COMMONWEALTH OF AUSTRALIA
DEPARTMENT OF EXTERNAL AFFAIRS

AUSTRALIAN NATIONAL ANTARCTIC RESEARCH EXPEDITIONS

A.N.A.R.E. REPORTS

SERIES C

VOLUME |

TERRESTRIAL
MAGNETISM

Magnetic Observations at Heard Island, 1953

By

J. A. BROOKS

ISSUED BY THE ANTARCTIC DIVISION, DEPARTMENT OF EXTERNAL AFFAIRS, MELBOURNE,
MARCH, 1957



PREFACE

The geomagnetic work at Heard Island, which is described in this
report, was planned and carried out by the Bureau of Mineral Resources, Geology
and Geophysics of the Department of National Development, and was made possible
by the Australian National Antarctic Research Expeditions (A.N.A.R.E.), which
established a scientific research station at the island in 1947-48. The
instruments used in making the geomagnetic observations werc supplied by the
Bureau of Minersl Resources, but the observatory buildings and living accommo-
dation 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

Brief details are given of the instruments used at the Heard Island
Magnetic Observatory in 1953, together with details of calibration and inter-

comparison tests carried out.

The main object of the report is to present, in tabular form, hourly
values of the magnetic elements (declination, horizontal intensity and vertical
intensity) recorded during the year, together with details of magnetic storms

and sudden commencements.

Typical magnetograms showing some of the magnetic effects recorded at

the observatory are also inecluded.
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INTRODUCTION

The Australian National Antarctic Research Expeditions of the Antarctic Division,
Department of External Affairs, have been carrying out a programme of scientific research
on Heard Island since 414th December, 1347. Included in the programme is the study of
terrestrial magnetism, and since March, 1952, a magnetic observatory has been in full-
Bcale operation, The Buresu of Mineral Resources, Geclogy and Geophysics, Department of
National Development, is responsible for the planning and carrying out of the research
programme in terrestrial magnetism.

( Heagd Island is in the Southern Ocean, at latitude 539 South and longitude 73° East
Plate 1).

A short history of the island has been included in = previous report giving the mag-—
netic results for 1952 (Ingall,1955). Information concerning the observatory site and
the absolute and variometer huts can also be found in that report, together with details
of absclute, semi-absolute and variation instruments. This report describes the results
obtained in 4953,

Absclute and Semi-Absolute Instruments,

During 1953, Quartz Horizontal Magnetometers Nos.173 and 174 were used to determine
values of horizontal intensity. On each absclute observation day, two set of readings
were made with each of the Q,H.Ms, Fach set consists of readings with torsion of 0, +2m,
-2%, -2%, +2m, and 0, thus enabling two values of horizontal intensity to be computed from
each set,

Q.H.M, No.172 was returned to Melbourne at the beginning of 1953 to undergo a series
of intercomparison observations with Askania Magnetometer No,508843 at Tocdlangi Observa-

tory.

Magnetometric Zero Balance No.62 was used throughout the year for observations of
vertical intensity.

Absolute observations of declination were made with a modified Kew magnetometer manu-
factured by Elliott Bros,

Variation Instruments,

The La Cour magnetograph, of normal sensitivity, was kept in continuous operation
throughout 41953,

Orientation of variometer magnets.

On 28th December, 1952, hurricane-force winds moved both absolute and variometer
huts, displacing the position of all the variometer spots,

The Z magnet was replaced on its agate bearers.

The H magnet was returned to its former position by rotating the torsion head
until the relative positions of the H trace and the H base line were identical with those
prior to the hurricane,

Following an H base line shift in June 1953, a new meridian line of 50°20'W was
established in the variometer room. Orientation tests revealed a L° misalignment of the
H magnet. The magnet was re-oriented to within 50 mimutes of the prime vertical by
adjusting the position of the torsion head and the upper prism of the variometer, Closer
alignment was not possible without removing the suspension, SBecular variation is
causing this residual misorientation to decresse progressively.

The D-variometer spots had been displaced by a small amount and were returned to
their original positions. An orientation test made in October, 1953, showed that the
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magnet was in the meridian 50°37'W, The discrepancy of sbout 25' between this position
and that to be expected from the alignment test in September, 1952, is =pparently due to
the movement of the variometer during the hurricane,

Base lines.

Absolute observations were made each week and base-line values computed after the
ordinates were scaled at the times corresponding to the times of absolute observations.

Until January, 1953, accurate base-line checks could not be made on the numerous
magnetically disturbed days which occur at Heard Island. The rapid fluctuation in value
of each component of the field prevented ordinates from being scaled accurately at times
between regular time marks on the magnetograms. Consequently the determination of base-
line values was restricted to the magnetically quieter days. A system to overcome this
disadvantage was designed and installed in January, 1953. Additional time marks are put
on the magnetograms at the actual time of observation, by the observer closing an elec—
trical contact in the absolute hut.

As each time trace on the La Cour magnetograms is parallel to the corresponding

component trace, it is possible to scale from a time mark spot and make a correction for
the constant difference between the two traces, thus obtaining the exact ordinate.

COMPARISON OF ABSOLUTE AND SEMI-ABSOLUTE INSTRUMENTS

Quartz Horizontal Magnetometers Nos.172, 173 and 174,

In February, 1952, Q.H.M.172 was intercompared with Q.H.Ms.187, 188 and 189 on Heard
Island. These last three Q.H.Ms. had previously been intercompared with Askania Magnet-
ometer No,508813 at Tooclangi. During 1952 and early 1953, Q.H.Ms.172, 173 and 174 were
regularly compared through base lines, and after a special geries of base-line intercom-
parisons had been done in February, 1953, Q.H.M.172 was returned to Toolangi for intercom-
parison with Askania Magnetometer No.508813 again, in June, 13853. The correction to
Tnternational Magnetic Standard (I.M.S.) for Askania Magnetometer No.508813 had previous-
1y been determined.

Further intercomparisons between Q.H.M.172 and Askanis Mapgnetometer No.508813 were
made in November, 1953, and August, 1954.

Q.H.Ms.173 and 174 were regularly intercompared through base lines during 1953, and
by a special series of observations in January, 1954,

It was intended to exchange Q,H.M.172 for Q.H.M.173 during relief operations in
January, 1954, but this could not be done, I.M.S. corrections for Q.H.Ms.173 and 174
during 1953 have therefore been extrapolated using measured I.M.S. corrections to Q.H.M.
172 and previously determined differences between Q.H.M.172 and Q.H.Ms.173 and 174.

I.M.S. Corrections

February, 1952 Q.H.M., 172 Hyyg = 0.00039H
173 Hryg = 0.00039H
174k Hyyg = 0,000u8H

June, 1953 Q.H.M, 172 Hrys = 0.00081H
173,  Hpyg = 0,00070H
174 Hpyg = 0.,00081H

November, 1953 Q.H.M. 172 Hyyg = 0.00088H

; 173 Hiyg = 0.00077H
174 Hpyg = 0.00088H

August, 1954 Q.H.M. 172  Hpye = 0.00080H

173  Hpyg = 0.00069H

174  Hpyg = 0.00080H



Elliott Bros. Magnetometer.

The Elliott Bros. magnetometer was intercompared in January, 1951, with D.T.M. C.I.W.
Magnetometer No.18 at Toolangil and again in February, 1952, with Askania Magnetometer
No. 5088410 at Heard Island, The latter series of intercomparisons was not relisble and
the I.M.S., correction in use is that obtained from the former intercomparison, the relation-
ship being:-

Drys = Pri1iott =0s3'

Magnetometric 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 results, and no up-to-date I.M,S.
correction is available for B.M.Z. No.62.

VARIOMETER SCALE VALUES AND BASE-LINE VALUES

Obgervations to determine H and Z variometer scale values, using Helmholtz coils,
were made at weekly intervals throughout the year.

Observed and adopted variometer scale values, with reasons for discontinnities in
adopted values, are listed in Tables 1 to 5, ineclusive,

Tables 6 to 11, inelusive, present similar information concerning base-line values for
all three variometers. These values were alsco determined from weekly absolute cobserva-
tions.

Where possible, times of changes in adopted base-line and scale values have been
determined from the records of instrument behaviour and adjustment. However, it has been
necessary to make some changes solely by inspection of observed values.

The adoption of base-line values for the Z variometer proved difficult, as these
values showed a tendency to drift, particularly in the latter half of the year. At the
time of writing it appears certain that the reason for this drift had no connection with
the variometer. A detailed examination of B,M.Z. No.62 will not be possible until the
instrument is returned to Melbourne,

BASIC HOURLY VALUES AND ASSOCIATED MEANS

Basic Results.

Tables 16 to 51, inclusive, contain mean hourly values of the magnetic deelination,
horizontal intensity, and vertical intensity. The values represent the means for success-
ive periods of one hour, the first period for each day commencing at midnight, Greenwich
Mean Time. To avoid the use of signs, the tabulated wvalues of declination and vertical
intensity are in their numerical sense, since both westerly declination and vertical
intensity are negative in the algebraic sense, The wvalue at the top of the tables of
each element is not the same for all months. Some adjustment was essential to reduce the
use of minus signs and tabulated values of four figures, during extremely disturbed
periods of magnetic activity.

Maximum and Minimum Values.

The maximum and minimum columns of Tables 416 to 51 contain the momentary extreme
values of the element for each day, together with the Greenwich Mean Time of their occurr-
ence,

Computed Means.

The 1line at the bottom of each table shows average hourly values cbtained from all
days. Below this line appear average hourly values for selected groups of days.
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MONTHLY AND ANNUAL MEAN VALUES

A summary of monthly mean wvalues for each group of selected days is given in Table 12,

These values were used to c¢ompute Table 13, which gives the mean value for 1953 of
each group of selected days for all three elements.

MAGNETIC ACTIVITY

The principal magnetic storms are shown in Table AlL. In classifying these storms,
the freguent short-term disturbances which were associated with aurorse, and which usually
oceurred sbout 1600 hours and 2200 hours Greenwich Mean Time, were omitted.

Sudden commencements are listed in Table 15. Only clear cases have been noted,
this criterion spplying 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 to select the magnetically quiet
days from each month's records and use the mean hourly scalings of these gquiet days
combined with the hourly scalings of the gquiet days for corresponding months in 1952, to
prepare Sq curves, which are used as the basis for scaling the K-indices. The K-indices
are published at monthly intervals in the Geophysical Observatory Report issued by the
Bureau of Mineral Resources, Geology and Geophysics.

