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REPORT ON GEOMAGNETIC OBSERVATIONS OF THE
JAPANESE ANTARCTIC RESEARCH
EXPEDITION, 1956-57

Takasi OGUTI* and Kanichi MOMOSE**

Abstract

During the reconaissance survey in 1956-57,
geomagnetic observations of a few kinds were
carried out by the Japanese Antarctic Research
Expedition in the neighbourhood of Prince
Harald Coast.

Since Prince Harald Coast, which had never
been landed on before, is situated just under
the auroral zone, it has been supposed that
geomagnetic observation would afford quite
interesting results in relation to various geo-
physical phenomena such as ionosphere,
aurora, cosmic rays and so forth.

Absolute measurements of the geomagnetic
field were. frequently made during the period
from Jan. 16, the day when M. s. Sova arrived
at the outer margin of the ice sea, to Feb.
15, when Sova left Ougul Islands. The points
of observation were chosen on the pack ice,
the fast ice and on East Ongul Island. Mean-
while, continuous recording of changes in the
geomagnetic field were carried out on the fast
ice over nearly 10 day’s period from Feb. 1.

Although we have not much to conclude

because the observation-period was very short,

the observation enabled us to clarify some
interesting characteristics of the geomagnetic
field as well as its disturbances in such a
high-latitude region. The outline. of the
observation and its results will be briefly

described in the following.

(1) A magnetometer of E.R.I.-type?” was
used for absolute measurements of three geo-
magnetic elements, while for the observation
of geomagnetic variations, a direct-vision
magnetograph was used. Being constructed so
handy and light, the E.R.I.-type magnetometer
is easily operated by two observers. It was
possible to handle it with gloved fingers even
in low temperatures. Its high capability for
quick observations was in fact proved during
the survey on East Ongul Island. The error
of measurements amounted to roughly 1’ for
both declination and inclination, while that
for geomagnetic force was less than 107.

The direct-vision magnetograph works in
the following way. Pulse voltages are applied
to the detector-coil with a high g-metal core,

the pulse induced in the secondary circuit is
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then modulated by the magnetic bias which
is given by the geomagnetic field. By meas-
uring the extent of modulation, it is possible
to measure the intensity of any resolute of
the geomagnetic field. The sensibility was
16 y/mm and the speed of recording paper

was chosen to be 50 mm/hour.

(2) Absolute measurements were made
on the pack ice at the time of occasional
anchorings. In order to avoid the influence of
ship-magnetism, measurements were usually
made at a distance as much as 100 m or more
from Sova. The first observation, however,
was made at a distance only 26 m from the
ship, so that the result of measurement was
influenced by the magnetic field due to the
ship. From the result thus obtained, it was
estimated that the magnetic moment of the
ship amounted to approximately 6.9 X 10%¢.m.u.

After the final anchoring off the coast of
East Ongul Island, absolute measurements
were carried out on the fast ice. A series of

comparative measurements for calibrating
the base lines of the magnetograph was also
made on Feb. 8.

A magnetic survey was made over East
Ongul Island on Feb. 9 and Feb. 10. The
observation points were chosen at the 9 points
marked for the topographical survey.

Asto the recording of geomagnetic changes
by the direct-vision magnetograph, a non-
magnetic tent was pitched on the ice at a point
250m north of the anchored ship. The magneto-
graph was set in the tent, and the magnetic
detectors were buried at a depth of 50cm
from the surface of ice. When the ice be-
came soft and damp, the level adjustment
of the detectors sometimes failed and electric
Besides these,
arose in the

insulation became imperfect.
difficulties
recorder and the amplifier though they were
These points should be

The recording of D,
Z and H was began respectively at 17 h50 m,

some technical

quickly put right.

improved hereafter.
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18h 55m and 20h00m on Feb. 1. The
work was continued until Feb. 11, when we
had to remove the instrument because of the
sudden development of fissures in the neigh-

bouring ice.

(3) Al the observed values of absolute
measurement and the hourly values calculated
from the variometric observation are given
in Table I and II respectively.

The figures shown in the first line of Table
I were obtained from the observation at the
point close to the ship. The values obtained
on Feb. 8 and 9 were measured in order to
calibrate the base lines of the magnetograph.

