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Volcanic and igneous activities, and these long-term
forecasting

Convener:*Teruki Oikawa(Institute of Geology and Geoinformation, Geological Survey of Japan, National
Institute of Advanced Industrial Science and Technology), Daisuke MIURA(Geosphere Sciences, Civil
Engineering Research Laboratory, Central Research Institute of Electric Power Industry), Takeshi
Hasegawa(Department of Earth Sciences, College of Science, Ibaraki University), Nobuo Geshi(Geological
Survey of Japan, The National Institute of Advanced Industrial Science and Technology), Yoshihiro
Ishizuka(Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology),
Chair:Maya Yasui(College of Humanities and Sciences, Nihon University), Mitsuhiro Yoshimoto(Faculty of
Science, Hokkaido University)
Thu. May 1, 2014 9:00 AM - 10:45 AM  411 (4F)
This session focuses on generation and accumulation processes of magmas, magma-crust interaction and
degassing, and modes of eruption, long-term forecast of eruption, dispersal and emplacement of the
volcanic products. The discussion spans petrological, geochemical, geophysical, and geological processes
related with volcanic activity and products in the past, the present and the future.
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Morphology of microlite -projections of plagioclase
microlite-

3-min talk in an oral session
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At Tokachi-Ishizawa (TI) rhyolite lava, Shirataki, Hokkaido, northern part of Japan, the interior
structure transition can be observed, from the outer obsidian layer to the inner rhyolite layer. Thus TI
lava is an appropriate target field for correlating textural characteristics with lava interior structure. In
order to obtain insights into the magma ascent and outgassing process of viscous magma, we have
analyzed oxide microlites of TI rhyolite lava, suggesting that dominant outgassing process is ductile
permeable development (Sano et al.,2013 JpGU meeting). However, we have not examined the morphology
of microlite. Morphology of crystal is considered to reflect the effective undercooling of the melt and
provide the constraint for ascent process and water exsolution processes. In this study, we focused on
the morphology of microlites, especially projections of plagioclase microlites. The projections mean
localized growth of crystal from plagioclase surface. In Shirataki, aphyric rhyolite lavas erupted ca.
2.2Ma and composed of 10 flow units. The TI lava is about 50 m in height and stratigraphic sequences
from the bottom are a obsidian layer region, a boundary bounded region of obsidian and rhyolite, and
rhyolite layer region. The obsidian layer region consists of a single vesicle-free obsidian about 7 m high.
The rhyolite layer region consists of rhyolite layers with variable vesicularity, crystallinity and
characteristic scales in layer thickness. The boundary banded region, which is located between the
obsidian and rhyolite regions, consists of thin obsidian (Nv) of plagioclase microlites for obsidian and
rhyolite layer regions. The measurement results show that plagioclase microlites in obsidian and rhyolite
layer regions indicate the similar number density. Nv for obsidian layer region is 1.8×1011 − 3.5×1011 [/m
3] and 8.2×1010−3.0×1011 [/m3] for rhyolite layer region, respectively. However, the length of projection
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is remarkably different between two regions. The mean values are 2.3 μ m in obsidian layer region, and
8.7 μ m in rhyolite layer region. The transition of mean length can be observed in boundary layer region.
Since the difference of projection length reflects the growth rate (G [m/s]) and growth time (t [s])
according to the theory of crystal growth (Keith and Padden, 1963; Lofgren, 1971; Rao, 2002), we can
estimate the degree of effective undercooling at the formation time of projections. Under the
assumption that G is constant for the time, the length of projection can be given by Gdt. Assuming the
constant growth rate and growth time, the difference in projection lengths indicate that in growth rate,
namely, the undercooling. Using experimental values for growth rate and undercooling, it is found that
the rhyolite layer region experiences higher undercooling than obsidian layer region by 30−70 K. The
projection can be formed after the nucleation of plagioclase microlite, which indicate the similar number
density in obsidian and rhyolite layer region. Thus projections reflect the different undercooling after
the nucleation of microlites. Based on the quantitative analysis of crystal morphology of microlites, we
can obtain the insights into the magma ascent process that