REPRODUCED MAGNETOGRAMS

Typical examples of magnetic effects observed at Heard Island are illustrated on
Plates 2, 3, 4 and 5.

Examples of polar or pulsational sudden commencements are seen on Plates 2 and 3.
Plate 3 also illustrates a short-term disturbance not classified as a principal magnetic
storm, The K-index of the period 18 to 21 hours is 6.

Plate U4 shows an example of a sudden commencement which, in this instance, preceded
only minor magnetic activity.

A storm sudden commencement is illustrated on Plate 5. Also on tnis magnetogram,

between the hours 03 and 07, are manual time marks produced during sbsolute observations
as described in an earlier section,
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TABLE A1

Observed and adopted D scale-values

Date Observed Adopted Method used for determination
1953 ' /mm ' /mm
February 8 0.9118 C.912 Toreion head deflections
June ! 0.9118 0.912 " "
October 6 0.9119 0.912 LS W
TABLE 2

Observed and adopted H scale-values

Observed values determined with Helmholtz coil

? Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to

1953 Y/mm Y/rom 1953 ¥/t Y/mm
January 1 10,34 10. 44 June 12 10.42 10. 44
" 5 10.49 40. 11 " 14 10,40 10. 41
4 10 10.45 10, 44 " 22 10.40 10,44
" 16 10,38 10. L1 " 27 10.37 10. 44
" 23 10,40 40, L1 July 8 10.43 10. 44
February 3 10.44 10,44 v 16 10.47 10, L1
2 8 10. 42 10, L4 " 23 10.40 10. 44
" 16 10. 38 10,44 . 27 10.40 10.44

" 20 10, 38 10, L4 August 3 10. 39 10.41 06h August 4
March 7 10. 36 10,44 " 19 10,08 10. 014
" 16 10. Ll 10. 141 Septerber 8 10.02 10,01
" 19 10.47 10. 44 N 14 10.00 10.01
" 23 10.40C 10.144 " 23 9.97 10,01
" 29 10.42 10, L " 28 10,00 10. 01
April & 10. 34 10,14 October 6 40,04 10.04
" 8 10. 36 10,44 u 12 9.98 10. 01
4 13 10.45 10, 44 W 29 9.99 10. 01
u 22 10. 44 10,41 November 3 10.02 10. 01
L 27 10,42 10,44 o 1 10,04 10. 01
May 14 10. 39 10. 44 M 2L 10.01 10.04
o 22 10.38 10. L1 " 29 40.00 10.01
" 25 T 37 10,14 December 7 10.01 10.04
June 1 10.L2 10,44 O3H June . 7 " 14 10.0L 10,01
" 8 10,51 10,51 ©6Rh " 10 " 24 9.97 10, 01
10.48 ©09n " 42 L 26 10.03 10,01




TABLE 3
Abrupt changes in the adopted H scale-values

Change Irom
Date preceding Cause of change
value
1953 ¥/mm
June 7 +0,10 Change in orientation of H magnet
" 10 -0.03 Partial reorientation of H magnet
" 12 -0, 07 . Partial reorientation of H magnet
August L -0. 30 Final reorientation of H magnet
TABLE L

Observed and adopted Z scale-values

Observed values determined with Helmholtz coil

Adopted Adopted
Date Observed Adoptea value Date Observed Adopted value
used to used to

1953 Y/rm Y,/mm 1953 Y,/mm ¥ /rm
January 1 3.08 = 3,07 July 8 3.12 541
i 5 3.10 3.07 " 16 a3 341
" 10 3,09 3. 07 ¥ 2l 3,08 3. 11
" 16 3.09 3.07 " 27 3. 06 3. 11
" 23 3.06 3.07 August 3 3.09 3. 11
Pebruary 3 3.08 3. 07 " 5 5e33 3. 11
" 8 3.10 3.07 & 19 3.12 Se 11
Ly 16 3.08 3.07 " 2l 3.12 3e 11
" 20 3,09 3.07 i 5| 313 3.1
March 1 3. 01 3. 07 September 8 3. 09 3. 11
" 16 3,06 3.07 i 14 3.12 ek
o 19 3.10 3.07 ! o 23 3.10 =
g 23 3,05 3.07 A 28 b A4 s | 3. 11
" 29 5211 3,07 October 6 3.10 3e11
April 6 3.06 3.07 i 12 5.10 3. 11
¥ 12 3.07 3.07 " 26 5.11 %11
) 20 3.02 3. 07 November 3 3.10 3. 11
i 29 P K| 3.07 it 9 310 3,11
May L 3.10 3.07 Obh May 5 " 26 3.10 3.11
n 11 .12 e | i 29 3.10 Sa 11
" 22 o P 3.41 Decenber 7 3.10 3. 11
" 25 3. 09 3.1 " 14 313 3. 11
June 1 3.10 et " 21 3.10 Lk
" & i 3,11 t 26 Ale 3.14

" 14 o P | i |

" 22 312 o e iy

" 27 3. 11 31 *® Positive deflection only.




TABLE &5
Abrupt changes in the adopted Z scale-value

Change from
Date preceding Cause of change
value
1953 ¥/
May 5 +0,04 Spontaneous

TABLE 6
Observed and adopted base-line values for D variometer

(Observed values determined with Elliott Magnetometer)
(West declination)

Adopted Adopted
Date Observed Adopted value Date Observed Adopted value
used to used to
1953 o : 2 v 1953 H L s !
January 4 =50 20.1 =50 19.5 July 3 -50 419.7 <50 19.5
it 8 19.8 19.5 " 9 19.5 19.5
5 15 19.2 19.5 " 16 19.2 19.5
L 22 18.4 19.5 o 23 19.8 19.5
" 2L 18.9 19.5 il 30 19.3 19.5
" 29 19.2 19.5 August 6 19.4 19.5
February 5 19. 4 19.5 " 13 19.6 19.5
4 12 18.8 19.5 " 20 19.2 19.5
" 19 18.6 19.5 " 27 19.1 19.5
" 25 93 19.5 September3 19.4 19.5
March 5 18.6 19.5 i 10 18.8 19.5
" 12 19.2 19.5 » 17 19.0 19.5
N 19 18.9 19.5 " 2L 18.5 19.5
" 26 19.0 19.5 October 1 19.4 19.5
April 2 19.7 19.5 " 8 19.7 19.5
s 9 20,4 19.5 " 1500 19.0 19.5
i 16 20.1 19.5 hid 22 20,0 19.5
" 23 19.3 19.5 » 29 19.1 19.5 O0Oh Nov. 1
" 29 21.3 19.5 November 1 3.l 3.4
May 7 20.1 19.5 i 5 .4 .4
s 14 19.4 19.5 " 12 3.2 3.4
s 21 20,0 19.5 M 19 .6 3.4
" 28 20,0 19.5 i 26 30.9 3.k
June I 20.8 19.5 December 3 30.4 3.4
" 10 20,0 19.5 N 10 b by
" 17 19.9 19.5 B 17 32.3 3.4
" 25 20.6 19.5 a M 2l 33.0 3.4




TABLE 7
Abrupt changes in the adopted D base-line value

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

Change from
Date preceding Cause of change
value
1953 i !
November 4 =00 11.9 Torsion head adjusted

TABLE 8
Observed and adopted base-line values for H variometer

(Observed values determined with QHMs Nos. 172, 173 & 174)

Adopted Adopted
Date Observed Adopted value Date Cbserved Adopted value
used to used to
1953 Y 1§ 1953 Y o
January A 18080 18080 03h Jan. 3 July = 18132 18132
" 8 18130 18126 " 9 18133 18132
" 15 18426 - 18426 " 16 < 48133 | 18132
" 22 18127 18126 ” 19 18133 18132
H 29 18128 18426 ' " 30 18431 18132 06h August L
February 5 18130 18126 August & 18417 18451
g 12 18128 48126 o 137 " 18h52 1 - 18159
i 19 18126 18126 o 20 18453 18451
8 25 18125 18126 - 27 48452 18L51
March 5 18123 18126 Septenber 3 18451 18451
" 12 18124 18126 ir 10 18452 18451
y 19 18125 18426 " 17 -~ 48uLl8 - 18451
" 26 184127 184126 L 2l 184Lh6 18454
April e 18125 18126 " 26 18447 18L54
" 9 18122 18126 October 1 18452 18451
" 16 18424 18126 n 8 18450 18454
g 23 18126 18126 " 15 18452 48451
" 29 184122 18126 00Oh May L " 22 18450 18451
May 7 18417 181416 " 29 18452 18451
] 11 18116 18116 November 5 18452 18454
n 10 18118 18116 " 12 18L53 18451
o 29 18116 18116 o 19 18452 48L54
L 28 18116 18116 " 26 18453 18451
June n 18412 18416 03h June 7 Decenber 3 18L51 18L51
" 10 18237 18237 0&h June 10 " 10 18451 18451
" 10 418588 18588 09h June 12 f 17 18LL9 1 3451
iy 12 18132 18132 " 2l 18450 418454
" 17 18132 18132

25 18132 18132




TABLE 9
Abrupt changes in the adopted H base-line wvalues

(Horizontal intensity is reckoned as positive; changes below taken algebraically)

Change from
Date preceding Cause of change
value
1953 Y _
Jamuary 3 + 36 Torsion head adjusted
. May L - 10 Spontaneous
June 7 +121 Unexplained movement of H magnet
L4 -40 +351 Torsion head adjusted
ks 12 =56 Torsion head adjusted
August " 4 +319 H magnet realigned.

TABLE 10

Observed and adopted base-line values for Z variometer

(Observed values determined with BMZ No.62)

(Values not corrected to I.M.S.)

