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Abstract

A snowpatch hollow is a landform that may reflect the timing of snow disappearance associ-
ated with Holocene climate fluctuations. Thus, the development of a snowpatch hollow provides
information on geomorphic processes and landscape evolution on alpine slopes in the Holocene.
In this study, first, we investigate micro-landforms and slope forming materials of snowpatch
hollows located at the valley head of Okunishikochi-sawa, where the slopes were glaciated dur-
ing MIS 4, around Daishojidaira (2699 m a.s.l.; 35°28.64'N, 138°09.40'E), near Mount Akaishi-
dake, in the Southern Japanese Alps. Second, we monitor ground temperature at 1 cm depth and
20 cm depth in the snowpatch bare ground, and measure slow mass movements with a paint line
drawn on the bare ground. The snowpatch hollows are divided into three landscape units based
on slope profile, vegetation, and soil stratigraphy. Surface I unit is comparable to the margin of
the snowpatch hollow. Pinus pumila communities occupy large parts of these slopes. The humic
loam layer is generally thick, and directly covers the solifluction deposit, which is the surface
material of the snowpatch hollow. The humic loam layer intercalates Kikai Akahoya tephra (K-
Ah; 7300 cal BP) in the lower part. Surface II unit is located within surface I. The humic loam
layer is less than 20 cm thick, and contains many clasts transported from nearby snowpatch bare
ground. This layer does not intercalate K-Ah. Snowpatch plant communities are established on
surface II. Surface IIT unit is comparable to the present-day snowpatch bare ground. Periglacial
processes such as frost creep, needle ice creep, and gelifluction act on the slope surface.

The presence of K-Ah below surface I indicates that the nivational process became less
active by the early Holocene. These geomorphic changes would have been promoted by atmo-
spheric warming after the Late Glacial age. Subsequently, surface II was formed mainly by soli-
fluction and slope-wash erosion. A layer composed of granules and fine pebbles, which were
transported from snow-free ground by niveo-fluvial processes, overlay most of surface II. Deposi-
tion of this layer started around 5600 cal BP, and continued until at least 1200 cal BP. Therefore,
surface II is estimated to have formed from 5600 cal BP to 1200 cal BP. Frost creep, needle ice
creep, and gelifluction have been partially active on the snowpatch bare ground of surface III,
although the slope processes weakened in the Holocene.
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southern Japanese Alps. Contour interval is 200 m.
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Fig. 3 Longitudinal surface profiles of snowpatch hollow. Two profiles are separated to avoid overlapping. Arrows indi-
cate the margin of surface I. Closed triangles indicate the margin of surface II. Open triangles indicate the margin
of surface III. Numbers show soil pits along the profiles. Locations of measured lines are shown in Fig. 2.
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Fig. 4 Columnar sections of surface materials of snowpatch hollows. Locations of soil pits are shown in Fig. 2.
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Table 1 Petrographic properties of tephras obtained from the surface materials of the snowpatch hollows.

Tephra Pit No. Glass type" Phenocryst Ref. index? Remarks
Kikai-Akahoya 1 bw rare 1.506-1.511 (n)
(K-Ah) 2 bw rare 1.506-1.511 (n)
3 bw rare 1.506-1.513 (n)
4 bw rare 1.506-1.511 (n)
5 bw rare 1.506-1.511 (n)
6 bw rare 1.507-1.512 (n)
7 bw rare 1.506-1.513 (n)
Kikai-Akahoya bw, pm - 1.505-1.513 (n) Machida and Arai (1978)

1) Types of volcanic glass are: pm, pumiceous; bw, bubble-wall. 2) Refractive indices of volcanic glass shards
were measured by A. Sasaki using RIMS 86 (Kyoto Fission-Track Co. Ltd.) in the Institute of Geography,

Tohoku University.
% 2 1B ORGSR AE AT E A AR
Table 2 Radiocarbon dates of soil samples.
Pit No. Lab. Code Material Method oBC Conventional age*  Calibrated age** (20, cal BP)
(%0, AMS) (10, yrs BP) with probability distributions (%)
7 JAAA-110433 Humic loam AMS  —23.88+0.32 1303 =22 1289-1226 (68.2)
1212-1179 (31.8)
8 TAAA-102424 Humic loam AMS —27.34%£0.42 4830 £ 30 5642-5631 (1.9
5612-5576 (48.5)
5540-5476 (49.7)

*The half-life of *C (Libby half-life) for calculating a conventional radiocarbon age is 5568 yrs. Reference year of
calculate is AD 1950.

**Calibrated ages are calculated on the basis of the calibration curve of INTCALO9 (Reimer et al., 2009) using CALIB
6.1.0. (Copyright 1986-2011 M Stuiver and PJ Reimer; Stuiver, M. and Reimer, P. J., 1993).
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Fig. 5 Deformation of painted stone-line from Aug. 2005 to Aug. 2006. Location of painted stone-line is shown in Fig. 2.
Painted clasts of more than 1 cm along the long axis are illustrated. Arrows indicate the direction of maximum slope.
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KPS B L, IR ENER (B 212,
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bEoNFThoWEELH L, L, BE
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SRR IEA L L, 2 oRBITeH ihE
DRIHZEDDIZH T L %RT . BENGATHHE
VP RO BRI C0L,  BefoKINOKI 3R AE L 7
LEZOND (TLHEIN, 1979). Z O K a1
BHEER (1979) 12Xk >TIHE (k7 v 72D
BRARW) Wt & iz, 7 VT AR EEBIIC
L7 ORI LU, ook i S
FfARA T —2 4 (MIS4) IR (Bl zig,
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W AERT Lick, BN TIIEZEZ S, &8, -
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T ADRAR LA TRATIIBNT, FIfOES
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V=7 ERPN T =) 757 a3 Y TEEE
NeEz2o6N%,
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na, IREBEATTICERBICELNT, 1tA
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1000 SERGICAE L2 2 BB & % 5 T bo
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GEBENMET B LD, Z ORI
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B L CAE U RS E X S b,
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THLEE O THL L aAm L, BEEICHYT S
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ZeNEZLNDL (Bl 21X, Harris et al., 2008) .
I oA T 58ET Y 709 %, MiEOLE
30 ecm FREDKEM oy 7k, 70A F7 1) —
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AON, ATAFRIEIAAA /LT, RR%
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LT, BIEORREEREIRRAH L % 513,
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{EtEz26NM5,

VIL. ¥ & &
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BRSNS 5, NS OBBBBITLT O X
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