C, SRR Aoy s U R T oD S i Bl g s
K OFRI IR HEERE 23, ST O 2 B AR L C, JESRICIER D IRz m L, & <IeH
W T, AR O I I3 EE90mICEE L, ) VIR R E T 5.

(2) : JERHI - BB 7 & DFEINC I - THRET DB - RRHIBEA Rk L C, & H mdER - #h
L HERTY - RS - R AR - AR MR e O U TP I — R B O S, KA HERE A e
CIPRE B e E A s T S

(3 TS OR VRO ET DB EHERY & U, Bk 1 mbE - Bk TR S 0T 5.

HbhBEES S S AREED:

EBIT, ZHHOET - Rkt E 5 2 hn—AJF - B TRAHRM - A3 T EB IO 0
WCRET D HEENRO b,

M TROHER & LCiE, AL PR TRAHEMS - 2 - 1, XFR TRAHRE®2 - 18IZEZ
O Z B> THA L, HI3 - F2- FLREOF a ab— MafiE b, X510, SRt s
LEblo, MmO L AP SN T o8B E LTHNTHS.
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ESA MR Zofifici, TUEEEICSEDIT, K - IRIREM LB £ L9 58072 ME
O/NFHENIR AL TEY, ©74  E (RRXE, 1960) EMHEhs. £, b Ok
B &bk S 2 WERCBEE 23, ViR I o0 [ R - MR SIE O FIC@ b T s, E7 4 MY ER X
OV BB 1, AL RIC O & D3 S HEIR F—RI % 4% C, Fiz e R - TBER S
THERTE T, 20 BiEE, JRREOTERIC XD & B o RS CE ST D UL s DkICTen 5 %
WL R LTS, LER-T, ET4 MU EOMERULY X - T LRPKIIZRWL, U0 20k 9]
HHEEBEZDBND.

R : ST 72 & Z o O AL, PERHERICE & < 0 R sk A IR o 7oA E

EMIICTHIL TR Y, POLERRS X OBIRHER—R) 2 % L 0D, T4 R V<)L T, Rt
ISR E - THRET DRI T, ORI AR L OWIE 2 TR L, L8R HERS
W - JerkE, BEXOVUKMHERY 2B EIE TN D.

LA EO N IE OREREITIE, SUEZEAIC K DMK EEBNICIN AT, RICFELERD X1, H

MAZ 1) 2 HRILARD ERES—2 & H 030 2 KT 550050, Z< OMBERNEXIEICS
nNTng (k) .

Z OEHIR O VGG S B S IR T T T, TORBEEEET 2 b0 AR EEE (BAa)IEn,
1961) TH Y, BRITZ > THEIEE - ARAEB IO /~2 4 MR B DTS, AERE
BEIE, NNW-SSED &[] CRaift e LR m LA b, (EIEHD L HEIZTe > C AL 2 Ik
IZHA LTS, ZOMEENO R SREET, b )IERE (M) SIRRRERE (5 22 ahs.

Z ORMFHIRNIZ AT 2 g1, JRRE#REO BEC, JARXIE (A - iH, 1960) TLREED,
BRI T LR B (R, 1973, MS) & SR TV AEIREW EEICER L LD TH 5.

LEEH

g AR - fex (1933) JRIEHASE

A - KE (1960) JA2SE

Z ORIMEHIRNIC AT DRI, JCROIRWIFIR B OS2 TR L 9508, EcTeh > T
B LKkt T 5.

HHCEEOENCIE, AKENEROBENEXE THY, Fv— b - A - EIEERPCE A E R T
W5, WEEIZITMVEITZ ST 0REL, 8L LTV SABKE THRI TS S

JAAIZ K 0RSBCEEEEIRIC 22 0, AlREO b O LS. BEIIKEEAE R L, AR Ty s
MREETDH. Fr— b - AP - WIS X, SRR OFBEHIE 0L, Ml lod
DEF—fBHEL B b, RRBHOMIELIFT 55 2 THRAEE LD

FIRAEE, FAEm L, BERDREZ 295, Fry— ML, A - R - BRREZE T, BT, BENL0
m, 1~2cmENOR(LEE (grading) %83k T v — b OBIEENEIE SN D.
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B, TOHIEO A &REEOMEDOFEAIC OV TE, MR (1973, MS) OFFEAFHTTI N THY,
Z ORMEHIRN TIEALAL G oM Z R L, FEICEMEAT 5 RIS SO b Tn D . BRI o
T, ABBEOMEEIE, PESO/NAEOB ALY, BIkmlgicbhizo THRLY 7 2L
2{b L, F£72Z < O/hiE CHEEIELS LTV .

INBERE, ZOEHTRDE, BHITHBCS - IWEOHEENGRY, AKE - Fr— b+ Lv—
WAL A HE DRI L o C, H@ILIREH O H @ R B ESE Ch 2 MBUERRC it S h, Ya T
FEEZDHNTND.

M. 3 kpliias X OEKSE

Z OFHER AN CEIEE S D K RUE 38 K OVERGE & LT, MBS TE R R O B R |1 RIS LT
W5, Bkks & O EERIKkmMIC D> TR SN TV D Ry 7 2 VARD D,

o. 3. 1 Piks

PR T A RIS W TR RBREO MM 2 & L, s &bt BIE % 1< 300m X 400ma
INBIRT, BIRICHREShTVS. 8T T, BEALIRREAT, EACHER - AEARDHND
T EP, AAEMEFIFLALCEERY. REAZAT CEAROKRNATY A ZRICHARY, B
Eft - AEBEOMEID TS, REAIITREME - 74 B - H— LAy FREDPH
L<, SR e UCHIFTIC e « 22— Lo Gk LT G

. 3. 2 A7 =z/VA

IRETERED RS 4 12 & LIV A WE 2 Bt BgE A, BREONE K% & 0 2 Ciilkmizb iz -
THES TV T =22 LTS, BEE LTS, DETOONE T CIERER - MR - A
FERBDOENLD, EAIFEOMELZZOEFHRL, EHE O AERFICEDOEEERT H. ZOKH
PTG, ALV AE VIRITEANL T D WE CTlio i, ANERORMSCE - WA AE LT 5.

M. 4 ¥&E =%

FAFBE O =RI1L, BB K OZEOIRICE S oafi &, BEHILBEOH~DERICH T2 HIko T
PEHLCE A A DD, Z oty “AL-BEET ORISETICH 2o TR Y, dLifEE Pl LU O 8
ARME L IZBRAFR—Y 7 - ) o Z 7iEE), H&EILUIROEE H23 Y 7p &I B S 2 3R E O i B
2, ELOTEERMEICHD. OHIROFE =RICOWTIE, WA (1911) , #BAS (1933) %Ll
O, A (19%5) , B (1962) , = (196MS) , I - R (1972) 7p EOPMERENRH Y ER - =8
(1960) , iH (1966, 1970) O Dt THAML LG L HIL TN D, T b OB IC L v -+
BEE = ROREITIIMNICSNTE R, JEF, B, MR CRMROB-ENRZ RENTEY,

DHT
—JERERRR S L STV D,
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H3R MR —SRE T X 4 D

B A BAREY (1933)| B H (1953) | B ] (i1962) = IR (1960) | B -F 2 (1972) | KHEIE (1974)
R
ﬁﬁié%mg
TR cemmY)
S T e 5 |
" KB | A | AHE =
B 1 KA R nx
w| & B . % ig (B8R
BOIBLIE | 8 BLUIR ayieE 2 w|
) REH KR | N ®| | KHE
#® BREER| B | B rm | X B L
# REHE REH = B | soun 2o emsg | B BeUlE
i G| wewss| ¥ | a x| tiaal B B
B IR zEqm REMEZE | ¥ | RER
ch
B | 2¢+1B | B | REHR EFA
1B EFARE RER
b 7
o * t
Ed ] ] R ) R B
# o 5 N K ¢mﬁT
O + & 5
o B a3 B
858 1 | BANE
1t BHIIE BRI | o BAIER
P AVTHB ‘
B : <x>xnm%m
S [ 4
1 BAae BERRE ?
IR B

ZITE, INETOMMIEIC L 28 HEOHE —ROBIFRSOLKEZFRT 5L S, 1
B2 Z O IR HUEIZ 3 A3 2 RBHEREIC OV CRERT 2 2 & 127 5.

