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ANNUAL REPORT 
FOR MAGNETIC OBSERVATORIES -1971 
E. 1. Loomer 

As of 1970 yea rbo oks are no longer published for each of 

the Canadian obse rvatories : one report only wiil be published 

for each year. 
The report is in two sections. An introductory section 

gives coordinates of the observa tories and a general description 
of the instrumentation and methods of data reducti on and 

distribution applicable throu ghout the observatory network. 
This is followed by brief reports for each observatory 
containing de tails of instrument changes, baselines, scale 

values, co rrec tion s for temperature and parallax effects, and a 
summary of mean values of th e magnetic field components . 

Tables of mean hourly values and hourly ranges are not 
published. Microfilm copies of the se tables and o f the 
K-indices for Victoria , Mean ook, Ottawa and St. John 's are 

se nt on a yearly basis to World Data Center A. A magnetic 
tape con taining the tabul ar dat a for several years is also 
deposited at Wo rld Data Center A. Computer-output co pies of 
mean hourly values and hourly ranges will be distributed on an 

exchange basis to foreign magnetic observatories. 

Details of buildings and sites for ail observatories except 

Meanook were given in the Annual Report for 19701 
• A brief 

history of the Meanook observatory buildings and instrumenta

tion from 1916 to 1971 is given in this report. 

The standard yearbook for Victoria observa to ry for 197 1 

has already been published 2
• For completeness, ex tracts from 

this publication have been included in the 19 7 1 annual repo rt. 

1 ntroduction 

The magnetic observa tories in Canada are opera ted by: 

Division of Geomagnetism 
Earth Physics Branch 

Department of Energy, Mines and Resources 

Ottawa , Canada KIA OY3 

The location , method of recording, and dat e of commence
ment of the observatories are given in the following table. 

Date of comm encement 
of con tinuous 

Elcmcnts rccording in th rce 
Observa tor ies C.~ograph ic Gcomagnctic * Elcvation rccorded clcmcnts 

Lat. N. Long. W. Lat. N. Long E. 
0 ' 0 , 0 0 Analogue Digital Ill 

Northem 

AJe rt 82 30 62 30 85. 7 168. 7 60 XYZ Oct 1961 
Rcsolu te Ba y 74 42 94 54 83.1 287. 7 25 XYZ Nov 1953 
Mould Bay 76 12 119 24 79.1 255.4 40 XYZ Jul y 1962 
Baker La ke 64 20 96 02 73.9 314.8 30 HDZ Mar 195 J 

XYZ July 1957 Oct 1971 
['ort Church ill 58 4 8 94 06 68.8 322.5 15 XYZ July 1957 Sept 1971 
Great Whale River 55 18 77 45 66.8 34 7.2 25 HDZ Jan 1965 

Southern 

Meanook 54 37 113 20 6 1.8 301.0 700 HDZ Sept 19 3 1 Nov 19 70 
St. John 's 47 36 52 41 58. 7 21.4 100 HDZ Aug 196 8 Dcc 1969 
Otta\\·a 4 5 24 75 33 57 .0 351.5 75 HDZ Jul y 1968 Sept 1970 
Victoria 48 3 1 12 3 25 54.3 292. 7 185 HDZ July 1957 Nov 1970 

*Assuming geomagnetic pole is 78.3° N, 29 t.0° E (Finch and Leaton, 1957). 
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Observatory instrumentation 

Primary photographie recorders 

A set of three-componen t standard-run Ruska variometers 
recording the North (X) and East (Y) (or Horizontal intensity 
(H) and Declination (D)) and the Vertical (Z) components of 
the earth's magnetic field was the primary recorder at all 
observatories. The time scale of the Ruska magnetograms is 20 
mm/hr. Following the replacement at Mould Bay on October 
17 , 197 1, of the Mercer escapemen t-controlled clock, the hour 
marks at ail observatories are initiated on the hour by a crystal 
controlled clock and last for approximately 15 to 20 seconds. 
Scale values were determined 2 or 3 times a month using the 
Helmholtz coi! provided, and are listed with adopted baselines 
in the brief reports which follow for each observa tory. 

Thermostatically controlled electric heaters maintained the 
tempe rature in the variometer rooms constant to ± 1.5° for 
periods of a few months, except at times of power failure or 
heater malfunction. The correction for seasonal temperature 
changes is included in the adopted baseline values. Mean 
hourly values have been corrected for significant temperature 
changes occurring over periods of a few hours to a few days. 

Tests to determine the temperature and parallax correc
tions to be applied to the Ruska magnetograms are carried out 
at regular intervals and the corrections are listed for each 
observatory. To test for the effect of temperature changes on 
the elements recorded by the Ruska magnetograph, the heaters 
in the Ruska variometer room are disconnected for a period of 
about six hours when magnetic conditions are relatively quiet. 
Mean hourly values scaled from the Ruska magnetogram for 
this period are then compared with values from the standby 
flu xga te chart at stations where the standby instrument is 
located in a separate room, or with mean hourly values derived 
from the AMOS. 5 Where a large temperature change persists 
over periods of several weeks, the temperature coefficient is 
established from the baseline values observed before and after 
the temperature shift. 

Temperature corrections are to be used with the formula 
A

0 
= A - a (T - T 0 ), where A

0 
is the component value at the 

normal variometer room temperature. 

Ais the uncorrected component value, 
ais the temperature coefficient, 
T is the instantaneous temperature in °C, 

and T 
O 

is the normal temperature in °C. 

The sensitivity of the Ruska temperature trace is I.3°C/mm. 

Standby variometers and storm recorders 

Continuo us traces of X, Y ( or H, D) and Z on a strip-chart 
recorder were provided by a three-component fluxgate 
magnetometer3 at all observatories. Full scale chart sensitivity 
is normally 1000 or 2000 nT, with automatic switching to half 
sensitivity at times of large magne tic disturbance. 

2 

The chart is operated at 20 mm/ lu. Chart values are used 
to in terpolate for missing in tervals on the Ruska magneto
grams. The chart also provides a visual indication of magne tic 
field conditions. An electronic integrator4 is used in con
junction with the fluxgate magnetometer at Ottawa 
observatory. 

Additional standby recorders in operation in 1971 were a 
standard LaCour and a low-sensitivity LaCour magnetograph 
at Meanook, and a second Ruska standard magnetograph at 
Ottawa. 

Digital magnetometer 

A digitally recording magnetometer system (AMOS)5 was 
installed in Fort Churchill in September 1971 and in Baker 
Lake in October 1971, extending the AMOS network to six 
observatories ( see Table). The AMOS records values of D, H 
(or X, Y), Z and Fonce a minute on digital magnetic tape in a 
format which can be read directly by a computer. 

The orthogonal elements D, H (or X, Y) and Z are derived 
from three fluxgate sensors mounted inside a Helmholtz coil 
system. One pair of coils continuously nulls the principal 
horizontal component and the second pair, Z, so that the 
fluxgates operate in essentially zero field at D, H stations. At 
Fort Churchill and Baker Lake, where X, Y are measured, the 
minor horizontal component (Y) is 510 nT and 125 nT 
respectively. A proton procession magnetometer measures F. 

Voltages proportional to the values of the three orthogonal 
components D, H, Z or X, Y, Z are sampled in quick 
succession by a digital voltmeter each minute. Then follows a 
measurement of F by the proton magnetometer. The four 
readings are recorded on digital magnetic tape together with 
the date, time and station identification. The variations of the 
three orthogonal components are also recorded continuously 
by a strip-chart recorder. 

Rapid-run recording 

Rapid-run records in X and Y were available from the 
fluxgate sensors at Baker Lake, Resolute Bay, Fort Churchill 
and Ottawa for selected periods in 1971. These data were used 
in the study of Pc 4 and Pc 5 pulsations. 6 

Absolute instruments 

A proton precession magne tome ter5 is the primary 
standard for total intensity F. 

A portable electrical magne tome ter 7 of the saturable core 
type is the primary standard for determination of declination 
D and inclination I at the northern observatories and at St. 
John's. lt was also in use at the other observatories as a 
back-up instrument for declinometers and inclinometers of 
classical design. 

A Quartz Horizontal lntensity Magnetometer (QHM) 7 was 
the primary standard for H at the observatories in southern 
Canada. 



Absolute observations and baseline calculations 

Absolu te observations were made on an average of twice a 
week at Meanook and once a week at the other observatories, 
during magnetically quiet periods. 

From earlier comparisons with the Agincourt observatory 
standards, 7 the probable error of a single observation using the 
portable electrical magnetometer and including the error in 
reading the magnetogram, was 0.3' in D and 0.2' in 1, 
equivalent to 3 nT at Agincourt. Assuming the probable error 
remains at 3 nT in the horizontal components at any site in 
Canada, the probable error in D will be expected to range from 
0.3' in sou thern Canada to 14' at Resolute Bay. 

Calculation of baselines 

The Z field is derived from the absolu te measurement of F 
using the relation Z = F sin!. The observed value of F is 
reduced to the times of the I observation by a correction 6F 
which is closely approximated by the change in the Z 
deflection measured on the magnetogram between the times of 
the I and F observations. 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 
coti, where the observed value of I is reduced to the times of 
the D readings by applying a correction 61 minutes, given by 
the ratio 

3437.7 (H6F - F6H) 

F Z 

To the required accuracy this may be written as 

6H 
6I (min) = -3437.7 -

z 

where 6H = (X0 - X1) cos D + (Y0 - Y1) sinD, and 
X0 ,X1 ,Y O ,YI are the ordinates of the traces measured at the 
times of the absolute determinations of D or I. X and Y are 
then derived from the relations X= H cos D, Y= sin D. 

Time marks were placed on the Ruska record at the times 
of the absolu te 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. At observatories recording H, the absolute value 
of H is measured directly by the QHM or calculated from the 
relation H = Z cot I. In general each baseline determination 
was based on the mean of six absolu te measurements of D, 1, F 
or D, I, H, F. The final baseline values were adopted by fïtting 
the best straight line to the observed values between known 
discontinuities. Lists of adopted and observed baselines and 
scale values are included in the reports for individual observa
tories. 

Data distribution 

Microfilm copies of standard-run photographie magneto
grams with provisional baselines and scale values are supplied 
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to World Data Center A, Boulder, Colorado, on a monthly 
basis. Copies of magnetograms may be obtained from the 
Division of Geomagnetism or from 

World Data Center A, Geomagnetism 
NOAA 
Boulder, Colorado 80302 
U.S.A. 

With the exception of Victoria and Ottawa ail mean hourly 
values were scaled manually. Magnetograms were scaled at 
Victoria on a semi-automatic scaling machine.9 At Ottawa, 
some mean hourly value data were derived from the output of 
the electronic integrator. Values were punched on cards and 
the tables were calculated by computer. Ali values were 
rounded off to the nearest nT. Copies of mean hourly value 
and hourly range tables may be obtained from World Data 
Center A or from the Division of Geomagnetism. Tabular data 
on magnetic tape is in the !AGA format. On microfilm, the 
tables for each observatory are arranged as follows: 

Tables 1- 36: Mean values of the thrce recorded elements for 
each hour of the day, and daily and monthly 
means for ail days and for the international 
quiet and disturbed days; 

Tables 37 - 45: Summary by month, season, and year of 
mean hourly values of the three elements for 
ail days and for the international quiet and 
disturbed days; 

Table 46: For the observatories reporting K-indices 
(Victoria, Meanook, Ottawa, St. John's), 
three-hour range indices and K-indices. 

Tables 46- 69: For the northern observatories, hourly ranges 
in 10-gamma units in the two horizontal 
components (R Indices). 

Ali times on the tables are universal time (UT). 
K indices are sent twicc a mon th from the sou thern 

observatories to DeBilt , Netherlands, and Gottingen, German y, 
for use in preparation of planetary K indices published by the 
International Association of Geomagnetism and Aeronomy 
(!AGA). For lower limit , in nT, for K9 is 

1500 for Meanook 
500 for Victoria 
750 for Ottawa 
750 for St. John's 

Magnetograms are read each mon th at the se observa tories for 
magnetic events and the results forwardcd to the appropriate 
!AGA Commission. 

