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ABSTRACT

This report describes the Macquarie Island Magnetic Observatory,
the staffing and operation of which is the responsibility of the Bureau of
Mineral Resources, Geology and Geophysics, Department of National Develop-

ment, Commonwealth of Australia.

Details are given of the observatory site and buildings, and of
the instruments used at the observatory, which came into full-scale contin-
uous operation in April 1952. The greater part of the report consists of
the presentation in tabular form of the magnetic observations made at

Macquarie Island during the period April to December, 1952,

(vii)



INTREODUCTION

During the summer of 1947-48 the Australian National Antarctic Research Expedition of
the Antaretic Division of the Department of External Affairs established a scientific
research station on Macgquarie Island. This base has been continuously manned since then,
and the research activities include a programme in geomagnetism, which is conducted by the
Geophysical Section of the Bureau of Mineral Resources, Geology and Geophysics. The
magnetic obeervatory started continuous operation in Marech 1952,

Macquarie Island is a sub-antarctic island situated about 900 miles south-south-east
of Tasmania. It was discovered in 18410 by Captain Fred Hasselborough in the sealing brig
"Perseverance', Despite visits by members of antarctic expeditions under Bellingshausen
in 1824, Wilkes in 1840, Scoit in 41901 and J,K. Davis of Shackleton's party in 41909, the
first magnetic measurements were not made until 1911 (Webb, 1925). In that year (1911),
a base was established on the i1sland by the Australian Antarctic Expedition under Mawson.
This station was closed down in 1915 and the next magnetic observations were made by A.E.
Kemnedy of the British-Australian-New Zealand Antarctic Expedition which visited the
island in 1930 (Farr, 194k4). During the establishment of the present station in March
1948, magnetic observations were made by N.G., Chamberlain of the Bureau of Mineral
Resources (Chamberlain, 1952). Continuous occupation by geophysicists engaged in mag-
netic observations has been maintained since April 4950.

OBSERVATORY SITE AND BUILDINGS

To select a suitable site for the magnetic observatory, a vertical-intensity wvario-
meter survey was made in April 1949, by A.E. Bunbury (Jacka, 1953). Taking into account
the need for accessibility and for convenience in erecting buildings, a site ‘was selected
where natural magnetic disturbances are a minimum. The selected site is about 1,200 feet
south-south-west of the main station area, and its co-ordinates are:-

Geographic - latitude 54° 30'S.
longitude 158°57'E.

Geomagnetic - latitude -61°
longitude 243°

The observatory buildings are on a level grassy area, about 25 fit. above sea level
and more than 300 ft. from the nearest camp building.

Climatic conditions are severe, but in general do not hamper the operation of the
observatory. The average temperature during 1952 was about 39°F, with a minimum of 25°F
and a maximum of 52°F, Wind, mainly from the west, has an average velocity of 16 m,p.h.
with occasional gusts of over 100 m.p.h. There are few calm days.

The absolute and variometer huts are pre-fabricated buildings consisting of a frame
with roof, floor and wall panels made of 2,4/2 inch sheets of "Onazote', faced with bond-
wood. The huts are guyed to the ground to prevent any movement during very strong winds,
Both buildings were erected by expedition members during relief operations in April 1950.

The variometer hut (Plate 1, Fig.‘l) measures 12ft. x 18ft, and is divided into three
sections, namely, the porch, 6ft. x 6ft., the control room, 6ft. x 6ft,, and the vario-
meter room, 12ft, x 12ft, The porch serves as the entrance and light trap. In the
control room are the time-marking clock and the panel with the recorder and scale-value
control units. The piers for the variometers and recorder are situated in the northern
half of the variometer room, the recorder being on the west of the variometers, as indie-
ated on the floor plan. A general view of the variometer hut is shown in the photograph
%n Pla?e 2 (Pig.1). The arrangement of the variometers and recorder is shown in Plate 3
Fig.1). :

A small elevated structure, situated about 80 feet east of the variometer hut, houses
batteries and a trickle charger to supply the required D.C. power to the magnetograph.

The sbsolute hut (Plate 1, Fig.2) measures 12ft. x 12ft., and contains seven windows
and two skylights, Thie hut is well 1lit and provides ample space for making sbsolute
ocbservations. Two piers in the northern half of the hut, one under each skylight, are
used for making the absclute observations. The eastern pier, station E, is used for
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observing horizontal intensity and declination with the Q.H.Ms., and the western pier,
station Ew, for observing vertical intensity with the B.M.Z. A general view of the
absolute hut is shown on Plate 2 (Fig.2). The two piers supporting the B.M.Z. and
Q.H.M, instruments are shown in Plate 3 (Fig.2).

