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i, AL CIRE A L RS,

SeHtBE I« FEES H AR 3\ T, RO e o0 IO RTRT B E ORGSR % —

Z O DR E400 Ml 2R Tl 2, StHEm O E 75 (T 1965, 1968 ; FAZEIF
7y, 1975). O, BT A A ORRE LT, B&ILUIROEEICE -, Ll Al
fed DM E R L, AHUROMEE G o i E 1 2E 2R 5 .

A E IS, EEA O, IR CREEE 2O, 160 Ml 5120m
AL NT THLABERIT D BT SN B &7/ 97. #E72\ LRl PO & iR °h 503, HRIE
v ) IRATER I & 40 miiitk O BB E R T 5. ZORE COLHBEEE TR 5D, o “H
7 TGRS B,

S I RBINCIE S S, AR & T T[T T35 kmie B S5~
Lz B RO PR 2 £ OB L 325 (ERFRIED, 1969 ; AT, 1978c). ZOMlE, E8
g CRERL S AL, GHIBEE REERZ O BALIC “ERS L 3RET 5.

AU o3 A D KB EE, AR EMOMBETH S, LSO 180 maith & H 7 1h
~ESHEA L, AR A OE R L CEE11I8MT, TALH H 5 W ILBURIR & b E60 milts & R~ 9.
AREVEBIT AL, EOMEITIA & SEATICES), 77 e UJIERRNEEZZ TN D, i)l
AEIFELS, BRELRIZONTH L2, W EAHETIE RN ES, E R TR & Hs60 m
DRBEETET S.

HEE - FEMARULERDIm

BT — N e O® DG HOCIERZ, Ml CEIsm - 2, AT AuEL i & MRS

e ¢ b F R ISR O BE EBEILE T, BemfiimAg & D E < KD ICHA T DEEE 110 mAitz D
S A S OBEEM & % (FRSFIRF, 1965, 1968 ; /NMRIEAY, 1978). Z DML, HEHLOIEA
HRIEHIZ T 5.

M O TR 5 TS I, A& 140 mATHE 2> © 100 mali: oAb ~MERN 2 SEHE & TR T 5.
eI T L & BRI T 5238, FERRIIBLRIRE & 50 muitk o, B PE 2> b ALAL I 2 B
FNCHR DR E e L, WiBENRMEE RT. £72, BEROMEFMICHERT 2 FEOE /NN
BELHILTND.

ARiia kT 208 L, TN ORHRBEE Th >, KRiupLHFEEEE ORI Ch 2 Z L n3bhnd

IS < GO FERRT I3 % 0 5 B 110 mAith:, BRI & O b 40 maifh & o= 310
2 HEEEMFATHND (A, 1954 ; #AE8IZ7, 1978 b). iﬁuﬁﬂlbﬁiﬂmﬁimﬁ%ﬁﬁi&&@%H
IO AHHRBITEES 120 A 5110 mAT#: T, BRI & O &40 mai# 2= g m b F C
HEECTHD. ZnboMFmE, HEII - FENKRONEOIROBILINAN, SeHFEESE & Hl# LT
BR LT B i T 5. JEHIEBRNT SR WA Z R Te M P I Ch 5. MERMII T, FEh
SALA~DTAMR L, FALFmOBRRZENLTND

St HiE T O A RIE ISR LR & S ha Rk O REthr — 4, Ssfa, Spfal #dH T

9 ALY DHEERE

EMAMOMERICIT, FEIT R, ERILA O, 120 M e 100 maiHE % 5 LT ~iE < M



AL, LSRN OD FHEA AT D, ZOHIBHEIE, "OMES R ERREIFERT
AL R O/NRBZ FEh, BT EN TN D, EEHE & IT RS0 mATH 2" 328, N &3
FolmErTIcT &Ry, EAHOFER LH U<, IR EZEEHIO G EZAIE LB L7
JEBIC, B OHIRITE LI R ATV D, HREEIE (1968), AEEA (1978 b), [EFFAIEH

(1969) O FEMREIZHT=%.

LED i EREHFEICRBN T, ERIRRERO EigfigroR A e LT, JbED 1w
OFPN AT 2 P A ALED T & PSS (4 IE2y, 1973 5 Fa8iEA, 1978 b). Zomi, +Hifs
HuER 2 RIS IA S AT 5.

AHIRTIE, FENERIZ, BERHIOmMNH60mAitha R LT, FErEa i ~MERT 21 kmix &
OFROHMIFE & LTHMT 5. ZoMBEIE, AUED DEAE EIOBIRNG & v kS FHE T
HY, FEAOFEET, FmE I EEGRcH L, WERIE, BT ER L, EARRICERR &
LeE20miite DEEEZ BT 5. AL T, ELEEOHHECTHD.

PO RO M m L, HAem, FERE I, RIS FTEECH 23, LA OHIE A
HioALRSD i & 3w, BUED L ZAMEO L OIS T 28RHCZ L, KK HFHE & LT
DS .

LEBEID

BT — 5% O 2 L5 O HIFIE 2 LR T & FES.

FAlEHIZ W T, HREOIE L D E L HITHMT D, BT S 7=z LRk 0 O
ETB (FRBHIBE, 1968 ; /MRIEAS, 1978).

AHIE D FER B R TIE, eSO AL HE B 100 mAT: O E AR L Cofid 5. hSemE & X
WBHCTH DA, FERkIL, FRE AL MO ERN 2SR T S, BURE & &0 mi 7
+

A 3O R O HIRIE TH 5.

N

AR BHIOHT AN & FE ) & ORITHED 2 Rk & e tam oA & 92 ONRIEDS, 1978).
K, e —2%HE LRk bH LWHIEE TH S,

AR O FEAE L, HIATHACEAS, KZEHT, HFIRZEHEE OR D, JLHICHE < ER 00T S v
EHE T, ORI CHEE115mETR, im0 AT TEETOmE R L, dbflo THEO
MEVER< 725, M LICIE, M St~ o /NBUERBINIE B3 b LD . BT, T AL T &
M52, B, AL el & imAa i, JERELUE T, SEICE DR, T
R &L, H@m20mORBELERT 5. bk o RESIE-+HB)IICHl S 4, EALAN Db & HE10m
Rift: &9

FHIEAROTER, FEITHR ) LD B T TOEANAET, BEELT0 A% 5 115 mAT
thEoRT. ME00mANALOEE Y ELTHAMAT S, BT EALN 1 E EWBBERCTH D, HEixILE
AJNZHI B, BURE & eE20 ma R~ B2 BT 5.

INSHOMIBEIL, WL HEEE ORIRIE TH 5.
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AR I BRCSHE

Spfal %W B R b B LM &, FIHCIE AL L, AL CIiehiE & s,

AL T BHSE RO IE, FEEI & ALPIE BRI R B Bk i 2 AL T st
35 (HBEEIE, 1968 ; /NMKIEDY, 1978). Z OmIE, 7881 ELA i o B 2 HIlR L TRk L 7= i
HTh5.

MR AL T T, T, EEIETEAS 105 m, SORIANSS m, oo HE S R T AT G680
e %R L, AEHA~E < R 5 T 2 R 5. BRI L BRI T B2, TR
JNCEI S AL, TR0 HALA b & 1S T oL@ 27, BEOTREIIE, BT X 0 FE 2 5 S
NTWAR, HIBE FoiE, IR L 20X L 2RI A2 b5, £72, En-and Kk
FIC L2 W EOEE YD, wORMNZ SN T 5.

BT, SN &AL T, MR E OB % HE AU LR L= 1AL 1
BARET D, T2 CHHIBEIL, EHAE BT 575, FMIOmEEC0m<, migs170m,
R 120m, FEATSMA R L, BEIFE L D E BORATHS. TRIZHFETIR ) Lo
FEIT /T TSI & B Ch 578, Tna b, FEROHEIL, £, FRIROW
BN S 4L, TR & b dmas & 10 miTH O B2 TR 5. MBI, 13 & A SHFF ST
2R, En-ad ZRHEFEDO W OB E O B EAT D, WY, T 2 CHRANE SEEAIZL .

AL AHID AL T, AL & RN I S S 7 45 S 90 mib> B 4 F o b
0mMIZ /T T, HE L. SkmMCRIALICE < AT 5. FRITALIING, BURILRBICE BT, —
5L FLPY T DI & WA AR 2 3 22 E, BLITIRTG & L L0 mAAh O 2 TR T % . MU 00 SU <
1%, En-am “WHERIC L 5 I EASKE FE DG CRD bIVG. TOHIETE, JHEEE o L
(I AL T BB ASE LT, AL TS, HALA T B oM@ ORI R LTS

SoNE, FALN T, BRI, SR S ORI b TN T .

SAIMITE © LA MO T TN T 5 5 TR 2 M ORG & 2 (B, 1978 b).

AU O S MITE I%, LS #585 man B 5 T4 M THEEI60 mA R, BT~ < R
B HE AT 5. AR, B LRI Ch 575, TRIEASIICH DAL, FAIE & o
CEEREEBRT 5. S, BEINCHIbR, HEEEEH0mE AT, E LS, mOME S
LATIE, INRHZRBIN O L 200 BN 5. SBEARMETHE, LEDEED LA LR
PREL, ML, SR O DR R LTS,

TAREHICIE, FEATRE, B b, AHIGEO/ MU SRS b D,

EHAEMOTE, FANEAIIE, BE100 mAi% s 5 R~ < BUAH L, FFEITEE O
80MIZHNT THMEARS AT 5. ZomiE, HEEE (1965), fAEIEA (1978 b) oY
bl KHIGEL, 597305 ACEEAOTERE FHHI2H > TR L EEERTHY, b
(1 & FALIG & P ho leifi & i HIME LTI, EOME S &R 2/ NRATRD BB I
T 5.

KB RHOBR, SBAHIICHARBINC L DR EORRELZ R L Cofid 5. fE90ma)s580m



AR DIZ & A EBANT SR WA T, BRI Ko THI B, BUIRE & Hes 5-Tm &R
ARHTE L, FEIED (1978 ©) OFEBE ORI H72 5

LN I am R UBIEE

En-a% O 5 b LW H %, R it BALN Ta, A6 cibusm & s,

EALA alfi © KIEBIEHEE T, 7SI F A B T & LT % T & bALPY T aifi o0 5t
&35 (HBEEWE, 1968, 1978).

AR T, L%ﬁﬂiﬁt&@%ﬁiﬁ%@%%ﬁﬁ@%wIImdﬁ 2, AR OVERR A H > CT/NEBRIZ AT
5. EALNERICIE, AL T Z2 @B & ALTAE - C, %}%UW‘E@FEJ?&lﬂf&ﬂ%#ﬁ%ﬂ%%ﬂ%@
BC, FALH N IER AR AR T

BshE R T ) 45 R OB & O 5 S A B O & 35 (REED,
1978b).

AU T OBRGTHIE, $hMIE O RGE B BHI S 72AIRIE CH Y, 1ZLALBfrSh vy, '
Bk, AL BFEASNTITEROISE T3 25 EINCHI DAL, FE & O@EmiXIs miitka md. Wik
PRI & IR BMR CTh 2723, HRATHHETE ) b AR HHEE T TETORERRO b b . AR

1%, KEESHIZEn-ad “RHEREWM RO b D.

EHANT b ERGANE

En-a% O oW EH R OAIRIE 2, BT EALN b, AEE TR & 5.

AL T bifi : KIERIEHE O FALNEHIZES T, FALNTEAITZERE LT, JElZzn Lkl
FUTHEA B BRIR MR O 2 EFLN T b O & 975 (HBEEIF, 1968 ; /MRIEA>, 1978, 1979).

Atk o FALN b, EHREHIZIEWT, EANE EU B )INCEEE T IFERTEA L FEFET
HEOED, FEmleom»Mb7omaitk O FHE &, AN T E « EREOIMZ & v £ <EF0m
AR O & LCHaMiT 5. EIRITIFTE A ER<HET, mAZT/NUbHEE LRV, AHEE S I
AL 1 S OSSR T &1, HEr10-15m& 7R .