Summary of mean values 

The summary for 1971 of the mean hourly values of the 
ùuee elements, and a list of annual mean values, are givcn in 
the reports for individual observatories. 
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ALERT* 

0 fftcer-in-charge: W. P iche 

In the summe r of 1961 the Dominion Observatory (now 
Earth Physics Branch, Department of Energy, Mines and 
Resources) established a combined magnetic and seismic 
observatory at Alert , Ellesmere Island , Northwest Territories. 
The choice of Alert Meteorological Station as a new magnetic 
obse rvatory site resulted from stud ies of magnetic data 
recorded there during the International Geophysical Year. 

The mailing address for Alert Observatory is : 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Canada KI A 0Y3 

Observatory site 

The observatory building rests on recent unconsolidated 
marine sediments that are underlain by metamorphosed 
sediments of early Paleozoic age. Magnetic field in tensity 
gradients are ex tremely small: before construction a survey 
indicated a maximum gradient in the total field intensity of 
only I 0 nT in 300 m. The site is 215 m northwest of the 
Ministry of Transport Meteorological Station. 

Instrument piers 

Owing to magne tic contamination of the original in
strument piers, an external magnetic station was estab lished in 
1961 some 15 m west of the observatory at a location 
substantially free from artificial field disturbances and 
marked with a brass plug. The results for ail 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 
obse rvations made inside the observa tory to reduce the data to 
the external reference point are as follows: 

X 
y 

z 

O::tober 1961 to July 9, 1962 

- 56 nT 
-206 nT 
+ 24 nT 

After July 15, 1962 

- 10 nT 
- 19 nT 
+28nT 

*Photographie recording was di scontinued September 30, 1972. 

ALERT 

Parameters for Ruska data reduction 

Corrections for temperature and parallax 

Ruska temperature corrections were determined on 
J anuary 10 using the standby variometer as reference. The 
temperature in the variometer room was decreased from 
14.1 °C to 6.8°C ove r a period of five hours. The tcmperature 
at the standby instrument rema ined constan t during this 
period. The temperature coefficients determined by this 

comparison were + 1.3 ±0.4 nT/°C in X;-0.9 ±0.5 nT/° C in Y; 
and -3.5 ±0.8 nT/°C in Z. 

Parallax determinations were made January 8 and I 3, 
197 1. Corrections to be subtracted from times read on the 
magnetograms were less than 0.1 minute in X and Y, and 0.2 
minute in Z. The correction detemùned for Z increased from 
0.2 minute in January 1971 to 0.4 minute in April 1972, 
probably as a resu lt of several trace and time lamp adjustments 
in the period July I to November 24, 197 1. 

Baselines and scale values 

Abrupt baseline changes were observed August l and 2 in 
Y and z, and December I in Y, following repos itioning of the 
Y and Z traces. 

Following are the adopted and observed baselines and scale 
values for 1971 (Tab les 1- 3). 

Local quiet days (Alert) 

The five 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 10 international quiet days are 
underlined. 

Janu ary 7 8 9 10 12 
February 3 5 7 13 22 
March 1 6 22 28 29 
April 2 20 24 25 26 
May 4 12 16 27 28 
June 14 15 19 20 22 
July 7 10 17 20 28 
August 6 14 15 20 27 
Septcmber 2 JO 22 23 24 
October 17 18 19 26 27 
November 3 14 15 16 17 
Deccmber 6 7 8 27 28 

Summary of mean values 

The summary by month , season and year of the mean 
hourly values for al! days in 1971, and the list of annual mean 
values , are given in Tables 4 - 7. 

5 
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TABLE 1 

Alert 1971 

X Baselines nT X Scale Values nT/mm 

Adopted Obscrvcd Adoptcd Obscrvcd 

Jan. 1-3 615 Jan. 7 616 Jan. 1-3 1 12.40 Jan. 7 12.43 
17 613 

Feb. 1- 28 6 15 Fcb. 3 614 f-cb. 1- 28 12.40 
23 6 14 
28 616 

Mar. 1- 27 6 15 Mar. 20 619 Mar. 1- 3 1 12.40 Mar. 28 12.32 
28- 3 1 615to614 28 608 

Apr. 1- 30 613 to 608 Apr. 21 608 Apr. 1- 30 12.40 

May 1- 3 1 607 May 2 605 May 1- 31 12.40 May 3 1 12.40 
5 609 

3 1 609 

June 1- 30 606 June 1- 30 12.40 

July 1- 15 606 July 6 605 July 1- 31 12.40 July 10 12.32 
16- 3 l 605 to 595 23 60 1 3 1 12.44 

31 594 

Aug. 1- 13 594 to 585 Aug. 3 593 Aug. 1- 3 1 12.40 Aug. 3 12.40 
15 584 20 12.38 

14-3 1 585 30 586 

Sep. 1-30 585 Sep. 4 584 Sep. 1-3 0 12.40 

Oct. 1 13 585 Oct. 19 590 Oc t. 1- 31 12.45 Oct. 23 12.45 
14- 3 1 586 to 596 27 598 

Nov. 1- 30 596 Nov. 10 596 ov. 1-3 0 12.45 Nov. 30 12.45 
20 595 
30 596 

0 cc. 1- 31 596 Dec. 2 597 Dcc. 1- 31 12.45 
14 594 

6 
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TABLE 2 

Alert 1971 

Y Baselines nT Y Scale Values nT/mm 

Adopted Obscrvcd Adoptcd Obscrvcd 

Jan. 1-31 -3828 to -3831 Jan. 7 -3828 Jan. 1-31 12. 67 lO 12.65 Jan. 7 12.67 
17 -3831 

Feb. 1-28 -3832 to -3834 Fcb. 3 -3830 Fcb. 1-28 12.64 to 12.62 
23 -3838 
28 -3832 

Mar. 1-31 -3835 to -3838 Mar. 20 -3840 Mar. 1-31 12.62 to 12.60 Mar. 28 12 .62 
28 -3835 

Apr. 1-25 -3839to-3841 Apr. 21 -3844 Apr. 1-30 12.59 10 12.58 
26-30 -3841 to -3838 

May 1-15 -3837 to -3825 May 2 -3841 May 1-31 12.57 to 12.55 May 31 12.53 
16-31 -3824 to -3820 5 -3828 

31 -3819 

June -3819 to -3810 June 12.55 

July -3810 to -3799 July 6 -3808 July 12.55 July 10 12.49 
23 -3801 31 12.63 
31 -3799 

Aug. 1(0000}- l (185 0) -3799 Aug. 3 -3871 Aug. 12.55 Aug. 6 12.54 
1(1850)-1(1905) -3749 15 -3886 20 12.56 
1(1905)-1(1920) No trace 30 - 3884 
1(1920)-2(0055) -3566 
2(0055}-15(0125) -3871 to -3885 

15(0125}-31 -3885 

Sep. -3885 to -3869 Sep. 4 -3882 Sep. 12.55 

Oct. -3868 to -3842 Oct. 19 -3849 Oct 12.60 Oct. 23 12.63 
27 -3839 

Nov. -3843 to -3858 Nov. 10 -3847 Nov. 12.65 Nov. 30 12.64 
20 -3851 

Dec. 1 (0000)-1 (0606) -3860 Dec. 2 -3803 Dec. 12.64 
14 -3806 

1 (0606)-31 -3804 to -3806 

7 
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TABLE 3 

Alert 1971 

Z Baselines nT Z Scale Values nT/mm 

Adopted Observed Adopted Obscrved 

Jan. 55545 to 55549 Jan. 7 55546 Jan. 12.57 to 12.62 Jan. 7 12.58 
22 55546 

T'eb. 1-28 55550 to 5555 2 Feb. 3 55552 Feb. 12.63 to 12.68 
23 55523 
28 55527 

Mar. 55551 to 55543 Mar. 20 55543 Mar. 12.69 to 12.74 Mar. 29 12.75 
28 55544 

Apr. 55543 to 55542 Apr. 21 55542 Apr. 12.75 

May 55540 to 55525 May 2 55542 May 12.75 May 31 12.76 
5 55534 

31 55528 

June 55524 to 55510 June 12.75 

July 55510 to 55483 July 7 55505 July 12.75 July 10 12. 75 
23 55490 31 12.81 
31 55483 

Aug. 1(0000)-1 (1850) 55483 Aug. 3 55599 Aug. 1 12.75 Aug. 6 12.07 
1(1850)-1 (1905) 55495 15 55602 2-31 11.96 to 12.37 20 12.34 
1(1905)-1(1920) No trace 30 55598 
1(1920)-2(0130) 55531 
2(0130)-15(0125) 55600 

15(0125)-31 55600 

Sep. 55600 to 55596 Sep. 4 55594 Sep. 12.38 to 12.55 Sep. 12.43 

Oct. 55596 to 55597 Ocl 19 55595 Oct. 12.56 to 12.70 Oct. 23 12.69 
27 55597 

Nov. 55598 to 55611 Nov. 10 55602 Nov. 12.70 Nov. 30 12.68 
20 55606 
30 55612 

Dcc. 55612 to 55619 Dec. 3 55612 Dcc. 12.68 
14 55610 
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HEAN VALUES CF ~AGNETIC ELEMlNTS 

NCRT H COMPONENT Gf HCRIZCNTAL I~TE~SITY-ALL OA Y5 

TA!,LE 4 ALE~T X = 5G 0 PLUS T ABUL AR VALUES IN GAHMAS 1971 

u. T. JAN FES MAR APR MA Y JUN JU L A UG SEP OCT NCV CEG YEAR SUMHER EQUI NOX W INTER 

0-1 186 1~3 1% 2il lJ 2ù 3 2Jb 181 198 213 215 19 9 19 2 19 9 197 206 193 
1-2 195 2u"' 2D1 216 220 218 220 2û3 220 2d 203 19 c; 210 215 215 200 
2-3 197 2 Oct 211 21 't 23 0 220 22b 216 23 '+ 223 20 a ,o 7 216 2 2 '+ 221 204 
3-4 2 U5 2 05 213 22.J 239 224 221 22E: 226 229 20 .. t05 21d 228 22 2 205 

4-!:i 2C8 2ü3 211 23b 236 231 236 235 22E: 219 2C4 é14 222 235 22 3 207 
5-b 2J9 2 (10 212 233 235 25b 237 231 221 214 210 213 223 2 4 0 220 208 
6-7 213 2û1 215 230 238 264 236 229 23t 2 a 2ilb ac 225 21+2 226 207 
7-8 212 2i;b 214 210 226 253 22'4 21-; 220 213 206 ,o '+ 218 2 30 218 207 

8-9 2J5 2:i3 215 210 225 21+~ 202 2 ù 4 225 207 203 éO 7 213 219 216 205 
9-1 u 1 '13 1% 205 2J7 211 2 35 20 7 198 211 1S5 200 19 7 20 5 213 20 5 197 

10-11 1 o7 ltb 190 191 198 222 209 196 1% 183 1d7 18 S 19 '+ 2 OE: 190 187 
11-12 179 17'+ 168 182 177 226 215 185 176 1 7 't 173 18 2 1d I+ 201 175 177 

12-13 162 16!:1 159 161 176 200 192 17-; 165 1E:b 159 l71 171 186 163 164 
13-11+ 153 151 11+9 1<td 16 0 183 181 161 156 146 156 16 3 159 171 150 15& 
14-15 129 135 143 137 137 151+ 161 15 2 14 0 150 15 0 160 1'+6 151 143 141+ 
15-16 126 123 133 119 111 116 131+ 132 1't0 138 11+0 15 C 130 123 133 135 

16-17 121+ 131 121 11"1 10 2 115 122 122 12'3 133 14 9 14 3 12 5 115 121+ 137 
17-18 131 121 1(/4 102 98 1ù0 100 106 125 138 15 .. 12 9 117 101 117 131+ 
18-19 134 1'12 129 101 88 94 91+ 116 116 1'43 149 15 0 121 98 122 lit'+ 
1 c;-20 137 145 132 99 87 101 115 12é 129 11+8 156 153 127 10 7 127 148 

