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This report describes the Heard Island
Magnetic Observatory, the staffing and operation
of which is the responsibility of the Bureau of
Mineral Resources, Geology and Gecphysics, Depart-
ment of National Development, Commonwealth of
Australia., The work done at the observatory is
part of the scientific resezrech programme which is
being carried out in Antarctica by the Australian

National Antarctic Research Expedition.

Details are given of the observatory site
and buildings, and of the instruments used at the
observatory, which commenced full-seale operations
on 141th March, 41952, The greater part of the
report consists of the presentation in tabular
form of the magnetic observations made at Heard

Island during the period March to December, 1952,
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INTRODUCTION

The Australian National Antarectic Research Expedition of the Antarctic Division,
Department of External Affairs, has been carrying out a programme of scientific research
on Heard Island since 11th December, 1947. Included in the programme is the study of
terrestrial magnetism, and since March, 1952, a magnetic observatory has been in full
scale operation. The Bureau of Mineral Resources, Geology and Geophysics, Department of
National Development, is responsible for the plamming and carrying out of the terrestrial
magnetism research programme.

Heard Island is in the Southern Ocean at latitude 53° South and longitude 73°
East. The Island was discovered by Peter Kemp, an English sealer, in 1833, but Kemp did
not publicise his discovery. The Island takes its name from John Heard, an American, who
rediscovered the Island in 1853.

Up to December, 1947, when the Australian National Antarctic Research Expedition
established the first permanent base, the island was visited only by sealers and occas-
ional scientific expeditions. Three scientific expeditions, the "Challenger" of 1847,
the "Gauss" of 1902 and the "BANZAR" Expedition of 1929, called at the Island for short
periods.

The Island is of volcanic origin and volcanic cones and lava flows give evidence
of considerable activity in the past. The only activity observed now is from Big Ben, an
ice~-covered group of cones, 9,000 £ft. high., Clouds of smoke can occasionally be seen
rising from the vents, and at night a red glow is sometimes visible.

The Island is elongated in a north-west direction. It is about 25 miles long
and tapers to a long narrow spit in the south-east. The widest part of the Island is
whout 12 miles.

Heard Island is in a hurricane zone and high velocity winds are frequent. The
temperature ranges between 20°F and 60°F. Conditions generally are wet, cold and corres-
pondingly unpleasant.

SELECTION OF OBSERVATORY SITE

The pite for a magnetic observatory should be free from natural and artifieial
local disturbances., No suitable site free from natural disturbance was found among those
examined, With consideration given to such factors as protection from prevailing winds
and freedom from artificial disturbances, a site was selected where natural disturbances
were a minimum., This site was at West Bay, one and a quarier miles from the camp area
(see Plate 1).

DESCRIPTION OF OBSERVATORY SITE AND BUILDINGS

The site co-ordinates are -

(a) Geographic - Latitude 53°01.9'S.
Longitude 73°21.9'E.

(b) Geomagnetic - Latitude -61°.
Longitude 129°.

The site is approximately 20 ft. sbove sea level on a flat shingle plain in the
lee of Mt. Andree, which is L61 £t. high., Scattered vegetation in the form of poa grass
and azorella hummocks relieves the flatness of the terrain in the near viecinity of the
site,

Climatic conditions are severe, Although Mi. Andree protects the site to a cer-
tain extent from the prevailing south-west winds, strong west winds sweep across the site.
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In summer the mean temperature is sbout 35°F and in winter about 30°F. Rainfall is about
L5 inches annually, March and April beinz the wettest months,

Both the Absolute and Variometer Huts (Plates 2 and 3) are constructed of pre-
fabricated wooden panels. Each panel is compcsed of twe layers of bondwood separated by
2.1/2 in, of "Onozote" for insulation. Detailed hub descriptions can be found in a
previous report (Ingell, 1953).

PROGRAMNME OF INVESTIGATION AND STAFF

Continuous recording variometers were insgtalled during late 1951 and early 1952,
The variometers are controlled by absolute mzgnetic determinations made regularly each
week, The data cobtained is treated by routine magnetic observatory techniques,

The magnetic observatory is operated and maintained by a single observer.

ABSOLUTE AND SEMI-ABSOLUTE INSTRUMENTS AND METHODS OF USE

Modified Kew Pattern Magnetometer manufactured by Elliott Bros. (Plate 4, Pig.1).

