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PREFACE

The geomagnetic work at Macquarie Island which is described in this
report was planned and carried out by the Bureau of Mineral Resources, Geology
and Geophysice, Department of National Development, and was made possible by
the Australian National Antarctic Research Expedition (A.N.A.R.E.). The Bureau
supplies all geophysicists to the A.N.A.R.E., which established a scientific
research station at Macquarie Island in 1947-48, The instruments used in
making the geomagnetic observations were supplied by the Bureau, but the obser-
vatory buildings and living accommodation were supplied by the A.N.A.R.E., which

is responsible for the general administration of the research station.
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ABSTRACT

Continuous recordings of the variations in the three components
of the earth's magnetic field were made at Macquarie Island during 1954,
This was in continuation of a programme initiated in 1952 to obtain
geomagnetic information on the surrounding region for study and publi-
cation.

Tables giving the mean hourly values of the three magnetic
elements, D, H and Z, for the year 1954 are presented, together with
miscellanecus data such as scale values, base-line values and semi-
absolute measurements used in compiling those tables. Data on magnetic

storms and other relevant data are also tabulated.
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INTRODUCTION

Macguarie Island is situated in the Southern Ocean, 900 miles south-east of
Tasmania, in latitude 55°S and longitude 159°E. A magnetic cbservatory was established
there in 1951 by the Commonwealth Bureau of Mineral Resources, Geology and Geophysics,
working in conjunction with the Australian National Antarctic Research Expedition.

Detailed descriptions of the observatory, the buildings in which it is housed
and the operational routine carried out are given in reports by Chamberlain (1952),
Oldham (1953), McGregor (1954 and 1956), Temni (195L), Robertson (1955) and Tenni and
Brooks (1956). =

Descriptions of the semi-absolute instruments and of the variation instruments
and subsidiary equipment are given in reports by La Cour (1930, 1936 and 1942), La Cour
and Laursen (1930) and McGregor (1956). The instruments used were:-

(a) Semi-absolute Instruments.

(i) Horizontal Intensity and Declination:-—

Quartz Horizontal Magnetometers Nos.4177, 178 and 179.
(ii) Vertical Intensity:-

Magnetometric Zero Balance No.6l.

(b) Variation Instruments.

(1) La Cour D variometer No,76.
(ii) La Cour H variometer No,76.
(ii1) ZLa Cour Z variometer No.9L.
The variometers were operated with the normal run recorder (415mm. per hour),
Quartz Horizontal Magnetometers (Q.H.M.) Nos.178 and 179 were used for observ-
ations of horizontal intensity at Macgquarie Island in 1954, It has been the practice
since the observatory was established to operate two of these magnetometers on the igland
during each year and to retain a third one in Melbourne for comparison with absolute
instruments, The magnetometers are alternated from yeér to year to give reliable

control of the base-lines.

VARIOMETER SCALE AND BASE-LINE VALUES

Scale values for the D variometer,

The scale value of the D variometer was determined in 1952 by both the torsion
and Helmholtz coil methods and a value of 0,89 minutes per millimetre was obtained by
each method, As no alterations have since been made to the D variometer, the scale
value has been assumed constant.

Scale values for the H variometer.

Scale values for the H variometer were determined once a week by the Helmholtz
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coil method, using a sub-standard milliammeter, Values centred around 12,40 gammas per
millemetre for all months except June and July, when the mean was 12,34 gammas per milli-
metre with little scatter. The resson for this difference is not known. No temperature
coefficien£ associated with H scale values could be detected.

Scale values for the Z variometer,

Scale values for the Z variometer were determined once a week in a similar
manner to those for the H variometer. A scatter of 0.2 to 0.3 gammas per millimetre was
obtained for the Z scale throughout the year, despite efforts to obtain more consistent
results. Most of the trouble experienced with the scale-value circuit was prchably due
to the action of the very humid, salt-laden atmosphere on potentiometer and switch
contacts, Several small increases in Z scale value occurred during the year; the
reasons for these are not known. The mean Z scale value for 1954 was 13,96 gammas per
millimetre,

Base-line values for the D variometer.

For the want of a better instrument, Magnetometers Nos.178 and 179 were used to
determine the D base-line value, but they did not prove wholly satisfactory. A scatter
of up to one minute in observed values was obtained from week to week, probably due main—
ly to the poor optical gquality of the telescope.

Values obtained in January and from July to Decenber were reasonably constant,
but base-line values in the intervening months were about L minutes less, The lower
values in those months were given by both magnetometers (used alternately from week to
week) and it appeared at first that there were real changes of the D base-line value of
the variometer, However, a sudden change of 4 or 5 minutes in base=-line value would
certainly have been obvious in the magnetogram scalings, but this was not so. A graph of
monthly means throughout 1953 and 1954 shows a smooth form with regular secular variation
change if the D base—lin;§%g§ 1954 is assumed constant. If the observed D base-line
values for February to June are used, the curve becomes inflected and irregular,

It was therefore concluded that the lower base-line values were not real, but
that they were in some way due to the magnetometer determinations. It was not possible
that the position of the reference mark was temporarily changed, as this was the summit
of a large island-rock out to sea, The most probable explanation lies in the introduction
of a plece of magnetic material to the sbsolute hut during the period of low base-lines,
in such a position as to affect dete;minations of D and not of H.

A constant baseline of 23° 35.9' has been adopted for the whole year,
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Base-line values for the H variometer,

Magnetometers Nos. 178 and 179 were used alternately from week to week to deter-
mine the base-line value of the La Cour H variometer.

During the year a circuit was installed which enabled time marks to be put on
the magnetogram by the operation of a switch in the absolute hut at the exact times of
reading the gbsolute instruments. This system improved the accu}acy of base-line deter-
minations, particularly on days when there were magnetic disturbances.