20-21 145 1'+7 1'+2 119 96 10 't 117 129 1'+ 6 162 165 161 136 112 142 155 
21-22 1'49 155 1b3 1 '+ 3 12 0 120 141 1 lt 8 1b6 172 176 16 9 152 132 161 162 
2 2-2 3 167 171 170 160 11+ 9 160 171 153 184 185 178 18 0 17 0 158 176 171+ 
23-2'+ 173 173 1&4 18 '+ 179 187 198 1&t: 192 198 188 1e 3 1tH 183 190 179 

)> 
r 

HEANS 172 172 174 173 17 3 185 1lH 17t: 183 183 180 18 ü 17 8 179 17 8 176 m 
:Il 

\0 -; 



Gl 
0 MEAN 'JALUb CF l"AGNETIC ELEMENTS m 

0 
:i: 
l> 
Gl 

EAST CüHPONENT OF HORIZCNTAL IN TH, S IT Y -A ll ùA YS z 
m 
-i 
() 

en 
TABLE Alë:RT y -'+üOO PLUS T ABUL AR VALUES H, GAMMAS 197 1 m 

5 = ~ 
m 
en 
2 

l.J • T • JAN FE!:3 M/.1~ APk. MA Y JUN JUL AUG SEP OCT NC\/ CEC YEA R SUHMER EQUINOX W INTER C 
~ 
CD 
m 

0-1 2 !::13 2 .. 2 240 2l3 1i:; d 211 231 21S 235 2 EO 279 291 238 211 23 7 26b JJ 

1-~ 2b-, 2 '+d 256 227 1':l 9 220 242 232 2 4 8 2 68 z9z 29 Z 249 223 25 0 273 
:,. 

2-J 271 2 61 261 24J 215 23d 21+ 3 21t 3 2 5 '+ 282 298 ,9 3 25B 2 35 25 9 281 
3-lt 273 272 272 2 '+ b 2 .. 0 255 2b!7 25~ 276 291 307 3(; '1 271 25'+ 271 289 

'+-~ 279 2d3 2d5 258 266 268 279 265 294 3C9 ~12 ::o e 28it 270 287 2% 
!:l-b 2 tl6 293 293 27d 2d 4 263 286 288 30 8 324 319 ~1 !;) 295 280 30 1 303 
6-7 3 (; 0 2'39 302 3J1 30 5 2 75 3U 1 31C 311 3.31 328 32 '1 307 298 311 313 
7-d 31'+ 3u7 31d 315 33 ù 307 32 7 32E 330 340 343 J3, 32 '+ 323 326 325 

8-9 32'3 3B 334 320 33 8 329 31+ 6 339 354 351 348 34 5 338 338 341 335 
9-10 3't3 3 24 338 3lt1 35 6 3'+b 354 31+ 8 36 2 3 !;6 3 lt 8 35 5 3't 8 351 349 3'+3 

10-11 338 3 26 340 351 36 8 370 365 35ô 369 363 348 36 0 35 5 3 65 356 34J 
11-12 340 331 347 358 37 2 391 389 359 367 3é2 352 ~6 G 361 378 35 9 346 

12-13 33d 334 349 3 iJ 3 38 ù 413 40 0 369 356 361 356 35 3 36 '+ 391 35 7 345 
13-14 337 33ô 34'+ 366 3d 1 '+ 2 3 '+0 9 36 9 347 357 353 34 6 36'+ 396 35 '+ 344 
14-15 3 l.+4 31t '+ 335 3 5'+ 37 6 I.+ 0 7 396 368 345 3U 341 33 9 358 387 31+ '+ 342 
15-16 333 3 31 325 3 '+ I+ 376 405 392 355 331+ 3 36 333 341 350 382 33 5 335 

lE-17 321 3 09 325 327 3i+ 4 359 376 337 32 2 326 319 33 '3 334 354 32 5 322 
17-18 3(;3 304 317 312 321 3 33 359 327 30 6 310 309 ~3 u 319 335 311 312 
18-19 286 278 282 278 30 9 309 35 3 311 3C 5 2 S3 300 30 E 301 321 290 293 
19-20 27d 269 264 267 2<j 0 27b 310 2g2 275 281 288 297 282 292 27 2 283 

20-21 2t'+ 259 2~2 2'+5 25 8 261 299 269 260 2 73 282 29 3 268 272 25 8 275 
21-2 2 2 58 252 238 228 236 248 265 25 ù 21+2 2 EO 2 7 '+ 290 253 250 242 269 
2 2-23 2 '+ 7 242 238 211 219 223 246 239 229 2S6 277 285 243 232 234 263 
2 3- 2 '+ 247 24'+ 240 2 il 0 20 '4 214 229 229 232 2E1 279 28 e 239 219 23 3 265 

MEANS 298 292 2% 290 298 306 319 302 303 312 316 ~2 0 3 0 '+ 30E 30 0 307 



HEAN VALUES OF ~AGNETIC ELEHENTS 

VERTICAL INTEt-SIT Y-ALL 0 A YS 

TABLE 6 A LErl.T z = 550ù0 Pl US T A 8 UL AR \IALUES H GAMMAS 197 1 

U. T • JAN FEG ~AK APR HA Y JUN JUI. AUG SEP 0 CT NCV CEC YEA R SUMHER EQUI NOX W INTER 

0-1 72.8 7 33 726 727 717 7 iJ5 721t 716 73t 755 757 770 733 716 73 7 7 47 
1-2 7 27 733 7 2d 7 28 71 lt 699 726 71 lt 734 7 51+ 756 77 '+ 732 713 73 6 71+8 
2-3 721 7 32 729 72d 710 b98 720 72G 7 3 t: 757 75-. 77 l 731 712 73 8 7't5 
3-i.+ 7 21 732 731 729 70 8 702 715 721 738 HO 755 76 é 732 712 740 744 

't-5 7 i:. u 7 zg 730 731 1a e 705 72 3 723 73ê 7 57 753 7b 7 3 2 715 73 9 7 42 
5-b 7 2(J 7 27 730 7 31 710 712 726 72 S 738 7Slt 753 7 €: '+ 733 718 73 8 741 
6-7 7 20 7 24 728 72d 711 7u!:> 728 7 Z i., 739 7 ~3 753 701 731 717 737 740 
7-8 721 7 2-. 726 72ô 711 7 0 I+ 729 72 5 73B 7 :i) 752 if: 0 731 717 73 6 739 

8-':1 7H 722 727 727 70 9 717 729 7 2 7 736 7 49 1~, 
,,' V 7E ü 731 7 Z 1 7 3 5 7 38 

9-10 718 7 21 727 725 7ll 5 719 732 729 736 7 '+8 75't 761 731 7 21 73 '+ 739 
10-11 718 7 22 726 723 699 717 736 72b 734 746 751 75 9 730 7 20 73 Z 7 38 
11-12 717 7 2J 7 2'+ 717 70 8 712 721 721 736 71+5 749 7 6 G 728 716 731 737 

12-13 717 7 2i) 725 711 70 9 69!l 713 717 735 7 lt4 7 4 8 76 (; 72 5 7 0 S 72 9 736 
13-1't 717 72J 722 7H 69 3 688 7G 2 72G 730 7 lt3 750 7bO 721 701 72 6 7 37 
llt-15 71b 719 715 7Ji.+ b91 683 692 711 722 71c5 71+ g 7b 1 717 6 94 72 2 736 
15-16 717 7 22 710 699 668 676 695 t% 719 7 41 750 75 é 714 ô8S 717 7 37 

16-17 719 7 21 707 6-16 681 672 693 E: 9 2 717 738 750 76 3 712 b85 715 7 38 
17-16 718 12u 710 fdô 6d 5 675 691+ 694 717 7 lcO 750 7b5 714 b87 716 738 
18-19 719 7 22 714 697 688 681 70 3 t99 717 739 749 76 7 716 693 717 739 
l S-2û 7 18 7 22 713 7J1 694 681 714 70~ 723 7 lt2 753 7E: 6 719 b99 720 71+J 

2 0-21 7 20 72'+ 718 711 70 0 684 716 708 72€: 7 lc3 753 768 72 3 702 725 71.+1 
21-22 7 22 727 720 716 711 691 726 70 9 726 746 755 766 72 6 709 727 743 
2 2-23 725 729 722 71~ 715 705 727 70b 732 7 48 758 76E: 729 713 73 0 71+5 
Z 3-24 728 731 725 721 721 705 725 712 73,. 751 757 76 8 732 716 73 3 71+6 

)> 
r 

HEANS 7 20 725 722 717 7U 3 697 717 714 731 7 48 753 76 '+ 726 708 729 740 m 
Jl 
-i 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 7 

Annual Mean Values (Alert) 

Y car X y z D East I North* H* F* 

nT nT nT 
0 0 

nT nT 

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 
1968.5 707 -3711 55578 280 47 86 06.7 3778 55706 
1969.5 697 -3710 55619 280 38 86 07.0 3775 55747 
1970.5 680 -3704 55665 280 24 86 07.8 3766 55792 
1971.5 678 -3696 55726 280 24 86 08.3 3758 55853 

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

Offtcers-in-charge: C. Cummins 1970.5 - 1971.5 
P. Fournier 1971.5 - 1972.5 

A magnetic observatory was established at Resolute, 
Cornwallis Island, N.W.T. in 1948. However, photographie 
variometers capable of recording the geomagnetic field in three 
components were not in operation until November 1953. 

The mailing address for Resolute Bay observatory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Canada KI A OY3 

Observatory 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 nT within 1.5 km of the 
observatory. 

Parameters for Ruska data reduction 

Corrections for temperature and parallax 

Temperature corrections to the Ruska data were I nT/° C 
or Jess in ail components. No temperature corrections were 
applied to the mean hourly values. 

The time and trace larnps were adjusted September 3, 12; 
November 21; and December 6. From the parallax de termina-
tion April 23, 1972, corrections to be added to times read on 
the magnetograms are 0.5 minute in X; 0.8 minute in Y ; and 
0.1 minute in Z. 

Baselines and scale values 

There were abrupt changes in the Z baseline January 
11 (2055), April 30(2400), June 5(1500), and November 
14( 1534 ), followi ng levelling of the Z variometer. Severa! 
baseline changes in X and Z followed accidentai displacement 
of the variometers on August 18( 1500). 

RESOLUTE BAY 

The proton precession magnetometer became unservice
able in July. The initial replacement did not opera te properly , 
and no F readings were obtained in the months July to 
October. The Z baselines for the se mon ths were estimated 
using the F measurements in May and November together with 
the changes in baseline measured for the trace discontinuities 
of August 3(1515); 18(1500); 19(1733); and 20( 1845). Owing 
to the small H/Z ratio at Resolute Bay, the baselines for X and 
Y were detennined for this period with the usual accuracy 
from the absolute D, I measurements and the estimated Z. The 
estimated Z baselines are believed to be good to ± 10 nT. 

Adopted and observed baselines and scale values for 197 1 
are given in Tables 8- 1 O. 

Local quiet days (Resolute) 

The five 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 on the list of 10 international quiet days 
are underlined. 

January 6 7 8 9 12 
february 3 5 7 13 22 
Mareil 6 22 28 29 
April 2 8 24 25 26 
May Il 12 16 27 28 
June 12 14 15 19 20 
July 7 10 17 28 29 
August 6 19 20 21 27 
Scptcmber 2 10 21 22 23 
Octobcr 18 19 21 26 27 
Novcmbcr 9 14 15 16 17 
Decembc r 6 7 8 15 28 

Summary of mean values 

A summary by mon th, season and year of the mean hourly 
values for all days in 197 1, and a list of the annual mean 
values , are given in Tables 1 1- 14. 

