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Magnetic Anomalies along the Traverse Route from 

Syowa to Mizuho Stations, East Antarctica 

Kazuo SHIBUYA*, Katsutada KAMINUMA *, Akira !KAMI** 
and Kiyoshi ho*** 

Abstract: The 21st Japanese Antarctic Research Expedition (JARE-21) made 
aeromagnetic surveys along the traverse route from Syowa to Mizuho Stations by 
using a proton precession magnetometer. Reductions of International Geomag­
netic Reference Field and diurnal variations were applied to the observed total 
intensity data , and the geomagnetic anomaly profile along the route was obtained. 
The uncertainty in the anomaly profile is considered to be 20-30 nT. There is a 
characteristic anomaly around Sl6-S30 which ranges from -250 to 350 nT. There 
is also another anomaly from H260 to 250, which ranges from -270 to 140 nT. 
Both anomalies have the wave-length of 10-30 km. The correspondence of the 
ground data by JARE-17 with the obtained anomaly profile is rather good. The 
comparison of the geomagnetic anomaly profile with the previously obtained free-air 
gravity anomaly profile was made. 
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Fig. 1. The traverse routefrom Syowa to Mizuho Stations. Flight Ml is 300-500 m 

shifted to the downstream direction of the ice sheet against the traverse route, 

and Flight M2 is shifted to the upstream direction. Sl6, S30 etc. indicate 

marker stations names. SYO and MZH are abbreviations of Syowa and 

Mizuho Stations. 
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Table 1. Logs of Flight Ml and Flight M2. For details on the positioning, see text. 

Flight Ml (0930LT-1100LT, November 3, 1980) 

Control Departure Distance Estimate Estimate Actual Magnetic 
time of time of time of point time (km) course 
flight arrival arrival (degree) 

---�------��----
S16 09h39mOOs 

25.9 gm3os 09h47m3os 09h47m308 145 
S30 09 47 30 

31.5 10 00 09 57 30 09 57 00 179 
H90 09 57 00 

48.2 16 00 10 13 10 10 11 00 182 

H180 10 11 00 
29.6 9 30 10 20 30 10 19 00 186 

H230 10 19 00 
29.6 9 30 10 28 30 10 28 30 185 

H289 10 28 30 
7.4 2 30 10 31 00 10 31 00 186 

S122 10 31 00 
44.4 14 30 10 45 30 - 195 

Z51 10 46 00 · change course 
42.6 14 00 11 00 00 10 58 00 195 

Mizuho 10 58 00 (arrival) 
Station 

Sampling 
distance Remark 

(m) 

69°01.9'S 40°02.5'£ 
61.3 

69°01.3' 40°40.0' 
67.3 

69°15.5' 41°15.0' 
66.7 

69°31.0' 41 °59.0' 
66.0 

69°47.0' 42°23.0' 
64.8 

66.1 
70°01.1' 43°06.5' 

64.4 
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64.4 
70°42.1' 44°17.5' 
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Flight M2 (1320LT-1530LT, November 3, 1980) 

Control Departure Distance Estimate Estimate 
time of time of point time (km) flight arrival 

Mizuho Station l3h37mO()s 

42.6 14mJ()s 13h51mO()s 

Z51 13 51 00 change course 
44.4 14 30 14 05 30 

S122 14 04 30 
7.4 3 00 14 07 30 

H289 14 07 30 change course 
29.6 9 30 14 17 00 

H230 14 17 00 
29.6 9 30 14 26 30 

Hl80 14 25 30 
48.2 15 30 14 41 00 

H90 14 40 00 
31.5 10 00 14 50 00 

S30 14 56 00 
25.9 8 30 15 04 30 

S16 15 02 00 
18.5 6 00 15 08 co 

Syowa Station 15 08 00 (arrival) 

- ----�-
Actual Magnetic 
time of course 
arrival (degree) 

- 016 

14h04m3Qs 015 
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14 17 00 006 

14 25 30 005 

14 40 00 006 

14 48 50 002 

15 02 00 320 

15 08 00 325 

Sampling 
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Fig. 2. The reduction of the observed total force data to the magnetic anomaly. (a) 
observed total force profile, (b) synthetic IGRF, (c) diurnal variation, (d) 
reduced magnetic anomaly. Blank portions of the profile correspond to data 
with noises. 
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The superposition of the reversal profile of M2 anomalies on Ml anomalies. 

Though the general trend agrees well, the anomalies on M2 are 50-100 nT 

greater than those on Ml. The ground magnetic anomalies calculated from 

the observed total intensity data by JARE-17 (NIKI et al. , 1981) were plotted 

in the profile by taking the K index value at the observation time as the symbol. 
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16 Apr. 45742 

20 Aug. 45666 

19 Aug. 45662 
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19  Aug. 45782 

19 Apr. 46093 

19  Aug. 46036 

20 Apr. 46261 

1 8  Aug. 46199 

20 Apr. 46439 
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473 1 3  1 1 7 
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1 69°01 .9'S 40°02.9'E 554 

3 69 03.0 40 42.2 988 

0 

0 69 06.5  40 5 1 .5 1080 

0 69 1 3 .9 41 09.9 1224 

0 

1 69 26.6  41  40. 1 1408 

1 
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0 
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2 

2 70 03.9 43 14 .5 1 962 

0 
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1 
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0 
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Fig. 4. The surface topography, ice thickness, free-air anomaly, obtained magnetic 
anomaly, and the P-wave crustal velocity structures along the traverse route. 
For the reference of each profile, see text. 
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