Adopted Adopted
Date Observed Adopted value Date Observed  Adopted value
used to usged to
1953 Y Y 1953 ¥ Y
January A -L7097 44,7105 July 16 -L17425 L7412
N 8 L7100 L7105 " 23 L7129 L7124 Oo7h July 2L
i 15 L7107 L7105 " 26 L7440 L7440
" 22 L7400 L7105 " 30 Ll L7140
" 29 L7400l 47105 August 6 L7439 L7140 OCh Aug. 13
February 5 L7105 L7105 it 13 L7413, L7132
® 12 L7106 L7405 = 20 L7134 L7132
e 19 L7409 L7105 - 27 L7132 L7132
" 25 L7101 L7105 Septenmber 3 L7432 L7132
March 5 L7122 = 47105 # 10 L7130 L7132
" 12 L7106 47105 3 17 L7128 L7432
" 19 L7102 L7105 e 21 L7130 L7432
! 26 L7109 L7105 " 26 L7429 L7132
April 2 L7105 47105 October 1 L7128 L7432
" 9 L7105 47105 03h April 14 " 8 L7413y L7132
" 16 L7411k L7113 " 15 L7129 4132
" 23 Lr442 L7143 " 22 L7133 L7132 0Oh Oct, 31
" 29 L7109 L7143 L 31 L7135 L7136
May 7 L711lh L7143 Novenber 6 L7136 L7136
" 14 L7414 L7413 " 12 Ll L7136
" 21 L7114 L7413 " 16 L7135 L7136
" 28 L7444 L7143 " 19 L7414 L7136
June L L1l L7413 " 26 L7133 L7136 0Oh Deec. 4
g 10 L7114 L7413 December L L7127 L7127
i 17 L7110 L7413 " 10 L7129 L7127
. 25 L7112 L7113 oon July 1 " 17 L7126 L7427 0Oh Dec. 18
July 3 L7422 L742l " 2l L7136 L7137
H 9 L7124 L7i2L

% Not coneidered in base-line adoptions.




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

1953 - T
April 14 - 8 Spontaneous
July 1 -11 Spontaneous

" 2l -16 Z variometer fixed mirror adjusted
August 13 + 8 Spontaneous
October 31 -4 Spontaneous
December L + 9 Spontaneous

" 18 -0 Spontansous




TABLE 12

Summary of monthly mean wvalues

Month D H Z D H
1953 @ i ¥ T F ' 2 3 Y
All days Ten least disturbed days
January -50 02,4 18478 -47150 50 01.8 18L82 L7151
February -50 Oh.7 18465 L7147 -50 03.2 18L78 L7154
March -50 06.7 18458 =4 7149 -50 06.2 18472 7156
April -50 06.8 18469 47168 -50 06.5 18475 L7171
May -50 08.0 18L66 ~L47178 -50 07.2 18477 L7484
June -50 07.9 18477 -L7486 -50 07.9 18480 -47187
July -50 10.0 18L70 -147495 -50 09.8 18476 -L749L -
August =50 11.3 18471 =L 7202 =50 10.7 18482 -, 7202
September -50 13,2 18L6lL -L,7208 -50 12,2 18L79 =721
October -50 12.9 18474 -L47210 -50 12.2 18L82 7214
Noverber -50 12.8 18480 L7223 -50 12.7 18L85 -Ly7220
December -50 12.9 18L89 -4 7230 -50 42.7 18L94 L7235
Five internmational quiet days Five international disturbed days
January -50 02.0 18483 -47159 -50 01.9 18L70 -4 7138
February -50 03.0 18478 -4 7153 -50 08.wu 18420 L7434
March -50 05.0 18476 -L7162 -50 06.7 18439 47129
April -50 06,6 18475 -L47170 -50 07.8 184,48 L7162
ay =50 07.2 18478 447182
June -50 08.1 18480 -L47189 -50 07.7 18472 47193
July -50 09.6 18L76 47195 -50 10.9 18459 47196
August -50 10.5 18484 =l 7204 -50 12.8 18456 L7207
September =50 12,4 18480 L7212 -50 416.2 18432 L7194
October 50 11.8 18481 -L721L -50 4.7 18443 47195
Noverber =50 12,6 18487 -4 7222
Decenber =50 12,7 18494 -L7237 -50 13.8 18485 -L7229
TABLE 1
Summary of annual mean values
Yoe-a e D H z
1953 4 : Y T

All days -50 09.1 18u71 -L,7187

Ten least disturbed days -50 08.6 18480 =7190

Five internaticnal quiet days -50 08.4 18484 =17494

Five international disturbed days -50 40.1 18452 47177
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TABLE 1
Sudden Commencements

January to Decenber 1953

G. M.

G.

M.

Date Time Type Date Time Type
1953 h m 1953 h m
Jany. 8 18 16 Polar Sudden Commencement Aug. 5 18 L2 Polar Sudden Commencement
" 17 22 09 Polar Sudden Commencement o 2% 0D 24 Storm Sudden Commencement
Feby. 18 17 L6 Polar Sudden Commencement Sept. 5 18 48 Polar Sudden Commencement
20 17 19 Polar Sudden Commencement hid & 20 25 Polar Sudden Commencement
" 45 (03 00)® Storm Sudden Commencement
March 13 21 27 Polar Sudden Commencement L 25 49 03 Polar Sudden Commencement
April 1 47 04 Polar Sudden Commencement Oct. 6 18 3 Polar Sudden Commencement
n 10 24 418 Polar Sudden Commencement i 15 08 45 Storm Sudden Commencement
" 26 22 09 Polar Sudden Commencement » 26 418 17 Polar Sudden Commencement
May L. 20 50 Polar Sudden Commencement Nov. 1 418 03 Polar Sudden Commencement
" 19 49 43 Polar Sudden Commencement s 7 20 20 Pelar Sudden Commencement
" 2, 18 58 Polar Sudden Commencement il 11 3310 Sudden Commsncement
" 29 18 25 Polar Sudden Commencement
June 13 17 43 Polar Sudden Commencement " 27 ‘46 28 Polar Sudden Commencement
" 21 17 05 Polar Sudden Commencement
L 26 17 57 Polar Sudden Commencement Dec, 5 47 20 Polar Sudden Commencement
" 13 18 37 Polar Sudden Commencement
July 419 419 59 Sudden Commencement " 17 16 M Polar Sudden Commencement
i 22 18 11 Polar Sudden Commencement to; 22 19 03 Polar Sudden Commencement
" 23 08 09 Storm Sudden Commencement
L 25 46 32 Polar Sudden Commencement

% No record due to trace change but possible

838C confirmed by other cobservatories.
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TABLE 28

HOURLY VALUES OF HORIZONTAL INTENSITY

JANUARY 1953 417800 plus tabular quantities expressed in gammas G.M. T, used
Day o 1 2 3 L 5 6 7 8 9 10 N 12 13 14 15 46 17 18 19 20 24 22 23 24 Mean  Maximum Mindmam Range
h m h m
1 682 695(672) 634 685 707 689 676 667 669 679 697 676 688 688 710 684 697 693 688 656 631 6L7 661 678. 15 34 73 21 07 607 12l
2 694 703 704 696 700 6Bl 669 672 659 673 696 690 728 697 720 T7LO 697 708 686 653 672 671 665 673 690 15 05 852 19 37 615 237
3 659 661 687 (687) 671 652 651 655 657 655 671 676 699 741 675 685 683 676 673 66l 655 672 672 02 L6 697 6L8 049
L x#£ | 672 671 680 70U 741 705 687 670 656 6LB 650 660 665 675 689 684 mmm 682 682 684 MMm 682 690 693 679 O4 43 715 09 L6 6L5 070
5 # 702 704 749 724 746 71B 682 666 675 847 051 112 901 805 658 642 709 664 6 7 L27 310 562 705 44 48 1281 22 13 4179 1072
6 701 704 70B 699 692 686 675 671 mwo 658 650 665 688 7 29 752 687 682 66 626 613 - 677 673 662 680 15 1L 879 20 21 558 324
1% 657 672 690 681 671 652 652 663 653 6L9 673 691 716 691 702 716 690 672 673 671 671 677 685 677 13 24 736 0002 627 109
8 690 671 625 639 677 670 663 661 655 652 659 6L9 mmm 673 670 672 678 6B2 688 6B7 680 674 665 640 666 18 37 702 02 51 601 101
9 637 6B 692 691 676 659 651 651 651 659 665 670 676 672 674 673 677 681 690 690 674 673 688 €92 671 19 39 704 00'H51 614 090
10 # £ 690 699 700 713 715 696 682 675 660 650 651 661 672 678 68l (686)
11 % 674 697(718) 719 701 691 679 656 650 650 658 671 668 676 683 688 690 696 698 703 707 688 689 689 685 19 Ly 73 09 34 639 092
12 % 693 679 700 mwm 701 689 677 657 655 650 65l 663 677 692 GBL 687 6B0 685 6BL 689 690 688 689 696 682 03 L& T11 09 36 648 063
13 705 742 72L 73L 734 740 716 704 685 674 6BO 663 685 6B9 66L 681 688 690 685 690 630 649 671 691 692 0514 751 20 34 597 154
14 681 6L6 654 6B1 688 678 672 676 671 680 677 674 66L 671 679 6B3 693 699 695 687 662 681 686 689 679 18 09 710 02 O4 628 082
15 ® 4 702 744 719 722 712 699 679 675 665 663 66l 674 678 6B0 674 678 681 6BL 681 68l 689 692 686 685 687 03 33 726 659 067
16 % # 693 701 706 7Ol 700 691 679 668 659 660 671 678 677 676 68l 680 683 688 687 688 688 691 691 684 684 03 14 708 09 01 655 053
17 % # 695 707 721 719 707 696 681 676 667 663 663 663 670 676 678 681 683 687 691 692 701 687 645 666 68l 02 12 725 22 47 612 113
18 692 707 708 700 705 693 688 679 67 668 670 674 689 747 690 679 706 692 682 692 679 68L 687 697 691 13 L7 788 12 23 648 140
19 # 709 702 680 638 620 604 631 635 678 666 689 700 689 700 77L 72l 670 677 671 706 682 666 668 600 674 4L 27 793 23 31 565 228
20 55, 6l 672 681 682 686 6BO 677 657 673 658 677 671 677 675 675 679 681 6BL 693 703 6Bl 680 688 672 419 54 725 00 37 L85 240
29 687 689 698 707 703 6B9 667 662 659 656 665 672 654 670 67L, 680 682 686 696 6B6 685 689 699 690 681 22 34 712 12 04 639 073
22 % 693 691 638 689 689 688 680 666 661 651 650 652 655 668 681 682 683 685 6B6 688 692 688 693 68l 679 02 52 703 410 47 6ub6 057
25 % 648 605 693 713 71L 707 70l 689 668 66l 66l 667 671 673 676 683 686 68L 684 688 688 688 690 692 682 04 02 721 01 15 614 107
2y 697 703 707 7ol 701 699 689 681 683 668 658 660 642 672 689 753 710 707 717 704 708 690 688 687 692 19 L5 B20 19 25 64l 206
25 691 mwm 700 702 698 687 68O 678 660 651 688 739 674 664 684 7Ll .Gm 690 6714 577 591 6L6 655 554 673 15 56 797 19 47 Ly 356
26 # 503 6 mMo. 550 679 685 675 668 666 666 678 718 748 76k 759 771 756 741 590 319 416 L6L 490 L98 622 4L 03 1131 19 33 029 1102
27 # 605 645 652 680 6B8 691 676 671 678 673 677 726 mmm 82l 810 777 733 661 638 611 668 672 662 670 691 15 03 1181 18 43 L79 702
28 # 682 695 663 683 681 660 668 657 668 673 681 668 679 700 749 751 702 653 624 646 580 318 660 659 16 08 825 22 26 138 687
29 622 Mmm 610, 667 662 66l 653 663 662 661 656 671 687 708 731 756 707 730 590 638 685 680 680 666 6 15 20 890 18 L7 312 578
30 6 36 632 65l 667 6BO 663 665 647 652 674 682 679 680 697 725 773 710 679 690 670 68U E8L 677 676 16 19 917 01 01 587 330
3 598 626 6L9 670 662 68, 687 663 650 6L9 664 667 673 693 679 677 681 680 686 688 680 680 680 681 669 13 ol 730 00 34 5L 156
Mean 666 673 681 687 692 687 676 668 663 666 679 690 689 697 696 705 696 691 675 662 665 658 647 663 678 DESIGNATIONS
Mean ® 682 688 702 709°703 693 680 668 660 655 657 666 672 681 682 685%687°687° 685°688%689° 686%683%686 682 * Mww%mmg disturhed
Mean £ 690 698 705 712 709 697 682 673 661 €57 660 667 672 677 682 680°683°685° 685°687°689° 688°678%83 683 7 TiYe imbernational
Mean # 640 674 647 654 677 672 666 659 673 699 755 785 761 754 TWO 733 711 692 6U3 583 616 562 490 598 670 7 [iTS nbernationsl
a Means of 9 values ¢ Meane of L values {) Approximate




