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Akihiro Yoshida', Tomoya Suzuki’, Miho Tsuchiya’, Norio Kito®
and Mitsuo Suzuki’: Vegetation history from pollen assemblage since the early
Holocene at Manjojiki Mire, southern Hokkaido, northern Japan
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Abstract We reconstructed vegetation changes from a well-dated pollen record since the early Holocene at Man-
jojiki Mire (660 m a. s. l.) in southern Hokkaido to understand the vegetation history on Kameda Peninsula. The
pollen record at the mire indicated that, 1) in ca. 10.0 ka cal BP, a mixed forest of Betula ermanii and boreal coni-
fers surrounded the mire in a cool climate, 2) in ca. 9.5-6.8 ka cal BP, a Betula ermanii dominant forest expanded
in a warm climate, 3) in ca. 6.8-1.1 ka cal BP, a Quercus crispula dominant forest developed, and 4) after ca. 1.1
ka cal BP, a Fagus crenata forest flourished around the mire. Additionally, our spatio-temporal comparison of
pollen records on Kameda Peninsula showed that boreal coniferous forests consisting mainly of Picea and Abies
existed during ca. 15.0-12.0 ka cal BP, that mixed forests of Betula and Quercus developed during ca. 12.0-3.0
ka cal BP, and that Fagus crenata forests flourished after ca. 3.0-1.0 ka cal BP. The results implied that the coloni-
zation by Fagus crenata of the peninsula began in ca. 6.0-5.5 ka cal BP, possibly enabled by the sedimentation of
tephra from Mt. Komagatake volcano.
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Fig. 1 Index map of Manjojiki Mire and the sampling point
in the mire. The topographical map is based on the 10 m
Digital Elevation Model issued by the Geospational Informa-
tion Authority of Japan.
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Fig. 2 Lithological column of the drilling core from Manjojiki
Mire. Refer to Fig. 1 for the location of the sampling point.
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Table 1 Radiocarbon dating of samples from the drilling core at Manjojiki Mire

B H H B

Sample No. Lab. Code Depth (cm) Material Method* 3 (%0‘) 3?2???&13?:1113%%6 Cah(bzrcz:,tzglaBng)

1 PLD-24223 160-162 Peat (bulk) AMS -28.87 1360 = 30 1340-1185

2 PLD-30003 170-172 Peat (bulk) AMS -25.90 3145 =20 3445-3270

3 PLD-30004 181-183 Peat (bulk) AMS -25.72 3640 = 20 4070-3890

4 PLD-24224 190-192 Peat (bulk) AMS -25.19 3910 =20 4420-4255

S PLD-24225 210-212 Peat (bulk) AMS -28.41 4110 = 45 4825-4450

6 PLD-24226 246-248 Peat (bulk) AMS -27.39 4425 = 20 5260-4875

7 PLD-24227 287-289 Peat (bulk) AMS -33.77 4955 =40 5855-5595

8 PLD-24228 321.5-323.5 Peat (bulk) AMS -26.83 5820 £ 20 6675-6555

9 PLD-24229 350-352 Peat (bulk) AMS -27.40 5940 =25 6850-6675

10 PLD-30005 400-402 Peat (bulk) AMS -26.74 9175 =30 10,420-10,240

11 PLD-24231 408-410 Peat (bulk) AMS -25.36 8685 =30 9700-9545

12 PLD-24232 425-427 Peat (bulk) AMS -26.96 7120 = 20 8000-7875

*AMS: accelerator mass spectrometry. **3"C values of AMS. ***Based on IntCal13 using OxCal4.2.
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Fig. 3 Petrographic properties of tephras at Manjojiki Mire.
Refer to Fig. 2 for the sampling horizon of each tephra.
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Fig. 4 Conventional pollen diagram at Manjojiki Mire. Refer to Fig. 2 for the symbols of the lithological column.

