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I. INTRODUCTION, 

During the summer of 19I+7-I4.8, the Australian National Antarctic 
Research Expedition established oases on Heard Island and Macquarie Island. 
The Expedition* s supply ship HMALST 3501 made two trips to the Subantarctic 
for the purpose of landing the island parties and their stores and equipment 
and, as a member of the scientific party during each of these operations, the 
writer was able to carry out a programme of magnetic observations. This 
included complete sets of magnetic readings at Heard Island and Macquarie 
Island and, during a brief visit to the French-owned lies de Kerguelen, 
observations on a more restricted scale at Port Jeanne d'Arc 

Magnetic measurements had not previously been made at Heard Island 
and, in the vicinity of Atlas Cove where the" landing was carried out and the 
camp subsequently set up, a magnetic station was established after a careful 
selection of - the most favourable site. At the lies de Kerguelen it was not 
possible to revisit the station occupied by the Deutsche Sudpolar-Expedition 
1901-3, but observations were made at a point corresponding as closely as 
could be ascertained to one of the Dip Circle Stations (1930) of the British 
Australian New Zealand Antarctic Research Expedition (Farr, 19W+). The 
observations at Macquarie Island were made on the site of the original 
Australasian Antarctic Expedition station established in 1911 near the northern 
end of the island and subsequently reoccupied by the British Australian New 
Zealand Antarctic Research Expedition in 1930. 

II. INSTRUMENTS; 
The magnetic instruments used on the expedition consisted of the 

following:-
One Theodolite-Magnetometer \ CI.W. No. 18. 
One Earth Inductor CI.W. No. 18 . , 
One Watts* Vertical Intensity Variometer No. 15977.. 

In addition, as accessories -
One Chronometer of the usual marine type. 
One Observing Tent made to the pattern of the Carnegie field tent. 

The magnetometer was used in the declination (D) and horizontal 
intensity (H) measurements anil the theodolite attachment for sun observations. 
Inclination or dip (i) was determined with the earth inductor. In this report 
the results shown have been reduced to International Magnetic Standard using 
the corrections of ' 1 s t September 19U5- which are based on inter-comparisons 
made a t the Watheroo Magnetic Observatory. The usual convention in regard to 
signs has been adopted,•• i.e., east declinations and north inclinations are 
counted as positive. * " 
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The main purpose of the vertical intensity variometer was to 

provide a quick method of checking the degree of uniformity of the magnetic 
field either in the locality of existing stations or at possible sites for 
new stations. Although normally used only as a relative instrument, it was 
previously calibrated to enable a reading of the absolute value of vertical 
intensity to be made if necessary. 

The chronometer was checked against the Mount Stromlo rhythmic time 
signals" received on the ship's radio. It was checked daily for several days 
before landing, immediately on completion of the magnetic observations and dur
ing the course of the observations, when possible, by signals relayed from the 
ship to the land. 

III. HEARD ISLAND. 
Field Observations: After a stormy passage from Fremantle, the LST 3501 
reached Heard Island on 11th December 1947 and the landing operations were 
subsequently carried out at Atlas Cove near the northern end of the island. 
Rough weather and the rugged nature of the coastline made it impossible to 
land elsewhere on the island, with the result that the magnetic observations 
were restricted to the area in the vicinity of Atlas Cove. As with the 
landing operations, the magnetic work was frequently hampered by bad weather. 
There was little respite from the wind which was usually of gale force and 
accompanied by rain and snow and only on rare occasions was the island not 
completely covered by low clouds. The rapidity with which the changes in 
the weather took place rendered passage between ship and shore uncertain and 
hazardous. As a result, little progress was made with the magnetic programme 
until the landing was well advanced and the camp established, when it was 
possible to live ashore and make full use of whatever favourable weather 
occurred. 

The selection of a suitable site for the absolute station presented 
some difficulties. It was desirable to select a position where magnetic 
conditions were reasonably uniform, which would be sufficiently removed from 
the camp site to be free from interference from future installations, and 
where there was some natural protection for the observing tent from the pre
vailing westerly winds. Preliminary readings with the vertical intensity 
variometer showed that the Atlas Cove area was subject to extreme local anom
alies. It was finally decided to set up the station on the pebble flat on 
the west side of Atlas Cove and near West Bay (Plate 2). Here, the mag
netic field was less disturbed than elsewhere, the site was well removed from 
the camp and some measure of protection was afforded by Mount Andree. 

