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Abstract:  In the second year of the 6-year Japanese Antarctic Research Project Phase
VI, JARE-53 planned several large operations such as the reinforcement of the atmospheric
radar; PANSY; and the constructions of a 20-kW wind generator, sewage disposal facilities,
and the roof of the Natural Energy Control Building. Sea ice condition in Liitzow Holm
Bay were very severe this season, i.e., there was hummock ice in the pack ice area and
very thick fast ice with heavy snow above. Icebreaker Shirase struggled with this severe
sea ice and finally gave up to proceed at a distance of about 20km from Syowa Station.
We managed to transport the necessities for overwintering observation using a CH-101
helicopter onboard Shirase, snow motors, and sledge caravans on the sea ice. However,
we were only able to transport only a minimal amount of supplies, and therefore had to
give up major construction work. On the other hand, field observation teams conducted
80%-90% of their research plan, owing to the high performance of the chartered small
helicopter. On the return voyage, the Shirase struggled with the sea ice again, and some of
the research operations were canceled because of limited ship time. On the other hand, the
geomorphological and geodetic survey team at Ser-Rondane Mountains and oceanographic
observation team onboard the training and research ship Umitaka-maru were able to
conduct their research works as planned.
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Table 1. Table of the observation subjects of JARE-53.
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Table 2.  Table of the members of JARE-53. (2/3)
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Table 2. Table of the members of JARE-53. (3/3)
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Table 3.  Time schedule of JARE-53 from the preparation to the departure phase.
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Fig. 1. Complete trace of Icebreaker Shirase in JARE-53.
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Fig. 2. Forward and return trace of Shirase in the Southern Ocean.
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Fig. 3. Left: Location of Shirase (vellow cross) beset in the folded pack ice as of January 2, 2012.
Right: Released pack ice with expanded leads caused by southern wind as of January 4, 2012.
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Fig. 4. Left: Trace of Shirase plotted on fast sea ice. Image taken by satellite microwave imager in
October 2011. Right: Trace of Shirase’s return voyage plotted on fast sea ice. Image taken by
satellite visible imager on February 18, 2012. In both images, yellow spots and numbers
stand for locations of Shirase and the corresponding dates, respectively.
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Fig. 5. Surface transportation route of snow motors on sea ice (after Miyamoto and Tsutsumi, 2014).
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Fig. 6. Location of the field observation sites.
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transferred antenna layout (thin solid lines).
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9 A ERITRRE LRSS
Fig. 9. Infra-red telescope installed in the “Snow Mobile Room.”
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7Y 7R T FORMICB B8 1 EI s (BHI, BH2), 552 4 Ml # 2t (BH3,
BH4), B # BN E 20 (GPS1-4) & XA RBUNA (AWS). KENIIRDIEEYHE 277§
Fig. 10. The first (BHI and BH2) and second stage (BH3 and BH4) drilling sites, ice flow speed
measuring point (GPS1-4), and weather measuring site plotted on the satellite image of
Langhovdebreen. Arrows stand for flow direction and speed of the glacier.
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A schematic layout of the observation instruments plotted on a section of Langhovdebreen.

Fig. 11.
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Table 4.  Activities and members on the Langhovdebreen drilling campaign.
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x5 HEELHMETOMEEAROHDIRY . KTOKFIIATL (12AL) 2R
Table 5.  Allocation of personnel on the summer construction works. Numbers in the table
stand for man power (number of men times dates).
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Table 6. Composition of concrete.

Wy (945 8) A b 7K
BCavils 27 ¥R 2 1 37441
U IRENTIRE)
27 ¥ 4 1f 50-55L
(E# 40 mm LLF D7)
WX AR A
27 ¥ 411 45-55L
(B ERET)

£7 ES3RBNKCBIEay ) -7 5 b ARRE
Table 7.  Allocation of personnel in the concrete plant as of JARE-53.
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