MJ-1% GRRIES 84 ~ 63, VEFE 426 ~ 320 cm)

AN ) X )& Betula DN & 2 Z & Quercus subgen.
Lepidobalanus O¥EINTRH#ED I 6% (Fig. 4), vk
J& Picea 13 THT18% I %, AR TIENY / F
B T T 14% ML, €F /2 X8 Ilex 1% 23%, VY
UKl Ericaceae 1X 8% & 72 %, BAL{EH &> ¥ HluFDHE
AR T28%THY, A FF Gramineae 13 16% L% %,
¥/, 4% FVIE Reynoutria DX TET 12%, I A\ 3

)& Lysichiton £ =7 F af@n3ZznZn 13% & 10% & I
WS %, X378 Sphagnum 3K T 7% L7 5,

MJ-2 % GREHES 62 ~ 39, % 320 ~ 190 cm)

aF ZMiEDY 33 ~68%, AN/ XIED 12 ~ 48% D
ROREO T o5 (Fig. 4), HitF TIEAERTH - 7%
7'+ %1 Fagus crenata type (LK%, "7 LWET) DM
KT 28% T 2, IEARIEHTIE N/ FEDRK 10%,
VYIRS TR E EEiCENZEN SN L 6% LD, 1,
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MJ-3 & (GURIES 38 ~ 31, HFE 190 ~ 150 cm)

MJ-2 # L Rk, a9 S HiEA 35 ~ 58%, AN/ %
JE 9 ~38% L ERTH DL, 7F0312 ~18% & H4im
4% (Fig. 4), —/7, HA{EHR LY Y ETFOHAIF 11
~36% T3,

MJ-4 & (GBS 30 ~ 6, B 150 ~ 20 cm)

TFD34~70%, HN XEI 1S ~38%HIL, 2
FIMBVRANT3I%ETHAT S ETREO T 6N
% (Fig. 4), £7, ~VJBHHEE R MliJE Pinus subgen.
Haploxylon &= |&#HEE RilliJE P. subgen. Diploxylon
23, Ko-d @ FAZE MzOJFHETRIMT %, KR TIE
NI XRIBIS~27% EF LK EET S, EAEMES Y
BT oEAE, 3~20%ThHb, YY) 7R BT
T11% E%D, SXIA7EIETET18%, < 8% &1y
nd 2,

MJ-5 % GREIES S~1, %20~ 0cm)

MJ-4 # LB, 7FEAN RBDBIRATTS% E
41% LEBATH 208, KFELDIS AXIE Cryptomeria 13
6% % CHIMNT 2 D24 TH 2 (Fig. 4), £7-, Nl
BN A 72 V)E Larix BT %, FAREH &> 5%
TOHEEIE 4~ 12% LK TH 205, AY V) 7HED
8%, AEXI|/AI3% LD,

Table 2 List of pollen and spore found in the sediments at
Manjojiki Mire

Trees:

Abies, Picea, Larix, Tsuga, Pinus subgen. Haploxylon, P. subgen.
Diploxylon, Cupressaceae-Taxaceae, Cryptomeria, Juglans + Ptero-
carya, Carpinus tschnoskii type, Carpinus-Ostrya, Betula, Quercus
subgen. Lepidobalanus, Q. subgen. Cyclobalanopsis, Fagus crenata
type, Castanea-Castanopsis, Ulmus-Zelkova, Celtis-Aphanantbe,
Acer, Aesculus, Cercidiphyllum, Tilia

Shrubs:

Alnus, Corylus, Salix, Myrica, Prunus, Phellodendron, Rhus, Ilex,
Moraceae, Araliaceae, Rhododendron, Ericaceae, Styrax, Ligustrum,
Fraxinus, Vibrunum, Ephedra, Hemiptelea

Herbs:

Gramineae, Cyperaceae, Lysichiton, Typha, Rumex, Reynoutria,

Fagopyrum, Bistorta, Chenopodiaceae, Thalictrum, Ranunculaceae,

Sanguisorba, Rosaceae, Drosera, Leguminosae, Haloragaceae, Um-

belliferae, Valerianaceae, Campanulaceae, Gentianaceae, Crucifera-

ceae, Sambucus, Artemisia, Carduoideae, Cichorioideae

Ferns & Moss:
Monolete fern spore, Trilete fern spore, Sphagnum

14C EARNE &7 7 7 ORGSR 6, TR IS
\J % a7kt o R 2 ko 7 (Fig. 5), i FEfics
\J 2R 5@ ERAE (8000-7875 cal BP) &, Z#
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AME O s S k1w, a7 7 HiE o Bmb G
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e arZiiEoMNsRO NS, o7, REES
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Fig. 5 Age-depth model from radiocarbon dates and tephra
ages at Manjojiki Mire. Refer to Table 1 for radiocarbon
dates.
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Fig. 6 Spatio-temporal comparison of pollen data across Kameda Peninsula in southern Hokkaido.
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