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PREFACE

The geomagnetic work at Mawson in 1956, described
in this report, was planned and carried out by the Bureau of Mineral
Resources, Geology and Geophysics, Department of National Develop-
ment, and was made possible by the Australian National Antarctic
Research Expeditions (A, N, A.R.E.) which established a scientific
research station on the Antarctic continent in 1954, The instruments
used in making the geomagnetic observations were supplied by the
Bureau of Mineral Resources, but the observatory buildings and living
accommodation were provided by the A,N, A R.E,, which is responsible
for the general administration of the research station,
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ABSTRACT

The control and operation of the magnetic
observatory at Mawson, Antarctica, during 1956 is described
in this report. The work done at the observatory is part of
the research programme of the Australian National Antarctic
Research Expeditions and is planned and conducted by the Bureau
of Mineral Resources, Geology and Geophysics, Department of
Natienal Development, Commonwealth of Australia,

The major part of the report consists of the
presentation in tabular form of the values of the magnetic
elements - declination, horizontal intensity and vertical intensity -
determined during the period January to December, 1956,
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INTRODUCTION

The year 1956 was the second year of operation of a magnetic observatory at
the AN, A R, E, station at Mawson, Antarctica, where the geomagnetic work is conducted by
the Geophysical Section of the Commonwealth Bureau of Mineral Resources, Geology and
Geophysics.

The magnetic observatory was established after the observatory a. meard
Island was closed (Lodwick, 1957), and came into full scale operation in August, 1955

(Oldham, 1958).

The writer maintained and operated the observatory from March, 1956 to
February, 1957.

OBSERVATORY SITE AND BUILDINGS

The observatory site is near the area tested for magnetic uniformity by
R. Dovers in 1954 and is described by Oldham (1958). The absolute hut is slightly to the
south of the area tested; the variometer hut is about 300 feet to the north-west of the
absolute hut, and nearer to the main station buildings. The proximity of the variometer hut
to the main buildings is a most desirable feature in blizzard conditions. The closest
possible source of artificial disturbance is a 70-foot steel radio mast about 450 feet from
the variometer hut.

The observatory buildings were transferred from Heard Island and have

been described in detail by Ingall (1955). The layout of the absolute piers and the magneto-
graph at Mawson has been described by Oldham (1958).

PROGRAMME OF INVESTIGATION

Measurements of the absolute values of the magnetic elements (D, H and Z)
have been made at regular intervals since 4th May, 1955. Continuous recording of
variations in these elements commenced in August, 1955, the variometers being of normal
sensitivity. Control of the baseline values was maintained by weekly absolute observations
and by less frequent scale-value determinations. Preliminary results, obtained by
standard observatory techniques, are forwarded by radiogram to the head office of the
Bureau in Melbourne for monthly publication, Final reduced values are computed on the
return of the observer and the year's records to Australia.

SEMI-ABSOLUTE INSTRUMENTS

QUARTZ HORIZONTAL -FORCE MAGNETOMETERS (Q.H.M.)

Control of the values of horilzontal intensity recorded in 1956 was made with
Q.H.M, Nos.300, 301 and 302. Declination values were controlled throughout by Q. H. M.
No, 300,



Annual comparisons using intermediary instruments are made against the
Toolangi Observatory International Magnetic Standard (I, M.S5.), allowing checks to be made
on drift, Sudden changes in a Q. H_ M, are detected by use of all three instruments each week,

Procedure for the determination of D,

The general procedure for the determination of declination (D) with the Q.H. M,
has been described by McGregor (1956). Observations were made concurrently with the
determinations of horizontal intensity (H), using Q. H,M, No.300. A set of observations
consisted of two azimuth mark settings and four magnet settings; a set was made before and
after the H observation with this Q H M, , the two results being combined for base-line
control.