PROGRAMME OF INVESTIGATION AND STAFF

Some intermittent recordings of horizontal intensity and periodic absolute obser-
vations were made by Flower in 1950 (Oldham, 1953). The continuous recording magneto-
graph was installed in 1951 (Oldham, 1953) and regular controlled recordings commenced
in April 1952 (McGregor, 1954). The variometers are controlled by semi-absclute mag-
netic observations made every seven to ten days. The data obtained are treated by
normal observatory techniques and preliminary results are sent by radiogram to the Head
Office of the Bureau in Melbourne for monthly publication.

The observatory is operated and maintained by one cbserver who is relieved after
about twelve months! duty. The observers, with their periods of office, since contin-
uous staffing of the observestory commenced, have been:-

April 1950 May 1951 W.R. Flower,
May 1951 - April 1952 W.H, 0ldham,
April 1952 ril 1953 P.M. McGregor.

Ap!

December {953 p,B, Tenni,
December 1954 C,L. Robertson.
December 1955 P.E. Mann,

April 1953
Decenmber 1953
December 1954

SEMI-ABSOLUTE INSTRUMENTS

Quartz horizontal-force magnetometers (Q.H.Ms.).

General,.

Control of the values of declination and horizontal intensity recorded in
1952, was obtained by Q.H.Ms. Nos.177 and 178. The instruments (Plate 3, Fig.2)
are of La Cour design and with them it is possible to determine only semi-
absolute values of these two magnetic elements, A description of the instruments
is given by La Cour (1936).

Yearly comparisons against absolute instruments at the Toolangi Magnetic
Observatory enable a check to be kept on drift and any sudden changes in constants.

Procedure for the determination of H.

Horizontal intensity is measured with the Q.H.M. by applying a torsion of 2=
radians, and observing the angle § through which the magnet is deflected from the
meridian position. This torsion, if applied first in a positive and then in a
negative direction, gives twice the required angle (@) and this eliminates any
possible error due to residual torsion. f

Horizontal intensity observations were generally made once a week, if magnetic
conditions permitted, together with observations of declination and vertical inten-
sity. A determination comprised two measurements of H, at an interval of about 5
minutes., Q.H.M., No.177 was used for the first few months and thereafter No.177 and
No.178 were used alternately, The Q.H.Ms, drifted during the year and the correc-
tions to Internation Magnetic Standard (I.M.S.) ranged from -7 gammas to -12 gammas
for Q.H.M, No,177 and from -5 gammas to =9 gammas for Q.H.M. No.178. Details con-
cerning these corrections to I.M.S. are given below.

The verniers on the horizontal circle are calibrated to 30 seconds, but it was
the practice to estimate readings to 1/10 of a minute., An atteched thermometer,
which was read at every setting of the magnet, allows a correction to be made for
the temperature (t) of the magnet, An induction correction has to be applied and
this is dependent upon the angle § between the axis of the magnet and the meridian,
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The formula used for the computation of H is:-
log H=C - log sin @ + c4t = c2H cosf
where C = a constant depending on the torsion coefficient
of the suspension, the moment of the magnet and
the torsion angle (2x).
c¢q= temperature coefficient of the magnet;
t = temperature;
co= induction coefficient of the magnet;
§ = deflection angle for 2n torsion in the fibre.

C, ¢4 and cp are given by the manufacturers of the instruments and were
determined by intercomparisons made at Rude Skove.

2rocedure for the determination of D.

Declination can be measured with the Q.H.M. provided the collimation error and
the error due to residual torsion are known. The total of these two errors may be
determined by comparison obeervations against a standard instrument. The correction
is applied to the circle reading obtained when the magnet i1s in the '"zero torsion"
position and this, combined with readings made by sighting on an azimuth mark,
enables the observer to calculate the declination.

Observations were made at intervals of sbout a week, if magnetic conditions
permitted, Q.H.M, No.177 was used for the first few months, and thereafter No.177
and No.178 were used alternately,

An observation consisted of two sets, one before and one after the H observ-
ations, Each set consisted of three settings on the magnet together with azimuth
merk readings, Corrections of +0,8 minutes for Q.H.M. No,177 and -9.8 minutes for
Q.H.M. No,178 were applied to reduce observed values of declination to I.M.S8. The
determination of these corrections to I.M.S. is described below.