DuUCEMBER 1953 L9°30" Weet plus tebulsr guantities expressed in tenths of minutes of are G.M.T. used
Day (0] 1 2 3 L 5 6 T 8 9 12" 11 12 13" "44 15 46 17 18 19 20 2N 2R 2% 2L Mean Mazximum Mird mum Range
h m H~m

1% /£ L75 470 463 L52 439 L26 L9 443 L1 2 L4 43 W3 e w12 a3 a3 48 L12 Lo3 413 0z 2 22

2% f E. qu 5 3 477 LL47 L300 L43 wwm 391 392 398 LOO LOS LO7 LO9 Lo6 y12 L2 116 ﬁ.m 426 L2l muo rrwm oly om wmw 08 M_m Wmmm mww

3 % 436 4hg L6l 458 Lel L33 423 441 402 394 391 386 391 390 390 LO3 L44 394 LO3 Lo9 412 414 b6 b6 o4 32 L70 41 14 384 089

i L7L 485 L76 L4B6 L5l L3 422 442 Lok LO3 LO3 4O3 Lo 402 391  Lo2 Lo2 LO7 L6L rum rmm Led L1e 38 L2l 18 29 533 18 06 355 178

5 L09 Ewm 453 L65 465 LA U433 hoo 22 421 15 W5 422 L20 L22 425 431 439 427 425 Le2 Lah 429 L30 L3005 00 L83 L2 om

6 LLO L6l 465 472 4B9 439 L6 LO2 395 393 392 38l 378 383 402 U421 L21 415 419 La7 Lie L2e L35 LS2 L2103 35 477 13 20 368 109

7 L6 53 L5l USL LBB LB3 L23 L2 L42 LO3 Lot LO7 L44 W43 W16 446 46 L2z K22 hed L6 L4l 392 412 Lol 05 22 L76 22 3 377 099

8 LLB 467 L77 L85 LbBT LLO U35 LOT7 394 385 wwp 3935 402 Lih W47 U48 145 420 LA7 L22 Lho L33 L33 391 L25 03 36 495 23 L3 367 128

9 458 Lel L7l LeL L57 Lt 432 L20 I48 142 Loy L1 L45 449 422 429 L30 456 L43 Lu9 467 Lu7 L30 446 438 20 05 506 10 08 Lo2 1oL
10 = L76 487 L4B5 L84 LBl 452 LLO 425 L42 403 442 422 422 448 415 429 442 Lo9 LOB LOB LO9 L4O6 397 L39 430 of L2 Lgs 588 107
11 # L4B9 495 5 519 463 L3 Lo2 376 328 331 331 276 159 308 Ld2 394 L63 L75 L96 911 753 618 584 L58 20 35 1262 13 19 054 1208
12 # 521 491 505 L86 L76 LH0O LL3 428 449 LO9 397 368 386 LOL 393 U39 L22 Lol Wi LBO L8 L53 L67 L96 Ly oo 14 B2 12 25 347 195
13 # L67 LB1 L85 Lo L83 L70 456 436 L32 L4412 396 380 379 383 L2 W19 420 49 U426 519 488 LuS L29 Lo  Lho 19 19 568 411 53 365 203
14 L50 463 4BO 4B5 LEB L51 U439 427 417 LO6 L2 M2 L4L 423 42l 425 430 Lhd 423 L54 Lu2 Lt 4h3 u32 438 03 21 504 09 30 399 105
15 LBO LEB L77 LBB L8O L58 LL7 429 LO3 397 395 39L L19 422 428 425 L22 L25 L33 W76 L81 L7L L97 LB0  LiL 20 00 524 44 30 377 ALY
16 = 479 490 LBL 476 471 459 LL5 L27 LOB 395 LA0 LO2 LAL 442 417 445 443 LL3 L33 432 Lol Lon L22 L L35 01 30 Lg6 10 02 391 105
17 LUB L67 L6l L63 L57 459 L35 447 397 386 384 395 LO9 444 LOB LO7 438 422 l4lh L2z 423 Lul Ll 459 L28 05 o4 L4B9 10 O1 377 112
18 465 L6l hel 1466 468 45B LLA 13 393 374 367 374 385 LO3 L44  LOB 412 410 U447 L27 L2 426 W43 L34 hed 00 43 47h 1049 360 4dL
19 LL3 458 L57 450 449 Lis L32 Lo 397 391 381 369 380 390 394 392 412 432 LLO 459 450 L24 449 4L 423 18 51 L96 11 08 365 @ 131
20 www 458 L58 U55 L58 LL7 L33 L09 399 386 38l 390 393 388 LO6 LO3 395 429 L423 L38 LE8 L34 he2 437 Le3 19 58 Lg5 10 35 377 118
21 % L7 459 LLEe LE3 LS5 LL2 422 441 LO2 386 383 385 350 LO3 442 2 4l 429 431 447 W43 Loy Le2 Loo 02 34 467 41 16 378 089
22 # ULLO L57 L50 L57 465 L56 L4l Lol 38l 372 366 367 375 381 392 396 438 431 L53 L&d 473 L53 435 L34 h2h 19 23 B23 10 50 352 179
23 % £ Who 4Ld LL5 LB6 458 LB7 L6 430 [43 402 393 391 390 LOO L21 425 Li2 W2 436 L73 h39 L2 Lo2 L4 425 49 30 Lgs 22 51 375 120
2l LLo 466 461 hL8 470 LL7 L34 423 429 444 396 395 396 LO5 L24 421 422 429 LLO 435 L33 433 L33 433 L30 oL 33 484 10 49 330 09k
25 L20 425 435 443 Lug L7 LLO Lok 395 384 385 377 376 393 LO3 LOB 422 L3t 426 42 L4y 422 457 450 419 17 04 490 44 42 363 127
26 = L50 L49 LIS 439 L33 L39 439 433 [42 391 387 393 394 LO3 LO6 412 Loh LO9 Li2 L13 LLO L85 533 LBS5  L29 22 07 577 10 01 385  19L
27 rmm L53 455  L55 LEB 65 LY L36 L22 399 391 386 LO02 L2 L24 L48 431 L48 LO7 422 U39 50U 543 503 Luyo 22 02 594 09 25 37k 220
28 L6l 466 LL9 LLO LLO LLO LLB LIS 438 L13 394 378 364 393 443 L45 422 L4 439 458 L3 Le2 Li2 L2 L27 49 07 BO3 42 31 350 153
29 # L22 uho heé 5m Le9 458 4h2 Lol Loa 422 Lo2 392 3Bl LO3 L41 L402 LO6 LB3 451 LA 146 395 357 Lo, h2hL 17 L3 538 22 52 344 194
30 % £ L67 L76 465 L68 469 rwm L33 L2z 412 LOB 387 3BO 386 398 LO8 W15 19 Le2 471 458 LLo L27 L30 43L L3118 33 L8Y 41 37 370 117
3 w4 L4S 459 L66 LB6 LB5 Le6 L23 L10 Lo2 394 LOh LO9 443 A7 b L2 443 La7 L2d 427 426 422 429 427 428 o4 11 502 09 54 385 117
Mean 452 UGl L6T 468 L6l 452 436 419 LOB 397 392 390 393 396 LO7 LA4 L17 426 430 LA 451 LL3 L39 Lk2 429 DESIGNATIONS
Mean ® 452 L63 U466 467 465 L52 L37 423 L0 LOO 398 398 LO1 LOL LO9 A5 411 Lk 423 L28 L27 Lol 425 L33 Loy ® Tem least disturbed
Mean # L8 LE2 465 L74 472 LS6 L37 423 410 L4O3 398 398 40O LOG 13 15 L2 145 431 L37 431 420 146 ko3 ey  BiVe imbernational
Mean # L6l 473 LB2 U486 L75 459 U438 L19 LO7 389 378 368 360 3L6 383 L4 LA6 LuL LL9 L79 549 500 461 L7z L38 # Five international