Two undesirable features of the Q. H. M, for D measurements were observed
during the year. Firstly, measurements of the angular differences between the three azimuth
marks differed from those determined with a theodolite by as much as 1.8 minutes, This was
probably due to non-verticality of the Q. H.M, cross-hair. Secondly, the.term "0" (the
angle by which the magnet is turned out of the meridian due to residual torsion) was found to
be not constant (see Oldham, 1958). The value of o was computed each week from the H
observations; the results for quiet days fell into two groups, the first group (March to
November, 1956) averaging -6.4 minutes and the second (December, 1956 and January, 1957)
averaging -4.9 minutes. This discontinuity corresponded exactly with the results of the
intercomparisons in February, 1956 and February, 1957, which are summarised later in this
report.

Procedure for the determination of H.

The general procedure for the measurement of horizontal intensity has been
described by McGregor (1956). Observations were made about once a week. Usually, all
three Q,H, M, were used, each giving two values of H over an interval of about 45 minutes.
However, during the summer months of January and February observations were restricted
to Q. H.M. 300, the temperature then being above the upper limit of the thermometers of
Q.H.M.301 and 302 . For this interval two determinations {4 values of H) were made with
Q.H,M, 300, Observed values were corrected to I, M.5. for reduction of final values,
Details concerning corrections to I, M,5, are given below. No significant drift occurred in
any of the instruments,

MAGNETOMETRIC ZERO BALANCE (B_ M., Z.)

B.M,Z.115 was used during January and February, 1956 (Oldham, 1958) and
B,M, Z, 62 for the remainder of the year to measure directly the vertical intensity (Z). It
was necessary to use supplementary magnet No,62/2 with B,M,Z, 62 in order to neutralise
the vertical intensity when the turn-magnet was near the centre of its adjustment,

The weekly observations consisted of two sets, each comprising a determin-
ation of the neutral division (when possible) and three magnet settings. To ensure that the
B.M,Z, was at room temperature the two sets were made, at a short interval apart,
immediately before the H and D observations, and the B,M,Z, removed to an external
shelter for the succeeding measurements.

The corrections to I, M, S, for the two instruments were determined from
comparison observations in February, 1956 and February, 1957. A change of correction
was found necessary after extensive use of B,M. Z, 62 in the field in May, 1956,



ABSOLUTE TIME-MAREKER

In April, 1956 a device was installed in the absolute hut to enable time marks
to be recorded on the magnetogram at the precise times of the absolute observations. This
method is particularly useful with the L.a Cour magnetograph as no parallax error exists
between the time marks and the corresponding points on the trace, Thus reliable baseline
values could be determined from absolute observations even if these were made on days when
the magnetic disturbance level was high.

COMPARISON OF SEMI-ABSOLUTE INSTRUMENTS

QUARTZ HORIZONTAL-FORCE MAGNETOMETERS

Declination
Q.H.M, 300 was related to the Toolangi standard through comparisons with

Askania magnetometer No.508813 in February, 1956 and February, 1957. When the Q.H , M,
observations were uncorrected for collimation and residual torsion errors the results were: -

;&1 (1956)
VY2 (1957)

I

DIMS = D300= +26.9 minutes

]
[}

Dims - Digg +25.4 minutes
The angle (@ ) due to residual torsion was -6,4 minutes from January to

November, 1956, and -4.9 minutes from December, 1956 to February, 1957 (see Plate 2).

Application of these values to the values 3] and ¥ 2 gave the error due to collimation (c)

as 20.5 minutes in both cases. This value was adopted and differs from the maker's figure

by 2.0 minutes, After the magnet readings were corrected by the adopted values of ¢ and a,

no corrections on I, M, S, were required for the D observations.