The small horizontal circle, open scale and high scale value of the telescope
make the determination of declination with the Q.H.M. less accurate than with an
absolute magnetometer,

Magnetometric zero balance (B,M,Z,).

Genersal.

Vertical intensity was measured directly with B.M.Z, No.64 (Plate 3, Fig.2).
This Instrument, which is fully described by La Cour (1942), comprises an indicating
magnet with optical system, and two other magnets to neutralise the vertical field
on the indicator. The upper fixed "field" magnet neutralises the greater part of
the field by producing an opposing field (Zc), while the lower adjustable "turn"
magnet allows for final exact compensation by producing an additional field (Zt).
The vertical intensity is tnen the total of the fields due to the two magnets.
Corrections for temperature (t) and the rate of change of temperature (4t) have to
be applied.

The indicating magnet is so fashioned that it is exactly horizontal when in a
neutral field, The scale division in the eyepiece against which the indicating
mark rests when the magnet is horizontal, is the "neutral division". This is con-
trolled by a prism, which bears against a spring, in the optical path, and is
lisble to sudden small changes, thereby necessitating freguent determinations of
the "neutral division'". There was a probable change in the constant Z, (or Zi)
during transport of the B.M,Z. during field work in November 4952.
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Procedure for the determination of Z.

Determination of this element consisted of two sets of observations, one before
and one after the declination observations, A set consisted of the following oper-
ations:-

Firstly, determination of the "south" position, i.e..the orientation
of the B.M.Z, in which the indicating magnet is most sensitive.

Secondly, a check determination of the "neutral division" by taking
readings at "north" and "south" positions.

Thirdly, four readings, at two-minute intervals, of time, temperature
and turn magnet,

No correction to I.M.S. was applied to the observed values because no inter-
comparisons have been made (see below).

The formula used in the computation of Z is:-
Z = Zg + Zt -0t - 2adt
where Zo = constant field produced by the fixed magnet;
Z = variable field produced by the turn magnet;
t = temperature of fixed magnet;

4t = rate of change of temperature shown by the
fixed magnet thermometer;

= temperature coefficient of B.M.Z. as a whole;

combines the temperature coefficients of both
magnets and the materials of the B.M,Z.

COMPARISON OF SEMI-—ABSOLUTE INSTRUMENTS

The Q.H.M. and B.M.Z. instruments used for magnetograph base-line control are semi-
absolute types and liable to drift. Fregquent intercomparisons are therefore necessary to
keep track of their correction to I.M.S.

A set of Q.H.Ms. comprises three tubes, each with magnet and mirror assembly, which
are used with one circle and telescope, All three instruments (Nos.177,178 and 179) were
at the island in April 1952. Simultaneous intercomparisons in horizontal intensity
betwesn No,179 and each of the other two in turn, were made at this time (Ervin, 1953).
This gave the differences between the three instruments, N®.179 was then returned to
Australia and compared with Askania megnetometer No.508810 at the Toolangi Magnetic Obser-
vatory to determine its I.M.S, correction. From this it was possible to calculate the
I.M.8. corrections as at April 1952, for the two instruments left at the island,

Pricr to the relief operations in April 41953, No.179 was again compared at Toolangi
and its drift determined. At the island, intercomparisons during the year between
Nos.177 and 178, using the magnetograph base-lines as a reference, enabled a record to be
kept of thelr differences, During the relief operations in 1953, No.178 was replaced by
No.179. The former was subsequently compared with the magnetometer at Toolangi, and
No.179 was compared at the island with No.177. From the results of these intercomparisons,
drift curves were drawn for all three Q,H.Ms. The corrections to be applied throughout
1952 were obtained from these curves,

The drifts of the three Q.H.Ms. in 1952 were as follows, No.177, five gammas; No.178,
four gammas; No.179, five gammas, These drifts were all in the same direction and repre-—
sented a numerical increase in the negative correction to I,M.S. for all three instruments,
The drifts correspond to decreases in the moments of the magnets, i.e. to changes in the
constant C in the formula for the computation of H,

For declination, it is desirable to observe the I.M.8, correction directly rather
than to compute it, as the correction for residual torsion depends on the horizontal
intensity. The declination correction for Q.H.M. No.177 was determined at Macgquarie
Island in April 1952, by comparison with Askania declinometer No.508810 from Toolangi



—hH=-

Observatory. This gave a correction to I,M.S. of +0,8 minutes of arc. Subsequent use of
Nos.177 and 178 during the year, incluoaing sets of intercomparisons, gave an I.M.S. correc-
tion of -9.8 minutes of arc for Q.H.M. No.178.

