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) . '
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hTW3 (Sakaguchi and Katoh, 1990758) . ¥
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% (hugk, 199175 &) . AT, ToLk5HHE
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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; 13, Kamikineusu,
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3, #hEnBERNHALLE< 57— YD be, 5d~2%,

BoKHERR 57— 1 @5 H13, 000~10, 000BPORHL%E,

HBKBIIRIA T — Y 1 5 510, 000BP~BZEDRH AT LD ET 3.

2, BPERUES

TRV ARG 1 iR g, BRNIT~T, BESICREOR Bk, MRBEETE Fol
B oBon/:bDTH S, RIS, BLEIiRd2° ~43° , BiER142° ~143° OEBHICEL, #
OER310m a.s. 1L A 5430n a. s, 1. I8, BEOHEHRE YW TRWTh L FSHIRSHE GRS,

1955) /&9 5.

3, BHORLRIE ZOEF

SMOEFE, BRhIcEd 57 7 7 REEtboE R - U TRV, BIRmEERT 3 AREDRED
R T (BEETEEY) ©, EBHECHEET 2ARR S 5B Shc ' CAEREZRREN IR & LTIV

A EICEDITH 1.
3—1, 77 5F & BTt

BEHS & ORI T 7 SEFE, Higt
HiFaES BieRk, MK GmOWEE, ThET
DR EBFHiZHN, 198041, 1981 ;Arai et al.,
1986; fH 00, 1990; F51LL1, 1990; /g, 199175&) i<
EIXH2icFE &k, AHTRIhB L5, M
HLLEDHFH LW B R T 7 518 & OBk > £ D
R ROEHS M I h TV 5, F/-H3iHE, Toya
UToF75BicB@bh T, FOHIEEEDOKR
o, BREREPKHIERIOESH (#14~15)57%E81)
I LEX ShTW5 (g 1988 HIH,
190178 &) . ThooifFEh S, SBREmOMOKN
%, H3m : ¥914~15054FR1. Ml : ¥912775E81

(ToyaB& TLAEN) , M2 - #8774FRl (Aafa-1B& FLL
B#Aso-4B& FLIHI) . Llafi - 6~5/)74FRi] (Spfa-TRe

THUR) . L2t : 2~13%FA] (En-af§ FRifk~Ta-d
B TRI% &EX/:.
3—2, oI

R ORI LU CAEREE
3. EhOAfTEBFIIKFET 7 7@H B\

STANDARD ESTAE?TED GENERAL OC:;!RONOLOGY
TEPHROSTRATIGRAPHY (ka) TERRACE SURFACES
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N m T
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[1 1 ¥cracked zone l:l‘(,'ﬁﬁ';‘i’gg, i) tine-grained ash

L DR T 7 /@RI, T7IEP0 M2 BEHSOERT 7 S8R & BITmEORE.

Kl 5 X DEPMAIZ & ALEDITORER, 77 58

@»VMpfa-licptkxh, 77 5BDEF 7 SEOH

LS h 2RSS & A S MNTIE S T

% (RO - gk 1993) . LT TW, SbhEhoBdo
N7 RN SWTIRE 5T 5.

1) ZoE 1 (Loc. 1) : M= AiakebE (%

CLOMEER(1987) (2)Arai et al, (1986)
@ULFRIH(1989) (OBTHIIAH(1987)