Horizontal Intensity,

Comparisons of the Mawson magnetometers were made with Q. H, M, 174
(March, 1956) and Q.H,M, 172 and 174 (February, 1957), These were compared, before
and after travelling to Mawson', with the Toolangi standard (Ruska magnetometer No, 4813),
The resulting corrections on I, M,S, showed that there was no change in the imstrument for
the year. The corrections were :-

Hypms = Hsgg + 3 gammas

-

= H301 + 3 gammas
= Hg3zgz t 4 gammas

MAGNETOME TRIC ZERC BALANCES,

In February, 1956, long-range B,M,Z, No.121 was compared with B, M, Z,
115 and B, M, Z,62 at Mawson, B _M_Z_ 115 and 121, after their return to Australia, were
compared with the Toolangi standard earth inductor Schultz No. 49 (through the magnetograph
baselines.) B.M,Z,62 was again compared with the Toolangi standard in February, 1957 by
comparisons made with B,M, Z 115, The adopted results for B,M,Z,115 and B,M, Z. 62 were: -



ZiMs = Z115 - 2 gammas (January and February, 1956)
= Zgz - 11 gammas (February to May, 1956)
= Zgp - 4gammas (May, 1956 to February, 1957)

The discontinuity of 7 gammas in May, 1956 was revealed in the variometer
baselines following field use of B,M, Z, 62 during that month,

VARIATION INSTRUMENTS

The magnetograph was installed in 1955 and is described by Oldham (1958).

DECLINATION VARIOMETER

Scale value

One determination of the scale value of the variometer made in January, 1957
by Helmholtz-Gaugain coil deflections gave a scale value of 0,903 minutes of arc per mm,
The scale value adopted for 1956 was determined by the direct method, namely by least
squares analysis of the ordinates on the magnetogram at the time of absolute observations
(Olsen, 1927).

The data used for the interval May to September covered a range of ordinates
of 58mm and so the method may be applied. The adopted value (Table 1) of 0,890 minutes of
arc per mm differs considerably from the value (0.853 minutes per mm) determined in 1955
and is nearer the value (0,912 minutes per mm) determined for the same variometer at Heard
Island in 1952 (Ingall, 1955),

QOrientation

The alignment of the D variometer magnet was measured in January, 1957 by
applying a reversal field of 1500 gammas in the direction of the magnetic meridian using the
H scale-value coil. The recorded deflections showed the magnet to be 0.9 degrees west of
the meridian,

Base lines
Table 6 lists the observed and adopted D base-line values,

The adopted values show a change of 1.3 minutes at the beginning of March.
This could not be connected with Q,H,M, 300, and has been attributed to the va riometer., On
9th May, the torsion head was adjusted to reduce the ordinate and thereafter the baseline
showed no appreciable change.

The probable error of $0.2 minutes for a single baseline determination
indicates that the Q H M, is satisfactory for control of a declinometer provided annual
comparisons are made against a standard and a check is kept on the value of a,



HORIZONTAL INTENSITY VARIOMETER

Scale values

These were determined by the Helmholtz-Gaugain coil method. Determin-
ations were made on the quieter days inorder to obtain reasonably reliable values, and for
that reason were made at irregular intervals. Thirty-seven determinations were made in
1956, and the results are listed in Table 2.

Temperature compensation

The optical compensating device was in reasonable adjustment until late in
September, the baseline temperature co-efficient being about +0.4 gammas per degree
Centigrade. On 28th September, the temperature of the variometer room was raised
artificially by 12 degrees to check the compensation of the Z variometer, and from then
onwards the H baseline co-efficient was +1 .8 gammas per degree. The temperature trace
calibrations show a change of sensitivity and of base of the compensator following the test,
but this change accounts for only about one quarter of the baseline co-efficient change, It
appears that the temperature co-efficient of the magnet also changed,

The compensator strip was adjusted to the calculated correct length in
December, but its sensitivity remained the same as previously until lst January, 1957, when,
for no obvious reason, it altered to a value closer to that required for compensation.

All values derived from the magnetogram have been corrected for temperature
by calibration of the temperature trace in terms of corrections (in gammas). For hourly
values, the temperature trace was scaled at four-hourly intervals and the intervening values
interpolated.