I -

4 - 1 KA ERE

4 ARA - fEx (1933) KisHERE

Wi (1962) KR
R (1969MS) KAt i i
EE - REE (1972) TEATERE

1 4)

JEE Stk ELBE IR 8 L OV L7 R S
(1969, MS) 1L, RS ZROR FAEE U EFLA, RIETHUSPNEE S )RG> & B3 1.3km OWIK, KO /1
MV EAHIIC LA I LS, TECEERIKCA DAy 2 B G DRI AT 2 B L, AR aEIRCEE & s Lz,
P - R (1972) b Z OFRKEEIKEBZ R0, HODIERBREORK Ta H0 5 b0 L LTWD. EIIE 2 ORI
JB%, BEEBICHET D UROEICAE LA L, ERFAERDO LD L SN TWERE, M5S0 EMITCEHT 255 % 27 )
YETZEREROBOL L, SHIC, LR—BEEOHIICEIT 57 ) X VIEHOBHRIIOVTHRE TS~ TR (7
B, 1969MS) 1%, Z DRESHKEEIREE S, b5 WITRMA RS Tl ) BREM G A EL T o E T, I
S0EO EOWEEEAME T 5. RV T REHBIE, Mytilus chichanovitchi, Peronidea, sp. Macama optiva. Mya
sp., Echinarachnius sp., 72 EZEHL, ZhbOEHLA NS AFFHUKOEO L & 2@ BAbABmiE (- JRT,
1957 ; Uozumi, 1962) (ZXEL &4 2 WIREMEASHRUS. 7036 FHF - R (1972) 13, ~ULT RBICOWTIERE il T,
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ARIBEEL, REAE - SHEUIRE - REEIC X > TSN D, AR - fExid, RERRE S SE)IE L
DE O “FEGH” ZF L, RHNEZ FEICEY, BRUIBE “KEER DREEE 78 LT
7o THUSK L TREREIFRGRIB 0O, RMFE~KSE 2 — 5 U CORBEREE L. B3R (1969
MS) IE, IBA - fix D “FES” [TEEDHLNT, REMEL EOME FLOX )1 @t & 1384 -
Wit EN—ET D L BEME LT, RE LRI, BEME - SEUIE - KbE 2 st e LCT—
fEL7z. Bolr, - R (1972) HIZEFEBEORGREZRD SO L, BENEEEEZ FMIodEs &b
\IRBJEREIC 5 8, EHUUIBEE g & Rt & | JERE L FEA TV D

E A # =

s WA (101D HRIREETE
A « fEx (1933) JmAfE
R (1962) I
B (1969MS) AT E
B - R (1972) B WA ECEE

B - R BT (RALWENE) 25 BRI 150m e [ 0O BE S 1 72 5t 0O E B

S BEAH SR AN-SER], BIR607 ET, RWERRICHAM L, SIS oI RIS
572 (H12K) .

B VWbwWws BEES" (hadshade) A EET 254, W - PV ME - BEIRKEE OAXACHE
Fr, ARG LV, BRI EAS - D - OB ISy STV D,

TEBRE I, ARG - BB L ME LB YL ME & OE SEI0ecmNSNOBCR EJE Th D, TEH
O B SRERE ORI A L, SE L MEPERT 2 89105, RRICIE KRR ORI 72 B
PRI E P EIT S Eh, THE & ez oy oitE & 7D,

PESEE, SEEROFEINE 2 b b AOEE oMM “HEEET &, lemNAOIRE L R
4 (softshale) DHETH .

BB EIE, — BE OREE 3 10emNAN O F IR G 2L ME L EIKE PRI, R0 LI ME DR
WHIENL 2%,

BE : ORI RIS TIE, 120mTHH0Y, L 7)If o3 JICHE < %85 L 300mIT i
T 5.

£R : & L THEOMKE « 2v METIC A EL, HIERTIC S ZET 208 MBIEZ L.
A IT—BACRAFTE L, HBOWIT TW 2 b DAL,

T72H DX, Yoldia sp., Acila sp., Venericardia sp., Macoma tokyoensis, Peribloma yokoyamai

Turritella sfr. saishuensis, Tectonaticasp. 72 £ T 5.

7l

THEEDRR : TOX T AJFEARFEOFEL, HEAMTRO L) IZBESNS.

5) REFEL, AMFEHRICEFTEDLTOROA, KEBRFOMRE 2 ST 2 72OICiilT 5 2 12T 2.
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LET D BV MARXETABEOLOTHY, FEEI IV NEIIQL EICHEBT S, Lo
TR E W2 LD 528, B (1969MS) 1%, M /L MADHELE o CTREME & HEL T
Wh. XEFAEERAMNE LIRS THD.
2@
W R (1911) W REHE
A - e (1933) SPUIE  RER (1962) SHEJIMSERE =i (1969MS) EHEL)Il =
B R (1972) EEUIECHE

R - DR N AN S S )

S0 0 REAE A IO TN, 1FIEN-SH M HALPE-F R I Em Az, HIZ20° ~60°
DR 2R LODJRRBITAEE Tofi L, A ILIRO RS 2T L T D, Erz 21l - A
MO mEEZ AL, PEACPE- SRR OER, FEICEVERIZ R L TomT 5.

B8 AEIXIZEACRE - BEED DR, DT MBIV ME - L MER EERRTICTE N
W@ Th 5. Iz THENTIE PN S E~EES—a— v Ma~ Efihifk LT
MRS Ha, #IbEE (graded bedding) Z77 L T\ 5.

AJE L N EB LR S — RIS 23 5l L 7o b B 23 2 <, e FECIE, MBSV MEEILE T 2 &R
BbH. FTETI, v MNEOER, FIRFEEE B2 5 b 2V MNaEE S RICEH &, /IO TLHEREEIS
LARLND. F—EETIE, BERETADLND X D ICEEE 2N BRI EB L, i (boulder gravel)
ZETeFEE—HL - RIS &) O BAEERE DS — RIICERD b . TO X DT TERD D EEICEER A
HRT 20, KBS TRIRICHRL LI AE— v MEORLASE & 720, KREREIZEIT LTl

BT : [ESt)1T150m, 2> 7 )IlT700m, /Syl (M) T1300miciE L, & HICHEFER - 5
WU b T A ISR 2K 7 AU 72 28 5 1000mEL B DR JE AT D

W13 ARG LHR, whs - BERRE CRIHITRBI)
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TR & DR : 184 - 4 (1933) 1%, OEESHIR ERHT CR ATE & S g odbmic, R
BEMRROM™M] BA5h, @FMENEBITHELE 720, @B EUIEEEIC FEEIROBEN S T
WHZENDOIENNERRMRTH D LHEE L. B (1969MS) 13, [MHLTIcis L TiE, OmifE o5t
SUTFEHTH Y, OEHEIIRMTIEH 25, @B LUIBEERD Tov MERE) 13, FREEE 2
LMD END, REELBEZLRERERRMEZRTLOTIERWVE, fiwm L.

FI RGN e NUT)ITHE, BBV MEEO BALIZ, RIS ~ S & v MR D EREN S 7
DM ENE L CHESEA~BATT 5. 8580%, W - S omBZ b o TELUIEE L, Thilg e
1%, BEEWBOBMRICHLZ LTI LNTHL E LTS,

X #® &
4 WA (1911) EEUREEERE ARA - Ex (1933) KAl BEE (1962) Kiste
I (196MS9) KMthE  EE - SR (1972) KiEE

B - EAL P RPN AT, R I T 00 B G R A 20 S KB A R AR (3T & T o)1l

S ARBTELU B oA O B 2 (5, KD R L O, RIS O S IURO AR L LA
<t 5.

Bl AEAEUT, EICKATL MEND R —ERREM A2 R T, R PRI - MR & >
b B AED10~30em TV EDOBLRASE T, TREOELEIIE L OB TH 5.

TEE, EYE L THCRICEN 2 EEE v PR L, WSO EE TH L. PENIEIRE T, Bk
BETeT OV NENDR D, EEITSRREEOFIK AL MENDRY), IZEA BB TH LN, DT
BRI 5 O E 28 A, E o ARE MR Z & e, KB AT A S 1.5km Tk o fE At )1 72 = 0 i
AT, AR L E B2 DD IRIBEWE SV MR & 5 2, B o R8I 5 %
AT

BE : B)ilicz > Th7a< b, 600mICiET 2.

IR : AEICIZ LA LT, Makiyama chitanii (MAKIYAMA) % 2067 5. BAbfA b & HUIZHUR)
WCEENTVDA, KRG HE, SOITRA R EE O ER EIC L TICLET D, 3L
Al ERWERDZ 5 o T A OFERE R L, Bt E25h5.

hH R KR

RHKE - SR - KisHE %@ U CrEHJ % Periploma yokoyamai 1%, FENFEOKMAETH Y,
Portlandia hayasakai, Lucinoma acutilineata?s & K fit/E o 18t A b HENEZ RS 5 b D TH
5. FALORGINE, XETAJERED EREORBMEFEOIZAC, HNBEICHBETSESshTnd,
Portlandia kakimii, Propeamussium tateiwai=>, X##f/g & & i3 % Lucinoma acutilineata? &
ET 2 ZEn0, BMICE DO REE b BEICAN, MEER LSOOG, KEEREZHNE (b
fhep - 4, XEFAJE - BAIEEERS (Pt (S LTl & v, AT R ik
nizkolz, wmo Lot sns.

7%, ZOKMEHIRN T, KEEIEE O/ B TY, ST oREBMIL R &2 & £, BEIRE
g (FAEF, 1962) 35 X ONHMREINE (M - (hm, 1965) Husic/yAi+ 25, KRV L AME 2 %4
\Z¥53 5, Fortipecten takahashii @h##ta S RETEOBEL FEHHEORIK L3252 01%, KiEfEO
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WAk REEEDBLA

KB AE | KEUIEE
b} B | (s 15

Solemya tokunagai YOKOYAMA
Acila vigilia SCHRENCK ®
Acila sp.