13 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 8 

Resolute Bay 

X Baselines nT X Scale Values nT/mm 

Adopted Observed Adoptcd Obscrvcd 

Jan. 10 to 4 Jan. Il (30) Jan. 12.25 Jan. 14 12.14 
19 8 19 12.25 
27 8 

fcb. 4 10-6 feb. 9 -j Feb. 12.25 Fcb. 10 12.35 
18 -4 
25 -3 

Mar. -7 to-13 Mar. 8 (7) Mar. 12.20 Mar. 8 12.13 
17 - li 27 12.09 
27 -15 

Apr. - 13 to - 19 Apr. 10 - 12 Apr. 12.15 Apr. 10 12.13 
27 -20 

May 1-20 - l 9 to -25 May 9 -20 May 12.10 May 9 12.05 
20 -25 27 12.11 

21-31 -24to-14 25 - 18 : 

-13 to+l6 
1 

June 12 -8 June 12.15 June 12 12.12 
June 23 Il 30 12.05 

30 18 

July 1-2 17 July 21 9 July 12.20 July 9 12 .26 
3-31 17 to-7 28 -JO 18 12.28 

Aug. 1 (0000)-18(1500) -10 li Aug. 12.15 
1 

Aug. 10 (11.94 
18(15 00)-19(1800) No trace 21 12.17 
19(1800)-20(1845) -335 28 12.11 
20(1845)-31 -50 

Sep. -51 Sep. 12.20 Sep. 9 12.26 

OcL -53 Oct. 13 -53 Oct. 12.20 Oct. 13 12.21 
22 -56 27 12.24 
27 -47 
31 -52 

Nov. -54 Nov. 14 -52 Nov. 12.25 Nov. 10 12.28 
17 -57 20 12.24 
30 -59 

Dcc. -55 Dec. 8 -53 Dcc. 12.20 Dec. 8 12.21 
15 -54 
26 -55 

14 



RESOLUTE BAY 

TABLE 9 

Resolute Bay 1971 

Y Baselines nT Y Scale Values nT/mm 

Adopted Observed Adoptcd Obscrvcd 

Jan. -SS 7 to -554 Jan. 11 (-536) Jan. 11.35 
1 

Jan. 14 J 1.36 
19 -554 19 J 1.4 1 
25 -558 

f-eb. -554 to -552 Fcb. 9 - 551 f-eb. 11.35 ' f-eb. 9 11.2 8 
18 -552 
25 -553 

Mar. -553 Mar. 8 -555 Mar. 11.35 Mar. 27 11.34 
17 -SS J 
27 -554 

Apr. -554 to -548 Apr. 10 (-561) Apr. 11.40 Apr. 10 11.36 
19 -548 27 11.42 
27 -543 

May -547 to -539 May 9 -545 May 11.45 May 9 11.52 
19 -544 
27 -540 27 11.47 

June -539 to -531 June 12 -536 June 1 1.50 June 12 11.57 
23 -53 1 30 11.4 7 
30 -533 

July -531 July 21 ·-532 July 11.45 July 9 11.39 
28 -530 18 11.42 

Aug. -531 
1 

Aug. 11.45 Aug. 10 11.28 
21 11.60 
28 11.44 

Sep. -53110-537 Sep. 11.45 Sep. 9 11.46 

Oct. -537 to -543 Oct. 13 -542 Oct. 11.40 Oc t. 13 11.44 
21 -539 25 l l .43 
27 -539 
31 -544 

Nov. -543 to -549 Nov. 14 -548 Nov. 11.35 Nov. 10 1 l.30 
17 -544 20 11.2 9 
30 -548 

Dcc. -5 49 to -555 0 cc. 8 -548 0cc. l 1. 30 Dec. 8 11.2 8 
21 -552 
26 -557 
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GEOMAGNE T IC SERIES NUM BER 4 

TABLE 10 

Resolute Bay 1971 

Z Baselines nT 

Ad optcd Observcd 

Jan. 1-11(2055) 58108 to 58100 Jan. Il 58 106 Jan. 
11(2055)-27 58148 to 58097 19 58121 
28-31 58098 to 58101 27 58097 

Feb. 1-22 5810lto58117 Feb. 9 58106 Feb. 
23-28 58116 to 58113 18 58119 

25 581 16 

Mar. 1-8 58111 to 58107 Mar. 8 58107 Mar. 
9-31 58108 to 58122 27 58122 

Apr. 1-30(2400) 58122 to 58125 Apr. 10 58122 Apr. 
19 58138 
27 58128 

May 1 (0000)-19 58163 to 58101 May 9 58135 May 
20-31 58100 19 58101 

27 58099 

June 1-5(1500) 58100 June 12 58146 June 
5(1500)-30 58145 28 (58 178) 

30 58137 

July 58145 July 

Aug. 1-3(1515) 58145 Aug. 
3 (1515 )-18(1500) 58080 

18(1500)-19(1733) 58100 
19(1733 )-20(1845 ) No Z trace 
20(1845)-31 58149 to 58141 

Sep. 58140to58117 Sep. 

Oct. 58116 to 58092 Oct. 

Nov. 1-14(1534) 58090 Nov. 30 58100 
14(1534)-30 58135 to 58100 Nov. 

Dec. 58099 to 58096 Dec. 8 58100 
20 58098 Dcc. 
26 58097 

16 

Z Scale Values nT/mm 

Adoptcd 

9.95 Jan. 

9.90 Feb. 

9.90 Mar. 

9.95 Apr. 

10.00 May 

10.05 June 

10.05 July 

1-3(1515) JO.OS Aug. 
3(1515)-31 9.60 to 9.94 

9. 96 to 10.09 Sep 

10.10 to 10.33 Oct. 

1-14(1534) 10.34 to 10.46 Nov. 
14(1534)-30 9.82 to 9.95 1 

9.95 Dec. 

1 

Ob scrvcd 

14 
19 

9 

27 

10 
27 

9 
27 

Il 
30 

9 
18 

10 
21 
28 

9 

13 
27 

9 
20 

13 

10.01 
9.91 

9.86 

9.93 

9.87 
9.86 

10.04 
10.06 

10.07 
10.05 

9.99 
10.08 

9.68 
9.81 
9.89 

10.1 

10.l 

6 

4 
10.27 

10.4 
9.8 

9.9 

4 

7 
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NOIH H COMPONENT OF HCRIZCNTAL llliTENSITY-ALL OAYS 

TABLE 11 RE:::>CLUTE BAY X = Q FLUS T ABUUR VALUES H GAMMAS 197 1 

l. • T • JAN FEd MAR APR MA Y JUN JUL AUG ~EF OCT NGV CEC YEAR SUMHER EQLJINOX waTER 

û-1 173 170 172 161 1b 1 175 151 152 183 194 1 'i6 19 3 17 3 1bll 17 d 183 
1-2 1b-+ 179 1ti6 181 17 8 194 17 2 170 197 2 02 207 1% 18 7 1n 19 2 192 
2-3 19'+ 1tl7 197 2JO 2û 5 2ù5 191+ 189 209 210 21'f ,o 4 201 198 2ù '+ 200 
3-'+ 198 1% 2Cit+ 212 23 0 219 20 8 2 0 '+ 220 219 217 213 212 215 21'+ 206 

l+-:;i 2 (;6 2135 212 23J 2'+4 237 226 223 231 230 222 '2 (, 2 21+ 233 22 6 213 
5-b 21'+ 211 211' 23':l 2 .. 9 252 231 23é 23 'i 2 37 2Z8 22 3 231 2'+2 23 3 219 
6-7 226 216 221+ 24~ 2o 9 268 2'+ 2 2 '+ 7 21f8 21+6 236 230 242 257 2 .. 2 227 
7-ij 2 31+ 22b 237 2 '," 27 0 283 2'+ 7 2 '+ 5 27t 21+6 24:i ,3 5 248 261 21.t 7 235 

8-9 2'+ü 232 246 256 271+ 282 2 ... a 21.t2 2bE 21+7 238 24 a 251 262 254 238 
9- 1 0 2 37 2'-7 238 2 ', t) 27 if 284 25 2 2 If 3 ZtO Z.:d 21t 2 239 249 263 24 () 23b 

10-11 230 2 ,ù 22'1 2 ':> 3 27 5 290 252 248 255 232 231 ,33 2 't b 26E 2'+ 2 229 
11-12 224 212 216 25G 255 2 9 2 ZbS 246 237 2 27 2 22 '21+ 239 265 23 3 221 

12-13 2.,9 2.;b 212 2 '+ 7 254 2 8b 257 23t 22 .1. 2 21+ 214 , 1 3 232 258 226 211 
13-14 1':l':3 197 20 ... 2 4'+ 21+ a 276 2b0 c:1e 212 2C1 201t ,O 3 22 2 251 215 201 
11+-1:i 1 éi 8 19.1. 197 227 229 259 227 2C3 203 192 1S5 1g 2 20 9 2 30 20 5 192 
15-lt.J 172 175 190 2 t.:i 212 2 3G 20 5 193 185 le6 181 19 1 194 210 19 3 160 

16-17 lbl 1b1 177 179 1':31 201 165 lbt lb':i 177 177 17 5 175 1 tl 1 176 1b9 
1 7-16 1~~ 15it 1:;,2 160 15 2 1513 13 2 131 1 !) 6 1E6 173 15 S 15 '+ 1 '+ 3 159 160 
18-19 15J 150 147 1:, 1 138 1U % 117 11+ b lE'+ H7 1t 4 11+1+ 123 15 2 158 
19-20 153 1 .. a 139 135 117 11t 8 10 5 119 1't6 H:3 17 3 161f 143 122 1'+6 1o0 

20-21 15-+ 11+8 1 '+'+ 13 lt 1ù 7 1 '+C 92 125 1::>3 H8 175 17 2 14 3 116 150 1b2 
21-2 2 1~4 l't'j 1~1 130 112 133 10 5 11+ 1.1 16 2 171 175 17 8 1'+ 7 123 15 é lb'+ 
2 2-2 3 1t1 1s .. 161 1 .. 1 12 Il 11+2 127 137 16 if 17S H3 18 3 151+ 132 16 û 170 :Il 

m 

23-2'+ 167 161 167 14 7 140 162 148 13~ 1b6 HZ 1c ~ 18 7 163 146 166 177 
Cil 

, (:. 0 
r 
C 
--i 
m 

MEANS 191 186 192 202 20 <t 219 192 19 (; 2iJ 't 2G4 204 é L 1 199 201 201 1% ClJ 
)> 

--i -< 



00 MEAN VALUES GF l"AGN ET IC ELEMENTS Gl 
m 
0 
s: 
l> 

EAST COMPONE NT CF HCRIZCNTAL Ifli TH, SITY-ALL DA YS 
Gl 
z 
m 
-; 
() 

TABLE 12 Rt.SGLUTE BAY y = -100 0 
(/) 

PLUS TAEULAR VALUES H, GAMMAS 197 1 m 
ll 

m 
(/) 

z 
l. • T • J Al-..i FEd MAR APR MA Y JUN JUL AUG SEP 0 CT 1\0\/ CEC YEA R SUMHER EQUINOX WII\TER C 

s: 
Cl 

0-1 2 (;5 258 257 2 3':i 231 2 :iC 238 254 25 ': 2 E '+ 282 , 8 e 257 2 '+ 3 25 5 273 
m 
ll 

1-2 265 255 260 23? 223 237 2'+ 2 2 '+ 8 250 2 62 283 2 8 6 254 238 252 273 ~ 

2-3 26b ,o(; 257 237 221 238 23 4 2 '+ 1 2 '+ .. 258 27S 2 8 3 252 2 3 '+ 24 9 272 
3- .. 261 2o1 257 2J5 231 2 39 238 236 252 2E1 283 2 8 '+ 253 23E 251 272 

