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Abstract

On September 25-26, 2013, core drilling was conducted at the Sannomado Glacier, Mt.
Tsurugi, in the northern Japanese Alps. The ice core obtained is 20 m in length. The ice core con-
sists of a firn layer from the core top to the dirty layer laid down in 2012 (520-532 cm in depth),
alternating layers of glacier ice and firn from the dirty layer laid down in 2012 to the dirty layer
laid down in 2011 (660-670 cm in depth), and glacier ice from a depth of 660 cm to the core
bottom. The glacier ice consists of bubble ice, clear ice, and interbedded dirty layer. Eight distinct
dirty layers, estimated to be annual layer boundaries, are found in the core. The Sannomado Gla-
cier is in an environment with extremely thick snow cover in winter and significant snow melt
in summer. Analysis of grain size of ice core shows no growth of grain size with icing. Therefore,
it is assumed that the glacier ice was formed by dentification of water-saturated firn within two
years after snow deposition. Elongated bubbles are more pronounced below 1,278 c¢cm in depth,
and the dip of the elongated bubbles is roughly in line with the dip of the glacier flow. These are
taken to be evidence that internal deformation is currently occurring in this glacier.
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Fig. 1 Study area. A: Distribution of glaciers in northern Japanese Alps. B: Horizontal flow of Sannomado Glacier. Red
star indicates drill site. Figure is based on Fig. 5 in Fukui and Iida (2012). Contour intervals are 10 m. Contour
map was created using 5 m-mesh digital elevation model of Geographical Survey Institute.
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Panoramic view of Sannomado Glacier and San-
nomado Glacier at the end of May. A: Photograph
taken on October 14, 2013. Red star indicates
drill site (elevation 1920 m). B: Photograph taken
on May 31, 2012. Drill site is center right in the
photograph. Surface of glacier is covered with a
thick layer of avalanche debris.
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Fig. 3 Sannomado Glacier ice core drilled on September
25-26, 2013. A: Photograph of ice core near the
dirty layer at 520-532 cm in depth. B: Photo-
graph of ice core near dirty layer at 1510-1525
cm in depth.
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Fig. 4 Results of in-situ analysis of ice core of Sannomado Glacier. A: Stratigraphy. B: Density. C: Grain size. D: Ratio

of long diameter to short diameter of air bubbles. E: Dip of long axis of air bubbles.
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Fig. 5 Photographs of vertical thin sections of Sannomado Glacier ice core. A: Photographs showing air bubbles. Dotted

arrows in photographs indicate dip of glacier flow. Scale of photographs is shown below the figure. B: Polarized

light photographs. Each individual crystal appears in a different color. Scale of photographs is shown at the
bottom of the figure.
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