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The +3., Eruption of Hokkaido-Komagatake Volcano Was Phreatomagmatic

Ryo TAKAHASHI�, Mitsuhiro NAKAGAWA�, Kiyoshi NAKANISHI��and Mitsuhiro YOSHIMOTO���

During the ,*th century, two major eruptions of Hokkaido-Komagatake volcano occurred in +3,3 and +3.,.
The +3,3 eruption was one of the largest magmatic eruptions in Japan in the last +** years, and has been

investigated in detail. On the other hand, no systematic volcanological research has ever been done on the +3.,
eruption. Since it has not been clarified whether the +3., eruption was magmatic or phreatic, we decided to

investigate the sequence and eruption mode of this event. At the summit, the +3., eruptives overlie the +3,3
pyroclastic fall deposits and are covered by ash-fall deposits of recent phreatic eruptions. Based on the

photographs, documentary descriptions and sequence of the eruptive deposits, we were able to divide the eruption

into three phases. Phase-+ : Start of the eruption on November +0 at 2 : ** (JST) that formed NW-SE trending

fissure +.0 km in length. This was followed by eruptions at the main crater (+3,3 crater) that produced the

pyroclastic surges (�2 : +*). Phase-, : Eruption column had grown up from 2 : +2�2 : ,* and ash-fall started to

spread towards the southeast portion of the +3,3 crater. Phase-- : Decrease of the eruption activity at 2 : .* and

continuous ash emission until the evening.

We newly found fresh pumice and its fragments in the deposits associated with the Phase-+ event. This fresh

pumice exhibits no alteration features and has similar petrological features to other historic pumice since +0.*.
This fresh pumice, however, could be distinguished from other historic pumice by the most silicic nature of its

matrix glasses. Therefore, we concluded that the pumice was derived from the juvenile magma that caused the

+3., eruption. Considering the temporal evolution of the component of the eruptive materials, the +3., eruption

began with a phreatomagmatic eruption (Phase-+) followed by phreatic eruptions (Phase-, and --).
Before the two major eruptions in +3,3 and +3.,, small eruptions occurred intermittently from +3+3�+3,.

and +3-.�+3-2, respectively. Based on these observations, the preceding eruptions could be possible precursor

activities of subsequent magmatic eruptions. Since +330, small phreatic eruptions have intermittently occurred in

Hokkaido-Komagatake until ,***. The present state of the volcano, as we would like to emphasize, has been

quite similar to the conditions prior to the two previous magmatic eruptions.
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+� � � 	 

�� !"# �$%� !"#&'(� )�*�� +
,-./01234� +0.*�$5 .6789:;<=2
>?@ABCD� ��4EFGHIJ237 +K4L/
(Fig. +). !"#4) +330�MN ,***�O4PQRJ

STU=2VWXABCD� YZ[\7=27]^_V
`abcBZ/ �de	f� +331 a ; 
�	f� ,**+�g h
7ij7kl7m&K&AB ,*no+Cp/� !"#
7 ,67�qI=27rsVL/g +3,3�+)t=uv
w *./, km-7� 2xy>&FJz{QRJ89:;<=

�

��

|*0*�*2+* }~���� +*�� 2��
�� {�{���������������
Department of Earth and Planetary Sciences,

Graduate School of Science, Hokkaido University, N

+*W2 Kita-ku, Sapporo *0*�*2+*, Japan.
|*.3�,-3- �� ��������� +..�+
����
Mori Town O$ce, +..�+ Miyuki, Mori, Kayabe,

���
Hokkaido *.3�,-3-, Japan.
|++-�**-, �������� +�+�+
��{����� 
Earthquake Research Institute, University of Tokyo,

+�+�+ Yayoi, Bunkyo-ku, Tokyo ++-�**-,, Japan.
Corresponding author : Ryo Takahashi

e-mail : takaryo@ep.sci.hokudai.ac.jp



������� �� +-��� +3.,�	
 +1���
�
���������������� ��	��


+3.-�� �����������	���������
��
 +3+3�+3,.�� +3-.�+3-2�	���� �� 
!�"�����
#
����$%���&�'(&
�
 +330�,***��%�)"
 ���	
#
��	*
&+������,-��

+3,3����	.� ������/012��-
3
 �4�	56&/0 �78��
 +323� 9
 :;:
<	5� (Takeuchi and Nakamura, ,**+) 6=��/
0�>-?� �&� �!@� +3.,���	5� �

