
� �
� � �

� � �

	
 ����� �� �� ��������
������� !� "#$%�&'

		()*� 
 �+��,- ��

. / 012 . / 01!

			 	34 5 6 7 8 9 : ;

�

��

��� �

�� ��

����� ��	
����

�

�

�

�
� �

,

,

AMADA AKAGAWA

( )

Oakan volcano is one of the post-caldera volcanoes of Akan caldera, and its eruptive history has not yet been

clarified well. In order to reveal the structure of volcanic edifice and eruptive history with possible age data, we

carry out not only geological survey but also tephrochronological study around the volcano. We identify

tephra units, nine of which are wide-spread tephras from other volcanoes in Hokkaido and Baitoushan volcano.

Only one tehpra unit (Oafa) from Oakan volcano has been recognized, but the other nine tephras can be used as

good time markers for understanding the activity of the Oakan volcano.

The volcanic activity can be divided into two main stages : the early stage (E stage) and late one (L stage).

Although most of the edifice of the E stage is covered by eruptive materials of the L stage, several lava flows are

distributed on the southern flank. After the formation of the edifice, sector collapse of its southern part occurred

and formed a debris avalanche deposit on the flank. The edifice and the debris avalanche deposit of the E stage

is covered by Meakan tephra (NaPS : ca. . ka), which indicates that the activity of the E stage had terminated

before . ka. After a certain period of dormancy, the activity of the L stage started, which can be divided into

two sub-stages : L- and L- . During the L- stage, lava e used from four crater areas, and the Futatsudake cone

was formed at one of these areas. Based on petrological features of these lavas, the L- stage could be divided

into L- - and L- - groups. Oafa tephra layer recognized at the flank was derived from the cone (L- - ) judging

from its isopach and isopleth maps, and also from its petrological features. The tephra layer is sandwitched

between Ma-f (ca. . ka) and Ta-c (ca. . ka) tephras. Considering thickness of soils between Oafa and these

two layers, we estimate that eruption age of Oafa is about ka. Although Oafa can be correlated with the activity

of L- - group, it seems that the activity of L-stage began around ka, because there existed no obvious time

interval between L- - and L- - groups. Thus, the dormancy period between the early and late stages can be

estimated to be about years. In the L- stage, eruption centers moved northeast to construct the summit

(Oakandake) pyroclastic cone, in which four craters were formed. At the same time, lava flows repeatedly

e used from the cone to widely cover the north to southeast flank. Based on the location of eruption centers and

the time sequence of these lava flows, the activity of L- stage can be divided into four groups : L- - to L- - .

The youngest crater at the summit cone of L- stage was formed before ka, because it is covered by Ma-b tephra

(ca. . ka). This suggests that the latest magmatic activity of L- stage occurred before ka. Although no

eruptive activity was recorded, weak fumaloe activity at the north crater on the mid flank was reported. Our

study reveals frequent eruptions of Oakan volcano during Holocene, and suggests that the volcano must be

considered as an active volcano.
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Fig. . (a) Map showing the locality of three calderas in eastern Hokkaido : Akan (Akn), Kutcharo (Ktc) and

Mashu (Msh). The extent of figure (b) is shown by the arrow and square. (b) Generalized topographic

map of central area of Akan caldera. Triangles represent post Akan caldera volcanoes in this area. Contour

lines are m intervals. Lakes are also shown by shaded pattern.
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m

(Fig. )

km

Fig. . Geomorphological map of Oakan volcano. Surface structure, characteristic volcanic topography, and

localities of craters are shown. Contour lines indicated by thin lines are m intervals.
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Fig. . Geological map of Oakan volcano and surrounding area. E- : E- lavas ; E- : E- lavas ; TDA: Takiguch

debris avalanche deposit ; L- - : L- - lavas ; L- - : L- - lavas and pyroclastics ; L- - : L- - lavas and

pyroclastics ; L- - : L- - lavas and pyroclastics ; L- - : L- - lavas and pyroclastics ; L- - : L- - lavas and

pyroclastics.
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Table . Modal compositions of phenocrystic minerals for representative samples of each stage.

