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Reinvestigation of Holocene Eruptive History of Yotei Volcano, Southwest Hokkaido, Japan

Shimpei Uesawa™®, Mitsuhiro Nakacawa*® and Masamichi Ecusa*

We carried out the geological and petrological investigations around the summit area of Yotei Volcano.
Four eruptive crater groups are recognized: Summit, Hinangoya, Niseko and Kitayama in ascending order.
They erupted six pyroclastic deposits (from S-6 to S-1 in ascending order) and five lava flows. Lava effusion
occurred from the Hinangoya, Niseko and Kitayama crater groups. These activities were mainly Strombolian.
Whole-rock chemistry of juvenile materials is distinct among four crater groups, indicating distinct magma system
has been active beneath different craters. The radiocarbon age from unit S-2 fallout deposit from the Kitayama
crater group was obtained as 401030 cal. yBP. On the basis of estimated accumulation rate of soil layers, the
latest (S-1) and S-4 eruptions from Kitayama group are considered to have occurred in ~2,500 yBP and >5,000
yBP, respectively. Eruptive deposits of Kitayama crater group do not show the evidence of interval more than
several thousand years between unit S-4 and S-5. Thus, it could be concluded that the Kitayama group started
Eruptive volumes of each eruptive group except for the Summit crater group
After the last magmatic eruption in 2.5 ka, there are no evidences of eruptions from
the Kitayama group, indicating that activity of the group has finished. However, considering newly revealed
eruption history of the summit area, it should be noted that next eruptive group with distinct magma system might

its activity from mid of Holocene.
range from 0.1 to 0.18 km®.

W2 3807 51-63 H

start its activity from another crater.

Key words: Holocene, tephra, eruptive history, Yotei Volcano
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Fig. 1. Locality map of Yotei Volcano. Localities of Fig. 2. A view around the summit of Yotei Volcano
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Fig. 3. Locality map of sampling points and tephra sections of Yotei ejecta.
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4. Geomorphological map of Yotei Volcano in the study area. (a): Fg: Fujimi scoria cone, Hg: Hangetsuko
scoria cone. 502M: 502m. peak lava. 650M: 650m. peak lava. Mi: Minami crater lava. (b): SM-C: Summit
crater, HG-C: Hinangoya crater, NS-C: Niseko crater, KT-HF1C: Kitayama-Hirafu first crater, KT-HF2C:
Kitayama-Hirafu second crater, KT-HF3C: Kitayama-Hirafu third crater, KT-TKC: Kitakama-Takamine crater,
KT-1C: Kitayama first crater, KT-2C: Kitayama second crater, KT-3C: Kitayama third crater. «: lava land form
a, B:lava land form B, 7: lava land form 7. Geographical map (1/25000) for background is published by the
Geographical Survey Institute.
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Table 1.

The radiocarbon age of charcoal from S-2 tephra unit.

Longitude, Lab. No.: Laboratory Number.

Lat.:

Latitude, Long.:

Cal. range (207)

Unit Locality (Lat., Long.) Material Lab. No. 8'°C (%) | '*C date (=10) (probability, %)
Loc.139
s-2 42° 18’ 3368" N, Carbide | IAAA-82961 | 23212040 [ 401030 cal. yp | 4366 ~ 4560 yBP (1.0)

