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RESOLUTE BAY MAGNETIC OBSERVATORY 1967 

Geographic Coordinates: 74.7° N; 94.9°W Geomagnetic Coordinates: 83 .1°N; 287.7° E* 

Officers-in-charge A. Rantamaa 1966.5-1967.5 
G. Green 1967.5-1968.5 

Introduction 
The Dominion Observatory established a magnetic observ

atory at Resolute Bay on Cornwallis Island, in the summer of 
1948. At that tirne Resolute Bay (later called Resolute) was 
one of the few readily accessible sites in the Canadian Arctic 
islands, since the construction there of an air base and joint 
U.S.-Canadian weather station in 1946 had resulted in regular 
air seIVice by RCAF between Resolute and Churchill . At the 
beginning, the magnetic facilities for recording were quite 
limited, and continuous photographie recording in three 
components did not begin until November 1953. 

Resolute Bay data have been used extensively in studies of 
the morphology of geomagnetic variations and disturbance in 
the polar cap. The observatory has also served as a control 
station for surveys in the vicinity of the magnetic dip pole. 

The Site 
The area consists of Paleozoic lirnestone. Magnetic field 

intensity gradients are extremely small: a survey of the area 
has indicated a very low gradient in total field intensity with 
no natural anomaly greater than 50 gammas within a mile of 
the observatory. 

The Buildings 
The original observatory consisted of a nonmagnetic 

wooden prefabricated building constructed in 1948. A second 
building of sirnilar construction was added in 1953. Instru
ment piers were constructed oflarge timbers or concrete set in 
the permafrost, with care taken to decouple the piers from the 
floor. The instrument piers remained quite stable, but the 
buildings thernselves deteriorated and had to be replaced. In 
the late fall of 1966 construction was begun on two new 
buildings, about 100 feet north of the original buildings. The 
buildings were completed early in 1967, and ail magnetic 
equipment was in operation in the new buildings by March 5. 

The station differences (new site minus old site) have been 
deterrnined as -I(}y in X, +Sr in Y, -I(}y in Z. Ail values given 
in this publication refer to the new observatory site. In particu
lar, values prior to 1967 in the Summary of Annual Means table 
have been corrected for the above station differences. 

The new absolute instruments building is 40 X 16 feet , 
with the long axis geographic north-south. The building is 
sufficiently long to ensure that all electronic components of 
the fluxgate and proton magnetometers can be located at a 
safe distance from the detector heads of the instruments. The 
variometer building is 20 X 20 feet and about 150 feet east of 
the new absolute building. Ail materials used in both buildings 

*Aasumlng the position of the geomagnetic pole is 78.3°N, 69.0°w. 
(Finch and Leaton, 1957). 
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are nonmagnetic. Individual instrument piers were eliminated 
by use of a concrete slab floor. The multiple slab consists of a 
6-inch layer of concrete increasing in thickness at 10-foot 
intervals to 12 inches (V-rib design) , and reinforced with 
3/8-inch phosphor bronze bars placed 12 inches apart; a 4-inch 
layer of foamglass insulation; and a top layer, 2 inches thick, 
of concrete reinforced with bronze mesh. The top layer is 
isolated from the walls of the building by 2 inches of 
foamglass insulation. The whole slab is set on a 4-foot bed of 
well compacted grave!. A 6-mil polyethylene film is used as a 
waterproofing membrance below the slab and 6-inch batts of 
fibreglass insulation are used in the walls and ceilings. Both 
buildings have flat roofs, covered with tar, felt and grave!, and 
the walls are finished outside with horizontal aluminum siding. 
The new buildings are located on a raised beach-line about 75 
feet above sea level , in Resolute South Camp. The buildings are 
approxirnately 1000 feet from the shore of Resolute Bay. Both 
buildings are heated electrically by electric glass panel heaters. 

Magnetic Instruments 
There has been no significant change in observatory 

instrumentation since May 1959 when a proton precession 
magnetometer was installed as the total intensity (F) standard. 
A summary of the equipment in use during 1967 with 
baselines, scale values and parallax and temperature cor
rections for this period is given in the following paragraphs. In 
addition, some details of the magnetic equipment before 1959 
(Pub. Dom Obs., Vol. XXVI , No. 2) are repeated for 
convenience in this publication. 

Photographie Variometers 
Before October 1953, the photographie recording 

equipment at Resolute Bay consisted of one la Cour vari
ometer installed in 1949 to record declination changes, and a 
Sharpe vertical-force magnetometer, installed in the summer of 
1950, which was modified to record vertical-force variations 
on 35 mm film The vertical-force recorder proved quite 
unsatisfactory, owing mainly to numerous film stoppages and 
to changes in the level of the instrument resulting from an 
unsatisfactory tripod. lt was removed in the spring of 1954. 
The la Cour D variometer was operated as a standby 
instrument from November 1953 to January 1956. 

In October 1953, a set of photographie standard-run Ruska 
variometers was installed to record the X(North), Y(East) and 
Z(V ertical) components of the field . The tirne scale of the 
Ruska magnetograms is 20 mm/hr. Time marks at the hour, 
accurate to within a few seconds, are supplied by an IBM clock. 

Scale values were checked once a month on the average 
in 1967 in X and Y and more often in Z using the Helmholtz 
coils supplied. The scale values adopted for 1967 are included 
with the list of adopted baselines. 
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Thennostatically controlled electric heaters maintain the 
temperature in the variometer room constant to within 
approximately 2 degrees, except for brief periods of high wind 
velocity or power failure . Temperature coefficients of the 
variometers are small, and did not exceed 1 gamma/°C. The 
scale value of the temperature trace is l.3°C/mm. No 
temperature corrections to the mean hourly values were 
required in 1967. 

Corrections for parallax, before March 4 when the vari
ometers were moved to the new building, were 1.4 min in X, 
1.0 min in Y and 0.5 min in Z (values to be added to tunes 
read on the magnetograms ). Tune lamp and mirror ad
justments were made April 16 and 23; June 24; and September 
2. The parallax of the Ruska traces was finally corrected 
November 26, at 1700 hrs U .T. 

Standby Variometer and Storm Recorder 
A three-component electrical magnetometer records X, Y 

and Z on a strip chart recorder. Full sensitivity is 1000 
gammas nonnally with automatic switching to 2000 gammas 
at tunes of heavy disturbance. Chart speed is 20 mm/hr. 

Chart values are used to interpolate for missing intervals on 
the Ruska magnetograms. The standby variometer also provides 
a continuous visual indication of magnetic field conditions. 

Before April 1957, three electrical magnetometers, proto
types of the present unit, recording D, I and Z, had been in 
operation at Resolute Bay on an experiinental basis but the 
records obtained were of very restricted value. 

Absolute Instruments 
A proton precession magnetometer is the primary standard 

of total intensity (F)*. A portable electrical magnetometer of 
the saturable core type is used for the deterrnination of 
declination (D) and inclination (I). 

Before May 1959, the portable electrical magnetometer 
was the only absolute instrument available at Resolute Bay, 
and vertical field intensity (Z) as well as D and I was measured 
with this instrument. The force constants of the portable 
electrical magnetometer changed appreciably with tune; for 
example, a comparison after May 1959 against the proton 
precession magnetometer at Resolute indicated rms changes of 
approxunately 50 gammas each month. These changes are 
apparently sufficiently random that the change over a year was 
only 60 gammas; changes of siinilar magnitude have been 
noted elsewhere (Whitham and Hoge, 1961 ). As a result the 
initially determined Z baseline values showed considerable 
scatter. However, owing to the small value of the horizontal 
intensity at Resolute, the scatter in the X and Y baseline 
values is quite small. The force constants of the absolute 
instrument were checked on an average once in every two 
years by comparison with an electrical magnetometer pre
viously calibrated at Ottawa, and in May 1959 they were 

*The value adopted for the gyromagnetic frequency is 4257.60 
± 0.03Hz/oersted. 

checked against a portable proton precession magnetometer. 
Since May 1959 a proton precession magnetometer built at the 
Dominion Observatory in Ottawa has been the priinary 
standard of total intensity at Resolute Bay. 

Absolute Observations and Baseline Values 

Absolute detenninations of D, I and F were made two or 
three tunes a month during magnetically quiet periods. 

Determination of X, Y, Z from Absolute Measurements of D, 
I,F 

Z is derived from the absolute measurement of F by the 
relation Z = F sin I, and a Z baseline is calculated. Values of 
the Z field are computed for the tunes of the D absolute 
measurements, and the horizontal intensity (H) is calculated 
from the relation H = Z cot I, where the observed value of I is 
reduced to the tunes of the D readings by applying a 
correction Af minutes, given by the ratio 

3437.7 (H t. F _ F t. H) 

F z z 

To the required accuracy this may be written as 

t. H 
t.I(min) = 3437.7 F 

where AH = (X0 - X1) cos D + (Y O - Y1) sin D, and X0 ,1, 

Y O ,I are the ordinates of the traces measured at the tunes of 
the absolute determinations of D and I. F is the measured 
value of the total intensity. X and Y are then derived from the 
relations X= H cos D, Y = H sin D. In the expression for AH, 
.:lX cos D<<AY sin D for small changes in field, and Al"" 
3437 .7 A Y /F. Calculations of X and Y using this approxi
mation for Al are in error by Jess than 2 gammas for 10 
gamma changes in X, Y. From earlier comparisons with the 
Agincourt observatory standards, the probable error of a single 
observation using the portable electrical magnetometer and 
including the error in reading the magnetogram, was 0.3' in 
declination and 0.2' in inclination, equivalent to 3 gammas at 
Agincourt (Serson and Hannaford, 1956). The corresponding 
probable errors at Resolute Bay are 10' in D and 0.2' in I. If 
we assume that the values of total intensity (F) given by the 
proton precession magnetometer are accurate to 5 gammas, 
then the probable error in the calculated value of X and Y, 
which can be attributed to uncertainty in the D, I and F 
measurements, should not exceed 3 gammas. 

Baseline Values 
Tune marks were placed on the Ruska record at the tune 

of the absolute observations. Baseline values were calculated 
from the measurement of the record ordinates at these points, 
ands the values of X, Y and Z obtained from the absolute 
observations. The final baseline values were adopted by fitting 
the best straight line to the observed values between known 
discontinuities. Following are the baselines and scale values 
adopted for X, Y and Z for 1967. 
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Resolute Bay 

X Baselines 'Y Scale Values -y/mm 

Adopted Observed Adopted Observed 

Conected to absolute pier in 
new building. 
Pier difference (new bldg. 
minus old bldg.) = - 1 D'y 

Jan. -179 Jan. 14 -173 ± 1 Jan. 6.88 
22 - 169 ± 3 
28 -163 ±4 

Feb. 1 (0000)-16 (2002) -179 Feb. 9 - 173 ± 1 Feb. 6.89 
16 (2003)- (2400) -173 19 -163 ± 1 

Absolute instruments installed in new building March 3 
Ruska variometers installed in new building March 4 (1600)-5 (0500) 

Mar. 1 (0000)-4 (1400) -173 Mar. 3 - 153 ± 7 Mar. 1 (0000)-4 (1400) 6.90 Mar. 3 6.90 
5 (0500)-5 (2000) -138 13 + 15 ± 3 4 (1400)-31 (2400) 7.39 31 7.37 
5 (2000)-21 (1845) +2 20 +22±4 
21 (1845)-31 (2400) - 101 23 -86 ± 1 

31 -90 ±4 

Apr. 1 - 30 -99 to-93 Apr. 8 -BI± 3 Apr. 7.39 Apr. 30 7.33 
14 -74 ± 1 
21 -77 ± 1 
30 -82 ±6 

May 1 - 31 -92 to-85 May 6 -16 ± 2 May 7.39 May 18 7.42 
12 -66 ±4 30 7.38 
18 -80±3 
24 -71 ±4 
30 -69 ±6 

June 1 - 30 -84 to-68 June 5 -69 ±3 June 7.39 
12 -10 ± 3 
19 -49 ± 1 
26 -58 ±2 

July 1 (0000) - 19 (2120) -68 July 3 -46 ±4 July 7.39 July 3 7.43 
to-57 28 +41 ± 2 

19 (2120)-31 (1700) +25 
31 (1700) - 31 (2400) +9 

Aug. 1 (0000)-11 (1700) +9 Aug. 8 +24 ±2 Aug. 1 (0000)-11 (1700) 7.39 Aug. 21 7.50 
11 (1700)-18 (1800) 29 -216 ± 2 
No Ruska records; carpenters 
working in variometer building. 
18 (1800)-31 (2400) -241 18 (1800) - 31 (2400) 7.50 

Sept. 1 (0000) - 1 (1707) -241 Sept. 13 -66 ±4 Sept. 1 (0000)- 1 (1707) 7.50 Sept. 1 7.37 
1 (1707) - 30 (2400) -88 18 -59 ±3 1 (1707)- 30 (2400) 7.40 13 7.40 

Oct. -91 Oct. 15 -68 ± 2 Oct. 7.40 Oct. 15 7.43 
22 -68 ± 1 22 7.39 
29 -65 ±2 

Nov. -94 Nov. 6 -67 ± 1 Nov. 7.40 Nov. 15 7.44 
15 -74 ±2 
28 -66 ± 3 
30 -10 ± 3 

Dec. -98 Dec. 14 -72 ± 1 Dec. 7.40 Dec. 15 7.41 
21 -68 ± 1 28 7.40 
28 -79 ± 1 

N ote: X observed baseline values, March to December, must be corrected to compensate for an errer ln the azimuth of thE 
mark and for the effect of a new tripod introduced into the absolute building August 18, which was later found to be 
slightly magnetic. The corrections to be applied are: -16 'Y, March 1 to August 18; and -25 'Y, August 18 to December 31. 