Description, This absolute instrument is used for declination measurements only.
The horizontal eircle for the instrument has verniers reading to 20 seconds of arc., One
eyeplece division corresponds to 1.23 minutes of arc and tenths of a division can be
estimated by eye., The large magnet- is hollow and approximately 7 ecentimetres in length.
At each end of the magnet are glass discs on which two lines are engraved at right angles.
The magnet is held in a brass sheath in which the magnet can be rotated. Small marks are
engraved on both the magnet and sheath so that the magnet can be rotated accurately from
the "erect" to the "inverted position, Phosphor-bronze ribbon fibre is used to suspend
the magnet stirrup, onto which the magnet and sheath are hooked.

Method of use. On each absplute cbservation day two sets of declination measurements
are made, usually with a time break between them, The line of detorsion of the fibre is
determined first, using z graduated inevtia mass, then the magnet is suspended and read—
ings are taken with the magnet erect, then inverted, and Tinally erect again,

Quartz Horizontal Magnetometers Nos.172,173 and 7L, (Plate 4, Pig.2).

Description. These instruments are semi-absolute, in that the main instrument con-
stant based on the magnet and fibre constants has to be determined by comparison with an
absolute instrument, Due to the change in time of this constant, regular intercomoar-
isons must be made. Three Quartz Horizontal Magnetometers (QHM's) are used, so that
comparative changes in any of the individual QHM constants can be detected.

The QHM's are used to make egular horizcntal intensity measurements. Since Tovemn—
ber, 1952, QHM 172 has also been used as a declination instrument.

The QHM's are of La Cour design, manufactured in Denmark. One graduated horizontal
eircle is used Tor all three QHM's, and each instrument can be clamped to the circle in
turn. The magnet is made of cobalt steel, 15 mm long and of moment 2 C.g.8. units, The
magnet, magnet carrier and mirror are suspended by a quartz fibre from the top of the
QHM. A mercury thermometer is fitted tc the instrument so that the chamber temperature,
which is presumed to be the temperature of the magnet and Tibre, can be read.

Method of use. The prineciple of operation of the QHM is the balaneing of the hori-
zontal component of the earth's magnetic field which acts on the QHM magnet, by the
torsion in the quartz suspension fibre. In practice the fibre is given a torsional value
of 2x and the angle between the magnet and the magnetic meridian is observed. This angle
is related to the horizontal intensity by a simple relationship., In order to allow for
residual torsion in the guartz fibre and change of declination during readings, it is
usual to commence observations with a reading for zero torsion (neglecting residual tor-
sion), then a plus 2= reading is followed by a minus 2= reading, and finally another gzero
torsion reading is made. Absolute megnetic determinations of horizontal intensity on
Heard Island are made using two QHM's each week. QHM's 173 and 174 are used alternately
with QHM 172, which is regarded as the standard instrument and which is in constant use.
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On each absolute observation day two sets of readings are made with each of the two
QHM's. One set consists of 0, +2%x, -2%x, =-2%, +2%, O readings, thus ensbling two values
of horizontal intensity to be obtained from each set. Declination changes during sets
are corrected for by scaling declination values for each reading from the variometer
trace,

The equation comnecting horizontal intensity with deflection angle is:-

log H = C -log ain@-c,lt + ¢, H cos 2,
where C = constant based on magnet and fibre constants
cy= temperature coefficient
t = temperature
co= induction coefficient
@ = deflection angle for 2= torsion in fibre.

The constant C is not stable and, as stated earlier, regular intercomparisons are
necessary for control of its drift.

Magnetometric Zero Balance No.62. (Plate 5, Fig.i).

Description. This instrument, commonly called the BMZ, is semi-absolute in that it
depends for its stability upon the constancy of the moments of the compensating magnets
used in its construction., Regular intercomparison is necessary to control the compen-
sating magnet moments. As the name implies the BMZ is a balance, in which the vertical
intensity of the Earth's magnetic field is balanced by compensating magnets, the strength
of which can be evaluated.

A cobalt steel magnet, 60 millimetres long and of moment 100 c.g.s. units, is :
balanced about a horizontal axis on agate bearers, The optical system of the instrument
is arranged so that the position of the balance magnet is determined by reflecting a
crosshair object from a mirror on the magnet, onto a scale in the observing telescope.
The scale reading when the magnetic axis of the magnet is horizontal is called the
Neutral Division, and this point is easily found by observing the magnet with its north-
seeking end at first south and then north.

