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Nobuo Ooi' and Hideki Miura®: Estimation of the falling age of late Pleistocene
tephra, Rishiri-Acharu (Rs-Ac), and reconstruction of environmental change from
pollen analysis of peaty sediments at Toyotomi, northern Hokkaido, Japan
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Abstract In northern Hokkaido, sediments of the early half of the last glacial include several tephra layers from
Mzt. Rishiri. Those tephra layers are important keys for the geological correlation and the study of environmen-
tal changes during this period. We made a palynological study of peaty sediments including Rishiri-Acharu (Rs-
Ac) at Toyotomi to determine the timing of Rs-Ac and to clarify the environmental changes. This tephra has been
tephrochronologically positioned between Toya and Aso-4. Fossil pollen assemblages from the peaty sediments
changed with the fall of Rs-Ac1, and assemblages rich in deciduous broadleaf tree pollen changed to those domi-
nated by spruce pollen, suggesting environmental change to a colder and drier climate. After the fall of Rs-Ac2,
Larix pollen increased, which indicated further environmental change to a cold and dry climate. Correlating these
pollen spectra at Toyotomi to those at Haboro and Tomamae which intercalate Toya and Aso-4, Rs-Ac1 and Rs-
Ac2 were repectively estimated to have fallen at the beginning of the marine isotope stage (MIS) 5b and just be-
fore the peak of MIS 5b.

Key words: late Pleistocene, marine isotope stages, pollen analysis, Rishiri volcano, wide spread tephra
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REMAZAT =2 EORHNHASN TS (Ooi et al,
1997).
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KIFTZ ZADIFN, BRIEICREANEEND L
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HEOTHRAXKLOT 7 TEFEHEL, Rse-Ac 13
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NREEND, WEZIEYFINKST DI EFTERN
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75 (Rs-Ac2) IZEE 1S cm TEXDAEFICED, ZD&X
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ORIZEE 33 cm OERES IV FTHD, 777 &fexra

Fig. 1 Location of Toyotomi, Hokkaido and the sampling
point. Map is based on 1 : 50,000 scale topographic maps
“Toyotomi” and “Wakkasakunai” published by GSI, Japan.
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DITHME BT B A1 (type) £V TRLIz, BHATE
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78 #ITHD (Table 1)e WITNNDOHEIT 1% LA LD
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Table 1 Pollen and spore types obtained from the early glacial peat of Toyotomi, Hokkaido

URATEH) [arboreal pollen] (EATER) [nonarboreal pollen]

RAUE Ephedra LA Ofg Potamogeton
IR Abies GIOFEY NG Alisma
[NVA Picea A X F} Gramineae
HIVIE Larix ) THR Cyperaceae
X B T Pinus subgen. Haploxylon IANTavE Lysichiton
aUv~<FE Sciadopitys R TIE Eriocaulon
2 FE Cryptomeria YR Liliaceae
AXAYES A FA R Cephalotaxaceae/Taxaceae 3 FE Allium

/e /JFF /Cupressaceae TAXVITYE Hemerocallis
Y+¥E Salix FRIIIE Hosta
YYEER Myrica TYVAR Iris
JITINVIE Pterocarya Fr¥UE Rumex
JIVIE Juglans 1TFrT /T8 Bistorta
IRITIB/I T YR Carpinus/Ostrya HYF Iy TR Persicaria
APZAEY" Corylus 7 YR R Chenopodiaceae/Amaranthaceae
JINJ FiE Betula > ag Caryophyllaceae
N FE Alnus rNUATNE Aconitum
Rl Fagus crenata type AFU VTR Anemone type
dFIgaroiE Quercus subgen. Lepidobalanus YIF T auvE Cimicifuga
JUEITA ) FE Castanea/Castanopsis FORITIE Ranunculus
—LE Ulmus HIRIV IR Thalictrum
I/ X/ LY FE Celtis/Aphananthe Tt drVE Drosera
7 I8 Moraceae aF 2 5F Saxifragaceae
NF BRI Lespedeza type TANFV IS Parnassia
AR Rutaceae INT R Rosaceae
IV Rhus FTOLAVORE Potentilla
®F/FE Ilex JLEIVE Sanguisorba
I FFE Euonymus < AR Leguminosae
HITE Acer IYNFE Lythrum
TRYE Vitis U R Umbelliferae
o aFE Araliaceae U2 RURE Gentiana
AV Ericales IVHIIIBIATAF a U@ Menyanthes/Fauria
N RABIARY T8 Syringa/Ligustrum YILT T)E Galium
cxVUd&E Fraxinus R T OE Campanula
<Y XE Viburnum F 787 diE Compositae subfam.Carduoideae

