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Temperature Profile in a 700 m Bore-Hole at Mizuho Station,
East Antarctica

Fumio Oxunira!, Fumihiko NisHio? and Kouichi IkEGamI®

Abstract: A temperature profile was measured with a wall contact-type ther-
mister probe in a 700 m bore-hole at Mizuho Station, Antarctica.

The temperature rapidly decreased from the snow surface to the 100 m deep
layer and slowly decreased toward deeper layers. It was the lowest (—35.48°C)
at about 350 m depth and it gradually increased with depth.

The temperature profile measured could be suggested to differ from the
condition of ice sheet predicted by the theoretical calculation.
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- Fig. 1. Thermister probe in the bore-hole.
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Fig. 2. An example chart of temperature measurements.
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Table 1. 700 m bore-hole temperatures at Mizuho Station, 1985.
Depth Temperatures (°C) Depth Temperatures (°C)
(m) Mar. 1985 Aug. 1985 (m) Mar. 1985 Aug. 1985
7.6 —31.95 —31.96 320 —35.45 —35.44
20 —33.11 —33.06 345 —35.48 —35.47
45 —34.03 —34.03 370 —35.47 —35.45
70 . —34.52 —34.44 395 —35.46 —35.45
95 —34.72 —34.70 420 —35.41 —35.42
120 —34.92 —34.91 425 —35.40 —35.40
145 —35.04 —34.98 470 —35.37 —35.35
170 —35.13 -35.11 495 —-35.27 —35.27
195 -35.22 —35.15 520 —35.26 —35.23
220 —35.30 —35.28 545 —35.22 —35.22
245 —35.38 —35.32 570 —35.12
270 -35.41 —35.38 595 —34.97
295 —35.44 —35.43 608 —34.94
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Fig. 4. Temperature rise by waste water of Mizuho Station (solid line) and the
difference of temperature between 1985 and 1977 (dotted line).
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Table 2. Values of various parameters at Mizuho Station.
Symbol Parameter Value

k Thermal diffusivity 1.82 X 1078 m2.s"!

h Ice thickness 2000 m

a Surface slope 5.8 x 10~*rad

A Temperature gradient 1.1°C.(100 m)—*

K Heat conductivity of ice 2.26 W-m~1.K-!

T Basal shear stress 1.05 x 10° Pa

0 Density of ice 917 kg-m—3

Te Geothermal heat flux 4.186 x 102 W.m™*

b Accumulation rate 8cm-a~! in ice

u Horizontal velocity 20.17m-a!

T, Surface temperature —33.20°C
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Fig. 5. Temperature profile based on BUDD’s theoretical thermal equation and
measured in March 1985.
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