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PREF ACE

"

The geomagnetic work at Macguarie Island, which is described
in this report, was planned and carried ocut by the Bureau of Mineral Resources,
Geology and Geophysics, Department of National Development, and was made poss-
ible by the Australian National Antarctic Research Expeditions (A.N.A.R.E.),
which established a scientific research station at the Island in 1947-48. The
instruments used in making the geomagnetic observations were supplied by the
Bureau of Mineral Resources, but the observatory buildings and living accommo-
dation were provided by the A.N.A.R.E., whiech is responsible for the general

administration of the research station.
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ABSTRACT

Brief details are given of the instruments used at the Macquarie
Island Geomagnelic Observatory in 1953, together with details of calibration
and intercomparison.tesfa carried out,

The main object of the report is to present, in tabular Torm, hourly
values of the magnetic elements (declination, horizontal intensity and vertical
intensity) recorded during this year, together with details of magnetic storms
and sudden commencements.

Typical magnetograms showing some of the magnetic effects recorded at

the observatory are also inecluded,
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INTRODUCTION

The Australian National Antarctic Research Expeditions of the Antarctie
Division, Department of External Affairs have been carrying out a programme of scientific
research at Macaguarie Island since the summer of 1947-L8. Included in the research pro-
gramme is the study of terrestrial magnetism, and since March, 1552, a magnetic observa-
tory has been in full-scale operatiomn. The Bureau of Mineral Rescurces, Geology and
Geophysics, Departmént of National Development, is responsible for the execution of the
research programme in terrestrial magnetism.

Macquarie Island is situated in the Southern Ocean at Latitude 5L4.1/2°8.,
Longitude 159°E. (Plate 1). Plate 2 shows the location of the magnetiic observatory with
respect to the main A.N.A.R.E. station, 4 short history of the Island is included in a
previous report giving the magnetic results for the year 1952 (McGregor, 1956).

Information concerning the observatory site and the sbsclute and variometer
buildings is also contained in McGregor's report, together with details of the sbsolute,

semi-absolute and variation instruments.
INSTRUMENTS

Absolute and Semi-Absolute Instruments.

During 1953, Quartz Horizontal Magnetometers were used to determine values of
horizontal intensity and declination,

On each absolute chservation day, one Q.H.M., was used to determine two values
of horizontal intensity snd two values of declination.

Until relief operations in March 1953, Q.H.Ms.177 and 178 were used. From
then until December 1953, Q.H.Ms.177 and 179 were used, Q.H.M.179 having been brought
from Tooclangi Observatory where it had been intercompared with Askania Magnetometer
No. 508813, In December 41953, Q.H.M.178 replaced Q.H.M.177. This method of checking
the I.M.S. corrections of the two instruments in use at the island has proved very
successful.

Magnetometriec Zero Balance No.6L4 was used throughout the year for cbservations
of wertical intensity.

Variation Instruments.

The La Cour magnetograph of normal sensitivity was maintained in continuous
operation throughout 41953. No adjustment was made to any of the variometers in respect
to orientation of the magnets.

Base-line values of all three elements were computed from the results of weekly

observations,
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COMPARISON OF ABSOLUTE AND SEMI-ABSOLUTE INSTRUMENTS

Control of corrections to magnetic instruments at Australian observatories is
based on the International Magnetic Standard (I.M.8.) housed at Cheltenham, near Washing-
ton, U.S.A.

The I.M.S. corrections to the magnetometer used to determine horizontal inten—
ity and declination at Toolangi Observatory, near Melbourne, Australia, are known. This
magnetometer is therefore used to determine I.M.S. corrections to magﬁﬂtic instruments in
regular use at Australian Antarctic magnetic observatories.

The following intercomparisons were made to determine the I.M.S. corrections
applied to absolute determinations of horizontal intensity in 1953.

Q.H.M.179 was intercompared with Askania Magnetometer No,508813 at Toolangi in
June 1952 and March 1953. Extrapolation of the drift in this instrument enabled I.M.8.
corrections for April 1952, April 1953 and July 1953 to be evaluated. At these times,
instrumental differences between Q.H.M.179 and Q.H. M.177 were obtained at Macquarie
Island. From these results I.M.S. corrections to Q.H.M.177 were computed.

Q.H.M.178 was intercompared with Askania Magnetometer No.508813 at Toolangi in
June 1953 and November 1953. Corrections for the period Q.H.M.176 was in use at Macquarie
Island during 1953 were derived from the results of these observations.

Q.H.M.177 was compared with the declinometer at Toolangi in April 1952. Compar-
ison of this instrument with Nos.178 and 179 yielded corrections for these instruments for
declination.