AL D@L, EOEE & B EmED Y 7 hr—2A - Tada2 A CHEBERRRE LS. H
N R ORI 22 & Z A TIEIPRRD A B D, FA) IO EALN L b EIIE, StHIREE R E

HEH#EBB-> T, KHREEOHHEEBSXONIEIEMU FTOBERRAONS. LER->T, Z

AV O RIRHR O U 2 BRAT L TR S V- HIBE CTh 5. AL T i M Ok i o AL 4344
2 AL ObiEE, HB)INC & T EALW T i & BAR i o AL MIAMAIT IR & S 4L TR S v 7= i =B ik
DIEEZ R

[RERDHIE DS, AT VAT & /N 3 A 5.

KA« EREHITIBNT, RBIE )1 & OB FEAUTIE CH R KR & O 5 I 7B i %
KRGOMAH T (ABIED, 1978 b). AL, FEIT R, BEAHIEEOFET BRI L5
fil, e btiim, fE4m (lEiE)y, 1978 b) I[THY 3 5.

XM OAREIX, HEE60maTE T, mMALGMONMME R TRIROZ2WEHE TH 5. RBII3 85
DO VERRZ 7R A U7l B Lifi C, SRBE I &I @s mali e 2897, FEfiEHsIIcHl S i, B
PR & O b 156 mAinth &7~ 7.



HHET R LM CIE, EEms0mAH50ma R L, R F R~ < R 2 R 22 B R A 09 5.
fix Bfrm &R TH DA, BTN E S i, BURIRE & HEs mAl# &R g, ARHk T
i, AREORSEES RSN DT E 0, LiRE Rt ~H - TRV i 27”3

EHBHERICBW L, FEMER I, FBIIOHIENT X > TR S 17245890 mai# o F
WBRHIEIE S, EEMAYE A £< Koo L, =TI Ciffgm & O @ aE < smic
YD,

AT D b OHIEEIE, LALN DbmFsE, mHEREY CTh2EWERE, Y7 hr—2a kW
JEHEA BB L TWDHIZTERL, eabim 2 AR L 7R LE Th 5.

1. 2. 3 =EHitoBE

PHANERVEE®

JERETE (R KILKTE) D% O 5 Se itk O B i Z:, FaCliEHFLm, b cidd w i
LIRS,

AL - RIERE S O PALNEE 2 0¥ %, LN ITbif & ¥ 1 BARAL oo 2 B i 2 AL
OfAM L2 UhSUEA, 1978, 1979).

AHIROFALNENE, © AN FFRAR, AN OALPN) I o5 IR )1 P & [RIAR M T A5
ZANBUIE 2R 3 AT A m T 1E Dy, B RO PER AL S I &AL DA FEAM TS HT T, 0%
SR A A 7. ARifiE,  FALP T i OV AL T bt 2 M U7 B iR T 5

FHE : DIRAHIZIBN T, FEITTH A O, FE)IFBIC B & OATAE THoT 5 iRk
R AT TIAY e W R R

AL, BRXHOZD, B RO IFEM AR B IFEN T LIFIIHT TE, RN TRAEICS
fi9 2. RPN FEOREL, HBRFHE (REBIE0, 1978b) [ZH=5. I HOMFHIE, Wiihh
PHET, BIRE & O m3miiti s L, #alimn R O 2 Hi#] L 72 2B LHTh 5.

DER

FWE)I & 2 DFROFEFNN DOFEIATIE, 11 kmATHE 2> & Ekmic R SHREILEIR A 01 5. &<
2, AL E F TR+ INC AT 20T, RWILERERARE L, WATEO —H 20"
5. ZOWLERITIE, Z< OMESCEEPER SN TWDOT, BRI X AEEBMEI N, BKIL
BRIz Bl LT D

I. 3 dbE#E

B REICIE, En-a, Spfal O RHERNIC L D NBEN R VT D, AHINIC S L IAE
MR OV EALNEHUCIE S < O W B 5463 2 (FBEEEF - B2 v—7, 1970 5 ARRNEH,
1970, 1972, 1978). PBEHR X, MR CHEO/NSWKLIEY (En-a, Spfal) 238U XY HE
B LR ER SN D THD. Liedo T, W EOSMAIE, WEWOMER TH D, +HEEHIC
KEIZHATT HEn-ak O'Spfal O /3AR#FH & I BH] < s.
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AHUILOEn-adr b 1L, AL T @ ICBR> CTHARd 5. FEARE ILBRHT 3 A i) L35 7F L e
(36 41X). Spfal b i, Spfal ®H.LEHAEN-ad A O .0 K D FICdh 570, ARMug Ll
WFEELTHMT 5.

MALOEN-alti b ROFIRIL, KESPDEHEEE L, KiZREME TH L. tEmsmbl ok
Y 1310 %A T 7e <, @il -3mo/Nd A4 e B 5. SEEIEEE, JEvED 6 R
~Alo TR T %, RO miEdb30” e holc—&E L Fma R L, IRAVEHgr 7.

[ — I EIC BT 5 ook, BREIcZ<, 2oL, RS PEAT L TESIT 2 o0
V. ZHUE, HIBESEREE DALARSECBEM LTS 2 e &, b0 E-EOREIZ L 5T,
BN E ERI DRAG IR T o 7o Z W I 32 D,

FREINLAE O BHITIX, En-aDHEfEE N D72 &, FiKOEEBEFICH-7-2 &, MBI HilR
DEBEDYINZ LR END, WD ITFED B2,

(+ )
(")

H4R En-a HHEOHHR Chites, 1978 ; —HITEME)

Mo: &2 KiP: LLNIE Kea: FAWOal Kib: EHAIbE Ns: fHAE U-S01:
(A MEHA U-S02: H0EOMESM A (EIR) > HRAE HBEOME
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. # g # &

AHI AT 5 HUEE - MR TR, 9 AR 2 L DA S IR 7 B SRR
BEOHRE (LU - LE (KRN - & L5 G b, ShisisoTHEL S 550
ST e — S D K MR & AL EHER - W FIEHERI - i — 8 - S 1HThH D (25,

RO, EEHEIC BT S 2 L, HIEHNORRE— U v 7 TZ DIEERHED
BERDICTERL, M - HEORMZ R Tl 5.

B LERER R O RFAPUBY 13, AMAHO BRI DT B L, RS 0 A 8 25 EE
OB, HRAMNTIY, WIE ROk - B RIS Is b, MEEE FU <, Mk
B EDHIAR. BRR—Y 7 ROKIEFOBENT £ 5 &, /NERRI 2R, HH R Petefm 2kl
SR« WA B o R - /Y - 2L NE25 720, Natica sp., Panope sp., Macoma sp. 72 & o BibA
L, Cribroephidiom oregonense 7 E‘@ﬁ?LEﬂ:E%F‘Té.

FHEHEOWIEL, B Th 50 RIS - SR S 2 R e & BB
VS, SAUCHER A BEREERD + SL R LEEE (RIE ) SRET SRS TS, AR
T AU L, A% 2T | OB BT 555, kR OB EREREmIC S5 b

3O BRI LRI TR LTS,

— LI, CHIEEE - SEEE - IUELIE A C o SRR HEE & LA S - -
TR S OIS, = 5 HIA ORI & 355 5, B — A B RO T KRR
WTHDH.

MBI & LSRR, TSN, AHES O B ELIR & A ORI O PG S, B
KM RS U R R MR OB T, 7 LB (S OB 2L T 5. ThbOBEoRE
DEEITIE, BTRET 5 X 51, TN HF I OHESERIC & 5 HUsA A AR b .

LEDHE I, R - ST DM T, LA HOHERONT 2 SRS L 7 SRk ek o)
BEThs.

ALY TR R O LR IS, 1] &L 2 SRS 2 B L7 & 2 DIV R M <
b5,

BB IRORRHEIG L, HIEOE Ck~72 £ 510, SCHEE - 28E LN 1 - SHEoIE
7 %< OIRVHIFIEZ T L CAT 5. ThENORIBEICIL, RIT7 M B, &b, n—
BRROEH G IHEE B W T AR & 72 % TR A ST 5

ZOIEh, EHSAEH, FALNEHNE, En-an bR b i EHERM N ET D.

NI, T — TR BT, Tl S i

AR sk 2 e B D o3 A T D fERT — T OETREIE, i <R - L (1932) (ko T, i

4) EFiENEE FITEE &R0, Z o E ERTINCE £ B (FIEDy, 1980 1 AR, 1980) EIMEESH TS, &5
ICRERZR R BT A8, ZAUTHIOBRIZOT 52 & &L, AE T, HEEF (1978) 12X\ TR 5
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#3Ek TERROTBRER L HENER

- T N EREP = s [EHES
#* L (1978) (1954) 9 K (1957) (1960) R (1962) =& (1964) (1969) B (1976)
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&, BRI bk SZHE BB TH D, TO%, hHOHUBORER - EEEICOWT,
AIED (1933), #EAak— (1954), F&AE (1955), [y (1957), RJR - =4 (1960), R (1962),
=4/ (1964), [ERFRIED (1969), M (1973, 1976 a b) 72 EEL OWFFERN RSN TE =, £z, Hi
ML, 8 o M D ARIA 0O 7 sh R A BB JE A i) T & 72 (RadfiEa, 1970 5 485+ - 1, 1970 ; (L
M, 1970 ; (LEAy, 1973a, b ANEIEDY, 1974 5 BHAEDY, 1974 ; BaHEAy, 1975 HBEEIE, 1978).
—J7, WHRET - MIERELIC OV TR, B (1970 MS), b (1970), fadHEA (1974), FKEE
Eh (1975), B - JgHh (1978) 7R EOMIENHDH. b O E SFE X T, (EH (1978 ©
X, BB A — PSR A 3 RITRT R OIS, N OKhE, BRE ke, BE
) - o G - BE (RHEE - RO - B b BB, FEE) <441, chbo
RISV LT, EAE (1958) o “HEERE AFERLC, #Hioie [HBRER) LIESZ g
EEHLTWD, AHIBROBBEEE LTOML, BRICEHL TV 0L, LI (EftHE) kO
I (BlE) THD.

m. 1 EWsAkE (O

W HFEs (1970), EfENE.

WU AR B D it R S O TR HEER A A & BRI 2 2B R

S S Ao K ORI R AR, FR—TEEICANT TR T 5.

KGOS T O/, 5 B oD R i Py F RIS 0> & W T B & B ks &2 & v
FWTC, HERIAERALE ORISR O VT RIE 22 D HR S ERZ 5 5. HIRAHIPNE CiE, #EILE &
Rk« BRI B b HIEIZH DOV, BHFOBEENIL D &, HIARMOITIE LI
(DT THAT L, ZORFIERE, R I o L T 5 A S 2R L TG,

ARHIRTIE, PRI O BHE EETE R OB CBE SN DI T E R0,

B R OIRTRIRIC T o TR AT 2 RIRECNBIE, # IR HIE — VUK — %K 4
DIETHIE T 573, RN - SERlEH PRI, PRE—EROSEAH S T, BcE
LWEWRROND. T72b5, B, FkORET CHRE LT - BEEE vk - BiRESZ <
DIREZ T 5. RIHE (1970) 1%, HXHEDIZIWT, FICWERE, i - 2ov e,
EERICHEYE A S A E AR L, ZRENESRIC IR RAOBE AR OIS HOME ThH D
EL, PR e FERDELRE, HEd - v NE, REIEEREICRA Lo, R —pEERiE, mEIcBIn L
TV NEBR 2 R TR N A O TR E 7. Wi — B 2R TRV - Sov M@ s L
BAbAT « AL B S EE TN D1ED, £ < ORBEICHIRFAREN, #K—PAMORY &L &5
LTS, oM, FEHOHEY - > MNEOEMRICEE TS (BE5K).