A temperature coefficient of 2,6 gammas per degree Centigrade for the H vario-
meter was found by plotting observed H base-line values against variometer temperature
during sbsolute obeervations, After temperature corrections had been applied to the base-
line values (obtained weekly) to reduce them to a common 5°C, the resulting figures were
very consistent. However, there was a sudden, unexplained change of 7 gammas in base-
line value on Lth August, The base-line values adopted were 13030 gammas from 1st Jan-
uary to 3rd August and 13023 gammas from Uth August to 31st December, subject to tempera-
ture corrections,

In computing. final hourly wvalues for H, the mean temperature for each day was
obtained from the variometer temperature trace and daily thermometer readings, and tempera-
ture corrections were applied to the adopted base-line at 5°C to give the base-line value
at the mean temperature for the day.

Base-line values for the Z variometer.

Magnetometric Zero Balance (B.M.Z.) No.6l was used to calibrate the La Cour Z
variometer, It proved easy to use and gave consistent results. As in previous years,
the Z base-line values showed occasional sudden increases of 10 to 20 gammas for no
obvious reason. As no comparisons had been made between the B.M.Z. and absolute
instruments it was doubtful at first whether the changes were due to the Z variometer or
to the B,M.Z., but as the rises in base-line value were sccompanied by decreases in hourly
scalings, it was concluded that the changes were due to the variometer. It is probable
that they oceurred while the phosphorous pentoxide drying agent in the variometer was
being changed.,

The baseline adopted for the first guarter of the year was -6l,436 gammas, but
after sudden changes in April, July and November the value adopted for the latter part of
the year was -6L,476 gammas.

E-INDICES

E-Indices were scaled at the observatory and the results were sent monthly by
radic to Melbourne for publication in the "Geophysical Observatory Reports" issued by the
Buresau,
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Because 1953 and 1954 were both sunspot minimum years it was considered justi-

fiable to use the 5q curves prepared for 1953 in determining K-Indices during 195L.

COMPARISON OF ABSOLUTE AND SEMI-ABSOLUTE INSTRUMENTS

Quartz Horizontal Magnetometers Nos.177, 178 and 179.
(2) Declination.

The declination I.M.8. corrections adopted for Magnetometers Nos.4178 and 179 are
based on two sets of comparisons carried out at Macquarie Island with Askania Magnet-
ometer No.508810 in April 1952 and with Askania Magnetometer No.S508813 in December 195

Comparisons between the three Q.H.M. have been carried out regularly in the inter-
vening years and their differences have remained substantially constant, as follows:-

D478 = D477 = 10.9 mins,
Da;?g i D~179 = 3,0 mins.

The I.M.S. corrections based on the 1952 comparisons are:—
DIMS = D1?7 + 0,8 mins.
Drys = IH75 - 9.8 mins.
Drus = D479 - 7.1 mins,

The I.M.S8. corrections based on the 1955 comparisons are:-
Drys = IH77 + 3.7 mins,

D

tus = 2478 = 7.4 mins,

Prug = P479 - L.2 mins.

There 1s a difference of about 2,8 minutes between the two sets of comparisons and
it is proposed to spread this over the three intervening years; the final I.M.S.
corrections adopted for use during 1954 are therefore:—

Diyg = D1?3 - 8.3 mins,
Drys = D1?9 = 5.3 mins.

These values (-8.3 mins and -5.3 mins) are calculated for the middle of 1954,
assuming that the drift rate in I.M.S. corrections between April 1952 and December
1955 was constant.

The I,M.S8. corrections used for the 1953 declination results (P.B. Tenni and
J.A. Brooks, 1956) were based solely on the set of comparisons done in April 1952,
If I.M.S. corrections for 1953 are derived and applied in the same manner ass those
for 1954 all declination values cbtained are +1.0 minute greater than those published
in the report of Tenni and Brooks. A correction of +1.0 minute to all published

results from Macquarie Island for 1953 is therefore suggested.
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(b) Horizontal Intensity.

Since 1952, two of these instruments have been in use on the island while the
third was returned to Melbourne for comparison with other magnetometers.

Magnetometers Nos.178 and 4179 were used at Macquarie Island in 1954 and the
corrections to International Mean Standard (I.M. 8. ) finally used for these are based
on comparisons carried out at Toolangi Observatory in March 1953 with Askania Magnet-
ometer No,508813 and in May 1'955 with Ruska Magnetometer No.L843. In each instance
the magnetometer was compared with Q,H.M. No.179.

The results obtained were:-

March, 1953: “rms = H479 - 0,00089H

Hi79 = 0.00079H

May, 1955: Prus
At a constant rate of drift, the I.M.S. correction to Q.H.M. No.179 on Macquarie
Island throughout 41954 would be -11 gammas,
Comparisons made on Macguarie Island between Magnetometers Nos.178 and 179 in
April 1954 and December 41954 both gave a difference of -
H179 = H1?B = I pammas
I.M.8. corrections on Macqguarie Island for 1954 have therefore been adopted

as follows:-
H

1Ms = H478 = 7 gammas

Hrus = Hyzg - 11 gammas

B.M.Z, No.6l. i

B.M.Z. No.b6lL W%S compared with Universal B.M.Z. No.121 at Macquarie Island in
Decenber 4955, Before and after that, No.121 was compared with Schulze Earth Inductor
No.L49 at Toolangi Magnetic Observatory.

It was assumed that a correction of +0.3 minute in inclination reduced the
results of the Schulze Earth Inductor to International Mean Standard,

Then 21Ms = %424 + 0,00021%Z (Toolangi 1955-56).

65 gammas (Macquarie Island, December 1955).

Z&‘_ - 2121
or Z1ug = Zgy - 51 gammas ( " i g "
i.e. B.M.Z. No.64 gave a numerical value 51 gammas too low.

