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W X & H Evolution history and temporal change of magma feeding system of

Gassan volcano, NE Japan

Gassan volcano is one of representative Quaternary stratovolcanoes in rear arc side
of the northeast Japan arc. The geologic and petrologic investigations were carried
out in this study.

The eruption products are divided into three units: Gassan lower lavas, Gassan upper
north lavas, and Gassan upper summit lavas in ascending order by geomorphologic and
geologic features. All products are mostly composed of lavas.

Based on newly obtained K-Ar ages coupled with geologic data, the ages of Gassan
lower lavas, Gassan upper north lavas, and Gassan upper summit lavas are estimated to
be ca. 0.75 to ca. 0.6 Ma, ca. 0.60 to ca. 0.55 Ma, and ca. 0.55 to ca. 0.45 Ma,
respectively. The estimated eruption rates are ca. 0.0004 km*/1000 years in Gassan
lower lavas and ca. 0.02 km’/1000 years in Gassan upper summit lavas.

Rocks are mostly mediumK andesite. The mafic inclusions, observed in all units, are
basalt to basaltic andesite. All rocks possess petrographic and mineralogic features
suggesting magma mixing/mingling, and whole rock compositions of host rocks and mafic

inclusions from a geologic unit show common trends in variation diagrams, which
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suggest two (mafic and felsic) end-members mixing. The mixing trends can be classified
to high~Cr type, observed in Gassan upper north lavas and Gassan upper summit lavas,
and low—Cr type, observed in Gassan lower lavas. The differences of these two trends
are d.i..stinct only in the basalt to andesite. The former is depicted in higher Cr, Ni,
Me0 and lower FeO, Ti0, parts in variation diagrams. Silica contents of the mafic end-
members of high— and Tow—Cr types are estimated to be ca. 48.5-49% and ca. 49. 5%,
respectively. On the other hand, the estimated felsic end-members have ca. 62% in Si0,
for all geologic units. The fractional crystallization of high-Cr type maficend-member
can explain the trace element compositions of the low-Cr type mafic end-member.

Along with the stratigraphy, the low—Cr type mafic magma was active in the early
part of the Gassan activity. Whereas, the high-Cr mafic magma was active in the later
activity. The felsic end-member magma would be long-lived over whole activity of
Gassan volcano. The high-Cr type mafic magma would differentiate to the low—Cr one at
depth before the magma mixed with the felsic magma. In contrast, the high-Cr type
mafic magma directly injected to the crustal felsic magma chamber and mixed with the

felsic end-member.
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