4-5 2t2 269 262 23b 23 7 2 '+ 3 240 242 264 2 74 2 8t> ,80 258 2 '+ 1 2:i 9 271+ 
5-6 251:l 278 271 246 251 2 4 2 2'+ 8 253 273 285 28b 281 264 2 4 9 26 9 276 
é-7 2bl 2 BO 277 263 264 2 48 258 269 277 292 295 ,8 g 27 3 26U 27 7 281 
7•d 26~ , 611 21:!5 26ù 28 2 261 27 0 2 8'+ 290 301 3 Ci 1 ,se 28 3 2 7 '+ 28 9 287 

8-'3 2 db 29J 297 292 298 271 286 301 3US 31'+ 3(i8 3 C t: 297 289 30 3 zga 
s-1"' 3U9 JLJ J(j7 307 313 285 296 311 323 3 28 318 3 2 0 310 301 316 313 

10-11 315 31~ 31b 321 333 311 309 32 !:l 33 f: 339 327 33 u 32 3 320 32 8 321 
11-12 32(1 3 20 330 33'+ 3-. 2 323 321 337 34é 3 '+'+ 335 337 332 331 33 9 328 

12-13 327 325 339 349 3'+ 9 347 3'+ 1 348 352 350 34 3 3 3:, 342 346 348 333 
13-14 331 3 31. 34b 362 3b2 362 355 365 355 355 346 33 5 350 361 355 336 
11+-b 3 '+ 1 3&+ 1 35!:> 3b9 369 362 367 365 36 0 3 54 347 33 5 35 7 371 360 3 41 
15-16 3 4'+ 3 <td 361 377 391 lt O 5 361 377 36 3 359 3 lf 3 31+ 1 366 389 365 344 

16-17 339 337 3?5 373 400 402 384 3b7 353 353 3 •• 
~~ 337 361 388 35 g 3 37 

17-18 328 3 35 355 374 38 2 384 389 35 0 3 If 4 3 37 322 33 e 353 376 353 331 
18-19 313 3J9 334 353 37 2 363 375 333 337 3 22 314 317 33 7 361 33 7 313 
1 S-21) 2 97 3 û3 308 319 361 31+6 329 306 32 3 3 0'+ 302 3 0 6 317 33E 314 303 

20-21 289 291 296 296 32 2 313 30 0 306 307 2':6 297 29 8 301 310 299 294 
21-22 2 80 2d2 279 28:i 298 299 270 292 289 2 88 289 29 5 28 7 290 285 287 
22-23 273 274 271 271 271+ 274 270 281 277 281 285 292 27 7 275 275 281 
2 3-2 4 2 é8 2o7 264 253 25 3 262 255 267 268 2 7~ 285 29 2 267 259 265 278 

MEANS 2 91+ 29t 302 300 30 7 304 300 302 306 308 308 30 g 30 3 303 30 4 302 



ME~~ VALUES GF ~AGNETIC ELEMENTS 

VERTICAL I~TENSITY-ALL OAYS 

TABLE 13 RESCLUTE EAY z = 58000 PLUS TABULAR VALUES a GAHHAS 1971 

u. T. JAN FEB MAR APR 11AY JUN JUL AUG SEP OCT ~ov CEC YEAR SUHHER EQUI NOX W INTER 

0-1 397 403 39't 402 377 384 380 358 396 4 ,9 435 435 399 375 40 5 418 
1-2 3% 4 05 399 405 381 380 386 356 397 433 438 43 7 40 1 J76 40 9 419 
2-3 397 407 401 406 385 382 380 361 40't 't40 41t0 1t3 e 40 3 377 413 421 
3-i+ 399 411 1+05 4û9 391 387 380 364 411 4'47 442 440 1+07 381 1+18 1+23 

't-5 402 409 't08 415 398 392 389 369 415 448 lt 4 4 41+2 411 387 422 1+24 
5-t:> 405 410 1+09 421 406 397 390 376 1+2 0 4!;0 4 5 7 446 416 392 425 lt30 
6-7 414 412 'tlO 427 415 403 394 383 42!; 455 453 445 1+2 0 399 429 lt31 
7-8 428 417 "17 428 lt20 413 399 388 429 lt 57 1+6 8 449 426 405 433 441 

8-9 425 421 424 428 't19 418 402 388 434 459 lt78 45lt 429 407 436 445 
<;-10 431 423 428 432 419 419 404 390 lt3 5 458 468 457 430 408 438 445 

10-11 429 423 423 lt35 417 424 HO 393 437 458 462 45 <; 431 411 438 443 
11-12 426 424 422 '+30 421 427 417 391 432 458 458 460 431 414 43& 442 

12-13 420 421 423 427 425 432 i+21 391 lt 2 7 458 458 '455 1+3 0 419 434 439 
13-14 418 4 21 417 428 426 441 't31 394 423 450 460 45't 430 423 43 0 438 
14-15 421 lt 23 412 428 431 437 '+26 398 lt15 449 458 '45 0 429 423 426 438 
15-Hi 418 420 40'+ 419 435 441 423 41H 416 4'44 452 447 427 '+26 421 434 

16-17 415 411 411 413 414 't 16 432 388 4+13 443 451 453 422 413 420 433 
17-18 411 412 415 39b 401 403 422 389 410 438 447 448 416 404 415 430 
18-19 l+O 1 41l9 397 370 396 394 422 394 423 427 443 41+ 7 410 '+O 2 ltO 4 425 
19-20 399 411 392 393 401 37b 390 388 416 429 441 4'4 5 407 389 40 8 424 

20-21 3 97 ff09 398 405 39 5 377 397 380 lt 12 lt 34 439 '44 If 407 387 412 422 
21-22 397 't04 3% 411 388 387 401 37 3 400 427 437 '44 2 405 387 409 '420 
2 2-23 394 4ü2 400 406 397 398 409 361 '40 3 427 437 43 ~ 406 391 409 lt18 ll 

m 
2 3-24 397 401 393 404 396 386 395 362 400 4 29 lt37 43~ 40 3 385 407 lt19 Ul 

0 
r 
C 
--1 
m 

HEANS 410 413 408 414 406 405 405 381 416 444 450 447 417 399 '+21 430 t:O 
~ 

~ 
'° -< 



GEOMAGNETIC SERIES NUMBER 4 

TABLE14 

Annual Mean Values (Resolute Bay) 

Y car X y z D East* I North* H* r* 

nT nT nT 
0 0 

nT nT 

1954.5 -96 -915 57971 264 01 89 05.4 920 57978 
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 58042 
1959.5 32 -861 58032 272 08 89 08.9 862 58038 
1960.5 54 -850 58052 273 38 89 09.5 852 58058 
1961.5 72 -844 58076 274 53 89 09.9 847 58082 
1962.5 85 -827 58103 275 52 89 10.8 831 58109 
1963.5 108 -815 58120 277 33 89 11.4 822 58126 
1964.5 117 -800 58144 278 19 89 12.2 809 58150 
1965.5 132 -791 58170 279 28 89 12.6 802 58175 
1966.5 141 -780 58208 280 15 89 13.2 793 58213 
196 7 .5 153 -766 58250 281 18 89 13.9 781 58255 
1968.5 166 -751 5829 1 282 28 89 14.7 769 58296 
1669.5 179 -732 58320 283 16 89 15.6 754 58325 
1970.5 193 -715 58374 285 06 89 16.4 741 58379 
1971.5 199 -697 5841 7 285 56 89 17.3 725 58421 

--- -----

•o, I, H, Fare derived from the an nuai means of X, Y, Z. 
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MOULD BAY 

Ofjicer-in-charge: D. Weston 1970.5 - 1972.5 

1 ntroduction 

A combined magnetic and seismic observatory was 
established at Mould Bay, Prince Patrick Island, N.W.T., in the 
summer of 1961. 

The mailing address for Mould Bay observatory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Canada KlA 0Y3 

Observatory site 

The station is in a permafrost area and is underlain by 
sandstones, siltstones and shales of the Devonian Melville 
Island formation. Using a Varian portable proton precession 
magnetometer, small magnetic field intensity gradients of the 
order of a few nanoteslas in 30 m were found to exist at the 
site. The magnetic-seismic observatory is north of the weather 
station and about 70 m from the nearest building. 

Parameters for Ruska data reduction 

Corrections for temperature and parallax 

Following a break-down of the electric heater February 
29, 1972, the temperature in the variometer room decreased 
from 17°C to 4.5°C. The temperature at the fluxgate sensor 
remained constant during this time. Temperature coefficients 
determined by comparison between the mean hourly values 
scaled from the Ruska and fluxgate recordings were +0.5 
nT/°C in X;- 1.0 nT/°C in Y; and +4.0 nT/°C in 'L. 

Parallax between the Ruska traces and the magnetogram 
time lines was determined on March 30, 1972 as 0.3 minute in 
X; 0.2 minute in Y; and 0.0 minute in Z, to be subtracted 
from times read on the magnetograms. The change in parallax 

MOULD BAY 

since September 18, 1970 is assumed to have occurred May 7, 
1971, following adjustment of the time mirror. 

Baselines and scale values 

F measurements were not useable from August 13 to 
November 30. The Z baselines calculated for August 13 and 
November 30 indicated no baseline change greater than 2 nT 
during this interval, and the baseline for August was adopted 
for September and October. Abrupt baseline changes occurred 
in May (Z), July (X,Y,Z) and December (X,Y,Z), following 
variometer adjustments. 

The adopted and observed Ruska baselines and scale values 
for 1971 are given in Tables 15-17. 

Local quiet days (Mould Bay) 

The five 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 10 international quiet days are 
underlined. 

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

1 Data missing for May 7, 8, 9, 10. 
2 Partial data for July 18. 
3 Partial data for September 10 and 11. 

Summary of mean values 

A summary by month, season and year of the mean hourly 
values for all days in 1971, and a list of the annual mean 
values, are given in Tables 18-21. 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE15 

.Mould Bay 1971 

X Baselines nT X Scale Values nT/mm 

Adopted Observed Adopted Observed 

Jan . 1-31 1027 to 1034 Jan. 17 1021 Jan. 12.25 Jan. 17 12.30 

Feb. 1034 to 1040 feb. 5 1035 Feb. 12.25 Feb. 5 12.28 
14 1045 
20 1038 

Mar. 1-24 1041 to 1057 Mar. 7 1041 Mar. 12.25 Mar. 5 12.25 
25-31 1056 18 1050 24 12.27 

25 1058 
30 1058 

Apr. 1055 to 1048 Apr. 6 1053 Apr. 12.25 Apr. 6 12.22 
16 1045 25 12.25 
25 1049 

May 1047 to 1040 May 17 1044 May 12.20 
25 1041 
31 1042 

June 1040 to 1037 June 8 1038 June 12.15 June 15 12.09 
15 1037 30 12.10 
22 1043 
30 1031 

July 1-18(0815) 1037 July 12.20 July 17 12 .19 
18(0815)-31 721 to 710 July 17 1039 

29 713 

Aug. 710to687 Aug. 5 684 Aug. 12.25 Aug. 26 12.25 
13 683 
25 701 

Sep. 687 to 660 Sep. 5 686 Sep. 12.30 Sep. 5 12.38 
15 676 15 12.30 
24 668 24 12.40 
30 661 