dlsturbed days
Approximate




TABLE 26

HOURLY VALUES OF DECLINATION

NOVEMBER 1653 L4930 West plus tabular guantities expressed in tenths of minutes of arc : G.M.T, used
Day (o R, N - . 4L 5 6 7 8 9 10 11 12 43 44 45 16 17 18 419 20 24 22 23 24 Mean Maximum Mindmum Range
h m 5 1m
1% 438 LLO Lhhy Lhe Lht 432 Le2 L6 Lo7 L12(li5) Lot L20o W2 W43 hd2 Wb L33 L4y 443 L33 hea L37 L2y 20 01 L57 18 06 383 o7l
2 ® 4 LUB UB6 L66 L7k L73(L59) 425 L05 LOO 396 LO3 LO6 LO9 L7 416 L5 Lyt L7 Le2 L8 kM2 L3 L2q L2y L2y 03 39 L85 09 38 39 09
3 L LL9(L5Y  L58)L60 LLT  L37 L4416 395 394 LOA 12 LOB 403 398 4oL LOS 422 L12 L47 L48 L20 Li2 Lo3  L20 oL 36 L7t 1L 06 38 085
L % L23 453(473) 468 458 LB 449 L4 L25 w& Il 13 42 heo2 |18 L6 A7 L2o 448 L2 422 L26 LL2 459 L32 23 L7 L78 12 23 Lo4 o7L
5 486 495 475 L53 LL7 L6 LOO 383 365 340 289 254 496 223 22l 273 358(L07 391 h27 L23 L32)LL4A L50 378 04 41 B43 13 45 243 370
6 (LbB6 476 LE6) LES 6T LL46 L32 L20 LoL 395 396 387 LO2 LO2 L15 LO9 L42 L18 422 422 b9 L22 428 437 L26 (00 59) LBS 11 27 373 112
7w W 455 453 L67 455 422 437 426 W3 390 Loz 399 422 422 422 416 412 b2 L2q L 471 443 Le3 436 429 20 23 495 09 30 37 121
8 = LB 458 LBl L5 156 Erw L5 L33 441 392 393 391 402 LOL Lo4 418 425 417 L42 LOo9 1 2 12 Lad y24 o1 biy B3 23 26 36 097
9 x £ L60 L77 478 (L77)L58 22 440 398 L02 410 149 421 L2t W17 424 Em W7 W17 L25 422 428 L22 122 430 02 13 489 08 L2 394 098
10 % £ L33 °LL9 L63  L67 L6l E& 432 423 [A6 418 U445 AL 149 L20 U5 LAl Ll bl LA3 b2 L5 Ak d4qh Lee  L26 oL 25 L69 20 01 4oL 085
11 = 433 LL8 L5l L62 U465 LS8 LL3 429 Lol (393 396)396 Lol 399 419 LOL 399 Lok U441 L72 L57 455 L34 L34 428 19 22 507 384 126
“__w ‘ mwm w._uw _m%m mmw _.mmm ﬁu.m mum mmm mmw wwm wmw wwm 347 252 367 - 343 413 W16 L27 L28 618 539 434 452 L23 20 29 685 13 3 210 L5
10 # Lo 15 mmw rww L25 387 382 376 333 212 352 M3 427 LL6 L1B L76 66l 690 508 399 L53 L33 20 03 (838) 12 W1 (=63) 9M!
15 # L6B L79 L78 L83 LB L31 116 398 367 373 314 251 227(235 368 360)438 L35 (L39)L70 LB2 L73 L72 LGL  LO9 48 28 600 13 05 067 533
16 # L86 505 555 52l 432 453 LL7 L32 386 385 408 18 LO6 L3L L28 L3L 455 L58 L53 L67 L53 UL3 533 L76 Ls3 03 09 652 18 22 358 294
17 466 L93 L6 L7k L5B LS55 Lel L34 L25 L47 Lo3 368 374 415 Ll LL1 399 L76 LB1 L67 L36 L85 430 hoh  Lha 21 34 566 19 L7 320 246
18 L68 U472 LB2 L6l LLO L08 L26 421 419 Lt2 353 L3 Lol 442 rm L6l LL5 460 L3 437 L4o 430 L34 L0 435 47 L2 5ok 40 34 3 163
19 # L5T Li4 LB7 512 Ly L35 L2l LoO 398 375 362 353 304(287 365) 432 L29 LL7 Le5 LB3(518) 474 LE6 L67 426 20 00 692 13 50 083 609
20 461 482 L92 LEB Le6 L&l LL8 423 Lo2 382 386 393 L05 L23 432 473 LL9 Lu3 390 LLA(559) 625 5LE 502 L6 20 58 781 09 13 ML L67
21 505 485 LAl LBl LBL L69 L38 422 38L 366 347 348 362 449 L22 425 L2B8 L23 U439 395 L32 L3B L26 L36 428 00 52 516 11 03 301 215
22 L58 478 475 L477 477 L63 LLO W12 394 384 393 397 LO5 430 420 L21 LAL 42 L10 L49 L3 he2 u22 L8  L29 Ok 23 6 376 110
23 L32 458 L67 LG8 Ly2 L53 LI L18 368 335 305 2BL 334 374 LO3 LOL 420 Lol 394 L7L(756) 753(647)615 453 (20 43 O71) 11 35 187  88L
2l 597 LB7 L9l 513 496 L426 433 L28 L11 LA6 L23 Loz Leq Lee 425 L38 439 L39 L26 422 L2l Le3 L47  L27 00 17 806 10 07 393 43
25 L3 453 469 L8O L79 AL Lo2 LO3 395 LO3 LO2 LOL 395 442 424 438 L39 L45 422 LLo 463 Loh 398 L7L  L2B 03 58 507 12 26 360 147
26 L57 473 L477 460 L63 LL9 L20 405 01 398 LO1 LO5 LA L47 L18 421 423 447 L34 L3 448 U431 421 433 430 01 50 505 11 20 389 116
27 Sm Ll LL8 L2 uly 435 422 L21 LO7 LO7 391 LO1 LOB L1 L2 U443 456 Lul 431 L22 432 43 L12 394 423 16 L1 516 22 50 381 135
28 x /4 9 Lul 450 L55 453 L6 L27 LO6 39L LOO 399 Loz 442 U3 W13 Ld3 L43 L43 420 L20 W12 L1 430 Le2g 421 03 41 L70 214 32 385 085
29 Fmdﬂu LEB (L452)4ld 418 412 b2 b2 424 L22 W48 L15 442 L4 L20 LA7 L22 el yeg Loz o2 L2z L26 L27 01 L6 LB6 06 0O LO3 083
30 % £ L32 LLo U532 L56 L9 438 423 L2 418 42 L2 LO8 405 L3 446 L7 42 b2 443 L35 L Leg 428 LLo 426 (02 53) 465 413 0B LOO 065
Mean LB9 L66 L2 L67 L60 LB 431 418 LO2 392 383 378 378 389 LO6 W13 L22 L25 427 LL4 L68 L56 Lh2 LLE L28 DESIGNATIONS
Mean % U39 L52 LSB L62 UST W45 L3l 421 410 LO2 LO6 LOG6 413 415 W5 U5 L6 L5 4B L3O 43t 426 L2l y31 ey X Tem least disturbed
Mean £ LLO 453 462 466 U5O L7 L26 L44 405 LO6 LOB LA0 143 L7 L5 LA6 420 417 LA7 422 L1 L49 L23 uos Lo Mﬁﬁdﬁwwwﬁﬁouﬁ
Mean # Insufficlent data # Five international

disturbed days

() Approximate




HOURLY VALUES OF DECLINATION

TABLE 25

OCTOBER 1953 49°20" West plus tebular guantities expressed in tenths of minutes of are G.M.T. used
Day 0 1 2 3 L 5 6 T 8 9 10 44 12 13 4 L 1 v T 18 19 20 2 z2 23 2l Mean Maximum Minimum Range
h nm h m

1 538 558 563 551 495 515 5LO 545 545 538 522 499 L67 LB2 502 499 527 550 5LE 5S4k 545 538 565 54 530 419 28 597 12 56 434 163

2% 54O Bl 540 5L8 542 546 545 541 B3 521 506 508 505 507 509 534(5L2) 4

3 % BL9 539 521 515 508 507 501 Lo2 Laly L7y L92 505 513 518 523 531 532 523 518 514 513 513

L o= 521 528(538) 530 525 523 531 ALO 5LO 532 523 512 507 509 51L 549 522 522 526 528 519 517 498 Lg6 522 02 14 550 21 57 L4B2 068

5%/ 502 518 531 (510)532 532 529 52l 510 502 505 505 506 511 509 510 517 527 518 509 512 542 510 542 516 03 07 L9 00 01 L8 062

6w/ 505516 532 (532)523 525 521 510 500 L99 L9b L93 L93 L99 505 505 506 505 523 513 517 507 507 544 510 18 52 573 10 37 L8 087

7 515 524 532 BL2 555 532 L77 L77 LBL L5 L3L 467 87 51l 518 517 522 B22 Boo Bl 543 Bul, 507 23 37 578 12 3L W19 159

8 531 541 559 556 BLL B22 512 497 497 LB6 L83 LBO LBO LS4 495 503 506 505 507 51k 54O (712)60L 53L 523 (21 191015 13 50 Li7 598

g 532 B51 559 552 555 531 529 493 502 505 504 501 510 515 513 513 512 512 512 541 505 504 502 Oy 518 Ou 48 586 22 51 L76 110
10 512 505 501 533 538 BL2 b5LO 532 523 515 507 503 505 505 503 518 519 529 BL7 58L E01 L9 523 L6 525 20 39 663 23 22 445 218
11 521 BLO BL7 554 559 560 BL9 B39 522 505 L95 L83 186 L86 533 L97 512 5L 522 537 526 513 499 498 522 14 51 634 15 21 L3 200
12 ® £ 514 526 531 Mmunuwumu 52l, 521 513 507 500 495 L9 502 505 513 513 54l 54l 522 557 590 BLG 52 516 521 19 58 614 10 20 LB6 128
13 m £ 522 530 530 (534)5uL 552 550 54D 530 517 507 497 502 503 508 522 Bhg 529 537 530 523 518 L9g 507 52k 46 24 575 22 02 L82 093
AL % ¢ 522(531 536) 5L3 562 554 535 525 517 509 508 505 505 507 507 507 506 521 530 520 513 507 511 513 521 O4 35 567 10 00 503 O6L
15 # 521 525 531 536 5LL 550 550 541 520 LB86 L67 L5L L58 LL6 267 :.:mdmmﬂ 852)683(665) 59L4(695 mmw 534 23 20 1119 1517 -291 1710
16 # Mmﬂ mqummmo (597)579 559 5ul. 5O B3L 522 497 LOB LI8 L9O 5oL 52k 5L5(509 655 702 756 911 053 81L) 626 22 L5 1276 17 35 319 955
17 683)591(580) 570 569 559 553 529 483 L3t L97 495 L57 433 380 L87 533 563 608(783 683 695)527 539 551 20 Oh 923 1508 219 7O
18 # 563587 637 661 532 535 539 Lo7 L66 LA2 385 344 (274 258 215 LO7 312 31 619 540 631 642 976 872) 514 (22 umw;_uum 14 54 51 1288
19 # (776 750 538) 638 589 562 538 L63 L2l (293)402 L31 (318)425 L86 MEG Los(L4ey L6lL)572 544 574 589 582 515 (01 mw 1043 12 35 136 907
20 7 587(6B4 B12) 5L2 586 547 518 497 L4BY LBY LB9 LbL (L29°LiL)535 (L50)560 504 566 590 635 605 646 615 5uL 01 776 12 18 332 Llyly
21 510 581 586 579 557 BU6 537 529 509 L62(L08 LL1) 493 L53 579 5LO 529 533 530 540 533 528 531 529 528 14 17 645 114 03 270 375
2e 530 55l 579 581 520 532 519 L86 507 LB6 L81 LB6 503 529 531 B69 557(5L9) 515 549 590 576 559 549 535 17 32 663 10 11 LS55 228
wm 53l 588 587 H7L4 582 565 5S5L 526 502 513 L8B L76 L87 511 m_m.: 531 52l 513" 511 531 529 526 529 539 532 01 52 606 1B 01 LBO 146