140° 48 4537" E

4530 - 4417 yBP (94.4)
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Selected harker diagrams of whole-rock chemistry of tephra and lava samples from Yotei
FeO* shows Fe,O; was recalculated as total FeO.
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Table 2. Whole-rock chemistry of representative samples from Yotei
ejecta. ig. loss: loss on ignition, n.d.: no data.
Sample No. YO69 Y092 Y082 YO74 YO75 Y0382 YOG60
Unit S-6 S-6 S—6 Kd-A Kd-B Kd-C Ni
ig.loss (wt.%) 0.26 0.51 0.10 0.27 0.35 0.57 -0.06
(wt.%)
SiO2 57.55 58.16 56.41 54.03 54.98 53.42 57.75
TiO2 0.86 0.91 1.05 1.03 1.04 1.03 0.98
Al203 18.43 18.64 16.76 17.82 18.10 18.14 18.44
Fe203 6.93 7.64 9.16 9.55 9.54 9.64 7.93
MnO 0.16 0.17 0.20 0.21 0.21 0.21 0.20
MgO 2.06 237 3.10 3.36 3.34 3.45 2.23
Ca0 7.10 717 6.82 1.77 7.65 8.15 1.27
Na,0 3.80 3.74 3.65 3.57 3.54 3.46 4.07
K20 1.16 1.06 112 0.90 0.89 0.82 0.88
P,05 0.31 0.30 0.30 0.36 0.36 0.34 0.38
total 98.35 100.16 98.57 98.59 99.63 98.65 100.13
Sample No. Y0342 Y0278 YO91 F-34 Y0352 YO41 YOG66
Unit S-5 S-4 S-3 Ts S-2 S-2 S-1
igloss (wt.%) 0.31 1.86 0.34 n.d. 1.58 0.83 0.69
(wt.%)
SiO2 55.89 56.33 58.76 59.06 57.68 58.04 59.53
TiO2 0.98 0.97 0.96 1.00 0.98 0.99 0.97
Al203 18.42 19.97 18.17 17.73 19.29 19.19 18.43
Fe203 8.21 7.55 7.10 7.21 7.65 7.94 7.07
MnO 0.19 0.17 0.20 0.18 0.19 0.19 0.20
MgO 247 2.25 1.95 1.91 2.24 2.20 2.03
Ca0 7.62 7.49 6.48 6.44 6.69 6.82 6.35
Na,O 3.88 3.77 4.33 4.43 4.06 4.05 4.30
K20 1.00 0.93 1.16 1.15 1.04 1.02 1.15
P20s 0.37 0.31 0.46 0.45 0.41 0.42 0.47
total 99.03 99.75 99.55 99.56 100.22 100.86 100.48
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SiO0,-MgO, P,Os, and K,O diagrams of Yotei
All data is normalized to 100%. G.: group.
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Table Al. Modal compositions of phenocrysts minerals for the representative samples of each
ejecta. Abbreviations. Pl: plagioclase; Opx: orthopyroxene; Cpx: clinopyroxene; Ol:
olivine; Opq: opaque mineral; In: intersertal texture; Hy: hyaloophitic texture.
i | Phenoeryst (mode®) _ ___ ___________________1 Groundmass_ _ _ _ _

Group Sample no. | Unit Type Pl Opx Cpx Ol Opq -: Subtotal mode%  texture
Summit YO69 S-6 agglutinate 28.5 0.6 1.7 0.0 08 | 316 68.4 Hy
Summit Y092 S-6 agglutinate 25.7 1.8 04 0.0 05 ' 284 71.6 Hy~In
Summit Y082 S-6 | agglutinate 25.9 2.6 2.3 tr. 08 | 316 68.4 Hy
Hinangoya| YO74 Kd-A | lava 17.9 1.3 13 0.1 01 | 206 79.4 Hy
Hinangoya YO75 Kd-B |lava 221 0.3 1.1 0.0 05 ' 240 76.0 Hy
Hinangoya| Y0382 | kd-C [lava 213 0.7 0.5 0.0 02 ! 227 773 Hy~In
Niseko YO60 Ni lava 19.3 tr. 0.1 0.0 02 1 19.6 80.3 Hy~In
Kitayama Y0342 S-5 agglutinate 23.1 0.7 0.8 0.0 0.2 : 24.9 75.1 Hy
Kitayama Y0278 S-4 | agglutinate 24.1 15 2.1 0.0 06 | 283 7.7 In
Kitayama YO91 S-3 agglutinate 15.2 0.4 0.3 0.0 03 ' 163 83.7 Hy
Kitayama F-34 Ts lava 18.9 0.3 0.1 0.0 0.3 : 19.6 80.4 Hy
Kitayama Y0352 S-2 agglutinate 9.9 0.4 0.2 0.0 02 , 107 89.3 Hy
Kitayama Y041 S-2 | scoria fall 1.3 0.1 0.1 0.0 03 1 117 88.3 Hy
Kitayama YO66 S-1 agglutinate 18.3 0.2 0.2 0.0 04 ' 192 80.8 Hy

63



