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Northwest view of the central part of the Tokachidake Volcano Group.

Taken in February 2007 by M. Nakagawa.
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Fig.1 Stratigraphic relationships of the products from the
Tokachidake Volcano Group. The products during Holocene are
shown in Fig. 3. K-Ar ages are listed in Table 2.
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Fig.2 Index map of craters in the central part of the
Tokachidake Volcano Group. The 62 Crater is a generic name
for craters formed by 1962 eruption. The 62-2 and 62-3 Craters
are recognized at present.
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Fig.3 Stratigraphic relations for the products of the Tokachidake
Volcano Group during Holocene. ' C ages are after Fujiwara et al.
(2007, 2009). Ta-a: Tarumai-a tephra (AD 1739). Ma-b: Mashu-b
tephra (ca. 1 ka). The products from the Nukkakushi (Ansei)
Crater are not shown in the diagram because the stratigra-
phic relations are unclear.
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Fig.5 Distributions of the pyroclastic fall deposits of 1962
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during Holocene modified after Fujiwara et al. (2007).
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Geology of Tokachidake Volcano

The Tokachidake Volcano Group is one of the most
active volcanoes in Japan, and it is located at the
southwestern end of the Kuril Arc. It extends 25 km
mainly in the NE-SW direction, and it consists of at least
twelve volcanic edifices that are 5~10 km in diameter.
The volcano group overlies Pliocene volcanic rocks and
Late Pliocene to Early Pleistocene rhyolite pyroclastic
flow deposits.

The activity of the Tokachidake Volcano Group can
be divided into three stages—the Older, Middle and
Younger (Fig.1)—on the basis of their radiometric ages
and petrological features. The petrological features of
the products from the Older and Middle stages are
different from those of the Younger stage (Fig.6).

Older stage: In this stage, the products have limited
distribution and consist mainly of andesite lava flows.
These products are observed for Tairokusan Volcano,
the Nunobegawa and Ishigakiyama Lavas that erupted
during 1.0-0.5 Ma.

Middle stage: These activities occurred during 300-70
ka, and had increased extensively to form 11 stratovol-
canoes. This stage can be subdivided into the M-1 and
M-2 stages on the basis of the distribution of their
eruption centers and ages. During the M-1 stage, basaltic
Oputateshike,
ttoku Volcanoes formed in northeast, southwest and

Maefuranodake and Shimohorokame-

southeast parts of the volcano group, respectively.

On the other hand, andesitic Tairagadake, Okutoka-
chidake
Kaunnotaki Lavas erupted in the central part. During
the M-2 stage,
Volcanoes, and andesitic Biei,

and 1840m-peak Volcanoes, and dacitic

basaltic Bieifuji and Furanodake
Sandan-yama and
Sampozan Volcanoes formed on the volcanic edifices of
the M-1 stage.

Younger stage: This stage began around 60~50 ka, and
the active region is concentrated in the central part of
the volcano group. This stage can be further subdivided
into the Y-1 and Y-2 stages on the basis of their
eruption centers and ages.

In the Y-1 stage, eruptions occurred around the
Kamihorokamettoku Yama, Nokogiri Dake and Tokachi
Dake that are within the range of 3 km diameter. The
rocks are andesite with dacite. The Nukkakushifuranogawa
Debris Avalanche Deposits, Namakoone and Kami-
horokamettoku Lavas, Umanose Explosion Breccias
were ejected around the Kamihorokamettoku Yama,
eroded by the collapse triggered by the eruption. The
Nokogiridake Lavas and Pyroclastic Cone were derived
from the Nokogiridake Crater. The summit of the
Tokachi Dake consists of the dacite lava of the height
100 m.