7 
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Resolute Bay 

Y Baselines 'Y Scale Values "(/mm 

Adopted Observed Adopted Observed 

Corrected to absolu te pier in new building. 
Pier difference (new bldg. minus old bldg.) = + S"f 

Jan. -1084Jan.14 -1089±5Jan. 6.98 
22 - 1088 ± 1 
28 -1089 ±4 

Feb. -1084 Feb. 9 -1089 ± 2 Feb. 6.98 
19 - 1090 ± 2 

Absolute instruments installed in new building March 3 
Ruska variometers installed in new building March 4 (1600)-5 (0500) 

Mar. 1 - 4 (1400) -1084 Mar. 3 -1083±3 Mar. 1 - 4 (1400) 6.98 Mar. 4 6.98 
5 (0500)-5 (2000) -522 13 -552 ± 7 4 (1400)-31 (2400) 7.44 31 7.48 
5 (2000)-13 (1435) -552 20 -472 ±7 
13 (1435)-31 (2400) -470 

to-467 23 -466 ± 2 
31 -467 ± 2 

Apr. 1 - 30 -467 Apr. 8 -460 ± 2 Apr. 7.44 Apr. 30 7.40 
to-462 14 -468 ± 2 

21 -468 ± 3 
30 -460 ±2 

May 1 - 31 -461 May 6 -466 ± 3 May 7.44 May 18 7.37 
to-456 12 -466 ± 3 30 7.45 

18 -450 ±5 
24 -460 ± 5 
30 -452±4 

June 1 - 30 -455 June 5 -451 ± 5 June 7.44 
to-437 12 -458 ± 2 

19 -435 ± 2 
26 -427±6 

July 1 - 30(1857) -436 July 3 -435 ± 7 July 7.44 
to -418 28 -412±8 

30 (1857)-31 (1700) -423 
31 (1700 - 2400) -418 

Aug. 1 (0000)-11 (1700) -414 Aug. 8 -420 ± 3 Aug. 7.44 Aug. 21 7.42 
29 -648±6 

11 (1700)-18 (1800) No Ruska 
magnetograms; carpenters 
working in variometer bldg. 
18 (1800)-31 (2400) -636 

to-642 

Sept. -642 Sept. 13 -641 ±6 Sept. 7.44 Sept. 13 7.45 
to-655 18 -649 ± 2 

Oct. -655 Oct. 15 -655 ± 3 Oct. 7.46 Oct. 15 7.47 
to-667 22 -668 ± 1 22 7.44 

30 -666 ± 3 

Nov. -667 Nov. 6 -667 ±s Nov. 7.47 Nov. 15 7.49 
15 -659 ± 2 
28 -673±1 
30 -673 ± 5 

Dec. -667 Dec. 14 - 659 ± 3 Dec. 7.49 Dec. 15 7.49 
21 -668 ± 3 28 7.48 
29 -672 ±2 

Note: A correction for the azimuth error of -4 'Y, must be applled to the Y observed baseline values for the period March 
to December. 
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Resolute Bay 

z Baselines 'Y Sc ale Values 'Y/mm 

Adopted Observed Adopted Observed 

Corrected to absolu te pier in new building. 
Pier difference (new bldg. minus old bldg.) = -1 O'y 

Jan. 1 - 17 (0102) 58130 Jan. 1 58137 Jan. 1 - 17 (0102) 4.30 Jan. 1 4.33 
17 (0102)-27 (1255) 58146 14 58139 ± 2 17 (0102)-31 (2400) 4.22 14 4.28 
27 (1255)-31 (2400) 58142 21 58157 ± 1 21 4.19 

22 58155 ± 1 22 4.19 
28 58151 ± 1 28 4.24 

Feb. 1 - 16 (0827) 58142 Feb. 9 58152 Feb. 4.22 Feb. 9 4.18 
16 (0827)-28 (2400) 58130 19 58141 19 4.23 

Absolute instruments installed in new building March 3 
Ruska variometers installed in new building March 4 (1600)-5 (0500) 

Mar. 1 - 4 (1400) 58130 Mar. 3 58138 ± 1 Mar. 1 - 4 (1400) 4.22 Mar. 3 4.26 
5 (0500)-31 (2400) 58368 - 58374 13 58366 5 (0500)-15 10.0 13 10.01 

20 58373 16 - 19 10.1 20 10.20 
23 58372 20 10.2 23 9.90 
31 58374 ± 3 21 10.l 31 9.89 

22 10.0 
23 - 31 9.93 

Apr. 1 - 30 58375 - 58380 Apr. 8 58375 ± 1 Apr. 9.93 Apr. 8 9.97 
14 58376 ± 1 14 9.97 
21 58371 ± 1 21 9.90 
30 58382 ± 1 30 9.93 

May 1 - 31 58381 - 58387 May 6 58386 ± 2 May 9.93 - 10.09 May 6 9.94 
12 58383 12 9.98 
18 58382 ± 1 18 10.05 
24 58386 24 10.10 
30 58388 ± 1 30 10.06 

June 1 - 15 58387 - 58383 June 5 58387 ± 1 June 10.09- 10.16 June 5 10.08 
16 - 30 58383 - 58389 12 58381 ± 1 19 10.13 

19 58385 ± 1 26 10.11 
26 58384 ± 1 10.11 

July 1 - 31 58389 - 58402 July 3 58392 ± 1 July 10.16 -10.24 July 3 10.20 
28 58400 

Aug. 1(0000)-11 (1700 58404 Aug. 8 58406 ± 1 Aug. 1 (0000)-11(1800) 10.27 
11 (1700)-18 (1800) No Ruska 
magnetograrns; carpenters 
working in variometer bldg. 

18(1800)-31(2400) 58105-58097 Aug. 30 58098 ± 1 18 (1800)-31 (2400) 9.60-9.67 Aug. 18 9.55 

Sept. 1 - 23 58096 - 58083 Sept. 13 58090 ± 1 Sept. 9.67-9.82 Sept. 3 9.74 
18 58084 ± 1 

24 - 30 58083 18 9.74 

Oct. 58083 Oct. 15 58033 Oct. 9.82-9.97 Oct. 15 9.92 
23 58082 23 9.93 
30 58071 ±4 30 9.96 

Nov. 1(0000)-28(0210) 58083- Nov. 6 58078 ± 2 Nov. 9.97 - 10.09 
58059 

28 (0210) - 29 (1650) 58064 15 58070 ± 1 Nov. 15 (9.92)* 
29 (1650) - 30 (2400) 58080 28 58059 ± 1 29 (9. 70)* 

30 58080 ± 1 30 (9. 78)* 

Dec. 58080- 58055 Dec. 14 58074 ± 6 Dec. 10.10-10.22 Dec. 15 10.20 
21 58068 ±6 21 10.19 
29 58049 28 10.18 

"Poor calibrations 
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Magnetic Reductions 

The mean hourly values of X, Y and Z were scaled 
manually and punches on cards. The tables were calculated by 
a COC 3100 computer. Ail values were rounded off to the 
nearest gamma. The computer was prograrnmed so that the 
output was compatible with offset printing techniques. 

The mean houri y value for each hour of the day, and the 
mean daily value for each day of the month for the year 1967 
for X, Y and Z are given in Tables 1 to 36. Values which have 
been interpolated from the standby variometer charts have 
been underlined in the tables. A summary by month, season 
and year of the mean hourly values of X, Y and Z for all days 
and for the international quiet and disturbed days, is given in 
Tables 37 to 45, 

The mean values of X, Y, Z for the international quiet 
days of May 1966 given in Tables 13, 14, 15 of the 1966 
Resolute Bay yearbook were found to be in error. Both the 
mean hourly value tables for May 1966 and the surnmary 
tables for the international quiet days of 1966 have been 
corrected and are included as a supplement to this publication. 

The R indices of magnetic disturbance are given for each 
hour of 1967 in Tables 46 to 69, where the hourly ranges in X 
and Y are expressed in 10-gamma units. 

Microfilm copies of standard-run photographie magne
tograms with provisional baseline and scale values were 
supplied to World Data Centre A, Washington, on a monthly 
basis. 

The local quiet days for each month, selected on the basis 
of the R indices, are listed below. Local quiet days which do 
not appear also in the list of international quiet days are 
italicized. The five international quiet and disturbed days are 
labelled Q and D, respectively, in Tables 1-36. 

5 Local Quiet Days 

January 4, 5, 6, 24, 27 
February 3, 10, 12, 13, 14 
March 8, 11, 12, 15, 16 
April 9, 11, 12, 13, 14 
May 4, 6, 8, 21, 22 
June 18, 19, 22, 23, 24 
July 3, 10, 19, 22, 31 
August 12, 22, 23, 30, 31 
September 5, 11, 25, 26, 27 
October 20, 21, 22, 25, 26 
November 7, 17, 18, 19, 20 
December 11, 14, 16, 25, 29 

10 Local Quiet Days 

4, 5, 6, 12, 19, 24, 25, 26, 27, 31 
1, 2, 3, 10, 12, 13, 14, 18, 20, 28 
2, 8, 11, 12, 15, 16, 17, 22, 24, 31 
8, 9, JO, 11, 12, 13, 14, 15, 26, 27 
4, 5, 6, 8, 13, 14, 15, 16, 21, 22 
4, JO, 12, 18, 19, 20, 21, 22, 23, 24 
2, 3, 8, 9, 10, 16, 19, 21, 22, 31 
2, 3, 4, 12, 13, 14, 22, 23, 30, 31 
5, 6, 10, 11, 12, 23, 24, 25, 26, 27 

16, 19, 20, 21, 22, 23, 24, 25, 26, 31 
1, 6, i 1~ 17, 18, 19, 2~ 21, 23 

11, 13, 14, 16, 17, 24, 25, 26, 28, 29 

Summary of Annual Mean Values 
Year X y z D East* I North* H* F* 

0 , 0 r r 'Y r r 
1954.5 - 96 -915 57971 264 01 89 05.4 920 57979 
1955.5 -69 -906 57999 265 38 89 06. l 909 58006 
1956.5 -41 -904 58020 267 24 89 06.4 905 58027 
1957.5 -24 -903 58065 268 29 89 06.5 903 58072 
1958.5 9 -884 58035 270 35 89 07.6 884 58041 
1959.5 32 -861 58032 272 08 89 09.1 862 58038 
1960.5 54 -850 58052 273 38 89 09.5 852 58058 
1961.5 72 -844 58076 274 54 89 09.9 847 58082 
1962.5 85 -827 58103 275 54 89 10.8 831 58109 
1963.5 108 -815 58120 277 37 89 11.4 822 58126 
1964.5 117 -800 58144 278 25 89 12.2 809 58150 
1965.5 132 -791 58170 279 36 89 12.6 802 58175 
1965.5 141 -780 58208 280 25 89 13.2 793 58213 
1967.5 153 -766 58250 281 31 89 13.9 781 58255 

•o, I, H, Fare derived from the annual means of X, Y and Z. 

Reports of Resolute Bay Magnetic Observatory 
Record of Observations at Resolute Bay Magnetic Observatory 

1957-1958 (with a summary of earlier observations), by E.I. 
Loomer,Pub. Dom. Obs. Vol. XXVI, No. 2. 

