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UJIWARA SHIZUKA AMAZAKI

AKAGAWA
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Present address, Kokusai Kogyo Co., , Harumi-

Tokachi-dake volcano restarted eruptive activity at the Ground crater in middle Holocene after long

dormancy of nearly ky. The activity at the crater (Stage ) was the most explosive and voluminous one in the

volcano during Holocene. We newly found a pyroclastic flow deposit beneath already recognized pyroclastic flow

deposit (Gfl- : Ground Crater pyroclastic flow deposit ) of the Stage-I, intercalated with lahar deposits and thin

soils. The deposit is composed of gravel-sized blackish blocks, pumices, banded pumices and altered blocks with

yellowish to reddish brown colored fine sand matrix. Progressive thermal demagnetization experiments for the

blackish blocks and the pumices show that the direction of the remnant magnetization of the deposits is close to

that of the geocentric axial dipole and did not change up to blocking temperature of about , indicating that

these blocks and pumices are essential magmatic materials. Thus, the deposit can be considered as pyroclastic

flow one. However, this is characterized not only by the heterogeneous distribution of these essential materials

in the deposit but also by heterogeneous matrix. These features and abundant accidental altered blocks suggest

that generation of the pyroclastic flow might be related with sector collapse of the volcanic edifice. This is

consistent with the topographic feature of the Ground crater. The petrography and the whole-rock chemical

compositions of these essential materials are similar to those of the Stage . This suggests that the newly found

pyroclastic flow must be related to the initial eruptive activity of the Stage . New C ages for the deposit are

in . ka, indicating that the activity of the Stage began much earlier than previously recognized age ( . ka).

Finding of the pyroclstic flow deposit, named as Gfl- , suggests that the Stage had continued and been derived

from the same magma system for more than years. However, considering a long interval between Gfl- and

Gfl- , the Stage might be divided into two sub-stages, Stage - and Stage - .

: Tokachi-dake volcano, pyroclastic flow, sector collapse, thermal demagnetization experiments
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Location of craters formed on the northwestern

localities (A and B) where pyroclastic flow deposits

( ) ,

,

The topographicmap ( : , ) by the Geograph-

(Fig. )
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Fig. .

flank of Tokachi-dake during Holocene.

Fig. . (a) Index maps of Tokachi-dake Volcano. (b)

Map showing the area studied in this paper. Loca-

tion of Ground Crater is also shown. (c) The

derived from the Ground Crater have been found. (Stage ) ,

ical Survey Institute is used.
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Fig. . Photos of the locality A. (a) The whole sequence can be observed at site A. We newly found

unknown deposit beneath Sm (Shirogane mud flow deposit) which can be divided into three layers, A ,

A and A in ascending order. Note the captured deformed fragments of A in A (arrows) and the

irregular boundary between A and A . There are little blocks in the A at this site. (b) Photo of

another site about m south of locality A. A lot of blocks are concentrated in A . Abbreviations :

Gfl- , Ground Crater pyroclastic flow ; Gfl- , Ground Crater pyroclastic flow . (c) The degassed

pipe structure (dashed lines) observed at site B.
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Fig. . Correlative columns of locality A and B.

A (Fig. a) :

X

cm

cm

cm Fe-Ti vol.

vol. vol.

A . mm

. mm

+ ,

.

- - + ,

,*

0*

-* +

-* ,/

- - 2

+ + + /

.



�

������	
 ��
������� ����

� �
� �

� �
� � �
� � � �

� �
� � � � �

� �
� � �

� �
� � � � �

� � �
� �

�� ��� ! "#
���$%&'(�)*
�
+, -. /012* � 34

567 8 9:
% ;.#
 </=> ?@ A567/B:C/D /EFG

HIJK��LMNOPL QRST UVW2 X2
9Y,VZ[9 9PL \� ]^_I `
 a%bc#LdefghijkT%l!� mn
#LO/OopqL rs /tAuvVX29
P� Y,VZ[9 9PL w�x�T UV yz�{|�}%i	�~ �/� �* Y,
W2 X29 Y,VZ[9 9PL T���
VdefgI� U�A /��^_� !
� kTV e/�x�� 9PL �� !
 "#
/* �
defgV 9PL� kTV �� ����A ���� � ~� ��� �

9PL � ����/ s���!
 ��V�����y��!
��� ¡
��w�¢9V a%bc#LdefgAkTV} N£¤¥/��$9�� c¦W§� �s �
x¨�y=©2ª« /¬fs­�ª®At¯ ��! °/± c9 ²³ c
�´!�h� °#µ¶/D « AV 9 ²³9mn ����	
 "#
/·¸%l
%¹ 9ºL !� ¢�
� �sª /+»¼A½�¼

� � �

� �� �

� 	 
 � � 
 �

�
� �



� � �

� �
� � ��

� � � � � �
�

�

� �� �
� � �

� ������

�
� �

�

� �
� �

� �

cm

mm mm

, 257

. mm A

Fe-Ti

. mm

. mm

hyalopilitic

hyalopilitic Magnetic Measurements

SiO . . wt. G

SiO . wt. (Table )

A (NRM)

(Stage )

(Stage - )

(Fig. ) Zijderveld

Table . Whole-rock chemical compositions of rocks in A layer. s : scoriaous block, p : pumice.

Fig. . Whole-rock chemical compositions of scoriaous blocks (solid square) and pumices (open square) in

A layer. Small open and solid circles show the products erupted in Stage I and II-IV (Fujiwara

), respectively.
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(Kirschvink, )

A A

Zijderveld A C

(MAD) (IAA)

(AMS)

C

Libby C

Intcal . c (Reimer

(Table ) Fig. ) OxCal ver. . (Ramsey,

Zijderveld , ) Table

A cm

cm C ,

. yBP (IAAA- ) A

. cm mm

C , yBP (IAAA-

. )

. ( ) A ( , yBP)

Fig. E , , cal. yBP ( ) A

(RT- ) ,

(VRM) A A cm

( )

A

( )

( )
Table . Characteristic directions obtained from pro-

( ) ( )

rections of each sample are also shown.
( )

( )

( )

( ) (hot

lahar)

Table . Results of AMS C dating for charcoals of Tokachi-dake Volcano.
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Fig. . (a) Orthogonal plot of typical progressive thermal demagnetization data. Solid and open circles show

horizontal projection and north-south vertical projections, respectively. Broken lines and chain lines

mean the characteristic lower and higher temperature directions, respectively. Variations of normalized

intensity are also shown. (b) and (c) show equal-area projection of characteristic directions of lower and

higher temperature components, respectively. Open square and oval show the mean direction and

confidence limit, respectively. The diamond shows the geocentric axial dipole direction (Dec. , Inc.

. ) around Tokachi-dake volcano.
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Fig. . Schematic columns showing the correlation between ( ) northwestern foot (column ( )), near the

Ground crater (column ( )) and eastern foot (column ( )). Revised sequence of eruptive deposits of

the Stage I is summarized as column ( ). * Fujiwara ( ) ; ** this study.
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