Magnetometric Zero Balance No.6L was calibrated at Rude Skov before being sent
to Macquarie Island. As this B.M.,Z. was out of range at Toolangi,'no intercomparisons

could be done there and therefore no I.M.S. correction based on Cheltenham is known,

VARTOMETER SCALE VALUES AND BASE-LINE VALUES

Observed and adopted variometer scale values, with reasons for discontinuities
in adopted values, are listed in Tables 1 to 4.

Tables 5 to 10, ineclusive, present similar information concerning base-line
values for all three variometers.

Where possible, times of changes in adcpted base-line and scale values have
been determined from the records of instrument behaviour and ad justment. However, it has

been necessary to make some changes solely by inspection of observed values,
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BASIC HOURLY VALUES AND ASSOCIATED MEANS

Hourly Values.
Tables 15 to 50 contain hourly values of the magnetic declination, horizontal

intensity and vertical intensity. The values represent the means for suceessive periods
of one hour, the first period for each day commenecing at midnight, Greenwich Mean Time.

To avoid the use of signs, the tabulated values of vertical intensity are in the numer-

ical sense, as vertical intensity at Macquarie Island is negative algebraiecally.

Maximum and Minimum Values.

The maximum and minimum columms of Tables 15 to 50 contain the momentary
extreme values of the element for each day, together with the Greenwich Mean Times of
their occurrence,

Computed Means.
The line immediately below each table shows the average hourly values for all

days. Below this line appear average hourly values for selected groups of days.

MONTHLY AND ANNUAT, MEAN VALUES

A summary of monthly mean values for each group of selected days is given in
Table 11.

These values were used to compute Table 12, which gives the mean value for 41953
of each group of selected days for all three elements.

MAGNETIC ACTIVITY

The principal magnetic storms are shown in Table 13. 1In classifying these
storms, the freguent short term disturbances which were associated with aurorae were
omitted.

Sudden Commencements are listed in Table 14, Only clear cases have been noted.

REPRODUCED MAGNETOGRAMS

Typical examples of magnetic effects observed at Macquarie Island are illus -
trated in Plates 3,4,5 and 6,

Examplés of Polar or Pulsational Sudden Commencements are seen in Plate e

Plate 4 illustrates a short term disturbance not classified as a principal mag-
netiec storm. The maxiﬁum K-index scaled during this disturbance was 7.

A 8torm Sudden Commencement is shown in Plate 5.

Plate 6 is an example of a disturbed day during a principal magnetic storm.

REFERENCE

McGregor, P.M., 1956 - Magnetic Results from Macquarie Island, 1952, Bur,Min.Res.Geol. &
Geophys., Report No.27.



TABLE 4

Adopted D scale-value

Date Observed Adopted x Method of Determination
1953 ¥ /mm
0. 890 Torsion head deflections

x Adopted from observations during 1952

TABLE 2
Observed and adopted H scale-values

Determinations with Helmholtz coil

Date Observed Adopted Date Observed Adopted
1953 ¥/mm Y/ mm 1953 Y/mm Y/ mm
January 5 12.86 12.45 July 17 12, 54 12.45
" 13 12.41 12.45 " 24 12, 32 12.45
February 2 12,37 12. 145 August 6 12.47 12.45
" 9 12,18 12.45 w 16 12.66 12,45
i 16 12,44 12.45 " 24 12,45 12.45
March 5 12,51 12.45 Sept. 1 12,24 12,45
i 12 . fEag 12.45 . 7 12,91 12.45
3t 14 12.79 12.45 u 23 11,92 12,15
" 18 12,4 12.45 " 23 12.49 12.45
44 31 12.37 12.45 " 27 s ] 12,45
ipril 15 12,57 4245 " 29 12.49 12.45
" 23 12,11 12,45 Oct. 3 12.58 12.L45
" 2L 12.78 12.45 " 14 12.32 12,45
" 28 12,68 12.45 " 25 12,12 12.45
May 12 412.58 12. 45 " 34 12,49 12,45
" 22 12,3 12,45 Nov. 7 12,65 12,45
¢ 26 12,33 12.45 1 23 12.56 12,45
" 29 12.68 12,45 u 29 12.47 12.45
June g 12,39 12,45 1t 30 12.53 12,145
o 13 12.34 12.45 Dec. & 12.58 12.45
" 19  12.53 12.45 I gl 12.40 12,45
" 26 12,66 12.45 " 22 412,454 12.L5
July 8 12.30 12,45 L 27 12,4k 12.45