Oct. 660 to 688 Oct. 31 685 Oct. 12.35 Oct. 31 12.24 

Nov. 690 to 737 Nov. 30 739 Nov. 12.40 

Dec. 1-7 737 to 748 Dec. 7 738 Dec. 12.45 Dec. 13 12.48 
8-31 14 734 30 12.32 

22 739 
30 745 

- ---
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MOULD BAY 

TABLE 16 

Mould Bay 1971 

Y Baselines nT Y Scale Values nT/mm 
-

Adopted Observed Adopted Obscrved 
- -

Jan. 2107 Jan. 17 2107 Jan. 12.40 

2107 f-cb. 5 2103 
1 

Fcb. 12.40 Feb. 20 12.43 f-cb. 
1 

14 2109 
20 2108 

Mar. 2107 to 2125 Mar. 7 2110 Mar. 12.40 
18 2123 
24 2125 
30 2126 

Apr. 2126 to 2146 Apr. 6 2123 Apr. 12.40 
16 2130 

1 
1 

25 2140 
1 

May 2 14 7 to 2180 May 17 2156 May 12.40 
25 2169 
31 2178 

June 2181 to 2201 June 8 2191 June 12.35 
15 2205 
22 2200 
30 2202 

July 1-18(0815) 2200 July 8 2195 July 12.30 
18(0815)-31 2130 17 2200 

29 2129 

Aug. 2130 Aug. 5 2135 Aug. 12.25 Aug. 22 12 .25 
13 (2120) 
25 2134 

Sep. 2129to2108 Sep. 5 2126 Sep. 12.25 Sep. 24 12.26 
15 2124 
24 2112 
31 2107 

Oct. 2107 to 2121 Oct. 31 2121 Oct. 12.25 

Nov. 2122 to 2096 Nov. 30 2096 Nov. 12.25 

Dec. 1-20(1945) 2094 to 2065 Dec. 7 2087 0 cc. 12.25 0cc. 30 12.27 
14 2072 31 12.26 
22 2178 

20(1945}-3 l 2176 to 2167 30 2168 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE17 

Mould Bay 1971 

Z Baselines nT Z Scale Values nT/mm 

Adopted Observed Adopted Observcd 

Jan. 57923 to 57927 Jan. 1 (57934) Jan. 11.40 Jan. 17 11.41 
13 57924 
17 57920 
26 57928 

Feb. 1-28(2300) 57928 to 57932 Feb. 5 57928 Fcb. 11.40 Feb. 5 11.40 
28(2300-2400) 57921 14 57930 20 11.37 

20 57932 
27 57927 

Mar. 57922 Mar. 7 57922 Mar. 11.40 Mar. 7 11.37 
18 57922 24 11.40 
24 57928 
31 57926 

Apr. 57924 Apr. 6 57921 Apr. 11.40 Apr. 6 11.32 
16 57923 25 11.40 
25 (57954) 

May 1-7(0800) 57925 May 17 58003 May 11.40 May 25 (11.30 
7 (0800)-12(1230) No trace 25 57977 

12(1230)-18(1800) 58003 31 57987 
18(1800)-31 57980 

June 57980 June 11.40 June 15 11.45 
June 30 11.51 

July 1-11(0020) 57980 July 8 57980 July 11.40 July 17 11.28 
11 (0020)-31 57970 17 57972 

Aug. 57970 Aug. 13 57973 Aug. 11.40 Aug. 26 11.41 

Sep. 57970 Sep. 11.40 Sep. 5 11.39 
15 11.41 
25 11.41 

Oct. 57970 Oct. 11.35 Oct. 31 11.29 

Nov. 57972 to 57975 Nov. 30 57974 Nov. 11.30 

Dec. 1(0000)-21(1015) 57975 Dec. 7 57970 Dec. 1-25(0000) 11.30 Dcc. 13 11.41 
21(1015)-21(1550) 57985 14 57976 25 (0000 )-31 11.65 31 11 .62 
21 (1550)-22(0600) 57975 22 57975 
22(0600)-25(0000) No trace 30 57946 
25(0000)-25(0350) 58015 
25(0350)-30(05 30) 57946 
30(05 30)-31 57936 to 57946 
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MEAN VALUES OF t'AGNETIC ELEMENTS 

NORT h COMPONENT OF HCRIZCNTAL INTENSITY-ALL DA YS 

TABLE 18 MOvLD 6A Y X = 5{J 0 FLUS TABULAR VALUES Ir\ (AHMAS 197 1 

v. T. JAN Fé:8 r-!Af< APi< HA Y JUN JUL AUG SEP 0 CT ~CV CEC YEA R SUHHER EQUI NOX W INTER 

0-1 592 :1S2 597 5 7 2 58 1 573 :562 579 60 ~ 614 t13 E OS 591 5 7 4 597 602 
1-2 blJ4 b Oi; 61ù :id 6 5d 8 58é 58 2 592 f:05 b1d 620 t13 bOO 587 60 5 6'B 
Z-3 6L':3 609 t19 bU5 60 7 5 90 59'3 605 617 621 622 él <: 610 600 616 615 
3-4 612 616 627 621 632 608 617 b18 627 6,9 625 E24 621 619 626 619 

4-5 619 6 23 632 639 6'- 3 026 636 6 40 E41 640 628 t: 2 d 633 636 63 8 625 
!:;-6 62G 631 E40 65û 657 646 6'+b E:5~ 61+ g blt7 635 t:2 9 6 '+ 2 651 61+ 7 62'3 
é-7 629 637 E<t9 661+ 67 7 067 657 bl(. 660 b59 E: '+ 0 é3E: 651+ 608 b58 636 
7-tl 638 642 659 67'+ 683 67'3 bo3 672 673 6é5 622 t:: '+ 3 659 674 668 636 

8-9 650 é~:;i 673 682 69 3 683 667 67 7 6'3 0 671 64+3 E5 '+ 67 0 68C 679 é51 
s-10 659 t:56 673 089 6'3 8 688 673 6 d 3 691 b 70 659 é5 lt 6 71+ 686 681 657 

10-11 656 6:i2 667 686 69 S 698 683 b8~ 690 6E7 648 E55 674 b91 678 653 
11-12 650 é'+5 656 663 b89 6 '3 '3 é95 6 8 4 673 65'3 él+I+ t:51 669 692 668 6'+8 

1 ,-13 638 6 '11 é49 bb3 6d9 70G 6'3 2 675 660 653 é33 E3é 662 689 661 637 
13-14 629 631 b43 b81.+ bd3 6 9'+ 691+ 668 61+7 6 32 f:.27 E25 65 5 685 65 2 628 
1'+-1:i 619 b26 él+3 673 666 685 672 65g 638 628 E:21 f 1f:: 646 671 6'+ 6 621 
15-10 6C9 61b f:.44 657 b5 8 667 658 b47 632 628 607 618 637 658 64 0 613 

16-17 598 é uti 62'3 640 649 641 630 627 618 620 6 D 1t éU 3 622 637 627 603 
17-18 593 6û2 éü6 6 21+ 610 605 602 600 60 3 608 600 5 '3 0 604 60'+ 610 5% 
18-19 583 593 598 609 59 I+ 577 555 581 585 603 589 58 c.:i 588 577 599 589 
19-20 5 75 58d ?87 5 8C 55 5 568 :>40 567 576 5 90 588 58 5 575 558 58 3 58'+ 

20-21 575 579 580 569 551 51+5 514 567 580 5 ':'+ 587 587 569 54'+ 581 562 
21-22 57 .. 5 78 583 572 551 51+4 539 5d1 589 600 589 591 5 7 '+ 5 54+ 586 583 
2 2-23 579 5 82 591 570 551 566 567 582 589 596 595 EQ 0 581 567 58 7 589 
23-21t 5bb 585 591+ 577 563 570 579 566 58S 601 604 fO 5 585 570 590 595 l:: 

0 
C 
r 
D 

ri EANS 612 61& 627 633 632 629 622 628 630 6 30 618 é19 625 628 63 0 617 m 
N ► 
V, -< 



N 
0\ HEA~ VALUES CF f"AGN ET IC ELEMENTS Gl 

m 
0 
s 
)> 

EAST Cù11PONE~T CF HCRIZCNTAL H, TE~ S IT Y -A LL DA YS Gl 
z 
m 
--l 
n 

TABLE 19 MOULÜ EA Y y = 20J ù PLUS TABULAR VALUES Il\ GAHH AS 197 1 U) 
m 
~ 
m 
U) 

u. T. JAN FES ~AR APR MA Y JUN JUL AUG SEP OCT ~CV CE C YEAR SUHHŒ EQUIN OX wINTER z 
C 
s 
(l) 

0-1 2% 278 277 2 64 28 4 2 7-. 2'+7 27 7 21l 5 297 308 ::e .. 283 271 281 297 m 
ll 

1-2 297 278 217 2 :i 5 26 5 273 24'+ 267 27é 2 97 309 3(i 2 276 262 27 6 297 :, 

2-3 3(,1 2d5 272 254 2b 2 265 24+5 257 265 291 307 ,9 s 275 257 27 1 298 
3-'+ 293 284 274 2 l+ g 264 2 6 3 25 3 253 274 2 S2 310 30 2 276 258 27 2 297 

4-5 293 ,9Q 276 250 266 257 246 255 280 H2 311 ,9 s 27 7 25é 27 7 297 
5-b 286 2% 285 257 27 3 251 256 261 285 307 30 8 29 t 2BO 260 28 t+ 297 
f:.-7 284 2 95 286 268 27 4 260 263 27(; 279 303 304 .:ü 1 28 2 267 28 '+ 2% 
7-8 2 ti 2 ,89 2 ti't 2d2 291 258 269 28 6 291 311 290 30 3 286 27é 29 2 291 

8-9 297 2% 288 294 311 271 284 30b 302 3 ,7 30 0 30 9 299 293 30 3 301 
s-1 o 3 (; 9 3 .. 6 31.iO 311 32 6 293 294 312 319 3 45 ~,o 31t 313 306 319 313 

10-11 322 31d 317 32b 342 313 30 3 324 331: 360 333 33 0 327 321 33 5 326 
11-12 333 3 30 340 3 '+5 352 3 28 31't 337 35 't 3é2 352 341 341 333 35 0 339 

12-13 349 340 34b 357 35 8 35'+ 325 ~ ,. -.,:,i:: 36 2 3E8 3é2 34é 352 347 358 349 
1 3-1 '+ 3~'+ 347 355 367 37 '+ 368 340 369 3é 3 3 80 36 3 350 361 363 366 35t+ 
14-15 366 357 36G 377 380 38b 354 369 37 3 3 78 364 349 368 372 37 2 359 
1!:-1b 367 3bd 36d 3d9 '+0 5 407 369 383 385 383 366 3 5 4 37 8 391 381 362 

1 t-17 3b9 356 370 t+ 01 418 1+19 37 0 389 383 3 87 359 35 7 38 2 399 385 360 
1 7-18 361 364 379 l+ 10 lf12 417 385 382 377 381 356 365 382 399 38 7 362 
1e-19 3 ~ I+ 3 '+5 371 '+ ü 7 402 '+ 0 7 376 367 372 381 34S 34+ 1 37 3 388 38 3 31+7 
19-20 3 '+l+ 337 355 392 381+ 396 357 353 355 365 335 3 3 I+ 359 373 367 338 

2 0-21 337 326 31+1 357 366 369 309 347 33é 3 51 330 319 3'+ 1 348 346 328 
21-2 2 320 31d 311+ 329 33 5 3 3ll 301 332 311 329 319 313 321 325 321 318 
2 2-2 3 309 298 292 2-3 6 29 3 2 99 280 308 297 310 311 30 6 300 295 299 306 
23-24 299 286 2d7 283 28 7 279 265 2!i4 281 301 310 30 6 28 9 279 28 8 301 

li EANS 322 316 317 322 33 0 322 30 2 318 32 3 338 328 32 2 32 2 318 32 5 322 



MEAN VALUES CF ~AGNETIC ELEMENTS 

VERTICAL II\TE~SIT Y-ALL OAYS 

TABLE 20 l'10 l..il. ü 8AY l = 5751) 0 PLUS TAbULAR VALUES H GAHHAS 1971 

1.. • T • JAN FEB HAR APR HA Y JUN JUL AUG SEP OCT NCII CEC YEAR SUHMER EQUI NOX W INTER 

0-1 b27 b22 619 b26 57 3 593 572 585 596 609 64 '+ t:65 b11 581 613 6'+0 
1-2 62ô t>25 621+ 627 57 9 5 80 581 580 59 '+ 610 é 4'+ Hl 611 56il 611+ 639 
2-3 625 t29 621 620 580 585 582 575 555 618 645 t:55 611 582 61 '+ 639 
3-1+ 6 22 t:2-3 623 61 !j 584 583 577 580 bOO 625 él+6 655 612 561 616 638 

t+-5 621+ t31 627 619 59 3 585 5d1 5 8 '+ b10 6 ,8 6'+9 ES 5 61é 5 86 621 640 
5-6 625 é JI+ 631 628 60 3 585 591 592 618 6 35 é58 E 6 G 622 5 9 '+ 628 6 '+'+ 
6-7 630 é Jd 635 639 618 600 599 6i)4 62() 642 663 é6 2 629 605 63 '+ 61+8 
7-d 6 '+ 8 é '+ 1 642 bl+b 631 615 60 8 b21 630 6 50 683 t:6S 61+ 1 619 61+ 3 660 