Orientation

. The alignment of the H variometer magnet was measured in January, 1957
in a manner similar to that described for D, but with the applied field in the direction of the
magnetic prime vertical of the absolute pier. The recorded deflections showed the magnet to
be within 0.2 degrees of the desired orientation,

Base lines

The observed and adopted H baseline values corrected to I, M, S, and 0°C,
are given in Table 8,

On 9th May, the baseline mirror was adjusted to record the time marks, and
on 23rd July the mirror was replaced. The change of baseline on 28th September corresponds
to the change of temperature co-efficient described above and that on 6th December resulted
from the adjustment of the compensator,

The adopted values are the means of the observed values for the periods
between adjustments, The observed values show that the probable error of a single
determination of the baseline value is +2 gammas,



VERTICAL INTENSITY VARIOMETER

Scalte values
The scale values, determined in the same manner as those for H and on the
same days, are given in Table 4. A small change occurred after the adjustment of the

compensator on 5th October, and another after a heater test on 4th December,

Temperature compensation

Observed baselines to October showed the Z balance to be undercompensated
for temperature effects, the baseline temperature co-efficient being +1.3 gammas per degree
Centigrade, The compensator strip was adjusted on 5th October, and a subsequent test by
artificial heating of the variometer room on 4th December showed a negligible effect,

Temperature corrections to magnetogram values were made (as for H) by
scalings of the temperature trace calibrated directly in gammas.

Orientation

No precise determination could be made of the horizontality of the Z magnet,
The Helmholtz Gaugain coils could not be fitted over the variometer, and the situation of the
pier and variometer close to the south wall of the hut (Oldham, 1958) precluded the use of a
bar magnet as a deflector. However, a comparison of baselines with horizontal intensity
indicated that the Z magnet was not far from a horizontal position.

Base lines

Table 10 shows the observed and adopted I, M.S, baseline values for the Z
variometer. Unexplained changes in July and November have been attributed to the vario-
meter. The compensator was adjusted on 5th October, and a change occurred after the
heater test on 4th December, Adopted values are the means of the observed values between
changes,

The probable error of a single baseline determination is ¥2 gammas and shows
the B.M,Z, to be satisfactory for variometer control provided sufficient comparisons against

a standard are made.

MAGNETOGRAM SCAI INGS

Mean ordinate scalings of all elemnents were made for intervals bounded by
successive hour marks. Greenwich mean time was used and the results were tabulated on
standard forms. Scalings were also made of the instantaneous maximum and minimum values
for each Greenwich day and their times of occurrence, All scalings were made in millimetres.

SHRINKAGE CORRECTION

All ordinate scalings are corrected for shrinkage of the photographic paper.
The corrections were determined in the usual manner,



BASI C HOURLY VALUES AND ASS50CIATED MEANS

BASIC HOURLY VAILUES

Tables 16 to 27, 28 to 39 and 40 to 51 give the hourly values of declination,
horizontal intensity and vertical intensity respectively., The values are the means for
successive hourly periods commencing at 00 hours G, M, T,

The values of vertical intensity are expressed in a numerical sense without
sign; the vertical intensity is algebraically negative at Mawson. Declination is westerly and
the listed values are in a numerical sense only,

Original scalings and tabulations were made by the writer at Mawson, and
were checked later by the computing staff at the Bureau's head office in Melbourne. DBase-
line and scale-value computations were made and checked in a similar manner. Temperature
co-efficients determined at Mawson were re-computed by the writer in Melbourne after
adoption of I.M, S, corrections and final checking of the data used. Baselines were reduced
to standard temperature (where necessary) and final values were adopted by the writer,

MAXIMA AND MINIMA

The extreme values of the elements, their time of occurrence and the range
for the Greenwich day are shown on the tables of basic hourly values. In some instances
when record was lost for several hours due to the recorder stopping, it was still possible to
determine maxima and minima because the vertical line produced on the magnetogram after
the failure indicated the extreme movements during the unrecorded interval.