The balancing of the vertical intensity is generally achieved by using two compensat-
ing magnets, though auxiliary magnets are provided in case exceptional values of intensity
occur. One magnet, the "Orstit" steel field magnet, is fixed in position and compensates
for approximately 99% of the Earth's field, This magnet is carefully insulated against
rapld temperature changes and a delicate thermometer inserted into the centre of the
magnet allows the temperature to be read to 0.02 degrees Centigrade.

The remaining uncompensated part of the vertical intensity is balanced by a small
"Orgtit" steel magnet capable of being rotated about az horizontal axis in the same vertic-
al plane as that of the balance magnet., The influence of this turn magnet on the balance
magnet is related to the degree of rotation of the turn magnet, so that exact balancing of
the Earth's field is done by rotating the turn magnet until the balance magnet is in the
neutral position. The field magnet has a strength of a few thousand c.g.s. units, and the
turn magnet gbout 160 c.g.s. units., Auxiliary magnets, when required, are screwed on
underneath the turn magnet.

Method of use., A four-legged stand was constructed so that the BMZ could be used on
a pler. On absolute observation days, the instrument is assembled and allowed to stand
for ten minutes to reach temperature equilibrium. The Neutral Division is determined
before observations are commenced because it is found that small changes take place from
week to week. Every few months the disc zero is determined, i.e. the position for which
the turn magnet has no effect on the balance magnet, The disc zero determinations
indicate that it is very constant in value,

A series of four readings is taken, the balance magnet being clamped between each
reading and finally the Neutral Division is checked, It is found that the BMZ gives very
consistent values on any one absolute day, and four readings are ample. -

In the reduction of readings, corrections are made for temperature and rate of change
of temperature, by using the following formula:-

z:zc—nct—2«14t+zt+z

1 ]
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Z = total compensating field, which is numerie-
ally egual to the Earth's field

= field of field magnet at 0°C
o<1 = temperature coefficient of field magnet
t = temperature
4t = rate of change of temperature
Zt = field of turn magnet
Z_ = Tfield of supplementary magnet.
Cambridge Dip Circle No.226.

This instrument is available for use, but was not used during 1952.

VARIATION INSTRUMENTS

Magnetograph. (Plate 5, Fig.2).

A La Cour magnetograph of normal sensitivity and speed 415 mm per hour was
installed during late 1951 and early 41952, and controlled recording commenced on 11th.
March, 1952. The arrangement of the variometers and recorder is shown in Plate 3, Time
marks are put on the magnetograms from sn independent light source operated from a pendu-
lum clock. Every five minutes, contacts on the clock close and a time mark is registered
on the magnetogram. To mark the hour, three consecutive minute marks are registered, one
before the hour, one on the hour and one after the hour.

The time lamp ie situated behind the recording lamp and the time marks appear as
a geries of dotted lines and curves parallel to the continuous lines and curves cbtained
from the recording lamp.

The reflected images of the recorder lamp and time lamp are focussed:on to the
recorder drum by cylindrical lenses. Each variometer has its own cylindrical lens, and
by having the variometers and their respective lenses at different heights, the reflected
images from each variometer are confined to one-third of the recorder drum. Several
total reflecting prisms set in front of the recording lamp provide a series of secondary
light sources so that it is possible to record large variations in magnetic field compon-
ents. When a light spot approaches the edge of its one-third of the recorder drum, a
secondary image moves onto the drum from the opposite edge.

The weight-driven pendulum clock is Wound once a week and regulated when necess-—
ary by lengthening or shortening the pendulum,

Horizontal Intensity Variometer.

Description, The horizontal intensity variometer consists basically of a magnet sus-
pended in the magnstic prime vertical.

The magnet is made of cobalt steel, is & mm long, 25 milligrams in weight, and has a
moment of 0.8 c.g.s. units. The suspension is a quartz fibre, at each end of which is a
small conical globule for attachment. The magnet is attached to a mirror and stirrup,
and the whole unit is attached to the fibre.

Two total reflection prisms are used to transmit the light through the front lens of
the variometer to the magnet mirror and back., One prism is fixed on an adjustable plate
controlled by three screws. The other prism is moveable and suspended by a bi-metallic
strip, the length of which is adjustsble, to enable temperature compensation of the vari-
ometer to be made. The temperature trace is the record of a beam of light reflected from
the top silvered part of this suspended prism. The bi-metallie strip is held in a clamp
which is in turn attached to a plate. The latter can be adjusted by three screws in the
same way as the lower fixed prism. The base-line mirror is on a frame mounted on a plate
which is also adjustable by three screws,



-H=

"Ghost" images from the prism and mirror surfaces are eliminated by using 87° reflec-
ting prisms instead of right-angled ones, and setting the angle between the front and
back surfaces of the baseline mirror at 1°.