Nucula sp.

Yoldia (Orthoyoldia) sagittaria (YOKOYAMA)
Portlandia (Megayoldia) thraciaeformis (STORER)

® X

X

P. tokunagai (YOKOYAMA)
P. hayasakai UozuMi) X
P, sp.

Nuculana (Sacella) penula (MULLER)
Macoma sp.

® x ®® x

X
X

Lucinoma acutilineata CONRAD
Periploma yokoyamai MAKIYAMA
Neptunea sp.

X X X X ®

Musoshia sp.
Dentalium sp.
Makiyama chitanii (MAKIYAMA) X

X X X X

® common X few

R, BRI E CIIER RN EBXDONRZYTHA .
BLIEOBEDOESR

B+ O FTH =R IS HET DB, IRO3ODEYEIC KA &4, i HBERAY - T B A
LT, ZRENRRSTRHE - TS, T72bb,

OISR GRS KO-V 7 R g ORI - PR~ e B2 on s Zh b oMb T
MCEENLESE L, R—BEICHRT D EZBZAONL VY=V AZ A v« T X — R LD/
ML, 77U o2 ZIENTAE S KILEHEE, )P CRi R OBESRORER L LTomLTnD B
B DL BEDREIBEN B> TN D,

QFFIEHRHE SNDXEFAJEIL, L F2E U CREOHMAHE T, W MEE Tk En iz
V. FNICEAEICE EN TV, 7Y X 7RIS RILEEETH 5.

I BOTH O N U HIOREER, 2K E LTIV Mgk £ LT MBS DY,
FEIEOFEEITET Th ) B DHEE S D ke b AL RS v L, BEHTEMT L B2 5D
TV TIEHICHAKT LD TH-T, HEILIROILIEEBRD D HFT23105km L 2 T RN Z D
ik, BELRE R Bab SR DR SN lfli2 2< EATHRNE NS Z 21, ZoHko
PR L AT H & IROIFE HIY OfRFEE A BN T 5 L THEEREFEL VL LS.

@ELIINEFZ ETZE LT, b0 ET LHEEZ LR E L, 271 TI3E/E1300mil
T4, SHICHKETS FEZEETHizhans, 1000mz B4 EBAKET D, Zotiso BE))
JEoSE, TR L OEREOSRE c Ry 7 2V A B - S~ AA R AW ER Y
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~ 7 N ol

i)

B

T

+ + +
+ 4+
++ +

Lid:b=

HEER

( B35 ,1969 MS.)

B4l L) B o> BERE O 3 i 25k

AEEILHEIRO b ODZ» 520, ZORMUCEE A B ILARO M2 BRI 2 bh, WM LWHIE
MBI b/l LR L TWD. B (196MS) (2 LAuiE, EEUIEO T 6 LI BEeE 2 5
L, FRHIAERS « S 7~ A b - i ZANVEDOEERE 2, HEERREROHRE SRV 7 2L AD
BT T AR DTV D, 2B, ZOHSEEZRIGBTS &, LGBkt T,
WEES LSO HEIBICAY, AEHE (RA « KA - J#50, 1933 : HBER1962 : HH1969MS) & EIFAL,
B I O HU TR WP A B THD bR TV 5.

DX ) I E RO IREEE, BEUIEEETEN, MU EE O E &R LT E LI MRS,
D H LR & 42 < ARFRFIIIC G S, EEEHOTICS SO S H LR REHTH D 2
LERLTWDT (B14) .

BRSO T, BB LSRR OE WL MBS R TR Y, HELARD b O LR
MOBFKITHO L 722, 2 OIRE OHEFIH O FEIZRE I E TOE OR8N D.

PR AR TEHEN SO0 L 018, BBV TE, Hi =k 408 U R < JRE OHERH A
HELTHY, BEURO BRI ZRTEEHT < REER. 2o, B EEHIC SRS
FEL, WO A BT ORMREE SV & T R R EEE X 0 72 5 BRUIE OEES 1%, fEH
TR BB D H o IUIROE L EFREB) 0, SEBRASH b & BT Z &N TEHITHNR
[AVA4AN

E6) EFOLN, REMNEZKEBIO TMICEDRLO—>Th 5.

E7) BEILRE TS AT, AHURE G 2 B EERFHNATICEET S, HIB=RICEENIHICOVNTY, AHIKFE ORI
MO OHND. ZOHITIE, B = RITFRKE (EE. hn, 1960), §PNEKIE (BAEF - Lb, 1958) ([ZlR<HiTn5H LD,
ThEA S, O RER - b SHIUE - HNE, B ORERFICK S SN DM, K TR OREREI, bR A L IR o B
TEHEOLNDDIZAH LT, ARILREREZEZ NS I 7 ~vZ A b - FARWVERITIS SAHRBL EIch b b s . HERAEIT,
EFEREH SHRFE R ST EENT, HAREE S, AUk BEUIEICH SN D5NE, B X0 itoBEEICE- T, 1
LD TREOIHEMEERNAEOND ZENHMbATWS (EIL, 1964 ; Minato, M., Goral. M., & HUNAHASHI,
M., Ep., 19653 LU E DO RAREE 2 L) . FEHICOWTIRAR2 Z & ZEMET 225, BE H LUK o> 3076 i 12 55463
5, M RICKEET IEESBIORSND, Tl L - BIRIOBHAHEZ —ICLTW A HEREZIEA SR K S.
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II. 5 FEE-FpsHko B E X5 OftE & LTo
M Tl AR R KOGt Y

M. 5. 1 BET®RAOHEEYD
FEEF O th i A S IS T T D, KA PR AHAEY (Spfa2 - Spfa-l) (2o TiE,
Wt (1959) 1Z & o THAFICHAE 2> 5 410 THI PR IIBIE S L7228, Z D%, Spfa-1DMCAENN

15 HMEBEIC O DT 7T (TA R~ Fi/fe, Him6 (66C80505) & {kf &K Hi4:)

A6k EEUI—EFER )M oifFE 430 (66B80502) (ELUIE, v T
A MU, BEEME, 3 X00p-1. Spfa-l, ZiFE&trm—L)
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RIE AL CAFFHRHIATAFSES:, 1965 ; 168, 1969) , Z OF: FRAHERMORENRENL, T EJEE
HENTETWD. EHOT 7 Z12o0Th, RIEIZR-> TEF - 2, BRLOUCERITHATD
FEENEH SN (Ex kD, 1971 dbEil kLK M4 ZER S, 1972) .

Z 2T, FBEETFRSAL1962E N D T2HEE TICH LM LT, HIE IO EINR B L OHE
TR AT DAERFIE (HREMIARFZE4S, 1965 - 1968a - 1968b - 1969 - 1971 - 1972a) Z il U, MEHIJF -
I3 A T MRS KOS 28 & DOFEIZ OV T BN Uiz, IR I O M F i HEfE
Pz onTikRp Z bict 5.

FREEIARFES: (19728) 12 KAUE, HBFEF o sl & B i AT i, A EILAREAPE O 320k 10
BREBEZ DD, AL VB TRAHERY (Op-1-0p-2-0p-3) , X% FEnHif (Spfal, Sp
fa2) , BLOLGHVT T OEREKINOTEENC L 5 Hjgadk FAHERY (B2 WaofiTd. =
N BB O FIRAHER 2 - T, iR A IR & 2 8aTdRE PR AHER (Tad)
FHECILIIKE (To-co) , 36 X UMERTOEE FRAHERIY (Tab) 230H LT3

IS O T HEREYIZ X 5 tephro-chronology 13, B FEICH T HEMNALE O, &b
DI R ORESS, M X AR 8 D& F 21372 L7ciE 0 T, fali ik, baEk
WEGOBIE ()1 - /N - i, 1972) R IBA#SUEE O JEF K5 (F, 1969a - 1969b) 12 E87e
time-marker & L CHEH S, W EFEELOMI] (RS, 1972) R, W LEOARMB- Gk - T
H, 1972) ICHHELTE WD, FUIKOT 7 7004 IE, dbimE X LKG4HZES (1972) &,
TRERARIF e OTERERE b & ICRIFRFRESMER LIz b0 Th S (1972a) .

(1) AL vVl TRAHERD3 (0p-3)

MM - AL PN U sk PN AT R R 00 P P ekm, R IR BV ORKIE R Y D T (-
WL AR sE 4, Loc. 6681201)

Op-3/@1%, Op-2 - Op-1/8 & kIS, TOfEMAZR AL V@ (7.5YR 6/8) M0 @G L, k% |
O BRI A Z OFFERRD Hivd  (B18K) .

Op-3J& D EHMMAIT, $EfHA & D mOE @A (6F DOHIL90~85 : 10~15TH %) DHM»
Lo THE Y, Op-2 -+ Op-10DRHRIE A M@ IE A 7380~75 : 20~25TH 5 DT, H72 1 HIK & X
SND. GrAilE, KRBT 5O B S LRSS, B2, B D WIEERE) RO KPR
OFALTE £ 0 EALOMEEIZ, L RRICHHE L Th 3T oiT 5103 & e, JEEIE, 15~30cm
TWEDHETHD.