The last 9 values were obtained during the

survey over East Ongul Island.

(4) [1] The most striking is the fact
that the intensity of the geomagnetic field is
extraordinarily small in the neighbourhood of
Prince Harald Coast. In Table III, the
observed values at Syowa, Mawson®, Port-
Martin® and Mirny Bases® are compared
with the values indicated in the magnetic
charts which were compiled by Vestine et al
in 1954.

obtained at Syowa Base are about 1025 smaller

We see that the absolute values
than those of Vestine’s chart®; in the
same way, those at Mawson and Port-Martin
Bases are respectively 625 and 3% smaller,
while those at Mirny Base are slightly larger

than those of Vestine’s.

Even if corrections for secular variation”

are taken into account, we find that the above-
noted relation stands good. The magnetic
chart for the eastern part of the Antarctica
should therefore be much revised. It is highly
desirable to make much more extensive studies
of the distribution of the geomagnetic field
in the Antarctica during the forthcoming
expedititon in 1957-59.
why we find such a small geomagnetic force,

One of the reason

however, might be assigned to the fact that

a considerable amount of ferro-magnetic
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minerals such as pyrrhotite, ilmenite and

- magnetite was found on Ongul Island and its
neighbouring islands, and that the rocks com-
posed of these minerals are magnetized down-
wards. From these facts, it might be supposed

that there lies an extensive mass of rock

magnetized downwards beneath the Prince

Harald Coast.

[2] Figs. 3 show the magnetic charts of
East Ongul Island, where we find some anom-
alies. The number of the points of obser-
vation should be increased in the future in
order to clarify the distribution of the anom-
alies.

[3] The average of hourly values for 10
days is shown in Fig. 4. On comparing it
with those of Ross Island given by the Eng-
lish Expedition (1901-1904)% and of Adélie
Land given by the French Expedition (1951-
1952), it seems natural that daily variation of
that character was observed at Prince Harald
Coast.

[4] (a) Magnetic bays that

during the period from Feb. 1 to Feb. 2 are

occurred
shown in Table IV. As can be seen in Fig.

6, the occurrences of bays show close corre-

spondence with the abnormal increase of critical

1. F

frequency of the Es-layer, and in extreme
cases, with the black out of reflected waves.

(b) Fig. 7 shows the frequency of occur-
rence of geomagnetic pulsations arranged
according to their period. Unlike the bay,
no one-to-one correspondences are found be-
tween pulsalations and ionospheric distur-

bances even in the case of pulsations of

pretty long duration. As is also shown in
Fig. 8, .pulsations having various periods are
The

occurrences of geomagnetic pulsation during

found even in a train of pulsations.

the observation period are given in Table V.
of

geomagnetic pulsations are distributed around

It is surprising that changing vectors

geographic east or west, while the wvertical
force wusually points to slightly downward

direction.

(5) Since the observation was made dur-
ing the midsummer of the Antarctica, we
could not examine the relation between auroral
displays and geomagnetic phenomena. Studies
of this sort will be one of the interesting

items during forthcoming observation in 1957~

1959.
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Table I. Results of absolute measurements.