In October 1955, the Bureau geophysicist on the island (P.E. Mann) noted an
increase of 35 gammas in the B,M.Z. readings. This occurred while the instrument was
being taken from the Caroline Cove station at the south end of the island to the main
station, Taking this increase into account, the I,M.S. correction adopted for use
during 1954 was -16 gammas,

i.e. Z1us = Zgy - 16 gammas.



—6=

BASIC HOURLY VALUES AND ASSOCIATED MEANS

The year 1954 was a very successful one as regards continuity of recording,
and the tables of hourly means for 1954 are almost complete. There are three hourly
values missing (in Z only) and several doubtful values are indicated by brackets in the
tabulated data. Values of Z for 27th July, the day on which the three values are missing,
have been omitted in computing the monthly mean, but all other days have been taken into
account.

The existence of a temperature coefficient in the H variometer will give rise to
small errors in the hourly values for H on occasions in which there was an appreciable
diurnal temperature variation. However, the method of adjusting the adopted base-line
value daily to allow for temperature variations ensures that the mean daily values, and
hence the mean monthly values, are substantially correct. Because of the large amount of
work involved, it was not practicable to adjust the base-line hourly to allow for tempera-
ture variations. However, the diurnal temperature variation on Macgquarie Island is nearly
always small and the resulting variations in horizontal intensity amount to only a few
gammas,

No temperature coefficient could be observed with the D or Z variometer.

MAGNETIC ACTIVITY

As expected for a sunspot minimum year, the magnetic activity on Macquarie Island
during 1954 was not as great as in preceding years.

Seventeen principal magnetic storms were recorded, of which only six could be
described as moderately severe; none could be classed as severe. The polar bay disturb-
ances around magnetic midnight continued to be a typical feature of the Macgquarie Island
records, often commencing with a Polar Sudden Commencement and lasting several hours.

At times removed from the equinoxes there were often periods of a week or more

with unusually gquiet traces and little magnetic activity of any kind.

CONCLUSIONS

The Macguarie Island Magnetic Observatory is now well established, and, despite
handicaps due to climate and isolation, is capable of producing reliable magnetic inform-
ation on a region of the earth in which magnetic observations are sparsely distributed.

Little trouble was experienced with instruments and equipment during 1954, and
the year was therefore correspondingly successful in producing complete and reliable
results,
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TABLE 1

Observed and adopted base-line values for D variometer

(East declination)

Instr Instrument
Date QHM Observed  Adopted Date Observed  Adopted
No. No.

1954 i ¥ 2 d 1954 " A n ¥
Jan, T 178 23, 36,51 -23-35:9 July 3 178 23 3g 23 35.9
" i " 36.2 35.9 i > ¥ 36. 35.

it 12 179 36.0 35.9 Ny 10 179 36.8 35.9
" 12 iy 35.7 35.9 i 10 (LY 36.9 35.9
" 24 178 35. 35.9 " 19 178 36.3 35.9
" 21 " 35.0 35.9 5 19 g 36.4 35.9
" 26 179 e 35.9 X 26 179 36.3 35.9
" 26 " A3 35.9 i 26 bt 35.3 35.9
s 28 179 3.1 35.9 Aug, 3 178 36.0 35.9
” 28 ] 30. 35.9 i 3 s 36.0 35.9
Feb. 6 178 30.6 35.9 » 10 179 35.9 35.9
" 6 " 30.4 35.9 - 10 v 35.6 35.9
" 14 179 31.0 35.9 - A7, 178 36,2 35.9
bod 11 xf 30.8 35.9 = 574 i 36.0 35.9
" 20 178 30.6 35.9 o 26 179 36,3 35.9
" 20 " 30.6 35.9 2 26 b 39 8 35.9
" 26 179 3.0 35.9 Sept. L 178 36,2 35.9
b 26 " 3. 35.9 iy L il 35.1 35.9
Mar, 5 178 29. 35.9 # 1" 179 35.5 35.9
o 5 hud 29.4 35.9 . b I 35.5 35.9
! 15 179 30.0 35.9 1 19 178 35.6 35.9
" 15 b 30.3 35.9 ol 19 % 35.5 35.9
W 20 178 30.6 35.9 i 25 179 36.5 35.9
) 20 . 30.9 35.9 i 25 ¥ 36.0 35.9
" 26 179 31.5 35.9 Oct. I 178 37.0 35.9
bl 26 iy 31.5 35.9 L4 L 1 36.1 35.9
Apr, 2 178 .4 35.9 ¢ 12 175 35.8 35.9
y 2 i A2 35.9 4 12 o 35.7 35.9
o 8 179 33.4 35.9 g 18 178 35.7 35.9
" 8 s 32,7 35.9 2 18 I 35.3 35.9
4 17 178 32,8 35.9 ” 27 179 35.3 35.9
¥4 1T s 32.6 35.9 o 27 b 35.1 35.9
o 27 179 33.6 35.9 Nov. 2 178 35.9 35.9
" 27 " 32.8 35.9 » 2 " 35.5 35.9
May 2 178 33.0 35.9 L 6 179 35.5 35.9
o 2 b 52:3 35.9 " 6 i 37.4 35.9
i 16 179 33.0 35.9 - 25 o 36.5 35.9
" 16 " 34, 35.9 o 25 " 36.7 35.9
g 21 178 32.8 35.9 Dec, 3 178 35.3 35.9
i 21 b .7 35.9 il 3 i 35.2 35.9
" 27 179 33.4 35.9 ol 11 179 36,6 35.9
2 27 . 32.5 35.9 " 55, o 36.3 35.9
June L 178 331 35.9 g L 178 34,3 35.9
ol L " 33.2 35.9 ik 17 M 347 35.9
g 12 179 32.7 35.9 ol 26 179 35.6 35.9
" 12 ki 32,4 35.9 o 26 iz 35.8 35.9
i 18 178 36.8 35.9
ol 18 " 36.1 35.9
" 20 " 36- 6 35- 9
" 20 T 36.9 35.9
" 25 179 373 35.9
" 25 " 37.0 35.9




TABLE 2

Observed and adopted base-line values for H variometer at 5°C.