VARIATION INSTRUMENTS
General.

The magnetograph is of La Cour design, of normal sensitivity, and has a recording
speed of 15mm per hour., It comprises a declinometer, horizontal-intensity variometer and
vertical-intensity balasnce., The arrangement of the variometers and recorder is shown in
Plate 3, Fig.1. A complete description of the three variometers and recorder can be found
in the literature (La Cour, 1930), (La Cour and Laursen, 1930).

Time marks are put on the magnetograms by means of contacts on the pendulum clock
which close every five minutes., The hour is marked using two extra contacts; one before
the hour and one after the hour. When these contacts close they light a separate time-
mark lamp, which is placed behind the recorder lamp, Time marks are cbiained from all
mirrore in each variometer, Hence there is.a set of time marks on the record parallel to
each base line and a set that follows each magnet spot., Those from the temperature
mirrore have been made too weak to record. Both sets of time marks are essential because
the magnet spots identify the central main trace and are free from parallax, They are
therefore used whenever possible. However, during disturbed periods when the main traces
go off scale and reserve traces are recorded, the base-line time marks must be used.

Daily chronometer comparisons were made with time signals from radio station WWV.
This allowed the pendulum clock to be kept well within plus or minus half a minute, even
though temperature variations were large enough to produce erratic rates.

Temperature controcl of the magnetographs was effected by making daily readings of
the thermometers in the H and Z variometers. The thermal strips with attached prisms,
which provide temperature compensation in the H and Z variomeiers, give a photographic
record of temperature changes. As the external temperature fluctuations were often rapid
and up to 5°C. in a day, it was necessary to obtain hourly temperatures from the photo-
graphic temperature record.

Horizontal-intensity variometer.

Scale values.

Determination of scale values wae made as often as possible and averaged once
every ten days. A standard Helmholtz-Gaugain coll giving a uniform central field of
7.49 gammas per milliampere was used. Positive and negative currents of 15mA for
intervals of a few minutes each were used to produce a spot on each eide of the
normel trace on the magnetogram.

Table 2 gives the observed scale values for 1952, There were no scale-value
changes and the adopted value is the mean of the observed values. No variation of
scale value with ordinate has been used,

Temperature compensation.

In the La Cour H variometer, movements of the horizontal intensity trace due to
the effect of temperature on the magnet can be compensated by means of a bimetallic
gtrip of adjustable length, with a prism at the end, When the strip is of correct
length and operates in the correct sense, movements of the recording spot, due to
movements of the magnet caused by temperature, are exactly counteracted by the
motion of the priem, Thus it is possible for there to be no variation of recorded
ordinate with temperature,

However, when the initial observed base lines were plotted against temperature it
was found that the H variometer had a large temperature coefficient. Several adjust-
ments were made in 1952 and 1953 to reduce this coefficient., Until 20th July, 1952,
one degree Centigrade increase in temperature decreased the ordinate by 13.5 gammas,
Thereafter, for the remainder of 1952, a temperature increase of one degree Centi-
grade increased the ordinate by 5.6 gammas,



Orientation.

When the H variometer was criginally assembled the magnet was aligned approxi-
mately in the magnetic prime vertical. No opportunity presented itself during 1952
to make accurate tests for any departure from true orientation,

Base lines.

Table 7 shows the cbserved and adopted base-line values for H, corrected to
Ilul Sl

Because of the irregular intervals between the absolute determinations, it was
not poesible to use an exact statistical method for the adoption of base-line values,
Generally, the time of shifts was fixed first, in most cases by reference to the log
of adjustments, but in a few cases by inspection of the plotied values only. The
mean of the observed values for each period was taken as the adopted base line.
Periods of adjustments of some days duration in July and August were uncontrolled
and are indicated in foot-notes to the tables.

Because the H variometer had a large temperature coefficient during 41952 and
because of freguent large temperature fluctuations, it was essential to calibrate
the H temperature scalings, The corrections were derived directly from a graph pre-
pared in terms of temperature ordinates, Analysis of plotted values of temperature
ordinate against simultaneous thermometer readings revealed that, corresponding to a
given temperature, four spontaneous shifts occurred in the temperature ordinate
during the period August to November, 1952,

The total shift over this period increased the temperature ordinate at 0°C. from
L9, 75mm to 51.21mm as determined by least squares analysis, This is equivalent to
18 ganmas in the H base line, Although the range of the observed base lines over
this period is of the same order, it was only possible on one occasion to maske a base-
line change at the same time as & shift occurred in the tempsrature curve, Thorough
examination has not revealed the reason for these shifts.