The station is situated on the western part of the fairly extensive 
pebble-covered plain which is slightly elevated above sea level and connects 
the mountainous mass of the Cape Laurens Peninsula with the main part of the 
island to the south. The general opinion is that the plain is a raised 
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>each composed of marine-eroded moraine material. The station is approx-
.mately 1 5 0 yards from the "beach at West Bay and 200 yards from the foot of 
lount Andree, a prominent volcanic hill of trachyte. The station was marked 
>y a "brass plate, 3 t f in diameter, set in the top of a small concrete pillar 
Left flush with the surface and surmounted "by a small cairn of stones. 

On December 20th the magnetic equipment was transported to the site 
selected for the station, "but all hope of making a start with the observations 
?as frustrated during the next two days by a severe blizzard during which wind 
relocities exceeded 100 miles per hour. On December 23 rd the weather had 
Improved sufficiently to allow the observations to be started. The sun made 
m e of its rare appearances just long enough for azimuth observations to be 
carried out. During the first day H and I were observed alternately and at 
19 h. L.M.T. D readings were started and continued at half-hourly intervals 
mtil the evening of the 2 4 t h . By that time the weather was rapidly deter
iorating. The tent was hastily dismantled and the equipment packed up. 

Results of Variometer Survey: A series of vertical intensity variometer read
ings was made in the Atlas Cove area (Plate 2 ) . A knowledge of tjie local 
anomalies is useful both in the selection of a site for the absolute station 
and in assessing the extent to which the absolute observations can be consid
ered as representative of the normal values of the magnetic elements on this 
part of the earth1 s surface. 

Variometer readings were made at 100-foot intervals along traverses 
AA 1, BB', DD 1 and DC. (Plate 2 ) . The results of the readings appear in Plate 
3 b . On the eastern side of Atlas Cove traverse AAf was in a N-S (magnetic) 
direction for a distance of f ,000 feet on the flat, low-lying beach between 
Atlas Cove and Corinthian Bay, and traverse BB 1 in an E-W (magnetic) direc
tion from a point near the old Admiralty Hut for a distance of 1 , 2 0 0 feet 
towards Rogers Head. The results indicate the presence of intense magnetic 
anomalies,* apparently caused by the basalt flows which originated from the 
now extinct craters on the Rogers Head Peninsula. This locality was obvious
ly unsuitable for the absolute station. 

On the pebble flat on the western side of Atlas Cove, traverses 
DD* and DC were read. The results show that the anomalies here are of 
smaller magnitude, probably on account of the predominantly trachytic nature 
of the rocks in the vicinity. Clearly, the area on the western side of 
Atlas Cove was to be preferred for the site of the absolute station. 
Nevertheless, the variometer readings around the selected site show a con
siderable gradient in the vertical intensity and point to the need for 
exact reoccupation of the station in future work, if reliable secular varia
tion data is to be obtained for Heard Island. The total range of 4000 
gammas in vertical intensity observed in the Atlas Cove area indicates that 
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Date L.M.T. Declination 
Dec.24th 

1947 
Oh. 00m. 

to 
I8h.00m. 

-*|8 °43l 5 
(Mean) * 

# Observec 
shown bj 

1 declinat 
T the grap] 