Record of Observations at Resolute Bay Magnetic Observatory 1959, 
by E.1. Loomer,Pub. Dom. Obs. Vol. XXVII, No. 7. 

Summary of Observations at Resolute Bay Magnetic Observatory 
1960-1962, by E.I. Loomer. Pub. Dom. Obs. Vol. XXIX, No. 5. 

Summary of Observations at magnetic observatories in Northwest 
Territories for 1963, by A.E. Evans and E.I. Loomer. Pub. Dom. 
Obs. Vol. XXXI, No. 7. 

Record of Observations at Resolute Bay Magnetic Observatory 
1964-1965, by A.E. Evans and E.I. Loomer. Pub. Dom. Obs. Vol. 
XXXIV, No. 2. 

Record of Observations at Resolute Bay Magnetic Observatory 1966, 
by A.E. Evans, E.I. Loomer and G. Jansen vanBeek. Pub. Dom. 
Obs. Vol. XXXVI, No. 8. 
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BAKER LAKE MAGNETIC OBSERVATORY 1967 

Geographic Coordinates: 64.3°N; 96.0°W Geomagnetic Coordinates: 73.9°N; 314.8°E* 

Officer-in-charge: O. Jensen 

Introduction 

The Dominion Observatory began a program of magnetic 
field observations at Baker Lake, N.W.T., in 1947. Continuous 
photographie recording of the field using standard la Cour 
variometers began in January 1951. The instrument piers 
proved unstable, shifting appreciably with the seasons, and a 
new observatory building was erected in 1956 on a bedrock 
outcrop about 200 yards northwest of the first site. It was 
instrumented in 1957 with a standard Ruska variograph. 
Station differences between the absolute piers in the Ruska 
and la Cour buildings were determined in 1959 as -45 ±3 
gammas in Horizontal Intensity (H), +7 ±3 minutes in 
Declination (D), and +5 ±3 gammas in Vertical Intensi
ty(Z).** 

Analysis of data from Baker Lake observa tory, which is 
situated on the northern edge of the auroral zone, has 
contributed greatly to the study of magnetic activity at a 
latitude transitional between the polar cap and the auroral 
zone. 

Buildings and Site 

The area is one of granitic rocks of the Precambrian Shield. 
Unfortunately the location of observation sites and buildings 
has been govemed by such practical considerations as ease of 
construction and availability of power, rather than by mag
netic tests of the sites used. 

Beginning in December 1947 a series of observations of the 
earth's magnetic field was made at an abandoned site in Baker 
Lake using a deflection magnetometer and an Askania vertical 
force balance. These instruments were operated either in the 
open or in an igloo. In the summer of 1948 the observation 
site was relocated about 600 yards to the east in the vicinity of 
the Department of Transport ionosphere station. 

The first observatory building consisted of an insulated, 
wooden, prefabricated building of nonmagnetic construction 
12 by 24 feet, erected in 1948 with its long axis approx
imately magnetic east-west. Because of accessibility to power 
and convenience of operation, it was located about 100 yards 
north of the ionosphere station. Instrument piers consisting of 
large timbers set in the permafrost were not constructed until 
December 1950. Also at this time a light-tight room was 
partitioned off for a set of la Cour photographie variometers. 

• Assuming the position of the geomagnetic pole to be 78.3°N, 
69.0°W (Finch and Leaton, 19S7). ••Ali published values refer to the 
absolute pier in the Ruska building, with the exception of the early 
values of H and D, from 19S1 to 19S7, given in Tables 73 to 114 of 
Dom. Obs. Pub. , Vol. XXVI, No. 3. These values refer to the 
absolute pier in the la Cour building. 
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To take advantage of bedrock outcrops in constructing 
new instrument piers, the second observatory building, erected 
in the summer of 1956, was located at the top of a low cliff 
about 200 yards northwest of the previous site. The new 
observatory consisted of an insulated aluminum prefabricated 
building 14 by 22 feet, erected with its long axis geographic 
north-south. A light-tight room, approximately 15 by 7 feet 
and 8 feet high, was partitioned off for a set of Ruska 
photographie variometers. Concrete piers on bed rock were 
poured for the photographie variometers and absolute instru
ments. In both buildings care was taken to make certain the 
piers were decoupled from the wooden floors, which float on 
gravel pads. 

The original observatory site had to be abandoned in 1967, 
owing to proposed construction in the arca which would have 
seriously affected the magnetic field measurements. The 
second observatory building was not large enough to house all 
variometers and absolute instruments, together with their 
associated electronic components. The interaction between the 
electronic components of the D, I instrument alone and the X, 
Y Ruska variometers was 23 gammas and 12 gammas, 
respectively. This effect had been kept constant by rigidly 
mouriting all electronic components, thus protecting the 
quality of the recordings. An additional observatory building, 
designed to accomodate both the variometers and the absolute 
instruments, was built in the fall of 1967. This building, 40 by 
20 feet, is nonmagnetic throughout, and is situated with the 
long axis oriented geographically north-south. It is located 
about 180 feet east of the second building. Individual 
instrument piers were elirninated by use of an insulated 
concrete slab floor. (The building is similar to the new 
buildings erected in 1966 in Resolute Bay, which are described 
in the Resolute Bay Observatory Report for 1967 Pub. Dom 
Obs., Vol. XXXVIII, No. 1.) The Ruska variometers were in 
operation in the new Baker Lake building on December 8, but 
the absolute instruments are still located in the aluminum 
prefabricated building. 

The buildings are heated electrically by glass panel heaters, 
thermostatically controlled. 

Magnetic Equipment 

There has been no significant change in observatory 
instrumentation since October 1959 when a proton precession 
magnetometer was installed as the total intensity (F) standard. 
A summary of the equipment in use during 1967 with 
baselines, scale values and parallax and temperature correc
tions for this period is given below. ln addition, some details 
of the magnetic equipment prior to 1959 (Pub. Dom Obs., 
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Vol. XXVI, No. 3) are repeated for convenience in thls 
publication. 

Photographie Variometers 
In J anuary 1951 a set of three<omponent la Cour 

variometers was installed to record variations in the declina
tion and the horizontal and vertical components of the earth's 
magnetic field. The time scale of the la Cour magnetograms is 
15 mm/hr. Time marks were supplied at half-hour intervals 
from a chronometer with periodic comparison against WWV 
time signals. Until July, 1958, the scale values adopted were : 

D: 2.26 min/mm 
H: 5.70-y/mm 
Z: 8.06 r/mm 

In July 1958, the la Cour variometers were modified to 
serve as low-sensitivity recorders, having the following scale 
values: 

D: 8.6 min/mm 
H: 37.6-y/mm 
Z: 32.9 r/mm 

In May, 1957, a set of three<omponent photographie 
Ruska variometers was installed in the building constructed 
the previous summer, and aligned to record the geographic 
components X, Y and Z of the earth's magnetic field. The time 
scale used was 20 mm/hr. Initially time marks were made at 
the hour and each quarter hour from equipment incorporated 
into the variometer. By frequent comparison with a chrono
meter rated against WWV time signals, the time was kept 
correct to within about a half-minute. More recently, hour 
marks accurate to a fraction of a second have been supplied 
from a crystal<ontrolled chronometer. 

Thermostatically controlled electric heaters maintained the 
temperature in the Ruska variometer room constant to 1 ° C, 
and temperature corrections to the measured values were 
unnecessary. The scale value of the Ruska temperature trace is 
l.3°C/mm. 

Corrections for parallax, to be subtracted from time read 
on the magnetograms, are 0.7 min in X, 1.5 min in Y, and 2.0 
min in z. 

Scale values were checked once or twice a month using the 
Helmholtz coils supplied. Scale values adopted for 1966 are 
included with the list of adopted baselines. 

Standby Variometer. 
A three-component electrical magnetometer built 

commercially to an Observatory design (Serson, 1957), with a 
chopper-bar type inked output chart, has been in operation at 
Baker Lake observatory since May 1957. The scale value 
normally is 8.3 gammas/mm corresponding to a full-scale 
sensitivity of 1000 gammas in ail components. X, Y and Z are 
recorded, and the chart values are used to interpolate for 

rnissing values of the Ruska record. Such interpolated values 
have been underlined in the tables. By means of lirnit switches 
and a relay, the sensitivity of the electrical magnetometer is 
halved whenever any one element goes off scale, thus 
converting the instrument into a storm recorder. 

Previous to May 1957, three electrical magnetometers, 
recording D, I and Z, prototypes of the present unit, had been 
in operation at Baker Lake on an experimental basis. However 
the records were of very lirnited use. 

Absolute Instruments 
The absolute equipment available for the deterrnination of 

baselines consisted of a portable three<omponent electrical 
magnetometer of the saturable<ore type (Serson, Hannaford, 
1956) used for the deterrnination of declination, inclination 
and total field intensity. After May 1957, a quartz horizontal 
magnetometer - No. 257 - became available, and thereafter 
furnished the primary standard of horizontal field intensity. 
The correction of QHM No. 257 to IMS is unknown, but 
believed to be small. In October 1959 a proton precession 
magnetometer became the primary force standard. 

The QHM and fluxgate are located in the Ruska building; 
the proton precession magnetometer is in the la Cour building. 
The small and uncertain pier difference in Z between the two 
buildings has been disregarded in calculating the Ruska Z 
baseline. 

Absolute Observations and Baseline Values 

Absolute observations of declination (D), inclination (I), 
and total intensity (F) were made two or three times a month 
during magnetically quiet periods. 

Determination of X, Y, Z [rom Absolute Measurements of D, 
J, F 

X and Y were calculated from the absolute measurements 
of D and H by the relations X = H cos D and Y= H sin D, 
where D is the value of the declination at the time of the H 
reading. The observed value of D was reduced to the time of 
the H readings by applying a correction till minutes, which is 
approximately 3437.1 cYtt -Y0 )/X, since Dis a small angle, 
where Y H ,D is the deflection of the Y trace from the Y 
baseline in gammas at the times of the absolu te deterrninations 
of H, D; and X is deterrnined from measurements of the X 
trace using the previously adopted X baseline value. 

Z was calculated from the absolute measurements of F and 
I by the relation Z = F sin I where I is the value of the 
inclination at the time of the F readings. The observed value of 
I is reduced to the time of the F reading in a manner analogous 
to the reduction of D, Lli being approximately 3437.7 CXF -
X1)/F minutes. 

The approximations used in reducing D and I are valid for 
quiet periods only, when the changes in X and Y are small: a 
change of 10 gammas in any component introduces an error 
less than 0.5' in D and 0.04' in 1. 
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From earlier comparisons with the Agincourt observatory 
standards, the probable error of a single observation using the 
portable electrical magnetometer and including the error in 
reading the magnetogram, was 0.3' in declination and 0.2' in 
inclination, equivalent to 3 gammas at Agincourt {Serson and 
Hannaford, 1956). The corresponding probable errors at Baker 
Lake are 3' in D and 0.2' in I. If we assume that the values of 
total intensity {F) given by the portable proton precession 
magnetometer now in use at Baker Lake are accurate to 10 
gammas, then the probable error in the calculated value of X 
and Y, which can be attributed to the uncertainty in the D, I 
and F measurements, should not exceed 4 gammas. By using 

Baker Lake X Baselines 'Y 

Adopted Observed 

Jan. 3901 Jan. 3 3902 ± 1 
24 3896 ± 1 

Feb. 3901 Feb. 1 3898 ± 3 
13 3901 ± 1 
25 3902 ± 1 

Mar. 3901 Mar. 13 3898 ± 1 
29 3897 ± 1 

Apr. 3901 Apr. 11 3901 ± 1 
27 3905 ± 1 

May 3901 May 10 3902 ± 2 
30 3903 ± 2 

June 3901 June 17 3902 ± 1 
30 3899 ± 1 

July 3901 July 17 3902 ± 1 
31 3903 ± 1 

Aug. 3901 Aug. 24 3899 ± 1 

Sept. 3901 Sept. 7 3902 ± 3 
25 3902 ± 2 

Oct. 3901 Oct. 16 3897 ± 3 
26 3896 ± 1 

Nov. 3901 Nov. 7 3898 ± 2 
18 3900 ± 1 

Dec. 1 - 7 (2100) 3901 Dec. 5 3903 ± 2 
7 (2100)-8 (0730) Ruska variometers moved to new location 
8 (0730)-31 (2400) 4054 IDec. 11 4054 ± \Il 

30 4054 ± 2 

Baker Lake Y Baselines 'Y 

Adopted Observed 

Jan. 144 Jan. 3 135 ± 2 
24 153 ± 3 

Feb. 144 Feb. 1 147 ± 2 
13 141 ± 3 
25 138 ± 1 

Mar. 144 Mar. 13 145 ± 2 
29 144 ± 1 

the H value measured with the QHM in calculating X and Y 
the accuracy is only slightly improved. 
Baseline Values 

Time marks were placed on the Ruska record at the times 
of the absolute observations. Baseline values were calculated 
from the measurement of the record ordinates at the times of 
the D (or F) observations, and the values of X, Y and Z 
obtained from the absolute measurements. The final baseline 
values were adopted by fitting the best straight lines to the 
observed values between known discontinuities. Following are 
the baselines and scale values adopted for X, Y and Z for 
1967. 