Fig.2 Marker tephra layers and general chronology
of terrace surfaces in the Hidaka district.
(1)Umetsu(1987); (2)Arai et al. (1986);
(3)Yamagata et al. (1989);(4)Machida et al. (1987).
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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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HE; BB, 1983) O FANICBESITHER L, Aafa-4~Aso-4DT 7 SfEE e T 24408 (FBRHRF, 1983) i
BWT, Toya~7 7 SO GORHL) . 77 SBD~Aafa- 1R GURI2) , Aafa-1iEE GOEIS) o 3/@deh
SFEEPEEIRL 12,
2) Z'=E 2 (Loc. 2) @ MIZAEE T 5ipkh g (B3E) Tapicheh 2REEAR & L.
3) WR(oc. 3) : WK T ARIEEE to v b, Mt, BREMT, BROEBHIEIERTHS.
A, LRy 7 780, 77 7QWMpfa-1), Spfa-4, Z-WePHEL, HhremeEREDSpfa-2ic kb
Bbhb. 77 5BQOE LICIIBRBIIAESH, Spfa-4DHE L - H FICIZIBREARESIFEDONS. Jhic
&0, R ET 7 S EQ PO THERE G ~4) , 77 58Q~Spfa-4nHEesE &5~
19) , Spfa-4Pl ko> FAVERE GRRI20~25) Xy L7-.
4) F3ll(Loc. 4) : Mifm etk d 2B ENEE FicBA IR sRE I Rl Tth 5. RBIZ TR X DIEICT
7 5@, Toya%ifEL, I4iu%Aafa-1LLEDKEHEREOT 7 5BICRBEICEDLN 5. Toyal FiTid#0 &
HEB S D, TNRCCEICRREIRIES. LihisT, Toyall FOTRRE & Toyall FOIRHRE & ORIICI3ETF
OFFERPEOFEENE X Sh, FIEZ THRRE G 1~8) , %t HBERE G 9~13) & LTXY
L.
5) AB(Loc. 5) : FRHIMI T2 R4 AR RS FicBAIOERT sERETH 5. ABIE Tk bR,
77 7D, Aafa-1%8954 5. 77 IBODO MU FESHRON S 0o, ARKRE:, 775
BOTHOTEERE Gk L ~9) &, Huo HRERE GRI0~19) IKXHL7-.
8) A (Loc. 6) © FRHIM2IM 48R AIBDEEE L IcB AR 2RKE GX 1 ~17) TH5. ek
JEFFRIC IR S Inid EORIIEAMAET 5. C OMIEIEIE LIS GRRI5~17) (dAso-423AE L, LAk
-MicEbh 3.
7) ¥eDR(Loc. 7) © Llafi% A%k d 2B EE ICBS ISR 20e - BIREM T OREEEE GR 1~
16) & L7z, A TEBICC-PABFEL , HudREErEEIc X - TBAIKEDLN 5.
8) T (Loc. 8) @ Llaii e &I HE S TR Lic, Thrk v, BRE, B8, BRENSEAICHR
75, BRI OMTE TMORRE @GR L~6) , LioRRE (7~16) hohF TN, tho
e D HEBIzI3Spfa- 4D AR A BEES 3 .
9) 77 »(loc.9) : HEZREICHE > HIIER U b O HEREOLE D 3 L5 i UTieRE &Rl ~7)
PHER L, D bAncidToya Hefld 5. JEBfE HEB GBI 5~7T) (XToyal HEASHER T 5.
100E5(Loc. 10) : Llamiztsid 2pippEE Fic, Fhrk bIEIC, Spfa-3n@ Gk BiEd 20008, R
B E G 1 ~4) , Spfa-2, FERE GRKI5) , Spfa-1B XU FD MY, Spfa-1DBLRAIEL 3
Mt g Gk 6~18) , En-adMEREd 5. Spfa-2& 3% 5 OIS & ORI REANE Oh,
RERIBROFEENE L SN 5.
11) b= & (Loc. 1) : LlafiZHimkd 2MpeEEE bic, AREINET sERE G 1 ~4) 2 BAICHER
T 5. R TEBCIESpfa-TOAEL ., JEBIE EAricid o v b Ol 2B A TSpfa- 1 )RS 5.
12)B®(Loc. 12) : H3H 2 MRk o AR EEEE Lic, v ME, ERENTE GRl 1 ~10) , SiRHHREY
(A s RSO ERE) 2T & DIRICBAIHRT 5. 20 s IR FRBAICEY, 351
D LA En-ah R BEIIE > TV B,
13) E#rEA(Loc. 13) & L2in%A%Rd A pkii@ o Lo, STt 2 A CHRET 2R EDE G 1~
10) %&kt& L.
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K4, BHEBERBL0T 7 5BEOBUREE EHTRT. 2, BRHPOARE O SEBON ! CHERE
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HICKE THVEREIER SO, TotiEms K4 SR LB RS XU 7 58 & OEFEERk.
0Pl EETLTO S, HKL 7/ B i b SR 1 1R Y
IBWT, PRIFEVEREBI R X hw-& Fig 4 Stratigraphical relationships among the sampling

BT DHREYTHAS. deposits, terrace surfaces and marker tephra layers,
R B LURFRORFETERRIC DWW TR with '*C-dates. The localities of the sampling sites
DEHIEXOSNBY | are shown in Fig. 1.
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SYKHASRIER(GRY) : BATEMY & 0 bAKIDNOE . Abiesk D & Piceat’B\ . $1ERET T Claploxylond
HESECH B L D{ELS, HDIFHIEASLarixe s . AR TidBetulad EICB®TH 3 .
OBTKRKIBREI(LCRY) « AT EFFICE T, SR IR L O LB\, AbiesDHAPiceat b b
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AHITE, BELI2BOTFICONT, TR GUE~PCR) HLU%RE, HVWHIOIEICTET 5.
1) ToB 1 (GRY) @ $1EEREN EARICEET, 2(K& L TAbieshPiceak b P0B 5. BetulatddERic/brs ¢,
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2) 10T 2 (PGRY) : AbieshH Piceatc bR TH 5. Quercus, Ulmusidd bISHEHRL, 2B TRY
FEE. TR TFagushb IS SEENT 5. AlnushUERICE CBEI L, ATDME At STV S,
3) 109 3 (GBY) : Piceah AbiesiTHb~#8, Haploxylon& Larixt$hdOIim OEHT 3. TR
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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 (1ower);4-U, Mombetsu
(upper);4-L, Mombetsu( lower);5-U, Otomi(upper) ;5-L, Otomi(lower);6, Shimizuoka;7, Unenosawa;8, Nioi ;
9, Abushi ; 10, Nukibetsu; 11, Tomamu; 12, Hidaka; 13, Kamikineusu.
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*x1 BMREY Y OTmEtER(Sakaguchi, 1989)5 HiB A BAIDEF OIS .
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).