ion values are 
1, Plate 3-a 

Date L.M.T. Inclination 
Dec.23rd 

1947 
h m 
15 09 
17 59 
18 16 

-68° 3715 
-68° 36] 3 
-68° 3618 

Date L.M.T. Horizontal Intensity 
Dec.23rd 

1947 
h m 
12 40 
13 38 
16 07 
17 03 

.18361 gauss 

.18348 gauss 

.18349 gauss 

.18382 gauss 

The observed values of declination between 19h L.M.T. on the 23rd 
December and 19h L.M.T. on the following day are shown by the graph, Plate 3a, 
and the mean value shown in Table 1 is that of the apparently undisturbed por
tion of the graph between Oh and I8h on the 24th December. 
. It is evident that a magnetic disturbance was in progress during the 
first three hours of the declination observations. An examination has been 
made of the Watheroo and Toolangi magnetograms for December 23rd and 24th. 
At both observatories a ! sudden commencement1 was recorded at l6h 17m, Heard 
Island X.M.T, on the 23rd and the magnetic elements were slightly disturbed 
during the ensuing 4 to 5 hours. Apart from this period, the magnetograms 
indicate relatively quiet conditions during the time occupied by the observa
tions. The above-mentioned 'sudden commencement' occurred during the third H 
determination and accounts for the high value obtained in the fourth determina
tion. However, it is considered that the disturbance was not severe enough 
to vitiate the results and that between Oh and I8h on December 23rd the D re
sults represent the normal diurnal variation for this element at Heard Island. 

the values at the absolute station may he considerably affected by an anomaly 
of a purely local character. 
Results of Absolute Observations: The results of the absolute observations 
are given in Table 1. 

Table 1. Observations at Heard Island. 
Lat. 55° 0119 S. Long. 75° 21.9 E. 

Observer: N.G. Chamberlain. 
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After leaving Heard Island, the LST 3501 visited the lies de 
Kerguelen and a landing was made near the old Whaling Station at Port 
Jeanne d'Arc on 31st December 1947. A magnetic station was established in 
the approximate position of the British Australian New Zealand Antarctic 
Research Expedition Dip Circle Station No. 2 of 17th February 1930 (Parr,1944). 
The station description given in the British Australian New Zealand Antarctic 
Research Expedition report was not complete enough to enable the site to be 
accurately located and no station peg was found. 

The new station (Plate 5b) is situated on the grass-covered flat 
'west of the old Whaling Station, approximately 100 yards from the beach, and 
209 yards west of a small hut standing on the left bank of Waterfall River. 
The station was marked by a brass plate, 3" in diameter, set in the top of a 
small concrete pillar left flush with the surface and surmounted by a small 
cairn of stones. 

The duration of the ship's stay at Port Jeanne d'Arc was too short to 
allow a complete set of observations to be made and some considerable time was 
spent making sun observations for an azimuth determination and in correcting 
trouble which developed in the earth inductor galvanometer. The declination 
and inclination were observed and variometer readings were made in the vicinity 
of the station. Prom the reading of the variometer at the station, it has 
been possible to derive a value for vertical intensity based on the calibration 
of the instrument at Toolangi Observatory prior to the trip. 

The results of the observations are given in Table 2a and, for the 
purpose of comparison, the results of the observations made in 1930 during the 
British Australian New Zealand Antarctic Research Expedition are given in 
Table 2b. 

Table 2. Observations at Port Jeanne d yArc. lies de Kerguelen. 
Lat. 49°52l8. S. Long. 69°48.9 E. 
a. Observer: N.G. Chamberlain. 

Date L.M.T. Declination 
Jan. 1 st 

1948 
h m 
11 34 
11 47 

-47° 40J6 
-2+7 k010 

Date L.M.T. Declination 
Jan. 1 st 

1948 
h m 
10 34 -67° 1914 

Date L.M.T. Vertical Intensity 
Dec.31st 

1947 
h m 
14 40 0.433 gauss 

IV. ILES DE KERGUELEN, 
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Date Inclination Total 
Force 

Local Apparent 
Time 

Feb.17th 
1930 Needle No. 1 67^5819 

Needle No. 2 67°57l8 0.2+600 
gauss 

1i4h 50m - I6h 30m 

V. MACQUARIE ISLAND. 
Field Observations: The LST 3501 left Melbourne on 28th February 19U8, on 
its second trip to the Subantarctic and reached Macquarie Island on March 7th. 
The entire operation of landing personnel, stores and equipment was accom
plished at Garden Bay, a small inlet of Buckles Bay on the eastern coast and 
near the northern end of the island. Unfavourable weather prevented land
ings being made' further south on the rocky coastline, with the result that the 
magnetic work was restricted to the noi thern end, and there was no opportunity 
of reoccupying the station established at Caroline Cove near the southern tip 
of the island by the Australasian Antarctic Expedition in 1911. 