���A)"��-:;:�B��C�D�E�� ��
	��

 +3.-�
 FGH���+���I��E� �
&� ���	�����J9K���L�M
/0N
>�� �-3
 ?�)	��	!O"P�#Q�$R
E� �&�S��& �Katsui and Komuro, +32. ; 7
8��
 +323�� ���T +3,3�� +3.,�������
���U�����N
 :;:����%VW�� &
'	XY�,&)ZO)�[(�����
���:;:������)ZO)�
 ����%�
�)*N+X6&�T�\

-]$��&� ^_`	
a� �
 )-b��������&	�))?"�/
0�,c-- +3.,���N�dM
	ef.�
 )	
:;:�5/�01	.� �")	6&23��&�
��gh� +3.,����+X12	�Zi"�
 ^_
`�:;:����%VW�)*N+X6&j�k3�
�&� ��!�	l� mn������� �&^_
`	a� 
 !�"���%��+X�,
 o����
45N>O
 �&��p567NK86&j��qr�

-&�'("�&� st�^_`� +3.,���Nuv
9wx�d"BM
	ef.�
 ��yz������
:;N>�
 ��"�����L�M
f.N>���
�� +3.,��C�)":;:�BNfC�
 ���
��:;:FGH������!���")	-���
���ghN$R�
 ��{|	.� }<6&�

,� �������	
�
^_`� -,,***��j�	%�N~�� )"
 0

���	�-3�� /��%����T"�
 ����
������������ �&� �� = /,/**��
�%��)"= /,***������Na� 
 ^_`�
+1��	%�Ne~� �>��?���
 V�i�	
+0.*�
 +03.�
 +2/0�
 alx +3,3��
 .���
4�N��-O@��-�������N�bA� �
& �78��
 +31/ ; +323 ; u	��
 +331 ; �
��8

+332�� E"	 +3���B)"�CD3����-FG
H���v9��� �& �78��
 +31/��

+3,3���� ,*�����Em@�������
&� !�@������	�
 +3+3�)" +3,.�i�
���-FGH��N�bA6������� +3,3��
������
������
 �4����
 alx�
4������)"-b
 F�CG�= *./, km-��&
�78��
 +323��
�� +3-.�)" +3-2�i���H����-FG
H��N�bA6��N���
 +3,3��@����)
" +-��� +3.,�	
 ^_`������N�!�
�� !����>��?� .���������lb�
����E��
 F�CG� -�+*0 t����"�

+330��
�FGH���;�6&��CkG� +�
�j���@,� ��8��
 +331 b ; �	��
 ,**+��
���� /*��jI�- J�K���
 mn��

+330� ��8��
 +331 a�
 +332�
 ,***��FGH�
����� �&� )	 ,***�	� 0�����N�
!� ab
�d¡�LMFN��-� Cl�S;)"
:
;:i����	OP6&I¢��d£¤�¥¦�@,
3-� �&!��§E�� ��	��
 ,**+��

-� +3.,�	
�
�
+3.,�����yz��	��
 (+3.-) alx¨p
5© (+3..)	l� $RE��� E"	n�
 ^_`ª
Q"«¬R)"v99­S�®¯N>� ,�� ��"
N��	���yzN Table +	i�T��

+3.,��������%VW�� �
��� .T�
� ++° +,T	dUalxdV� ±²�³²�³´ ��
Oµ��T"� �&� ��µ�W¶�·¸`��X�

Fig. +. Location of Hokkaido-Komagatake volcano.

Active volcanoes are also shown.
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Table +. Sequence of the +3., eruption of Hokkaido-Komagatake volcano.
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Fig. -. Isopach map of the +3., volcanic ash (Mori

Meteorological Observatory, +3..). Contour

lines are ,** m intervals.

Fig. ,. Photographs of the +3., Hokkaido-Komagatake eruption (Mori Meteorological Observatory, +3..). (a)

Eruption cloud of about / minutes after beginning of eruption from Shikabe town (about +, km east-southeast

from the vent). The arrow indicates pyroclastic surge. (b) Eruption cloud at +* : ,* from Onuma (about 2
km south from the vent). (c) Eruptives of the +3., eruption at Shikabe town.
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Fig. /. Correlative stratigraphic columns for repre-

sentative sections. Locations of each section are

shown in Fig. ..

Fig. .. Maps showing thickness of each unit in centimeters at each locality. Symbols A to F indicate the

localities of stratigraphic columns in Fig. /. Contour lines are +*m intervals.
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Fig. 1. Grain size distribution at representative
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Table ,. Temporal variations in component of the

+3., ejecta.

Table -. Representative whole rock chemical composi-

tions of white pumice of the +3., and historic
eruptions. Total Fe as Fe,O-.
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Fig. 2. Harker diagrams for white pumice of the +3., and historic eruptions.

Table .. Representative matrix glass chemical composi-

tions of white pumice of the +3., and historic

eruptions.
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