Scale value. Scale-value determinations are made at approximately weekly intervals,
care being taken not to make the determination on a2 disturbed day. The method used is
that of Helmholtz-Gaugain coil deflections. The instrument scale value is ebout 10,2
gammas per mm., and a deflecting field of 300 gammas is used. This field, applied first
positively and then negatively, gives a double deflection on the trace of about 60 milli-
metres.

The scale value equation is:-
B, = &L
b+ 3
where Eg = scale value in gammas/mm.

¢ = coil constant of 7.49 gammas/ma.
i = current in milliamps.
u = trace deflection in mm.

The milliameier used to measure the coil current is a Victorian Meter Leboratories
Meter S/N10922, The instrument can be read accurately to 0.1 milliamps on the range 0-50
milliamps, and corrections are applied for temperature. Before being sent to the Island
in March 1952, the meter was calibrated against a sub-standard meter. g

Temperature compensation. When the variometer was set up initially, it was undercom-
pensated, with a temperature coefficient of 16.9 gammas per degree Centigrade. In April,
4952 the bi-metallic temperature strip was reversed and shortened. An analysis made in
Septenber, 1952 showed that the variometer was gtill undercompensated to the extent of
0.9 gammas per degree Centigrade. On the basis of this result a small final adjustment of
the bi-metallic strip was made late in September, 1952 and thereafter no temperature effect
has been observed.

orientation. In September, 1952, the magnetic meridian in the Absolute Hut declination
pier was transferred by theodolite traverse into the Variometer Hut. For this purpose the
anticipated provisional monthly mean declination for Septenmber of 50°00' West was chosen.
After the magnetic meridian line had been established, orientation tests were made on the
H variometer using deflecting currents of 100 milliamps in the Helmholtz—Gaugain coil.
Results showed the magnet in the variometer to be 1°02' out of the prime vertical., A
toreion head adjustment of half a degree was made so that the misorientation of the magnet
was gbout half a degree. The misorientation was such that secular variation of declin-
ation would bring sbout complete orientation by the end of 1954.

Baselines. Absolute cobservations are made each week and baseline values are computed
after the H ordinates are scaled at the times corresponding to the times of absolute ob-
sgervations, :

A check on the temperature compensation of the variometer is made by observing whether
any relation exists between baseline value and temperature ordinate.

Declination Variometer.

Description. The declination variometer has a magnet 12 mm, long, with a moment of
1 e.g.8, unit, suspended in the magnetic meridian. The method of suspension is similar to
that of the H variometer., A large adjustable prism lens transmits the light beams through
the variometer, The baseline mirror is mounted on an adjustable support.

Scale value, Scale-value determinations are made every four months by the torsion head
deflection method, in which the variometer torsion head is rotated through three 30° steps
on either side of the zero position, and the deflection of the magnet is recorded for each
position of the torsicn head.
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The secale value of the declinometer is given by the expression: -
_ £ x Cotangent 1!
= Fowr 2R

where ED = scale value in minutes of are per millimetre

f = angle in minutes through which the torsion head is rotated

h = angle in minutes through which the magnet turns when the
torsion head is rotated through an angle f
R = distance in millimetres from the first nodal plane of the

prism lens of the variometer, to the drum, diminished by
one third of the thickness of the eylindrieal lens in
front of the drum.

Three determinations made in 1952 showed good agreement and the value ED = 0.912
minutes per mm. was adopted for the whole year.

On one ocecasion the secale value was determined by using a Helmholtz-Gaugain coil to
deflect the magnet. The value obtained by this method was O. 909 minutes per mm.

Orientation. Orientation tests were made in September, 1952, using a Helmholtz-
Gaugain coil. Results showed that the variometer magnet was 15 minutes of arec out of the
magnetic meridian 50°00' West, No adjustment was made. Secular variation is such that
orientation will be complete in early 4195l.

Baselines, Absoclute observations are made each week with the Elliott Bros.magneto-
meter. Declination ordinates are sgaled for the time of absolute observation, and the
baseline values computed.

Vertical Intensity Variometer.