8--J 6:;,8 6 51 655 b:;Î!;> 640 6 2 '+ 61d 629 6'+8 658 6 S 4 t:8 3 651 6 28 654 672 
9-10 678 663 666 667 61+ 5 6 31 625 633 659 664 6S5 69 e 660 634 664 664 

l.0-11 683 E:b5 665 675 650 642 632 6 40 661 6 70 6S3 707 665 641 668 687 
11-12 677 671 671 076 6::> 3 649 640 64'+ 659 669 690 70 7 667 647 669 686 

12-13 b73 67 J 67'+ 678 65 .. 659 6!:11 6 '+ 4 657 b 70 6SO 69 7 668 652 67 0 683 
13-14 671 é71 673 678 659 666 &61 f:53 E: 51 6 70 693 fg ~ 67 0 660 668 683 
14-15 673 t !lO 67'+ 6diJ 663 674 668 655 645 665 692 6Sl 67 2 66S 6b6 684 
15-16 b79 t:83 671 684 678 687 673 663 65'+ 667 687 éC, 1 676 675 669 685 

16-17 679 blb 675 691 68 2 693 676 66'+ 6 :> 6 671 684 f99 679 679 67 3 685 
17-18 676 682 bd? 6% 677 6 <18 6d3 bb2 65S 6 72 677 703 660 b78 67 8 685 
18-19 6b .. 672 683 078 686 b89 710 665 663 6S8 673 E9 0 67 8 688 671 675 
1 <:i-20 6~5 b63 b58 6b8 689 679 692 658 654 645 6t2 681 66 7 680 656 665 

20-21 6 I+ '+ 651 6'+6 636 645 645 640 631 637 629 657 E7'+ 61+5 6 I+ 0 637 657 
21-22 635 U8 621 622 614 624 595 601 b02 606 654 E71 624 609 613 650 
2 2-2 3 630 E:32 612 61S 601 604 588 575 S87 605 61+8 t64 613 592 605 644 
2 3-21+ 625 62d 615 611+ 595 596 58 I+ 578 596 611 648 t:6'+ 613 588 609 641 s: 

0 
C 
r 
0 

HEANS 6:i1 652 649 651 633 633 626 é22 631 6 If 4 670 é7 g 61+ 5 626 644 663 CD 
I J l> 
--..J -< 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 21 

Annual Mean Values (Mould Bay) 

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

nT nT nT 
0 0 

nT nT 

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 
1968.5 1078 2258 58053 64 29 87 31.9 2502 58107 
1969.5 1092 2276 58081 64 22 87 30.8 2524 58136 
1970.5 1115 2306 58120 64 12 87 28.6 2561 58176 
1971.5 1125 2322 58145 64 09 87 27.6 2580 58202 

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

Officer-in-charge: O. Jensen 

The Donùnion Observatory (now Earth Physics Branch) 
began a program of magnetic field observations at Baker Lake, 
N.W.T., in 1947. Continuous photographie recording of the 
field using standard LaCour variometers began in January 
1951. 

The mailing address of Baker Lake observa tory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy , Mines and Resources 
Ottawa, Canada KlA 0Y3 

The area is one of granitic rocks of the Precambrian Shield. 

Magnetic equipment 

As discussed in the introductory section of the report, an 
AMOS was installed at Baker Lake in October 1971. 

Parameters for Ruska data reduction 

Temperature and parallax corrections 

Ruska temperature coefficients, determined from the 
baseline changes which followed the increase in ambient 
temperature on February 14, were as follows: 

X 
y 
z 

- 1.0 nT/°C 
0.0 nT/°C 

+4.0 nT;°C 

The Z coefficient was given inèorrectly as -4.0 nT/°C in the 
1970 Annual Report; it should have read +4.0 nT/° C. 

Parallax corrections to be added to tirnes read on the 
magnetograms were deternùned J anuary 9, 1971 , as O. 7 nùn in 
X, 0.5 min in Y and 0.4 min in Z. 

BAKER LAKE 

Baselines and scale values 

Baseline changes were observed in ail elements January 
9(0500) following levelling of the Ruska variometers. The Z 
baseline changed abruptly February 14(2200) when the 
temperature level in the variometer room increased by 7°C. 

The installation of an AMOS October 16- 18 introduced 
an effect of -10 nT in X; +10 nT in Y and +32 nT in Z. 
Baselines following the AMOS installation have been corrected 
for this effect. 

The large baseline drifts observed during the months 
September to December result from movement of the concrete 
slab floor. 

Adopted and observed baselines and scale values for 197 1 
are given in Tables 22-24. 

Local quiet days (Baker Lake) 

The five local quiet days for each month, selected on the 
basis of the R index, are listed below. Local quiet days which 
do not appear also in the list of 10 international quiet days are 
underlined. 

January 7 8 9 12 26 
February 3 4 5 13 22 
March 21 22 23 28 29 
April 19 20 24 25 26 
May 16 21 27 28 31 
June 7 10 15 19 20 
July 7 10 17 24 25 
August 6 7 19 20 27 
Septembe r 2 10 22 23 24 
October 16 17 19 26 27 
November 6 14 15 16 17 
December 7 9 10 14 20 

Summary of mean values 

A summary by mon th, season and year of the mean hourly 
values for ail days in 197 1, and a list of the annual mean 
values, are given in Tables 25-28. 
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GEOMAGN ETIC SERI ES N UM BER 4 

TABLE 22 

Baker- Lake 1971 

X Baselines nT X Scale Values nT/mm 

Adopted 1 Observed Adopted Ob served 
1 

Jan. 1-9(0500) 3960 to 3954 1 Jan. 9 3954 Jan. 13.00 Jan. 9 12.98 

9(0500)-31 3981 9 3981 
18 (3971) 

Fcb. 1-14(2200) 3981 Feb. 4 3981 Feb. 13.00 Feb. 12.90 

14(2200)-28 3987 to 3986 13 3980 
21 3988 
28 3984 

Mar. 3985 to 3981 Mar. 9 3985 Mar. 13.00 Mar. 13.06 
30 3981 

Apr. 1-23(2340) 3982 to 3987 Apr. 13 3985 Apr. 13.00 Apr. 13 12.97 
23(2340)-30 3977 22 3988 

29 3977 

May 3975 May 10 3975 May 13.00 May 11 13.08 
19 3975 

June 3975 June 13.00 June 29 13.01 

July 3975 July 2 3978 July 13.00 July 28 13.02 
29 3972 

Aug. 1-19 3975 Aug_ 6 3977 Aug_ 12.90 Aug. 1 12.84 
20-31 3975 to 3980 15 3976 

24 3975 

Sep. 3981 to 3994 Sep. 1 3978 Sep. 12.90 
8 3985 

14 3990 
22 3994 
29 3993 

ÜCL 1-26 3995 to 4007 Oct. 9 3997 Oct. 12.95 
18 4002 
19 4003 

27-31 4006 to 4002 26 4003 

Nov. 4000 to 3970 Nov. 3 3999 Nov. 13.00 
10 3990 
19 3981 
30 3970 

Dec. 3970 to 3949 Dec. 8 3968 Dec. 13.00 Dec. 15 13.01 
15 3964 
22 3956 
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BAKER LAKE 

TABLE 23 

Baker Lake 1971 

Y Baselines nT Y Scale Values nT/mm 

Adopted Observed Adopted Observed 
-

Jan. 1-9(0500) 72 to 70 Jan. 9 71 Jan. 13.42 to 1345 Jan. 9 13.48 
9(0500)-31 10 to -1 9 10 

17 (-12) 

Feb. - 1 to - 15 Feb. 4 -2 Feb. 13.45 r eb. 4 13.44 
13 -7 
21 -10 
28 -18 

Mar. -1610-l8 Mar. 9 -18 Mar. 13.45 Mar. 9 13.58 
Mar. 30 -18 

Apr. -18 to -11 Apr. 13 -15 Apr. 13.40 Apr. 13 l 3.37 
22 -14 
29 -11 

May 1-27 -10 to -2 May 11 -3 May 13.40 May 11 13.55 
19 -1 

28-31 -3 to -5 

June -5 to -27 June 13.40 June 29 13.39 

July -28 to -43 July 2 -31 July 13.40 July 28 13.39 
29 -47 

Aug. -43 to -55 Aug. 6 -41 Aug. 13.35 Aug. 1 13.37 
15 -44 
24 -51 

Sep. -57 to -80 Sep. 1 -52 Sep. 13.40 
8 -61 

19 -65 
22 -73 
29 -82 

Oct. 1-19 -81 to -99 Oct. 9 -88 Oct. 13.45 
20-31 -98 to -95 18 -97 

19 -101 
26 -95 

Nov. -94 to-27 Nov. 3 -94 Nov. 13 .50 
10 -85 
19 -54 
30 -27 

Dec. -26 to +23 Dec. 8 -1 3 Dcc. 13.55 Dec. 15 13.55 
15 -2 
22 +13 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 24 

Baker Lake 1971 

Z Baselines nT 2 Scale Values nT/mm 

Adopted Observed Adopted Observed 

Jan. 1-9(0500) 60379 Jan. 9 60378 Jan. 1-9(0500) 13.14 to 13 .1 3 Jan. 9 13.08 
9 60301 9(0500)-31 13.13 to 13.25 

18 60300 
9(0500)-31 60301 to 60299 

Feb. 1-14(2200) 60298 to 60276 Feb. 4 60297 Feb. 13.26 to 13.38 Feb. 4 13.28 
13 60298 
21 60278 

14(2200}-28 60276 28 60274 

Mar. 60276 Mar. 9 60276 Mar. 13.38 Mar. 9 13.46 
30 60277 

Apr. 1-17 60276 to 60271 Apr. 13 60270 Apr. 13.38 Apr. 14 13.41 
22 60273 
29 60274 

18-30 60272 to 60275 

May 60275 to 60283 May 11 60278 May 13.38 May 11 13.47 
19 60283 

June 60283 to 60251 June 13.35 June 29 13.31 

July 60251 to 60246 July 2 60256 July 13.35 July 28 13.33 
29 60246 

Aug. 60246 to 60240 Aug. 11 60246 Aug. 13. 30 Aug. 1 13.30 
15 60246 
24 60243 

Sep. 60238 to 60230 Sep. 1 60238 Sep. 13.35 
9 60237 

14 60236 
22 60232 
29 60231 

Oct. 1-17 60229 to 60216 Oct. 9 60223 Oct. 13.40 
17-31 60217 to 60221 18 60215 

19 60217 
26 60219 

Nov. 60222 to 60245 Nov. 3 60223 Nov. 13.45 
10 60232 
19 60242 
30 60245 

Dec. 60247 to 60275 Dec. 8 60258 Dec. 13.45 Dec. 15 13.4 7 
15 60266 
22 60267 
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HEAN VALUES OF ~AGHETIC ELEMENTS 

hGRT H CO MPONENT GF HCRIZCNTAL INTENSITY-ALL DAYS 

TABLE 25 BAKER LAKE X • 390 il PLUS TABUL~R VALUES H< GAMMAS 1971 

u. T. JAN FEB MAR APR HA Y JUN JUL AUG SEP OCT NCV CEC YEA R SUMMER EQUI h OX WH,TER 

0-1 't 2 0 't 2 3 426 422 449 478 lt68 464 455 4"3 441 lt48 445 465 437 "33 
1-2 421 413 Ct26 427 443 4é9 'té2 451 43<:i 433 442 443 439 45é 431 Ct 30 
2-3 414 't 12 421 436 '+'+ 3 4é2 "52 447 425 413 427 44 0 433 '+51 424 423 
3-lt 396 409 lt13 429 45 3 458 457 I+ 4 '+ 428 412 424 428 1+2 g I+ 5 3 421 414 