i 13 422490 12.45




TABLE 3

Observed and adopted Z scale-values

Determinations with Helmholtz coil

Adopted Adopted
Date Observed  Adopted value Date Observed  Adopted value
used to used to
1353 Y/mm Y/mm 1953 Y/mm Y/mm
January 5 13.63 13.62 2lih Jan., 8 July 24 14.08 1425
Y 13 13,80 13. 84 b 31 1L, 27 14.25 24h Aug. 2
February 2 13.88 13. 8L . Aug, 6 13.91 13. 79
" 9 13380 13. 8L i 16 13.62 13.79
u 16 13.88 13.84 2Lh Feby.27 i 21 13. 89 13.79
March 5 14,05 13.95 Sept. 1 14. 24 13.79
" 12 13.88 13.95 i 3 13. 6L 13.79
" 4 43.97 13.95 " T 13.68 13.79
1 18 13.97 13.95 " 22 13.64 13.79
" 34 13.88 15295 # 27 13.66 13.79
April 15 1h.62 13495 " 29 13.85 13.79
1 23 A13.80 15295 Cet. 3 13. 77 13.79
" 2 43,25 13.95 i 41 13.88 13. 79
" 28 1373 13. 95 i 25 13.72 13.79
May 12 13.96 13:95 % 31 13.82 13.79
n 22 A4s15 13.95 Tov. s 13.68 13.79
" 26 14. 27 13:95 o 23 14.02 13.79
" 29 14,00 13.95 24h May 34 " 29 13.65 13.79
June 8 1L, bLly 14,25 1 30 13.88 13.79
" 13 1446 14,25 Deec, 6 14.03 13.79
" 19 1h, Ll 1L.25 . 4 13. 82 13.79
" 26 1L.06 14. 25 . 21 13235 13. 79
July 8 1442 14,25 = 27 13.94 13.79
15 13 13.80 14,25
TABLE L
Abrupt changes in the adopted Z scale-values
Change from
Date preceding Cause of change
value
1853 Y/mm
January g +0, 22 Analysis
February 28 +0.11 Analysis
June 1 +0. 30 Analysis
August 5 -0, L6 Analysis




Observed and adopted base-line values for D variometer

TABLE 5

(Observed values determined with QHM's Nos. 177,178 & 179)
(East declination)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to’ used to
1953 o ! 2 ' 1953 g Y 5 J
January §5 23% 33,8 23 34.0 July 21 2% 3By 23 3.9
" 13 3.2 34.0 " 31 BT 54.9
" 23 3.8 34.0 Aupust 6 35. 2 34.9 24 Aug. 13
February 2 33.8 4.0 " 16 35.0 33.8
" 9 33.5 34.0 i 24 34.0 33.8
" 16 34,5 34.0 " 31 33.6 33.8
3h.0 34.0 Sept. 2 34.2 33.8
L 28 3.6 34.0 " & 35.6 33.58
March 14 33.4 34,0 s 22 59:2 33.8
" 1L 3L.0 3.0 1 27 33.2 33.8 2hh Sept.28
" 19 3L.0 34,0 Oct. 3 3L, 6 35.0
44 3 34,7 34,0 2ith March 31 " 11 A5 35.0
April 15 33.2 33.9 2 25 34.6 55,0
" 23 33.5 33.9 i 3 35.6 35.0
L 28 3L 33.9 Nov. T 35.0 35.0
May 12 34.3 33.9 " 13 35.2 35.0 24h Nov. 15
" 22 33.8 33.9 " 23 35.6 35.6
e 26 33%.8 33.9 " 29 36. 35.6
» 29 3.5 33.9 " 30 3641 35.6
= 13 33.2 599 Dec. 6 35kt 35,0
" 19 34.0 33.9 " 1L 35.4 35.6 24h Dee, 18
" 25 3.3 33.9 " 21 < T 3.2
July 8 33.7 33.9 ¥ 27 34.8 3.2
i 13 3.0 33.9 24h July 43
TABLE 6

Abrupt changes in the adopted D base-line values

(East declination reckoned as positive; changes below taken algebraically)

Change from
Date preceding Cause of change
value

1953 )
April 1 -00.1 Analysis
July 1l +01.0 Analysis
August 14 =01.1 Analysis
September 29 +04,2 Analysis
Novenber 16 +00.6 Analysis
December 49 +00,6 Analysis




