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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 time 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 service by RCAF between Resolute and Churchill. At the
beginning, the magnetic facilities for recording were quite
limited, and continuous photographic 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 limestone. 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 similar construction was added in 1953. Instru-
ment piers were constructed of large 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 themselves 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 all magnetic
equipment was in operation in the new buildings by March 5.

The station differences (new site minus old site) have been
determined as —10y in X, +5v in Y, —10y in Z. All values gjiven
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. All materials used in both buildings

*Assuming the position of the geomagnetic pole is 78.3°N, 69.0°W.
(Finch and Leaton, 1957).

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 gravel. 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 gravel, 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
approximately 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.

Photographic Variometers

Before October 1953, the photographic 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. It 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 photographic standard-run Ruska
variometers was installed to record the X(North), Y(East) and
Z(Vertical) components of the field. The time 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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Thermostatically 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 1.3°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 times
read on the magnetograms). Time 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 normally with automatic switching to 2000 gammas
at times 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 experimental 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 determination 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 time; for
example, a comparison after May 1959 against the proton
precession magnetometer at Resolute indicated rms changes of
approximately 50 gammas each month. These changes are
apparently sufficiently random that the change over a year was
only 60 gammas; changes of similar 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
1 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 primary
standard of total intensity at Resolute Bay.

Absolute Observations and Baseline Values

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

Determination of X, Y, Z from Absolute Measurements of D,
ILF

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 times 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 Al minutes, given by the ratio

3437.7 HAF_FaH
F Z z

To the required accuracy this may be written as
Al(min) = 3437.7 A—FH

where AH = (X, — X{) cos D + (Y — Yy) sin D, and X, 5,
Yp,1 are the ordinates of the traces measured at the times 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,
AX cos D<K<AY sin D for small changes in field, and Al~
3437.7 AY/F. Calculations of X and Y using this approxi-
mation for Al are in error by less 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 L 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

Time marks were placed on the Ruska record at the time
of the absolute observations. Baseline values were calculated
from the measurement of the record ordinates at these points,
andsthe 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 7Y Scale Values 9/mm
Adopted Observed Adopted Observed
Corrected to absolute pier in
new building.
Pier difference (new bldg.
minus old bldg.) = —10y
Jan, —179|Jan. 14 =173 £ 1{Jan. 6.88
22 —169 & BW
28 —163 4
Feb. 1 (0000)-16 (2002) —179(Feb. 9 —173 £ 1|[Feb. 6.89
16 (2003)- (2400) =373 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) 6.90Mar. 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 -9014
Apr. 1 - 30 —99 to—93|Apr. 8 —81 % 3|Apr. 7.39|Apr. 30 7.33
14 -74%1
21 =77 %1
30 —8216
May 1 - 31 —92to—85May 6 =176  2|May 7.39|May 18 7.42
12 —66 14 30 7.38
18 —~80%3
24 —~71%4
30 —-69%6
June 1 - 30 —84to—68/June 5 =69 £ 3}June 1.39
12 =70%3
19 —49%1
26 ~58%2
July 1 (0000)-19 (2120) —68|July 3 —~46 £ 4iJuly 7.39|July 3 7.43
to—57 28 +41 % ﬁ
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 t4jSept. 1 (0000)-1 (1707) 7.50|Sept. 1 1.37
1 (1707)-30 (2400) —88 18 —-59%3 1 (1707)-30 (2400) 7.40 13 7.40
Oct. ~—91(0ct. 15 —68  2[Oct. 7.40|Oct. 15 7.43
22 —-68t1 22 7.39
29 ~65£2
Nov. —94|Nov. 6 ~67 £ 1||Nov. 7.40|Nov. 15 7.44
15 ~74 %
28 ~6613
30 ~-70%
Dec. —98|Dec. 14 —172 & | Dec. 7.40Dec. 15 7.41
21 ~68%1 28 7.40
28 =791