During the ship1 s stay at Macquarie Island, a reoccupation was made 
of Station A originally established by the Australasian Antarctic Expedition in 
1911 and subsequently reobserved in 1930 by the British Australian New 
Zealand Antarctic Expedition (Farr. -\3kk). The station is situated on the 
isthmus which connects the high promontory of Wireless Hill with the main 
island to the south, approximately 70 yards west of the shoreline of Buckles 
Bay, and 50 yards east of the northern end of a rocky ridge known as Razorback 
Hill (Plate The isthmus is an area of sandy and boggy ground, most of 
which is covered by a rank growth of the coarse tussock grass, Poa foliosa. 
Pools of water and offensive smelling peaty mud fill the hollows which sea 
elephants have made between the tussocks. The wet and marshy nature of the 
station site added considerably to the difficulties encountered in making the 
observations. 

Some trouble was experienced in finding the exact station site. 
There remain only a few ruins of the sealers' huts and digestor house referred 
to in the description given by earlier observers and the distances given to 
these structures were of little use; but by using the bearings to a number of 
prominent off-shore rocks, the search was finally successful in unearthing the 
small wooden peg placed by Kennedy in 1930 to mark the station. An exact 
reoccupation of the 1930 station was therefore possible. It was concluded by 
Farr(l9W+) that the 1930 station was a very close reoccupation, certainly to 
within 2 feet of the original Station A of the 1911 Expedition, so that the 
present results can be compared directly with the two earlier sets for the 

Table 2. 
(contd.) 

Observations at Port Jeanne d fArc. lies de Kerguelen. 
Lat. l+9°32:8. S. Long, 69°U8l9 E. 
b. Observer: R.G. Simmers. 



- 7 -

purpose of determining secular variation. The wooden peg was replaced 
by a small concrete pillar with a "brass plate, 3" in diameter, set in 
the top and left flush with the surface. 

The preliminary work of locating the station and then clear
ing and levelling the site and draining away as much of the water as 
possible occupied several days before the observing tent was erected 
and the absolute observations commenced. On March 18th alternate 
sets of H and I were carried out and, from 17 h L.M.T. on the 18th 
March until 17 h on the following day, D was observed at half-hourly 
intervals. During the two weeks available for the magnetic work 
on the island the weather was generally very poor. The observing 
tent withstood a severe buffeting from the wind and at times rain was 
driven through the canvas and sprayed over the instruments inside. 
The earth inductor was finally put out of action by the deposition of 
moisture but fortunately this was after four inclination determinations 
had been completed. Strong gusty winds, clouds, and rain made con
ditions particularly unfavourable for the sun observations and it was 
only after several unsuccessful attempts that an azimuth observation 
was finally obtained. As it was possible on this occasion to make 
only two settings on the sun (with vertical circle left and right 
respectively), the observations gave a minimum of data required for the 
computation of azimuth but were sufficient for a provisional determina
tion of the declination. However, since the writer's visit to 
Macquarie Island, more complete azimuth observations have been carried 
out in 1950 by R. Dovers, Australian National Antarctic Research 
Expedition surveyor, and the final declination values given in this 
report, as well as the true bearings to fixed marks as shown in Plate 4 , 
are based on the true meridian as established by Dovers. 

Results of Observations: The results of the absolute observations 
are given in Table 3a and the results obtained at the same station in 
1911 and 1930 (Farr, 1944, 16) are given in Table 3b and 3c, respectively. 



Table 3. Observations at Macquarie Island Station A. 

- Date L.M.T. Declination 
h m 4 ' 

March 18th 18 26 
to + 23° 261.7 

March 19th 17 kk (mean) * 
191+8 

(mean) * 

* Observed declination values are shown by 
the graph, Plate 5-a. 

Date L. M.T. Inclination 
h m 

March 18th - 08 U9 - 78° 11+17 
19U8 12 15 - 78° 1517 

13 02 - 78° 1512 
16 36 - 78° 1319 

Date L. M.T. Horizontal 
Intensity 

h m 
March 18th 10 01 .131+30 gauss 

191+8 11 13 .131+31+ 11 

13 1+7 .131+61+ " 
15 25 .131+65 11 

17 22 .131+65 " 

b. Observers in 1911: E.N. Webb, assisted by A.L. Kennedy. 