AU DO FERIE PRI, HH ORI - SV NBICH =5, L b - TR Z R F KOO E
DoAY 5. ZORMHIE, FHHA A E CHiki T 2 BETA 5, BHIFEILIR O RHNEIR ~DX Y
HOBEKT < T LTI, FK—BOAOE v b —MRb» b BAbAZET 5. BUIETE-> T D4,

5) ALRRITARBIKIIRERERE, FERRITRIET 5 s, RN, eI e R CRRTE) Rt 2Rl &
DOHNTHIATI ML S 2 PR & H L L & P55,
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1:RK 2:m—4 3:7F A:HER 5:% 6:val (YALME) TiRE (BR) S:EHM 9:EKE 10:~viy=ooRERKE 11:87 12:8 BICY B:@vw
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Mya japonica 78 & ¥ T% <, Clinocardium sp. 23:8% Hi%. F7- Echinarachnius sp. 28 %4
2.

HIRAHIZIY, < OKFFRONRER—V U TOERRH S (FEE6X). ZhbOERHTES &,
AR, Rt v b WEIV G, BRI LS L E 2k, B 2 MBI
T5. B{bAE, MRS NREETE 2L 0107203, Natica sp., Panope sp., Macoma sp. 72 £ T
Ho. (BERD3, 5, 6, 8, 9, 20, 217¢&). I LITEMETHMIMET 2L, #IF F100-120
m (EKHE—TOmAIR) OE(LFAEE7ITERE O LGS, BRo/NNTEE LT E A LREADT

PRI O 2 DRI SO bND (FEEXD3, 5, 8, 26). ZOWEOORIRIL, +HTFEILN

ZOATT B0 r = anEEEpCaE (UniEDy, 1978 @) ORADHGEO AR LFRIETHY, ~v
b= EREEECE TR DA, HAAMOT MBI E L Z AR LTV D.

BE RibNEIE, DAk oRBEAN L - Fhlam T, EE120-170mzZ5Rm LT
5. LinL, HHIEHOPER) HHARHO T IGERICN T TBEAH L, WRF—V 7 FE6XD7)
ik 2&, HiFF775.6m (fEAKHE—735.5) ([ZEEL, TI T, EI700mULOREEEZHAL D
TLENRTED. THLEDI60m+I3, HEE & HEE S, /NHERR I 2 o= 9 bR 8 & PR Al i
VNETHY, RTICEEREICE PR bRD.

B ARHIKOEEHIT X COKFF RV UIRRA—Y V7L 2 b0 TH Y, BRI S HURE
TE Lo, BibATE, Natica sp., Panope sp., Macoma sp., 72X Thb. HILBAAIE
Elphodium bartletti, £. Clavatum, Cribroelphidium oregonense % % & L, Buccela frigidus,
Buliminella elegantissima Zf£5. 7=, HEHFETY (F 6 KD26) OHIE F130mnrbH A L7l
DFFHEF 2 EEH Lz,

WD b oML RN - BB T, EICSNFRIRREY O0Eh, %< OferpEm
DHIDIL, EED (1978 @) 124D LH 4RI TIHMEADERIRBO LN TWS. B{EADED
72 H DX, Glycymeris yessoensis, Callithaca adamsi, Peronidia sp., Macoma sp., Mya japonica
72 EEERANENEEZ R T B ODIED, THEIC Umbonium costatum 7 CREFIRFE AR Hbivb. £z,
Acila gottschei (" #7tH—fE#T1H), Spisula kurikoma (H#rtit), Soletellina minoensis (i) @
HOEREAZ EN TS, FEHIRIR~DE Y OIZR > CTEchinarachnius sp. 9 %. Z0IEh, T
HEE) D 7 V7 DA T OEMBMENTND (RFIE)y, 1973 ; KK, 1975, 1978).

AoV T, 2 - /N (1978) 12X 2, RITHENEBEREIC T 5 ARBONFERH Y,
BHTRIR LI L) BERBRGEON TS, Zhick D e, EEE TETIXPiceax ZHE L, Hi
IFPicealz 7>V, Abies, BetulaZsHiiNd 2 EEEN RSN 5.

[BOIBSR  FroMmE & OBFEIRSH O DD O, RN - FEHC, HHiEE -
Ho> Mytilus bedZ /12 LT, HANZEFH LVHEIRIDNBO 510 (REE), 1978 @) . AHdz 5T
IR ISR, EWEESRT XS, MEE S R NIE A~ L TN L /ot o T,
ZOMICHIFNXIZ E A BN EHEESND. £, WHHOHGRIEHIETIE, AHEFoBEBHZ LD &,

HHBLL T OME 2 K&, EHEAESERAEEICRETS.
AR A & ot IR U T, ARIIBRILE ISR D . B O RN LR - FHIEHIClE,
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$4E REENBERMHILEE
Species

Umbnium costatum (KIENER)
Umbonium sp.

Littorina mandschurica SCHRENCK
Batillaria cumingii (CROSSE)
Crepidula grandis MIDDENDORFF
Lunatica cf. pila (PILSBRY)
Tectonatica janthostomoides (Kuroba et HABE)
Nucella freycineti (DESHAYES)
Buccinum. middendor{fi VERKRUZEN
Neptunea vinosa (DALL)
Fulgoraria sp.

Admete couthouyi Jay

Rectiplanes sp.

Rhodopetoma erosa (SCHRENCK)
Obesotoma sp.

Derjuginella rufofasciata (SMITH)
Acila gottschei (BOHM)

Yoldia (Cnesterium) notabilis YOKOYAMA
Mytilus sp.

Modiolns sp.

Glycymeris yessoensis (SOWERBY)
Crassostrea gigas (THUNBERG)
Cordieuta sp.

Serripes sp.

Clinocardium sp.

Lucinoma annulata (REEVE)
Felaniella usta (GouLD)

Callithaca ( Protocallithaca) adamsi (REEVE)
Mercenaria sp.

Pseudamiantis tauyensis (YOROYAMA)
Liocyma fluctuosa (GouLp)

Spisula kurikoma (NOMURA)
Spisula voyi Gass

Peronidia sp.

Macoma incongrua (v. MARTENS)
Macoma cf. middendorjfi DALL
Macoma sp.

Soletellina minoensis YOKOYAMA
Nuttallia sp.

Mpya japonica Jay

Siliqua alta (BRODERIP et SOWERBY)
Solen sp.

Thracia kakumana (YOKOYAMA)

Echinarachnius sp.

(BRe,, 19782)
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EHEHIFRIC & BN 51 ZHNE, JeHIREEREZ & oS IR IR ICsisbin s, —J7, WKMo TE
o B EILORE T, SEHEREE IC kb, MEBOERNMMII TR, —HPREEICkssbND.

m. 2 #UE

g LEEA (1973 &), BElE ; fREIE (1978 b), #EUfE.

RN ST RO LR, SFEEHEO 5,

B ARHE A ST IR AR BET S, bbb, BUILRETEN LB O iR &+ A R
o THBIE MO VERR O FRIT 2T 2 08I R b4, Jbid, LEiREEIR o 381G 206
ALK O A 2 C, VIRIEXIEHIR OB RATICET 5. FEIE, SalE (IREIEy, 1978 ¢
R B A, VEE R, EE ST AR C, FEMRAEDORICED. FHFEMTIEAE & 5N &% 4 4%
SR AT ORI HEE S D .

AU, BB ORI OIZE P OICALE L, EZEAMOEGORINILFEEZIZCO, AHEH]
Lo 7Y T e NT V)7 EOFIBITIRHIRICEE T 5130, #EatoFEE)LRE, BT iR, &
HILEH - EALAE A ZITe3 B - BRI - AL e E ORI b BT 5.

B sEE, EEENCHE (MY - EREREEERGEE Y (KY) EREEN (LPiEhy, 1978 @) B4
AR TR % O D IEE &, ZAUCRET 2 #RE A RO EEIKE L b - i) - iEE o LfE =
(b)) bed (E8IND).

SEREERA B, R IR O B A L 5 (FHIEAy, 1970). BT, &
ELEMOBBEZEATE - FIc2h&h, EiZAalNe - SEa 2817 1 Yo MEGTHHERY,
TEBIE, ARECESIC RS AU 0 O IRACE A RAER I O e DL BN, BEHLE I HIRIN S
FRPNTHAT BT T, T OHIKLIRE TIFFRD LAV, FESIEA I O HERINT o S5 553 2 IR &
LT 3T 503, FEEEICFET 50 MROHERIE, Rt I E comL, T T
IR HALR .

A MHER 1L, Wa58 TR LRI B LA KIS R 2B e, BAIE—KIZ, 3-5emKk
DHLONREL, ARV UKARATHAIN A S L RV, B8R OHMMRNIE, REA> AR
>BERN = A4 > NG > A D D72 5 BERRECE TH 5.

SR TRAGEE IS B IL, BT R M O B ERT 275 O 5 I A = O KGIH (2758 5H) 2 A=
5. FERMKOZDRELLICEWT, AEIE, AEEE-HORERE S, L0 -0 -1 -
VO 422K Ensd (LAiEDy, 1978 @, 205 b, AN OE~A T 201%, MEOIVT
H5.

AHUT O FFERHT P LT & R ICER LT 5B R ERRICEEIE, FRIERD RV, 22T
OFEFIE, WALV UKEE R L, BAFRKIER 2SS, BaODRWRATRHE Ch 5. &
A DFFARIE, RHRA >0 > AP0 > R4 > RERG > BERNGR Y, Rioia - BER
S TAYA NETH D, FRAHIO SRS EECA B IVICELIT 5.

6) JERIERTEEE O W LT W LR
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1:BHo—s 2.8 318, “JFVE” ¥UD 4:8 5:vad 6:fidh 7T:EK S:EKE 0:®, MEL
H 10 BEKEE 11:va b GELORMEEEE) 12:¥KRY v 13:A :BOHW 14:M%EE 15: 4

) Loz

RREEICEE & RS EEE T8 O ELE OBIMR 2 ke 51 2 BEEHIT 0.
OR—=V > 7oEHCE 2L GE6XNEBR) mEIXFR—EEICiiE L, 1T
Tapb, RRENEEZTESICBE> T, BIUEORERE LTRETS.

LEBEZBLND

@M, IR X 90T, BB EEIL, LA A e isCa B A ey, T

1%, ARG RESCEBAMMERY TH Y, BREFERICEEE, R EMONET A HA b
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#5k BELIDERMORILIA

Vp

Ix10-2

WwE 4 No.| N Do Io a K P"k.l'
® A (e. m. u./gr) rity
47 10 58 8 95| N5g8 | W o5 0.643 | Ne
V| 46 5 56 3 455 | Ng4 | W 82 0.822 | Ne
45 6 45 8 253 | N74 | W 55 0.791 | Ne
;43 36 51 43 1| Neo | Wi17 1.317 | Ne
[ 43| 3 16 55 9 208 | N75 | W 99 0.983 | Ne
= 42| 8 30 34 19 9{ Ns5 | E 17 0.049 | Nw
WO 41| 3 25 47 28 21| Ne5 | E 24 0.125 | Nw
g | I [40] 4 6 66 13 54| N83 | Ei76 0.352 | Ne
- 39 3 15 68 15 65| N78 | Wies 0.248 | Ne
® 38| 8 35 64 10 32| Ng5s | Wi4s 0.690 | Ne
% 37| 8 1 63 10 33| Ng2 | W 0.386 | No
36| 3 11 56 5 556 | N79 | E 17 0.049 | Nw
” 35| 6 35 72 6 115| N64 | E172 0.121 | Ne
I (34| 7 4 68 11 31| N82 | E165 0.106 | Ne
- 33| 3 7 55 20 39| Ng1 | E110 0.042 | Nw
32| 7 172 53 10 36| S12 | E136 0.512 | Rw
31| 3 73 | — 80 20 38| S46 | W10 0.674 | Re
30| 4 19— 5 42 5 — - 0.500 | —
_vr= 29 4 — — o — - — 0.017 | —
an¥E 28| 3 — — o0 — — — 0.186 | —
BIKER |97 3 39| — 1 52 6 — — 0.067 | —
26| 6 | — 28| — 66 13 27| S70 | Wi07 0.178 | Rw
17 | 4 13 | 58 6 250 | N79 | Wi105 Ne
F OB |16 4 8 52 27 13| N78 | W72 0.078 | Ne
K| #KEE 15| 3 14 46 14 84| N71 W 77 Ne
14| 2 2 45 20 158 | N73 | W 43 Ne
B e 138 68 | — 36 29 20| S30 | E 53 1.200 | Re
12| 4 76 | — 27 17 30| Sa21 | Wi25 1.500 | Re
H &
11| 5 — — o0 - — - —

WENE, TARTHRC
OK-ArHEA L,

#F

A

Thb.
A O TEAS, 1.2+2.2m.y. (SRHIEA, 1975). JEREREEIS I,

(Hrd, 1978)

I KOO, £REHN0.96£0.10m.y., 0.75+0.38m.y. GEHIZA, 1978) Z/RLTW5.
@BAVTALIE, BTN L - T L b RIRO LA R L, JBREREEISEN 1 o—Hic

WG P B3 DIEDE,
LTW5 (UNAR - B, 1975 ; HgEDS, 1975, 1978),
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LU EDEE R DA L, S8 %
PRAETE O THES » 1 2 Ji R RS BECA JE 0 T

IVIZHEE S 5.