Instrument Adopted
Date QHM Observed Adopted value Remarks
Ko. used to
1954 Y 0
Jamn. i 178 13031 13030
" 7 J 13031 13030
il 179 13030 13030
B " 13030 13030
" 24 178 13033 13030
" 21 ¥ 13030 13030
Wil 26 179 13028 13030
Lo 26 ) 13028 13030
Feb, 6 178 13038 13030
i 6 " 13037 13030
Tl 179 13025 13030
ol |y ¥ 13027 13030
104 20 178 13030 13030
ki 20 L 13029 13030
by 26 119 13034 13030
o 26 L) 13028 13030
Mar. ] 178 13031 13030
. 5 hd 13033 13030
Y 15 179 13028 13030
i 15 it 13031 13030
" 20 178 13030 13030
L 20 . 13029 13030
i) 26 179 13026 13030
W 26 " 13027 13030
Apr. 2 178 413033 13030
| - L 13033 13030
- ] 179 13028 13030
i 8 o] 13027 13030
" 17 178 13028 13030
i & 7 L] 13028 13030
" 27 179 13031 13030
" 27 ho! 13030 13030
May 2 178 13034 13030
" 2 " 13034 12030
nlS L 179 13027 13030
. 16 " 13028 13030
b 178 13031 13030
L o 13032 13030
"y O o 179 13025 13030
L n 13025 13030
June L 178 13032 13030
" L 1 13033 13030
e 179 13034 13030
o 12 L 13034 13030
" 18 178 13033 13030
n 18 b 13034 13030
i 25 179 13030 13030
. 25 o 13030 13030
July 3 178 13030 13030
i 3 5 13030 13030
G 179 13030 43030
WA n 13030 13030
& 19 178, 13031 13030
i 4y AL " 43030 13030
" 26 179 13043 13030 These observed values
oy =20 " 13048 13030 discarded.
Ag. 3 178 13032 13030
o 3 1) 13032 13030 00 00 hrs, Aug.l Reason for change unknowr.
a0 179 1 13023 p
SONE o 13027 13023



TABLE 2 (continued)

Observed and adopted base-line vslues for H varicmeter at 5°C.

Instrument Adopted
Date QHM Ubserved Adopted value Remarks
No. used to
1954 i x
Aug, 17 178 13023 13023
" 17 " 13022 13023
" 26 179 13025 13023
i 26 L 13025 130235
Sept. 4 178 13025 13023
" I " 13025 13023
bis 1" 179 13022 13023
A & | # 12022 13023
ik 19 178 13021 13025
" 19 " 13023 13023
i 25 179 13027 130235
. 25 - 12022 13023
Qct. L 178 13023 13023
" L o 13026 13023
" 12 179 13026 13023
LA i 13027 13023
" 18 178 13025 13023
w18 " 13025 43023
J 27 LiE S 13024 13023
L 27 3ol 13024 13023
Nov. 2 478 13022 13023
. 2 o 13022 13023
i 6 179 13085 13025
by & of 13025 13023
e 8 178 13025 13023
. 8 4 13023 13023
s 25 179 13019 13023
i 25 " 13020 13023
Dec. 3 178 13024 13023
i 3 s 13025 13023
N 11 179 13022 13023
i 14 o 13024 13023
. 3T 178 13019 13023
i 7 4 L 13026 13023
ol 179 13018 15023
L) 26 o 13018 130235
TAELE 3
Abrupt changes in the adopted H base-line values
(Horizontal intensity is reckoned as positive; chanpes below taken algebraically)
Change ITrom
Date preceding Cause of change
value
1954 X &
August L -7 Unimown. Probably occurred during changing of P205

drying agent.




TABLE 4

Observed and adopted base-line walues for 2 variometer

Instrument Adopted
Date BMZ Observed Adopted value Remarks
No., used to
1954 T Y
Jan. 7 34 —6lli56
" T " -6lI33 -6L1i36
" 12 " —6Ll34 -6L336
9 12 it 3L -6l436
o 21 o =6l 32 -6LL36
u; 21 " -6l 33 -6LLi36
¥ 26 ) —~6ll53 -84 36
T 26 i =6Lli3l -6l 36
Feb. 6 i —-6Ll35 -6L1136
iR : —6Ul3l,  -ELL36
w ¥ —6Uli35 36
¥ 20 " —BLL3E5 64136
2! 20 o ~6lil156 —-6lli36
" 26 " =6l 35 =6l 36
" 26 - -6LL38 -6l 36
Mar, 5 L -6hl;38 -6l 36
" 5 ” _ad_l_jg &
v 15 i 637 -6l 36
T * —6LL3L  -BuL36
- 20 b -ELL356 64126
i 20 - 0 -6L41,36
- 26 s 61138 -6l 36
" 26 " 7 =EL436
Apr. 2 ¥ ~6Ul35  —6LL36
e 2 L =Bll37 ~8L136 00 00 hrs, Apr.3 Reason for change unknown,
Ll " ~6lll7  -GLLL7
e Zeuns Qi
17 i
" 17 ) —6hllhi6 -6LLl7
8 - e
May 2 " -6L458 =5l 7
i 2 " -6LL50 =6llyy
i 12 3 —Gm;gg -GWL;
" 1 " - s'ilh _6! !l
" 21 " = 6 !i
" 29 " —EILIJ-I-LI-;
" 2}1 " g —611144;
June A =6l ~allly
2 L 3 =6llli5 ~6Llly7
ne e # ~6ULL3  -6LLLT
3 1 g e -6l 3 6Ly
» 18 " —6LLL2 -6l 7
& 25 ) -6L151 —elLLL7
o 25 i -64450 -6hllyy
July 3 i 9 -8llili7
il . Saet ol
" 4 L —6-!]! L
A 10 it -6LLl5 =Ly
4 19 P =6LL50 ~alhly7
) 26 - ~Glil51 -6Lldyy
Wby " -6LI50  -GhlL7 OC 00 hre,July 28 Reason for change unknown,
Aug, 3 " -8Lh61  —BLLES
. = 2 =6l158 —6llie5
" 5 " _6}_'1465
¥ 5 i ~6hli63 -6L165
v 4b 3 —6ULE7  -6LLED
"4y % —6LL63  ~BLLGS
» 17 A i =ELlES
il . -6UIE3  -BLLG5
by 26 ot ~6lL63 ~6LLE5
- 26 » -6z =6LLB5