IEFRE Artemisia
(> Ffa+) [fern spores] F Ry RRER Compositae subfam.Cichorioideae

EhT X5 Lycopodium clavatum type
[ NVAZESZAY| Lycopodium serratum type
SOV =VAY: Selaginella
ToxA1)E Osmunda
AT monolete spores (a7 fav) [moss spores]
=4RMar trilete spores IXIdTE Sphagnum

FEHI LS N7 AEM I TR D@72 A8 & Fig. 2 1TRT,
FERAE LD B AN FE D W TR B (local
pollen assemblage zone) TYT-I, I HZZEL, ThE
NTYT-Ia ~ c #if, la~cHmFicaLiz. ThEh

DIERHE DRI T D EB D TH %,

TYT-1# : VBRI 2 <, $HEE O REHRITRN,

KEILEM OS5 2F 5837 F W8 Quercus subgen.
Lepidobalanus, 7 <> 5 )& | 7Y ¥ & Carpinus/Ostrya,
Z V&g Ulmus, b3 3J& Fraxinus 75 E DRHHEDH D
M DEM T 2R AT, /N FI&8 Betula, N>/ Fg
Alnus V3 AL OFERH TYT-IL # TH @I pEH T 5,

la HiH#1d, &<icarIgarsmEnEsL, N>/
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Fig. 2 Pollen diagram of early glacial peat of Toyotomi, Hokkaido. Percentages of arboreal pollen types are based on total ar-

boreal pollen counts, and that of other types are based on total pollen and fern spore counts. Sphagnum spores are excluded

from the total sum.

*@, rx>TREI TSR, N FE ZLE bx
Ja@zEES, HEERF monolete spore &, I X7
BT NEHET %,

Ib #i5#1E, N>/ FEn<, YT H Ericales 238 5
THEEDD D, I VRIESDEIE Abies, UL
Picea 78I, FEBIARTER D1 =Ft Gramineae, 717V
1 789 #} Cyperaceae HIEMY %, aF F/@aF JTHiEIL
AT N5 ERE 10% BEEHT 2, > FEFidizs
AEEHRLBN, S I EREAIEDT 5,

Ic WA, N/ FRBEANFENEL, bULEE,
YXEEE Myrica, 7> 7@/ 7Y@, 3 J@ar
Jififg, ZLV@aEo. EBARIEN T3y 7 g
%<, AEFE Artemisia ZfED,

TYT-IH: hyeE@EXESL, EI8 HIVXVE
Larix, Y<EERE, WN/FE N>/ FEEES. aF
JEI>FIHE LBk EDREEERERMIIZFEA
EEMLURW, © BT ) XI5 Lycopodium clavatum
type & B <A JE Osmunda ISEHT %,

Ha HiFTlE, NI VEN 2~ 3% FEHT 2, PYE
T, AN FE, YU RN #E KD 0,
EHT I AXTRINS ~10% FEHL, UHEOHFTHERD
LT D,

Ib #H TIE, N>/ FEIRREML, S AN a3y
J& Lysichiton %3 %, Rs-Ac2 DEUETIZII XN 3
U@ — kIR <75 %,