Eruptive activity of the Y-2 stage occurred at the
Ground, Suribachi, Kitamuki, Central, 62 and Nukka-
kushi (Ansei) Craters during Holocene (Fig.3). The prod-
ucts are composed mainly of pyroclastic fall deposits
and lava flows with minor amount of pyroclastic flow
and debris avalanche deposits. Only phreatic eruptions
occurred at the Nukkakushi (Ansei) Crater. The rocks
are predominantly basaltic andesite with minor amount
of basalt and andesite. The eruption volume is 0.15
km®DRE (Fig.7). The most explosive eruptions occurred
4.7 and 3.3 ka from the Ground Crater to produce
pyroclastic fall and flow deposits. They were acc-
ompanied with sector collapses at each eruption age.
After the activity at the Ground Crater, the smaller-scale
eruptions occurred intermittently and produced scoria
fall deposits and lava flows. The Suribachi, Kitamuki
and Central Craters were active before 1 ka, 0.9-0.8 ka
and 0.5 ka, respectively. These formed a maar and four
scoria cones.

Historical eruptions have been recorded since 1857,
and magmatic eruptions occurred three times in the 20™
century. The sector collapse of the Central Cone with
fallout deposits produced a debris avalanche and mud
flow in May 1926 (Fig.4). A total of 146 people were
killed during the 1926 eruption, mainly due to mud
flow. Sub-plinian eruptions occurred at the 62 Crater in
June 1962, and five miners were killed near the crater.
The ashes from the eruptions were widely distributed in
the eastern area of Hokkaido (Fig.5). The 1988-89
eruption produced small pyroclastic flow and surge
deposits, and generated ballistic bombs up to 20 m in
diameter around the 62-2 Crater. Fumaroles within the
62-2 Crater are still extremely active.
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Table 1 List of major activities of the Tokachidake Volcano Group in historical age.
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Table 2 Representative whole-rock chemical compositions and K-Ar ages of the products from the Tokachidake Volcano Group.

W55 iEA (1987), WsHkkR (1989), Katsuiet al. (1990) 7 5 # k.

M EARE " o~ AERK (Wt %) K-ArfEAt le.:oAr Non rad.
&S (Gsn I Wi s SI0, TIO, ALOy Fe,0f MnO MgO CaO Na0 K0 BO; Total  fgo Gl o K-Arage

1 R89136  Hif12  19264EmikHERM) Kl 52,70 111 1758 10.21 0.18 452 891 256 1.24 0.9 99.21 n.d.

2 R89137  HiMi2 Y IUY KKK FREERS WA 5301 1.05 1746 957 017 419 829 246 155 017 9791 n.d.

3 R89I38  Hill2 HEMGEE i 5621 0.96 16.66 841 0.15 3.69 7.22 261 207 015 9812 n.d.

4 R89139  Hilll 55 SHERMEY KIg  56.33 096 1689 859 015 3.94 7.65 224 222 0.4 99.11 n.d.

5 R89140 Bl TSR [ 62.38 0.77 1605 6.76 0.13 252 523 2.77 282 014 9957 3.104 2.9 99.4 30+30 ka
6 R89141  Hill  GEEAKHERE Kl 5544 094 1650 852 015 369 743 228 211 016 9721 2433 3.9 95.3 50+7 ka

7 R89142 Bl GREEIAEH s 56.15 0.95 1674 832 014 376 7.51 246 213 016 9831 2438 2.8 97.1 36+9 ka
8 R89143 Wil F~ )Ml A 5554 094 1692 853 0.5 395 754 253 191 015 9817 2199 34 93.6 48+5 ka
9 R89144  HiW1  bEAOHAY BUEEE WA 57.68 094 16.64 824 015 349 7.37 277 216 016 9959 2514 48 96.4 60+9 ka
10 R89145  Huti2  =Balikil e 60.01 0.85 1653 7.19 0.4 297 6.03 281 246 014 99.13 n.d.

