JEBAIC B 2 RARDKI LB O SRDEIR
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DEEEOE Sh, BREED 7 OBRRNHALLR & ORIEES EH%A ShTWb(Roillard and Mook, 1982;
Guiot et al.,198973&) . LA L, BARTIED XS RIMHRLIZAOOTNMITEW CGRILEBIS, 1982
e .

AETIE, BERTREBRETRSEATRLBHEEL, 77 7 1 k-> THESHFERZEMD S 250 1 5T
& %k AR OB EHERR OIS W LTRREHERMOTON T 21TV, TORREFELLTT 778
PHE L LGRET S Stk b, LRI B 2RREVKHLEOSSIREERT 5. 2L T, ThEREE
a 7 OBRFEN{ALER & EH 2 2 &tk b,
B EEMEE WS RS A RIERGOHIR TE O h
N EERRRORFIEEET.

[T 7 5 2RHOMEE & L THWTHRIRS
BRTHE WS, [T 7 5 OFBRE
LR FORBAOMIT BT L) 1, SO
12V TIE B FEER DR O LIER ICEER
HETH3. flAEERA TR, 77 53EE
ELT, BRE#ERYRICR Sh 3RPKARROR
B, SROEDFE, KAERORRIED, T080
T SIS Wi R & R EE: - BEtX
N T3 (Sakaguchi and Katoh, 199078 &) . &
to, HETEEEhORIBRE: R OTERGERE & DBh b 13
Ex, JOHOVEETRET A L TETH
% (i 199173&) . AWBETE, &S HHE
o &, BEMAREICBWT, 77 5EEash
OEREDKHAN SBFEICE 5, 85 L /- Ho
aTHEShAHSENTWE WS EELRE X T,
TEEOFEEN B &I L:.

Pacific Ocean

Cape Erimo

9 kM E77> 1,000mass L. B
15k, YUTORETIE, BAREDKI, ROk
Bl HERHEshS.
LZDE] 2,_0E2 3, ¥R 4l 5 KE 6, i#KE 7, 0OR 8 /& 9, 77~ 10, BRI 11, b=a
12, B& 13, b#H.

Fig.1 General map of the Hidaka district showing sampling localities.
1, Ninomiya-1;2, Niomiya-2;3, Shiomi ;4, Mombetsu;5, Otomi ; 6, Shimizuoka ;7, Unenosawa; 8, Nioi ;9, Abushi ;
10, Nukibetsu; 11, Tomamu; 12, Hidaka; 18, Kamikineusu,
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&, EhEhEERRNALER 7 — YD be, 5d~2%, BUKBIRAAT—Y 1 3 513, 000~10, 000BPORFR%:,
BKBIRIA 77— 1 @ 510, 000BP~REDKRAEHET D ET 3.

2, BREAShS

TR AW R R 2R 1 IoRd . BRI ~T, BEH5ICREOR i, kBT Eot
B OB ohicbDTH S, MM, B&ZIuid2” ~43° , Bik%142° ~143° DFBHcAEL, %
OEFIX100 a.s. 1. 154300 a. s. 1 ISR, BRECHEHRXSICHEWTIRWTh L RSHEEWE GE,
1955) &9 5.

3, BHOHE TOEF
HEIOEFE, FRIHAET 27 7 J RN LB EE & U TRV, BEIEiEkd 2 AR EpEE D
HERER TR BEmEsd) ©, SRHcBEET 2R M o ohic ' CAEREERE TR E LT
Bl EiCEDITot .
3—1, 77 5EF L BEmERIK STANDARD EST]MATED GENERAL CHRONOLOGY
HEH & 20RO T 7 S/8FFE, BEM  TEPHROSTRATIGRAPHY (ka) TERRAEE SURFACES

HFEES BB, FRRIIORFEE, hET Darne  Puvil
OB (EEFHEA 198054, 1981 ;Arai et al., f\§]'“r&‘§w
1986; HELEREIGH, 1990; 2L, 1990; 10, 190175&) 4o [y~ o = 19“,*-_[[?‘
Bo&F2icg Lo, ATREhE LS, M T pfat 3 S
MERLE O L WB R T 7 7 /8 & OB 50D T cofa-2—— Lo BN L
FBR RSN Ih TV 5, EI<HSTEN, Toya — M 35450 — grovp
UFo77s@c@bh T, ToHEREDOR TeLZ—Spfa-3,4