Description., The vertical intensity Variometer has a "Monad" tungsten-steel magnet
balanced on agate bearers. The magnet is 60 mm long, 2,500 milligrams in weight and has
a moment of 100 c.g.s. units., The magnet mirror is the polished, flat, upper surface of
the magnet. A total reflection priem transmits the light beam down to the magnet mirror.
This total reflection prism is suspended by a bi-metallic strip from a fixed support and
its movement serves to register temperature changes in the variometer. A baseline mirror
is mounted on an adjustable support,

Scale value., Scale-value determinations are made at approximately weekly intervals,
using a Helmholtz-Gaugain coil centred over the variometer magnet. Initially, the magnet
was oriented with its north-seeking end north and the scale value was 1.4 gammas per mm.
Late in March, 1952 the magnet was oriented with its north-seeking end south, and the
scale value become 3,41 gammas per mm., For the latter orientation a deflecting field of
110 gammas is used. This field, applied positively and then negatively gives a double
deflection on the trace of about 60 millimetres,

The scale value equation is:-

= BE
B & 5
where E, = scale velue in gammas per mm.
¢ = coll constant of €6.10 gammas per ma,
i = current in milliamps
u = trace deflection in mm,

Temperature compensation. When the variometer was set up initially with the north-
seeking end of the variometer magnet oriented north, it was overcompensated for tempera-
ture, there being a coefficient of 6.l gammas per degree Centigrade. When the magnet was
reversed late in March, 1952, with the north-seeking end oriented south, the variometer
became undercompensated for temperature, with a coefficient of 11.6 gammas per degree
Centigrade. In April, 1952 the bi-metallic temperature strip was reversed and lengthened,
and thereafter no temperature effect has been observed.
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Orientation and horizontality of the variometer magnet. The horizontality of the
magnet was tested by alternately placing the magnet on the agates, north-seeking end
north, then north-seeking end south and checking that it balanced evenly in both orient-
ations. It was found necessary to grind the magnet for horizontality. '

Baselines, Absolute observations are made each week with the Magnetometric Zero
Balance No.62, The Z ordinates are scaled at each time of sbsolute observation and the
baseline value computed. A check on the temperature compensation of the variometer is
made by observing whether any relation exists between baseline value and temperature
ordinate.

Shrinkage of Magnetograms.

A shrinkage gauge was used, consisting of a twelve—-inch length of well-seasoned wood
with five metal points protruding. Each magnetogram is "pricked" after removal from the
magnetograph drum and measurement of the distances between the pricks serves to indicate
to what degree expansion or cantraction of the magnetogram has taken place. All scalings
made for derivation of mean hourly values, baseline values, scale values, and for other
computation purposes, are corrected for expansion or shrinkage.

COMPARISON OF ABSOLUTE AND SEMI-ABSOLUTE INSTRUMENTS

Quartz Horizontal Magnetometers Nos.172,173 and 174.

In February, 1952, QHM 4172 was intercompared with QHM's 187,188 and 189 on Heard
Tsland, These last three QHM's had previously been intercompared with Askania Magneto-
meter No.508813 at Toolangi. During 1952 and early 1953, QHM's 172, 173 and 174 were
regularly compared through baselines and after a special series of baseline intercompari-
sons had been done in February 1953, QHM 4172 was returned to Toolangi for intercomparison
with Askania Magnetometer No.508813 again. This last intercomparison took place in June,
1953, The correction to International Magnetic Standard for Askania Magnetometer No.
508813 had previously been determined.

I.M.S5. Corrections.

February, 1952 - QHM172 H. = -0, 00039H
Dl R

“Hms T »
e, 1953 - GUTE e = 0000
QHEMA 7Ly éﬁ = -0.00081H

Elliott Bros. Magnetometer.

The Elliott Bros. magnetometer was intercompared in January, 1951 with D.T.M. C.I.W.
Magnetometer No.18 at Toolangi and again in February, 1952 with Askania Magnetometer
No.508810 at Heard Island., The latier series of intercomparisons was not reliable and the
I.M.S. correction in use is that obtained from the former intercomparison, the relation-
ship being:-

Dims = Ppi1iott — 0.3'.
Magnetomeiric Zero Balance No.62.

Magnetometric Zero Balance No.62 was calibrated at Rude Skov before being sent to
Heard Island. An intercomparison series at Heard Island in February 1952 with Askania
Earth Inductor No.5010174 did not yield reliable resulits, and no up.to date I.M.S. correc-
tion is available for BMZ No.62.