TABLE continued)

Observed and adopted base-line wvalues for Z variometer

Instrument Adopted
Date BMZ Observed  Adopted value Remarks
No. used to
1954 ¥ b ]
Sept. L el -6LLET -6L4465
" " e
i 11 G -6LLES =665 .
i 11 1 ~BlE3 -Bll65
" 19 o —BLlL65 -6L4l65
" 19 " -SuL66  -BLLES
" 25 " _61”4-63 __6“”65
" 25 " —6LL6l -6L4L65
Oct. L . -bllibe  -6LLES ¢
s 12 o -6lhi69 -GlliEs
ez " -6l 5
"o ' —GulE3  ~BUliE5
"o " ~6lli6l 5
o 18 " 6Ll -6li65
it 18 i -6LL6T7 =665
5 27 % -6Llieg -6LLES
" 27 " 6  -6lLES
Nov. 2 " —6Llig7  -6LLES
w2 - -BUlE3  -6ULiE5
" 6 L —BLli53 -6li65
i) & " =5LL6l -6 00 00 hra,Nov,7 Reason for change unknown.
h 25 * ~Ell73 ~6Lh76
= 25 e ey ] -6l 76
Dec. 3 " -6Ul77  -6LLT6
" 3 o ~BLLTT =64l 76
iy L b 76 -6ULT76
" i " —6LI76 —6UL76
8 11 0 =647l -6uli76
" 44 " E : ?5 E ?6
" 17 o -6Ul 80 -B6UI76
" )—Ilr " 6 82 EE![ ?6
" 19 “ -6Ul79 -6Lh76
" 19 " 6l 8o -6l 76
" 26 o -6uily72  -BLi76 ‘
" 26 0 =Bl 7l —BUl 76

TABLE 5

Abrupt changes in the adopted Z base-line wvalues

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

Change Trom

Date preceding Cause of change
value
1954 S
April 3 +11 Unknown. Probably occurred d:uriu.g changing of P2D5
drying agent.
July 28 +18 Ag above
Nov. T +11 As above




TABLE 6

Observed and adopted scale-values for H variometer

(Determination with Helmholtz coil)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to
1950 Y,/mm ¥/mm 1954 Y/mm ¥/mm
Jan, 9 12.36 12.L0 July 3 12,37 12,34
» 12 12,28 12.40 - 10 12,31 12,34
W 24 12.48 12.40 " 19 iy | 1254
" 26 12,49 12.L0 L) 26 12, 31 12,34
Feb., 6 12,45 12.40 Aug, 5 12.35 12,34 00 00h, Aug.l
4 34 12.4L 12,40 ® 10 12,44 12,41
" 20 12,28 12.40 s 20 12,38 12,14
" 26 12,54 12,40 hod 26 12,38 12,11
March § 12.39 12,40 Sept, 6 12359 2.9
o 18 12,35 12,40 L 1 12.45 12,141
- 25 12.51 12,40 L 19 12.39 12,11
i 26 T2.59 12,40 = 26 12,4 12,14
April 2 12,49 12.40 Oct. 5 12.47 12,144
L 8 12.44 12,40 " 12 12,37 12,14
' 19 12.3% 12.40 " 20 12,14 12,14
» 27, 12.48 12,40 1 27 12,38 12,141
May 2 12,4 12.40 Hov, 3 12,45 2.0
i 16 12.26 12,40 " 6 12,43 12,14
r 23 12,45 12,40 " 25 12,441 12,14

5 27 12.39 12,40 00 OQh, June 3 Dee. 3 12,42 12,11
June 5 12,25 12,34 " 11 12,51 12,44

K 12 12,32 12,34 . 13 12,50 12,44

" 18 12,87 12,34 " 17 12,36 12,01

" 26 & B 12.34 s 26 12.53 12,11
TABLE 7

Abrupt changes in the adopted H scale-values

Change from
Date preceding Cause of change
value = o
195k ¥/ mm
June 3 =0, 06 Reascn unknown

Aug. 4 +0. 07 - n




TABIE 8

Observed and adopted scale—values for Z variometer

(Determinations with Helmholtz coll)