2D, BRDKIERIOIEAN (ST (gt Q

B EhicEEX ShT\W5 (D 1988;HIH, Mpfa-1

190175 &) . Thoouizehs, SBEmORBKHA vvvw— Mpfa-2b o
vvvy/—K-M(Mpfa-3)- 60

%, H3IE : #914~15774FR1, I : K912J54FHi e, i
(RS TLHIL. . KARL Rl dhalir I P i :1‘?03;: ! 90-100"2. m?:la“
BeAso-ARE FLUEN) . Liaifii : 6~5/74FAi (Spfa-ThE i g e

TH) , Lom : 2~1J75FRi (Bn-offf FHHR~Ta-d <557 Aafa-4
BRI LEAL. vvvfkweu‘l‘rﬁ”;”;p —Y)
3—2 ’ :éxi‘i*:l'@% m errace

SRHPIE OB KO CAEREER [Mhms  Zwteosot  Fxdlpomice  [aTscoris
SioRd. OO S B FRET 7 5By et one [ IGan Gy, EE ine-graed as
B OFRERIL T 7 S@ERTN, F75@h0 K2 BEHGORRT 7 5@ & B EmEOWRE.
Kilph' 5 2 DEPUAIC & BALENTORER, 77 /8 (1R (1987) (2Arai et al. (1986)
@b¥pfa-licxftbah, 77 5@OET 7 SO (BLREAN(1989)  (4)MTHHIZAN(1987)
St h 2RSS &Y SO 5> TVW Fig 2 Marker tephra layers and general chromology
% @O - g 1993) . LITTW, SHanhois of terrace surfaces in the Hidaka district.
hicE RN W TG ISRk T 5. (1)Umetsu(1987); (2)Arai et al. (1986);
1) Zo'E 1 (loc, 1) : MIE2HRY 2iE50E (E (8)Yamagata et al. (1989);(4)Machida et al. (1987).
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m Vv 'v[Spfa-1
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[ VVVV
L vvvvvvv Spfa-2
5 -
10+
(o)
m
5 L.
d:>44,100 yr.B.P. (Tk-873)
b:>46,000 yr.B.P. (Tk-899)
C:>43,800 yr.B.P. (Tk-872)
I d: 22,200+ 200 yr. B, (Tk-882)
€:>45,000 yrBP. (Tk-876)
L f:9,220£100yr.BP. (Tk-919)
10
[mﬂmnmus pumice (secondary) sand [@&]wood
/////\ paleosal ﬁne-grained ash gravel(tributary) -peaﬂ or peaty silt/clay
. (sampling material)
cracked zone scoria gravel(main stream)
I:]weaihered volcanic ash %clay @base rock 1+ number of sampling horizon
{ t (
v pumice silt B artificial deposit @ weorraba) tohis tajers