VARIOMETER BASELINE VALUES AND SCALE VALUES

The observed baseline values and adopted baseline valués of the variometers are listed
in Tables 1, 3 and 5. Abrupt changes in the adopted baseline values together with the
causes of such changes are shown in Tables 2, L and 6.
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The observed and adopted variometer scale values are listed in Tables 7s 9 and 10,

Abrupt changes in the adopted scale values and the causes of such changes are listed in
Tables 8 and 41,

BASTC HOURLY VALUES AND ASSOCIATED MEANS

Tables 12 to 41 list the mean hourly values of horizontal intensity, declination and
vertical intensity. Declination and vertical intensity are tabulated in a numerical
sense to avoid using negative signs, since both declination and vertical intensity are
negative in the algebraic sense at the Heard Island Ubservatory.

All hourly scalings were made in millimetres at the observatory. The scalings were
checked in Melbourne in readiness for conversion to gammas in the case of horizontal
intensity and vertical intensity, and degrees and minutes of are for declination., Daily
maxima and minima were also scaled and checked in millimetres.

Scale values and baseline values were computed at the observatory and checked in Mel-
bourne. Using this checked data the scale valuees and baseline values were analysed in
order to obtain adopted scale values and adopted baseline values.,

The itempsrature coefficients of the horizontal intensity and vertical intensity vari-
ometers for the period during which they were not temperature compensated, were obtained
after a statistical analysis of the variations of observed baseline values with tempera-
ture. From these coefficients, temperature corrections, in gammas, for each hourly value
were computed and tabulated,

By combining the adopted baseline values, adopted scale values and temperature correc-
tions, the hourly millimetre scalings were converted to gammas in the case of horizontal
and vertical intensity and degrees and minutes of are for declination. From these final
reductions, daily means and hourly means for composite days were computed.

MONTHLY MEANS AND ANNUAL MEAN

Monthly means were computed using the mean hourly values of the magnetic elements.
The annual mean was computed from the monthly mean values. For 1952, January, February
and part of March were not availsble for inclusion in the annual mean (see Tables 42 and

43).

MAGNETIC ACTIVITY

The principal magnetic storms are shown in Table L. In classifying these storms, the
frequent short term disturbances which were associated with aurorae and which usually
occurred about 1600 hours and 2200 hours Greenwich Mean Time were omitted, though K-indices
as high as 7 were sometimes recorded during these periods.

The sudden commencements are listed in Table 45. Only clear cases have been noted,
this criterion applying particularly to polar sudden commencements,

EK-INDICES
K~indices are scaled each month from the records. The scale adopted has a lower limit
of 1000 gammas for K=9. The procedure followed is o select the magnetically guiet days

from each month's records and use the mean hourly scalings of these guiet days to prepare
Sq curves, which are used as the basis of the K-Tndex scalings, ;

REPRODUCED MAGNETOGHAMS

Two selected magnetograms representing a quiet day and a disturbed day are reproduced
as Plates 6 and 7 respectively, in order to illustrate the type of record produced at the
Heard Island Magnetic Observatory.

REFERENCE

Ingall, L. N., 1953 - Geophysical Work at Heard Island, 1952/1953, Bur.Min.Res.Geol., &
Geophys., Records 1953 No. 5.
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TABRLE 7
Observed and adopted H scale-values
Determinations with Helmholtz coil

Adopted Adopted
Date Observed Adopted value Date Observed Adriﬁted value
H H used from H _H used from

1952 Y/mm ¥/ mm 1952 Y/mm ¥/ mm
16 March 9. 79 10.13 March 11 5 8ept. (9.83) 10.43
2l " 10,01 7 L 10.19
27 " 10.35 13 L 10,06

1 April 9.72 17 " 10.12

8 " 9.96 20 bl 10.16
15 " 10,42 2l o 10.10
27 % 10.18 E 25 L 10,18 h

& May 10,00 3 0ct. 10,45  10.46 117307 gept. 28
13 0 10.17 3 " 10.43
22 N 10.06 11 1 10. 39
26 v 10.56 6 " 10.47
141 June 10.16 22 L 10,48
15 " 10.18 4 Nov. 10.43
18 " 10.09 10 o 10.48
22 " 10,08 x 19 i 10.51
25 " 10.13 25 " 10.42

2 July 10. 06 2 Dec. 10.50 x

g v 10.12 Mm 10.47
14 " 10.22 x 18 " 10.50
19 " 10.08 23 n 10. 40
25 " 10,07 1953 i
0 v 10.14 1 Jan. 10.34 x 10,42 1767 Dec, 29
& August 10,17 = 5 L 10,49

9 " 10.15 10 " 10,45
16 i 10.11 16 " 10. 38
=T 10,12 23 v 10.40

x Disturbed conditions; disregarded in mean
TAELE 8 .
Abrupt changes in the adopted H scale-values
Change from
Date preceding Cause of change
value

