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Eruption History in the Post-caldera Stage of Akita-Komagatake Volcano,

Northeastern Japan Arc: Correlation between

Eruptives Constituting Volcanic Edifices and Air-fall Tephra Layers

Akihiko FUJINAWA�, Masayuki IWASAKI�, Kyoko HONDA�, Akemi NAGAO�,

Takeshi WACHI��and Shintaro HAYASHI���

Akita-Komagatake volcano is situated at about -* km west of volcanic front in the northeastern Japan arc.
Development history of the volcano is divided into - stages ; main strato cone, syn-caldera formation, and
post-caldera eruption stages, in descending order. In order to reveal the comprehensive eruption history in the

post-caldera stage of the volcano, correlation between eruptives constituting the volcanic edifices and dispersed

air-fall tephra are investigated, along with re-examining geology of the volcanic edifices formed in the concurring

stage. Petrological a$nities such as whole rock major-element chemistry and mineral assemblages including
modal abundances of phenocrystic phases are utilized in identifying the contemporaneous eruptives of various

modes of emplacement. To avoid the e#ect of phenocryst-matrix separation, coarse-grained tephra samples were
selected to the whole rock chemical analysis.

The revealed outline of eruption history is as follows : Tholeiitic magmatism has been dominant through the

stage, with episodic calc-alkalic magmatism at the final activitiy in the northern region (ca. .,***�-,+** y.B.P.).
Relatively large eruptions occurred at the beginning of the stage (ca. +-,*** to +*,*** y.B.P.), resulting in caldera
and probably large horse-shoe shaped crater as well, rather than forming volcanic edifices. Formation of the

northern volcanic edifice began ca. +*,*** y.B.P. Five pyroclastic cones were built up successively, and subordi-

nate lava flows or pyroclastic flows accompanied with them. Composition of magma was abruptly changed from

andesitic to basaltic around 2,*** y.B.P., and the basaltic volcanism lasted to 1,*** y.B.P. After ca. -,*** years
of dormancy, phreatic explosions occurred successively, probably giving rise to horse-shoe shaped crater at the

center of the northern area. Calc-alkali andesitic magma e#used to build up a small pyroclastic cone immediately
after the major explosion event. After ceasing the magmatism in the northern area, volcanism in the southern

area was initiated by phreato-magmatic explosion in the floor of the south caldera about ,,/** y.B.P., followed by
vulcanian eruptions, lasting until ca. +,0** y.B.P. About +,/** y.B.P., eruption center was localized to two major
vents at northern part of the caldera. Repeated eruptions from the vents have built up Medake and Kodake cones

and their associated lava flows. The latest eruption occurred at the summit of Medake in +31* AD.
Key words : Akita-Komagatake vocano, eruption history, tephra, basaltic volcanism, island-arc tholeiite
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Fig. +. Index map and topographic outline of Akita-Komgatake volcano. Triangles show localities of Quaternary

volcanoes in the Tohoku region of Japan. Point marked with star (�) indicates the site of drilling (see text).

������	( )*+,-./01234�5 : �	67849:;<=>?-@
AB 335



���������	
����� ��� �����
������ � �!�"#�$%&'(��	)*+�
����(,- +31+./%0�123�
���
��

-� �������	
���������
4� �+31+)  � 5����,-6(/"78 /�9
:;<=�� >?@AB (+321)  � +*(��:;<=
� +.(�9:;<=�C�D��
�EF� � %���(GH� !)#�$I�!A(
!9�JKL� MN��(I�78OP� QRCD��
ST(RC	� >?@AB (+321)�UV�WX�Y �
Z����[D\ *( ,Y�]�� +� %^_(`LX
ab�c(def �ghfZi� 2** m(jk +,./* m

lm8n��o����  � �p%����6( �qr
skt� �!�� Xu� vw (sintering)D�xyz{
|}8~��o�5����6(%&' �def%&
'� ����� ,� def%^���o��!�(��
 � %^�8����� de��8i���yD�� �
(�!� � !9#�$�����C�L� �def
Z@ghf�!��� 0�� ����� � ������
��
�(

�
L

�
X�

�����C�o��!�8�CD� �"�6
���D�� 4� (+31+)(���	� ����! o�
\� ���������D���1D� 5����/"
7������ .C ������ +@� ,�!�� �f�
+@� ,�!�� D�� �y�  ��¡¢� �Du £¤
D�/"78¥¦�C�� �§ -�� !)� #�$¨(/
"7�(©ª[« �§ .� 8¬o�� 0�� Z���(

§ ,� ®q¯°f%�(%���C�§�
Fig. ,. Geomorphological map of Akita-Komagatake volcano.