3 3 SOREHAY. IR OB 1 ISR
Fig.3 Tephra stratigraphy, '*‘C-dates and horisons of pollen samples. The numbers of the sampling
localities are shown in Fig. 1.
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BOE; BABETT, 1983) O bANCHEAITHER L, Aafa-d~Aso-4DF 7 SERPHET 5A%4NE (FBET, 1983) i
BT, Toya~7 7 DM G . 77 58D~Aafa- 17 GRI2) |, Aafa-1E L GREI3) o 3N
SRR L 12,
2) Z0'E 2 (Loc. 2) : MlifizHind 2iEE0 18 (B8 TichTh sRREEREE L.
3) ¥R (Loc. 3) : W2 EI%ARN T AIEAIREE o v b, Mit, BRENT, BROEENIEERETH 3.
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Fbh 3. 77 5BOQOE_LICISBRRIT S, Spfa-4DE L - H MR BDOhS. Jhic
&0, HEERET 7 SEQ Mo THERE G¥l1~4) , 77 5EO~Spfa-4RnHHERE Gk 5~
19) , Spfa-4Pl ko FERERE GlRI20~26) IKXSyU7:.
4) FRIl(Loc. 4) : MITE &A% AR EEE oS THER S TR E SR T h 5. ABIE Tk DIEICF
7 5E®@, Toya%®PdEL, Lhir%Aafa-1LLEDKEHEREDT 7 SEICARREICEHON 5. ToyalE LiSiZ DK
HERIAH D, FHISIREICIEREICE B, LA T, Toyall FOIEHTE & Toyall E DRSS & ORI IEET
ORFERPBROEENE X S, HigE THERE G 1~8) , #&% HieRE Gk 9~13) & LTRY
Lz,
5) KB (Loc. 5) : RN i %tk 3 SRRV B b S IR 2RRETH 5. ANBIE Tk DIEC,
F7 5D, Aafa-1%#454 3. 577 FEODO MLCIIIAREARENREON A &00, NERE:E, 775
EOTROTEHERE Gk ~9) &, ko HEpaE GR0~19) KXy L7:.
6) 1EKE(Loc. 6) : FEHIMIM 248N SRR LICB AR 2RIRE Gl 1 ~17) TH5. EBR
ERRICEE I N E ORIEHET 5. ORISR FORKE GURH5~17) ($Aso-42E L, ek
-MicEbh 3.
7) #DRLoc. 7) : Llaifiehiikd 2MBAEEE LicBAIHRE 20RR - lBRER O R R GO ~
16) & U7z, AEETFERICG-PRHAEL , A e2REREEIC & - TRAICEDN 5.
8) i (Loc. 8) : Llafia & M S ORMHRE bic, TRk v, JBRE, MtE, BRES S ICHER
75, B oRHE MuoRRE Gk 1~6) , LhiolkRE (7~16) Hof it T N, Hhio
JEIRIE Dt EEBIC1ESpfa- A D ARIABHES 5.
9) 77 > (Loc.9) : H3H 44 1T TEFIRNE U b O HBRE DM 5 &5 IS U TRRE G ~T)
AU L, FoLricidToyar Hiflid 5. JEREHB G5 ~T) EToyal HE3HERE T 5.
100BE&F(Loc. 10) : Llafiztnd M bic, Thrk IEC, Spfa-30@ORAHiEd 2008, Bk
EMTE GREI1~4) , Spfa-2, JEHRIE GRREI5) . Spfa-1B KU FD_IHERH), Spfa-1DBLRHEL S
WS, BRE GUE 6~18) , En-abdERis 5. Spfa-2& 50Kt 5 OIEHRSE & ORI IdBRRE FEA R ON,
RSB OFENE L SN 5.
11) b= &(Loc. 11) & Llaffietiakd AMBRVEYEE Lic, AEEIMERTSIERE GOk ~4) AEEITHER
3 5. JEHRE TERICI3Spfa-TASAEL , TEBE EALICIE v b OVl 2 A TSpfa- | AVEVRHERE S 5 .
12) B/ (Loc. 12) : H3f 2 Hink - Z7ARRAMEEREE Lic, v ME, BRENHE GO 1 ~10) , XRHHER
(RS - EOREOERE) A TALL DIRICBSIHERET 5. 20 R RESICEY, I6I
Z D A2 En-ad B EIH - TV 5.
18)_E#FA(Loc. 13) : L2fiatntd 2B ESED b, St EREA cHNEd 2R EDE Gk 1~
10) ZEkE L.
3—3, EBloxittsfEF
M4z, BREBEREBLOT 7 SBLEOBREEEHTRT. ¥, BRhoXREH OB LN CHERE
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bRlrc. ARERBLT, ke kOEFE,
FLuboky, HFE-HEXUIPYR LB~
MDIR~TE—~ b < A=W R - TH—EKE