COMPUTED MEANS

Tables 16 to 51 list, as well as the mean hourly values for "all days', the
means of the ten least disturbed days, the five international quiet days and the five inter-
national disturbed days. Daily mean values are listed before the maximum and minimum
values,

MONTHLY AND ANNUAL MEANS

Monthly means, computed from the mean hourly values, are summarised in
Table 12. The annual means (Table 13) were computed from the monthly means.

MAGNETIC ACTIVITY

Lists of K-indices have been published in the monthly "Geophysical Qbserv-
atory Report' of the Bureau of Mineral Resources, The K-indices were scaled monthly at
Mawson and were based upon quiet day variations for the particular month.

The disturbances level at Mawson is such that in some months it wasimpossible
to obtain reliable quiet day data, in which case the indices were based on the previous month's
variations, The K-indices are not repeated in this report,



Principal magnetic storms are given in Table 14 and sudden commencements
and other phenomena are listed in Table 15. In the latter table, only exceptional cases of
bay types, sudden impulses and pulsations have been included; none of the many examples
occurring during magnetic storms is listed. Magnetograms illustrating the various types of
magnetic phenomena are shown on Plates 1 to 4.
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TAELE 7

Observed =nd adouted D scale=-values

Date Observed Adopted Metnod used for determination
1956 ! /mm ' /mm
May - Sept, 0. 890 0. 8650 Ordinates at times of absclutes
TABLE 2

Observed =nd adopted H scale-values

(Determinations with Helmholtz coil)

Adopted Adoted
Date Observed Adcpted value Date Observed Ado:ted value
used to __Leed to
1956 Y/ mm Y/mm 1956 T /mn ¥/
January 15 9.55 9.50 Aurust 6 EJ57 4O
" 23 9.45 9.50 " 16 5ohb
February 8 9. 54 9.50 f 20 G. 30
" 15  G.51 9.50 L 31 9.L6
March 7 E9. 39; 9.50 September 1L 9,35
April 21 9.25 9.50 i 19  9.37
" 26 9.4y 9.50 it 27  9.34
May 5 9,56 9.50 " 28  9.44 0sn Sept. 26
" 8 9,53 9.50 CYnhMay 9 Octover 414 9,50
i 10 9.42 9.40 i £7— 959
i 29 9.4 9.40 o 19 9,30
" 31 9. 38 9.0 " 2L, 9,48
June 7 9.30 9.40 November 24 3,55
" 20 (9.84) 9.40 i 27  9.49
i 21 9.28 9.40 " 30 E9. ??}
July 12 9,42 9.40 December 12 (9.78
i 19 9.47 2. 40 " 19  9.65
- 23  9.36 9.40 N 19 9.43
- " 2? 9- L,'1

( ) disturbed values - omitted from means

TABLE 3
Abrupt changes in the adopted H scale—values

Change from
Date preceding Cause of change
value
1956 Y,/mm
May 9 -0,10 Ad justment of base mirror.