Declination variometer.

Scale values.

The dimensions of the optical componente and the distances between the different
elements were cbtained in 1952, Two series of torsion observations were made to
determine the scale value, As a check, one determination was made with the Helmholtz-
Gaugain coil from the H variometer, The results and the adopted values are shown in
Table 1.

Orientation.

When the variometer was installed, the magnet was aligned approximately in the
magnetic meridian, There was no opportunity to test the orientation during 1952, but
torsion observations for D scale values showed no apprecizgble misalignment of the
magnet.,

Bage lines,

The observed and adopted base-line values are listed in Table 5, A statistical
method for the adoption of base-line values could not be used because of the irregular
intervals between the absolute determinations, In most instances the times of shifts
were fixed by reference to the log of adjustments and in others by inspection of the
plotted values only. The mean of observed values for each period was taken as the
adopted base-line value for that period.

Adjustments were made over periods of several days during July and August, and
base lines were uncontrolled during those periods.

Vertical-intensity variometer.

Bcale values,

A coil similar to that on the H variometer is used for scale-value determinations,
These were made concurrently with the H scale-value determinations, using the same
controls.
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The observed and adopted scale values are shown in Table 3. There is one scale-
value change, and this was selected by analysis to give the same weighted wvalue for
the year as the mean observed value. A gradual drift occurred during the latter
part- of the year, with increasing scale value. This was probably due to the effect
of moisture on the knife-edges. A modification to the balance was made in 1953 to
enable frequent changes of the drying agent to be made without disturbing the
elements in the optical path,

Temperature compensation.

An optical arrangement similar to that in the H variometer allows for exact tem- -
perature compensation In the Z balance. Analysis of all base-line observations
showed that this instrument was fully compensated during the year.

Orientation,

When the Z variometer was installed the magnet was aligned horizontally. RNo
accurate test could be made in 1952 to check the orientation.

Base lines,

Table 9 shows the observed and adopted base-line values of the Z variometer.
These values indicate a drift in the B.M.Z. during the period August 1952 to January
1953. There were no adjustments to the Z balance during this period but a base-line
change coincides with resumption of normal sbsolutes following use of the B.M.Z. in
the field in November 41952, This has been aseribed above to a change in the constants
of the B.M.Z. The difference between absolutes preceding and following the field
observations is 12 gammas; the increase in base-lines from August 1952 to January 1953
is of the order of 30 gammas, The B.M.Z. therefore drifted by about 18 gammas during
the period, i.e. at a rate of sbout 3 1/2 gammas per month,

Two base lines have been adopted for this interval, assuming that the change
occurred during the field work. The scatter about the two adopted values for this
period is of the order of 5 or 6 gammas, which is not excessive, as a single base-
line determination has an acecuracy of about i gammas,

Magnetogram scalings.

Mean ordinate scalings of all elements were made for intervals bounded by successive
hour marks, The time used was G.M.T. and the results were tabulated on standard forms,
Scalings were also made of the instantaneous maxima and minima for each Greenwich day and
the times of occurrence, Horizontal and vertical intensity scalings were made in milli-
metres, and declination scalings were converted directly to minutes of arc using an
appropriate table,

Shrinkage correction.

All scalings for tabulations, base lines and other determinations are corrected for
shrinkage or expansion of the photographic paper. Immediately after the record was
removed from the recorder drum each morning it was marked in three places, on the reverse
side, with a pricker bar, The pins in the bar are sc arranged that they can be easily
identified, and the distance between different pins is known. Thus at any subsequent
date, measurement of the pin marks on the magnetogram determines the amount of shrinkage
or expansion relative to the time at which the trace was recorded.

BASIC HOURLY VALUES AND ASSOCIATED MEANS

Basic hourly values.

Hourly values of magnetic declination, horizontal intensity and vertical intensity
are given in Tables 15 to 23, 24 to 32 and 33 to 41 respectively., ' The values are the
means for successive hourly periods commencing at 00 hours G.M.T.