X Scale Values r/mm 

Adopted Observed 

Jan. 8.38 

Feb. 8.38 
Feb. 13 8.35 

Mar. 8.38 

Apr. 8.38 

May 8.38 May 10 8.41 

June 8.38 
8.38 

July 8.38 July 17 8.35 

Aug. 8.38 

Sept. 8.38 

Oct. 8.38 Oct. 16 8.44 

Nov. 8.38 
Nov. 18 8.34 

Dec. 1 - 7 (3100) 8.38 

8(0730)- 31 (2400) 8.42 Dec. 12 8.43 
30 8.42 

y Scale Values r /mm 

Adopted Observed 

Jan. 6.32 Jan. 3 6.29 
24 6.29 

Feb. 6.32 Feb. 1 6.31 
13 6.30 
25 6.33 

Mar. 6.32 Mar. 6.31 
6.32 
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Baker Lake Y Baselines 'Y y Scale Values -y/mm 

Adopted Observed Adopted Observed 

Apr. 144 Apr. 11 147 ± 2 Apr. 6.32 Apr. 6.33 
27 144 ± 3 6.30 

May 144 May 10 146 ± 2 May 6.32 May 6.30 
30 138 ± 2 6.34 

June 144 June 17 146 ± 2 June 6.32 June 6.31 
30 142 ± 2 6.33 

July 144 July 17 142 ± 2 July 6.32 July 6.34 
31 142 ± 2 6.34 

Aug. 144 Aug. 24 144 ± 1 Aug. 6.32 Aug. 6.32 

Sept. 144 Sept. 7 142 ± 2 Sept. 6.32 Sept. 6.33 
25 145 ± 5 6.35 

Oct. 1 - 16 (0200) 144 Oct. 16 (204) ± 2 Oct. 6.32 Oct. 6.36 
16 (0200)-31 (2400) 195 26 191 ± 3 6.32 6.34 

Nov. 195 Nov. 7 192 ± 1 Nov. 6.32 Nov. 6.30 
18 197 ± 2 6.35 

Dec. 1 - 7 (2100) 195 Dec. 5 197 ± 1 Dec. 6.32 Dec. 6.34 
7 (2100)-8 (0730) Ruska variometers moved to new building 
8 (0730)-9 (0415) -921 Dec. 11 91 ± 211 
9(0415)-31(2400) +921 30 92±111 

8.54 Dec. 12 8.53 
8.54 30 8.55 

Baker Lake Z Baselines 'Y z Scale Values 'Y/mm 

Adopted Observed Adopted Observed 

Jan. 60516 Jan. 3 60512±3 Jan. 8.30 Jan. 3 8.27 
24 60512±2 24 8.29 

Feb. 60516 Feb. 1 60512 ±4 Feb. 8.33 Feb. 1 8.32 
13 60518 ± 1 13 8.32 
25 60523 ± 2 25 8.29 

Mar. 60516 Mar. 13 60516 ± 1 Mar. 8.36 Mar. 8.36 
29 60516 ± 5 8.38 

Apr. 60516 Apr. 11 60517 ± 1 Apr. 8.38 Apr. 8.35 
27 60523 ± 1 8.37 

May 60516 May 10 60508 ± 3 May 8.41 May 8.37 
30 60514 ± 1 8.41 

June 60516 June 17 60520 ± 2 June 8.44 June 8.51 
30 60514 ± 2 8.55 

July 60519 July 17 60522 ± 2 July 8.26 July 8.22 
31 60518 ±4 8.26 

Aug. 60522 Aug. 24 60497* ± 2 Aug. 8.26 Aug. 8.23 

Sept. 60526 Sept. 7 60490* ± 1 Sept. 8.26 Sept. 8.25 
25 60493* ± 4 8.24 

Oct. 60530 Oct. 16 60531 ± 3 Oct. 8.26 Oct. 8.33 
26 60530 ± 2 8.30 

Nov. 60532 to 60547 Nov. 7 60534 ± 2 Nov. 1 - 18 8.26 Nov. 8.24 
18 60544 ± 2 19 - 30 8.34 8.27 

Dec. 1 - 7 (2100) 60549 Dec. 5 60550 ±4 Dec. 1 - 7 (2100) 8.38 Dec. 5 8.41 
7 (2100) 8 (0730) Ruska variometers moved to new building Dec. 12 7.95 
8 (0730) 31 (2400) 60310 Dec. 30 60310 ± 1 Dec. 8(0730) - 31 (2400) 7.94 Dec. 30 7.94 

• Readings unreliable; field disturbed by construction 
equipment in vicinity of building. 
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Magnetic Reductions 

The mean hourly values of X, Y and Z were scaled 
manually and punched on cards. The tables were calculated by 
a CDC 3100 computer. Ail values were rounded off to the 
nearest gamma. The computer was programmed in such a way 
that the output was compatible with offset printing tech
niques. 

The mean hourly value for each hour of the day, and the 
mean daily value for each day of the month for the year 1967 
for X, Y and Z are given in Tables 1 to 36. Values which have 
been interpolated from the standby variometer charts have 
been underlined in the tables. A summary by month, 1>eason 
and year of the mean hourly values of X, Y and Z for all days 
and for international quiet days, is given in Tables 37 to 45. 

The R-indices of magnetic disturbance are given for each 
hour of 1967 in Tables 46 to 69, where the hourly ranges in X 
and Y are expressed in 10-gamma units. 

Microfilm copies of standard-run photographie magneto
grams with provisional baseline and scale values were supplied 
to World Data Centre A, Washington, on a monthly basis. 

The local quiet days for each month, selected on the basis 
of the R indices, are listed below. Local quiet days which do 
not appear also in the list of international quiet days are 
italicized. The five international quiet and disturbed days are 
labelled Q and D respectively in Tables 1-36. 

5 Local Quiet Days 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October
November 
December 

4, 5, 25, 27, 31 
2, 3, 12, 14, 28 
8, 11, 12, 15, 16 

12, 13, 14, 27, 28 
7, 8, 16, 21, 22 

18, 20, 21, 23, 24 
9, 10, 19, 27, 31 
1, 2, 3, 9, 22 
5, 10, 12, 23, 25 

20, 21, 22, 25, 26 
1, 6, 17, 20, 21 

11, 14, 16, 28, 29 

10 Local Quiet Days 

4, 5, 6, JO, 12, 19, 22, 25, 27, 31 
2, 3, 10, 12, 13, 14, 15, 20, 24, 28 
1, 7, 8, 11, 12, 15, 16, 22, 24, 26 
t 11, 1~ 13, 14, 15, 26, 27, 2~ 30 
6, 7, 8, 11, 15, 16, 20, 21, 22, 23 
1, 11, 1~1i 18, 2~ 21, 2~ 2t 24 
8, 9, 10, 16, 17, 19, 20, 22, 27, 31 
1, 2, 3, 6, 9, 15, 22, 23, 28, 29 
5, 10, 11, 12, 17, 23, 24, 25, 26, 27 
4,1~ 16, 20, 21, 2~ 24, 25, 26,31 
1, 6, 10, 17, 18, 19, 20, 21, 23, 25 

11, 13, 14, 16, 24, 25, 26, 27, 28, 29 

Summary of Annual Mean Values 

Year X y z D East• I North* H* F* 
0 0 

'Y 'Y 'Y 'Y 'Y 
1951.6 3637 162 60237 2 33 86 32.5 3640 60347 
1952.5 3651 167 60224 2 37 86 31.6 3655 60335 
1953.5 3674 175 60232 2 44 86 30.3 3678 60344 
1954.5 3706 168 60238 2 36 86 28.5 3710 60352 
1955.5 3741 168 60299 2 34 86 26.8 3745 60415 
1956.5 3803 164 60322 2 28 86 23.3 3807 60442 
1957.5 3840 172 60341 2 34 86 21.3 3844 60463 
1958.5 3875 179 60346 2 39 86 19.3 3879 60471 
1959.5 3916 197 60379 2 53 86 17.1 3921 60506 
1960.5 3937 208 60402 3 01 86 16.0 3942 60530 
1961.5 3963 213 60415 3 05 86 14.5 3969 60545 
1962.5 3996 222 60420 3 11 86 12.6 4002 60553 
1963.5 4022 233 60408 3 19 86 11.0 4029 60542 
1964.5 4045 239 60398 3 29 86 09.7 4052 60534 
1965.5 4081 232 60394 3 15 86 07.7 4088 60533 
1966.5 4106 246 60404 3 26 86 06.3 4113 60544 
1967.5 4130 266 60441 3 41 86 05.1 4139 60583 

•o. I, H, Fare derived from the annual means of X, Y and Z. 

Reports of Baker Lake Magnetic Observatory 
Record of Observations at Baker Lake Magnetic Observatory 1957-58 

(with a summary of earlier observations), by E.I. Loomer and F. 
Andersen. Pub. Dom, Obs. Vol. XXVI, No. 3. 

Record of Observations at Baker Lake Magnetic Observatory 1959, by 
F. Andersen Pub. Dom, Obs. Vol. XXVIII, No. 8. 

Summary of Observations at Baker Lake Magnetic Observatory 1960-{i2 
by A.E. Evans, E.I. Loomer and F. Andersen.Pub. Dom. Obs. Vol. 
XXIX, No. 6. 

Summary of Observations at Magnetic Observatories in Northwest 
Territories for 1963, by A.E. Evans and E.I. Loomer. Pub. Dom 
Obs. Vol. XXXI, No. 7. 

Record of Observations at Baker Lake Magnetic Observatory, 1964-65, 
by G. Jansen vanBeek and A.E. Evans. Pub. Dom. Obs. Vol. 
XXXIV, No. 1. 

Record of Observations at Baker Lake Magnetic Observatory, 1966, by 
G. Jansen vanBeek, A.E. Evans and E.l. Loomer Pub. Dom. Obs. 
Vol. XXXVI, No. 6. 

Referenc;es 
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MOULD BAY MAGNETIC OBSERVATORY 1967 

Geographical Coordinates: 76.2°N; 119.4°W Geomagnetic Coordinates: 79.1°N; 255.4°E* 

Officers-in-charge: T. Moore 1966.5 - 1967.5 

B. Chernoff 1967.5 - 1968.5 

Introduction 

In the summer of 1961 the Division of Geomagnetism of 
the Dominion Observatory established a combined magnetic 
and seismic observatory in the vicinity of the Joint Arctic 
Weather Station, Mould Bay, Prince Patrick Island, N.W.T. The 
observatory serves principally as a contrai station for magnetic 
and seismic surveys mounted by the Polar Continental Shelf 
Project and the Dominion Observatory. 

For convenience of reference pertinent details from 
previous observatory reports concerning the observatory build
ing, equipment and procedures, are repeated in this publica
tion. ln the future, a detailed report will be produced every 
five years. Reports for other years will give a summary only of 
the equipment with relevant constants. 

Building and Site 

The station is underlain by sandstones, siltstones and 
shales of the Devonian Melville Island formation. A building 
site was suggested by the Meteorological Office of the 
Department of Transport, and a magnetic survey of this site 
was subsequently carried out in the spring of 1959 using a 
Varian portable proton precession magnetometer. The mag
netic field intensity gradients were found to be very small, of 
the order of a few gammas in 100 feet. Owing to problems of 
construction relating to the drainage of the area, and for 
reasons of accessibility to power and convenience of opera
tion, the site finally selected for the magnetic-seismic observ
atory was somewhat doser to the Joint Arctic Weather station 
than originally planned. The building is situated north of the 
weather station and about 225 feet from the nearest building. 