Septenber =28 +C.12 Variocueter heaster test,




TABLE 4
Observed and adopted Z scale-values
(Determinations with Helmholtz coil)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to
1956 Y,/mm ﬂhﬂn 1956 Y/mm Y/mm
January 15 9,92 g9.92 August 6 9.83 g9.86
" 23 9.93 9.92 n 16 g9.82 5. 86
February 8 9,91 9,92 " 200 9.93 9. 86
i 15 9.91 9.92 " 31 9.93 9. 86
March 7 9.85 9.92 September 14 9.91 3. 86
" 16 E9. 51 3 9.92 = 19 9,80 9.86
April 21 9.65 g9.92 " 27 -9.87 9. 86
" 26 9,94 9.92 n 28 9.84 9.86 0%h Oct. 5
May 5 9.97 9.92 October 10 9.9 9.83
4 8 9.87 9,92 " i 9.9 9.83
" 10 9.92 9.92 " ir 9.1 9.83
" 29 9,94 9.92 24h May 30 " 19 9.81 9.83
" 31 9.98 9.90 24h June 4 " 2 9,76 9.83
9.88 2i4h June L November 21 (10.24L) 9.83
June T 9.89 9.86 " 27 9.84 9.83
" 20 9,87 9.86 " 30 N7 9.83 0%h Dec. L
4 21 9.87 9. 86 December 412 9. 91 9.90
July 12 9.86 9. 86 " 19 9. 84 9.90
" 19 9.78 9.86 " 19 9,935 9.90
" 23 9. 89 9.86 " 27 99T 9.90
( ) disturbed values - cmitted from means
TABLE
Abrupt changes in the adopted Z scale-values
Change from =
Date preceding Cause of change
value
1956 ¥/mm
May 3 -0,02
June 2 -0, 02
" 5 -0, 02
October 5 -0.03 Compensator adjusted
Decenber L +0.07 Variometer heater test




TABLE 6
Observed and adopted base-line values for D variometer
(Observed values determined with QHM No. 300)

(West declination)

Adopted Adopted
Date Cbserved Adopted value Date Observed Adopted value
used to used to
1956 i ' = ' 1956 : ! £ 4

January 9 57 46,8 57 L47.1 July 12 58 27.5 58 28.1

" 15 L7.3 L7.4 " 19 28.3 28.1

a 23 L7.4 I7e1 " 26 27.9 28.1

February 2 LT« Ix L7.1 August 2 273 28.1

) 8 47.8 L7.1 " 8 28.1 28.1

) 15 L6.1 L7.1 " 16 27.8 28.1

" 23 L6,7 47.1 " 30 28.3 28,1

March 2 L47.3 L7.1 24h March 2 September 6 27.lx 28.1

L6.7 24h March 5 " 8- 28.0 28.1

46,3 24h March 8 " 14 27.8 28.1

" 13 L5.8 L5.8 " 21 27.5 28.1

April 14 L5.5 45.8 " 28 27.6 28,1

" 21 L6, 2x L5.8 October 10 28,2 28.1

H 30 L5.8 L5.8 w 7 29.0x 28,1

May 8 45.5 L45.8 09h May 9 o 2l 28.1 28.1

" 10 58.28.5 58 28.1 November LU 28,2 28.1

" 17 -28.5 28.1 H 13 28.1 28.1

" 25 28.1 28.1 n 20 28,7 28.1

" B3 28.3 28.1 W &7 28.3 28.1

June 7 28.1 28.1 December L 28.3 28.1

" 14 28.2 28.1 " 12 28.2 28.1

" 21 27:9 28.1 4 19 28.4 28.1

b 30 28.1 28.1 o 27 28.2 28,1
July 5 28.0 28.1

x half sets

TABLE 7
Abrupt changes in the adepted D base-line values

(West declination reckoned as negative; changes below taken algebraically)

Change from
Date preceding Cause of change
value
1956 i
March 3 +0.4 Unknown
March 6 +0. 1 "
March 9 +0.5 "

May 9 42,3 Torsion head adjustment




Observed arc wucoted base-line values (at 0°C) for H variocmeter

TABLE &

(Observed valiez determined with QHM Nos. 300,301 & 202 except where noted)