. I . .
Location | Date ((';Tll\r/}qu> t D H Z
68°20" S 39°55 E | Jan. 19 0555 } — w 18753 43329
68 58 S 3343 E 1 Jan. 20 1449 v — 18808 43221
68 57 S 3902 E | Jan. 21 1050 | 43°47 18547 43308
i 1136 43 10 18659 42689
| 1250 | 4306 19026 43756
1348 [ 4304 19081 43709
1454 43 23 19520 44118
1620 43 30 19436 42979
1709 42 39 18930 42584
1811 42 08 18400 42486
1911 42 33 18727 . 42796
2011 41 18 18101 42233
2112 42 05 18944 43394
2209 42 19 18886 43367
68 57 S 39 02 E Jan. 22 1148 42 58 18926 42945
1230 42 13 19039 43613
1338 42 49 18890 43101
1430 42 51 19097 43583
1537 42 52 19109 43704
1717 43 01 18970 43313
1834 43 03 19049 43532
1946 43 07 19037 43402
2057 43 02 19036 43401
: 2309 43 00 19036 43401
Jan. 23 0004 43 00 19038 43471
0110 43 01 "~ 18980 33374
0207 42 57 18829 43338
0306 43 04 19002 43424
69 00 S 39 09 E Jan. 24 1712 43 26 18984 43419
1805 43 28 19038 43404
1906 43 03 19142 43744
2005 43 31 19176 43444
2109 43 24 19025 43135
2148 43 31 19013 43212
2259 43 06 18892 43310
69 00 S 39 09 E Jan. 27 1419 43 24 18856 43262
1550 43 25 19026 43480
1659 43 21 18992 43435
1807 43 25 19049 43602
1952 43 27 19048 43462
2054 43 30 19001 43286
2302 43 27 19036 43466
Jan. 28 0004 43 30 18954 43317
69 09 S 3909 E Feb. 8 1537 43 16 19036 43468
2347 43 14 18931 43331
Feb. 9 0009 43 12 18897 43219
69 00 S 39 35 E Feb. 9 1706 44 06 19048 43877
— " — Feb. 10 0648 44 04 19037 43816
69 00 S 39 36 E 0923 43 55 18874 43580
— " — 1117 43 53 18885 43640
69 00 S 39 35 E 1421 44 11 18909 43282
69 01 S 39 35 E 1545 44 46 19072 43309
69 01 S 39 34 E 1730 44 41 18805 43360
69 00 S 39 34 E 1832 43 46 18788 43977.
69 00 S 39 35 E | 2145 44 10 18932 43265
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Table II. (A) Hourly Mean Values of H. [4+190007 or +180007 (for the values with*)] Feb. 1957

day

\ 1 2 3 4 5 6 7 8 9 10 11 mean
hr

0 920* 810* | 960* | 990* | 020 180 920* 030 18979
1 880* | 810* | 010 840* | 780* | 180 010 000 18951
2 910* | 920% | 960* | 610* | 940* | 170 980* | 020 960* | 18941
3 940* | 830* | 010 630* | 990* | 160 830* | 010 880* | 18920
4 750* | 360* | 990* | 640*  790* 150 770* | 990* | 910* 18872
5 740*% | 840* | 920* | 490* | 760* 130 780*% | 990* 970* | 18958
6 990* | 060 080 820* | 080 920* | 010 990* | 18994
7 970* | 030 070 630* | 920 050 970* | 010 010 000 18976
8 010 100 930 190 050 990* | 010 980* 19003
9 990* 990* | 080 980* | 210 060 030 990* | 960* 19032
10 010 980* | 060 050 250 160 030 980* | 950* 19052
11 040 990* | 070 220 260 210 030 980* | 930* 19081
12 060 000 140 270 250 230 020 990* | 950* 19101
13 050 000 260 410 280 270 010 000 970* 19139
14 030 010 250 370 300 290 020 020 970* 19140
15 060 020 320 230 340 290 010 030 980* 19142
16 040 070 250 210 340 280 020 050 990* 19139
17 130 120 250 270 280 320 070 000 19180
18 280 160 390 240 220 320 120 010 19218
19 150 100 170 250 200 360 110 010 19169
20 990* | 990 060 | 930* 140 200 320 - 090 020 19082
21 940* | 990* | 760* | 920* | 900* | 180 280 070 050 030 19012
22 930* | 910* | 970* | 040 820%* 150 220 050 050 030 19017
23 930* | 770* | 980* | 040 100 160 890* | 010 030 18990
in G.M.T. 19047
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Table II. (B) Hourly Mean Values of D. Feb. 1957