An insulated wooden building of nonmagnetic construc
tion, 24 by 16 feet, and resting on a grave! pad, serves as the 
magnetic observatory building. This building is situated with 
its long axis approximately geographically east-west and is 
connected by a 20-foot corridor to the seismic observatory. 
The magnetic components of the instruments and the power 
distribution facilities are located at the end of the corridor 
remote from the magnetic observatory. A light-tight room, 14 
by 9 feet, is partitioned off in the magnetic observatory 
building for a set of Ruska photographie variometers. The 
photographie variometers and absolute instruments are 
mounted on concrete piers set into the permafrost. Care was 
taken to ensure that the piers were decoupled from the 
wooden floor. Unfortunately, graduai pier movements have 

•aased on geomagnetic pole position 78 .3° N, 69 .0°W (Finch and 
Leaton, 19 57). 
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occurred. These are reflected in the observed drifting of 
variometer baseline and scale values, and have necessitated 
occasional relevelling of the variometers. 

The building is electrically heated by thermostatically 
controlled glass heat panels, capable of maintaining the 
temperature in the building constant to within 2 degrees under 
normal conditions. 

Magnetic Equipment 

Photographie Variometers 
A three-component Ruska variometer is aligned to record 

the geographic components X, Y, Z of the geomagnetic field . 
lnitially there was considerable difficulty in obtaining a 
satisfactory recording of the X component, owing apparently 
to obstruction of the magnet suspension. As a result con
tinuous recording in three elements began only in July 1962, 
following the installation of a new magnet in the X variometer. 
The tirne scale of the magnetograms is 20 mm/hr. Hour marks 
correct to within a few seconds are provided by a Mercer 
chronometer. Parallax corrections to be applied to times 
measured on the magnetograms are less than one half minute. 

Scale values adopted for the Ruska variometers in 1967 are 
included in the list of adopted baseline values. 

The temperature coefficients determined in J anuary 1967 
were about +3 gammas/°C in Z and negligible in X and Y. The 
sensitivity of the Ruska temperature trace was l.4°C/mm. 
Since temperature variations in the variometer room were 
normally very small, temperature corrections were not applied 
to baseline and mean hourly values, except for periods of 
power failure when temperature changes were large. 

Standby Variometers 
A three-component electrical magnetometer provides con

tinuous traces of X, Y and Z on a strip chart recorder. Chart 
speed is 20 mm/hr. Full-scale sensitivity is 1000 gammas 
normally. Provision for automatic switching to 2000 gammas 
full scale at times of large disturbances effectively converts the 
instrument into a storm recorder. The chart provides a 
continuous, visual indication of magnetic field conditions. 
Chart values are used to interpolate for missing intervals on the 
Ruska magnetograms. 

Absolute Instruments 
A proton precession magnetometer is the primary standard 

of total intensity (F)*. A portable electrical magnetometer of 

•The value adopted for the gyromagnet ic frequ ency is 42S7 .60 ± 0.03 
Hz/oersted. 
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the saturable core type is used for the detennination of 
declination (D) and inclination (1). 

Absolute Observations and Baseline Values 

Absolute determinations of D, I and F were made three or 
four times a month during magnetically quiet periods. 

Determinations of X , Y, Z from Absolute Measurements of D, 
I, F 

Z is derived from the absolute measurement of F by the 
relation Z = F sin I, and a Z baseline is calculated. Values of 
the Z field are computed for the tirnes of the D absolute 
measurements, and the horizontal intensity (H) is calculated 
from the relation H = Z cot I, where the observed value of I is 
reduced to the times of the D readings by applying a 
correction Af minutes, given by the ratio 

3437.7 (H Â F _ F Â H) 

F Z Z 

To the required accuracy this may be written as 

Âl (min) = 3437.7 ÂH 

F 

where ÂH = (Xo - X1) cos D + (Y o - Y1) sin D, and Xo ,1, 

Yo,1, are the ordinates of the traces measured at the times of 

MouldBay 

X Baselines 'Y 

Adopted Observed 

Jan. 1013 Jan. 19 1011 ± 2 

Feb. 1016 Feb. 12 1013 ± 2 
21 1019 ± 1 

Mar. 1019 Mar. 16 (1008) 
22 1022 ± 2 
30 1016±4 

Apr. 1022 Apr. 27 1028 ± 1 

May 1025 May 9 (1005) 

June 1028 June 2 1027 ± 3 
11 1023 ± 3 
17 1019 ± 3 
23 1031 ± 2 

July 1030 July 3 1034 ± 4 
8 1029 ±4 

15 1033 ± 3 
23 1042 ± 6 
28 1028 ± 4 

Aug. 1 (0000)- 25 (0000) 1026 Aug. 7 1021 ± 5 
25(0000)- 25 (0600) Variometers 15 1026 ± 5 

adjusted 22 1027 ± 3 
25 (0600)-3 1 (2400) 1059 27 1067 ± 10 

31 1057 ± 4 

the absolute determinations of D and I. F is the measured 
value of the total intensity. X and Y are then derived from the 
relations X= H cos D, Y= H sin D. 

From earlier comparisons with the Agincourt Observatory 
standards, the probable error of a single observation using the 
portable electrical magnetometer and including the error in 
reading the magnetogram, was 0.3' in declination and 0.2' in 
inclination, equivalent to 3 gammas at Agincourt (Serson and 
Hannaford, 1956). The corresponding probable errors at 
Mould Bay are 5

1 
in D and 0.2' in 1. If we assume that the 

values of total intensity (F) given by the proton precession 
magnetometer are accurate to 5 gammas, then the probable 
error which can be attributed to uncertainty in the D, I and F 
measurements is 5-y in the calculated value of X and 2-y in Y. 

Baseline Values 
Time marks were placed on the Ru~a record at the time 

of the absolute observations. Baseline values were calculated 
from the measurement of the record ordinates at these points, 
and the values of X, Y and Z obtained from the absolute 
observations. The final baseline values were adopted by fitting 
the best straight line to the observed values between known 
discontinuities. Instability of the variograph piers resulted in 
many changes in the baseline values. The baselines and scale 
values adopted for 196 7 are listed as follows. 

X Scale Values -y/mm 

Adopted Observed 

Jan. 5.18 Jan. 1 5.15 
24 5.20 
25 5.20 

Feb. 5.18 

Mar. 5.18 Mar. 23 5.15 

Apr. 5.18 

May 5.18 May 5 5.22 

June 5.15 

July 5.12 July 13 5.11 
15 5.11 
31 5.03 

Aug. 5.12 Aug. 11 5.13 
20 5.08 
24 5.13 
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MouldBay 
X Baselines 'Y X Scale Values r /mm 

Adopted Observed Adopted Observed 

Sept. 1059 Sept. 6 1050 ± 5 Sept. 5.12 Sept. 6 5.16 
11 1060 ± 3 11 5.16 
24 1057 ± 9 24 5.17 
30 1075 ± 12 

Oct. 1 (0000) - 2 (0815) 1059 Oct. 2 1059±2 Oct. 1(0000) - 2 (0815) 5.12 Oct 6 8.27 
2 (0815) - 4 (0900) no trace 2(0815) - 4 (0900) no trace 
4 (0900)-6 (0100) 943 6 (1012 ± 2) Thereafter 8.30 14 8.19 
6 (0100) - 6 (0415) 993 14 1032 ±4 19 8.30 
6 (0415) - 6 (0445) 1005 19 1027 ± 2 23 8.28 
6 (0445) - 31 (2400) 1034 23 1041 ± 3 31 8.32 
(Mean hourly values for Oct. 2 31 1035 ± 1 

to Oct. 6 inclusive scaled 
from fluxgate chart) 

Nov. 1 (0000)-3 (1800) 1034 Nov. 6 Nov. 1(0000)- 7 (0300) 8.30 Nov. 6 8.31 
3 (1800)- 7 (0040) 1070 7 1010 ± 2 Thereafter 8.21 7 8.22 
Thereafter 1015 12 1019 ± 1 17 (8.08) 
(Nov. 6 (05-07 hrs) X trace 17 1020 ± 1 23 8.22 

drifting; mean hourly values 
scaled from fluxgate) 23 1013 ± 1 

Dec. 1015 Dec. 4 1012 ± 11 Dec. 8.21 Dec. 4 8.18 
10 1012 ± 2 10 8.18 
14 1015 ± 1 
21 1014 ± 2 21 8.24 
27 1008 ± 2 

MouldBay 

y Baselines 'Y y Scale Values r /mm 

Adopted Observed Adopted Observed 

Jan. 2149 Jan. 19 2151 ± 2 Jan. 5.86 Jan. 24 5.85 

Feb. 2146 Feb. 12 2143 ± 3 Feb. 5.86 
21 2147±2 

Mar. 2146 Mar. 16 (2136) Mar. 5.86 Mar. 
22 2147 ± l 
30 (2166) 

Apr. 2146 Apr. 27 2146 ± 2 Apr. 5.86 Apr. 

May 2149-2163 May 9 2156 ± 4 May 5.86 May 5 5.86 
6 5.85 

June l - 23 2164- 2174 June 2 2162 ± 3 June 5.85 
24 - 30 2172 11 2172 ± 3 

17 2170 ± 3 
23 2174 ± 1 

July 1 - 15 2171 - 2165 July 3 2168±4 July 5.83 July 13 5.82 
16 - 31 2165 8 2170 ± 2 14 5.84 

15 2162 ± 2 
23 2167±17 
28 2153 ± 6 

Aug. 1 (0000)-24 (0305) 2165 Aug. 7 2168±4 Aug. 5.82 Aug. 27 5.78 
24 (0305)-25 (0000) 1740 15 2168 ± 8 
25 (0000)-25 (0600) Variometers 22 2163 ± 3 

adjusted 
25 (0600)-31 (2400) 2165 27 2167 ± 9 

31 2166 ± l 
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Mould Bay 

Y Baselines 'Y Y Scale Values r/mm 

Adopted Observed Adopted Observed 

Sept. 2165 Sept. 6 2167 ± 2 Sept. 5.80 Sept. 6 5.82 
li 2164 ± 2 li 5.81 
24 2164 ± 3 
30 2162 ± 7 

Oct. 1 (0000)-2 (0815) 2165 Oct. 2 2163 ± 3 Oct. 1 (0000)-2 (0815) 5.80 
2 (0815)-4 (0900) Baseline not 6 (2197 ± 2) 2 (0815)-4 (0900) 4.40 Oct. 6 8.30 

determined; fluxgate chart used 
Thereafter 2180 14 2181 ± S Thereafter 8.31 14 8.24 
(Mean hourly values for Oct. 2 19 2182 ± 2 19 8.35 

to Oct. 6 inclusive scaled 23 2180 ± 3 23 8.28 
from fluxga te chart) 31 2176 ± 2 31 8.31 

Nov. 1 - 30 2178-2149 Nov. 7 2177 ± 3 Nov. 8.31 Nov. 6 8.31 
12 2171 ± 3 
17 2161 ± 2 17 (8.25 
23 2156 ± 2 23 8.34 

Dec. 2146 Dec. 4 2166 ± 3 Dec. 8.31 
10 2162±1 Dec. 10 8.37 
14 2166 ± 2 14 8.35 
21 2168 ± 1 
27 2165 ± 1 27 8.29 

MouldBay 

z Baselines 'Y z Scale Values r/mm 

Adopted Observed Adopted Observed 

Jan. 1 - 6 (1040) 58058 Jan. 19 58045 ± 7 Jan. 4.95 Jan. 1 4.98 
6 (1040)-22 (0246) 58045 24 4.93 
22 (0246)-31 (2400) 58049 25 4.93 

Feb. 1 - 22 (0740) 58050 Feb. 12 58054 ± 1 Feb. 4.96 
to 58055 21 58055 ± 2 

22 (0740)-28 (2400) 58047 

Mar. 58047 Mar. 16 58050 ± 1 Mar. 4.97 Mar. 23 5.01 
to 58051 22 58049 ± 1 

30 (58036)± 2 

Apr. 58052 to 58055 Apr. 27 58055 ± 1 Apr. 4.98 

May 1 (0000)-6 (1130) 58056 May 14 58057 ± 5 May 4.98 May 5 4.95 
6 (1130)-31 (2400) 58048 

June 58049 June 2 • 58109 ± 1 June 4.99 
11 • 58108 ± 1 
17 *58115±1 
23 *58111±1 

