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Origin of a White Pumiceous Ash Layer in the Hakoarezawa Tunnel, Fuji Volcano, Japan

Atsushi YASUDA�, Takayuki KANEKO�and Toshitsugu FUJII�

Tsuya (+30,) described a white pumiceous ash layer in the Hakoarezawa tunnel located at the southwest flank

of Mt. Fuji, and ascribed it to an acidic magma activity of the older Fuji Volcano. We found a thin-section

labeled “Hakoaresawa pumice lens +,30* m” in rock-samples left by the late Professor Hiromichi Tsuya, and

analyzed it by electron microprobe. The white pumice is composed largely of flakes of colorless glass together

with a few fragmented plagioclase micro-phenocrysts coated by the glass and free crystals of orthopyroxene.

Chemical composition of the glass (SiO,�12.+, Al,O-�+,.,, CaO�+.+, Na,O�-.1, K,O�-.- (wt�)) is

identical to that of Aira-Tn (AT) ash, a widespread volcanic deposit erupted from Aira caldera about ,0,*** years

ago. Composition of the plagioclase is also similar to that in AT ash. Considering some other similarities

between the white pumice and AT ash such as their refractive indexes of glass, we conclude that the white pumice

is AT ash, and not a product of the older Fuji volcano.
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Fig. +. (a) Geological vertical section along the Hakoarezawa tunnel, modified after Tsuya(+30,), (b) plane map

of the Hakoarezawa tunnel, based on Tsuya’s fieldnote labeled “No. +/”.

¶· 2¸¹º34¸5»6¼114



����������������	�
��
����
Tsuya (+30,)��� ��	�����	��
�� ��
����
���������	����	�����
���� !
���������"#�$��
��
�	�"#��
� �%� &�������'()*�
����+,����-�./�� �/�������
�������01����2��$����*���
�� �34� 5�!"#6� ,��$7/�8%"#
�&'+,�� ������(�)*+ +,9,�-
:
�.-��/;"#�� &�-:.��012-3
45'67
�<=� ,+,,**>3/*4 (Gak-,,/)��?
8�9@"#��
 (Tsuya, +30,)�
�%� :	�./������ Tsuya (+30,)���

+,3.* m+,$7�;+#��
�� <A (+31+)���
+,30* m&'�	�"#��
� <ABCDEFGDH
No. +/ I<A=/>?�J ��./�@4K�L�+�
MA'B��CD"#�%4 (Fig. + (b))� $7'�N
E� +,3.* mO�./FGH$�P��F/�QR
N
E� +,30* m��+$
#��� S�� &�./�I 
�8,#�TJ�KL���� Tsuya (+30,)���/
+,�$7'U4 ++/ m&'�M" +** mNO�	�

��
�� <A (+31+)��$7'+,�VP����
�	����� KL�M"� ++/ m�;+#��
��
�3
� <ABCDEFGDH��� borehole No. -�
Q
� WBoring X++/ m� �;+#�%4�QYZ
�	
K��R[,#�\]�$ ^_`/X++/ ma �;+#�
�
��� ++/ m��?ST�<A (+31+)�U?�KL
�M"�UR#
�
&�VbW/� +32,4��cXd&YefZ�g[

"#� h\�� &Yi�j�i�k�l6mn�/]�
@K#6�^E"#��
� <A�BCDEFGDH
No. +/ I<A=/>?�J �;+#�@/_�\]�
W@K+,` /* m�opqrDHst� 5#U4u�
Zvawb�c�x34� d�8��SS�� y�et
f�H�g#�Z�3z���� �	�"#��
U?
�� /hH�gi�{|�}�� S�� l6G~�'�
�Z
jk�l6mn^ElZU4m
u�opqrD
H�n�o,#�%4� h\��5#U4u��p�@
4��t��qr�����
�

-� � � � �
-�+ ��
<A�s��cXd&YefZ�\t
��� +3-.

4+,u����x�vw�x+�_5� +31-4S�
� .*4�R���vw���	dkef�y4z��
t�� <A�;t{
�vw����BCDEFGD

H� ������q� &�C|�ke��?��� <A
�}�� �~+,&YefZ�g["#�� S�� ��

��X��	K����K��� ��}�� vw�x
+������"#�t����� +-4� Wvw���
��ef� I�� +-�+/4�d�������� 5>� �
���J '���cXd&YefZ���'�?&��
���� h\� &#,� W<A?�� ��#�,#��
�$���R#�%4� 5���������I9@Z