loc.1310 8 711 3 65 4 1 2 9 12
1—9,220+100
Wigao

K P T 7 o — PR Rk ' Fzzzoo+zoo k-2 B
SRS 2~ BEOIEE 4 7. PRIT

3 KB TR B 4 105 AT

B0, FhIZOWTRUI T LS IHEEL 7.
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#60m) DO, BHREDKEADHEHAVDIZ &b
20mPL (B F U7 BIToBn Ut & - 7o T & W3
TH5. —FH, KE MRS SBREDKIE
i soM) | OIEER Ttk s h/i- boT,
FONFEE EHRI0n) & ZOfHEoNIEH D—-
THETHRE (BkE0n) & OBBEES, A |Toja— Marker fephra layers
BAUEEOFILE ¢ B LT\ e o & 22 X ¥ L horizons of pollen samples
T, KEURFAIBEACMHETLTY [ *‘-’”‘B“;‘-‘ S i
P ERBAITW, UiehioT, RHRADINE FTeciyr 37 Tupper bed Mimddle bed L+ lover bed
BICKE TEREREIUR S, FofiEmsy K4 Ry & RN LUT 7 78 & OEFER.
0L HETFLTHS, BKLU 7B M b ERHEABh I 1 1R T
IBWT, PHRITHVERENTER S hikws-& Fig.4 Stratigraphical relationships among the sampling
BT ONELTHSD. deposits, terrace surfaces and marker tephra layers,

R B L ORI ORI DWW TR with '“C-dates. The localities of the sampling sites
DEHIEXONBY
1, HrE~BXURT’, ' CHEREEEn-an
BETERD S, #8 HEDKRFROFEET 5.
2, BSUBIDERL 6 DFERIL, En-adfE FERLER 0 @D CERMEN S T, #R. 4~2. SRl & Rl
boh b, Th&b, Spfa-l FumaEk 5 & ORIICIIH 7T THEORTRPBROHEE X h 5.
3,Spfa-1, 2DBE FEEMRUC & 5 &, BEGIDER S & 4 ORICH 5~ T TEDRETERRAEES 5.

4, Spfa-2~Mpfa-1fSDEULAK LIKEOEEN S¥BT 5 &, &7 7 SBEBT-EEEORERRREE bW T TH
BL-bOLEDNS., LA -T, ShooT 7 SEBRGETGIN SW R - TERich 7 3R RS
PRk, BEREOEIZEMT2LIEBLAERTVWLDEEX SRS, LLAETGIDRE | ~ 4 LR HAFE,
YR EBEBORETE, —MTERTI2LONHSZ EHTFRINS.

5, WRA - TEEIEKERTE, K-M~Npfa-2bD7 7 SRR S, S5THEN S | FER RITPROYEET 5
AL S B.

6, K EEFTITHRE T, HKE~KE I BOHEORTETERRO S 2 IRE A B 5. UL, AE B~
FIRITERREI T, 77 718, $5icToyad OB O AT, RRERPRILZEAERWLDEALNBY |

7, P TR~ AE FEREITI3K-HbsPAafa-4 2R T &S, BTEND | FER WRBRAEET 5 L EX 5.
8, Z0O'E 2 L RIS DWW TIRIERSERERA IV, —Ib, B SSHREPKIHERID13~ 145401, #ERZED
BERIOESHE X 21914~ 1S FERIOHEI TH 5 L EX THL .

are shown in Fig. 1.
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3PKHASIERI(GRY) « BEATEN) & 0 bAKIDNOYE VY. Abiesd D bPiceatt . $3EREHCHaploxylondD s
2EEEN REDELS, DTN SLarixkfEd . AKBHH TidBetula EFRNESTH 3.
OBDKAKIRR(LGRY) : AKIEMOEFRICEST, SIIEEEI IR L b bE V. AbiesDHPiceak b b
%< 155, BetulaldEBTH5AY, W BPCRUZE TRV, BtESREDQercus, UlmushH I HnMcEHY
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5YBOKITIERI(PCEY) « AARIEMFRIZERE AR B8 TH 5. [T TldBetulaic(RE¥ Quercush% L),
GHERET, Picealltb~ThAbiesH' B THS.

PIED 5 o DOFERIARAEL U, BARS KUEA, BRFOMEROBRITZMAT, 28070 28E L
fz (5) .
4—2, TOM OB

AHITI, FE L8O OVWT, KRR GUE~PCE) 3 LO%HE%E, HVAL OIRICERT 5.
1) 708y 1 (GBY) : SN EAc 3T, £&& L TAbieshPiceadk D PPES. BetulaiddEicbia,
Quercus, UlmsiiFEAEL W,
2) 104 2 (PGRY) : Abiest Piceal lE~EFRICEETH S, Quercus, Ulmusid & ICEHL, 28+ TRD
HIAHTE. FERTFagush b I SEHRT 5. AlnushUERICE CEEHR L, BRI T\ 5.
3) 7% 3 (GEY) : Piceah AbiestcLb~{#8%, Haploxylon&larixhth g ist SENT 5. [T
BetulaA\EAHIICERTH 503, Quercus, UlmusH{EFRTEML, FagusHER &N 5. TsugadMESREHY O HH6
LTEHT 5.
4) TOE 4 (O BY) : BAYER HaFONEHEICEEE, PiceadhiAbiesk W3, Haploxylon& Larixd HASHIE .

