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Takashi Sase', Mamoru Hosono” and Hideki Miura’: Distribution and history
of Sasa (dwarf bamboo) since the Last Interglacial in Hokkaido on the basis of
opal phytolith records: Sasa as an index of past snowfall and temperature
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Abstract We carried out a phytolith analysis of soil sequences of three regions, Haboro, Sarobetsu, and Tonbetsu,
in the northern part of Hokkaido to discuss the fluctuation of Sasa since the Last Interglacial period and evalu-
ate Sasa as an index of past snowfall and temperature. The phytolith record suggests that Sasa has continuously
existed after the Last Interglacial in Haboro. On the other hand, Sasa almost disappeared during the Last Glacial
period in Sarobetsu and Tonbetsu. Previous research shows that Sasa drastically decreased in the northern and
eastern parts of Hokkaido during the Last Glacial period. The present geographical distribution of Sasa shows
that Sasa needs conditions of a warmth index of more than 17-°C month and a snow depth of less than 50 cm for
its existence. Other paleobotanical information suggests that Hokkaido satisfied the condition of a warmth index
of more than 17-°C month during the Last Glacial period. Thus, the decrease of Sasa must have been caused by
the lack of enough snow. Considering the slow migration speed of Sasa by vegetative reproduction, Sasa seems to
have existed sporadically in refugia such as Haboro with an enough snow fall during the Last Glacial period and
spread over the whole Hokkaido in the Holocene period.
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Fig. 1 Location map of study sites, the northern limit
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of Sasa and isopleths of the warmth index (WI).
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Fig. 3 Micrographs of opal phytoliths distinguished in this study.
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Fig. 4 Opal phytolith diagram at Sakaemachi-A section, Haboro.
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Fig. 6 Opal phytolith diagram at Houtoku section, Sarobetsu.
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Fig. 7 Opal phytolith diagram at Acharu section, Sarobetsu.
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Fig. 8 Opal phytolith diagram at Saruhutsu section, Tonbetsu.
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Table 1 Climatological values of Sakhalin, Kuril Islands and Hokkaido

TSR (C) BER® oo B kg EEET BERSom gmamecr)
AR fFiég,—’ﬁ;.E ’(OC_H) (mm) [BkE LEOBH . Hig
1A 2R B3R 4A 5A 6A 7R B8R 9A 10A 11A 12A #&# (°c) (mm) (B) /BRI FB(EF)
-19.7 -17.7 -125 -40 15 77 127 139 102 27 -63 -151 -22  -151 245 619 231 nd TE/TH a
F AN -207 -180 -119 -51 06 56 101 119 104 32 -63 -149 -29 -154 18.0 293 136 nd 1928:1934/2 b
-206 -149 -77 -18 21 137 148 172 123 49 -42 -151 01 -107 38.0 336 108 nd 1920-1925/6 ¢
LA kg 158 -150 -86 -05 56 114 156 172 117 53 -44 -122 09 -102 36.8 719 262 nd TBA/6 e
TRYHN) -196 -155 -93 -05 53 109 155 167 123 43 -52 -129 02 -105 35.3 555 194 nd 1951-1980/30  f
YARF— -180 -154 -89 -02 55 108 153 164 122 46 -49 -133 03 -10.1 35.2 nd nd nd TH/ T B d
-17.6 -147 -78 -09 40 89 139 159 125 57 -38 -134 02  -97 31.9 678 215 nd 1926-1935/10 g
REFARY -176 -146 -85 -06 40 88 135 159 121 51 -48 -136 00 -119 30.4 763 214 nd 1902-1940 h
-17.3 -144 -80 -03 44 89 136 157 122 51 -48 -135 0.1 -9.7 30.5 nd nd nd TEA/FB d
3 iR -54 -54 -12 51 103 144 189 204 163 103 38 -18 72 -35 60.7 1307 396 96.3 1961-1990/30 i
Rl -84 -77 -25 56 116 164 204 209 153 85 18 -42 64 57 63.7 1091 281 75.2 1961-1990/30 i
Al iR -46 -40 -01 64 120 161 202 217 172 108 43 -14 82 -25 69.4 1130 384 57.5 1961-1990/30 i
N -33 -38 -40 -10 18 59 91 109 100 63 19 -30 26 -30 17.2 1313 346 nd 1934-1936/3 g
NSLVILE
-46 -44 -36 -09 23 55 96 110 100 58 06 -37 23 -34 16.9 1376 407 nd 1936-1940/5  h
- -35 -21 -21 -06 13 56 86 114 100 55 08 -27 27 -22 16.1 1357 416 nd 1936/1 g
-48 -54 -36 -05 23 45 97 116 100 58 12 -35 23 -35 17.1 1209 360 nd 1937-1939/3
CLULE -48 -52 -32 50 32 50 93 106 101 70 22 -21 27 -38 17.0 1461 385 nd TEA/11 e
-48 -52 -33 07 32 52 89 105 101 68 17 -19 27 -38 16.5 1612 430 nd 1951-1980/30  f
YIvTE -43 -54 -22 04 40 53 99 146 119 79 23 -23 37 -35 24.4 1736 515 nd 1939-1940/3
RIS (WP) 55 -68 -43 14 53 91 136 160 134 89 32 -22 43 -4.7 36.3 1057 311 nd 1903-1940/38 h
B E -45 -53 -19 31 74 105 142 171 153 108 49 -06 59  -31 45.3 1035 193 0.9 1961-1990/30 i

a: Zemtsova (1968) & Nauchno-prikladnoi spravochnik po climatu USSR (1990), b : ¥FHE AR (1944b), o hi&SA (1925), d: Association of
Professional Companies in Industry of Climate (2010), e:%ST (1967), {1557 (1987), g:ifFH/AKEH (1937), hipR&GR A (1942), 115597 (1991),
jrhERRs (1954), nd : BEA L, H20IEZ0AOFEHTET, * 1 TELH) LIEHPERIED 0 CUUTOH, **  IE» 30 (WD) LFE.
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Fig. 9 Fluctuations of grass flora since the the last interglacial in Hokkaido and Tohoku region, Japan.
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