5L 552 B5L 559 560 559 H5W 527 LoL L76 L6T 475 L2 362 62 520 531 531 526 526 520 517 501 522 511 05 12 B65 13 L5 237 328
25 523 B6L 579 569 576 560 BLY BU5 520 512 497 S0L 505 522 527 527 529 5L2 530 523 521 509 L9y 512 531 02 LO 585 10 21 LB6 099
26 = 523 549 mmw 579 56l 561 557 54 522 L96 0L L92 504 mx_m 522 522 522 520 553 559 54O 537 523 BLO B3y 19 09 591 09 L2 L85 106
27 572 E.m 568 569 7l 569 559 L93 L76 Lbb LL7 L29 150 L67 500 502 5Ok 5o 557 690 584 5L9 568 560 531 (19 25) 797 11 Lo LOB 389
28 568 56¢ Mmmmw 575 559 552 BLB 532 513 L95 495 509 513 520 522 549 5Lk 540 538 530 549 522 522 5l 535 01 L2 602 10 32 L&7 115
29 L3 562(579) 576 B65 536 525(504)L95 L85 L83 85 LB86 503 5oi 50k Hou 96 518 582 675 737 703 633 549 21 12 865 12 09 Lsh 444
30 & 5EB 559 575 565 563 BLA 5Ll 518 517 508 507 505 486 505 513 513 513 518 51k 523 528 515 512 512 526 02 31 588 412 33 L66 122
3. 509 BLB 560 562 560 548 513 Lg2 86 L99 503 511 520 522 522 520 519 521 522 522 520 517 520 519 523 02 11 582 08 24 L82 100
Mean . 562 56l 559 563 552 544 538 519 505 LB8 485 L81 L4 L78 494 L9 509 519 547 562 565 567 574 571 529 DESIGNATIONS
Mean x  523%533%511® 5U5 5h2 539 535 526 518 509 504 500 499 505 511 - 516 521 520° 526%530%529% 520%511%51%  se2 ¥ FOU east disturbed
Memn £ 513 524 532 534 537 537 531 522 513 505 502 500 502 505 508 511 518 519 526 526 531 519 510 542 518 Five international
Mean # 680 Gl 580 595 566 551 538 508 L87 LLO 448 438 395 4O LOI 379 438 LBL 631 617 646 665 792 794 su7 7 Bive international
a Means of 9 values ) () Approximate




TABLE 2

HOURLY VALUES COF DECLINATION

SEPTEMBER 1953 49°10" Wert plus tabular gquantities expressed in tenths of minutes of arc @.M.T. used
Day ] 2 3 L 5 6 7 8 9 40 11 12 13 4L 15 16 17 48 49 20 21, 22 23 24 Mean  Maximum Mindmum Range
\ h m h m

1 629 62l 623 620 625 629 631 626 611 622 592 565 620 596 595 634 616 633 603 637 642 621 618 620 618 12 35 688 18 L7 5L6 142

2 630 669 607 615 630 637 639 621 605 613 592 596 601 600 588 6hl 575 576 632 629 650 677 662 631 622 1515 745 17 46 L9 25l

3 # 615 613 611 617 631 615 623 623 621 602 586 575 580 575 583 578 607(582 536)689 691 (936 248 352 679 (18 21) 172

L # (388 T67 037 7U46)656 616 612 616 600 576 588 545 524 LLB L37 L52 589 53, 617 613 699 (784 756 348 23 (00 43)1737 1359 352 1385

o} L85 637 (598)576 606 613 613 602 603 596 601 606 603 604 8 617 624 (65L)6LD 622 607 6L5 626 08 00 01 2628 01 20 369 2259

3 620 617 617 621 620 627 652 BLO 570 595 590 589 576 605 620 627 631 631 6L 6u6 597 633 629 596 616 06 41 725 20 37 520 203

7 607 610 617 622 628 626 603 606 586 576 560 575 58 mqm 602 611 601 680 1 639 631 612 612 617 609 17 09 816- 10 16 545 271

8 = 576 586(625 6GLB)ELY 641 642 633 B15 603 607 582 588 605 604 635 615 62l 668 645 639 61k 614 613 619 418 28 716 00 49 539 Amq

9 % 4 606 628 645 623625 626 618 623 616 608 601 605 609 613 61L 613 613 617 627 617 616 607 607 58, 615 02 36 650 23 L8 569 084
10 = 591 600 605 600 598 603 613 605 597 602 605 603 603 616 608 604 621 636 634 636 648 679 735 693 622 22 38 B02 00 00 577 225
11 L6 717 639 632 620 607 607 613 609 603 595 601 600 606 605 617 619 622 625 655 647 625 613 591 626 01 06 872 23 35 578 294
12 = 86 5B86(609) 616 621 618 617 610 597 606 601 579 595 601 610 615 617 622 619 635 640 642 604 648 612 2353 G053 1 wm 535 168
13 = 600 616 625 617 623 627 635 628 619 615 611 609 609 620 622 621 622 623 622 625 633 604 627 612 619 20 53 651 21 551 100
1L % £ 607 616 616 620 626 636 638 638 632 620 608 606 610 610 613 617 617 617 617 620 649 613 6135 609 618 06 30 €43 602 oA
15 608 610 609 614 615 619 622 618 607 596 584 580 60L 605 605 mom 61l 620 amuwma 830 693 642 605 658 18 LO 1488 44 16 584 muw
16 620 617 632 641 652 652 654 642 627 607 593 589 598 610 610 604 593(639 669)660 680 657 653 622 630 17 5% 808 17 29 562 2l
17 61l 621(6L5) 617 634 633 628 643 609 613 599 590 592 602 632 613 626 642 651 597 613 631 604 607 618 18 5L 696 19 2L 5U5 159
18 611 605 622 630 641 6L9 654 631 613 598 596 599 607 611 611 606 605 603 607 695 663 7L6(063 638 646 22 Bl 1446 24 oo Ls57 959
19 # (597 882 890 632)650 672 679 593 576 (519 L24)540 (LLL 479 370 393 500 511 mmau,\mﬁmmo 826 918 708 625 22 39 1106 ;_w 03 011 1095
20 # (B0 810 800) 743 668 631 621 6LO 620 632 625 5B, 558 452 534 %:hfommo.k. (607 741)597 682 690(727 635 01 10 907 16 20 286 611
21 711)652(677) 678 6L44 635 654 671 638 607 595 576 573 GOL 609 659 630(675) 653 625 7oL 624 634 620 639 0013 B51 41216 529 322
22 629 719(750) 649 598 60L . 608 623 593 596 593 B11 626 629 637 635 640 64B 597 633(7h1) 633 638 652 637 02 01 1034 18 35 508 526
23 # 627 657 652 (6639)678 612 - 603 577 603 5BY 522 562 585 538 637 613(6L8)662 (753)769 817 (722)706 743 648 18 34 1031 14 00 388 6L3
2l 679 690 663 652 659 670 667 638 610 576 549 520 527 527 594 638 648 695 728 659 596 672 656 6LO 631 18 03 785 13 L6 358 427
25 637 631 629 639 650 655 657 648 6L0 632 608 595 589 606 653 634 631 62l 654 617 MG 652 633 628 Mm.m. 20 27 745 19 20 546 199
26 = 623 630 637 6LO 648 665 661 648 635 624 621 B1L 617 616 635 638 649 656 641 637 672 668 661 669 24 13 736 413 38 608 128
27 651 693 700 577 624 661 624 613 617 597 596 555 555 573 6Ly G2k 624 626 629 616 659 649 637 636 g2y D220 722 13 32 523 199
28 = A 6L0 637 mwM (672)665 64O 622 631 617 620 615 609 609 611 613 614 605 618 648 643 6o 631 638 626 630 18 27 689 16 51 596 093
29 ® 4 629 638 6L0 632 637 631 620 609 609 605 605 603 597 599 O3 613 614 616 616 617 621 622 625 619 0221 649 413 O 591 058
30 % £ 629 6LO B 659 659 657 9 632 610 602 60L 596 598 598 601 601 592 586 613 66L 630 6Ll 642, 627 62, 19 08 678 47 L9 570 108
Mean 659 662 665 6Ll 634 634 A33 624 610 602 589 585 586 584 596 605 607 622 650 658 660 667 701 6GBY 632 DESIGNATIONS
Mean x 609 618 630 63l 63l 635 633 627 615 611 608 601 604 609 612 616 616 622 630 63u 635 632 636 631 62 * anm_pomﬁ disturbed
Mean £ 622 632 640 643 ElA 630 632 629 617 612 607 60l 606 606 608 610 608 610 62l 632 62 623 62u 61l 621 F b e
Mean # 806 826 798 745 657 629 628 610 604 583 54B 561 538 LIB 512 506 557 579 627 705 691 790 ouy 976 66z F Five international