Adopted Adopted
Date Cbserved Adopted value Date Observed Adopted value
used_to - used to
1954 Y /mm Y/mm 1951 /mm ¥/mm
Jan. i 13.77 13.86 July 3 1.1k 14,07
" 12 1505 13.86 » 10 1k, 06 14.07 A
" 21 13.75 13.86 2 19 1414 14,07
" 26 13.76 13,86 g 26 14,08 14,07 00 0Oh,July 28
Feb. 6 14,02 13.86 4 Aug, 5 13.98 13.98
" 11 13.94 13,86 i 10 13.96 13.98
" 20 13.75 13.86 I 17 13,98 13.98 *
" z 1572 13,86 " 26 13.88 43.88
March 5 14,06 13.86 Sept, 5 14, Ol 13,98
" 18 13.93 13.86 s 11 13.98 13.98
L 20 13,94 13.86 Wit 13.98 13.98
" 26 13,12 13.86 " 26 13.78 13.98
April 2 13.87 43,86 00 '00h, Apr.3 Oct. L 13.99 13.98
" 8 13.83 13493 B 12 13.95 13.98
4 17 13,92 13.93 s 19 14, 09 13.98
" 27 13.92 13.935 b 27 13.88 13.98
May 2 14,04 13.95 Nov, 3 13,97 13.98
» 18 13.92 13.93 " 6 114,02 13.98
" 21 14,06 13.93 y 25 14,03 43.98 00 QOh, Dec, 1
il 27 13.98 13,935 OO0 OOh,June 2 Dec. 3 14,01 14.08
June 5 14.07 14,07 " L 14, 01 14,08
" 12 13.99 14,07 ] 11 14.03 1L4. 08
" 18 14, 05 14,07 i 17 14,42 14.08
" 26 1414 14,07 I 26 1,1l 14,08
TASLE 9

Abrupt changes in the adopted Z scale-velues

Chenge from ’
Date preceding Cause of change
value
1954 Y/ mm
April 3 +0.07 Resson unknown
June 2 +0. 14 = n
July 28 =0.09 " "

Dec, 1 +0.10 " i

-



TABLE 10

Summary of monthly mean values

Month D H z D H Z
1954 ° 1 ¥ ¥ & & 5 g Y ’
A1l days Ten least disturbed dsys
January 24 22,5 13357 64534 2 22,4 13365 -EL537
February 24 24.0 13321 64530 Oh. 2807 13355 -64529
March 2 25,6 13330 —£h530 2 25.L 132305 ~EL535
April ey 27.0 13347 -6li5L3 24 27.0 13354 —-EL4550
May 2L 27.8 13356 =650, 2, 27.6 13362 -64548
June 2l 28.1 13360 -6L536 2L 28,0 13359 -64537
July 2L 29,2 13368 -64538 2, 28.8 13359 ~Bl53L
August 2l 309 13361 -Bl4537 2L 29,9 13352 63511
September 24 3.4 13329 -64529 2l 3.1 13346 -64536
October 24 32,0 13332 -6L529 2 31.5 45555 =-6L531
Novenber 2, 32.8 13345 -eL52l 24 32.6 13356 -6l526
December 2 35.5 13364 -6L518 2l 55.5 13367 -84520
Five international guiet days Five international disturbed days
January 2l 22l 13366 -64538 2 23,1 13321 84523
February 2y 23,6 13361 64534 2 2.2 13285 64540
March 2, 25.4 13352 —6U536 24 26.0 13303 -6L531
April 2L 26.7 13355 -B6L5L8 24 27.6 13320 -8L53Y
May 2L 27.6 13363 -6l4546 2L 28,5 13343 -8i539
June 2L 28,2 13358 -64537 = [ P 13362 -6li538
July 2L 28.9 13359 -64533 24 29.L 13351 =&l
August 2L 30,0 13355 -6LsL2 2L, 30.8 13350 —6L533
September 24 31.2 133L7 -6L4533 2 3.7 13294 61528
October 2y 3.6 13355 644533 2L, 32,86 13303 -6L539
Fovember 2 32.6 13361 ~64531 2l 35.5 13316 -6L528
December 2 352 ° 13367 —6452l 2L 33.8 13359 -6L517
TARLE 14
Summery of armual mean values
¥Year D H KA
1954 4 ¥ Y Y
A1l days 2 287 13347 -611533
Ten least disturbed days 2L 28.4L 13356 -64535
Five international guiet deys 2L 28.4 13358 -64536
Five internsational dlsturbed days 2, 29.1 13326 ~64533
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TABLE

8

Sudden Commencements

Dete  (q.uem,) Type Date  (shyp.) Tspe
1954 h m 1954 h m
Jan, 6 44 Li Polar Sudden Commencement July 16 12 17 ©Polar Sudden Commencement
ol 8 08 54 ©Polar Sudden Commencement " 22 44 25 Polar Sudden Commencement
" 42 15 16 Polar Sudden Commencement "™ 23 410 58 Polar Sudden Commencement
" 27 12 10 Polar Sudden Commencement " 26 41 50 Polar Sudden Commencement
LS B Polar Sudden Commencement
Feb. 8 412 46 Polar Sudden Commencement
" 9 14 28 Polar Sudden Commencement Aug, 41 04 19 Sudden Impulse
i 9 15 12 Polar Sudden Commencement o 3 40 05 Pelar Sudden Commencement
" 43 09 57 Polar Sudden C 1t 1 6 20 L1 Sudden Impulse
" 44 09 55 ©Polar Sudden Commencement " 48 13 00 Polar Sudden Commencement
" 15 14 05 Polar Budden Commencement 1 21 10 15 Polar Sudden Commencement
" 45 14 39 Polar Sudden Commencement " 23 41 04 Polar Sudden Commencement
= 24 10 4o Polar BSudden Commencement i 26 44 09 Polar Sudden Commencement
"3 e Storm Sudden Commencement
March 5 11 17 Pelar Sudd G t
" 7 03 06 Polar Sudden Commencement Sep. 3 11 Of Polar Budden Commencement
" 144 09 37 Polar Sudden Commencement L 5 09 57 Polar Sudden Commencement
L 12 12 05 ©Polar Sudden Commencement " 15 08 55 Polar Sudden Commencement
" 13 12 29 Polar Sudden Commencement i 22 10 h9 Polar Sudden Commencement
b 3 48 Polar Sudden Commencement i 30 10 0O Polar Sudden Commencement
" 3 1147 Polar Sudden Commencement
Oct, 3 14 05 Polar Sudden Commencement
April 11 10 42 Polar Sudden Commencement ) 7 11 04 Polar Sudden Commencement
by 16 07 25 Polar Sudden Commencement " 416 14 34 Polar Sudden Commencement
i 18 10 32 Polar Sudden Commencemsnt 4 23 of 23 Storm Sudden Commencement
B 27 10 o7 Polar Sudden Commencement i 27 Oy Storm Sudden Commencement
L 30 07 27 Polar Sudd Crt nt byt 31| 12 5% Polar Sudden O« 1t
May 8 15 4B Polar Sudden Commencement Nov. 1 14 33 Polar Sudden Commencement
» 9 13 38 Polar Sudden Commencement 5 2 12 05 Polar Sudden Commencement
" 12 09 53 Polar Sudden Commencement " 11 12 50 Polar Sudden Commencement
" 21 09 39 Polar Sudden Commencement " 18 417 35 Budden Impulse
" 23 09 39 Polar Sudden Commencement " 22 07 54 Polar Sudden Commencement
5 26 41 28 Polar Sudden Commencement
June 2 09 49 Polar Sudden Commencement " 29 1L 28 Polar Sudden Commencement
L] 4L 08 13 Polar Sudden Commencement
g/ 10 06 35 Polar Sudden Commencement Dee. 17 11 39 Polar Sudden Commencement
" 42 412 20 Polar Sudden Commencement " 18 09 33 Polar Sudden Commencement
R * IR & B I Peolar Sudden Commencement " 20 11 36 ©Polar Sudden Commer it
1 217 44 a0 Polar Sudden Commencement
" 27 12 30 Polar Sudden Commencement
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TABLE 50
Absolute values of declination at Macquarie Island