BEE T, RE B A ATk D%
WOXRBEHTHLNDIEA, B - FHEI
< IR AL Z EOPEICERE T 5. K

1

° % o R L o R R, Ml
B AN, P D& EITALER (e
M12) THHBNDICTE R GEL0[K) .
REAM T, & T EB I R RS BEK A T 0 —
VCHETEA 27T R SE S S 7 BEDC LD -
= I_ e YNEOEERREEL, WAOKEODLLT
mm*”*{g:j MR L2 LA RL TS, D B

SERTER — A 2T T, PRERYIR LR JE A B BT BEIK

N—8 . oL MNaBRET 5. %72, BOMBE

BN HREBEHRKERE]—N JFBRKARO HEEFEN TS, I BEBICIE, #REO
BEOME (mdes, 1978) B A BT - L b o AT

%, B E A, AR A3 S008I, SROC10-30 cmD LR J& & £R T BEIKEID, BEIKE
VR, BERER - v NOMEIE EOREE20ecmp SEMOAIEN LD, ZOBRMIE, #ILEHE
FEAOHRODIEICHEL, L ~BUT 2 &, BERER - BIKE SV hOBIIREBIIES 2L, o

Wb T, RIS - ZIEOlE F LT 5B =TS E8Kn1l, 2).

BE Mo lfgEmiE, B, SHERHEEEIC X - CTHIRIS T 52, EE28mE R
9. K TH DR RIERTEKEE O FIRIZFE L22WAS, 2 OHSUSIT WO R HIA D B HEBERITHIT T
OARIEF OB (556K m24, 25, 26) TIXEE20mZRT. HIAHROEOEDO KT OEE D

0B PG LROBIE  So: Bl E KRR SR
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FILR BILEE AR OBBEIT I (A, B : Quercus; C, D : Abies)
A, C:fima Ckrim) B, D Edymiim GERm)  @EIASEEREO ZTRREIRICL D)
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LN LN Corvlus '
+i+ + Quercus
T
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SN B -
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- et x
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L |
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Ll T
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"l
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T -
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+ |+ +
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| I F
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’ I
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F12E FUBMOIERSFRROBRBHRRERE (AL oBRM)BE « 1K, 1978 ; %)
X1-X5: RPREE AFNoBFERzhexdits AARS7TRCRAT
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ek WWUBOEK - BT

—_— IUM Sb-1 Sb-2 Sb-3 Sb-4 Sb-5
Abies 3 4 1
Picea 19 6 16 15
Pinus 11 4 2 10 3
Tsuga sieboldii 1 1 3
Tsuga diversifolia 1
Taxodiaceae 2 2 3
Cryptomeria 1 1 1
Inaperturopollenites 8 47
Myrica 1
Salix 10 4 6 28 15
Alnus 33 5 34 30 20
Betula 7 18 57 11 20
Car pinus 1
Corylus 9 8 18 5 13
Castanea 2 8 8 2
Celtis 3 1
Ericaceae 5 1
Acer 1 1
Quercus (ever green) 2
Quercns (deciduous) 1 2 3
Sapiun 1
Tilia 1
Thalictrum 1 5 1 1
Sanguisorba 1 5 4
Menyanthes 1 1 11
Carduoideae 1
Artemisia 1 1 2 2
Iridaceae 4
Gramineae 6 2 3 6
Sparganium 2
Typha 6 13
Cyperaceae 31 11 29 69
Triporopollenites 1 1 1
Monocolpopollenites 3 1 8
Tricolpopollenites 6 1 1 1 4
Tricolporopollenites 2 3 10 8
Inaperturopollenites 6 5 6 8
Periporopollenites 1 1
Lycopodiaceae 1 4 1 1
Selaginellaceae 1
Osmundaceae 1 100 1 1
Polypodiaceae 1 1 5
Monolete Spore 1 5 10
Trilete Spore 1 17 1 7 11
Dinoflagellates 1
Total Pollen & Spores 174 182 219 196 259

,27,
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LHEE SN D IEOEIEE, HRITH# ARG ELS, BUEEMOEEN100mE iz 5 (5
6D 1, 2). ZOBEIRTEIIE, BUEHREAO D OIXTE RIS HEEND. AR
N C20 MR OJE S R TR RIS H B I, Z O CH 5275 HIH T, JH AR BEIR
eI, I, I, NVobE T8 mDES &0, BlBEMIIIEmEE 0D, FREIKEE LR
RO 27~ 7.

am Hibsix, BRLAEOZEF T, £RE (1958) 12X - T Pecten yessoensis D E 23 #Hii ST
WBED, FEELORETIE, ARG E RS LT T ienoT.

TAAE, WERFORILEEEH O PMEIKERD - 2V Mg E8K?d6) 75 Juglans siebol -
diana, J. mandshurica B2 & Abies, Quercus O#fEs (F11X) ZET 5. EEHMILET T, A
Thr &Rl JERE I e S D BRIKEAY - 2V RED» S Juglans schalinensis, Picea jezoensis DB,
HrxETSH. ZOBYEL L - To 3 EHE) D Menyanthestrifoliata OFE% ET 5.

i, B - /M (1978) 1Tk - TSR & FEBIHTOBIBERIC OV THES L TND
(12, #eK). wELFrCiE, 3RS ITBEERTEA D722 <, Picea 3BIARTEN - IFBIAIEK - fa+
EEDIEERD 6%kt L, IRIEMTEIIBetula 8 %, Alnus 8%, Salix 6 %, Corylus 5% & bt
B2 . IERIARIER TIX Cyperaceae 7327 % & £\ . k4, 33 T, —BREMEOEIE N
N9 5. BBk 2 TIk, SRR, RIERF S bICKRE LY, B~ A B Osmundaceae 73
55% & LV OB TH S, WE1 TIE, Picea 11%, Alnus 19 %723%& HAL, LRminll 72 B [ %
RY. EBEFBOEENT, WO T OB S, O TR, ERENE X Y Picea,
Abies AT A3, Tsugal? %z EFLONFFMTH 5. IRBE/FEIL Alnus2b % x & Tr. 11X
Polypodiaceae 78 KEIZHH STV 5. EEITIE, Picea, Abies 28—J@Ji L, JLIEMFED Alnus
34%, Betula20%, Quercus10 %W MENZ EbHD.

WIS IR RS e O (27 5 3F )
KET @ JRRWEREEREBO 1 (FHIRRMENEE IR AT L8R 7)) Os: RMENEOBEE - >~
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BHUEFR TEORBENBOR - 2L MEIZ, MIUEORERE THh 5 % @EF@)%&OEE{M*
BERCABRAREGICRET LS. ZORRPERERED b D 01E, iRtk R 227 5HEH TH 5
(13 ) . Pl 3303 R R o Y i i e ON2E B s ks b

M. 3 HIERERLE - & E5EOMmERR

IR R e (RUENE) LR BEE (B2lE) oMERRIE, Bibs, Bk, dHIBK
FHVERL, K-Ar B K DHEERR EDbiacHEEN D (B141X).

. =|®
HoFERFC et AL E F m g |n|X
(my) (m.y) e
+ »
0 Sicilian . J‘ci&ﬁ?ﬂi %!&‘F J:ﬁﬁ’fﬁ:iﬁ.ﬁ tﬂﬁ!llﬁ
0es FREER
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ﬁ¥ 13 g AT edmlabd -1 ° 08 ] = c l
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Aibfr - AL s - BlENEO Bibf - Fifba o8I, Acila gottschai, Pseudamiantis
tauyensis, Spisula kurikoma, Soletellina minoensis 72 ¥ Db fEE Gde 2 &, W) —ARBIEEED
FeFE & oD Cribroelphidium oregonense 35 Z & ThdH. LaL, ZHubD{LAFEDIEZN
\Z, Mya japonica, Glycimeris yessoensis, Spisula voyi, Macoma cf. middendorffi 72 &' d Hib A
L Elphidium bartletti, E. clavatum, Bucccela frigidus 72 EOF LA b A ZFEL, k& LTH I
A B L, W) —ARBIERE O A REE L IXKAI &S D. F£72, Umbonium costatum, Lucinoma
annulata 72 EREFSRFEANGED DL, A ITIEMEIE I ZH L TV D.

e er - e (1957), Okazaki (1958) 13, “WMiFHE™ OIEMLA OREA O TEREGE & AL
FIRAEDIE D 3>\ TEIZIRIED B ~ORUEEL D I o 7= Z L 2B T 5. learasHl (1976) b, 1EIE
FEHEDTE LA Z AT L, IR L A RAEZ IR T 5. 25 - /MR (1978) X, ZOREEND
MDREE~ES 2R, AR O X 5 ICRHitAE, BILE e LA OmE 217> 72, RFWNEE,
AR Picea NS5 CIRFERTR DL 372 <, MEJE BRI E e T, EMARRBEA SR TH
ST Fio, RWNEO—ERICRR Picea M4 L, Abies R0 IRZERTE DL BB R EHEL H Y
—HOEBEHEDO RN, OCREL LR N E TN, BILEIE, RRENE & X, Picea 2?
ELLAWALTEY, Zhicx LT Tsuga RLEEMFED Alnus, Quercus 2MEEET, SRMICIRE R
RSN TH o Tm L RTINS,

HaxHEAR : KANEOKA and Suzuki (1970) 13 5 INRR O JBIEA R SWT, K-ArkE 7 1 va v -
b Ty ZIETEMRRIELZITY, FAFN1.5310.11m.y., 1.65+0.156m.y. L&A LTS, £7-,
FEHI OK-ANEIC X 2 FERHEITEBRRIC L > UTbihkz., BUEE IR LN RICED &,
B ORG LRI EB. 11, Im.y., BEILEOFESEIRETEANL. 212, 2m.y. (SEHIEH, 1975),
0 VN EREEEIK A TE 232, 7520, 16m. y., JEOILE O BREAEEAL. 7020, 16m.y., JEEEREEIK
JAREN30.960.10£0.75+0.38m.y. THDH (GRHEIEFD, 1978). LLEOFERIT, FELBIEKERE L
YU INEREEREICEE DIEANT, WIS EHAT &2 5. EailEoRaEomI, SE0
KANEOKA and Suzuki (1970) DIIEM L k< HAT 5.

WIS ANVALR - IR (1975), HHIE2s (1975, 1978) 12X D &, M@ FEORE LRI
CIRBIEEPCE TR T IEHE, RIRENIE O - THBITHRIROW A, LRI R OBHrRE, B2ilE o 2FR
B EIE b - T & b IENRE, JE RIS B 3 TSR TR B D IFEIEM#EZ R LT
Wb AU UIRAERC A X IER B E R L, O LI H > TRIRENBIZKRIET 53 r=an
SHEEECE T &~ = 3 RO I VT b A R LT .

BRFMEGEE N OEE»S, EFNEIT Matuyama Reversed Epoch @ Olduvai event &
V<, Reunion event ZEielElll, F720bh, SEHTHCRMIOER SN b O LHES NS, BILEIT
Jaramillo event }% UF Matuyama Reversed Epoch Rz & el il RIcH -5 LHEE SN D.