— 182 -



ciadopi tys
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Abies Picea Pinus(H) & Larlx mBeluIa Alnus 8 Corylus by
"
NS S T [ T = EF [

b P=Spfa-7 [ P [ [5s]

[mMpfa—1‘~— - 9! '_4
L L
P 2 R 13
— Aso-4 ‘ . . B
.___,. —Aafa-1—~ _ 0]
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FeoIE
1 | - I [ 1110
0__._._.30% *0.5%>
M5 WRETRIATI T 4. a, 6138, b zofbomkK, o EK, 4EXR, [T

LZOE1 2,205 2 3-U, R 3-M, WRAHER 3-L R T 4-U, F93ILER 4-L, FIRRER 5-U, KB
&R 5-L, KAE TS 6, (f/KE 7. 8M50R 8,108 9, 77~ 10, BXH 11, b~ 12, BE 13, HFH
Fig.5 Synthesized pollen diagram, a, conifer; b, other trees; c, shrub; d, herb; e, fern and moss.
1, Ninomiya-1;2, Ninomiya-2;3-U, Shiomi(upper);3-M, Shiomi(middle);3-L, Shiomi(lower);4-U, Hombetsu
(upper);4-L, Mombetsu( lower);5-U, Otomi(upper);5-L, Otomi(lower);6, Shimizuoka;7, Unenosawa;8, Nioi ;
9, Abushi ; 10, Nukibetsu; I 1, Tomamu; 12, Hidaka; 13, Kamikineusu,
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F1 B E YY) v OTDMEER (Sakaguchi, 19890 HIRA BRI OHIEHE.

Table 1

Average percentage values of the pollen flora of the standard pollen assemblage zones
selected from the pollen records of Kuromatsunai and Sakhalin(Sakaguchi, 1989).

—184-—

Sample Shisuka Nuio Okha Kuromatstmai
Pollen assemblage zone S5-S4 N4 01-02 K15e K8a-h K6 Kba K4 K1
Date(BP) 0-250 | 0-255 | 0-200? | 0-249 | 10,248-13,044 | 13,860-16, 360 | 17, 440-19, 792 | 19, 792-22, 000 | 23, 472-
Abies 13.6 46 0.6 5.4 38.3 4.7 4.8 4.2 1.2
Picea 41.9 30.3 40.6 0.4 15.6 25.9 8.3 8.5 4.2
Pinus(H) 12.6 22.4 11.3 1.1 4.7 16.0 35.8 13.6 23.2
Larix 1.0 3.1 1.9 - - 0.5 2.8 0.2 1.3
Betula 22.2 15.4 2.8 39.8 36.7 5.6 2.0 67.8 50.5
Alnus 6.0 20.1 20.0 10.6 2.9 6.0 12.3 6.2 19.9
Quercus 0.9 0.3 0.1 17.7 1.6 0.0 0.0 0.5 0.0
Total conifer 26.4 4.1 20.3 7.3 49.6 15.4 17.9 22.5 12.1
Total broad-leaved trees| 11.5 22.2 14.1 9.1 35.1 2.1 17.6 62.0 28.8
Total AP 37.9 63.3 34.4 86.4 86.8 31.5 35.4 84.5 40.9
Total shrub 25.3 5.7 1.2 1.2 0.3 0.0 0.9 0.2 0.0
Total NAP 1.2 6.2 63.1 8.1 1.5 23.9 61.3 14.5 57.1
Total spore 35.9 25.0 1.5 4.4 1.5 51.2 2.5 0.9 2.1
Climatic type - - = PG G G MG G @
2 BEHIGICE AR B L OVRREHERID 50T OSESHERGHE.
Table 2 Mean depositional rates of the peat and the peaty deposits
in the Hidaka district.
B PRREEHERRIOD L MRS | FEREHERY) | SEOHEREE | [F&5mho
(77558 O 14C4E4K,  BP) DEE(cn) (cn/1004E) HEREHARSI(4F)
1 _E:14, 600+100(Tk-917) 52 1.5 327
“F:En-a(ca. 18, 000)
_:Us-b(1663AD) 15 2.2 231
FiBTwCea 900 e
2 | _k:B-Tm(ca. 900) 18 1.1 472
FiTac(ca.2,600)
_F:Ta-c(ca. 2, 600) 20 0.9 550
T :Ko-g(ca. 4, 800)
3 | E:En-a(ca. 18, 000) 40 0.9 528
F:22, 200+200(Tk-882)
_F:Ta-c(ca. 2, 600) 35 1.8 279
LSOO ) |
4 | _E:4,550+270(KSU-1426) 35 0.9 547
TR0 125) L
-8, 380+390(KSU-1425) 60 1.8 217
11, 700+250(N-4940)
BADYY 1.4 401
1, 2: MEER AREHY 3 ARHIZE Loc, 10 4: - FHHE(1990) DR & DFEAH - 7e b D
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PiceadtH % {, Haploxylon, Larixb Dy 4 & 0DIWHEEHT 5. SIEEEEAGDL, REEEED
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1DTBRR11(LGEY) : AAAEMAVEE T, Piceak D HAbiestVETH S, b HishiSHaploxylond Tsuga%{
W, Larixi3BRINAEETH S,