All values corrected to I.M.S,

ime Observed Observed
M.T.) value Tats (G.M.T.) value
h m = 1 1954 h m i i
oL 22 2L 28,6 July 3 03 29 2L 3.9
oy 33 2, 28,2 i -} 2L 31,0
0¥ 57 2 2.9 ¥ e 03 37 2 3.9
oy 37 2L 27.5 * 4D oL 26 2L, 3.9
03 27 2L 30,9 v 19 03 22 2l 32,7
o4 13 2, 25,8 S oly o1 2 32,7
03 57 24 200 L 03 56 24 32,6
oy L2 24 24,2 " LPE ol 54 2L 31.3
06 Iy 2y 18,2 Aug, 3 03 22 24 33.1
06 55 2l 7.9 i ) ol 03 2L 34,
o4 26 2L 26,5 v 03 57 2k 33,0
05 10 24 25,9 il oy 52 2, 32,5
03 26 24, 2,8 " 17 03 23 20 32,3
o4 09 2L 28.6 il oL 05 2L 33,4
03 59 2y 22,0 L) (o 03 48 2 35,0
o4 I 2y 2l L. [o PRI 24 37.3
03 19 2 20k Sept, L 03 L3 2L 34,
o4 oa 2 21,7 o4 21 24 3.9
03 L3 24 19.4 b |y 03 L3 2y 35,4
o4 30 2L 2.9 Wl | oy 33 24 36.1
0z 51 24 23,2 bl 1 03 39 2L 35,2
03 33 2y 418.4 SR 2L 36,5
03 45 2 17.4 Lo 03 31 2L, 38,5
03 59 24 23.9 L o4 35 2L Lo.2
03 24 2L 25.4 Oet. L 03 27 2 40,4
o4 05 2L, 26,2 o oy 07 24 Lo.8
03 19 2L 28.5 et s - 03 36 2l 38.9
oL o 2 .3 i o4 3 24 38,2
03 L2 24 28.1 w48 03 32 2L 37.2
ol 26 2L 26,9 w48 2L, 43,6
03 4o 2L 27.4 | 03 Lo 24 39,8
oh 55 2y 25.6 w9y ol 34 2 37.7
03 Lo 2l 3404 Nov. 2 03 15 2, 40.8
oL 28 24 30,2 " 03 53 2L 39.5
03 52 2 .2 " 6 ol 39 24 37.0
ol 39 2 28.1 » & 05 36 2 36,5
oL 08 24 27.5 B S 03 20 2L L2.0
oL 55 2L 18.6 ® 1 s ol O 24 2.7
03 26 2L 29,2 Do, 3 03 14 24 44,8
oL 13 24 28.6 L - 03 55 2L 3.4
03 26 2 28,9 LURE T 03 18 2l &3
oy o7 24 28,3 R & 03 59 24 us.4
03 L9 2L 28,4 1 17 03 14 36.7
oy 34 24y 27.3 ¥ 17 03 50 24 39,2
oy o2 24 26.0 1o 26 o4 09 2L LO.6
o4 L5 2 25.4 iid 26 oYy L5 24 4o.8
03 43 24 30,7
ol 26 2L 29.9
03 08 24 31.8
03 20 25 3T
03 25 2 3.4
12 2L 34,6




TARLE 51
Absolute values of horizontal intensity at Macgquarie Island

All values corrected to I.M.S.