IV. dr— BB

AL T, FebIL< AT 200, T — I o RIS & T PR - e Sk



2%, ik - BREHERE TH D.

FBEEARE (1978) 1%, HHEFER A A MIZRIRFE S 4 SOHIBIZIK Y LT, H— EEEHHEOFM
EHONC L. AWETIE, ZOAFREZATRERIRY HVy, F & AL o 4 A ien L CHERY & X 5y
Liz. 37205, WHIRRM - B gL, Mk OrHEERE R OE2HEE, Ot mitigEy
KOS & EHERSY), OAEDENE, @45m K O MEREHERNY, © L8R I HERY), @K imfhs
WX 5. FHRRH - B mHERIE, FATL D O AL 1 Y8 L O L EigEE, @ BALPY T i
T, @ FALAN DafiHER, @ FALPS I bIiHER K O FRHERIZ X 555 5.

WA U o G B B N O S, RSt m R O AT D, E72, it
FEESEX, MR oIS - BRI O & OERAE e E OB IR O FTIC IR BET L. LEHE
I, ZOBEHEREROLE A MOEBIN EFIC L 5T, HIRIANER, X0 H LW EHERED O T
LRV, AUEOEEE, RN EEOMN EFIC Lo T, A BN EEOR oM
(ZAEA B FAVGAATZHEE C, AN CHE, ShsliiE FasS & & AR & 0 B SO 5
BRI - B EHERRIT, B T RFHERSY) - m— S8 ROV 17 IS Ko TR & A, A IIRSIA e
B EERB> TN 5.

F RSN HOBEIE > EFLPY T RERE S O BRI, 5 B IS I &AL & SRS & R 5
AL T R, S OBSEE R O M R AR & n— AE DD, BRSO T S ALY
HamHERi & AL TbE R IE, 6 I GHERE & 8l - Tl < HERET 5. ALEcomd 2 LAl
W TafidERy & RREHERIE, IR 2 6 - T < MR 5.

V. 1 &H¥IERH - B EHEREY

V. 1. 1 RHWERERUVXEEE (Ko)

R HBESE (1968), StHuFEMELE ; kaEIE (1978 b), FEEHE.

B e R D KA B B RS & AT BE - (RIS s N AR o AL T2, 5km) (O
HEEEE), EEAHOEKITAE T2 52 EEEH~ELERORF <L CEERE).

kil

SCHUGRELE - JeHIEEEE T, SCHIR S OB A MR E LT, A ELIREE AL 22 LALET
IR Y, KK Mg 2 DD < LR EEE T - C, ORI, AHugE & e+ 1 ik
DAJFITET D, TORMEIL, EEEEORmHEEL, %Libd 5 X518, BREICEBE» kL
THEADIREGNRABNS. EHICZOMERE, BETEIRE &0 VT, BT iED S4B 1
AT E T > TV D,

FEESE - REMEE, AR P OGS LI A O B RTINS, H LA —# DR K
TRl A S < LIRSS T o C, & ORI AL A & To+ ) I Hhiitisklc i U, St
R NN R

AR T, (ZIERIIC b o O, L HREEE A B R O AR L LTSS, LT
13, REEENEEAMAE M L TOMT 5.
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q 7 TE
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ISR JEHURE & R E BB OBRERK

1:dxnvy 7 = WA 2:BHEE J:MGRAE 4:F+— Lt 5:EHEM 6: KRS 7:iyvﬂ4f 8: Hhwi&
9: RRE 10:RLAEM 11 RERKER ‘

B MM & EEEEIL, 2L AERBICDIEoT, Whp b 7 Y L L TN S E L OHE A
EHEAETHEVIOWEETRY. F72, HIKIC X > THEESSHERIRIES R Y, ETICo0nTATD
—HEOBE TIER L, BEHERBEEBA T, Kbl 231 7 AR O 5.

SeHIBEREE - e HEBYE L, R C b A SRR O RIS IS B T T, Bl YA e~y
JIE DR » KEBUE AMEECTT0 %< 2 5o, HEBRERE OB HRT 2%E - fillcs -
TERda R OBV 7 2 VADOBEEMES R Z R L, BERIXI0-30cma3Z . LinL, FEMEOBIT L
FLOMERE & RN K0 KA 7 Y VIO R & 7T, B~ TiX, fLAIIEORE - HCEHEED
Wt 5. £/, THEGHICENTIE, YAue~y 7)IEOHEN OFERAEITE %I T &, LN
JNBOWHE < A DMEEZ F L L, R 7 = VABRNR Y EEND (RIHHED, 1974 ; HKEIT),
1975).

AHIEO ARG ORI A FETIE, BFRRIIEE TRV 7 2 VA - BB S - Bilis - Ty — &b
bETL%, Ehs - I7~2 4 b - ARG ZHDET39%, BIVEI2%, BIRE 4% 2778, B
W 0D - HE IR E AL O # R G UL, PIREE 321 %, 34% &L, RIEEA %R 5.
ZORIEEOENT, F ORI LM SN b DT, EREBOBOIRIELZ KL TS (15
B) . StHEEE OE X ARICRE TH D,

M  EEEET, BEHID O AU O SRR IS AT T, BRI —RET, dth o
FRF LA 6 Bl U7 ISR IRCE S - ZILHEN KRS 30E Ho, Hilos - vy 7 2 VA ROMERSE D
BEADTIED . BERITERO S ONLV. FEEE MO KO & FHTELILAT T, Rlcs - &
Ny T = VA R OB S OBERROCHEINT 5. BT 72 LEKE L MAED TN 5.
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IEH () 1 3~—Y 7 (Bolling) HEPKH, Wi m 2 JPpk (M &IV 1XIRH Y 7 24
(Older Dryas) i, #4131 (V) 17 L L— K (Allersd) TERPKIICHE L, EHRENSKENTH
7. F£io, En-alrib EiX, "EHIE2 5150 -200 kmOmEEEHEIZ & > T, RO/ S WA K LK
T, ANTORELED NS, HEREI%ORBUCIPRIZH L £ 5 TEAERE <, BEAKREOK R
21X, HEREM RO E L MBS hiz LIl D

Wo9E AFBOLBELEA BPOT 5 v HA— AOHBIGER GBI %) *
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AN
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BN AR Ry
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R 0 R RN
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VI. 4 EHRPEOKHE

En-a b Lotk o 5 6, KA LA IENE OALTE > & F R I m5 km, ALH 25 P J7m7



kmoOEFLHIKZ R E LT, 1km2OBM EESHZ Y, WEE2FEEARE L TREZEIE L ORF
E2y, 1972, 1978). ThUC kD L, 1km2Hhiz v O EEORKIE, 2.6X10°m® (25(f) T, €TV
ik (35km?) TiE2.5X10"m? ThH o7z, BIEFEIIK L TRRENRZVOIL, ALH) 6 mE 7
Tkm? 37 0 OERE(L A T 5 &, TEHI230. 7X10°m?, HHIZS 9. 1X10°m?® & 2 s ASE M
LTWb7eHThsD.

ZOEREEAIE, ISR - B E RIS, ZhbEabEE xS L, En-ad ki
R ERR & LR ORI~ S W5, LROAEBRO S FIChizo7- 2 L3 HEE ST D
bk ~7e, KEOEn-an Al & Z OB 2 KAESIEE, WAORIE 215, SRSk
HREEER Lz (FE30X) . AFHED (1978) 1, ZOEW RME “HHIAWE" LIFATNS.

30K En-alrWb E (U-S 02) DErimi (ORFFIZ2, 1978)
N F I OWE  IE70mE B 9mE RS

VI JEKIAT 8 5

BRI B EKIBR ORI, HHsYiE (2, earth hummock) (2R3 % LiH (1959)
O|EIIELED. DWT, MUKHR - K - (LA 1 - S8R & & & OBRICET 28K
(1960, 1962), #WAKIEA> (1964) OWERHD. FHEHANNE, TR0 2 EKI B % T8 < 8l
LU, TNLITRENLFERRBEOBELIH LM L. BF)INEDy, 1972, 1978).

AREMEHIIIE, TALKIOA R 2—vay ApatE LR OSEHIEOEE (HHE) MR
HHD.

VIL 1 B L 2oK oo DK B4

MU 1L, FFEATRESS (MRsT) & EFEETALEFE (Mm47) 1o/ AR Y 2—3 3> (involution)
23, HIATH)ITE (HR68) IfbaE LA RS TV 5.

VI 1. 1 #F0/AVAR)a—23y

ERMTHE R OB L, Spfa2 - Spfal X UEn-alc#Bsnssiim (FALNTHE) THDH. Z
ZTDA RY a— g COBIHAS v F & HEIN KIRT

ZOBIACHLNDA VAR Y 2— 3 VNS NS O IH A~k O SR L HEE S
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Ru—-sl 3:MEaMTHE
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5: XBMTECHERY1 6:
XERTEGHRY2 7: 8
HRRELR 8: BN

5.

DEn-af@ (ZAKF S e i 72 A 2”97 FALo
otr— A L OSERIEE L ABRITC, Bin—AF
PNEn-aig EAzoAR— ik e — A FICEET 2550 H
5. EoR— Ko —ofg L 0EERITP 2 Wik E B
T4, R—nke—2as@es Y7 ba—ABOSERIT
Thbd. LIEB>T, AR a—va UL, V7
b — AEHERERT & VD Z &l .

@Spfa2 LSpfalix, MIClemo K@ ofs -
EHRATNG, WHEELWVELEZZ, #hbo b
1, Bfe—ABICRHAIRE TEAL, S v

Va—valr&BRLT05. FOIKELE DB, ©2VWEREELTWS. LER-T, Z
DA YRY a—a v EAEUERGEIT, BiEn-afl Th o,

@UERERE g L & DR LKA L, TP I L DBORE EORR b5,
L7eh3>C, Spfa2 J@OHERSRT, M M Ok LIEHERT % IC I HEE S D.

AT IS b RO LA KRG S 2 b (E321K).

$532[X  HHIRTHTR O KIS (ALN 1, REEDA VR Y 2—3 5 o (H531E) & RFRICTER)
Tad : MR FERGHERYY)  En-a @ FEREa: FIEEHERY  Spfal : X455k FEEGHRM 1 Ko SCHIBRESS

VI 1. 2 JIFEQ{EA#EEL

HEIATHNPE D AL a2 b Db aiE EOBIHA 7 v F 25§ 33 X IR
COBHETIE, BEE e —AEORRMIEHZEREREL, BEon— A F~OBAKR DT — A
JEP DD REN LAENRD BND. En-aEglt, L - FTHEE IFEAEICHERL, BILE2Z 7k
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BRIZD SRR, LERST, BEOR—LE~OH HIHHHHHIHHHHHIHWL
AF, 77 v 7 Ao — LJEHER, En-alEREal S 2

1

DOWRE SN EICER SNt E 265, TT|I]I|I|||I]I]][ |||1]!l|]f]77

°2°oo:°

W 1. 3 dHFEOSMR)2—3Y>
FENTALIEE O+ O XK fnm (EFALAN T b i)
WHOENDHA L RY a—Ya VOFBEAT v F &34
[AbT

- ” ) 3B HEHNEOLERX

- ZOEH T 7> it — z =}
ZOFIATIE, WHE L Ta-dE & ofizix, JEX15 ARG Wil 1978
CMAlZ OWE Z b EROMF 2R 2 2T v 1: 77 ta—al 2: £—rRu
—sN 3:MEa RTEGHNY
Mg LB fae — LAERRETHETTHD. ZDIL 4:o— AN (LR 5 BM

ME P A~RRE0emIC b R SO B AR B, —# ik
o MEEER S TR —sgdicE A 24 ] T
TS, VL MNEHRICIEEEO SR L, YV NE OB N N A N2
FEZ K DEND, FALOBE b > TR S LA

Ra—LaroBEEZLND. B0 —ARBIE 3
LTS EZATE, va—ATOEED EAREDLND. 1 4
LieioT, ZOAYRY a— a3 yOREMIE, v Je0 LOITITE
».°o° ,,',_°_‘ 9 ".o
MEHERICIE U E D, En-anl FRTICET Lz L% prafee® oo
M  FEELFEE OLR RXH
ABND. B Ele, 1978)

1:+Mc kKN 2: BNAMT
ERHERY 3:BERBD— AN
4: VIR 5B

VI 2 ZEFrtoEKES

SERTHE D JEDKIBIG T 5285 (HBHhiE) 1%, ARHUk CIIm RS E R FHEN OFE) I /£ EFLN
b LIC@® b5, KRIEMEHED FELEOEE (B)INE0, 1972 ; /NKIEDY, 1979) O XS 725
BRBEERT LD L, FERREWEEDOE T BT 5.