Abbreviations. Pl : plagioclase ; Opx : orthopyroxene ; Cpx : clinopyroxene ; Ol : olivine ; Qz : quartz ;

Hb : hornblende ; Opq : opaque mineral
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Table . Whole-rock major elements composition of representative samples.

Note. FeO* : total iron as FeO. TDA represents debris blocks in Takiguchi debris avalanche.

The rocks of TDA are derived from both E- and E- stages.
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Fig. . Harker diagrams of whole-rock major elements compositions of lava samples from Oakan volcano.

Localities of sampling points for analyzed samples are shown in Fig. .
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Oafa L- -

(Fig. )

E-

( ) NaPS (ca. ka)

,

(Fig. , Table )

L-

Oafa

L- - , L- -

L- -

L- -

L- ,

L-

Ta-c (ca. . ka)

Ma-f (ca. . ka)

L-

L- -

Ta-c L-

Fig. . TiO versus K O diagram for volcanic glass of
Ma-b

the tephra layers in Fig. . Compositional ranges

of well-known tephras are also shown. Most layers

except for Oafa can be correlated with the tephra

from distal and Me-akan volcanoes. Data sources Ma-b ,
of each tephra layers from other volcanoes are as

follows ; Ta-a and Ko-c after Furukawa
( )

( ) and Yoshimoto and Ui ( ), Ma-b after

Wada ( ) and Kishimoto ( ),

Ta-c and Ma-f after and Kishimoto ( ),

B-Tm after Machida and Arai ( ) and Wada ,
( ), Me-b after Wada (unpublished data),

E-
and KpIV after Hasegawa and Nakagawa ( ).

E-
Compositional fields of Nakamachineshiri somma

stage tephra from Meakan volcano is drawn based

on glass compositions of proximal samples of NaPS.

Tephra names and their source volcanoes are shown

in Fig. .

Table . Result of correlation of tephra layers and their ages.

et al.

et al. et al.

et al.

et

al.
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boundary of China and North Korea. Data sources
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L- -

Oafa

L

L

,

,

Oafa . km DRE

(Dense Rock Equivalent)

m

;

,

L

; ;

; ;

Fig. . Results of correlation of tephra layers. Tephra

names and their ages are also shown. Seven tephra

layers were derived from the volcanoes in Hok-

kaido, which are also shown in the figure. B-Tm . km
tephra was from Baitoushan volcano located at the

of eruption ages of each layer are listed in Table .
SiO -K O

, m, . km

SiO -MgO
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L- E Mg

,

Oafa L-

-

, ,

-

,

+ +

+

+

,

, /**

+ ***

0 /

2**

+30/

+33.

2 ***

+33. +33.

+322 +331 +310

3

+ /

-

+ +** . 1 2 ***

2 *** + + +

+ ,

/ ***

+

2 .



�

� �
� � �

�

���� 	
��

������������������ �!�� "#$%&' ()�*#+ ,-.�/0"1
23+-4�56#7�8�'9 :;<9 ='��>?+@ABCD	E�F GHI

������>?+ J">?"�K">?"� DLMN#%O&P956�QR�$STUVW!�+

� � � �

cano. Time markers by tephra are shown. Tephra

box shows lava flows and debris avalanche deposit.
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Fig. . Isopach map (a) and isopleth map (b) of the Oafa tephra. Numbers are thickness (cm) of tephra layer

(a) and maximum grain size (cm) of juvenile materials (b).

Fig. . FeO*/MgO-K O diagrams for the rocks of the

Fig. . Summary of eruptive history of Oakan vol-L stage (L- - ,L- - and L- ) and Oafa. Com-

positional variation of Oafa tephra is the same as

names are the same as those in Fig. . Squarethat of L- - rocks.

Hexagonal shows tephra layer.
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