11 R89146  vutl2  —igilikil e 59.16 0.86 16.64 7.60 0.14 3.03 6.66 2.76 241 0.5 9940 2482 5.8 97.2 70£20 ka
12 R89147  HuU12  Jiihior Bitvi TR 49.98 111 1963 10.12 018 3.23 10.36_2.65 0.86 0.19 9831 1.088 3.4 96.8 100+20 ka
13 R89148  HUUl2  JEBEEAKIL VAR kit 6087 0.83 1633 693 0.3 275 582 296 258 018 99.38 3.100  10.0 90.1 10046 ka
14 R89149  Wifl2  EBUE LKl e 53.28 1.22 1741 10.17 0.8 4.02 871 291 1.05 021 99.16 1.152 5.4 94.8 150420 ka
15 R89150  pfi2  SEBEa Lkl T 55,59 1.01 1846 858 0.7 3.08 825 297 1.28 018 9957 1.534 7.5 96.0 150430 ka
16 R89151  Hull2 & RUFEKIL e 5002 1.25 19.97 1000 0.16 362 995 3.13 117 037 99.63 1419 7.9 95.3 170+20 ka
17 R89152  Huiil  Fx kil e 56.99 092 17.09 874 0.5 390 7.18 2.63 199 0.6 99.74 2442 132 88.5 16849 ka
18 R89153 "l Fx kil e 5788 0.91 1676 809 0.14 340 6.76 281 207 016 9897 2465 155 80.4 195+7 ka
19 R89154 Il kIl [ 56.99 091 1690 819 0.5 353 7.02 276 197 015 9857 2115  14.6 86.7  210+10 ka
20 R89155 il Pu kil jezs) 57.27 090 1685 826 0.5 361 7.00 2.70 1.96 0.16 9884 2.316 184 78.6 246+6 ka
21 R89156 il 1840MK1ll e 6057 0.82 1623 7.10 0.14 288 6.07 279 236 013 99.08 2951 213 69.9 224+7 ka
22 R89157 il B PBSEAKID TR 5849 091 1683 779 0.6 305 664 281 194 016 9878 2154 155 80.7  220+20 ka
23 R89158  fiil W[ W 56.81 096 1699 872 0.16 388 641 221 176 013 98.02 2032  17.1 97.0 26050 ka
24 R89159 il FAROAAv brKL WA 54.60 1.02 17.18 950 0.17 4.17 814 280 120 0.17 9894 1484  11.1 88.1 230+ 10 ka
25 R89160  fiilfjl  @is REFEKID jazs] 51.30  0.96 19.12 10.16 0.20 3.72 9.77 2.62 0.74 020 9878 0.937 7.1 88.4 230+20 ka
26 R89161  fifl]1  @is REFEKD s 50.98 1.01 1890 10.09 0.17 4.01 883 252 092 017 9761 1.144 10.8 08.3  300+100 ka
27 R89162 W1 E ) A TR 6424 0.66 1687 498 0.05 096 358 257 284 0.3 9688 3.204 257 938  250+20 ka
28 R89163  WlI1 A T¥F kil W 5550 0.99 17.02 927 0.5 386 7.96 280 117 016 9888 1.384 115 925 260+30 ka
29 R89164 il filHEE e 5433 1.09 1756 951 0.7 413 749 260 120 0.9 9827 1363 238 82.6  540+20 ka
30 R89165 Ml AdRJIVAL e 56.02 1.00 1718 8.7 016 410 7.39 2.83 144 014 9892 1.638 29.3 985  600+200 ka
31 R89166 il Afilikil e 54.621.01 17.81 948 0.18 385 7.94 269 110 0.4 9882 1.293 429 80.1 _1.03+0.03 Ma

ST AR, HAGRS9, 12, 20, 24, 30, SUIAMPIKSMI THRIN. ARSI ARG 5. nd=AillE

RHM IR 2 950°C T2 R R B D 1,

Analyst: Y. Ishizuka. No. 9, 12, 20, 24, 30 and 31 are collected out of this map. n.d.=not deteminated. K-Ar ages were deteminated by isotope dilution method.
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Northwest view of the central part of the Tokachidake Volcano
Group. Taken in February 2007 by M. Nakagawa.
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