Sample Shisuka Nuio Okha Kuromatsunai
Pollen assemblage zone S$5-S4 N4 01-02 K15e K8a-h K6 KSa K4 Kl
Date(BP) 0-250 | 0-255 | 0-2007 | 0-249 | 10,248-13,044 | 13,860-16, 360 | 17, 440-19, 792 | 19, 792-22, 000 | 23. 472-
Abies 13.6 4.6 0.6 5.4 38.3 4.7 4.8 42 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 2.2 15.4 24.8 39.8 36.7 59.6 2.0 67.8 50.5
Alnus 6.0 20.1 20.0 10.8 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 2.4 41.1 20.3 7.3 49.6 15.4 17.9 2.5 12.1
Total broad-leaved trees| 11.5 22.2 14.1 79.1 35.1 22.1 17.8 62.0 28.8
Total AP 37.9 63.3 3.4 86.4 86.8 37.5 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 83.1 8.1 11.5 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 16 G WG G o
Fz2 HEHGICHT AL E L OTEREHERIOD A H 3 OSEISHERHEE
Table 2 Mean depositional rates of the peat and the peaty deposits
in the Hidaka district.
Hil PR EHERE IO | - FIROOSERAE | FERCEHERRY) | SPHERERE | [E&5ombr Do
(G758 O 14CHE4X,  BP) DO (cm) (ca/1004E) HEBHARN(4E)
1 k14, 600+100(Tk-917) 52 1.5 327
“F:En-a(ca. 18, 000)
_:Us-b(1663AD) 15 2.2 231
CFB (e 900 e e
2 _E:B-Tm(ca. 900) 18 1.1 472
FiTare(ca.2,6000 e e
F:Ta-c(ca. 2, 600) 20 0.9 550
TF:Ko-g(ca. 4, 800)
3 _F:En-a(ca. 18, 000) 40 0.9 528
F:22, 200+200(Tk-882)
_E:Ta-c(ca. 2, 600) 35 1.8 279
F:4,5504270CkSU-1426) | ]
4 _E:4, 550+270(KSU-1426) 35 0.9 547
| TBIOB0GSU1425) |
8, 380+390(KSU-1425) 60 1.8 277
TF:11, 700+250(N-4940)
{EDF 1.4 401
1, 2: B A TR, 3: AW Loc. 10 4: 8- HHE(1990)DBI8 & V&AL - 7= H D
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6) TBInH 6 (PGRY) : AK UK TSR SISy T, RiCAlnusHEAHIICESITH 5. Quercus,
UlmusiZH MR XN AF2E T, Fagusid?ivy. §3EficDAbies, Picea, Haploxylonid#idd, LarixidbH 3
IR I AICTEITW,

7) 76804 7 (LGRY) : AbiesH Piceak D EE®, HaploxylonidEEH{F 5%, Larixid7i\y, Ulmus, FagushidhrdHnic
BEEY 5. {EARDPachysandrahv@ikEiREDe. 6961C:ET 5.

8) 104 8 (GBY) : Picead Abiesk DL\ . Haploxylonid#EH 9 A larixid/iv . TsugadiHr g hviihi o8
WL TENT 5. EEHE T3 AInusHESTH D, PachysandradSisi L TEEHIY 5. BEAIDH T, Diphy-
lleiadr A4, 2%6EEHT 5.

9) TEYHS 9 (GAY) : Abiesictb~Piceah’@#85, HaploxylonZ{¥> . Larixid | EEDAEHNT 5. Tsugadib I
SR L TR 5. LR TEBetulat S HEARIICE8Y T, Quercus, UlmsidbheMicBREIN 30T
SWN,

10)7DH10(GEY) : Abiesiclb~PiceatSHEA¥ICHE8Y, Haploxylond Tsugaidsliigt L CREHIS 4%, LarixidH g
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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

sMuseum 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 maximm(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 Se 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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