disturbed days
Approximate




TABLE 23
HOURLY VALUES OF DECLINATION

AUGUST 1953 119°30"' West plus babular quantities expressed in tenths of minutes of arc @.M.T. used
Day Qignglil eie1s® 4 5. 6 7 8 9 10 41 12 43 14 45 16 17 18 19 20 21 22 23 24 Mean Maximum Minimum Range
B m h-m
4 405 LO6 422 395 390 LO5 LOL U417 LO5 386 378 384 391 396 Ll L42 LA8 L6B L39 L30 L21 355 L23 L30 Lo8 17 38 565 21 09 319 216
2 LA7 Lo7 435 [0 398 %93 L09 L19 397 388 293 Loy LOO LO1 40O LO7 LAk 426 L32 386 L28 L19 L49 Loy Lo8 19 o1 L53 19 L5 342 114
3 % 388 W46 LA5 L25 L22 423 422 bl LAl Lk L1 Lo8 Los LOO LO9 L4416 420 420 L69 L68 L29 L1 LO7 LO7 L18 19 00 517 00 1 364 153
L LO7 397 365 LA7 b19 o7 LOB LO2 396 9L 386 382 385 382 L09 L28 L57 L26 L31 418 16 o6 19 L2 L495 02 11 357 138
5 % 410 398 LOB U419 423 49 LO8 LOO 397 (ZoL)Lot Loy Los Loy LOB 4O9 411 445 LL7 LO6 438 LO6 L6 11 19 06 LB2 20 34 346 136
6 = LAl 30 142 445 LAL 443 Lo8 Lo5 395 391 394 394 392 396 398 397 LLO L19 LO7 LOS 409 LO3 LA1 W43 406 16 L4 503 mm 10 383 120
7 Loy L4o2 394 (394)379 390 Lo2 LO1 397 388 385 386 391 388 LO3 LO3 LO7 428 L49 LA3 L7 LO7 LO8B LOT Loo 17 46 LLO 43 357 083
B = 103 396 L0B (I17)046 413 LO7 423 116 LO8 LOD 394 386 395 LO1 LO2 L43 L15 L22 LL3 L49 146 L49 L20 L10 19 08 L56 42 07 ' 380 076
9 1420)388 368 356 LOB L4LO9 397 388 386 396 393 LOO LOB L1 432 LLO L28 389 491 LiY Lok o7 24 24 511 20 08 33 198
10 Lol Lo9 L26 L48 Lo6 398 Lol LO9 399 363 365 352 367 379 LeL 399 L37 396 L33 L28 LB3 531 591 505 422 22 26 695 11 11 326 369
H__m 4 557 L93(LO1 ﬁwmwvwwm __.ub mv 349 352 365 377 365 331 340 350 385 LO7 381 389 L6B(LEI)
13 366 365 383 L02 L4o2 384 392 392 397 399 Lol L02 399 398 L43 L16 L32 395 561 L57 L35 Lo9
14 Lu8 Lo7 Lob L4l he3 Loo L24 432 423 LO8 LOO 390 392 391 398 Li1 17 Lu8 r: L16 149 410 Lo2 LO3 12 17 26 4373 01 5% 373 100
15 39l 39l 395 LO3 39L 393 397 403 LO1 LO7 Lo2 395 LO2 LOB LO9 LA0 L412 143 453 L90 LO6 LL9 L7 I13 L1120 07 m._m.w 20 14 283 302
16~ 378 386 LO7 396 381 389 LOO hi2 LO8 392 382 LO1 387 LOL LO3 420 L21 L33 428 432 L32 422 L2 110 Lo6 17 03 7 00 47 #7 130
17 = f Lo7 397 391 392 Lo6 [10 L5 428 L26 L22 L08 Loo 397 397 406 444 L21 L22 422 420 h11  Lo3 LO5 LO3 Log 07 36 L30 03 02 383 0lu7
18 = 399 393 372 384 403 4ih UA3 42 i3 Ll 4o7 Lo2 397 394 399 LO2 LO3 LOT LO8 L8 il Lo2 397 395 Lo2 19 54 L2B8 02 38 357 o071
19 % 4 390 397 395 (38L;)386 383 396 LO2 LO3 399 396 397 399 LO1 LO3 L43 10 h22 L1l LO9 LO5 LO5 Lo6 392 L4oo 17 50 U433 03 54 376 057
20 % £ 393 395 LO7T LOO Lo6 Los L03 L09 LO5 Lo2 397 394 397 L0O LO3 LO5 405 Lo5 LO5 LO9 LOF LOB LO5 397 403 20 00 444 00 L7 380 03l
21 % f 308 %96 LO1 LO6 399 413 U416 447 L22 L40 LOO 397 395 397 LOO 4OS5 LO7 LO6 LO5 LOS LO3 LO3 LO3 LO2 Lol 08 36 L23 12 00 391 032
22 & / 399 399 398 402 LO7 391 LO1 440 Lih LO3 LO3 uww 39l 392 395 LO7 LO9 18 U423 L32 L429 L32 L4l 397 Lo7 20 L5 459 05 31 377 o8z
23 # 379 371 355 362 385 LO2 395 395 392 380 340 3 262 272 323 309 263 206 313 uwmmEm 77k 569 qmmw 385 (21 43) o9Lk7 20 14 1150 1097
2l # 810 570(508 L59)A4L L19 300 396 397 128 L09 393 L43 L2l 395 397 500 L21 L3U4(303)496 L22(618 739 56 23001097 19 33 110 987
25 L72 LAk Lee 443 L4k 382 Lo9 LAL LAL Lo8 385 398 L42 380 L63 L43 L3 438 Lah L3t 393 L05 Lh2g9 Ll 17 00 00 579 09 51 284 295
26 405 LOO(LOB) 422 he2 Loo 4oL LOo5 422 L17 L43 395 383 399 386 LO1 L27 LLB L73 463 437 L8B3 LE6 LB 423 24 27 593 20 30 362 23
27 # L79(570 597) 493 431 L34 L48 WL Loo 395 386 361 323(365 382 398 LO9 365) 429 Lol L69 L7 LLB L7 43 02 01 852 15 54 173 679
28 456 rmmmmm._ L37 462 L7 406 424 LO7 47 385 377 365 386 376 L57 145 L27 44O LL9 L1 LO7 L9g 592 438 23 35 660 21 10 295 365
29 L4329 Loo(LO6) L38 LL3 459 Ll 393 Lok muw.__wuuo 378 386 397 L22 40O L20 LO7 356 u1L 431 L25 LLO h95 Wl 2325 543 18 10 125 L8
30 # 493 667 521 L38 439 L31 L3l Lo6 378 (L20)401 L42 LO7 LOO 340 L71 L23 L28 LL5 ho2 L37 L51 L62 L75 iyt 01 38 779 4L 53 304 478
o 459 L27(L86) L6 LA1(LLO) 426 10 398 LOL LA7 Lo 367 L6 371 LOB LOT L33 L47 431 L8 L62 451 Loo h22 o2 L6 527 14 26 39 208
Mean 429 429 425 410 Lob LO6 LO6 LO8 LO3 LO4 392 388 385 391 397 LO6 L44 La2 L2 ha2h hal, L4s 443 L50 13 DESTGRATIONS

# Ten least disturbed

Mean # 40O LOO LO1 Lol 408 LO8 LO9 IM2 L10 LOT 4O 398 397 398 LO2 LOT7 WAL WAL 419 426 L4342 L7 Lok Lo days
# Five international

Mean # 397 397 398 397 LO1 LOO L4O6 443 LAL 409 LO1 396 396 397 LO1 LOB 410 415 LAL 445 L4 040 LOT 398 Lo5 quiet days

Mean # 496 SWCLIF 1438 117 k22 4of LoF 392 106° 3618 3665 3510 365° 3607 3040 399° 3555 Log°571CELC 530°521C 6018 42 ¥ TivP hhemmerional

