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Introduction: Mt. Oikeyama (1905 m above the
sea level) on Shirabiso Highland lies in the southern
part of the Akaishi Mountains, Nagano Prefecture in
Central Japan. In the eastern side of this mountain,
there is a semicircular topographic feature. The re-
gional geology of this area consists of sandstone and
mudstone interbedded with chert belonging to Chi-
chibu Paleozoic terrain [1] (Fig. 1). The origin of this
structure has been disputed for the last few decades. It
has been known that Mt. Oikeyama formed by en-
dogenetic processes such as tectonism, suggesting that
this area was modified by main tectonic faults or
movements. More recently, Sakamoto et al. [2,3]
found planar and straight microdeformations in quartz
grains from Mt. Oikeyama under petrographic obser-
vation including Planar Fractures (PFs) and Planar
Deformation Features (PDFs). This fact suggests the
formation mechanism by an impact event, while un-
ambiguous evidence for such origin has not been ob-
tained.

The purpose of this study is to provide further
evidences on the impact origin of Mt. Oikeyama, using
micro-Raman properties of silicate glass.

Figure 1. Geographic
coordinates and
structural geology of
Mt. Oikeyama and its
: ol — environment.

Experimental Procedure: Samples were collected
from the inner rim of this structure (Fig. 2). Raman
spectra were obtained by Laser Raman Spectropho-
tometer NRS-2100 (JASCO Corp.) with Ar laser
(514.5 nm) excitation system and a cooled CCD detec-
tor at 202K. Spectral measurements were carried out
between 120 and 3500 cm-1, with 120 sec exposure

time, and 400mW beam power.

-} o5 Figure 2. Sampling site
i of the glassy samples
i=" from Mt. Oikeyama.

y&.’(\ '. Jree Ces Il—l: o

Results:

EDS-data. The selected area (averaged from
five analyzing points) contains SiO, (70.95 wt%),
AlLO; (17.08 wt%), K,0 (5.94 wt%), and Na,O (5.94
wt%) (Table 1). Analyzing points #3, #4, and #7 be-
long to Na-rich plagioclase and points at #1, and #5
are related to K-feldspar glass (diaplectic?) (Fig. 3).

In general, diaplectic glass is formed at shock
pressures in excess of about 35 GPa without melting
by solid-state transformation and has been described as
a phase intermediate between crystalline and normal
glassy phases [4]. It is found at numerous impact cra-
ters and shows the original crystal defects, planar fea-
tures, and absence of flow structures and vesicles.

Table 1. Seven analyzing points of the selected area
and their EDS data.

Elements #1 #3 #4 #5 #7
(Wt%0)

Na,O 1.9 10.1 9.5 1.2 9.8
ALO; 17.6 18.0 18.0 17.5 18.0
SiO, 68.4 70.6 70.4 689 70.6
K,O 11.9 1.2 2.2 12.2 1.5
CaO* - - - - -
Total | 99.8 | 100.8 | 100.1 | 99.8 | 99.9

No.#-analyzing points; *under detection limit

Yo%

Figure 3. Backscattered electron image of silicate glass
showing the EDS analyzing points (note: #2 and #6 points
are in a hole.
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Optical Microscope Observations. Both plane-and
cross-polarized images show an isotropic nature of the
glassy parts of thin sections. It appears as dark, and
black parts of the samples corresponding to diaplectic
glass (Fig. 4.).
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Figure 4. Optical Microscope image (cross-polarized) of
glass from Mt. Oikeyama showing atypical isotropic charac-
ter.

Raman spectroscopy. Raman spectra of the five
analyzing points show typical vibrational modes of K-
feldspar (green). Broad peaks at 1326 and 1602 cm-1
correspond to K-feldspar glass (Fig.5).

—— Oikeyama 8A-3M 1 K-feldspar glass
—— Oikeyama 8A-3M 3 plagioclase Raman Spectra of Oikeyama
—— Oikeyama 8A-3M 4 K-feldspar glass
— - Oikeyama 8C-1M 1 K-feldspar glass
Oikeyama 8C-1M 2 K-feldspar
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Figure 5. Raman spectra of K-feldspar and glass from Oike-
yama structure.

Raman measurements are concerned with shifts in
the frequencies of vibrations due to changes in inter-
nuclear spacings coupled with the anharmonic nature
of interatomic and inter-and intramolecular interac-
tions. If a phase transition occurs, the Raman selection
rules, which ultimately depend on crystal and molecu-
lar symmetries, will also change and new spectral fea-
tures, characteristics for the new lattice, will appear.

Thus this method is not only of great help in elucidat-
ing crystal structures, but can also be used as a method
of qualitative analysis (finger print), e.g., in determin-
ing the phases of small thin section areas without de-
stroying them [5].

Discussion and Conclusion: McMillan [6], from
his structural studies of silicate glasses and melts, sug-
gested that the bands in the 1200-800 cm™ region can
be assigned to silicon-oxygen stretching vibrations of
tetrahedral silicate units. The weak high-frequency
bands of silica glass have been assigned to antisym-
metric stretching vibrations of silicate tetrahedra
within a fully polymerized tetrahedral silicate network.
The strong bands in a glass at 1100-1050 cm™, 1000-
950 cm™., 900 cm™!, and 850 cm™! have been attributed
to symmetric stretching vibrations with, respectively,
one (=Si0), two (=Si0,), three (-SiO;3), and four
(SiO4) non-bridging oxygen atoms. The bands in the
700-400 cm™ region might be associated with the
presence of inter-tetrahedral Si-O-Si linkages. White
and Minser [7], in their Raman studies of natural
glasses (e.g., desert glass, tektites and obsidians of
various composition, and some lunar glasses), noted
that the wavenumber of the 400-600 cm™ band varies
with the degree of polymerization of the network and
with Si-O-Si (and Si-O-Al) bridging bond angles.
These authors noted that the principal low frequency
Raman band in the glass shows an anomalous increase
in frequency with increasing temperature. This obser-
vation indicates that the average SiOSi angle decreases
with increasing temperature due to anharmonic vibra-
tional effects. We noted that our Raman spectral fea-
tures are in a good agreement with previous Raman
studies of the silicate glasses.

Consequently, the presence or occurrence of K-
feldspar diaplectic glass would confirm the impact
origin of Mt. Oikeyama structure.
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