July 58054 July 3 *58113±1 July 5.00 July 13 4.99 
8 *58114±2 25 5.00 

15 *58116±1 31 5.00 
23 • 58120 ± 1 
28 *58117 ± 1 

Aug. 1 - 24 (0305) 58058 Aug. 7 *58122±1 Aug. 1 - 24 (0305) 5.01 Aug. 11 5.05 
24 (0305)-28 (0000) Z vario- 15 • 58118 ± 1 28 (0000)-31 (2400) 5.19 20 4.98 

meter inoperative 
28 (0000)-31 (2400) 58052 22 *58119±2 27 5.19 

27 *(58108)± 2 
31 • 58113 
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Mould Bay 

z Baselines 'Y z Sca!e Values -y/mm 

Adopted Observed Adopted Observed 

Sept. 58052 Sept. 6 *58114±1 Sept. 1 - 30 5.20 to 5.26 Sept. 6 5.21 
11 * 58116 11 5.21 
24 58050 ± 1 24 5.25 
30 58054 ± 3 

Oct. 1 (0000)-2 (2400) 58052 Oct. 2 58050 ± 1 Oct. 1 (0000) 2 (0900) 5.26 Oct. 2 5.11 
3 (0000) - 4 (0900) Trace mainly 

missing; fluxgate used 
4 (0900)-20 (0002) 58062 6 58060 ± 1 Thereafter 5.14 to 5.20 6 5.15 
20 (0002)-31 (2400) 58056 14 58060 ± 1 14 5.20 

19 58065 ± 1 19 5.19 
23 58056 23 5.19 
31 58057 ± 1 31 5.23 

Nov. 1 (0000)- 7 (0300) 58056 Nov. 6 58056 ± 1 Nov. 1 - 30 5.21 to 5.27 Nov. 6 5.22 
7 (0300) - 12 (0500) 58035 7 58035 ± 1 
12 (0500)-16 (0001) 58031 12 58031 ± 1 
16 (0001)-19 (0000) 58024 17 58024 ± 1 17 (5.15) 
19 (0000)-21 (0130) 58082 23 58052 ± 1 23 5.24 
21 (0130 - 1350) 58085 
Thereafter 58082 

Dec. 58080 Dec. 4 58079 ± 1 Dec. 1 - 27 5.28 to 5.34 Dec. 4 5.24 
10 58082 ± 1 Thereafter 5.17 10 5.31 
14 58081 ± 1 14 5.29 
21 58080 ± 1 21 5.34 
27 58077 ± 1 27 5.17 

"62 ')' to be subtracted from ail observed values to correct for artificial field at new location of proton precession 
magnetometer head. 

Magnetic Reductions 

The mean hourly values of X, Y and Z were scaled 
manually and punched on cards. The tables were calculated by 
a CDC 3100 computer. All values were rounded off to the 
nearest gamma. The computer output was made compatible 
with the offset printing techniques used for this publication. 

The mean hourly values for each hour of the day, and the 
mean daily value for each day of the month for the year 1967 
for X, Y and Z are given in Tables 1 to 36. Values which have 
been interpolated from the standby variometer charts have 
been underlined in the tables. A summary by month, season 
and year of the mean hourly values of X, Y and Z for ail days 
and the international quiet and disturbed days is given in 
Tables 37 to 45. 

The R indices of magnetic disturbance are given for each 
hour of 1967 in Tables 46 to 69, where the hourly ranges in X 
and Y are expressed in 10-gamma units. 

Microfùm copies of standard-run photographie magneto
grams with provisional baseline and scale values were supplied 
to World Data Centre A, Washington, on a monthly basis. 

The local quiet days for each month, selected on the basis 
of the R indices, are listed below. Local quiet days which do 
not appear also in the list of international quiet days, are 
italicized. The five international quiet and disturbed days are 
labelled Q and D, respectively, in Tables 1-36. 

5 Local Quiet Days 10 Local Quiet Days 

January 5, 6, 24, 25, 27 4, 5, 6, 12, 18, 19, 24, 25, 26, 27 
February 3, 10, 12, 13, 14 2, 3, 10, 12, 13, 14, 18, 20, 21, 24 
March 8, 11, 12, 15, 16 2, 8, 11, 12, 15, 16, 17, 22, 24, 25 
April 9, 11, 12, 13, 14 3, 8, 9, 10, 11, 12, 13, 14, 26, 27 
May 6, 8, 14, 15, 22 4, 5, 6, 8, ~]~ 15, 2~ 21, 22 
June 18, 20, 21, 23, 24 1, 7, 12, 18, 19, 20, 21, 22, 23, 24 
July 3, 10, 19, 22, 31 2, 3, 8, 9, 10, 16, 19, 22, 30, 31 
August 1, 2, 3,12,22 1, 2, 3, 9, 12, 15, 22, 23, 28, 30 
September 5, 10, 23, 26, 27 5, 6, 10, 11, 12, 23, 24, 25, 26, 27 
October 20, 21, 22, 25, 26 16, 19, 20, 21, 22, 23, 24, 25, 26, 31 
November 17, 18, 19, 20, 21 1, 6, 7, 17, 18, 19, 20, 21, 23, 28 
December 11, 14, 25, 28, 29 11, 12, 13, 14, 15, 16, 24, 25, 28, 29 

Summary of Annual Mean Values 

Year X y z D East* I North* H* F* 
0 , 0 , 

'Y 'Y 'Y 'Y 'Y 
1962.8 983 2203 57951 65 57 87 37.0 2412 58001 
1963.5 1001 2208 57940 65 37 87 36.3 2424 57991 
1964.5 1015 2212 57948 65 21 87 35. 7 2434 57999 
1965.5 1034 2220 57960 65 02 87 34.8 2449 58012 
1966.5 1053 2233 57991 64 45 87 33. 7 2469 58044 
1967.5 1067 2247 58019 64 36 87 32.7 2487 58072 

•o, 1, H, Fare derived from the annual means of X, Y and Z. 
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ALERT MAGNETIC OBSERVATORY 1967 
Geographic Coordinates: 82.5°N; 62.5°W Geomagnetic Coordinates: 85.7°N; 168.7°E• 

Officers-in-charge: D. Peppar 1966.5 - 1967.5 

B. Smith July - October 1967 

B. Leahy November, December 1967 

Introduction 

In the summer of 1961 the Dominion Observatory 
established a combined magnetic and seismic observatory at 
Alert, Ellesmere Island, Northwest Territories. The choice of 
Alert Meteorological Station as a new magnetic observatory 
site resulted from studies of magnetic data recorded there 
during the International Geophysical Year (Whitham, Loomer 
and Niblett, 1960; Whitham and Andersen, 1962). 

For convenience of reference, pertinent details from 
previous observatory reports concerning the observatory build
ing, equipment and procedures, are repeated in this publica
tion. In the future, a detailed report wil1 be produced every 
five years. Reports for other years wil1 give a summary only of 
the equipment with relevant constants. 

Building and Site 

The observatory building rests on recent unconsolidated 
marine sediments that are underlain by metamorphosed 
sediments of early Palaeozoic age. Magnetic field intensity 
gradients are extremely small: before construction a survey 
using a Varian M-49 proton precession magnetometer indicat
ed a maximum gradient in the total field intensity of only 10 
gammas in 100 feet. The site is 700 feet northwest of the 
Department of Transport Meteorological Station. 

The building is nonmagnetic and constructed of wood. It 
rests on a 3-foot pad of grave! and is connected by a 20-foot 
corridor to the seismic observatory where the magnetic 
components of the instruments, as well as the power distri
bution facilities are installed. 

The building dimensions are 24 by 16 feet. The photo
graphie variometer room, which is separately insulated from 
and heated independently of the rest of the building, is 13 by 
9 feet. The remainder of the building is used for absolute 
instruments and the head of the standby variometer. 

The instrument piers are concrete set 1 foot into the 
permafrost. Care was taken to ensure that the piers were 
decoupled from the floor. Unfortunately the concrete for the 
piers was mixed initially from aggregate containing 10 per cent 
magnetite by volume . This error produced total field intensity 
gradients of 20 gammas/foot in the horizontal plane and 50 
gammas/foot in the vertical plane. Consequently an external 
magnetic station was established some 50 feet west of the 

•Assuming the position of the geomagnetic pole is 78.3°N, 69.o0 w 
(Finch and Leaton, 1957). 
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observatory at a location substantially free from artificial field 
disturbances and marked with a brass plug. The results for all 
years have been reduced to this reference site for uniformity. 

In July 1962, the piers were replaced with nonmagnetic 
concrete, necessitating the closing of the observatory from 
July 9 to 14. The corrections applied to the absolute 
observations made inside the observatory to reduce the data to 
the external reference point are listed as follows: 

X 
y 

z 

October 1961 toJuly 9, 1962 

-56 
-206 
+24 

AfterJuly 15, 1962 

-10 
- 19 
+28 

The observatory is electrically heated with six 1000-watt 
glass heat panels. Each room has three panels and each has its 
own thermostat capable of regulating the room to ± 1 ° C. 

Magnetic Equipment 

Photographie Variometer 
A three-component Ruska variometer is used to record 

variations in the geographic components of the geomagnetic 
field X, Y and Z. The time scale of the magnetograms is 20 
mm/hr. Hour-marks of 1 minute duration were initially 
provided by a Times chronometer, and more recently by a 
Sprengnether crystal-controlled clock. When the chronometer 
is inoperative the Ruska clock is used for timing and provides 
marks on the quarter hour as well as on the hour. 

The scale values of the variometer were normally checked 
twice a month. Scale values were adopted by fitting the best 
straight lines to the observed values. The scale values adopted 
for 1967 are listed with the adopted baselines. The sensitivity 
of the Ruska temperature trace is 2.0°C/mm. The temperature 
coefficient of the Z variometer is approximately -3-y / 0 

C. The 
temperature coefficient is negligible for X and Y. Normally 
temperature corrections are unnecessary and are made only to 
compensate for large temperature effects occurring during 
power failures . 

Parallax determinations were made in February 1967. 
Parallax corrections for 1967, to be added to times read on the 
magnetograms, were as follows : 0.6 min in X; 0.45 min in Y; 
0.15 min in z. 
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Standby Variometer 
A three-component electrical magnetometer built 

commercially to an Observatory design (Serson, 1957) is used 
as a standby variometer. The inked output chart moves at 20 
mm/hr and the scale value is normally 8.3 gammas/mm, 
corresponding to a full scale sensitivity of 1000 gammas in all 
componen ts. X, Y and Z are again recorded and the chart 
values used to interpolate for missing values of the Ruska 
record. Such interpolated values have been underlined in the 
tables. By me ans of lirnit switches and a rel a y, the sensitivity 
of the electrical magnetometer is halved whenever any one 
element goes off scale, thus converting the instrument into a 
storm recorder. 

This electrical recorder was operated from June 1957 
continuously until September 1959 by Defence Research 
Board and thence intermittently until October 1961 by 
Department of Transport personnel. 

Absolu te Instruments 
A proton precession magnetometer* built at the Dominion 

Observa tory, Ottawa is the primary standard of total intensity. 
A portable electrical magnetometer of the saturable core type 
(Serson and Hannaford, 1956) is used to determine declination 
and inclination. 

Absolute Observations and Baseline Values 

Absolute deterrninations of D, I and F were made on the 
average three times a month. 

Determination of X, Y, Z from Absolu te Measurements of D, 
I,F 

Z is derived from the absolute measurement of F by the 
relation Z = F sin I, and a Z baseline is calculated. Values of 
the Z field are computed for the tirnes of the D absolute 
measurements, and the horizontal intensity (H) is calculated 
from the relation H = Z cot I, where the observed value of I is 
reduced to the tirnes of the D readings by applying a 
correction t.I minutes, given by the ratio 

3437.7 (H t. F _ F t. H) 

F Z Z 

*The value adopted for the gyromagnetic frequency is 4257.60 ± 0 .03 
cycles/sec/ oersted. 

To the required accuracy this may be written as 

t.I (min) = 3437.7 t.H 

F 

where t.H = (Xo - X1) cos D + (Yo - Y1) sin D, and Xo,I, 

Y o ,I are the ordinates of the traces measured at the tirnes of 
the absolute determinations of D and I. F is the measured 
value of the total intensity. X and Y are then derived from the 
relations X= H cos D, Y= H sin D. In the expression for t.H, 
t.X cos D < < t. Y sin D for small changes in field, and t.I ""' 

3437 .7 t. r Calculations of X and Y using this approximation 

for t.I are in error by Jess than 2 gammas for 10-gamma 
changes in X, Y. 

From earlier comparisons with the Agincourt Observatory 
standards, the probable error of a single observation using the 
portable electrical magnetometer and including the error in 
reading the magnetogram, was 0.3' in declination and 0.2' in 
inclination, equivalent to 3-y at Agincourt (Serson and 
Hannaford, 1956). The corresponding probable errors at Alert 
are 3' in D and 0.2' in I. If we assume that the values of total 
intensity (F) given by the proton precession magnetometer are 
accurate to 5 gammas, then the probable error in the 
calculated value of X and Y which can be attributed to 
uncertainty in the D, I and F measurements should not exceed 
3 gammas. 