The values for vertical intensity are expressed in a numerical sense without sign;
the vertical intensity is algebraically negative at Macquarie Island. Declination is
easterly at this station and therefore positive; the listed values are therefore also
correct algebraically. .
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Scalings, tabulations and means were carried out by the observer at the island and
were subsequently checked by computing staff at the Melbourne office of the Bureau under
C.A, van der Waal, Base lines and scale values were computed and checked in the same
manner, When the observer (P.M. McGregor) returned to Melbourne with Q.H.M. No,178, the
I.M.8. corrections were determined as detailed above, When these were obtained, the H
temperature coefficient was determined and the final base-line values were adopted.

The scaled mean hourly ordinates of H and Z were reduced to intensity values by the
computing staff at Melbourne, Declination values were derived by applying the base-line
values to the already reduced mean hourly scalings.

Maxima and Minima,

The instantaneous values of the extremes of the elements, their time of occurrence
and the range for the Greenwich day are shown in the tables which list the mean hourly
values. During periods of disturbance, it was often impossible to identify the maximum
or minimum, and many of these values are therefore missing, especially those for declin-~
ation, In such instances the daily range in declination can be assumed tc be over 100
minmites of arc,

Computed means.

The mean hourly values for "all days", as well as the mean of the ten least disturb-
ed days, the five international guiet days and the five international disturbed days are
also given in Tables 15 to U41. The daily mean values are listed before the maximum and
minimum values,

MONTHLY AND ANNUAL MEANS

Monthly meens (Teble '1'}2 were computed using the mean hourly values of the magnetic
elements, The annual means (Table 12) were computed from the monthly mean values,

MAGNETIC ACTIVITY

Lists of K-indices have been published in the monthly Geophysical Observatory Report
of the Bureau of Mineral Resources, and are not included in this report, Principal mag-
netic storms are given in Teble 413 and times of sudden commencements and impulses in
Table 14, Storms and sudden commencements have previously been published in the Bureau's
monthly Geophysical Observatory Report and in the Journal of Geophysical Research (41953).
In classifying storms, the degree of activity has been assigned by inspection, with par—
ticular reference to the frequency of occurrence of high K-indices, rather than to the
maximum K-index alone. Auroral disturbances of short duration occur freguently on other-
wise quiet days, and give rise to K-indices of 6 or 7 for one or two three-hourly periods,
In most "polar" storms it is only during this time that high K-indices are observed, and
the normal disturbances level is less than these indices suggest.
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TABLE 1

Observed and adopted D scale-values

Date Observed Adopted Method used for determination
D D
1952 ! /mm ' /iim
April 21 0. 888 0,890 Torsion head deflections
July 40 0. 890 0.890 g i
July 410 0.914 0. 890 Helmholtz coil
TABLE 2
Observed and adopted H scale-values
Determinations with Helmholtz coil
Adopted Adopted
Date Observed  Adopted value Date Obgerved  Adopted value
h h used fo h h used to
1952 Y/ mm ¥/mm 1952 Y/mm Y,/mm
April 15 11.56 12.40 August 26 12,37 12,40
B 21 12,40 12.40 b 29 12, 37 12,40
e 2L 12.18 12.40 Sept. 12 12, 31 12.40
May 14 12,72 12,40 SRl 1 12.54 12.40
" 23 12.72 12.40 % 48 12,4 12.40
June 5 12.72 12,40 Oct. 27 12,72 12,40
Y 6 12.58 12.40 w 28 12,86 12,40
il 9 12.58 12.40 Nov. L 12. 44 412,40
" 26 12.65 12.40 o 11 12,51 12.40
July L 12,37 12.40 " 26 12,24 12,40
5 13.09 12.40 Dec, 1 12,18 12,40
Aug. 7 12.65 12,40 " 16 12,79 12.40
noo22 12.31 12.40 " 23 12.37 12,40
TARLE 3
Observed and adopted Z scale-values
Determinations with Helmholtz coil
Adopted Adopted
Date obsezz'vea Adopted value Date Observed Mgpted value
used to 2 used to
1952 Y/mm ¥,/mm 1952 ¥/ mm Y/mm
April 15 13.24 13.50 Aug, 29 13.63 13.62
"o 13.47 13.50 Sept., 12 13.72 13.62
w24 12.47 13.50 " 16 13.55 13.62
May 14 13.63 13.50 " 18 13.47 13.62
w25 13.55 13.50 Oct. 27 13.55 13.62
June 6 13.47 13.50 " 28 13.55 13.62
" 9 13. 39 13.50 Hov. L 13. 88 13.62
N 26 13.39 13.50 A, | 13.39 13.62
July L 13.47 13.50 24h July 8 " 26 13.72 13.62
"o 13.32 13.62 Dec, 1 13. 39 13.62
Aug. 7 13.80 13.62 "6 13.80 13,62
"2z 13. 39 13,62 "oe3 13.63 13.62
"o26 13.47 13.62