Time Observed 2
(G.M.T.) value Zaxe (G.M.T.)
h m ki 1954 h m
03 50 13390 July 3 03 46
03 59 13391 w 3 03 52
oL 16 13379 e e 03 57
ol 22 13382 M0 oy 07
03 L9 13387 milsan 03 35
03 57 13398 Mi=—=A9 03 45
oL 17 13406 W26 oL 19
Ol 24 13401 My 2h oy 25
o L5 13398 Aug, 3 03 38
ol 53 13405 ¥ 3 03 Ll
03 Li 13393 i oy 15
03 51 13397 ER=-10 ol 24
oL 18 13369 - B 03 1
ol 26 13368 ol I 03 47
03 36 13376 l=as oL 03
03 by 13376 LS o4 09
oy 02 13445 Sept. 4 oL 00
ol 11 13444 % oL 06
03 09 13388 LS E oL 10
03 16 13400 IR E o4 16
03 34 13437 =40 oL 12
03 I 13413 L ol 18
03 Ly 13365 L e oL 11
03 50 13360 B 25, ok 17
03 39 13365 oOct. L4 03 42
03 L5 13367 L 03 48
oy 02 13356 Ligh s =2 ol 11
ol 08 13357 L ks o4 17
03 58 13349 e | 03 L8
oy 05 13359 " 48 03 54
oy 02 13376 T oL 10
o4 09 13386 mi =27 o4 16
ol 1L 13380 Nov., 2 03 33
o4 20 13370 by 2 03 39
05 14 13361 [ 4 & 05 11
05 20 13359 W (3 05 17
03 LB 13356 kig 8 05 18
03 54 13354 = 8 05 2
03 L8 13362 ARl =2y 03 37
03 54 13364 o] 03 L3
03 L5 13369 Dsc, '3 03 14
03 51 13370 e 03 55
oL 09 13359 o e 03 18
o4 15 13360 e 03 51
ol 24 13363 ek T 03 14
oL 27 13364 RANDT-p 03 50
o4 02 13368 ol ol 09
oL 09 13368 pasiDh ol 45
03 L6 13364
03 52 13365




TABIE 52
Absolute values of vertical intensity at Macquarie Island

A11 values corrected to I.M.S.

T Obeerved Time Observed
e (G.M.T. value Hate (G.M.T.) value
195l h m T 1954 h m Y
Jan. 7 02 55 =Bl July 10 oy 47 643538
" 7 oL 54 -6li546 o 19 03 05 —-6L551
1 12 03 08 -6454L9 Ll oL 24 —6l524
R - 05 02 -6L561 . P 03 32 ~6l4530
e | 2 03 07 -64578 |96 05 11 -6l539
", Dy ol 34 -6L586 Aug. 3 03 02 -6U4536
I S 03 35 -64558 A 3 ol 21 -6l4532
"o 26 05 02 —6L570 " 5 03 L2 -6lLi5L9
Feb., 6 03 55 64555 W 5 03 L6 -61,548
i 6 05 28 -6L589 " 40 03 30 -6l54L0
W 44 03 05 —6l580 i T80 05 05 =6l541
49 oL 28 -6U4587 M| Ay 03 03 6L 501
. gg 03 36 —6LE60 i oly 20 -6L514
*, 20 ol 58 —6l1550 w1 o5 03 24 64536
LI - 02 56 -6L560 " 26 aly 56 -Gl 564
" 26 ay 18 -BLST1 Sep, L 03 23 64553
Mar. 5 03 02 —BLE1 L e L oy 37 -6L586
” 5 o4 L9 -6L567 ot 11 a3 23 -6l552
i 15 02 34 -6L576 " " Ol 50 64550
w. .45 03 L7 -6L5393 LIEE 03 18 -6L5L7
Wi 99 02 58 -6L631 it oL L8 =6l554
Wl 20 o4 14 -6L556 I 03 08 ~6L551;
|26 02 58 —6L550 wrag ol 52 —64,583
ol 2 oL 26 -6l577 Oct. L 03 10 64517
Apr. 2 02 55 ~6L5LE Wile ¥ ol 25 -64567
e ol 16 -6L5L7 i 03 15 -61,533
i o 03 14 -61563 i g oh 51 -6153,
oo B oL L2 -6L561 R T 08 -6L537
T 03 19 ~6L565 wila 06 12 -81537
il Ay 05 15 -6L57L It rds 03 14 -6L:608
iy DL 03 11 -6L598 A oy 28 ~6L641
w97 o4 4B -£1,588 = 03 18 -6L559
May 2 0335 -6L563 bRl o4 53 ~6L 561
i 2 ol 58 -6L639 Nev. 2 03 08 -6L609
by ol 05 29 -6l 566 i 2 04 13 =6LE17
WETAE 05 Ly —-6L577 3 6 oL 23 6456l
", 03 03 8575 " 6 05 53 ~6LEDT
e oY ol 30 -6L565 ) =25 03 14 -64550
Ny 12T 03 o -8L550 L oy 29 -645L7
ey 2F oL 26 —6L567 Dec, 3 03 07 =6L5L7
June L 03 29 -6L4554 Ly 5 oL 16 -6L547
1 in ol 52 -64548 7 olf 07 35 ~6U538
"y 33 03 Iy —6L53, g L 07 38 -6L536
LS - 05 13 -6L537 i | Ty ol 35 61531
* 18 03 20 -64526 N oL 38 -6l4536
"o48 oL Iy -6l4525 5l TS50 03 07 -54529
* 25 02:59 -6L535 i .H a4 10 -bL522
.25 oy 33 —6L5L3 b 19 05 L8 -64538
July 3 03 06 —6l4515 gl 06 03 —6Li514
" 3 oy 26 -64540 " 36 03 4t ~6L520
L 03 14 ~64 530 ks 26 05 05 —&L532




TARLE

MACQUARIE ISLAND MAGNETIC OBSERVATCRY

Summary of variometer room temperature, 1954

Values obtained from daily room thermometer readings

Temperature °C

Month
Max imam Mindmam Monthly Range Monthly Mean
January 9.0 e 3.9 Tl
February 9.9 5.5 L.n Ts7
March 9.0 3.5 5.5 T3
April 8.0 3.4 L.6 5.6
May T-9 2.5 5.4 L.9
June 5.4 =2.9 8.5 2.3
July .3 -5.0 9.3 0.8
August Loly -2.4 6.8 2.5
September 5.4 =0.1 5.5 3.1
October 6.2 1.5 L.7 L.2
Novenber 8.5 3.6 L9 6.k
Decenber 12.6 5.6 7.0 8.3
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