Baseline Values 
Tirne marks were placed on the Ruska record at the tirne 

of the absolute observations. Baseline values were calculated 
from the measurement of the record ordinates at these points, 
and the values of X, Y and Z obtained from the absolute 
observations. The final baseline values were adopted by fitting 
the best straight line to the observed values between known 
discon tinuities. 

Owing to difficulties in the operation of the portable 
electrical magnetometer, the D and I observations for the 
months March to June were unreliable, and the X and Y 
baseline values for these months were estirnated from an 
examination of quiet day levels and the baseline values for 
February and July. 

Baselines and scale values adopted for 1967 are listed as 
follows. 
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ALERT MAGNETIC OBSERVATORY 1967 

Alert 

X Baselines 'Y X Scale Values -y/mm 

Adopted Observed Adopted Observed 

Jan. 510 Jan. 10 504 ± 5 Jan. 6.43 Jan. 4 
22 483 ± 5 
31 510±12 

Feb. 1 - 27 (0140) 510 Feb. 17 509 ±4 Feb. 6.43 Feb. 12 
27 (0140)-28 (2400) 485 24 505 ±4 27 

27 515 ± 2 

Mar. 485 Mar. 6.43 Mar. 29 

Apr. 1 (0000)-15 (0245) 485 Apr. 1 - 15 (0245) 6.43 Apr. 14 
Apr. 15 to May 2 Apparent drift in scale 
X variometer not functioning value from April 15 to 

properly. Scaling done on 19: 11 -y/mm to 8.3 -y/mm 
secondary (fluxgate) chart (determined from fluxgate chart) 

May 3 (0000)-31 (2400) 560 May 3 (0000)-31 (2400) 6.40 May 16 

June 560 June 6.43 June 16 

July 560 July 15 557 ± 6 July 6.47 July 15 
22 563 ± 4 

August 560 Aug. 10 564 ± 13 Aug. 6.49 Aug. 18 
18 565 ±4 
26 557 ± 5 

Sept. 558 to 549 Sept. 9 551 ± 3 Sept. 6.52 Sept. 20 
20 547 ± 8 
22 548 ± 8 
27 553 ±4 

Oct. 549 to 540 Oct. 4 553 ± 2 Oct. 6.56 Oct. 13 
li 555 ± 5 
18 551 ± 4 
25 537 ± 8 
30 544 ±6 

Nov. 540 to 531 Nov. 6 536 ± 6 Nov. 6.59 Nov. 18 
13 537 ± 2 
18 525 ± 5 

Dec. 531 to 522 Dec. 18 516 ± 13 Dec. 6.62 Dec. 4 

Alert 

y Baselines 'Y y Scale Values -y/mm 

Adopted Observed Adopted Observed 

Jan. -3908 Jan. Jan. 6.04 Jan. 4 

Feb. 1 (0000)-27 (0140) -3908 Feb. 24 -3908 ± 7 Feb. 6.04 Feb. 12 
27 (0140)-28 (2400) -3950 27 -3908 ±4 27 

Mar. Mar. Mar. 30 
V ariometer not functioning 

properly for the period 
Mar. 1 to Apr. 14. MHV 
and Ranges scaled on 
secondary (fluxgate) chart 

Apr. 15 (0000)-30 (2400) -3883 Apr. 26 - 3879 Apr. 12 (0000)-30 (2400) 6.15 Apr. 3 
14 
26 

May - 3884 to - 3888 May May 6.15 May 16 
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6.42 

6.40 
6.43 

6.56 

6.36 

6.48 

6.32 

6.57 

6.47 

6.51 

6.55 

6.63 

6.62 

6.05 

6.04 
6.04 
8.24 

8.25 
6.05 
6.17 

6. 15 
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Alert 
y Baselines 'Y (concl.) y Scale Values "{/mm (concl.) 

Adopted Observed Adopted Observed 

Il 
June - 3888 to - 3893 June June 6.15 June 16 6.20 

July - 3893 to - 3898 July 15 -3899 ± 9 July 6.15 July 15 6.08 
22 -3897 ± 1 

Aug. -3900 Aug. 10 -3897 ±6 Aug. 6.15 Aug. 18 6.05 
18 -3911 ± 16 

Sept. -3900 Sept. 10 - 3898 ± 9 Sept. 6.15 Sept. 20 6.20 
20 -3907 ± 6 
22-3911±11 
28 -3899 ±6 

Oct. -3900 Oct. 4 - 3924±7 Oct. 6.15 Oct 13 6.20 
11 -3912 ± 13 
18 -3921 ± 8 
25 - 3885 ± 14 
30 -3885 ± 2 

Nov. -3900 Nov. 6 -3903 ± 11 Nov. 6.20 Nov. 18 6.24 
13 -3892±5 
18-3896±12 

Dec. -3900 Dec. 18 (-3946 ± 12 Dec. 6.20 Dec. 4 6.14 

Alert 

z Baselines 'Y z Scale Values "{/mm 

Adopted Observed Adopted Observed 

Jan. 55403 Jan. I 0 55407 ± 2 Jan. 6.18-6.31 Jan. 4 6.22 
22 55401 ± 1 
31 55402 ± 2 

Feb. 1 - 25 55403 Feb. 18 55404 Feb. 6.31 -6.43 Feb. 12 6.33 
26 (0000)-28 (2400) 55366 24 55402 ± 2 28 6.40 

27 55366 ± 1 

Mar. 1 - 4 (0200) 55366 Mar. 11 55351 ± 1 Mar. 6.43 - 6.56 Mar. 31 6.56 
4(0200)-31 (2400) 55353 - 55346 22 55348 ± 1 
(Adopt 55350) 

Apr. 55346 - 55339 Apr. 7 55344 ± 1 Apr. 6.60 Apr. 14 6.62 
(Adopt 55343) 15 55343 ± 1 26 6.54 

26 55348 ± 1 

May 55339 - 55328 May 7 55332±4 May 6.61 May 16 6.61 
17 55333 
23 55336 ± 1 

June 55'.328- 55314 June 8 55326 ± 2 June 6.61 June 16 6.62 
19 55325 ± 1 

July 55314 - 55300 July 15 55307 ± 1 July 6.61 July 15 6.63 
22 55304 ± 1 

Aug. 55297 Aug. 1 55303 Aug. 6.61 Aug. 18 6.61 
18 55283 
26 55297 

Sept. 55295 Sept. 22 55293 ± 2 Sept. 6.61 Sept. 20 6.62 

Oct. 55292 Oct. 4 55293±4 Oct. 6.64 -6.76 Oct. 13 6.67 
11 55291 ± 2 
18 55291 
25 55294 ± 3 
30 55293 ± 1 
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Alert 

Z Baselines 'Y 

Adopted Observed 

Nov. 55292 Nov. 6 55287 ± 2 
13 55289 ± 3 
18 55288 

Dec. 55292 Dec. 18 (55307) ± 3 

Magnetic Reductions 

The mean hourly values of X, Y and Z were scaled 
manually and punched on cards. The tables were calculated by 
a CDC 3100 computer. Owing to the rounding-off procedure 
employed by the computer, the table means are uncertain by 1 
gamma. The computer output was made compatible with 
offset printing techniques for this publication. 

The mean hourly value for each hour of the day, and mean 
daily value for each day of the month for the year 1967 for X, 
Y and Z are given in Tables I to 36. Values which have been 
interpolated from the standby variometer charts have been 
underlined in the tables. A summary by month, season and 
year of the mean hourly values of X, Y and Z for ail days and 
the international quiet and disturbed days is given in Tables 37 
to 45. 

The R indices of magnetic disturbance are given for each 
hour of 1967 in Tables 46 to 69, where the hourly ranges in X 
and Y are expressed in 10-gamma units. 

Microfilm copies of standard-run photographie magneto
grams with provisional baseline and scale values were supplied 
to World Data Centre A, Washington, on a monthly basis . 

The local quiet days for each month, selected on the basis 
of the R indices, are listed below. Local quiet days which do 
not appear also in the list of international quiet days are 
italicized. The five international quiet and disturbed days are 
labelled Q and D, respectively, in Tables 1-36. 

5 Local Quiet Days 

January 4, 5, 24, 26, 27 
February 3, 10, 12, 13, 14 
March 8, 11, 12, 15, 16 
April Il, 12, 13, 14, 15 
May 5, 6, 15, 21, 22 
June 10, 18, 21, 23, 24 
July 3,10,19,22,31 
August 12, 14, 22, 23, 24 
September 5, 10, Il, 26, 27 
October 20, 21, 24, 25, 26 
November 1, 17, 18, 19, 20 
December 11, 14, 24, 25, 28 

10 Local Quiet Days 

4, 5, 6,12,19,24,25,26,27,31 
2, 3, 10, 12, 13, 14, 15, 20, 24, 28 
7, 8, 11, 12, 15, 16, 17, 24, 25, 26 
3, 8, 9, JO, 11, 12, 13, 14, 15, 27 
4, 5, 6, 8, 15, 16, 20, 21, 22, 23 

JO, 11, 12, 18, 19, 20, 21, 22, 23, 24 
3, 8, 9, 10, 19, 20, 21, 22, 27, 31 
1, 2, 3, 12. 14, 22, 23, 24, 28, 30 
5, 6, 10, 11, 12, 23, 24, 25, 26, 27 

16, 19, 20, 21, 22, 23, 24, 25, 26, 31 
1, 6, 7, 10, 17, 18, 19, 20, 21, 23 

11, 12, 13, 14, 17, 24, 25, 26, 28, 29 

Z Scale Values -y/ mm 

Adopted Observed 

Nov. 6.77 -6.89 Nov. 18 6.86 

Dec. 6.89-7.02 Dec. 4 6.92 

Summary of Annual Mean Values 

Year X y z D East• I North* H* F* 
0 0 

'Y 'Y 'Y 'Y 'Y 

1962.5 720 -3776 55379 280 48 86 01.8 3844 55512 
1963.5 722 -3751 55392 280 54 86 03 .3 3820 55524 
1964.5 728 -3744 55430 281 00 86 03.8 3814 55561 
1965.5 743 -3722 55448 281 17 86 05.1 3795 55578 
1966.5 724 -3709 55497 281 03 86 06.3 3779 55626 
1967.5 717 -3709 55537 280 56 86 06.5 3778 55665 

•o, I, H, Fare derived from the annual means of X, Y and Z. 

Reports of Alert Magnetic Observatory 
Record of Observations at Alert Magnetic Observatory 1961-1962, by 

W.R. Darker. Pub. Dom. Obs. Vol. XXVIII, No. 9. 
Summary of Observations at Magnetic Observatories in Northwest 

Territories for 1963, by A.E. Evans and E.J. Loomer. Pub. Dom. 
Obs. Vot. XXXl, No. 7. 

Record of Observations at Alert Magnetic Observatory 1964-1965, by 
A.E. Evans and E.I. Loomer. Pub. Dom. Obs. Vot. XXXlV, No. 4. 

Record of Observations at Alert Magnetic Observatory 1966, by A.E. 
Evans, E.J. Loomer and G. Jansen vanBeek. Pub. Dom. Obs. Vol. 
XXXVI, No . 7. 
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FORT CHURCHILL MAGNETIC VARIOMETER STATION 1966 

Geographlc Coorctinates: 58.8°N; 94.1°W 

Introduction 

In 1957 the Dominion Observatory in conjunction with 
the Defence Research Northern Laboratory (DRNL) of the 
Defence Research Board began a program of continuous 
photographie recording of the geomagnetic field in three 
components as a support facility to the Churchill Research 
Range. As of July 1965, the services formerly provided by 
DRNL have been assumed by the National Research Council. 

Details of the hlstory, equipment and operating procedures 
have been given in previous reports. 

Magnetic Equipment 

No significant change was made in observatory instru
mentation in 1966. A summary of the equipment in use in 
1966, with the baselines, and scale values for thls period, is 
given in the following paragraphs. 

Photographie Variometers 
A set of standard-run Ruska variometers record the 

geographlc components X (North), Y (East), and Z (Vertical) 
of the earth's magnetic field. The time scale of the Ruska 
magnetograms is 20 mm/hr. 