1952 ¥/mm
28 gept. +0, 33 Torsion head adjusted
29 Dec. -0, 00 Torsion head adjusted after displacement by hurricane

TAELE 9
Observed and adopted D scale values
Date Obeerved Adopted Method used for determinstion
D D

1952 T /mm T /mm

16 March 0.91418 0.912 Torsion head deflections

20 July 0.9418 0.912 " " "




o

TABLE 10

Observed and adopted £ scale-values

Determinations with

Helmholtz coll

Adopted Edopted
Date Observed Adopted value Date Observed Adopted value
7 Z used from _z Z used from
1952 f/mm Y/mm 1952 ¥,/mm Y/ mm
13 March  1L.3d 14,36 March 11 5 Sept. 3.15 3.1k
i " 14, 32 i3 " 3.13
46 " 14,62 7 " 3.1l
19 " 14,30 25 " 3.15
2y " .64 x 3 Qet. 3497 3.15 0O0h, Oct. 1
27 " 1445 3 " 3.13
2 v 3 3.11  15h, March 28 16 " 3.15
1 April 3,47 x - S 3,13
8 " 3.02 L4 Nov. 3.15
15 " 3.08 10 i 3.16
27 " 3.12 19 " 3. 14
13 May 53T 25 " 3«15
22 " 3,16 2 Dec. 3.15
2 " 3.06 0 " 3.15
11 June 3.12 g " 3.15
16 v 3.11 235 " 3.17
22 " %42 x
29 hig 3.10 1953
2 July 3.12 343 00h, July 1 1 Jan. 3.08xx 3.09 A47h, Dec. 29
8 3- 1 3 L
10 3.09
@ " 3.1 "
" 16 3.09
19 3.14 23 3.06
25 " 3.13 =
30 " 3.44
& August 3.41 3,14 0Ch, August 1
9 2 3.1k
16 " 314 .
2h i 3.13
x Disturbed conditlons xx Positive deflection only
TABLE 11
Abrupt changes in the adopted Z scale-values
Change rrom ;
Date preceding Cause of. change
value
1952 Y/mm
28 March -11.25 Magnet reversed to South end pointing North
11 July + 0.02
1 Aug. + 0,01
1 Oct. + 0.1
29 Dec. - 0,06 Magnet reground
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) TABLE L2
Summary of monthly mean velues

MONTH H . D Z H D Z
1952 T A== T T == T
A1l days Ten least disturbed daya
March 18450 L9 Sl - L7077 18468 L9 59.5 L7076
April 18432 L9 57.4 L7084 18472 L9 54,9 L7089
May 1845 49 57.4 L7088 18474 49 5ly.8 47100
June 18163 49 56.0 L7102 18472 L9 55.6 L7102
July 18L67 L9 57.2 L7109 18L69 L3 57.4 L7111
August 18470 Lg 58,3 4711k 18477 49 58.2 L7120
sept. 18460 49 59.8 L7147 18473 La 59.0 L7121
Oct., 18466 L9 59.9 L7120 18475 4g 59.2 L7426
Nov, 18477 L9 60.1 L7136 18L8L Lg 59.6 L7135
Dec. 18478 L9 60.7 L71L2 4848L L9 60.7 L71L9
Year 18461 L9 58.4 L7099 18475 49 57.9 L7443
Five international quiet days Five international disturbed days
March 18472 Lg 52,9 L7085 Insufficient records
April 18472 L9 55.0 L7090 18475 L9 &1.7 Lo
May 18473 L9 547 L7104 18454 L9 61.2 L7073
June 18470 43 55.4 L7100 18y L9 57.1 47098
July 18471 Lg 57.8 L7110 18477 L9 55.0 L7406
August 48477 L3 58.2 L7424 18462 L3 58,1 L7142
Sept. 18477 L3 58.8 L7423 18428 L9 62.5 47110
Oct. 18477 49 59.0 Lyi29 18453 L5 60.0 L7103
Now., 18482 L9 59.6 L7136 18L70 49 61.4 L7144
Dec. 18488 L9 60.7 L7148 18469 L9 60.5 L7123
Year 18476 49 57.2 L7115 18457 L9 53.8 u7igL
TAELE

Summasry of annual mean values

Based on the months March-December 1352

YEAR H D Z H D Z
T 2 ¥ Y T = L b
All days Ten least disturbed days

1952 18L61 Lg 58.1 47099 18475 L 57.9 47113

Five international guiet days Five internationsl disturbed days
1952 18476 L9 57.2 L7145 18457 L9 53.8 L7194