TABLE L4
sbrupt changes in the adopted Z scale-values

Change from
Date preceding Cause of change
value
1952 ¥/mm
July 19 +0.12 Analysis

TABLE

Observed and adopted base-line values for D variometer

(Observed values determined with Elliott Magnetometer)
(East deelination)

Adopted Adopted
Date Observed  Adopted value Date Observed  Adopted value
used to used to
1952 o: 4 - 2 1952 | ¥ art
fpril 16 235 24,2 23 24,2 24h, April 17 Sepv. 16 23 35.6 23 35.3
Wl 21,6 23,1 i 18 35.0 35.3
May 44 22,4 23.1 " 25 35.6 35.3
B . 23,0 23.1 35.4 35.3
w23 23.6 23,1 get. 3 35.0 35.3
June 5 22,7 23.1 " 13 35.4 35.3
" 48 23.1 23.1 " 30 3h.y 35.3
"2 23.2 23.1 34.9 35.3
" 29 22,8 23,1 35.7 35.3
July 3 23,5 23.1 24nh, July 8 3h.4 35.3 2Lh,Oct. 31
LT 35.6 35.8 Nov., L 33.4 3L.0
Aug, 5 35.9 35.8 2Lh, August 12 35.0 34.0
L 20 36.4 35.3 " 11 33.4 34.0
37.8 35.3 4 26 34.0 34,0
n 23 36.4 35.3 Dee. 1 34.8 3b.0
vo26 36.9 35.3 " 8 33.0 34.0
w28 35.4 35.3 " 16 33.0 3.0
Sept. 12 33.4 35.3 i 23 33,2 3.0

TABLE 6

Abrupt changes in the adopted D base-line values
(Bast declination reckoned as positive; changes below taken algebraically)

Change from
Date preceding Cause of change
value

1852 '
April 48 =01.1 Scale value cbservation
July 9 +12.7 Fibre change, scale value cbservation
pAug. 19 - 0.5 Adjustments to declinometer
Nov. 1 + 0.7 Anslysis

¢ Period OOh August 413 to 24h August 18 was uncontrolled by base-lines




TABLE 7
Observed and adopted base-line values for H variometer
(Observed values determined with QHM's Nos.4177,178 & 179)

Adopted Adopted
Date Observed  Adopted value Date Observed Adopted value
used to used to
1952 Y ¥ 1952 L ¥
April 16 12878 12878 Sept. 12 13178 13178
i 24 12878 12878 2ih, April 30 " 16 13182 13178 :
May 14 42864 12867 "o 48 13176 13178 2lh, Sept.21
L 12870 12867 . 25 13176 13170
w22 12866 12867 13172 13170
L1 } 12862 12867 Oct. 3 13171 13170
June 5 12866 12867 Lo 13 13166 13170
" 9 12870 12867 w30 13168 13170
R 12800 12867 13168 13170
w48 12872 12867 Nov. L 13168 13170
o) 2l 12884 12867 b 11 13454 13170
" 29 12869 12867 13152 12470
July 3 12870 12867 ol 13179 13170
1od 11 12860 12867 24h, July 28 Dee. 1 13174 13170
Aug, 5 13048 13048 24h, Aug. 12 T 8 1317 13170
W o0 13196 13194 "G 13167 13170
13198 13194 13167 13170
i 2% 13189 13194 24h, Aug. 23 " 49 13164 13170
LR~ 13174 13178 w23 13175 13170
*o29 13178 13178
TABLE 8
Abrupt changes in the adopted H base-line values
(Horizontal intensity is reckoned as positive; changes below taken algebraically)
Change from
Date preceding Cause of change
value
1952 Y
May 4 - 11 Analysis
gAugust 1 + 81 Compensator adjustment
g " 19 +146 Variometer adjustments
"o2h - 16 Analysis
Sept. 22 - 8 Analysis - corresponding shift in temperature ordinate

# Periods OOh July 29 to 24h July 31 and OOh August 13 to 24h August 18 were uncontrolled
by base~lines




TAELE 9
Observed and adopted base-line values for Z variometer
(observed values determined with BMZ No.6L)