Op-3f@ D FALIZiE, #i3F a2 = L — MR E LR (Cfs3) #48F LTiBtan —A@MARET 573,
5518, 27BN R LIz X 51, Wit CIECis3% k&, W r— A& #A CREMEICEL, Hdtmsk
JEEDEDL b oL BH LR & o TWD. —F, BT, Bk UboiliE a2kt 2T a o
L— MR HEE (Cfs2) &, X DIC ENLICOp-2B D ntie# 5. REIL, KEHEREZ VIO
T EEEE - R EEEE (HREMEIgES, 1971) (IChBBONTHT 5, ET4 LU EORRER

18) I (1973) 1T+ FERIIC, HE I OB E 10 8 2580, WIAKIH, R ORAEZ R TOD D, FFIIERERTH 5.
1£9) HHITIH W TH, Op-3 1L v XRICWHEE L CRET DICT &S, LF L2 7R3 0p-2, Op-1 DAIRE L RigoT
W5,

10) v AV AT ALANICES. TR
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PACIFIC OCEAN

~Tod~ BEORUKEE
), BTEEERY
TN

Ve
)
spre EFEORTEEEMS

AT B O S5 AL TR MR B K OVK LR HERE M 0 oAl (H BRI RBFZE 2 1972)

o—ABPICHRDOND (IS, 1973) . L7=2-> T, Op3@Ixt T4 ~ U EOHERIhICkK F L7
HLOT, B4 MY EEHALEICD L Op-3@EHAT 5 — L@ L OXLE ATRRIC LT D, Y
(2) AL Pk FiRAHERY2 (Op-2)

B - AL PRI B3 N R ITT R F 594 00 7 Bl P fekm, ISRV OMTER Y O (i
[ {85243, Loc.6681201)

Op-2/8 © WHIRAIHEHEIE, Op-3@EIFEA LAY 2, WEMMMATIE, BICR<72L 91286
MITE SN S,

I5AEVE, HRALAE D S AETEE 2 R SR AR E U, B ILIROIEE L 0 KRR T T, 1RIER
PEHMICAMA LTS,

RGN ZNTH D, FEHCORGEIT10emAai, BELIRICT COEEZ| L, 20cmaitk &

11 Z ORIIFHIEIZIE .8 Tl 2 & 912, Op-3 D& BIZ Fhizka s (1973) 28 ‘B.p,” LARFR L7z RERA R E 3 2 e TR
FHER DI 0T LT 208, BEMIZE B L2 Tu.



_ [ | B A2 [ ]

#uY »ALAR L{;EE TagE AR FER BE  AWH

o 4 = \ 2N ISZZB

V.S X X X X _X| ——

N/
/ N\
NS
/N
N/
AN

opi
Cfs1 -_—

VS X X X X X X ——

N

Op2

VES[XX X X x X} — b

Cfs2 A L

N/ N/ \/
OP3}/N/N\ 7\
N /N /N /

o T

OOOOO 1

#18% (6681201) HDJIl, Op-1, v —AEOEMML  $F3EE (em)  (HBHAFZES 1972)

1€
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@ i

WK AL VR TERAAHRM ( Op-1) D44

20, L ZAILE o TIH40emIZET H. ZDO0p-2JE D434« JBIEOMERNIE, Op-1EDZh & k<
FEILTWD

KEO B2, BAXUWOEEZIXIDENMEEr —LERH Y, Op-lENED LEio>T
W5, Zolta—AEO EEICE, HRIC X o TELF 2 2 b— Maili& s (7.5YRY, Cfsl)
MIETET D

(3) AL VR FRAHERML (Op-1)

b o ALY R ik PN DT R VS 0 P R P Rekm, R IR RV OMGE R Y O (F
FA{A#FFE2, Loc. 6681201)

Op-1/& %, Op-3 - 0p-2F L WIRMIZITIZ E A EERITD 7200, GFINe0Hw < (7.5YR sl
% 10YR®s) , HEEEMNEZL 25N H 5. Op-181E, BAORKAIMMT, Immiik o
HRIZE R, BAFILSEM L TWTHRIECASIC O SN D, EHMMALE, SREREA > RiEHE >
A > ANATHS.

HATRICR Lz & 9 0S, HALAF 2 b I 0 o Kz kS iz LR & U, mH— 8o
5. TS CIEEEIRSE OB ANEICBWT Y, ToMENKRASND. BELARUIE ISV T, S
BT CHRIB0OCcMDJEE A2 R LT 5 (BH19X) .+ IR T, #910~25em™CH @il de i TEL 72
Y i Koo

Op-UB%A D5 H - &b LWHIEEIE, #dbimi & 0 1B UV - MRS (HRER AL
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%, 19688 THD.

Op-3 -+ Op-2 - Op-1J@i%, sMBl - EHWH « DAk X OBEZE S, [W— KD —HOIEH)
IS X DM FIRAHER L % 2 b, Spfa-2 - Spfa-1/@ & DHlk, Zh b Ol FEaHERIM ITHIET %
22 TEOREKRUDOREN D, 525 ZHKUPMOEHIC LD b0 LHESND.

WS AR FE 2 X RBIRT FR R B O 7 C, Op-LUEE FOCIsUgH L v ALK GA) ZERHELL,
ZDOUCHARIE, 35750%1,3504:.B.P. (Gak-3669) & i LT 5 (HEEIRIIZES, 19720) .

(4) Xk TRAHERM25 LU (Spfa-2, -1)

ZOKRIMKIE, HBFEICEW TS o & BIR T D KILK TH Y, HIBHX IR e8kiE & L
CTHIATE S, B+ CrE, AT 5 1km, FE~D O (HBEIRFFIES, Loc. 6673101) T
Il BEsND.

Mo C, BEEUAHT 2 307 Ui/ SR (1941) 1E, 2O —#IS3 AT 2 kLK 28182 LTk kL
etk Uiz, 2ok, HE (1956) 1%, HEFEHIC S 2O ONmT 52 L2l S
B2, B (1959) 1%, #EEKIIBREHKIEFRO LD THL L, E2ENGR>TWT, TH
JE A T AHEREY2 (Spfa-2) @R 7k Pt AR (Spfa-l) TH D Z & &5 M
L7=.

Spfa-11%, ®WARIA & LRI EKR2mm T, HEAOME WA N 7 k&2 2L, HEIYORIT
0.5mmIZEET 5. AOIWITILEN DR, TT7ANEZEEN WD, B, Opfld &3
LU, SERanIERIcE <, 2ofl, Waka s & BRI T) oANANRE EN TS, Spfa-2
1%, BB THAZTHOBRAMNGRY, ARiCE B, HEIDCRERIY Ok Z I~
ARE 2T 5. BIMMKE, 3ESpfa-l LT 528, ANAOEBLREL5E%NE A5 LD
H5.

Spfa-1& Spfa-2& ORAMRIE, E#LTWAZ L L H DD, HemOBHEr —ABZILSATND
NPy I 20

Spfa- 1D A FEFIF IR ITIL <, HIRATA S 8 b, + )1 Pt H K280, S 512
M+BORMIChlzo T, BRI, P IR I TIER105emic s & 5. FEHBCIEE <1378 %
75, TA40cmAlE TRIESIHI L. ok, ER (3200003000 £BP) L (i
BFgE2, 1965) HHIHNIC SN TV L DO TRYERE E L TOflfEA mVy. —J7, Spfa-200 534t pH L5k
<, KBFET D & LA NNBRIBAZ T TOWLEEIZ A L T DIZT ERW. B ST —MRIZHE < 10cmiiitk
ThbH. HEEE ORBRIE, BEADIRECSO OXEEE R, XZ TRaHERYE T Tndbok
b LWETH D, 2

12) R—vike—2afE, Y7 ba—A@ (FBEEES, 1972a) (SO0 T HEFEFICE, K< E-az B3 ) R—/LikiE 2R
FTRIKIBOOE —LJF (R—ke—2), S5ICZ0 EICHMAWKIKIBEOD Y 7 b a— L@, EHEH 20 ~ 30cm OJE/E %
RUTEL i L, ZOKEHRICH B BEL TS, IO OREMNZR e — A, 11.10 TR EKH S & Abd
T, WEHR OB ZH ONICT 2B E LTENTH DY, ZOHMHAEREIZ W TEIREH S Tldn, (&<
[Zr— AJEICHET 2R — /WIS, FONCTMOr—ACbR6ND T ENh5.) WIFRE ORI, REiR - 45Kk
B, ENENR— AR —LE - V7 ba—LFEOEL Lo bHL LWHIBH THS. 728, A - fix kR (1959) 1%, 4
BHUR O DI E R T 5, G TRAHERYZE O R — LRk e — KON, RERGITB LOX RETE B 220y, 20
5 -851%, allophane, hydrated halloysite # 4 & L, illite, gibbsite 33X vermiculite #{E 72D TH S &
W, F AR — VRS ORI gibbsite 73, 2 H&EID AR LTV DD TIZARWMEHEE L TVSD.
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0. 5. 2 ZofiogsE

TR, & F ISR TRAHERD OIS, KO b 5 L (Fa o — ekt
By, R RSP EEAREL, TNENSHIFIE ZE D BAHERTE DRk A v — Lo TR
D, #ELLTHADTHD.

