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Internal Structure of Obsidian Lavas in Shirataki Geopark, Hokkaido
Keiji Wapa™ and Kyohei Sano™*

The Shirataki obsidian-rhyolite field (Shirataki Geopark, Hokkaido) contains many outcrops of densely compact
obsidian layers of excellent quality. The Shirataki obsidian lavas (SiO2=76.7-77.4 wt.%) were erupted at ca. 2.2 Ma
and formed a monogenetic volcano comprising 10 obsidian-rhyolite lava units. The thickness of the units ranges from 50
to >150m, and each unit comprises a surface clastic zone, an upper dense obsidian zone, an upper banded obsidian
zone, a central thick rhyolite zone, a lower banded obsidian zone, a lower dense obsidian zone, and a lower clastic zone.
The dense obsidian is > 98% glass with microlites of mainly magnetite and plagioclase, and rare plagioclase
phenocrysts. Obsidian and rhyolite within single lava flows have similar bulk-rock compositions and number density of
microlites, although the rhyolite contains glass with perlitic cracks and a large amount of crystalline material (spherulites
and lithophysae), while the dense obsidian contains 0.4-0.8 wt.% H20. These geological and petrological features
indicate that the formation of obsidian and rhyolite layers in the lava units was controlled mainly by the timing of the
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vesiculation and degassing of magmas, in addition to the cooling effect.

Key words: obsidian, rhyolite lava, internal structure, outcrop, Shirataki Geopark
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Fig. 1. The distribution map of Shirataki obsidian-rhyolite lava units, northern Hokkaido (after Wada and Sano, 2011).
Locations of 5 obsidian outcrops are also indicated in this map. The type for obsidian glass composition of each lava unit
is shown (see in Fig. 2b). AK: Akaishiyama series, TI: Tokachi-Ishizawa series.
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(a) SiO; vs. FeO* diagram of bulk-rock compositions for the Shirataki obsidian. (b) CaO vs. FeO* diagram of glass

compositions for the Shirataki obsidian. The content of major elements in obsidian glass was determined by Electron Probe
Microanalyser, using the JEOL 8600 system of Hokkaido University of Education at Asahikawa.
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Fig. 3.

Photomicrographs showing the textures in the obsidian and rhyolite from Tokachi-Ishizawa lava unit, taken under

open-polarized light. (a) Obsidian. The scale bar is 50 um. (b) Rhyolite. The scale bar is 100 um.

—

Fig. 4. Photo of the Hachigosawa outcrop. Dotted lines show the apparent boundary
of zones for the internal structure in the lava.
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Table 1.
zone and obsidian in the lower dence obsidian zone

Bulk-rock compositions of rhyolite in the rhyolite

within Akaishiyama upper lava (Kyukasawa outcrop).
Each percentage by total weight of a measured value of
a major element is converted into 100 wt.%. These com-
positions were determined using the Spectris MagiX
PRO system at the Department of Natural History Sci-
ences, Graduate School of Science, Hokkaido University.

Kyukasawa outcrop

(Akaishiyama upper

lava)
obsidian | rhyolite
(obsidian (rhyolite
wt.% zone) zone)
SiO, 76.79 76.89
TiO, 0.03 0.03
ALO, 12.86 13.00
FeO* 1.04 1.02
MnO 0.05 0.04
MgO 0.04 0.03
CaO 0.55 0.51
Na.,O 4.00 371
K0 4.60 475
P,O; 0.02 0.02
total 100.00 100.00
ppm

Sc 3 2
\4 5 3
Cr 3 2
Co 2 1
Ni 1 1
Cu 2 3
Rb 159 171
Zn 35 38
Sr 31 29
Y 29 26
Zr 73 72
Nb 7 7
Ba 966 960
Pb 18 20
Th 11 13
Ga 15 17
La 21 21
Ce 43 45
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Fig. 5. (a) Photo of the Tokachi-Ishizawa outcrop. Dotted line shows boundary between Tokachi-Ishizawa obsidian lava
(upper) and autobrecciated rhyolite lava (lower). The lower half of section for Tokachi-ishizawa obsidian lava is >50m
in thickness. (b) Close-up photo of the dense obsidian zone. The thickness of the dense obsidian zone is 7 m.

Fig. 6. Photo of the IK outcrop. The lower half of section for Horoka-Yubetsu lava is seen.
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