Adopted Adopted

Date Observed  Adopted value Date Observed  Adopted valus

used to used to

1952 Y Y = B
April 24 -6L282 ~614300 Sept. 16 -64358 -643

" 24 -61298 -64300 - 18 -6l4358 -64356
May 15 -6L302 -613300 - 64356 -644356
"o23 =6L302 -63300 =611356 -64356
June 5 -64298 61,300 Oct. 3 308 -6l1356
"2 -64298 -64300 o =-64340 -6l356
"oo27 -6L296 -614300 W 9% -6l1363 -6L356
July 3 -64296 -614300 * 30 =-64358 -64356
o 1 -64300 =64.300 Nov. L -El4356 -6l;356

Aug., 5 -614308 -614300 2ith, August 12 e 44 64356 -64356  24h, Nov. 17
" 29 -61350 -6L4356 e 25 -64368 -64372
no23 -6l350 -6U4356 Dec. 1 -64,366 -64372
5 33 o= L8 3E 2
-64358 356 w46 -6L37L -64372
Sept. 12 -6L360 64356 L -6L37L -64372

TABLE 10

Abrupt changes in the adopted Z base-line values
(Vertical intensity is reckoned as negative;changes below taken algebraically)

Change from
Date preceding Cause of change
value
1952 h g
gAugust 19 -56 Adjustments to balance
Nov. 18 -16 Consequent to field use of BMZ

¢ Period OOh August 13 to 24h August 18 was uncontrolled by base-lines




TABLE 11
Summary of monthly mean values

Month D H z D H Z
41952 2 ! Y ¥ P * ] 3 Y
All Days Ten least disturbed days
April 2L 02.9 13346 -6U4563 2, 02.8 13370 -6L564
May 24 03.1 13344 -64560 24 03.5 13374 -64563
June 23 59.9 13364 -64558 23 59.6 13374 -6L562
July 24 05.0 13363 -645L8 24 05.C 13372 -61553
August 24 05.2 13371 -6L5Ll; x x x
September 2, 05.3 13348 =-6L4546 2, 05.2 1336l -6454L5
October 2y 05.8 13345 -64536 2y 06.1 13366 -£4539
November 24 05.7 13354 -6L4530 2 05.4 13379 -6L531
December 2, 06.2 13348 =-64538 24 06.0 13367 -61538
Five international guiet days Five international disturbed days

April 2, 02.7 13376 -8L56l x x x
May 2y 032 13371 -6u56L x 13261 -6U553
June 23 59.8 13375 -64559 2, 00.9 13313 -6L566
Jely 2l —05.2 p -64548 x 13326 =-64529
August x x x x x x
September 2L, 05.3 13370 64546 X 13310 -6L551;
October 2l 06,1 13366 -6l1534 x 13303 -6450L3
‘November 2L, 05.6 13384 -6L53L 24 06,1 13315 -6l504
December 2 06.1 13372 =-e4540 2L 08.9 13301 -6L5L3

> 4 Insufficient data

TABLE 12

Summary of anmnual mean valuess
(from April to December)

1952 D H Z

2 * U Y
A11 days 24 o4.3 13353 -6U547
Ten least disturbed days 24 o042 13371 -6l550
Five international quiet days 24 oy.2 13373 =6L5L8
Five international disturbed days x 1330l -6l5L7

x Insufficient data
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TABLE 1

Sudden Commencements
(From April to December)

Month Day Time Type
h m
March 30 13 19 Storm Sudden Commencement
April 23 09 45 Polar Sudden Commencement
27 22 14 Storm Sudden Commencement
28 10 52 Polar Sudden Commencement
May 13 13 05 Polar Sudden Commencement
19 ok 16 Polar Sudden Commencement
June Nil
July (03] 20 32 Storm Sudden Commencement
(8mall initial impulse)
11 oy 24 Polar Sudden Commencement
20 11 06 Polar Sudden Commencement
28 06 Lo Sudden Impulse
August HNi1l
September 19 20 59 Sudden Impulse
20 19 11 Storm Sudden Commencement
October 03 12 06 Polar Sudden Commencement
09 05 28 Sudden Impulse
21 10 10 Storm Sudden Commencement
(Small initial impulse)
26 02 o4 Polar Sudden Commencement
Novenber 05 13 16 Polar Sudden Commencement
15 o4 54 Sudden. Impulse
27 08 34 Polar Sudden Commencement
18 03 25 Sudden Impulse
Decenber 08 14 23 Polar Sudden Commencement
12 12 244 Polar Sudden Commencement
13 20 01 Sudden Impulse
24 o1 15 Storm Sudden Commencement
28 141 55 Polar Sudden Commencement
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