?±
²@��¤³@�q´µ@¶·
¸@¹ º@�»¼�336



��������	
������
-�+ ����
����	
 (KA) �	�� : �����������
 !"��# �$�%&'()*+���,�-.�
�� /0�123142�56� +,./* m78 +,*/* m

�79��:;! ����;!� �<=�>��� ?)#
@ABCD�EE4� ,** m� +,-0- mF�56G��
78# E2�56 +,./*m�79��H��IJ# 1K

L;�.MNOP�QRSTUVWXMNYZ8[��
\]^_` (+321) IJ# a�$b�c�# d .efg
�hijIJkl�1$d .efg�mn��oZ#��
��-.��STefpJq=Yrs[����� hi
jIJ# ����tu"vw��xu78yz{)� �
|IJ# }^QR�UVWXN~�{)UVWXM"#
Q�R�U���# �v�78��X������M"
N�M���hwp���J +*mm��78 ,* cm� 

� -� �����e�# k������>p��w�� + : d�����v�# , : �����e����{)d
��e�v�# - : �����e�# .Me��.��>p# . : �e�u �p# ¡�¢�	£Jh¤¥¦
§� .¨©� ª«J����¬��Je®# ¯«J����°�±²s[�³´�µ¶�·��

Fig. -. Geologic map showing the eruptives at the post-caldera stage of the Akita-Komagatake volcano. + :
Tertiary sediments and volcanics, , : Quaternary volcanics erupted prior to the formation of the

Akita-Komagatake volcano, - : Eruptives in the main strato cone stage, . : epiclastic sediments. Other

abbreviations refer to those in the text and also appeared in Fig. .. Solid curves show the caldera or crater

walls, whereas the broken curve indicates the inferred location of the step on the caldera floor.
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Table +. Eruptive characteristics of the air-fall tephra.
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Table ,. Petrographic features and modal compositions of the eruptives constituting volcanic edifices.

opx : )���� cpx : +)��� ol : ������ bg� : ��� H-P: EFGHabLKMN� H-O: EFGHI
JKLKMN� I-G: Y�Z� I-S : [YZ� SE: bFMq� P-T: aHx®LKMN
opx : orthopyroxene, cpx : clinopyroxene, ol : olivine, bg. : bearing, H-P : hyalopilitic, H-O: hyaloophitic, I-G:

intergranular, I-S : intersertal, SE : seriate, P-T : pilotaxitic
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Fig. /. Modal compositions of the Katakurazawa

lava flow, Hokubu second pyroclastic cone and

AK-0 tephra. opx : orthopyroxene, cpx :

clinopyroxene, ol : olivine, opq : opaque minerals.

� 0� ®¯��1�y&�°v_���cd���
Fig. 0. Chemical compositions of the phenocrystic

pyroxenes in the selected samples of the

eruptives composing volcanic edifices.

±²³´���
 `(µ¶*·¸¢.�¹�°�º : ��y&�°v_�»X45*ª�¼� 343



� 1� ������	
�����������
������� ���� /
���

Fig. 1. Modal compositions of the Kodake first lava

flow and the Kodake-Ohyakisuna pyroclastics.

Abbreviations refer to those in Fig. /.

� 2� �� !"#$%&�'����
a()d( &�*+�,!-! KK, HO., HI+,

KDP&�'���.*/01 2� 034(�
Fig. 2. Chemical compositions of the phenocrystic

pyroxenes in the selected samples of the tephras.

Enveloped areas in the a) to d) indicate the

concurring phenocrystic compositions in the KK,

HO., HI+, and KDP, respectively (see Fig. 0).

5 -� #$%�������
Table -. Modal compositions of the tephra.

K+P� AK-+-&�6789:;< H,P� AK-

2&�789:=>�;/01� s-sc : 6789
:< sc : 789:< pu : >�< s-ash : 6�?@
2AB=C< +331/DE(� FGH�IJ�KL
34�
K+P and H,P indicate the sandy scoria layer of

the AK-+- and mixed pumice/scoria layers of the

AK-2, respectively. s-sc : sandy scoria, sc : scoria,

pu : pumice, s-ash : scoriaceous ash (referred from

Wachi et al., +331). Detailed analytical method

is shown in the text.
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Fig. 3. Whole rock FeO*/MgO vs. SiO, for the

eruptives at the post-caldera stage of the

Akita-Komagatake volcano. Abbreviations

refer to those in Fig. .. Italic characters imply

the eruptives of the northern volcanic edifice.

> .� XRF�,§<�
Table .. Accuracy and precision of the XRF analysis.

³ZX�� ·¸ 0+331� MS2� JK 0,**,� MS2�
Data are from Togari (+331, MS) and Saito

(,**,, MS).
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Fig. +*. Whole rock silica variation diagrams for

the eruptives at the post-caldera stage. Symbols

are same as those in Fig. 3.
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Table /. Relationship between flow sequence and whole-rock compositional variation among the Onamedake

lava flow at the rim of the Katakuradake crater. Arrows show the ascending order of stratigraphy.

� 0� AK-3� AK-0f���/�HI�*+,-\AB:$;QRS�g9��±��� QRS��'
�$% .��� �²��z�P�

Table 0. Whole sample major element chemical compositions of the scoria, pumice and mixtures in the AK-3
and AK-0. As for the mixtures, four fractions sifted in size were separately analyzed.
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Fig. ++. Whole sample FeO*/MgO vs. SiO, for the tephra erupted at the post-caldera stage. Enveloped areas

indicate the compositional variation ranges for the representative eruptives composing volcanic edifices.

Dashed lines indicate the mixing lines between the coexisting scoria, pumice and mixtures within a single

tephra layers AK-3 and AK-0, respectively.
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eruptives and bulk chemically resembled tephra
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pyroclastic cone, Katakuradake-kita lava flow

and the tephra AK-2. Abbreviations refer to

those in Fig. /.
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