MmBxHxt B

HRCith - FRBE SO M P9 RASH T S BN e (T) 0 AEER 2.5km DA EE (HERRRFZEZ:, Loc.
638041)

TR J OV O FERRICHE T D Bemh O R T C & 5 S MR T, FHEIIC R =T S Ak e
i, A TEN 7 3 L E & b0 TRV, GFiIdsiIkae (10Y72) TH7e o REtkICE Tk 1
JBCThD. FTmIRENT a7 =0 nbiRy, BT 5 ER0RBAE 0T 7y 7RO EoN
AN,

Bz BT, ES 2mAiko “ARLE” o LA BEiiowE 213 S A ClHRA A% L
TWA. £ ISR 3 VEEREE SN S.

O HF e L

BECHh - AL P R Hs o> B 1) AT S 1.5km OEER Y (FREEIRRTSES:, LOcC.638023)

ZOHRETE, TTIAES (1963) IZXk o THE SN TWD b DT, B OHRE 1o arerk
NosdELTEAZED, F-MEEE ORRTIE, RELNEHETOWHEYE L TRELTND D
LhEfiisn T 5.

AR, ERRREL VD LD LRBE BYRYs~%) 2L T\5. MAMTIE, ok
T BBt e — AN, FAICITEENEEL TV LOMEESND. SR, ZomEOR”
IZ2MMICHOTEDELSHEELTWDLA, LIZEDOTFMIC, FCMBEICET 21 ERYboHEA TS 7
Vi A &7, FALOBBICHE T 5. 7 L OERIT, R - R YTz VA - HiNCE - B 7R
CIZELIRORBRINNTH D, HHEFICE T 2 REATLZOE5 b - & b LWHE L, T
VIR T 5

3) FaaL—rEEETE (Cfs)

wRE & D EALICHET D Op-3+ Op-2 - Op-1 DI, #Bfan —ABEfkb/ens, Faa
L— Moz LEEEROE EENIBREL TS, IhE FMLEVHE 3T 3 o2 L — MR L, 5
2F aab— MEME LR, £1F 3 20— FEEE RS ES (MRS, 1968a).

3a #3F a2 = L— h MYk HEE (Cfs3)

B EIHERIE s PN 0 24 851 St 2 AT O3 B o B B (HBSEHARTZE<:, LOc.66C80602)

3@OFaal— MIWETIED S b, K MUK ET 26 0%, H3Fa 2L — Mk e
M 5. A, WIBRREE (75YRAM) % 2T 256 L, OOREME LRBEICR > TV DS
N, LT 30~ 60emEEET, H1-H2F g 2 L— b @EEHERHCBA TRV, HmhITEL,
FEHI AN BERR O UK - 5 H X - X e A I iedkZe & TRl S D,

WRE L OB : ATk =T 2RIA A, H3F aal— MaE R EZ0Es o0 1



BLVHIEE TH 5.
3b 2F 2 a2 L— MR (Cfs2)
i - SRR O BB 7, 1km, FHEAD OB (HBSIRRFZES, Loc. 6673101)
3T a 2 L — AR LES O ARV B e — A A2 HA T, B2F a 2 L— MEME RN
FIELTWD., KEO EIZE, “27 Ty 7 A0 Bfn— L@ HATELF a 2 L— @M% 1
WORHET D, $F2F aal— MR EEREO E - FHElE, PIRC ORI TR HEL, A

LIS M oD B 30,

i) |1z £ Tb

WOHND.

I AT Db IS RAF RS ER BN D.
3c H1F = = L— MEMEEEES (Cfd)
M - CHERE P o [T AT T 1km, AE Y O (HBEIRIFZES, Loc. 6673101)

Op-1E O Tl

-

, lemAl#E oW F o o L — AR FERBRREEL TV D.
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ZOF2F a 2 L— MR BRI, A

IhEHlFaalr

— MR I AT . AIIERTBAT, BAELIIARROEENTND Z RV, TR
T v AT Rthn—AEPREEL TN D.

S + B FHEER B O+ B 1 %
Al (X & m
R B2~ 2 IR = K
(L4l M Obm) (B R m)
Wiv - ]
SRR =% 3-EV RO IO OIS IO EG SR
X {3100 £ 1200 & B.P. (JIi?8)
N NN FE-G@ N 7N
AR A x 15000 £ 400 ¥ B.P. (B¥)
1 25vsea—al g 1 V1
Wi
<«—{E-b)
x 21100 £ 700 % B.P. (F#&)
paudorfer (E+ALA T amm) (B A @)
W ANHN NN AN uGpfa-l N AN 2N 7N 4N 4N 7] X 32200 £ 2000 ¥ B.P. (T&)
I Y\//\\//\\//\\//\\//\\//\\//\\//SD‘FG_Z\\//\\//\\//\\
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WlFaab— AR HEEZOE S b o L BT LWHIBEIE, P TR AR (Spfa-l -
Spfar2) Z O DHGHE & —E L, BAIFRO BEE, KEEREOMRERRETHD.
ULEDFET 7 7213 Lo LT 2 BRI S OREEZ EL DD L, FOXOLIITbHLDEND.

M. 6 R LR I 5T 5 301 b M

M. 6. 1 SEHlifEME

WA TS (1965) |, StHERELE

B AP B RIE I N RITSE HBE (HRSR ARS8, Loc. 638041)

SEHERRERE  (HBEIARRFZE S, 1965 - 1968) X, AN R Liz K 9IS, ARRIMEHIENIZ /A LT
RO, HHIEIZB W CEEEICRIEEY b 6, b2 LALHIC I » THED 2 R 2 ik 45, Z O
JBIX, ZEAERBICDI S T Y VEEOWE &R &0 ) FE b o—JF, HUEIC X o CHGECHER]
RHED A2 0, BIEOMICET 5728, ETICOWTATYH —HOBE Clie<, HERDEEWAT,
3V L ENLL EOHEREY A 7 ARRBD B,

BT B 2 et O FIBIC B B TEOBE Tk, HEERIRRBREOTE < R 2MEEKTT70%
V< &, HEEREFRoh 2 IEIZHskT 2850 < KBeE - IERHEB L OFR LY 7 = LV AO BRI
IR A R L, ZID OB IIARIICKIOTERE 7V VA FIINICEA TN D, COHREND
B O S HEIREE 13, = O HFICHIEN D K RBREO I G, e SN Ex 52N

21 OeHiEEEE (RAIRGS <) EREEE 2 < BT ERE
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ARECH 5. ARl O L HIEI L 2 T D BRI 2 &, 2 JIEREORDE - KiBCE e
M AEAARD B D, Ei EREEIER G > CREUL L, Bb#md 2. kb oo
RN o349 2 W g C1E, RSB TERE OIS L OME RS B3I % I &, i JIBEEOE -
WEETFEL, BT 2 VAEERN R EENTVD, S HICFHFMARRSFNLETH L2, Lok
D IRFIEN G, FHHERBIEAS, H7r 0 BWVKERIC - o T, BRI 72 B & R T b O R EEE O
BEICE S TERENTLLDOTHLZ ERHEESND. LEEN-T, BEIOMICEL, Ao
PEAHD O Lz, Wb D, IHPFIETH 2RSS OfEIIC, +BFE oKL, & AT
—H R, X BT B EILRD ERE S < HEEES) R L, 2 < OMBEOEID 5T D
LR DHIEAD.

0. 6. 2 FERIER:RHEE

WA TR RS (1968a) A Ik Hh

Bt - AL P O KT SRR O3 (HBERABFSES, Loc. 66100905, 66A80702)

FES BRI 2 R T D R E, RRB RS &R, 3 b ISR AL 7 IS AT B A,
K D FAFIRHN B CAREEE O FEZ R TE 2T, —F, ZOHRROMICHE L
ZORRHMAE o TER Sz, EEREO FICAbNLEWERE S, FilEREECchH S LEZ
BiD. £z, EALNEIEHURORESI - o JIEG R, HE 3PN RS O AR f 1 ek b X 5 -4
i FO—# 8 (Loc. 67080901) <Cli, JeiEME o bic2mid & ot v — MBS g 2 i C, )=
E10mMICiET 2 FEAFR MBS N HERE L, 20 Lickat, Opeikbn — AR ERESETVDOMN
BES T, SRR RS OBREE, O IEREORE « FEBCEEENRTO% EZ B L, Ay T =L R
10%DIEH>, IRRBJEREOWSE « TV ME, I 7~ A b - FTRRE - RS 72 SOOI % T olIc T &
WV RS LRI E PREO BB L ELAE T, ANBERMND IR LROBEAE L EA TS, 2D O fL
TEOKENEDTHY, ZORTHMOEE L EDESTEbLRVWRLLND. ZOBED T,
BEREIC X A3 IRDI 72 7 VEEZ RFIC 5 < T “2V VIEEEY L7200, 20 E2EREALRBE - T
W5,

