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The Miyakejima volcano repeats small ash eruptions from the degassing vent opening inside the A.D.

caldera. The juvenile glassy fragments in the tephra indicate that the basaltic magmas with primitive composition

are ascending in the open conduit and degassing at the shallow depth.

We examined the representative tephra samples erupted between October and July , and found

the juvenile glassy fragments with basaltic character. Their fresh surfaces and free from alteration or weathering

indicate that these glassy grains are juvenile materials. The glassy fragments occupy less than vol. of the

tephra, that mainly consists of the fragments of lavas and pyroclastics derived from the previous edifice. The

juvenile fragments consist of volcanic glass with pale-brownish color and euhedral crystals of plagioclase,

clinopyroxene and olivine up to several tens micrometers across. Larger crystals of plagioclase and olivines more

than micrometers are also contained as microphenocryst.

The range of the Fo contents of the olivine microphenocrysts in the glassy fragments is , which is higher

than that of the phenocryst olivine in the basaltic bombs erupted during the August , eruption and similar

to that of the olivine phenocrysts derived from the primitive basaltic magma, indicating that the continuous

degassing since the A.D. eruption has been driven by the basaltic magmas with primitive character. The low

sulfur and chlorine contents in the groundmass glass indicate the degassing under low pressure.

: Miyakejima, degassing, juvenile material, volcanic glass, tephra, magma
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Fig. . A : The topographic map of the Miyakejima Volcano. Contour interval is m. B ; The relief map

of the A.D. caldera. Point “C” shows the site from which the photograph Figure C was taken.

Contour interval is m. C: Inside of the main crater taken from the top of the southern rim of the

caldera. Arrows indicate representative altered parts. Taken on May , . The relief maps A and

B were created from the DEM data ( m mesh) published by Geographical Survey Institute with

“Kashmir D” software.
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, Geshi a, Geshi, )

(Geshi and Oikawa,

)
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(Fig. B, C)
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Fig. . A : An ash-laden eruption plume observed on October , . B : Fine-grained volcanic ash

covering a solar-battery panel at about m south of the rim of main crater (March , ). C :

Aggregates of volcanic ash on a wood fragment at about m southwest of the rim of main crater (May

, ). D: Ash-spots on tree leaves about . km southwest of the main crater (May , )
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Table . Sample list

(Fig. C)

(Fig. D)

(Table )

Geshi and Oikawa,

(Geshi and Oikawa, )

m

(Table )

(Fig. E)

m

(Figs.

B)

(EPMA)

b Geshi and Oikawa,

(interstitial glass)
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Fig. . A : A vesiculated glassy fragment in the May , tephra. B : Microscope photograph of a

glassy fragment with an euhedral olivine microphenocryst in the April , tephra. C : A scanning

electron microscope (SEM) image of a vesiculated glassy fragment in the April , tephra. D: A

SEM image of a glassy fragment with smooth surface in the April , tephra. E : A backscattered

electron image (BEI) of a glassy fragment in the December , tephra.
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The SiO -MgO (A) and SiO -K O (B) diagrams

tions are also shown (broken lines : andesitic juvenile

eruptions.). Whole-rock and groundmass composi-
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Fig. . Sulfur contents in the groundmass glass of the

glassy fragments plotted against their chlorine

contents. Broken line shows the compositional

range of the glass inclusions of the basaltic bombs

of the August , eruption (after Saito

). Solid line shows the compositional range

of the interstitial glass of the and August,

eruptions.

Fig. .
. wtof the groundmass glasses. The compositional

. . wt (Fig. )ranges of the juvenile materials of the erup-

materials of the July eruptions ; solid lines :
. wt

basaltic juvenile materials of the and August
. . wt

. . wt (Fig. )tions of the August eruption are after Geshi

m( b). OY in B shows the range of the

whole-rock compositions of lavas erupted during

the Oyama Stage and pre-Oyama stages (Niihori
An ( Ca/(Ca Na K))

).

An

SiO . . wt Fo ( Mg/(Mg

Fe)) Fo

SiO . . wt (Fig. A, B)

(Figs. B and A)

b, Saito Fo

SiO m Fo

(Fig. ) (Fig. A)

et al.,

et

al.

et

al.,

et al.,

, , ,

,

,

,

/

+2 ,***
,**/

+- +2
,***

.
* *+-

* */ * +/ / ,***,***

2 +2
+. +/ * *.

+- +2
* *- * */

* *1 * *3 /+2
+**,**,

21 3*
,**-

0*

/, 2 /2 , 1*

,**3 . + ,*+* 1 . 2, 2- 1- 12 ,

/- 3 // 1 0

,*** 2 - 0

,**, ,**/ ,**+

+* 1*

. ,**+ 0

m

m



�

� �
� � � � � �
� � � � 	 �

�

� � 	
	 � �
� �

� � � �	 �
�

� � �
�

� 	
� � � � � � �


�� ����

����������� �� �
�� ! "#$%&'( )*+#,-.�/012345*'
6 �789:; <=�# ><?�# )@;ABCD&)@ EFGHI�JKL�M/

CN& OP -Q& RS�,-.; T #EUCN3 5
',-.��V�W X�9:; RS,-.�9:@
;YZCD& '( JKL�M[+\ ]'

^�_�`,F,-.�/a5*&V�Wb RS�,-.#012345*'cdefABCD&
X; g*h*�`,F�ib.bCN&@jk+* )@ #lm+*&
& g� ; )*+�no�#,-]'EFGp )*+�V�Wb Xq,-]'`,F; FRer
s; tu%vwFRVW�,-/x3yz{/|'3 }~�����@��/u�]��3 5']�]��
,�~��/x&�b� #��C�3 F �q�� ��� )�)@[+ )*+�`,
RV�Wb X#=S�EFGpsC�bq���/� F; B��%,�t}q��&EFGC�+[�
 ¡*&@;jk/P¢)@ V�Wb X; £¤ /x3FRVW� #¥¦]'@D/ FG§��b
JKL�p¨/OP©ª]�¢&@jk+*& ^ ]'T�«q¬D4�C ���®«qa¯FRVW
°±1 °�,-.�/a5*&ib.b X ² #,-Q&³�@jk+*& V�Wb X;xPu´
µ ¶² @; u´· !6· 9:%¸�¹ ]��3 5']�]� º»�¼½ »q� ]�

� � � �
� �

�
� �

�	 �



� �	

� ��

� �
��

� � �

� th

248

Fig. . A : BEI image of the olivine crystal with high Fo content in the glassy fragment of the April ,

tephra. This crystal is surrounded by the fracture surface consisting of the grain surface and the crystal

face contacting with the groundmass glass is observed only in the upper-left part of the grain (indicated by

arrow). The white circles show the representative analysis points and the numbers indicate the Fo

contents in each point. A : BEI image of the olivine crystal with low Fo content in the glassy fragment

of the April , tephra. This grain is surrounded by the glassy groundmass and show the euhedral

outline. B : The histogram of the compositions of the olivine crystals in the glassy fragment of the April

, tephra. The olivine compositions in the August tephra (Geshi b) and the lavas in

the Shinmyo stage ( centuries : Niihori ) are also shown. The compositional ranges of

the olivine phenocrysts in the Augst , bombs presented by Amma-Miyasaka ( ) and Saito

( ) are also shown with arrow-bars.
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