TABLE Ll
Principal Magnetic Storms

March-December 1952

Maximum
Month Began at Ended at Intensity K-Index
d h m d hh
March 035 O7 29 12 244 Severe 9
15 14 00 17 19 Severe 8
21 o4 00 26 al Severe E]
30 13 00 40 06 Severe E]
April 18 16 00 20 ™M Moderately sesvere 7
24 12 00 23 44 Severe 8
28 00 00 08 22 Severe g
May 17 23 59 19 20 Moderately severe 7
26 08 00 34 2L Severe 8
June 08 05 00 11 10 Moderately severe 6
14 o4 00 15 09 Moderately severs 6
22 07 00 25 00 Moderately severe 7
29 19 ™ 30 12 Severe &8
July 05 02 00 06 13 Bevere 8
20 07 00 22 42 Moderately severe 6
August 17 04 24 19 06 Moderately severe [
29 14 00 30 09 Moderately severe 7
34 18 47 ol 06 Moderately severe 7
September 07 17 00 10 415 Moderately severe 7
13 22 00 15 03 Moderate 5
25 18 00 26 09 Moderately severe T
27 03 00 27 18 Moderate 5
28 .- - 01 06 Severe 8
October 03 14 00 06 19 Severe B 8
21 10 10 22 09 Moderately severe T
25 17 00 27 06 Moderately severe 7
29 11 00 02 03 Moderately severe 7
November 20 22 00 22 2 Moderately severe 6
26 09 00 29 29 Moderately- severse 7
December 01 12 00 05 14 Moderately severe 7
13 00 OO 13 15 Moderately severe 6
2L 04 15 26 03 Moderately severe ird
27 16 00 03 03 Severe 8
TABLE L5
Sudden Commencements
March-December 1952
Date Time Type Date Time Type
h m h m
March il 7 Sept. 07 12 Sudden Impulse
2l April 46 25 Polar 3Sudden Commencement 2 Oct. 12 57 Polar Sudden Commencement
3R 16 37 Polar Sudden Commencement
¥e ey 23 59 ?ﬁlsﬁfzgﬁnmﬁgﬁnt 10 " 19 17 Polar Sudden Commencemsnt
- i e 17 17 Polar Sudden Commencement
2 June 48 54 Polar Sudden Commencement 24 " 10 10 Storm Sudden Commencement
11 " 21 21 Polar Sudden Commencement (8mall initial impulse)
"
5 19 of ‘Foiars fudden. Commnboneny 6 Nov. 17 L9 Polar Sudden Commencement
1 July 20 34 Storm Sudden Commencement
g 22 410 Polar Sudden Commencement 5 :D:;-.r.:. 19 30 Polar Sudden Commencement
"
2 mug. 22 LO Polar Sudden Commencement 21 390 Sherm sadden. Dopmenceent
" (Small initial impulse)
15 20 04 Storm Sudden Commencement n
" - 2k 041 15 Storm Sudden Commencement
17 01 2 Storm Sudden Commencement (Small initiel impulse)
o 18 47 Polar Sudden Commencement
Iy Sept. 48 33 Polar Sudden Commencement




TABLE L6

HEARD ISLAND MAGNETIC OBSERVATORY
SUMMARY OF VARIOMETER ROOM TEMPERATURE MARCH 41952 — DECEMBER 1952

As indicated by H Variometer Thermometer

My Werimm T Sa—— ;Ean Range
March 6.0 2.4 L.o 3.6
April 6.9 1.4 2.9 5.5
May Lol -1.9 1.4 6.3
June 1.5 2.4 -0.3 3.9
July 3.2 -1.4 0.3 L.6
August L.0 =31 0.0 Ted
September 1.0 -2.1 Ou1 3.1
October 2.6 -1.3 0.7 3.9
Novenber 3.5 0.1 1.7 3.l
December 5.0 0.8 2.9 4,2

Year 6.9 T | 1.4 10.0
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PLATE

Fig I Absolute hut, looking west.

Fig 2. Variometer hut, looking north - west
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frgl Modified Kew -pattern Magnetometer.

l”{ ﬁu;imﬁkﬁﬁﬁm; - : : l : :

Fig. 2. Quartz Horizontal Magnetometer
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Fig I Magnetomecric  Zero  Balance

fig 2 la Cour Magnetugrapn
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