day } ‘
1 2 3 4 5 6 7 8 9 10 11 mean

}lI' | |

|
0 42°57"| 43°07" | 43°01 ‘43°05/ 43°09 43°13’| 43°01" | 42°59’ | 43°04
1 43 01 | 43 09 | 43 04 42 50 | 43 09 43 10 | 43 03 | 42 58 43 03
2 43 05 |43 13 | 43 11 \ 43 03 | 43 11 43 08 | 43 05 | 42 58 | 43 07
3 43 03 143 10 | 43 18 43 01 | 43 14 43 08 | 43 05 | 42 56 43 07
4 43 06 | 43 27 | 43 25 43 03 | 43 15 43 20 | 43 14 | 43 00 | 43 14
5 43 26 | 43 43 | 43 29 14320 4319 43 3514320 |43 07| 43 25
6 43 28 | 43 44 | 43 43 43 20 | 43 19 | 43°43"| 43 36 | 43 22 | 42 56 43 28
7 43 17 | 43 31 43 15 | 43 15|43 34| 43 26 | 43 16 43 22
8 43 16 | 43 28 | 43 17 43 19 | 43 14 | 43 31 | 43 18 | 43 16 43 20
9 43 14 | 43 22 | 43 19 | 43°15"143 11 {43 09 43 26 | 43 12 | 43 16 43 16
10 43 13 | 4321 {4321 |43 12 |42 58 |43 04 | 4325|4309 |43 13 43 13
11 4312 |43 18 1 4322|4321 |42 55|4309 (4326|4306 |43 02 43 12
12 4304 143 10 | 43 16 | 43 13 | 42 51 | 43 07 | 43 14 |43 06 | 43 02 43 07
13 43 06 |43 06 | 43 16 | 43 31 | 42 55 | 43 09 | 43 15| 43 08 | 43 01 43 10
14 43 08 | 43 04 | 43 18 143 14 | 43 00 |43 11 | 43 17 | 43 07 | 43 02 43 09
15 43 11 14306 | 43 10 4301 4302|4314 |43 20 |43 08 |43 01 43 08
16 43 11 | 43 09 | 43 15 |42 55 |43 03 | 43 15 | 43 20 | 43 08 | 43 02 43 09
17 43 15 {43 09 | 43 20 | 43 02 | 43 03 43 22 | 43 10 | 43 03 43 15
18 43 15 143 12 | 43 12 | 43 00 | 43 08 43 10 | 43 04 43 09
19 | 42°59| 43 15 |43 08 | 42 57 | 43 03 | 43 07 | 43 10 | 43 05 43 06
20 42 56 | 43 13 |43 08 | 43 00 | 43 01 | 43 09 43 11 | 43 04 43 05
21 42 57 | 43 13 | 42 56 43 04 | 43 08 43 11 | 43 04 43 05
22 |42 57 |43 12|43 09 43 00 | 43 08 43 10 | 43 03 43 06
23 42 57 | 43 06 | 43 00 43 08 | 43 08 33 06 | 43 01 | 43 04

in G.M.T. 43 11
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Table II. (C) Hourly Mean Values of Z. [+430007 or +42000y (for the values with*)] Feb. 1957
‘\\ day ‘ i""ii ‘ T
1 2 3 4 5 6 ‘ 7 8 9 ‘ 10 11 mean
hr - } -
0 150 190 30 180 60 230 270 280 180 160 43173
1 140 230 130 190 110 230 260 300 210 200 43200
2 140 230 100 70 80 240 280 310 190 210 43185
3 120 250 90 370 70 250 290 380 170 210 43220
4 80 310 110 540 110 290 260 470 130 180 43248
5 130 240 140 570 240 280 220 350 100 180 43245
6 220 300 140 560 230 280 170 230 100 170 43240
7 210 250 100 460 200 | 290 190 200 110 190 43220
8 190 240 200 400 350 320 200 190 100 43243
9 220 | 240 250 360 430 380 270 210 90 43272
10 270 250 210 440 390 450 290 240 100 43293
11 290 280 ‘ 180 470 370 490 300 280 130 43310
12 290 300 210 410 400 490 340 320 150 43323
13 290 310 ’ 230 270 390 460 330 300 160 43304
14 290 300 | 170 290 370 450 310 290 170 43293
15 290 300 | 70 170 360 440 370 290 190 43264
16 300 290 80 280 350 400 270 330 190 43276
17 310 290 ‘ 950* | 280 290 400 300 310 190 43257
18 250 200 900* | 250 200 400 330 180 43213
19 150 270 150 ‘ 880* | 210 180 390 310 180 43191
20 90 270 30 | 840* | 140 190 370 270 170 43152
21 150 240 760% I 50 100 210 370 240 170 170 43146
22 160 130 50 50 180 230 290 240 | 200 160 43169
23 160 140 20 ’ 40 90 230 310 230 i 210 170 43160
41_r1_ G—MT o 43233
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Table III. Comparison of the observed values of geomagnetic elements to the charted ones.
: - - " Vestine ® charted | K-EILE B L /2 o O
oW o g gy Vennp D share FIREETE ST DI
. ! Value charted by Corrected for
____Eﬁ?n__w 4__?&?33711; Vestine __secular variation Observii value
Syowa Base H 19900 | 19800 19047
69°00" S D —48°.5 —-50°.0 —43°11
39°35" E Z —48300 —47880 —43233
I —67° —47°16’ —66°13
F —52300 —51910 —47243
Mawson H 19100 19250 18261
67°36" S D —56° —58°.0 —56°14°6
62°54" E Z . —52100 52600 —49009
I —69°.9 —69°54 —69°339
F — 55900 —56010 — 52301
Port-Mastin H 2400 1960 1080
66°49" S D -15° —12°.4 —36°512
141°24" E Z —-71100 —-71070 —69162
I —88°.6 —88°23 —89°06'8
F —71100 —71100 —69175
Mirny H | 15900 16060 13780
66°33" S D —69° —-70°.5 —77°54
93°00" E Z i —59300 —-59900 - —60390
I —76°6 —74°58 —77°08°0
F ‘ —61300 —62020 —61942
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Table IV. Geomagnetic bays during the period of observation.