O, 7 A - BN - B 728 & ORI S ET 5 B - R HHERY

M. 7. 1 i HmAREY

nd - AR S (1968a) , 1 H IR OHERY

IR - JLBE I B RS, B - R CHBEIARRTZES, Loc.66A803a2)
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Z 5 LRDOHEDHE A TOIRUWNELHEZRE S T, i) itk Tl R 15m+IC 5 5. B o LE
WX T, FORIRMERE T 28 7 9 VEITIZE A EIRA L. BEREE, h 7 NIEHE O #EH
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40%I2~Y, FrUTH L TIERE » AL 7 =R - RSB L OIRRBIOBN %L 72 5.
WIHEOMBIE, BEOVEE - AT OWRRED S IHWESHINC Lo TBRENZBREMB L E2 5D,
B O LA, MIEEE U Y O &35emdD i3S 3 = L— MR EHR (v AT A0+

@i T 7.5YRY.) BIXOENLY BfiAE 05T - 77 7080 L, fHmIEEIFa 2L — |

BIETEHEZOED b o L BB LV RS TN D.

o-7. 2 #HACEHERD

4 FELIRRTIE S (1968a) ki O HEREH

B - AL IS N O JBIT R - #0dl (HBEEIARFSEZ:, Loc. 638022, 66A80704)

A E A AR T D HERIE, BEFEOU ) B IO D b DR fRIC € O BB CRlZE S D, 22
T, EE10mLL BICET S RARZRO—E Lo # e <, 7 VEE D . SRR, RO
EOBR LGN D%, BEFEIL, WIA OB LR L %20, | IEHOEE (80%LL 1)
NEREIZEL 5. BEO LM, MEE LY 0Bt e — B2 A TH2T 2 2 L— MMatig i
NI H. ZOH2F a ab— MR FERL, 3@EOFaalb— AR TEROO B TH -
EHIASHEL, ETORERGHEATES H15~10ecme —E L TEB Y, Rk % ikp7 5 A 507 ke
2725,

W RS DA ORI IE, | NIV oMaE~Y offE (HBEIERBZEZ, Loc. 668
1201) CHIZESND. ZOBRETIE, BT 2LREBORAEEEOBEERESIZKE- T, (L
Y DOREER FHERIZETe, FAMICET 2B LEEENEIEL, 20 EICEEE Lyt — L@ a2 kA
T, Op-3 L2 RRITHA L, Op-30 EAZIZIE, ESK6.5mIET 2Bt n —LAEEOE, T
MZ0p-2 » Op-LE L USpfarld i L, #HidbifiZz BB 5567 7 7 2 ERXMITR L TV 5.

AL HERT L, 1A EHERSY & RARISVE S & RIS MG LR D EIC T TE L Tom+ 5 2
LD, ZOWEEES TRFEEIZEWD T A OREE FEEE & B2 b b.

ARRMEHE N T, KT O B ARDIE L 12Tz T, mEHIRO B A b b bmEiE, %
I, 3. 2CHl~_7= X918, EROERICE & S100~120mO ¥ fE 2, Mo SEUIE, &2
IERBED BN SN E T ORE v b3, BB TWAREIT T, o X 5 728
W HERE I T REE S, ZOmBHIFIE CTH D Z L ERL TS,

0. 7. 3 [LJHME

A RS (1968a), HHIT ORERY

b KB, A UIIEOEEEIYEI Y, ALBREAEXE I (BT S, Loc. 638043)
R I T OV L e LTI o - BIRENC AT DB i A AT S e A,
YR LS ZoBEIE, AL - R - RJE - KRN K OVA RO A RIEHUIRNIZ 072 o TIRL 4>
L, REHEAMET 27200 T, MEEZH > TRETIRHE - AKEO FIZh, ZREiot
B % >< HHWEHIEE IC RO T, A< oM L TWARRN L BlEInD.

JEESE) I P AR ) [ i3k Cik, Loc. 7210150172 F 0 L Hice T4 Y EEBREW, SHIT—TiT
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X, B AE O KBE 295 C, 5~10MICET IRV A L T D, i, JRRTTHE O K
R B OS2 IC Bk T AR Tl H28RICREN S L 91, FEHA R L THESh
BEUIT O2s 6O T, BEUIER L0 T4 b U BICk i SN A MR IHEE 2 k> T 5.

B8 SR T, Ao (Loc. 72101501) 72 ¥ THEIER S NS K 91T, Rifk60cmic b
FETHREENS, ZHSLRKOEMEEEZELEL L, DT NIIEHE L BOBIRELS] (imbrication) 23788 Hiu
% [ S 3~bmO ELHER I T, BB VD LD B 22> T DL BN £ » TRt i) T
WEITRIREZIR L, &<ICERREEZEER, HEBEOCREALBHOY LR WEEIcE .
L, T NEORE - Wil AL L, RREREOBS - FUARE, ALy 7 o VAMEMAS &,
HEREE IR O HEA380~90% % (D, B A TBALT DMK b REDKBCE &2 L3572 L, I L
TR W o3 A % e L7l /R L Q0D R CBEE e KBk & L CE L SN b EMARE (Thic
Y VR ST, KEONIFRE R E OB CH D) 1, FRRICE o ORI &R A 2 L 5.
R HEA R FRETR E BEILIRE R A TS A OB, 1~2%IC T AN 2R,

IKRTHED OARBICEDMEORZL, & ITMEOLEOREWEEHTIE, 20mll LicbET 5E
JEAFERE L, FEEmIE T~ A TLME S S e P~ LR, h e R TIERRORIE AW L, Aoy
o MEBOEATEROV SRR L > Thobnd. 7ok, ZOEEICE S H10cm, fiEICE
S THIOMIZ 72 » Cilifi T 5 n— LBV MESAHUE “L o R ICHER, BEEEN G S <
PEIZEe o TR Lo oREZ T 2 RESH SR bND. 728, Ml HILHRICTeh > TR
ELTHIRAE L, —@RIEA IS E 2 a A oRd. £, ALEEORIETE, E7 4 MY E - 8
PUNEEATEA, Hm~108mo @ S £ ¢ofi L, BEEEITE LA T2 &L bic, BE - wEo
LN AEEZ R LTV D.

MR ZHERR T 5 BEHE L, TROE T4 b Y JEOREE I~ TR O A E B A E 2,
R I EEE e, I 7~ H A ML 2582 L 20%I27ET 5.

e o U I T, BEEE o BiZ, Op-2 - H1F 9 a2 b— MOHEE T - Op-1 - Spfa-172 &
AR — ABEEESETND., Lo, BEmE LT HELTRAELEHESD O H, Op-2& K
&, MEEER LHoOBE, HOVIE - v b - BRR EOHRM O 11T, F1Fa 3 b — Madgk
+HEEH - Op-1& kb o — L Z2#ED 2 B Y, Op-1dH 5V ESpfa-178, o —ABEHATE
MOWMEEEICESET 56055, 202 &k, BEEEOERMN, &AL TETORMES
HoTNDZ LR, MBI OB BN NEERL TS EE2TLnEBbn s, filck~r,
JEE )1 00 e 6 78 R IR MR RE 2 T L D2, Mgl & il LT, ROPREIC TR AR R s — 2 k] oD
JETRENDIHEN D, BN TPETE CBED TS, ARERE D BRI 012 2 BRI
o i Z, ORI OWERICE D BEE (Op-2Z2 D8 5) OFKE, OHEOARHIC L vl
BIOBIC e HEARE M A HERE L, ZORICOp-1- Op-2& A 2i s, MLECRREL RES LM
%, @Spfa-235 L U'Spfa-10 KK BT E THIB A HER LS5, ZoRIIE LD Tr—A 20O
%, RIEBOWEIZIEN S IBHE R EOLRON LA L D ENTED.

MRS O AT, Spla- 1M IKRTOZEM I - WUrmok SI9IH1 & S C& 728, +REHIER7E S
(1972b, 1973) 1%, #ilt, Op-l1iE F? v — A% 35,750-+1,3504EB.P. (GaK-3669) , Op-20JE¥#E L&
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% BB IRBE 243,200 +‘2‘ 300 EBP. (Gak-4110) X\ IEEREL TG, —F, LHEIEIC

BBbhbdrahvy hvEi Eo, H1URKE - FERE - © 74 F U ESIE, wWiurmok 9]
HOERI L SN TWD  (FREHARIZES, 1971 /MU G, 1971 ; HHES, 1971; %5, 1971 ; At
5, 1973) Z L LB Z D L, EUEHESE ORI —BREEICWUrm T DK EHEE L TR WiEA .

0. 7. 4 EHEAHEREYD

WA IS (1968a) 2 H i O HERTY

X - LR L AL I OOBIT R [, B E RS BB~ T 2O R < S L (HBEIETE
%, Loc. 638054)

JESHIZE R IR < FEET DR « RHEZ S < H/EI4~mT W EDEEF AR L 35, B
5RO 72 B 2 REEA IR, I RR30~40emIC T A LRI 1 o 7o KNS LRI R
T 5. BAEE, A OBIRAEREY LT & A B N, BEEEU Lo, & ITBEFE DK
BETHNATWDDIZK LT, TOmLL N OHERYIE, BUREE L FERICHETH 0, D2 LD
LRDIEG, WROW - ifEs L ETn D, B BT, I - X e IR
INRIED SN BNG . ZOEEO FIZiESpfa-1% 08 F, RBGoR—iko—LAE, BLOZ

YT hr—ABERESE TS, FBE IR TR BRI S D BN Daf (IR
WFgtss, 1968a) (ZHL b HE-aE T oM D= OFE LR, Rt A — ke —LAEx 085
Lk, ZOXIITRETHD.