e Means of L4 values () Approximate




HOURLY VALUES OF DECLINATION

TABLE 22

JULY 1953 L4g9°30! West plus tebular quantities expressed in ienths of minutes of are G.M.T, used
Day o 1 2 3 L 5 6 b - TG T N T . | 12 13 44 45 16 47 18 419 20 29 22 23 24 Mean Maximum Mind mum Range
h m h m
1 416 mmm 430 Eu m umm 390 391 376 365 346 352 378 LOB 410 L422 430 427 L420 LOB 418 360 LO6 396 398 02 53 L66 10 17 261 205
2 410 475 385 325 357 376 392 380 387 L4O5 388 391 390 381 426 431 377 397 295 373 389 0252 571 22 08 231 340
3 396 415 410 umm :8 u 389 385 372 381 377 366 382 386 379 382 370 LO9 L19 369 3Lk mwm 398 LO1 388 01 59 L28 19 56 260 168
L 375 363 399 L1141 387 379 375 375 368 388 370 392 Lou 384 380 392 394 Lo 383 L18 L4 2 389 395 390 12 00 L47 06 L1 330 117
5 Lot L45 Lol 4o2 403 395 377 321 336 349 376 378 382 382 383 394 LOO LO9 L9 LO7 392 Loo L2h 397 389 22 20 L38 07 29 303 135
6 438 451 Los (LO7) 397 395 396 392 387 386 386 391 395 397 410 L4419 L17 397 399 349 363 399 01 11 607 22 54 296 311
7 17 410 395 (346)293 314 283 339 385 386 392 397 LO1 LO1 L4O1 L43 LO9 440 4oL Le2 Loi 395 397 384 384 18 5L 464 06 24 257 207
8 me uoumrq_ Lo2)400 378 360 376 386 377 369 393 390 395 LO1 U403 443 LL49 4L L77 450 L68 425 L23  LO6 20 34 546 00 30 315 @ 231
9 6 386 uqow 393 397 395 386 385 376 378 386 386 392 39L 397 (399 402 399 LOS5 512 L4 458 L73 LL8) LO7 (19 36) BU3 01 55 367 276
10 = (Lo 392'377) 041 [A3 L02 397 392 386 388 394 398 LO2 Lot Lo3 LO3 403 LA0 L3 o3 395 395 395 396  L4OO (00 00) Lug (02 18) 367 082
11 % £ 396 397 [02° (393 389 390 390 389 389 386 3By 3BL 391 389 391 394 397 LO2 LOL 308 386 398 385 379) 392 (18 15) L18 (04 56) 377 O
12 383 389 386 386 383 383 360 386 395 394 391 388 389 390 394 396 LoO2 Leg L28 Lak 348 367 426 L12) 393 (21 L7) 500 (20 L5) 262 238
Am L5 L1 Lo1 395 393 379 380 375 366 360 361 382 38L 394 L09 L10 L66 L28 420 L4410 W42 376 L13 L03) 397 (16 26) 4BB (21 07) 3L 474
q 397 393 385) 395(L05 Loz Loo 398 390 384 384 381 379 386 387 393 397 390) 393 392 388 386 385 391 394 21 30 LO8 11 36 376 032
15 388 271 383 392 388 386 379(374)378 379 378 385 37L 397 395 379 LO2 394 LE5 13 13 Los 399 397 392 418 37 584 05 32 348 236
16 = £ 397 396 Lo5 LO7 Los Los Lol 399 392 387 387 394 395 396 Lo1 Lo2 LO5 LO6 LO2 Lo2 4ol 395 391 Lo 399 17 16 L15 21 53 367 048
17 s £ LOL LO3 L4OB 412 410 L4o5 LoL 396 375 362 366 385 386 387 393 LOO 4O5 LOS5 L3 412 Loe 392 395 390 396 19 02 L2L 09 30 357 067
18 = £ 393 391 398 (LOL) LO3 397 3oL 386 38l 386 384 386 393 397 399 398 397 395 392 389 391 3B5 393 02 47 L2 23 53 372 04o
19 = 386 365 360 410 L45 409  LO5 LOL 40O 394 394 390 391 394 397 LOO 399 398 397 397 410 LOy 384 398 396 21 25 L28 01 58 346 o082
20 = Lo7 Lok 395 376 380 386 382 umu 388 390 3BY4 386 387 395 396 L44 L6 L4 LO9 LO6 LO5 395 397 392 395 01 23 L20 03 LL 366 054
21 w £ 387 382 395 Lo7 i1 45 L06 LoL 397 386 373 376 384 390 LOL 445 445 LAl L43 L44 LO7 LO7 3854 LOB 398 0513 423 22 28 326 097
22 = Lot 399 398 Fo._ J400 Lo2 yo4 LOB LO5 395 38L 384 386 391 397 LOL 4O9 423 LL5 L19 386 420 431 Lo3 18 14 453 21 Lo 330 123
23 # L61 065 L6 L2 361 362 397 390 388 373 301 312 357 232 203 347 343 4B6 L79 577 679 (708 714 786)  LuL 23 ol 1263 14 33 097 1166
2l 531 LO7 408 U415 45 Log (Lo9)lao Log 397 383 376 381 LO3 405 LO6 423 LE5 LLO L34 420 L4O7 LO1 398 L45 00 00 672 11 B4 349 323
25 % 399 398 mmm 397 LO3 407 LOL'LO3 399 397 394 397 397 398 399 394 L4O7 451 U435 402 LLO L13 LOOo 406  LO& 17 06 501 19 21 30 191
26 LLO L38(LL0) L37 428 411 391 367 376 363 357 370 366 360 363 382 3B2 LOL L4241 LOO 459 U460 430 464  LO5 20 41 525 4L Ly 325 200
27 # U431 U416 L30 (456)356 369 383 350 383 305 356 345 391 394 389 LB6 Loi L33 392 382 L21 429 L8 L45 397 15 24 576 19 00 200 376
28 L38 Lhl 428 U413 399 Loy Lo5 LO7 L2l 396 366 369 395 394 389 LO1 LO9 419 L52 L7l 358 L2B 301 he2 406 19 06 557 22 25 236 321
29 # L51 L6B L28 L57 [17 398 LO5 LO3 LOO 387 385 382 390 LO5 368 469 LLO 426 L75 L2 374 % 47 17 U418 15114 539 2025 299 240
30 L37 387 Los L2l k2o LO7 399 399 39k Lo6 394 384 LO6 386 4OO L46 463 LLO L66 433 Lin L51 358 415 1619 BB3 23 L9 337 226
3 39l L33 449 (Lo3)hol LO3 LO3 LAS L7 379 LOS 383 390 LOO 420 LO6 L3 417 L29 L43 L45 425 Lo6 398  LO9 18 56 L7100 00 344 126
Mean L12 Lo6 LO7 LO6 396 393 390 365 388 360 377 379 387 387 389 LO3 LO7 L48 L24 423 413 46 LO7 Lik  LoO DESIGNATIONS
Mean 5 LOO 393 393 Lo2 LO3 LO2 LOO 398 390 387 384 388 390 393 397 L02 LO6 412 443 Lo L4O5 398 391 399 398 ¥ M@mpmwmﬂ disturbed
Mean /395 394 LO1 405 LOL LOL LOi 397 389 381 379 385 388 350 396 LO2 LOL LO5 LO6 LOU 399 396 383 393 396 7 fuve international
Mean # L34 433 b2 L31 367 382 392 372 361 361 356 35k 361 379 360 403 4Ot k31 438 452 Lsk 461 Lso L7y Log 7 Five international

disturbed days
() Approximate




TABLE 21

29

HOURLY VALUES OF DECLINATION

JUNE 1953 4L9°30"' West plus tabular guantities expressed in tenths of minutes of arc G.M. T, used
Day STRE (i - k. h 5 6 2 B 9 40 41 412 13 14 415 16 47 18 49 20 21 22 23 24 Mean Maximum Minimum Range
} N
1 % 392 387 374 372 376 374 369 358 366 370 373 374 376 377 383 383 394 396 395 LOO 386 386 376 380 18 01 4l 18 Ue 324 120
2 4 378 371 374 272 36 365 349 330 296 320 305 240 284 240 147 318 371 367 385 362 501 414 L84 540 348 2044 697 14 21 36 661
3 # 526 L34 44 L22 L20 386 3265 366 343 355 369 377 366 349 397 376 363 Los L61 L38 L03 420 396 L4L 399 (00 32) 631 07 55 257  37h
L # Loy 431 376 380 443 375 355 377 370 357 umm 361 366 370 374 383 397 357 LO7 403 381 379 378 384 381 01 53 536 17 35 297 239
5 385 356 301 304 368 395 36l 396 382 380 366 376 367 376 577 386 386 L4 Lol 314 34y [03 394 Zgy 362 49 24 500 20 00 4L8 352
6 386 367 350 371 367 366 368 352 359 368 365 378 378 371 377 376 377 385 393 383 373 386 391 385 374 17 15 L36 07 23 329 107
7 380 377 381 376 376 377 378 375 368 346 36l 372 374 369 376 387 386 389 394 387 382 380 372 380 377 18 36 397 09 27 33 063
8 = 388 386 380 (376)377 377 373 366 365 366 366 367 358 365 376 380 385 387 386 38L 379 375 382 385 376 0029 394 10 52 352 o2
9 ® 382 391 390 385 389 382 376 376 363 357 372 379 379 378 378 377 381 386 376 371 377 381 379
10 381 380 378 374 378 366 (349)358 365 375 374 379 384 386 390 396 387 365 386 386 397 378
11 395 384 372 357 355 359 36l 374 376 372 365 365 376 370 380 385 389 390 394 376 378 366(299) 373
12 (3771369 365 367 364 (370 365) 367 366 370 384 373 379 481 L45 L23 L34 L92 399
13 397 Lo2 wwm 359 385 388 386 373 365 363 377 376 378 384 384 386 387 396 522 LO8 L1L 395 380 339 387 18 24 615 23 30 309 306
1L 360 386 369 (376)392 365 375 378 378 365 371 375 576 376 383 386 393 397 Loi Loz 387 386 353 365 380 1813 L46B 00 30 332 136
15 381 381 378 383 383 386 387 387 382 376 376 375 377 385 386 386 386 366 382 381 376 374 371 365 380 07 06 393 22 59 3,8 ol
16 % £ 378 378 378 380 383 379 376 374 369 365 370 367 368 375 376 380 387 397 LA5 388 387 376 368 367 378 18 00 L37 09 3L 360 07/
AM 373 377 370 372 375 377 375 376 372 366 359 358 363 359 376 378 [13 [15 Lol Lo1 390 397 Loo 352 379 416 54 LLO 22 52 328 142
1 378 386 375 375 378 376 . 376 385 379 373 367 367 373 376 379 383 387 395 397 362 386 368 380 381 379 18 12 406 21 13 33C 076
19 % £ 380 378 380 (376)376 379 376 372 363 366 365 367 369 374 376 376 378 382 384 377 376 375 375 374 375 0553 387 OB LO 361 026
20 376 369 376 378 380 375 380 375 365 361 360 353 350 355 377 368 379 ho2 L5 519 394 L71 52l Lso 396 22 02 587 1312 340 27
21 oL 285 375 373 365 360 361 365 360 360 366 368 372 378 385 387 388 396 LLB Lo 25 417 349 386 382 1815 L84 2221 305 179
22 386 385 381, (386)386 386 373 366 370 371 377 360 376 377 LOO 391 395 397 L43 386 LO5 378 333 394 382 18 37 L4LB 22 09 287 161
23 x /4 386 387 37 376 382 38l 386 386 381 2 382 384 382 386 386 392 389 388 L02 L11 388 397 385 377 86 19 25 L24 22 53 370 051
2l 376 379 376 343 335 3d  356(373 367) 365 367 374 377 361 386 393 393 393 LOB L3B o5 383 375 377 377 1912 511 o4 35 324 187
25 % 358 333 352 350 3655 35l 360 365 365 370 365 371 377 %82 389 391 389 388 388 387 376 374 378 382 371 19 55 394 0119 312 082
26 % £ 379 378 379 3B0 383 386 389 386 386 38 378 378 383 386 386 386 388 369 395 397 386 382 376 383 20 05 LO3 18 21 339 oG4
27 % A 376 375 376 Muqmwumr 377 371 372 367 367 366 368 375 381 385 394 395 388 LO6 LOL 395 396 368 378 281 18 37 16 22 36 32k 070
28 % 386 8L 379 (3805381 381 376 376 376 372 369 373 380 382 382 3Bl 386 388 387 378 376 377 373 363 379 17 51 395 23 L9 342 053
29 # umm .._mo 376 374 371 373 375 373 362 367 306 311 333 329 272 331 282 397 LO6 38L 322 (178)397 L49 350 17 20 342 21 45 -347 889
30 # (588)368 LLg L56 Log 398 Lo1 373 376 395 378 373 376 368 386 22 LLo 49 L26 365 Lo2 364 384 4oB  LO5 00 59 (102 o1 22 224 878
Mean 394 383 379 375 379 377 373 372 367 366 365 363 368 368 370 381 385 392 410 395 390 383 387 389 379 DESIGATIONS
Mean x 380 378 376 376378 378 376 378370 370 378 374 373 378 381 36l 386 388 391 300 385 381 377 376 379 * jon least disturbed
Mean 4 380 379 378 378 360 381 379 3767373 373 373 372 374 360 382 385 387 389 395 395 389 386 376 374 3¢/ Pive intemnational
Mean #  L53 304 398 381 395 379 369 36k 39 350 35 332 3Ly 33 315 366 375 389 W47 390 402 351 Loy 33 377 7 EiTe intermabional

a Means of 9 wvalues

¢ Means of U4 wvalues

() Approximate
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