TABLE 7

Observed and adopted base-line values for H variometer

(Observed values determined with QHM's Nos. 177,178 & 179)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to
1953 b ¢ ¥ 1953 i Y
January & 13170 13170 June 25 13033 13032
! 13 13100 13170 July 8 13030 13032
hos 23 13155 13170 O0O3h January 24 " 13 13028 13032
" 24 13088 13088 24h " 24 " 21 15031 13032
" 20 13098 13098 24h = 26 = 3 13032 13032
February 2 15194 13186 August [ 13032 13032
i 9 15188 13186 ] 16 15033 13032
" 16 15182 13186 » 21 15028 13032
" 28 13186 15186 " ) 13030 13032
March 11 13185 13186 September 2 13035 13032
i 14 13187 13186 " 7 13027 13032
" 19 13185 13186 " 22 13030 13032
it 31 15183 13186 " 27 13028 13032
Avril 15 13184 15186 O06h April 24 October 3 13030 13032 24h October 8
" 25 13075 15071 " 11 13026 13027
L 28 15071 13071 " 25 13026 13027
May 1= 13000 13071 " A 13030 13027
" o 13072 13071 November 7 15031 13027
" 26 13071 13074 " 13 13020 13027
. = 13072 13071 24h June 2 " 23 13027 13027
June 9 13025 135032 " 29 13023 13027
" 10 13032 13032 December 6 13011 13027
" 15 13035 13032 Lig 14 13038 13027
" 19 1305, 13052 " 29 13027 13027

TABLE 8

Abrupt changes in the adopted H base-line values
(Horizontal intensity is reckoned as positive; changes below taken algebraically)

Change from
Date preceding Cause of change
value
1953 Y
January 24 - 82 Compensator adjustment
x " 26 + 10 Compensator adjustment
" 27 + 88 Compensator adjustment
April 21 =115 Variometer adjustment
June 3 = 959 Variometer adjustment
October 9 - 5 Analysis

x Period CGOh to 2ih January 25th was uncontrolled by base-lines




TABLE 9

Observed and adopted base-line values for Z variometer

(Observed values determined with BMZ No.6l)

Adopted Adopted
Observed Adopted value Date Observed Adopted value
used to used to
Y 3 1953 Y Y

5 -6L376 —64372 24h January 7 July 8 —6l4378 -64377

13 -611380 -6L1384 L 13 -6L.383 -64377 24n July 19
22 61380 -61384 - 24 -61,388 =611392
February 2 -614380 —61;384 " 31 -6L 381 -6l1352
9 -6L382 -61,384 August 6 611391 -6L392
16 -61.384 -61384 " 16 -6L398 -6L392
28 -64378 —611381 " 24 -6L393 -6L392
14 611381 —611381 1 3 -6l1392 -6l 392
14 -614386 -6L381 Septenber?2 -6L.397 -6l392

19 -61.380 -64381 2Lnh March 23 . 7 -614391 —61;392 2Lh Sept. 20

7] -64366 -6lL367 b 22 -61100 -6L399
8 -611388 -6l 367 u 27 -6l1395 -6L399
15 611361 -6l 367 October 3 -641110 -6L.399
23 -6L370 -6L367 v 11 -64L00 64399
28 -611370 -64367 2lh May 7 " 25 -6lilioly -64399
12 —611368 -6L377 " 3 -6l 2 —611399
22 -6 378 -6L377 Tovenber 7 -61.398 -6L399

26 -64382 -8L377 i 13 -64398 -644399 2Lh Nov.15
29 -6L4378 -6L377 it 23 -6LL06 -6l 2
8 -614374 -6L377 ¥ 29 -6l12 —6Ll1 2
13 —6L371 -6L377 December 6 -6L1106 -6l 2
19 -64379 -6L377 i 1l -6l 3 -6lLl12
25 61364 -6L377 " 21 -6l 2 =612
26 -6L379 —-6L377 " 27 -6Lli22 -6l 2

TABLE 410
Abrupt changes in the adopted Z base-line values

(Vertical intensity is reckoned as positive; changes below taken algebraically)

Change from

Date preceding Cause of change
value
1953 X
January 8 -9 Analysise
March 2l +1h Modification of Z balance
May 8 -10 Analysis
July 20 -15 Analysis
Septenber 21 -7 Analysis