M6 S D Rk Y, ARBIEHIERIT IR < JEAY > TV D 2 S IXSEIT A~ 7228, I & K03
MOBEE IR E BB D, WrIE O, $O) 1 ORI EHE OB IR 2 Rk i, e
I & BN O I LTS KON E &2 02 < SEHEmE ISR, EAEERCE CRE SN KO

JESEmPL T OB IR AS, Sl N EEE 2 H > To o TR Y, A O FHRHER T

ARmE KAHE
638058 6873103 6873105 00 Somnee o
638054 (6873003) ( 66B80609) (66880701
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HHI LR LTS, Zop, AUOWEO Z OFRMIE Z DT 2I2Hl - TR i, BEINTE S/
KIS D BRI T, BHBE O RICSpfa-1230 i L, Z OB TRAHFEEEEBS > T, BHE
DHERT T 5 FARHBEIE LD > TW D 2 E BB SNLD. LT2d- T, ZOHES TITRMRHIESE X
AR 2 2 < BT, 20 LA BB TR > TR0, BHEHIIN Z O B~ > T, %E
MONEEIR LB LML RME L2, BIOME~LEBE L T k235 LD,

0. 7. 5 fAWimHERY

o HREEIRITE S (1968a) 14 iH DR

R H  KBIRTBOAEHTT O E Loc. 13 (66B80610)

SN FIRATRICZE - C, RETHEMALE2 S TS, 1~2kmoD Mz b H15~16kmD I R % 75§
TR Z 2L DHEREH Z N D . Z ORI TIIE S1~3mTW EO B REE L < E 0 20 g T, M
AR FECOHEREY (Ta-b) 2k /EBHIE L OMICY 7 hr—AEOE TS, ZOHEEND, itk
HEREY) & 5 B IS 3 1T 5 EALANI b SEfE It bb 325 Z N TE 5.

FYCEHERTYE, A O i, SO - EEUI - BRI 7e EEINCE 5, FIRICEen o T
P 2 OIS D < RO B i 2 R 9 2 MR & L OBl SN D . A HIROBFRIT, Al o
TR & 72 B 70, PRI/ S 0.

O. 7. 6 KEfmiERiyw

R H - AT AU S AR i

JEAHIAT T, KT A 0 2 KMt O BEE & KB i HERG D) & 5%, KBHE o Sz o 2 @2
~3MOEVEEE T, BEOEREOEIZ3M TV E T, EHS FHIC s TR TFT 5. Y7 ba
— LB LRV ORLEETH L.

O. 7. 7 #HKEEAERY)

R RMIT IS, RS AR O

JESRINA RS, RIS B RIS 5 % KA OBLE % 1% RBHAHERI & 5. BUTAREEE & &<
Pl7=, FEMEOBEMABE T LT 58ETH LA, LEFRIKE FICELTHBY, BREE D LR
AN

I. 8 vo4 L=

WA A )M (1960) £ T4 b U JE
Wi (1973) , 74NV E
ERH - RRRIEIRN, ) FRA R, BT A N YIS O/ TR

o. 8. 1 &KW omdse74hE
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74 MUEE, A - ®RE (1960) IZ& T, IR AME, e A4 MU FURS=INT
Wi, BEROMILOMEBEICAMAT 5 LRI Nma S nzbo T, BH)IOLFRIZ, Z030E - © 74k
U E DEPRAAED B EFIFIFE00mIZ o7z - C, HAMREHAEHND (5533, 34K) . © 74
F UJITCOAEL FIENIZBR STV,

—J7, FENFIROEER A N O/NEL 28T, B0 BUEREICZE o TR N E ToM
2, MEEDORIKEICH 2 EBEHAAOND. X DICELIIF 7 CEIESEHEIIZOIE A I E L T,
SR NE ERP R O 4 R, PN O ST 2 A =~ ) Fiiig R, RS0 X A )1 R, SeHiE
AOXY QAR XEF A - 2 )OO FREINSRICE y B, ARy BREENIC T I8
IR EINBA R E .

(1) BRHICBFIESH M) BOEHE

Loc. 7280803 (FB5EIAMFEE) (2 HALD K D IZIEWIRRIE « KILKER T8 - 22U 7EbE -
BERS X OMEE U ER EOREN LY, BEEImHICET 5. BEERICRESICBRDbh, %
WIS > TRWICH > THEE L T 5. Ao BRI EEmc, & <IW<OnofgEciims
L C, Piceaglehni Mast. (7= ~<>) OEY, Menyanthes trifoliafa LINNAEUS (XY T T) @
FT#EL, ZEOBRRIALEETNTHEN, 20O/, ERM»OHLAMOAEICE S40cmicE T 5
Op-37KAEL TR Y, )% - CTloc. 70D808A - Loc. 72808D-3 (HBMIAHIZES) 7o Lic bl
FLTRDLND., ZOHEFEIZE > THEIBIR LI LS, HikmEB L O A EIZD 5 0p-3% #
rr—AFEETA NV EORAATREL 225 (HIEHIAIIES, 19728) . AJE ML, BB
BfRE UTHARME L, JRRES IV NEORIC, J&S20~30ecm i f g 2 AT < 203, B g
WNZHE LT Hmy > « IV ATV U EFELAR. £ Lk FEBICEIE40emili# O 80 8k (LK JE 73
HHNDHD, ZOWAFHBIOKLKICEERAZ®IIET D, B4 (1973) 1%, Z ORAEKILIK
BogtEs L ToERaERL, BENEAE (“Bp” ) LMHATWVD.

FENNTIH S ©7 A4 VB, dLRIZ20~30 ER 2 S U8 O E W REM~ hiEsE B o, K
R E R THIRIE A BB - TRk s LTTMICP 2 <N TEY, i, RIS WVIZIEBLIN
RIEZIEVMEE 2 b DB IC L > T b T g, FHfHETH T4 MY EERNT, ELI
JEREEEEEEIC BB T aiEbH Y, B4 N EORREIIFEH IS ST 5.
B O T, BESEGIATAREE, E74 N VITFRICEONATWD DT, RHERENRS
WS, BIEESHNAHIRD T, B4 MUEE, ZOHMBEOHERTT S EANCE LWEIEIC L > To< bh
7o, ROWNEI RGO TIER S e, BIROHERM TH Y, EALZiehr>TT7 23y h L-DDHK
KRUTEEF DD DINRD.

WIZ, TIFNZE LT T4 R UVBOWL SOFEHD 5 b, BN b DIZ O N TRR S,

(2) EiE268, EHET (EH) (HBHMEVIJES, Loc. 638053=67072801)

CZOHRTIE, JEE3miE L o EESE O < i < AR AL R ICH 54T, 7 C <RI
B, BRUIBOMAEA A EGIZEBIETA NIERSMALTHAN, ZITRALASERE, 1
~1E5MTW EZ\E 2. AR, TR - BIRE TV MRS KINE OHWIDE 2 e itk &, &
~HIRL CHBEE DR OMEE VB O HIE 5720, JRIREN HIE, TrapamacrodaMiki (U7 ke
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351K E T A b U REop3, KILKIE & B, Sk EEBOBEEE B> T,
BHBE N RESICO D (ORRET, HlINCZ 5 i)
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@) 66880501 (K77 U R)

; // @3 638052

100 200m

67110302
(€54 Y &)

D—AE
Spfa-i

(@266880501 ;A R4y F)

ESF UM

36l EUUE IO Ry v T

), Juglans sieboldiana Maxivowicz (4 =27 /v ) ZZpE L), IR onT =y <~k
W EnZzmotz, 7eds, ZOBREOKNKEWEL, FAafmeE L TELRICRENEZEZATED,
“Bp” L OxttOWREMEE R L T D,

(3) BEHENFAAMEDBETEMOEE (HHEHIIKITJE2, Loc. 72809D4, Loc. 700807A1)
BT B & BRI 0 O ORI, RV ERNRHESE O A B DD, DD
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Abstract
TOPOGRAPHY

The southern Tokachi district including the mapped area is situated in
the south of Tokachi, eastern Hokkaido, represented topographically by the
hilly and low lands between the Hidaka mountain range and the Pacific Oce-
an. This area may be topographically divisible into the following three regi-
ons; Western hilly region, south Tokachi plateaus and coastal elevated plate-
aus respectively.

Western hilly region
The western hilly region belongs to the eastern slope of the South Hidaka
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massif. This region geologically consists of sedimentary rocks of the Hiroo
group of Pre-Tertiary and the Peruhune or the Hiroo and the Taiki groups of
Miocene. Older dissected planes, early to middle Pleistocene in age such as
Kochien, Makubetsu and Kamisarabetsu are preserved on this hilly region
and the surfaces of these planes have north-easterly inclination.