�7�3
�
VbW/���
��� BCDEFGDH����d
��	� -3���	K���� +00��h�Z
� 5
���� +�� WNo. /*. pumice lens +,30* m� ��?�
�E��,#�%4� ��������pH"#��
�� {���,� QYZ
��K��S���{"#�
%,�� &��	������h�K��3
�
<A�{
�	�	� ��&����������
	������ ��E�	�+,&�K��<A (+31+)

%U- Tsuya (+30,)�	�"#��
VbW/ +,3.* m

&'#6����������Z
$�� [,#
��
O
� <A (+31+)��� 0-d, Tsuya (+30,)� Fig. 2-e�
D"#�¡�¢������ ¡�¢,#��&�+,�
&#,�£����£�,#�����¤�
K��3

�<A (+31+)��� 0-d�� +,3./ m, Tsuya (+30,)�
Fig. 2-e�� +,3.* m��?/]h��¤yNE�¥¦
�#	"#��
�� 
§������K�'¨¥
�
$��3
� ��� ¦§$�
�����¤ylZ�
+,30* m�	�"#��
���<A (+31+)%U- Tsuya

(+30,)�£�,#�K�U4$/]�©¨u�¤y"
#�$��3©?� <A��������$ª«ª��
��«¬�	�'
������ Tsuya (+31+)�/]h
�)*+�j��'­�+,` +*O�;*$���

&��/]®G�j�� + : -**�3
&�'�R¬

�� +/ mNO��#�&'���������l¯"#
��
�$%+
����� ­[��<A (+31+)���
0-c';
�� �������t#���pHE�®C
p¯����©¨°#�°�)*
�%4� ±�_��
2$²±�v)&>²�±4*$��$��UR#
�
&�&�$� �������/]h�3
NO³�«ª
�l¯"#�� [
&��³´
���

-�, �	
$����¡�¢�� I´Dµp¶oE� µ¶·+**J
' Fig. ,�DZ�  ¡�XH$'
�·¸� bubble wall

¸�����¹x� 5�e���ºq�¹»��'$
�� 5�Xt"�¼X�$���º /** mmNO�3

�� XH$� ,** mmNO�3
� ��h��d�R�
+���»��������	� ���	�l¯�t

vw��� VbW/�/;"#��������²¼ 115



�� ������	
�� (+31+)�
� Tsuya (+30,)�
�������������������������

-�- ��
����	
 ��� !"#$%&'()*+,-.
/
 �����0123�����4
 5�6����
��7		#&8� !*
9���.� :�*
 ��
���";<�==
��
 >4���#&8� !"
?�
 @���A�"BCDE*FG���
H�#$
%&'()�IJ��"�K�L���� !MN��
�"���L.� �����"O-
 ! PQ� !�
7�RS�TUVWXYZ[�\*,-
 :�"3��
�
 �]^_P`aba8c�d (EPMA)��@�"
ef�.� ��eg�h�*�ij��� !����

�klm��=�
 EPMA�@����� !(Pn
	
op�q�
4r��q�k�sjH����j�

�t*	u/��@�"No. /*�WP���v��

-�. ������
Fig. -�No. /*�WP��w�]^x"yv� z���
��k������� !*
 MM�����*{|�
� !��"�m���q�	} ~*��� �d@�
�	
 +* mm�!�����r�����}"�~k�
����k
 ��	�Aj#���*����� !�
���	$�*��.-
 %&�d	�j9jTH.�

EPMA�
��d	
 Si, Ti, Al, Fe, Mn, Mg, Ca, Na,

K� 3������
 '��]� JXA-22**R"���
�(�� +/ kV, �w�) +, nA*�%�
 ZAF**%
&��"��jH.� #�ED��	
 �8`�+* +*

,
 &�`� �EQ�+ ,#�*:��� /,*�
�� �8`�!	
 -�@�7�%&�d.�	�j�
��*/-�8`(8�"�j��%�
 �dY8�E
!0*	�8`(8�	�jH��j�� �d��B'
#�� ¡"1¢.-�
 �]^��w"*	
 2£�
�d*
s��U�� defocus�w*	js
¤3 +*,***

4¥*� !¦8�w*��jH.� ���d§¨¥*
�©8)%ª8«�
��d���#�ED¬�5­�
6]" Fig. .�yv� ®¯�%&�d����
 +.�
�%�7v���	�]©8)�w°±TU²8=*

90��³���´:��qµ-�¶·G¸ 0*,*�
�� ©8)%ª8«�
H�#�EDk5:�Mv�B

Fig. .. Count-rates of alkali elements and silica with time.

Fig. -. Back-scattered electron image of the speci-

men (No./*’WP). Dark grey grains are flakes of

volcanic glass. Two light grey grains at the left

bottom corner are plagioclase. Small while grains

are orthopyroxene.

Fig. ,. Microphotograph of the volcanic glass shards

(No./* WP).
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