Note: X observed baseline values, March to December, must be corrected to compensate for an error in 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 v, March 1 to August 18; and -25 v, August 18 to December 31.
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Resolute Bay
Y Baselines 7Y Scale Values ‘y/mm
Adopted Observed Adopted QObserved
Corrected to absolute pier in new building.
Pier difference (new bldg. minus old bidg.) = +5v
Jan, —1084|Jan. 14  —1089 5| Jan. 6.98
22 —1088t1
28 —108914
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 ~46712
Apr. 1 - 30 —467| Apr. 8 —460 £ 2} Apr. 7.44| Apr. 30 7.40
to—462 14 —46812
21 —46813
30 —46012
May 1 - 31 —461|May 6 —466 t 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
Junel - 30 —~455|June § =451 £ 5}|June 7.44
to—437 12 —458 12
19 —435%2
26 —427t6
July 1 — 30(1857) —436|July 3 —435 17| July 1.44
to—418 28 —412%8
30 (1857)-31 (1700) —423
31 (1700 — 2400) —418
Aug. 1 (0000)-11 (1700) —414/ Aug, 8 —420 13l Aug. 7.44| Aug 21 7.42
29 —648 L6
11 (1700)—18 (1800) No Ruska
magnetograms; carpenters
working in variometer bldg.
18 (1800)-31 (2400) —636
to —642
Sept. —642| Sept. 13 —641 X6 Sept. 7.44 | Sept. 13 7.45
1o — 655 18 —649£2
Oct. —655|0ct. 15 —655 £3||Oct. 7.46( Oct. 15 1.47
to—667 22 6681 22 7.44
30 —66613
Nov. —667|Nov. 6 —667 £ 5||Nov. 7.47) Nov. 15 7.49
15 —659%2
28 —673%1
30 —67315s
Dec. —667|Dec. 14 —659 £ 3| Dec. 7.49| Dec. 15 7.49
21 —66813 28 7.48
29 —672%2

Note: A correction for the azimuth error of -4 9, must be applied to the Y observed baseline values for the period March

to December.
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Resolute Bay
Z Baselines Y Scale Values y/mm
Adopted Observed Adopted Observed
Corrected to absolute pier in new building,
Pier difference (new bldg. minus old bldg.) = =10y
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(117 (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 t 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 3121 10.1 31 9.89
22 10.0
23-31 9.93
Apr. 1 - 30 58375 —58380( Apr. 8 58375 X 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 1 2| May 9.93—10.09| May 6 9.94
12 58383 12 9.98
18 583821 18 10.05
24 58386 24 10.10
30 583881 30 10.06
Junel — 15 58387 —58383| June § 58387 £ 1[June 10.09—10.16( June § 10.08
16 - 30 58383 —58389 12 583811 19 10.13
19 5838511 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 t 1|| Aug. 1(0000)—-11(1800) 10.27
11 (1700)—18 (1800) No Ruska
magnetograms; 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 580701 Nov. 15 (9.92)*
29 (1650) — 30 (2400) 58080 28 580591 29 9.70)*
30 580801 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 CDC 3100 computer. All values were rounded off to the
nearest gamma. The computer was programmed so that the
output was compatible with offset printing techniques.

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, 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 summary
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 photographic 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.

Summary of Annual Mean Values
Year X Y Z D East* 1 North* H* F*
L AR LU Tk S
1954.5 -96 -915 S7971 264 01 89 05.4 920 57979
1955.5 —69 —906 57999 265 38 89 06.1 909 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

*D, I, H, F are derived from the annual means of X, Y and Z.

November 7,17, 18,19, 20

5 Local Quiet Days 10 Local Quiet Days
January 4, 5 6,24,27 4, S, 6,12,19, 24,25, 26,27, 31
February 3,10, 12,13, 14 1, 2, 3,10,12,13,14,18 20,28
March 8,11,12,15,16 2, 8,11,12,15,16,17, 22, 24,31
April 9,11,12, 13,14 8, 9,10 11,1213, 14, 15, 26, 27
May 4, 6, 8,21, 22 4, 5 6, 8,13, 14,15,16,21,22
June 18,19, 22, 23, 24 4,10, 12,18, 19, 20, 21, 22, 23, 24
July 3,10,19, 22,31 2, 3, 8, 9,10, 16,1921, 22,31
August 12, 22, 23, 30, 31 2, 3, 4,12,13,14, 22, 23, 30, 31
September 5,11, 25, 26, 27 5, 6,10,11,12, 23,24, 25, 26,27
October 20, 21,22, 25,26 16,19, 2 22, 23, 24, 25, 26, 31
1, 6
1,13

December 11, 14, 16, 25, 29

1,
0, 17,18, 19, 20, 21, 23
6, 17, 24, 25, 26, 28, 29

fuy

Reports of Resolute Bay Magnetic Observatory

Record of Observations at Resolute Bay Magnetic Observatory
1957-1958 (with a summary of earlier observations), by E.IL
Loomer, Pub. Dom. Obs. Vol. XXVI, No. 2.

Record of Observations at Resolute Bay Magnetic Observatory 1959,
by E.I. 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. §.
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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of Technical Assistance Operations.
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