South Tokachi plateaus

The south Tokachi plateaus composed of fans and river terraces occupy
the main part of this mapped area. These plateaus are divisible into several
planes such as Asahi, Takuhoky, Churui, Oda and Ishisaka in middle to late
Pleistocene in age and Taiki in Holocene. These planes incline easterward
or southeasterward. It is noticed that the change of direction of inclination
of these plateaus since the early Pleistocene to Recent is the cause of the
uplift of the Hidaka massif.

On the other hand, the coastal elevated plateaus are divisible into 4 planes
being different in altitude and they are traceable along the contour lines bet-
ween 120-100m, 80-40m, 30-20m and about 10m.

GEOLOGY

The stratigraphical succession of this areais shown in Table 1.

Pre-Tertiary-Hiroo Group

Hiroo group, the upper member of the Hidaka super-group, consists of
the eastern slope of the Hidaka mountains. And the formation developing in
this mapped area is the uppermost part of Hiroo group. It is formed by a
series of thin alternation of sandstone and slate, complex beds of massive
sandstone and slate intercalating beds of thin chert, schalstein, limestone and
tuff in several horizons. Judging from those lithologic characteristics, the
Hiroo group is correlated with Kamui group, which develops at the western
slope of the Hidaka mountain range.

The Hiroo group exhibits a very complicated folded and faulted structure.

Neogene-Tertiary

Neogene-Tertiary system developed on the eastern side of the southern
Hidaka massif is divided into two groups of Peruhune and Taiki in ascending
order; the Taiki group, developing in the mapped area, is subdivided into
Odamura, Toyonigawa and Taiki formations in ascending order.



Taiki group

Odamura fomation

This formation does not distribute in the area mapped, which is characte-
rized by the dark gray-coloured platy siliceous siltstone, namely “hard shale”,
intercalating with thin sandstone and tuff layers. The thickness of this for-
mation is about 120m.

Toyonigawa formation

The Toyonigawa conglomerate overlies the Odamura formation with the
conformable relation and is composed of the conglomerate, the pebbles of
which are such as granite, migmatite, hornfels, slate and sandstone, derived
from the Hidaka belt.

The results of the petrographical studies of Toyonigawa conglomerate and
its vertical distributions suggest that the Hidaka mountains rapidly upheaved
and were rapidly eroded away in Middle Miocene.

The Toyonigawa formation is variable in its thicmess from north (150m)
to south (1300m +).

Taiki formation

The Taiki formation consists mainly of gray-coloured massive diatomace-
ous siltstone, and contains commonly molluscs such as Portlandia hayasakai,
Lucinoma acutilineata, Propeamussium tateiwai, and Periploma yokoyamai th-
ough not abundant. Judging from the molluscan fauna, Taiki group is of
middle to late Miocene in age.

The Taiki group forms a large synclinal structure (Taiki syncline) and in
this mapped area, is cut by the Hiroo fault on the western border. General
trend of Hiroo fault and Taiki syncline is NW-SE direction, namely, parallel
to the Hidaka mountains.

Quaternary

It is noticed that fanglomeratic and river terrace deposits prevail through-
out the whole sequences, and the western hinter land, namely Hidaka belt
has been eroded away vigorously in Pleistocene.

These gravel deposits are divided into two groups; the older, dissected
gravel formation and the younger, south Tokachi fan and terrace deposits-
These two groups differ from each other in distribution, inclination of planes
and kind of pebble, and these facts suggest that the upheaval movements in
the Hidaka belt since the early Pleistocene were not simultaneous at places,
that is to say, the southern Hidaka belt was earier than the northern one with
respect to the rapid upheaval.



Pumice-fall deposits and buried soils

For the correlation of the topographic surfaces in this plain, several pum-
ice-fall deposits and buried soils were used as excellent key-beds, viz. in de-
scending order, Eniwa pumice-fall deposit “a", Shikotsu pumice-fall deposit 1
and 2, orange-coloured pumice-fall 1 and 3, chocolate-coloured buried soils I ,
II and I, red paleosol, and white clay. Their characteristic features are
briefly described.

The younger pumice-fall deposits in the Tokachi plain, including the ma-
pped area, are roughly estimated to have accumulated from about 50,000 years
to about 10,000 years B.P. This estimation is based upon the **C ages of the
several horizons of pumice-fall deposits.

Several chocolate-coloured buried soils and red paleosol horizons are found
in cross sections of older loam. They seem to have been formed during a
climatically suitable stage for soil formation. Especially, the red paleosol,
consisting of the uppermost part of Makubetsu fan deposits, is considered to
have been formed in the interglacial of the middle Pleistocene. On the other
hand, “white clay', coverlng the Kochien gravel formation, is formed in
some particular conditions, previous to the red paleosol.

Older gravel deposits

K ochien gravel formation

The Kochien gravel formation, being about 90m thick, is composed of
decayed cobbly gravel which consists of sandstone and slate derived from
Hiroo group, hornfels and granite, with clayish matrix. The strata expose
typically along the valley of some tributaries of the Rekihune river, beneath
the deeply dissected Kochien plane in the west neighbouring area. This gra-
vel formation, though originally it was distributed extensively and lost its
greater parts by dissection in late stages, is traceable to far north across the
valley of the Rekihuneriver.

Makubetsu fan deposits

This gravel formation makes extensively fan topographic features partly
dissecting the Kochien formation and mostly extending to north with gentle
inclination. The red or reddish-brown paleosol, 2-2.5m in thickness, develops
on the deposits.

Southern Tokacni fan and river terrace deposits

Along the Rekihune river, several fan and terrace deposits, such as Asahi
plane deposits, Takuhoku plane deposits, Churui gravel formation, Oda plane
deposits, Ishisaka plane deposits and Taiki plane deposits are developed in as-



cending order.

Asahi plane deposits and Takuhoku plane deposits

These deposits were formed one after another by the struggle and disse-
ction of the upper stream of Rekihune river in the middle Pleistocene. Form-
ing rather dissected surface planes, the cobbly deposits with a thickness of
about 20m, lie unconformably on the eroded surface of older strata.

Churui gravel formation

The Churui gravel formation has a thickness of about 20m and is com-
posed of laminated cobbly to pebbly gravel with thin lenticular silty loam and
sand layers in various horizons. Tephronchronologic investigation revealed
the date of Churui gravel formation to be younger than Op-3 and older
than the spfa-1 & 2. Churui gravel formation, though originally it formed
broadly extensive plane, lost its upper part by the dissection in the Oda and
I shisaka stages.

Oda, Ishisaka and Taiki plane dcposits

Along the rivers such as Rekihune, Mombetsu, Toyoni and Notsuka, there
are found thin fan and terrace gravel deposits in latest Pleistocene to early
Holocene. Oda plane deposit is younger than Spfa-1 and older than ball st-
ructured loam, Ishisaka plane deposit is younger than ball structured loam
and older than soft loam, and Taiki plane deposit younger than soft loam,
respectively.

Biraotori formation

The Biraotori formation in the type locality along the Rakko river in the
southern neighbouring area consists of peat, peaty clay and sub-angular gra-
vels, intercalating with volcanic ash and pumice falls (Op-3). Fragmental
plant remains, Picea glehni, Menyanthes trifoliata, Trapa macrpoda and Jugl-
ans sieboldiana are abundantly contained in several horizons. Judging from
the stratigraphic relations, the sand-gravel deposits exposed in the lower part
of the coastal cliff in the Notsuka area, are near the estuary of Mombetsu
and Aiboshimarivers.

The Horokayanto formation, developing in the Bansei-Horokayanto area,
is correlated with the Biraotori formation, too.

Coastal terrace deposits
Bansei I sand deposits were observed on the Mombetsu-gawa hill and
Y udo-Chubushi areas, and are composed of laminated medium- to fine-grained



sand, containing biotite particles. The thickness ranges from 5m to 10m.

Bansei II sand-gravel deposits being developed in Maruyama, Mombetsu-
gawa hill and Toberi areas, are composed of pebble bearing coarse to medium-
sized sand. They are regarded as marine deposits from its rock facies. The
thickness ranges 10-20m.

Periglacial phenomena

In the Taiki district, buried periglacial phenomena such as involutions and
sand-dunes were found in places by the studies of the Tokachi Research Group.
In the Churui plane deposits exposed along the road side near Ishisaka village,
three periglacial phases have been detected by ascertaining the stratigraphical
relation among several pumice-falls and loams in which involution comes into
existence. On the other hand, on the Churui plane developing in the Memu
and Toyoni areas, there have been detected more than 150 ancient dunes, wh-
ich derived from the Spfa-1 under the cold and arid conditions.

Considering the studies of Tokachi Research Group, these cold climate
phenomena, suggesting the epoch of cold climate in this district, are analysed
stratigraphically as shown in Table 2.

Depositsin Holocene

After the latest glacial stage, in the southern Tokachi district there are
deposited the lowest river terrace gravels, fluvial piane deposits, marsh and beach
sands prevailed therein to make the nearly present configuration. The coastal
areas have been eroded away incessantly throughout the Holocene.



Table 1. Summary of the stratigraphic sequences

in the southern Tokachi district
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Table 2. Correlation of Tephra and Periglacial phenomena
in late Pleistocene
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