ZOMETE, kv OTabE, QFfEE, @To-CkE, @iEE, ©TadE, ©WEHE» R
Hob. To-ClBO FLOBHE & Ta-df@ix, WEE L IFIFKERERZRT D, To-CBIZRHR
IR BGEEELZ R L, TREBIZEEL, To-CEOBEEIZFI50cm%Rd. To-Ch _LALDJkiEix

CHEOPRFTEL, OBELENTWDD, BT LE L TES 2o Tn D, Lien-T, EED
TR, E (1959) AHEERHLTWD X518, To-CE T, Tabl FRIOEAHIIR S,

T TR L 91, BOEOHFFETIE, To-CiE, To-C, &To-CoicXKyansd (AbiEE Kk LK M4
ZE%, 1972). "CHMRIL, To-C,i32, 020904B. P, To-C,I33, 240+ 1104B. P. (HAf, 1970)
T, —JF, HexRiEA (1971) 1, To—C,iE1, 610+904EB. P., To-C, I35, 570 £ 150 4EB. P. DAL
EZHE L5, bl KIIKGAZEES (1972) 1%, Tab 16674EA. D., To-C, 12, 02090
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B.P., To-CylE 3,240 21104EB. P. ZHHAL T3, LEN-T, ZEOIML I NI-LH I
5ﬁm$apfmw2ﬁwiap.#%MMEAD.@%f%é.&ﬁ,%ﬁﬁtﬁ@+%?@@ﬁ
INE B DMCHEA R, 540 = 1054FB. P.  (GaK-4350, ST, 1973b) 1%, Z OZEAH LT 5.

IX. HE A & OVl s
X. 1 +BEEathoEE

TREEIFE, B O R — NEE R O A YD, BERTHERITEIZ Bl ks S U7 R 7 i i )
DS, R OfERT — AT R A U CRB L, Bt LBIEIC S & S0 TV D & ES)
THDHZEEHALMT L (I - 1A, 1970 ; AEIE2, 1974 ; aHEEDy, 1975 ; IadEiEAy, 19784,
b o).

Tbb, HBFE O — T IR, —EOHBRERE L THEALAD LD THY, ZOT
— IR & 72 D ARG — M 8 2 HERE U 7o et O HERR A CRBIREE R, MHAASERH | =47, 1964)
DHARMEREE, ThE —HAREAICEBY, WICHLAEBE S IR ORI NHERI A (Bt
FetE ), S OB E A O REEN RIS THEL, WoZ HTHIZIRONDIZE - T EH
o LEHERA (LEEERR) 280 GBS, PR IEEICE, SeHiRE - St
f@7% & DEVERBEE D, TR AR E 5 A, BIE iV CTHET T DHIEEENC Ko T, HERE L
T DHERRA (RPRME ) %42, BUE~S|&Zonniz (535 X).

HUB AR | B @ IR | A 5L + B O & & M w i X B
o, 101 H g
w|® & | (" mrms.wemxsvors L nE
w ) ‘ . ¥ %!
M| w LiAI-LimeFoxn s R
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e B AR EDS
it [0 LA NEY =
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K. 1. 1 EfRASER

LR —RtE (R HIE2>, 1978 ©) O LFEBOTE~OILKD, BEEEEO FAET - R3S L
—fR L 7o T, MMAMEGEAMO I A ERICEM LSS0, BFARNHERA (REEAND) 1L,
Vo ZHTAFLLHND. BEFERICIE, ZORMENNBIOEE M Thh, AMHER T, mEkE
DAREGICEBbNS. &bk, BmUIREEICE TEL, Wb, SRBiE cafFltho E5-
cHEd 5. B, KBIREHIEO BB — KSR OE N 2 b 5, BTG, LR — 4K —
FERIMITICE -7 (55361).

RIPEL, ARHUEE GG 2o ol H WIS T T, R L7220 SHERZ R 728 &
T00MIZEET 28 « vV MEZ ERET 5. BRI U2 30MmiE, ARBE - it HE O BE o FFHEfR &
EZONDHRARA G0 BEHHEV. ZOmEE, FEHOEE I 2 Ak s & R E T o
g DRNIH CERIRNIHT ;. TIEEME, 1978) <, Rk LR & FAllE Mo PR & B9 5 J5 0 KiE
(FREEBF, 1978) CThEsMDd (FE37IK). —75, FEETIE, RIGENEHERLR, R oafisy (e
E, 1978 ¢ DIETHT LT, RIGECNNIEOE MIFSERICI &, WA TH 2 ¥R E 2 H
ERRT DICED. ZO% G I OMERIL, HBEEAMOBHAE R T 2EED 1oL LUE %

I RWEPHERE (Ben, 1978c; — N
1:BUM 2: v 7= aklNKER 3: BREAN BIKRIEHS
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fkiee LBAEICE > TV 5.

K. 1. 2 @&t

RIS AL, RIGENBHERR, £ ORE, RGN mE —F0la 2 SHlsid, —#sL
TERRICERT S, 29 LT, OISR LR bz iuidE st s gt A3 5. BI3E ke
TH S AL, VERKIEACR — R 0 710 A R R - SR T, AL, BT g (R
1A, 1978) THEHISND. ZO KDL, BILERMII SRR OTEZ R~
BEILEOREIEIE, T TICR~ & 91T, HEH 6 i CIEEREEICEE, AL & Bz g
TR RFE S B HERE T 5. 2D O KIGRHERIL, O - JBIE - VG E ORI 2 ke &
D30, AL, FF S RPN — B B lig © o, BER - AIROBLS & 2 BICE TR
OBRARHEREY ThH D, T o I, EEOHRIEZPTe, BATRHERN) O " IRHERSE 13RS L C,
T REBTAHTIC 0% B OWNEESH — R F ARk S iz (BE38IXI).

38R PUEME (Btad, 1978c ; —HnE)
1:hEN 2: BalMER 3 FRRKAEN - BEBRSEREN RRESRS
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K. 1. 3 FHEII-HLAIE

BHEHTAL TR 208 2 WM 2 2 5 &, SHE)IERTIE, FEEREEO LE M ES52mTH
DI L TEENEZRALTHOREHE CIIES MK FTLTWD. Zo%EE, db~m-osT
BWRL, BEMMELZEL AN CIX, FAEOLOEATOMICLET S, ELREEL, —olMEss
B CESHFIL TR Y, ZOMEOEEN RN NA TS Z 2R LTS, ZOWEAD
FA~OIERVE, +B)1E 2 2T, KB O RIERIEHIRO PALNICE D Z &A%, AL T B8 ORI i
2 HACALRICERIRITIE DR D PR ARENFEEIC L > THEES N S.

—J7, FHIEHIEGD DRI 2NT T, SCHIFEEE ORE O S DS, HEBIE H PG B T34 85 mAf
#ERL, KMAOEAANE A~OFY O THIERESTME R L, FmEAE8MICET S, Zhik, i
Gl o MERE % D T TR B & AT 5. E iz, AL RS 2 IR C b, AL B e By

EHURR T, YeHREE OREOFEIEVWAED OND. Thbh, REOE&EIE, LiLANAH
DOFTHTmM, P Th4m, EHIREHIOBR TS0 mAT#E &= L, AL 5 % D OWfE " HEE S
%, LALPE HI O BT IR BSE O AL BALN T BB IO 6720y, EHICIRIE S 1IImIZEY
o LALN T B E L T 5.

THBEOHFEEND, I DB ANT T, FLWTE OTRE & & b ICEIUSTEAT LR
L7, BEI—FLNZRESHERE CEEI—FLN)IETE) 2MEE Siud  (BE39).

¥, WIRINZH->ThH, BIUEOREDRE, StHIFEEEOREDSER b, HE)IT—FLAJI
(IR D R & RIBR 2R PR ORIERMHEE Sh b,

K. 1. 4 £BARHMOEBNLE
EHEHIE, PE~KRE EHL, dE2 SRR TidAbdbrE s b mE R ME &, PR Tk
P A B P B 1)~ < RN . ACHI & & o5 iR SR C OB #1120 i 2R3N, TRIES O
FEBITIRBIATIE TR 420 MICEET 5. 2 2 TIE, Hig, TRITAIEREZIER L, T L
120mAit:, FRAINE LS80 mATt: 2~ L, K OBUK & D60 mIClE~E L < R&E W, &
AT INE, —RICHEHOEE & F—HROWE TRWIRWEEZZTe. LnL, JLEomEIcE, L
T B HWE T M OFEEE DFDN NV NRBBNEE L A TN D,
TRBOHEIT, EEEFEE, LEAEHIT, MHNY OEEIZRTE L BIC, AL
K&V EFHEBZMPEL TODZ L E2RBLTND

X. 2 EERoLE

AU A S e TFEFICIE, TSR L 50, B R RIS ISR O AR — BRI T O R & R
L, HHBhEi AR e 372, W<Ob OISR S L.

fERTIRICIE, MARRE RO, RO DL HIRAHICEE) L7 BV R NHER R
FRENT. T OWEIEENE—TUK — K E R 0 I EOHERIIIC Ko THE S D . BT i
RN RS - FRIE MO _E5- & B SR OTEENC & > T, RITBNHERIR O P 00 (B8 L HERS
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At (NEEAH) MRSz, 2 ORNERAHICERIE OB ATRHER N RA L CAMA D, 5l &0
TIRIR 2 Bt el AT EL RO RS /8 CHRE S CHF AR (NHERIR) OFUEASTERL Sz, Tl S it 4)
FEICIE, H@EILIREE S & AL BRI Ko T, i HIERIR R 0 IS A A # o S < LTe.
BRI, THLRE, ok R KRB EE O Y —E H1To TWRY. DTFNCRO LD
%, FRD TR SN 7o REIERI ML 2 S L T 5 R HIEE 12 9~ S e, IR ET 2B EIE, 13& A
EINSDORRHBYE 28l > - HIEIE Th 5. HBIFETHICIE, BRKBEDHRRE Th D KIBLL )R
RSN D. T2 T, BIEMICWL O 0BMEZ 8-> THIE ZE T 5.

K. 2. 1 REBNNZORR (e

fEFT AR, ARG A o R HIER S LRI E L2 2 &I Ko T, TRkl A~ L, +
T2 M 00 Hh IS > B PEES LS B RUTAENPNE DR S A7z, Z ORGP PE I HERT L 7o Rtk N
JEIE, VKK a0 BT HE TH B, RIS ST B BN R - FRIE T, HE

J& % FIEAIZ I - CHIRFR N < HERE L, AHIZ ST AAM T T, EVIBRIE S HERGT 5.

O XK R RRENE O AREOREIET, OFEd H4E0ETE, Acila gottschei, Pseudamiantis
tauyensis (it — e it), Spisula kurikoma, Soletellina minoensis (i) #&tez &, @F
BRICHE A, Umbonium costatum, Lucinoma annulata 72 ¥ ZpE+ 5 Z &, @&fke L TR
AREPEBT 22 THY, ABBHLVTHMEBO L O L EZENROOND. B bAIcA LD
SHEE, EOBBEEO RN TH, —HIS Piceas’sis L, Abies, Betula 231U, riRBE
LRI G ENTVWD. 20X, RiNBOSKEEMIL, BIbAROIERILAONEND,
M E FEOREMIcE] i<, WKRECREOREE —RBOKY IR LIS RSN, —J7, BN
JEDOEIKE v NBO IR, REEMIFRA O bW A R L, ABICHIET D (HRI Rk
b 2 OREIEA MO LT — RURERICIRA LT, BRI Ch 20 = a n EEICa e b ) Wi

BaRTRE, ARICUEEMSMEM R TH D, £, RSSO, BREWNET,
K-ArfERA3. 7020, 16m.y. ZRd BIEAEE & RLILBICAEAICBBDNL TV S,

U EoEEE S, EFENNEORIL Matuyama Reversed Epoch?®Olduai event £ ¥
<, Reunionevent ZEieRell], F2abbiEFT IR LHEESND.