Date Declination Inclination Horizontal Force 
1911 L.M.T. Dec. L.M.T. Dip L.M.T. Force 
Dec. 
13th 

9.2 hrs-
11.7 hrs. 18° 3318 11+.1+ hrs. 77° 5010 

10 hrs-
11.2 hrs. .13986 

c. Observer in 1930: A.L, Kennedy. 

Date Declination Inclination Horizontal Force 
1930 L.M.T. Dec. L.M.T. L.M.T. Force 
Dec.2 
Dec. 3 7.8 hrs-

11.0 hrs. 
19° 5511+ 

16.9 hrs. 78° 1816 
8.6 hrs-
10.3 hrs. .131+86 

Discussion of Results: The Toolangi magnetogram for March 18th 
indicates moderately quiet magnetic conditions and it is considered 
that the determinations of horizontal intensity and inclination 
represent fairly normal valueB for these elements at Macquarie Island. 
The period during which the declination was observed is a slightly 
more disturbed one. The disturbance observed at Macquarie Island 
between l8h and 20h on the 18th March (as shown by the declination 
readings) corresponds with a similar disturbance of much smaller 

Lat. 5U°3012. $. Long. 158°57.0. E. 
a. Observer: N. G. Chamberlain 
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Interval 
Mean Annual Change in Magnetic 

Element s Interval 
D I H 

1911-1930 + 4 ' - 1 . 5 ' -36 gammas 
1930-1948 + 12' +0.2' — 3 gammas 

There has been a marked increase in the rate at which the 
declination is becoming more easterly, a decrease in the annual change 
in horizontal intensity and a change of sign in the secular variation 
of inclination. These results indicate the need for more frequent 
reoccupation of the Macquarie Island station, and also.point to the 
desirability of reoccupying the Caroline Cove station to secure 
additional data on the apparently anomalous nature of the secular 
variation in the Macquarie Island region. 

Although the stations at Macquarie and Heard Islands are too 
remote from the Antarctic continent to provide much help in determining 
the present position of the south magnetic pole, the increasing easterly 
declination at Macquarie Island suggests a continuation of the westerly 
movement of the pole. It was concluded by Parr (1944) from a study of 
all the previous Antarctic magnetic observations that the pole was mov
ing in an approximately north-west direction and that its most probable 
position in 1931 was lat. 70° 20' S and long. 149° It is imposs
ible to determine to what extent the polar movement is related to the 
declination changes at Macquarie Island because of the possibility of 
effects resulting from more local causes. If, however, it is assumed. 

magnitude at Toolangi. A 'sudden commencement1 was recorded at 
Toolangi at 13h 40m, Macquarie Island LMT, on March 19th, consisting 
of an abrupt increase in D of 3 f with a return to the normal value 
after 30 minutes and it appears likely that the effect of the same 
disturbance is shown in the declination observations at Macquarie 
Island by the peak which occurred at approximately I4h on March 19th. 

. The results of the three occupations of the Macquarie Island 
Station A made in 1911, 1930 and 1948, respectively, provide important 
information regarding secular changes of the magnetic field. It 
appears that there has been considerable change in the secular varia
tion between 1911 and 1948. Table 4 shows the mean change per year 
in each element for the two intervals between the three sets of ob
servations. 

Table 4 . Secular variation at Macquarie Island Station A. 
for the intervals 1911-1930 and 1950-1948. 
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th at the declination change is entirely due to the parallactic effect 
of the polar movement and, further, that the polar movement has "been 
towards the north-west, the secular variation of 12' per year at 
Macquarie Island since 1930 is consistent with a movement of the mag
netic pole of approximately 4 miles per year. 

Variometer readings taken in the vicinity of the station show 
considerable variation in the vertical intensity over a relatively small 
area. It is to he expected that such anomalies would he associated 
with the basic lavas which form the main constituent of the bedrock of 
the island and it is clear that the absolute values at this station will 
be influenced to a certain extent by local anomalous effects. 
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