Adopted Adcpted
Date Observed Adopted value Date Cobserved Adopted value
used to used to
1956 - § 1956 % Y
January 9 17682 + 17678 July 5 17823 17822
t 15 17682 + 47678 = 12 17819 £ 17822
o 23 17676 + 417678 " 19 17824 17822  0%h July 23
February 2 17677 + 17678 " 26 17973 17976
" 8 17678 + 17678 Augzust 2 17974 17976
° 15 17674 + 17678 % 8§ 17976 17576
" 23 17675 + 17678 " 16 17973 17976
March 2 17678 + 17578 i 30 17975 17576
" 13 17583 + 17678 September 6 17977 17976
" 16 17678 x 417678 ” 14 17981 17976
April 7 17679 17678 o 21 17977 17976
N 14 17678 17678 " 28 17982 ¥ 417976  08h Sept. 28
" 29 17678 17678 Qctober 10 17955 17963
" 30 17675 17678 bt 17 17564 17963
May 8 17675 = 17678 O0Sh May 9 " 2L 17963 17963
" 10 17824 17822 Novenmcer L 17959 17963
ft 17 17816 17822 " 13 17961 17553
" 25 17821 17822 " 0 17967 + 17963
" 3 17824 17822 " 27 17966 179€%
June 8 17828 17822 Decenber L 17962 = 1793  0OYh Dee. ©&
i 14 17825 17822 o 12 17841 + 17840
" 24 17815 17822 " 19 17841 + 17840
" 30 17821 17822 " 27 17839 + 478LO
# 1 value QHM No, 300
+ 2 values QHM No. 3C0O X 2 values QHM No. 301
@ 2 values QHM Nos. 300 & 304

# 2 values QHM Nos. 301 & 202

Abrupt changes in the adorted H base-line values

TABLE 3

(Horizontal intensity is reckoned as poeitive; changes below taken slgebraically)

Change from

Date preceding Cause of change
value
1956 Y
May g +14L Adjustment of H base mirror
July 23 +154L Revlacement of H base nirror
September 28 - 13 Variometer heater test
December & 123 Ad justment of compensator




TABLE 10
Observed and adopted base-line values feor Z variometer
(Corrected to 0°C Jan, 1 to Oct. 5; no correction applied after Oct.5)

(Observed values determined with BMZ No.145 until Feb,2L; values determined with BMZ No. 62
for remainder of year)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to
1956 Y Y 1956 ¥ 1§
January 9 48650  -L486LS July 5 -LgeL8 L8648
il 15 LB6s5, LB86L 8 44 19 L8650 L86eLEe 00h July 23
" 23 48650 L8648 i 26 48656 L8655
February 2 L86L8 48648 August 2 (L8e6L) L8655
" 8 L8650 L8648 " 8 118656 48655
L 15 L86LL L86L8 o 16 L8654 L8655
" 23 L86,8 L86L8 " 30 L8662 L8655
" 2l L86L8 L8648 Septenber & L8654 L8655
" 27 L86L6 L86L8 " 8 L86s, L8655
March 16 LBeL3 L86L8 i 14 L8651 48655
April 7 L86LT L8618 " 21 L8660 L8655
" 1L L8652 L8648 " 28 L8652 L8655 09n Qet. 5
" 24 L8EL5 L86L8 October 10 L8728 L8yay
" 30 L8648 L8648 t 17 L8728 L8727
May 8 L8618 L86L8 " 2,  (48720) L8727
" 10 L8650 L86L8 Novermber L Layey L8727 06h Nov. 12
b 17 (486LO) LB6LB " 13 L8733 L8733
" 25 L86u8 L8eL8 1 20 L8730 L8733
" | L8648 18618 " 27 L8736 L8733
June 8 L86L6 L8648 December L (L8741) L8733 0%h Dec, U
Ly 1L 48650 L8618 " 12 L8746 L8751
" 2 48652 1,86118 1 19 48748 L8751
" 30 L8651 L8648 " 27 L8754 L8751

( ) omitted from means

TABLE 11
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
1956 Y
July 23 -7 Unexplained
October ) -72 Ad justment of compensator
November 12 - 6 Unexplained