Scale values were determined on the average once per 
month using the Helmholtz coils supplied. The scale values 
adopted for 1966 are Jisted as follows: 

X: Jan. 1966 
Feb. - Mar. 
Apr. - June 
July - Sept. 6(0000) 
Sept. 6(0000) - Sept. 25(0000) 
Sept. 25(0000) - Dec. 

Y: Jan. - Dec. 1966 

Z: Jan. - April 1(2230) 1966 
April 1(2230) - May 1(0000) 
May 
June - Sept. 
Sept. - Dec. 

('y/mm) 

8.3 
8.4 
8.5 
8.6 
8.5 
8.4 

8.0 

8.3 
8.8 
8.7 
8.6 
8.7 

Thermostatically controlled electric heaters maintain the 
temperature in the Ruska variometer room to ±1 °C, and 
temperature corrections to the measured values were un
necessary. The scale value of the Ruska temperature trace 
is l.3°C/mm. 

Absolute Instruments 
A portable three-component electrical magnetometer of 

the saturable core type (fluxgate) is used for the determination 
of declination (D) and inclination (1). A Barringer field-type 
proton precession magnetometer is the absolute standard for 
total field intensity (F). 
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Absolute Observations and Baseline Values 

Absolute observations of declination, inclination and total 
intensity were made on the average twice a month during 
magnetically quiet periods. 

The calculation of the Ruska X, Y and Z baseline values 
from the absolute measurements of D, I and F was discussed 
in detail in the 1964 - 1965 Fort Churchill report (Pub. Dom 
Obs. Vol. XXXVII, No. 8). 

The final baseline values were adopted by fitting the best 
straight lines to the observed values between known dis
continuities. The uncertainty in baseline values of X, Y and Z 
are believed to be not greater than 1 (}y. 

Following are the baselines adopted for X, Y and Z for 
1966. Ali dates and times are Universal Time. 

X 

Jan. 

Feb. 

March 

April 

May 

June 

7027 Jan. 

7029 Feb. 

7031 Mar. 

7033 Apr. 1-8 inc 
9-13 

14-18 
19-24 inc 

y 

199 Jan. 

199 Feb. 

199 Mar. 

195 Apr. 
191 
187 
183 

z 

1-10 inc 60559 
11-20 inc 60563 
Thereafter 60567 

1-12(1500) 60571 
12(1500)-18 inc 60596 
19-24 inc 60600 
Thereafter 60604 

1-9(0600) 60607 
9(0600-1200) 60614 
9(1200)-13(0500) 60624 

13(0500)-19(0400) 60614 
19(0400)-22(1100) 60604 
22(1100)-24 inc 60614 
Thereafter 60596 

60597 

Thereafter 179 

7035 May 1-5 
6-11 

12-16 
17-21 
22-28 inc 

175 May 
171 
167 
163 
159 

1-6 inc 
7-12 

13-18 
19-25 inc 
Thereafter 

Thereafter 15 5 

7037 June 1-5 inc 
6-11 

12-17 
18-23 inc 

153 June 1-6 inc 
149 7-12 
145 13-18 
141 19-24 inc 

Thereafter 13 7 Thereafter 

60599 
60603 
60608 
60612 
60617 

60618 
60622 
60627 
60631 
60635 

July 7038 July 1-5 inc 132 July 1-5 inc 60638 
60642 
60647 
60651 
60655 

Thereafter 130 6-12 

Aug. 1-22 7040 Aug. 1-20 inc 130 Aug. 
23-31 7009 Thereafter 134 

13-18 
19-24 inc 
Thereafter 

60656 
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X 

Sept. 

Oct. 

7009 Sept. 1·4 inc 
5-10 

11-16 
17-22 

y 

138 Sept. 1-15 inc 
142 16-20 
146 21-23 
150 24-26 inc 

23-27 inc 154 
Thereafter 15 8 

Thereafter 

7009 Oct. 1-5 inc 
6-11 

12-17 
18-22 
23-28 inc 

160 Oct. 
164 
168 
172 
176 

Thereafter 180 

1-3 inc 
4-6 
7.9 

10-12 
13-15 
16-18 
19-21 
22-24 
25-28 inc 
Thereafter 

Nov. 7009 Nov. 1-5 inc 182 Nov. 1-3 inc 

Dec. 7009 Dec. 

6-12 inc 186 4-6 
Thereafter 189 7-9 

189 Dec. 

10-12 inc 
Thereafter 

Magnetic Reductions 

z 

60656 
60652 
60647 
60643 
60639 

60634 
60630 
60625 
60621 
60616 
60612 
60608 
60603 
60599 
60594 

60593 
60589 
60584 
60580 
60577 

60577 

The mean hourly value for each hour of the day, and the 
mean daily value for each day of the mon th for the year 1966 
for X, Y and Z are given in Tables I to 36. A summary by 
month, season and year of the mean hourly values of X, Y and 
Z for ail days, and for the international quiet and disturbed 
days, is given in Tables 37 to 45. Hourly ranges (R) for X and 
Y in units of tens of gammas are contained in Tables 46 to 
69. 

The mean hourly value for each hour for X, Y and Z was 
scaled in the usual manner on an XY plotter which was inter
faced with a punch card machine. The resultant punch cards 
were then fed into a computer along with appropriate baseline 
and sensitivity values. The computer output was made 
compatible with standard offset printing techniques. Owing 
to the difficulty in programming the computer to accept short 
periods of missing data, each rnissing period was expanded 
to one complete missing day. 

Microfilm copies of standard-run photographie magneto
grams with provisional baseline and scale values were supplied 
to World Data Centre A, Washington, on a monthly basis. 

Summary of Annual Mean Values 

Year X y z D East• North* H* F* 
0 1 0 1 

'Y 'Y 'Y 'Y 'Y 
1957.7 6648 320 60649 2 45 83 44.2 6656 61013 
1958.5 6650 329 60641 2 50 83 44.1 6658 61006 
1964.5 6826 459 60646 3 51 83 33.8 6841 61030 
1965.5 6866 437 60683 3 39 83 31.9 6880 61072 
1966.5 6881 452 60701 3 46 83 31.1 6896 61092 

• D, I, H, F are derived frorn annual rneans of X, Y, Z. 

Reports of Fort Churchill Magnetic Observatory 

Record of Observations at Fort Churchill Magnetic Variometer Station 
1957 · 58 by E.1. Loomer. Pub. Dom. Obs. Vol. XXVII, No. 3. 

Record of Observations at Fort Churchill Magnetic Variometer Station 
1964. 1965 by G. Jansen van Beek. Pub. Dom. Obs. Vol XXXVII, 
No. 8. 
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VICTORIA MAGNETIC OBSERVATORY 1967 
Geographic Coordinates: 48° 31 'N; 123° 25'W Geomagnetic Coordinates: 54.3°N; 292.7°E 

Officer-in-Charge: B. Caner 
Assistant: D.R. Auld 

Introduction 

The Victoria Magnetic Observatory was established in 
1957, on the grounds of the Dominion Astrophysical Observa
tory, Royal Oak, about 10 miles north of Victoria, British 
Columbia. Information on the site can be found in the 
publication containing the record of observations for the 
period 1957- 1958 (Caner and Loomer, 1961). 

Magnetic Equipment 

The basic observatory equipment was unchanged from 
that described in the preceding publications (Caner and Perry
Whittingham, 1962; Caner, Auld, and Kissinger, 1963; Auld 
and Moseley, 1965; Auld and Andersen, 1966 and 1967). 

The adopted scale values for Ruska magnetograms are as 
follows: 

D: Jan. 1 to Dec. 31, 1967 0.93 min/mm or 
5.10 ± 0.021/mm 

H: Jan. 1 to Jan. 20 
Jan. 20 to June 20 
June 20 to Oct. 10 
Oct. 10 to Nov. 20 
Nov. 20 to Dec. 31 

Z: Jan. 1 to Jan. 20 
Jan. 20 to June 20 
June 20 to Nov. 20 
Nov. 20 to Dec. 31 

(1/mm) 
2.38 ± 0.02 
2.33 ± 0.02 
2.28 ± 0.02 
2.33 ± 0.02 
2.38 ± 0.02 

3.61 ± 0.03 
3.71 ± 0.02 
3.75 ± 0.02 
3.90 ± 0.02 

Absolute Observations and Baseline Values 

The procedures used were essentially those described by 
Auld and Moseley ( 1965) for the period following September 
11, 1961. Baseline drift in ail three components was neg
ligible. Therms value of the observed minus adopted baselines is 
± 0.6 minutes for declination, ± 3 gammas for the horizontal 
component, and ± 2 gammas for the vertical component. 

Magnetic Reductions 

The methods used were essentially those described by 
Auld and Andersen ( 1968), the only change being that the K 
indices were punched on computer cards and the K indices 
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Declination D 

Horizontal 
intensity H 

Temperature 
correction 
("'(/mm n 

Vertical 
intensity Z 

Temperature 
correction 

Temperature 
reference 
levels 

Victoria Magnetic Observatory 
196 7 Ruska Baseline Values 

Jan. 1 (0000) - Sept. 19 (2348) 
Sept. 19 (2348) - Dec. 31 (2400) 

22° 11.5
1 

East 
22° 11.2

1 

("'f) 

Jan. 1 (0000)-Jan. 20 (1725) 18812 
Jan. 20 (1725) - June 20 (1730) 18805 
June 20 (1730) - Oct. 10 (2324) 18870 
Oct. 10 (2324) - Nov. 20 (1745) 18868 
Nov. 20 (1745) - Dec. 31 (2400) 18797 

+ 9 when temperature is greater than reference level 
- 5 when temperature is Jess than reference level 

('Y) 

Jan. 1 (0000) - Jan. 20 (1725) 53088 
Jan. 20 (1725) - April 30 (2400) 53090 
May 1 (0000) - May 10 (2400) 53089 
May 11 (0000) - May 20 (2400) 53088 
May 21 (0000) - May 31 (2400) 53087 
June 1 (0000) - June 10 (i400) 53086 
June 11 (0000) - June 20 (1730) 53085 
June 20 (1730) - Oct. 10 (2324) 53067 
Oct. 10 (2324) - Nov. 20 (1745) 53061 
Nov. 20 (1745) - Dec. 31 (2400) 53076 

-2 "'(/mm T 

Jan. 1 (0000) - Jan. 20 (1725) 
Jan. 20 (1725) - June 20 (1730) 
June 20 (1730) - Nov. 20 (1745) 
Nov. 20 (1745) - Dec. 31 (2400) 

(mm) 

5.0 
4.2 

12.5 
4.0 

tables were set up and printed by cômputer means. Direct 
photo-offset reproduction of the computer output sheets was 
used for publication. 

Magnetic Activity and Disturbance Indices 

The procedures and information sent out remain un
changed from th ose described by Caner and Loomer ( 1961) 
and by Auld and Andersen ( 1966). 

Summary of Annual Mean Values 

The mean values listed have been corrected to the new 
(post-1961) location and absolu te standards. 
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Summary of Annual Mean Values Acknowledgments 

Year D East H z X* Y* I* F* 
0 1 0 1 

'Y 'Y 'Y 'Y 'Y 
I 956.6 23 00.2 18689 53427 17203 7303 70 43.2 56601 
1957. 75 22 57.1 18705 53408 17224 7294 70 41.9 56589 
1958.5 22 55.2 18713 53396 17236 7288 70 41.2 56580 
1959.5 22 52.8 18736 53377 17262 7284 70 39.5 56570 
1960.5 22 50.3 18748 53362 17278 7277 70 38.5 56560 
1961.5 22 47.8 18787 53322 17319 7279 70 35.5 56535 
1962.5 22 44.4 18804 53288 17342 7268 70 33.8 56508 
1963.5 22 41.4 18814 53264 17358 7257 70 32.7 56489 
1964.5 22 38.6 18837 53239 17385 7252 70 30.9 56473 
1965.5 22 36.0 18860 53205 17412 7248 70 28.9 56449 
1966.5 22 34.2 18873 53179 17428 7244 70 27.6 56429 
1967.5 22 31.7 18888 53157 17447 7237 70 26.3 56413 

•x, Y, I, F calculated from D, H, Z. 

For the period 1966.5 - 1967.5, the decrease in decli
nation was 2.5 minutes (the me;m rate of decrease over the 
whole 12-year period being 2.6 minutes per year); the in
crease in horizontal intensity was 15 gammas (the mean rate 
of increase over the 12-year period being 18 gammas per 
year); the decrease in the vertical component was 22 gammas 
( the mean rate of decrease over the 12-year period being 25 
gammas per year). 

The help of the Director and staff of the Dominion 
Astrophysical Observatory is greatly appreciated. 
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