X. 2. 2 #UAEEORR (ATHIEEH)

WlfE Y, RS A OO ERIZ X o T, PICH LEIED o R - LG 2
ZHLD CHERE L2 EE ©h 5.

RPN — B _ LRSI 2 & > L HEE S 2 BER: - A0 DOBEAL I S TR AR HERT & £ 1K
E LT, JHREREREIARE - FRRIKEE N EILIEORERE & L TRIRENEZ A EAICBBY, &6
(2, TOTRHERE 2 LR LT DRI - 2V MBS, RO IR E K& OB % 48 % S e i@

BE ) MU LR Z TR T 5.

BLE o LA RO A R REE, L T2#@ U T Larix 2RO LT, i - T,
Picea, Menyanthes 2303 2B %323, = ORFHINEHE R EAH TR, FMOERENE L
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TR &, LRRBL L EHESND. —J7, MRRHEEIKAE « 3B B DR K-ArdE
RI%, BRBEZ1.2-0.75my. OEZRL, ZibOBATRHERY OBAL NI ESBZ R LTV 5.
S HICERILE BRI AAET B REIRCE T OB L S BB OB M 2R3, WS FORIKE v MEM» D
ETD, MBOTEFLT R~ A REEFRICELDHEML, 34X 10MERTOTXI04MEL W I AR LT
WHW,

DL EDFEE R BB IL A H OB IE, Jaramillo event % & T e R B #1144 1] 0 B i R PNE D
R LD, CRRBL LR EEZ DD,

K. 2. 3 i - SEERGZUHIZHEERROBR (hiAEHEHUE)

SRS - X o TR S 2 e RN, G R ORI O PR T 5.
—J, FEEEIZE o TSNS EERERIIE, AL o PREIT THAT 5. ZORKRAR
PRHE, AHgO LEIRS AL OBFER R (BB15K) 2R R OIS, WIAHETEET LS. o
AR HIBEERE |2 X > TSI IS TR D, B S S A R T 5.

WIS AMY, RAPNSE R, #IISE R, 2 oI R & WVIkFSESh 2 7~ 4 O HERE
M Lo THEISNTZD LiES T, 1FEAEHRLIRZEBEBZ /R L TRV, T72bh, ARHukE
VZHEAS B YR O Jg LSRRI A > TR, B CIIHzRICBIE R b H it Tnd. EHIC
EOEEEH T, REREEOLRmEIDHEBEOZA L my (F40). 2o X 51, S
FEPIBIERE L, ARSI OO RER 2 8 TR EIIRD bk, LR - T, Zoat
1%, BEILIR - AL - PR - RITECN B R ORI o> ERIC X AR LC,
RIS BT R ey U TSR RIS I A S e

BRI sET AR IEE L, &) L CiE, FE)IOBEA G RIS T, mtsm
TIRWAR &R T, S O5 g, RN L & 36 & a i IR A oo B o ALk 30> & B R P 0 (AR
FI 7RG R BT D, —J5, FEEFBHUIRIC IR - C, SEHIRIELE 4 81 > B h St i
D HE ORI HALRITIE N D LS - FERIESR R E S HERE L T D UNRIEDS, 1978) . eHiBIRYE
EEEEHERIS O, ZOX O IR LN & R T RRIR I E DS, HERE OB OMIERINL E KL
ENBEF TR, ZNOOMEEZ S Lz ik ko, mgolito ERE2RL TS,
pbb, JCHIREE - X EEE O S ALEDEEE « FERIRIRHEE O OB, AL -5
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BIFRORRA~BEIL, AEIUIRO ERBEREA S HREBICE -T2 2 L ERTEELLND.

ARHIBEFE R, T TSR~z K91, REREA Y 208 LT 2t B & > <, Eia
e FALAN T - BALA Da - BALA Db Ze EOMIERE AR E L TV D, Zhb O EIE, 5
A WBEE ZHERTS 2 b 00, FEAMIIDLHEERE OHIRIE TH 5. Zh b OMiFiH & BT 5 K
IEXE s ~BER 2 &, AL OSROFERND, ALFE DR~ 2 BB S b TA &
i, A DB ABEBORIC AL T, BALA aifn, EALANObE AL TWS. Zald, Akt
O LEFNKRENTZHDTHA .

BHEHICAD &, EEN—LNIBREICIH > T, #RAMOAL LS EEE - AL T g
@GN 2 D CTHERE S5, Z OBE & HI > T, Bkt - BREmasBlsnsg.

ZDEDIZ, AU, ZORRENINLET DG AHIE, ST — R ORI EB) O 8RR
—RINEAN L - FREo L5, EIREoESE), B RERET O — 12 A T, afrlo b
FAILORA~OBE), B &LUIROEE— P—ALi~0 2B LA, & EII— LRI 2 b 515
e SITBHl SN TN D, T72bb, StEBE - LEHE O NEOWERLIET, SR RETH)
VZHERE U7 AU 0 - SRS, BRI - BALN TR 130N, D~ & e DT
TS, ZhGIH - HOBE 2 HIR LT < Ob i - Sl o MIF iR AR S 7.

X 2. 4 EXKERTORLEN (RUEEHE—-BHE)

TSI R T LKA B U T, FLVERRE FICH o722 Lix, HBEFO—#EOMEIC L > T
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12k BRE—Y v IRU2OSERS
L SHEBRARCEOHR (kg Peas T340

»F A sl al % 7 = * v s allaling
K ® A4 & v |H . . . sm—n A v |CI 23.75 [0.6698| 12.44
AY v AaAdtv | K 3.16 [0.0808| 1.50| ¥ Fw=jfEEf A+ | HSO4
FrYY A4 F+ v | Na 107.4 |4.671 | 86.77| &L M 1 + v |SO4” 0.782/0.0163 0.30
7vE=vAfFv | NHy . . . e Faifiggf 4+ | HPOL” 0. 250/0. 0052 0.10
ATy A4 A Y | Cav 7.238)0.3612) 6.71] b Feft#f A+ | HAsO,” | 0.002(0.0000 0.00
=S/ Ry atty | Mg” 0.219(0.0180; 0.33 © FepEEA 4> | HCO2' |280.4 |4.595 | 85.36
B o#H A A4 v |ZInv 1. S Rm oo+ v CO"
7= w A4 #F v [Fe" 0.030/0.0011| 0.02| X ® 1 * v |OH
7 =9 4 F v |Fe~ .. .| KB+ v |HS 0.2670.0081| 0.15
@ 1 * v |Cu = 1. . B RS v |F 0.050(0. 0026] 0.05
=vHv4A4A+ v |Mn 0.1730.0063 0.12| FAFEE 1 + v | S204” 4,8300. 0860 1.60
TAI=vALFY | AP 2.200/0. 2447| 4.55
g 14 * v |Pb = 1.
iy 120.4 |5.383 |100. 00 310.3 |5.383 |100.00
k1 H 430.7 V754
el n " ] 3V7/9 4 VL
A & B ® | HaSiOs 81.64 1.046
A &% ® ®™ |HBO:2 6. 350 0. 1449
& Bt 518.7 1V 75 A
# O B’ B |CO: £ L
MBI K # | HeS 0.048 0. 0018
B Bt 518.7 3V /F 4
% o il K e
M- ) v FRETS0Om (bWl TR TR, 1976)
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BREOMZ B & LTHRBRIL T 5.

_68_



2. EHERARUEOSE (kg PEHTHHED

AT AV s;%iz»ii}; 7 o= A ¥ i;a;\iz;vji;;
X % 4 + v |H .o Ll re—ngEy O 37.59 [1.062 | 12.65
#Y v aqgFty |K 5.95 {0.1522 1.81) & Feji( A | HSO4
FrYT AL+ Y |Na 70.4 [3.061 | 36.46) B M 1 A+ ¥ | SO 4.939(0.1028 1.22
7vE=wyal+y | NHy .. .| e¥e@Eg 4y |HPOS” | 0.410[0.0085 0.10
AATy AL A v | Car 33.23 [1.658 | 19.75 © K@M (+> | HAsOL | 0.0040.0001] 0.00
~7Fxvyalty | Mg" 14.12 [1.161 | 13.83| & FrpéE( 4> | HCOs' | 439.7 [7.206 | 85.83
B o® A A+ v |Zov 0.06200.0019 0.02| B B 1 + »~ | COs” .. .
7= w4 v |Fe 1.3090.0469| 0.56| X M 1 + v |OH' ..
7 =Y 4 + v |Fe . .| X & 1 4+ v BHS 0.450(0.0136) 0.16
W 14 A+ v |Cu e L. .| BEALE VP 0.063(0. 0033 0.04
~v#H 44V | Ma 2.0880. 0760 0.90 ..
TAI=9ALAY | AT 20.13 [2.239 | 26.67, . .
1 + v [Pb ol . } .ot .
e 147.3 [B.396 [100.00 S 71 483.2° (8.396 (100.00
& B 630.5 1V /5 A
e A %= " 3979 A YRy 2
A x B M ‘HzSiOa 55.71 0.7135
4 x W m |HBO L
& & 686.2 I Y75 A
# ® B B | CO 12.20 0.2772
M WAL A B | HeS 0.126 00037
® 1y 698.5 IV /5 A
% (2] i KR : ¥ ,
AR v TRELOOm | (KWMTRERRRANRE, 1978
#13FE AL R & RICTEER R
p. 8 # REETRER BRECTRERS L
TBIEE GLPJIEHEA X b EHD 10, 755, 000 m3 2, 342, 000 m3
+ -3 i T b 21,172, 000 m3 0 m3
H 5] M 8,170, 000 m3 1, 318, 000 m3

(HILBER B TR, 1978)
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(Abstract)

TOPOGRAPHY

The mapped area is situated in the central Tokachi district of the broad Tokachi
Plain extending between the Ishikari Mountains Region, the Hidaka Mountain Range and
the Shiranuka Hills, and it is topographically divided into two regions by the Tokachi
river; the north plateaus and the south plateaus. Among these plateaus, some plateaus
such as Biman, Shihoro, Mikage, Kamiobihiro, Kamisatsunai and Makubetsu compose this
mapped area. On each plateau develops some of the following flat planes which were
formed during the Middle to Late Pleistocene, such as Kochien-Biman, Kysei-Memuro-
Kitaoribe I, Kamisarabetsu II, Motoimatsu, Kamisatsunai I —Suzuran, Kamisatsunai II a-
Komaba, Kamisatsunai II b-Daiwa, and Nakasatsunai—-Otofuke Plane of Holocene.

The differences in direction of inclination of these planes seem to have occurred
successively from middle Pleistocene to Holocene, as the results of noticeable uplift of
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the Hidaka Belt, subsiding of the Tokachi Tectonic Basin and upheaving of the Maku-
betsu Plateau connected to the Toyokoro Hills.

In Kitafushiko, Kawanishi and Aikoku areas on the Kamisatsunai I Plane, there have
been detected more than 230 ancient dunes composed of the materials which derived from

«_ »

the deposits of the Eniwa Pumice Fall “a

GEOLOGY

The stratigraphical succession in this area is shown in Table I .