H % (G.M.T.) Range
y/ed] s
o Date - Begin1ning End H D 4
Feb. 2 03 20 05 50 420 120 120
17 00 18 57 180 130 120
21 56 23 44 190 130 250
Feb. 3 02 20 05 40 340 140 190
20 00 22 30 820 670 690
Feb. 4 01 40 02 43 240 80 120
19 20 21 00 — — 1020
Feb. 5 20 25 22 30 550 340 560
Feb. 6 00 40 01 47 350 220 140
03 30 04 49 240 100 130
04 49 06 00 200 110 90
Feb. 8 22 34 00 46 310 140 190
Feb. 9 23 20 01 50 200 80 230
Feb. 11 02 35 04 10 180 70 110
WS F BN o o KRR

Table V. Geomagnetic pulsations during the period of observation.

m % (G.M.T.)

5| A 2] Range

7h 1% .

Date Beginning | End B Period H D Z

Feb. 2 16 17 17 10 4.8 min. 20 10 <5

20 40 21 20 9.0 | 35 8 10

22 00 22 50 3.2 1 75 10 15

Feb. 3 00 13 01 00 9.5 25 15 10

13 50 15 30 4.6 65 35 10

17 40 18 30 7.0 55 35 10

Feb. 4 06 10 08 30 6.3 250 — 100

10 05 10 30 4.5 60 10 10

11 27 12 00 5.0 65 — 20

12 30 13 00 5.5 45 35 5

13 50 14 40 6.0 70 70 30

. 21 20 22 20 1.4 75 — 60

Feb. 5 07 00 08 10 6.5 80 — 30

08 40 09 30 6.1 95 30 25

09 45 10 10 5.3 65 35 15

10 40 11 10 6.5 85 80 40

14 20 15 10 9.3 20 20 25

16 35 17 00 9.0 43 35 30

18 30 19 10 4.4 35 25 10

19 20 20 00 10 30 20 15

Feb. 6 00 40 01 40 5.5 30 5 80

08 00 08 30 5.5 45 30 5

09 30 10 00 6.5 25 35 40

10 20 11 00 5.8 40 10 15

13 45 14 35 8.0 30 5 5

Feb., 7 06 30 07 30 8.0 15 10 5

08 45 09 50 7.5 35 15 10

Feb. 8 15 50 16 25 5 — 10 <5

21 30 23 00 3.3 70 20 30

Feb. 9 02 30 04 10 11 120 170 170

21 10 21 40 2.9 10 15 5

22 35 22 50 4.2 10 5 <5

23 45 00 20 2.3 — .40 50

Feb. 10 00 40 01 30 12 — 30 30

Feb. 11 04 15 06 00 6.0 15 10 0
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