November 46 -3 Analyeis




TABLE 11

Summary of monthly mean values

Month D H D H VA
1953 o ' Y ¥ ° ¢ Y Y

A1]1 days Ten least disturbed days
January 2, 08.0 13347 -e45L3 24 07.4 13370 -64543
February 2 09.3 13340 -64539 24 09.2 13356 -6L540
March 2 11,1 13328 ~6L4539 24 10.7 13356 -64542
April 2 44.6 13346 -64530 24 41,7 13359 -64533
May 2L 12,9 13341 -64533 2L 12,6 13357 -64533
June 2, 13,9 13360 -64538 2L 14.0 13364 -61539
July 2 45.5 13355 -6L4535 24 16.1 13360 64530
August 2L 416.8 13345 -6U453l 24 16.6 13361 -64539
Septenber 2L A7 13335 =-64531 2L 17.8 13356 -64535
October 2L, 49,2 13333 -64528 24 19,0 13359 -6L526
Novenber 2, 20.3 13345 -6L519 24 20.0 13361 -64518
December 2L 20.3 13363 -6Li512 2L, 20.0 13368 -64516
Five intermational quiet days Five international disturbed days
January 2L 07.Lh 13375 -64543 24 10.4 13290 -6L550
February 2, 09.0 13358 -64543 2, 09.6 13285 ~-6L4504
March 2L 10.4 13361 -6L547 2L 12,4 13248 —-6L547
April 2 11.5 13359 611533 2l 14.6 13321 -6l4529
May 2ly: TR, 13359 -64529 28 1.5 13289 -64535
June 2l 141 13360 -6l533 2 135.3 13362 -64529
July 2y 15.9 13362 -6L533 24 15.1 13328 -6L4532
August 2L 16.4 13360 -6L53, 2L 18.0 13309 -64517
September 2y 18.0 13364 -6L540 Sl A7.0 13288 -64530
October 2l 48.7 13361 -61,523 2, 18.6 13252 -64528
November 2l 20.3 13366 —64524 2L 24.4 13297 -6L512
Decenber 2L 20,4 13369 -64516 2L 20.6 133044 -64503

TABLE 12
Summary of annual mean values
Yeanrp D H Z
1953 e . Y L]

A1l days 2L 1h.7 13345 -6L532

Ten least disturbed days 2L L. 6 13360 -641533

Five intermational gquiet days 2L 14,6 13363 -64533

Five international disturbed days 2L 451 13301 -6L530
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TAELE 1

Sudden Commencements

January to December 1953

Month Day Time Type Month Day Time Type
h m h m
January 05 05 46 Storm Sudden Commencement August 23 00 2 Storm Sudden Commencement
26 42 035 ©Polar Sudden Commencement
February O4 43 39 Polar Sudden Commencement
Bepterber 07 09 08 Polar Sudden Commencement
March 01 419 16 Storm Sudden Commencement 08 08 43 Polar Sudden Commencement
16 12 35 ©Polar Sudden Commencement 15 02 /7 Storm Sudden Commencement
18 09 40 Polar Sudden Commencement
April o4 22 20 ©Polar Sudden Commencement
09 410 16 Polar Sudden Commencement October M 12 ¢ Polar Sudden Commencement
19 11 50 Polar Sudden Commencement 02 10 48 Polar Sudden Commencement
2, 412 08 ©Polar Sudden Commencement 04 40 55 ©Polar Sudden Commencement
25 09 51 ©Polar Sudden Commencement 05 09 58 Polar Sudden Commencement
29 411 12 Polar Sudden Commencement 11 10 32 Polar Sudden Commencement
30 416 26 Polar Sudden Commencement 15 08 Ly Storm Sudden Commencement
24 43 01 Polar Sudden Commencement
May 06 01 34 Polar Sudden Commencement 30 09 28 Polar Sudden Commencement
June 15 13 09 Polar Sudden Commencement November o1 40 20 Polar Sudden Commencement
20 411 10 Polar Sudden Commencement 02 42 1 Polar Sudden Commencement
20 413 Lii Polar Sudden Commencement 03 42 04 Polar Sudden Commencement
21 11 58 ©Polar Sudden Commencement 04 09 45 Polar Sudden Commencement
26 14 26 Polar Sudden Commencement 06 413 26 Polar Sudden Commencement
29 09 24 Polar Budden Commencement 07 10 46 Polar Sudden Commencement
08 41 09 ©Polar Sudden Commencement
July 05 05 53 Polar Sudden Commencement 11 414 0} Polar Sudden Commencement
10 14 11 Polar Sudden Commencement 22 42 3% Polar Sudden Commencement
11 03 24 Polar Sudden Commencement 25 17 M Polar Sudden Commencement
16 15 14 Polar Sudden Commencement
20 11 16 Polar Sudden Commencement December 03 11 05 Polar Sudden Commencement
24y 41 17 Polar Sudden Commencement 06 12 05 ©Polar Sudden Commencement
10 09 15 ©Polar Sudden Commencement
August 17 42 19 Polar Sudden Commencement 22 13 1 Polar Sudden Commencement
249 09 55 Polar Sudden Commencement 28 13 18 Polar Sudden Commencement
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