Table I Summary of the Stratigraphic Sequence in the Central
Tokachi Plain

Age Stratigraphy . Remarks
2 | Overflow deposits -Ta-b Gravel, sand
H - Ta-¢
-:2 Nakasatsunai Plane Deposits « Ta-d Gravel, sand
Kamisatsunai IIb Plane Deposits |- Soft loam Gravel
sad_Daiwp Plase Deposits
Kamisatsunsi IIa Plane Deposits |- Ball structured loam Dune sand
< | and Komaba Plane Depasits < En-a Gravel
g Kamisatsunai 1 Plane Deposits +Spfa 1,2 Dune sand
=
‘S | Kamisatsunai I Grave! Bed and Gravel, sand
: Kamishihoro Gravel Bed '
= . 0p-1
S Motoibetsu Plane Deposits ,g:h Loam
3 Kamisarabetsy II Plane Deposits Loam
& N
s Kydei Plane Deposits and « Red— brown losm Gravel, sand and loam
3 Shimosahoro Plane Deposits
&=
B | Kitaoribe Gravet Bed Gravel, sand
=
Kachien Plans -Deposits and » White clay Clay and weathered pumice
Biman Plane Deposits
Kochien Gravel Bed and Dacayed gravel
Biman Gravel Bed
H ; Pumi sand,
H = ; umiceous 3
E a € Main Part ! clay and peat
212 8
sl «
o | = =
s| § .
zle é Kuttari Welded Tuff Bed Acid tuft and pumice flow
S| | £ |and Metd Tuff Bed
R
s
] E Gravel, sand, clay and lignite
* 8 Osarushinai Formation
z |z Acid welded tuff

Tokachi Supergroup

The Tokachi Supergroup, developed in the Tokachi Plain, is divided into the foll—
owing four parts in ascending order: the lower part (Honbetsu, Nukanai and Ashoro
Formations), the middle part (Ikeda Formation), the upper part (Osarushinai and Oribe-
yama Formations), and the uppermost part (Shibusan and Nakazato Formations). Among
them the upper and uppermost of this Supergroup, the Osarushinai and Shibusan Forma-
tions develop in this mapped area.
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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 basin.The Pankenikoro
Welded Tuff of pyroclastic flow inflowed in this basin. The flora of the Osarushinai
Formation indicates repetitions of cold and cool paleoclimates. According to the paleo-
magnetic stratigraphy and K-Ar dating, the Osarushinai Formation is presumed to be the
deposits in the Latest Pliocene prior to the Olduvai event of the Matuyamna Reversed
Epoch.

Shibusan Formation

The Shibusan Formation develops on the Biman and some other plateaus in the mapp-
ed area. This formation is subdivided into the basal member (Kuttari Welded Tuff Bed
and Meto Tuff Bed) and the main part. The Kuttari Welded Tuff Bed and Meto Tuff
Bed overlie the Osarushinai Formation with uncomformable relation, and consists of acid
pumice-flow and fall deposits. The main part, which consists of clay, pumiceous sand,
gravel, thin peat and tuff, is the sediments of terrestrial environment.

Judging from the K-Ar dates and paleomagnetic evidences,the age of the Kuttari
Welded Tuff and Metdo Tuff is correlative to the Jaramillo event and the main part may
extended through the latest Matuyama Reversed Epoch to Brunhes Normal Epoch. There-
fore, the age of the Shibusan Formation is of latest Early Pleistocene.

Middle-Upper Pleistocene Deposits

It is noticeable that the fanglomeratic deposits, the Kochien-Biman Gravel Beds, pre-
vail throughout the mapped area, underneath the whole younger Pleistocene sequences.
The lithofacies of the Kachien—-Biman Gravel Beds suggests that the western and northern
hinterlands, namely a part of Hidaka Belts and Ishikari Mountains, have been eroded
away vigorously in Middle to Late Pleistocene.

Some younger pyroclastic and gravel deposits cover the older dissected Kochien-
Biman Gravel Beds.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 of plane surface and kind of compos-
ing pebbles suggest the upheaval movements in the Hidaka Belt and the Ishikari Moun-
tains 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:

Shikotsu Scoria Fall Deposit (Ssfa)
Orange coloured Fall Deposit (Op-1)
Shikotsu Pumice Fall Deposit 11 (Spfa2)
Shikotsu Pumice Fall Deposit 1 (Spfal)
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Eniwa Pumice Fall “a” (En-a)

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

Kachien Gravel Bed and Biman Gravel Bed

The Kachien Gravel Bed is composed of decayed cobbly gravels cemented with clay.
The gravels consist of sandstone and slate derived from the Hidaka Supergroup, and the
rocks composing the Hidaka Belt such as hornfels, migmatite and granite. This gravel
bed is traceable to far east, though its upper parts have been lost by later dissection, on
the Makubetsu Plateau.

Biman Gravel Bed,developing in north plateaus,is composed of decayed cobbly
gravel cemented with clay and tuffaceous sand. The gravels consist of andesite and
welded tuff derived from the Ishikari Mountains and the rocks composing the Hidaka Belt
such as hornfels, slate and granite.

Kachien Plane and Biman Plane Deposits

A unique yellowish pale clay bed is frequently observed on the Kaochien and Biman
Gravel Bed. These “fan-surface deposits” named “White-clay” because of its charac—
teristic whitish appearance, seem to be the product of arigillization of volcanic ash deposit.

The clay mineral compositions is characterized by a predominant amount of allophane
and halloysite on Kachien Plane, and of vermiculite and 7A kaolin mineral on Biman
Plane.

Kitaoribe Gravel Bed

The Kitaoribe Gravel Bed, which develops in southern part of Shihoro Plateau in
this mapped area, is composed of some decayed cobbly gravel cemented with sand. The
gravel’ s composition is characterized by a predominant amount of andesite and welded
tuff, and the rocks composing the Hidaka Belt such as slate and granite. This gravel
bed is considered to have been accumulated in narrow subsiding zone in N-S direction
along the Shihoro Plateau.

Kyaei, Shimosahoro, Kamisarabetsu and Motoimatsu Plane Deposits

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

Kamisatsunai I Gravel Bed and Kamishihoro Gravel Bed
These gravel beds are laminated cobbly gravel more then 20m thick, they are con-
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sidered to have been accumulated in a narrow subsiding zone in N-S direction along the
down stream of the Otofukegawa and the Satsunaigawa. These gravels conisist of the
rocks derived from Hidaka Belt and Ishikari Mountains. Tephrochronological investiga-
tion revealed the date of these gravel beds to be younger than the deposition of Op-1
and older than the Spfal and 2.

Kamisatsunai 1, Ma, Komaba, Kamisatsunai II'b and Daiwa Plane Deposits

The Kamisatsunai I Plane Deposits consist of brown loam intercalating Spfal and
2. The Kamisatsunai I a, Komaba Plane Deposits,brown loam and pebbly gravel,are
younger than Spfal and older than the ball structured loam.The loam and gravel of
the Kamisatsunai b and Daiwa Plane Deposits are younger than the ball structured loam
and older than the soft loam.

Ancient sand dunes and periglacial phenomena

More than 230 ancient sand dunes scatter widely on the Kamisatsunai I Plane,in
this mapped area, and they are recognized to have been formed under the periglacial
climactic conditions during the Late Pleistocene. These sand dunes are mainly composed
of reworked pumiceous fine sand derived from En-a. Many other buried periglacial phe-
nomena such as involutions and rising of pebbles are found on many planes in Takachi
Plain including this area. The age of these phenomena are considered to coincide with
the cold climatic stages confirmed by pollen and floral assemblages. '‘C age determina-
tion of these cold climatic stages was carried out on natural charcoals found in several
horizons of the loam.

Deposits in Holocene

After the latest Pleistocene glacial stage accumulated the Nakasatsunai Plane Deposits
and the fluvial plane deposits. The Nakasatsunai Plane Deposits are formed on the dis-
sected surface plane by erosion of the Kamisatsunai Il b Plane Deposits, and after Nakasa-
tsunai Plane Deposits had been eroded out, the fluvial plane deposits were accumulated on
the erosional surface of the Shibusan Formation.They are modified by some periglacial
phenomena such as earth hummocks which were constituted in a cold climatic stage of
Holocene about 2000-3000 years B. P.

Geological history and Tectonic movements
The Osarushinai depositional basin is formed by subsequent westerly shifting of the
Ikeda Basin.The Osarushinai Formation is the deposits prior to the Olduvai event of the

Matuyama Reversed Epoch. Then, the Shibusan Basin is formed as an inland basin by
the movement of the southern rising zone, the central Tokachi tectonic zone. The Meto
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Tuff and Kuttari Welded Tuff flowed in this basin, the eastern margin of the Shibusan
Inland Basin is defined by and active tectonic line, the Oribe Fault.

In the beginning of Middle Pleistocene, early Brunhes Normal Epoch, the rapid uplift-
ing of both the Hidaka Mountains on the south and west, and the Ishikari Mountains on
the north, supplied coarse grained clastics as source material of the Kochien and Biman
Gravel Beds, which once thickly covered all over the Shibusan Formation. These gravel
beds from 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 an-
alyzed in and around this area, to detect the late Pliestocene to Holocene tectonic move-
ments which displaced and deformed these gravel beds. It was clearly revealed that in
general the Tokachi Plain including this area had been a continuous subsiding basin re-
lative to the surrounding area of constant upheaval. Inside the basin, exists a local N-S
directional upheaval area, the Makubetsu Plateau.The western margin of this plateau
is defined by an active tectonic line, the Oribe Fault.

In late Pleistocene occurred N-S directional subsiding zone by the Otofukegawa-
Satsunaigawa Fault. The Kamisatsunai I and Kamishihoro Gravel Beds were accumulated

Table II Geomorphic History and Tectonic Development of the Central Tokachi
Plain from the Middle Pleistocene to Recent

Geologic Age 14C Age (Y.B.P) Stratigraphy (Tephra, Loam) Periglacial Phenomena Tectonic Movement
{1667 Y.AD) Ta-b . Earth hummock i oo
200+ % To-t,, € - Ferma —frost ! o
Holocene 3240 £ 110 oo
4se0+ 106 | . o
Nakasatsunai Plane Dep. ! 1 o .
B0+ 160 [ Tad 1 Lo
Younger Dryas soft Loam - Patterened ground involution ! i !
b * Involution ¢ i '
Allerod 11,410 + 440 Kamisatsundi IIb Plane Dep. v ! o !
11940 + 240 | and Daiwa Plane Dep. e = i i
wv| Older Dryas t————8all structured Loam S s | o
- Kamisatsunai 112 Plane Dep. ~ |-En—a sand dune 1 £ i !
Balling and Komaba Plane Dep. H = 1
13,100 + 1,200 2 Lo
Oldest Dryas Brown Loam < r= ! : !
° 15,000 + 400 g En—a sand dune 1 s ! ! “ '
H 15,800 + 400 En-a & |- Patterened ground involution | | B 1 .1
£ Wi 23500 + 800 s g 0
F 22,230 * 1,440 ] £ oa
= 25,500 * 1,200 S sz .
. WhWh 28.750 + 1.840 Eat
= 1/ Whe 25,290 + 2.080 . 25 e
- 32200 * 4390 | Kamisatsunai 1 Plane Dep. Spfa 1,2 |  Involution = [ 1
Wil B0l *“ x| *Involution - sS4 .-
o Kamisatsunai [ Gravel Bed and ) s H
WI/wi Kamishihoro Gravel Bed 0Op-1 « Involution = s
Ssfa o M
2
W1 53 g
p= $
R/ W £% 512
158 3
,,,,, . S
Motoimatsy Plane Dep. =
e - 2
2 Kamisarabetsu I1 Plane Dep. S 48
@« s Bl e —a o —= 3
g Kydei Plane Dep. and B s
= Shimosahoro Plane Dep. | s s
[ >nimasanary riane Uep. 3 £2
,f Kitaoribe Gravel Bed §+ ‘éﬁ
Y @ |
% Kochien Plane Dep. and *White | == Su -
2 Biman Plane Dep. clay o &
| Diman Fiane Dep. &
= Kochien Gravel Bed and = F
Biman Gravel Bed _ﬁ; 2
%) ot
S— : southern part. N— :northern part. - E— : eastern part
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in this narrow zone. The geomorphic history and tectonic developments of the mapped
area from the middle Pleistocene to the Recent is shown in Table 1I.
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