12)7E8%512(GEY) : Piceah‘AbiesiCb~FEFEICHSS, Haploxylon, Tsugaldiiil CTEEHIG %48, Larixisbhd*
MBRINBICTE RV, [REEEESES T, REHERTEuercust R S 5TEETHS.
13)TEM 3 13(GHRY) : BEATERY - BeFh ERNHICEE. PiccaldAbiesicHb~FEAIFIC S, Haploxylon, Tsuga,
LarixidWFhbigkd 3. LRSS T, Qercus, Ulmsh’ HroEEbiciR I 2BETH 5. 1D
4 L ABRMTEARIDMIZ T, Artemisia, Sanguisorba, Gramineaeh¥EETH 3. ThrozEHTIIDiphylleiad
Pachysandra®®, #7: | E¥HIDACeraniumhEEHF 3.
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Fig.6 Paleoclimatic diagram and the normalized oxygen-isotope curve(Martinson et al., 1987).
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The Reconstruction of the Paleoclimate in Northern Japan since the Lastinterglacial.

Shigehiro KATOHx

*Museum of Nature and Human Activies, Hyogo. 6 Yayoigaoka Sanda 669-13, Japan.

Complete and high-resolution pollen records in the last interglacial-glacial cycle are not yet
obtained in Japan. The aim of this paper is to show the detailed paleoclimatic features of the last
interglacial-glacial cycle by synthesizing the pollen records obtained from the terrace deposits of
different places and different ages.

The Hidaka district is one of the most successively developed areas of marine and fluvial terra-
ces in Japan. Many samples for pollen analysis were collected from those terrace deposits. The stra-
tigraphical sequence of the samples was mainly determined by the tephra layers which were interca-
lated in the terrace deposits and were dated by various methods.

Five climatic types, glacial maximum(GM), glacial sub-maximm(GM ), glacial(G), lateglacial(lG),
and postglacial(PG), were classified as a criterion for the zoning of pollen assemblages based on
the pollen records of Kuromatsunai, southwestern Hokkaido and Sakhalin obtained by Sakaguchi(1989).
The synthesized results are shown in Fig. 6. the reconstructed paleoclimate coincides closely with
the normalized oxygen-isotope curve which is proposed by Martinson et al. (1987).

Two warm stages around 120 kaBP and 90-100 kaBP and two relatively warm ones around 80 kaBP and
50-60 kaBP, are recognized in the Hidaka district. According to the normalized oxygen-isotope curve,
isotope stage 5e is suggested to be warmer than isotope stages 5c and 5a. But in the Hidaka district,
warm periods correlated to isotope stages be and 5c are considered to be the same level.

Two very cold periods around 60 kaBP and 20 kaBP, which correspond to isotope stages 4 and 2,
existed in this district and were not different in coldness. On the other hand, two cold periods in
isotope stage 5 (stages 5d and 5b) were not so cold. It is coincident with the paleoclimate inferred
from the oxygen-isotope curve.
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