HNc HHTIEIIVIEN 3 ~ 5%, )N FEN4~
10%, VYIREEEN 12 ~27% EHL, wIind I #HD
HTHRHZWN, EBARIEM T, Y VU T7H3RN£<,
7L E®aYIE Sanguisorba ® I #HDRBINTRHE N, 4
faFdizEAEERLRN, S XITERTIE B TIE
¥ o DA HATRED 8.7% EHT 5,

£ £
BB AT RIS DO FEML ERIF RO LB Z R L
TWb, Rs-Acl B¢ FaiD TYT-I4#1E, JFI@, =L
J&, AN FIEIE EDEEIRERAE IR L WA, TR
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D TYT-IL 13 b B @ EAROSHEBER DB LT 2,
DAL S N Ie TR L e RIR T %, BRIK & I 2T A
ENRSNDDIL, 77T DR NITK DM OBIRNFER
LI DA ZSE Z R L 72 ATREE B A 51 %, [FkR
TSR A 228 DIEHE IS R OK IR Dig B Tn KILIIK (AT)
BERgICHR515 (Ooi et al, 1990), =517, FHMiC
B2 EWHEEBN LN TYT-IHOHR THHEB LN RSN 2.
& MO TYT-la #iH# ClEaF Z/@avE b L, $HEERNIE
EAETRND, RO TYT-Ib MiEF TIESIZEBNELL, 5
N FRBWEA TS, ZOMHEANE Rs-Acl B FD TYT-Ic

HETH <. Rs-Acl DR FZEICLTTYT-IL & Tl b
UEERNEMICES TS5, £, TYT-UHOH THE L
2D TYT-Nc Hiim TIIH IV IEDN 5% E<EMT 5. 1
T J@IAER BE R A AR D I EE TR W 2 &3]
5NTHD (HTEIEA, 2003), ZD0HTVIBDEHH
WBHEETH D, LESMDEFOKOHREYNS 71~
Y Larix gmelinii Rupr. ex Kuzen. var. japonica (Maxim.
ex Regel) Pilg. DERF /N2 E D REED LA DFEHI
HoNTWD (CREF, 1987), 71 < VIdBIE, JLifgEic
BTN DR EmERE L, Rz RakmE R
RT2HDTH%, {EMTERTINITVRIZIOTA
RV EEZLN, TYT-c BN ROERIIGELE o EE
AH5N5,

FEBIARIEN - > F T - S XY @l B AR D
ZLIRFEREOAEEEZ /RS, TYT-la ffity TIEI AT
BRTFRLET 50, TYT-Ib #it TIXY Y P HS, /N>
JEE, MRUOBEMNEZNWIENS, VY TPHZEMNED
N> ) FJ@eVF Y E Fraxinus mandurica Rupr. 72 ED
TR DEREE DA D7z T, TYT-Ic Wi CTIEFEm
EITHENY X BEIE (Y F VI F Myrica gale L. &2 50
%) ENTVUITIRHEM AL <EHTZEDITRD, R
TFIENEZEMNT D, TZTTRs-Acl 2B FL, TYT-la
W TR b EEEn &Y FalEmd 2, £, &
HHIRRNSTRIKE IV MIENLT D, Tabb, BIKIZ
Ko TRMELDREENTREL, MU EBPI YHERED
EBEMNIEATZEEZEAS5NS, 0%, TYT1Ib fHAFHHER
M5 I XN avEEMNESL S TEL, N/ FEfE
M HRRHENT D, Rs-Ac2 DB TIX—FFIZI AN 3
T BRI DIR<IR0, Mo TIAEFREIEMDNIZLL< /25
B, IANT avEEROERRTITRD, VALY
&/ AT F avEERNERT S, ZE, TTIER
DEBLEEZSND, TYT-c i3 EROEHRNS JLT

ATV THR s YFYFFREET AT REDILN0,

TARYRAN FE, YYIR, ULEIVEGREDE
BIDREZ /2, SR EMTIEI X @RT0E
mu, SXATEEOFEERRT .

Fig. 3 Tephrochronology of northern Hokkaido, and corre-
lation of pollen spectra. Grey shadow indicates cold phases
with coniferous pollen assemblages.
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