Decenmber L4 -18 Variometer heater test




TABLE 12

Summary of monthly mean values

Month D H Z D H Z
1956 2 . T Y ® ! Y Y
A1l days Ten least disturbed days
January -58 L43.2 18273 -119026 -58 L43.8 18294 42029
February -58 L46.1 18276 -113037 -58 Ls5.7 18287 -Lo0o2h
March -58 L47.3 18257 -L9074L + + +
April -58 U49.9 18254 —19059 -58 L9.0 18267 -49030
May -58 52,8 18239 -L90L3 -58 L49.6 18268 -L9031
June -58 53.0 18252 -19011 + + +
July -F8 53.9 18263 -118981 -58 52.9 18274 -L899L
August -8 56,3 18262 -L9001 -58- 55.7 18279 48997
Septenber -58 58.0 18261 419011 -58 57.0 182704 48999
October -58 57.6 18287 -448996 -58 57.8 18254 -1189886
November -58 56,8 18300 -l4500% -58 57.3 18289 -Lgook
December -58 57.7 18311 -118383 -59 00.3 18294 -4.8978
Five international guiet days Five intte rnational disturbed days

January -58 Ll 6 18288 -49030 -58 Lé.L 18236 -Li8993
February -58 L5.6 18285 45028 -58 L8.8 18243 -L9068
March * + + -58 L9.1 18218 -143118
April -58 49.1 18270 9ozl -58 5L 18214 49123
May -58 51,0 18281 =49024 -58 59.0 18443 45115
June + + + -58 55.1 18233 -149029
July -58 52,8 18277 -L899L -58 55.6 18236 -L48993
August -58 55.8 18276 118996 -58 58.L 18210 -L9008
September -58 56.7 18278 -48997 -59 00.9 18245 -L49035
October -58 57.7 16296 -L8990 -58 56.5 18286 45001
November -58 58,0 18288 -L49004 -59 00.5 18282 -49063
December -59 0.2 18280 -1,8979 -58 57.2 18332 18959

+ Insufficient data

TABLE 1

Summary of annual mean values

¥-ea D H Z

1956 - ' Y b
All days -58 52.7 18270 -Lg019
Ten least disturbed days -58 52,9 18282 -43007
Five international quiet days -58 53,2 18282, -L495006

Five international disturbed days -58 55,2 18240 -LgoL2
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TABLE 1

Sudden Commencements

Date G X Type Duration Date e Type Duration
1956 h m hrs 1956 h m hrs
January 21 16 LL ssc July 28 o4 o0 pt 14
February 419 02 20 BSC * August 9 10 LO ssc =
" 2L 24 o4 bps W 11 00 L4 ssc
" 25 03 07 ssc - 18 ai 30 pt 4
" 21 05 08 ssc
March 19 21 08 b " 21 12 7Y sfe
" 25 17 82 bs " 28 05 00 pt 2
" 25 22 06 bs " 29 05 30 pt 3 5
L 3 10 16 ssc
April 2 07 21 ssc
" 7 00 39 bs Septeniber 5 03 10 sTe
" 12 06 00 pt 35 " 15 22 35 k]
" 1 24 30 bps " 21 06 30 pt 3
% 21 11 ™ s8C " 23 07 00 pt 2.5
i 2L 20 25 bs
May 2 05 00 pt 2.5
e 7 19 30 b Octocber 7 05 30 pt 455
¥ 19: 21 35 bp " 8 03 00 pt 6. 5
p 20 06 37 ssc " 8 20 1 bs
i 26 18 56 bs " 9 oy 30 pt n
! 23 13 5 o " 26: 43 11 ssc
June 10 o4 30 pt 2.5 November L o4y 00 pt 2.5
" 16 05 50 pt 3 " g 20 30 ssc
" 21 20 Lo bps " 29 08 00 ot 1
" 23 18 07 ssc T 30 ofF. 00 pt 5.5
" 26 22 30 bs
" 29 06 00 pt 3.5 December 3 Q7 00 pt 1
= 30 06 30 pt 2.5 . n 05 30 pt 3
N 9 o4 00 pt L
July 1 o4 30 pt g bl 13 7 1L si
" 11 04 30 pt in " 26 10 30 pt 1
" 12 06 00 pt 3 " 2931 “@7 - 80 Dt 8.5
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