4-5 414 413 406 '+34 1+42 460 447 455 439 420 424 421 431 451 425 418 
5-6 '+iJÜ 426 421 436 451 468 456 460 447 it40 1+2 3 428 438 45 9 43 b 419 
6-7 4:i3 427 433 433 45é 472 455 462 445 440 435 42 2 1+4 0 4é1 43 6 422 
7-6 '+04 422 436 453 457 468 456 457 4é2 449 420 432 '+4 3 460 450 420 

8-9 420 420 .. 24 450 l+é 3 467 lt61 4é3 463 4S3 425 437 44 6 464 448 426 
9-10 413 '+27 42'+ 4 3 8 466 4 6 7 '+59 457 454 '+47 425 lt3 6 443 463 441 426 

10-11 '+ 12 421+ .. 25 432 4ti 5 467 .. 53 lt5 0 448 '+ I+ 1 431+ '434 lt4 0 lt59 437 426 
11-12 401 414 "19 '+33 1+52 445 41+4 1+49 437 4 24 428 1t 2 3 431 .. '+ 8 428 '417 

12-13 403 401t 404 420 44 0 438 lt16 437 425 412 415 419 419 433 415 410 
13-14 394 394 393 386 40 8 4 0 6 397 404 408 '+ 15 392 410 401 404 401 398 
1 .. -15 379 361 359 357 379 372 364 371 388 4 DO 396 'tO 7 37 8 372 376 386 
15-16 3 t: 0 359 333 349 365 356 351 370 369 394 3% 38 3 365 361 361 375 

lé-17 366 364 355 370 401 364 371 382 392 3S2 401 379 37 8 380 37 7 378 
17-18 375 367 372 375 415 't 12 1+01 l+0 5 420 417 '+ 2 0 39 e 398 408 396 390 
18-19 400 l+0J 409 398 '+43 435 '+2 2 lt 3 ts 1+41 41+8 4138 "19 424 435 424 414 
19-20 '+19 '+ 16 1+17 428 1+71 '+56 459 46C 465 4 t 5 4 5 2 1+34 44 5 '+62 44 4 1+30 

20-21 427 430 '+30 453 47 2 465 478 486 478 469 451+ 446 45 7 '+ 75 '+5 6 .. 39 
21-22 427 4'+0 441 440 473 478 487 489 1+83 475 459 41+5 461 482 460 443 
2 2-23 425 433 .. 39 436 457 1+86 478 499 465 470 455 447 458 480 453 440 
2 3-2'+ 423 't 33 439 424 1+57 479 479 1+81 1+5 9 454 1+1+9 4151 452 1+74 444 1t 39 CD 

)> 
7\ 
m 
li 

HEANS 405 't 10 411 419 4" 3 1+47 441 .... 5 't3 9 434 426 lt26 429 444 426 417 
r 
)> 

w 7\ w m 



w MEAN ~ALUES OF ~AGNETIC ELEMENTS Gl 
~ m 

0 
s: 
)> 
Gl 

EAST COHPONENT OF HORIZCNTAL I~TE~SITY-ALL OAYS z 
m ., 
() 

Cf) 

TABLE 26 BAKER LAKE y = 0 PLUS TABUL AR VALUES IN GAMMAS 1971 m 
~ 
m 
Cf) 

z 
u. T. JAN FEB MAR APK MA Y JUN JUL AUG SEP OCT NCV CEC YEAR SUHMER EQUINOX WINTER C 

s: 
{l] 

0-1 212 20Q 195 17d 176 206 188 195 206 213 221 225 201 191 198 215 
m 
]J 

1-2 213 195 198 170 16 0 192 184 185 18 5 2 GS 218 22 5 194 180 1~ 0 213 ~ 

2-3 208 20ù 188 174 15 0 182 168 175 174 193 215 22 3 188 16': 18 2 212 
3-4 21,2 193 189 164 15 0 177 172 15 S 170 193 212 21: 183 165 179 206 

't-5 203 188 178 150 155 173 162 Ù4 175 189 205 20 3 17 9 164 175 200 
5-t> 185 194 183 162 17 2 176 175 17lJ 182 198 197 19 5 18 2 173 181 193 
6-7 180 19't 192 172 18 5 183 178 187 184 205 209 19 t 189 183 18 8 195 
7-8 182 193 198 202 200 190 193 200 212 223 205 21" 201 196 209 199 

8-9 211 210 210 215 214 200 20 2 219 232 2 42 217 ,23 216 209 225 215 
9-10 2 31 225 224 222 226 208 212 225 240 250 235 23 é 22 8 218 234 232 

10-11 233 231) 230 22b 23 7 229 221 229 248 258 243 241 236 229 241 237 
11-12 243 235 237 235 246 2 35 229 239 255 254 247 .:53 242 237 2'+ 5 245 

12-13 250 2 37 241 2't9 256 258 249 253 258 2t0 253 24 g 251 254 2';; 2 247 
13-1'+ 251 2 38 247 26U 27 0 2 76 262 274 267 270 258 249 260 271 261 249 
14-15 2t>2 246 253 272 276 292 278 27f; 267 2 t9 260 2!:> 0 267 281 265 255 
15-16 259 255 259 27& 284 291 277 265 264 2t6 257 ,51 267 279 26 7 256 

16-17 2 !) :> 243 249 263 267 280 254 21+ 5 2't 8 259 245 ,4 3 254 262 255 247 
17-18 24J 236 247 263 254 259 246 232 237 245 238 24 't 245 248 21+ 8 240 
18-19 240 228 240 256 264 258 259 232 248 246 233 ,it 1 2 4 5 253 248 236 
19-20 233 229 239 2~7 28 7 265 253 235 24 7 244 229 23 7 246 260 2'+ 7 2 32 

2 0-21 2 30 2 2't 231 251 27 8 258 247 2 5 :i 253 242 224 22 t 243 260 2<+4 226 
21-22 222 220 222 231 25 0 2 4 't 231 2 '+ 7 242 2~9 224 ,21 233 243 234 222 
2 2-2 3 220 216 209 212 218 230 217 239 226 232 223 22 5 222 226 220 221 
2 3-24 218 208 200 B9 203 212 207 215 217 2 22 220 22 5 212 209 210 218 

MEANS 221t 218 219 220 224 228 219 221 227 2 34 229 23 0 224 223 22 5 225 



MEAN VALUES CF l'AGN E TIC El EMENTS 

VE~TICAl l~TE~SITY-ALL GAYS 

TABLE 27 BAKER LAKE z = 60000 PLUS TAEULAR VALUES H GAMMAS 197 1 

u.T. JAN ff.B MAR APR HA Y JLJN JUL A UG SEF OCT ~CV CEC YEAR SUMHER EQUI NOX WINTER 

0-1 55!:> 561 56L 543 517 522 !:17 52S 563 ses 601 ~9s 55'+ 5 21 56 3 579 
1-2 559 568 5b9 5&0 539 534 530 54 6 589 602 609 to 3 Sb 8 538 58 a 585 
Z-3 568 569 5d6 58ù 5b8 561 549 566 606 b 34 617 t12 585 5b1 60 2 592 
3-it 5b9 585 5g5 603 612 584 571 601 626 6 39 E: 2 3 El 8 bO 2 592 616 599 

it-5 5d4 593 614 b2b 630 607 004 623 644 657 642 t3 3 b21 616 b3 5 613 
5-6 59d b07 615 él+8 636 634 609 tl'+Û 671 6 70 648 éit û 63 5 6 30 651 623 
6-7 617 615 625 669 t,7 1 61+8 626 658 681 685 673 E51 652 651 665 639 
7-8 642 b '+4 669 656 67 3 675 636 t60 681: 685 688 t6 6 bb6 b61 675 661 

8-9 646 t59 688 bb8 667 675 632 651 699 685 687 E8!:i 670 656 6ô5 669 
g-10 666 652 681 680 662 678 631 657 706 681 6<:i5 697 67'+ 657 68 7 678 

10-11 b66 646 éb3 684 671 697 646 674 70 2 6 79 686 7û 0 676 6 7 2 68 2 675 
11-12 b70 646 65i. t>90 67 3 715 675 692 697 b 88. 683 692 681 6ô9 b8 2 673 

12-13 659 b55 674 712 68 7 715 696 707 696 705 686 E8'+ b90 701 697 671 
13-14 660 658 677 734 689 714 698 707 &S5 6S7 685 E74 b91 702 701 669 
14-15 655 t 75 6',2 719 68 2 717 676 6% 685 680 H2 E63 6 8 '+ 691 694 666 
15-16 b'+3 658 666 685 657 681 641 66Z 664 671 61t1 E56 660 660 67 2 650 

16-17 62'+ 616 62d 6'+9 6 3 lt 625 604 6 '+ 3 642 657 6,g f4'+ 633 627 64 4 628 
17-18 598 6U7 bOb 620 60 4 594 587 622 620 6 39 625 E2g 613 602 621 615 
18-19 588 593 597 605 585 599 57 4 609 607 6,2 614 E12 600 592 60 8 602 
19-20 571 H9 577 570 557 568 559 59g 5g5 607 608 EO 1 58 3 571 567 590 

2 0-21 556 563 549 550 513 540 535 572 572 590 596 59g 561 540 565 579 
21-22 547 554 541 522 48 5 511 516 54t 5 551 5 84 5S3 5g 7 51t6 514 55 0 573 
2 2-23 553 554 54+3 517 486 5(11 510 517 555 569 591t 59 7 541 504 546 575 
2 3-24 551 555 549 532 506 517 523 514 561 5 77 597 595 548 515 555 575 CD 

}> 
;,; 
m 
l) 

MEANS 6ü6 609 617 &26 60 8 617 598 6 20 638 645 641 E3S 622 611 632 624 
r 

w }> 

V, ;,; 
m 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 28 

Annual Means Values (Baker Lake) 

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

nT 
0 0 

nT nT nT nT 

1951.6 3730 74 60229 8 86 27.3 3731 60344 
1952.5 3744 79 60216 13 86 26.5 3745 60332 
1953.5 3767 87 60224 19 86 25.2 3768 60342 
1954.5 3799 80 60230 12 86 23.4 3800 60350 
1955.5 3834 80 60291 12 86 21.6 3835 60413 
1956.5 3896 76 60314 7 86 18.2 3897 60440 
1957.5 3933 84 60333 1 13 86 16.2 3934 60461 
1958.5 3968 91 60338 19 86 14.2 3969 60468 
1959.5 4009 109 60371 33 86 12.0 4010 60504 
1960.5 4030 120 60394 42 86 10.8 4032 60528 
1961.5 4056 125 60407 46 86 9.4 4058 60543 
1962.5 4089 134 60412 53 86 7.5 4091 60550 
1963.5 4115 145 60400 2 1 86 6.0 4118 60540 
1964.5 4138 151 60390 2 5 86 4.7 4141 60532 
1965.5 4174 144 60386 1 59 86 2.6 4176 60530 
1966.5 4199 158 60396 2 9 86 1. 2 4202 60542 
1967.5 4223 178 60433 2 25 86 0.0 4227 60581 
1968.5 4252 191 60492 2 34 85 58.5 4256 60642 
1969.5 4277 201 60532 2 41 85 57.2 4282 60683 
1970.5 4302 214 60587 2 51 85 55.9 4307 60740 
1971.5 4329 224 60622 2 58 85 54.6 4335 60777 

*D, I, H, F are derived from the annual means of X, Y, Z. Ail values 
corrected to the pier in the new magnetic observatory building. 
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FORT CHURCHILL 

Officer-in-charge: Operated by National Research Council 
under Contract. 

Photographie recording of magnetic field variations was 
begun at Fort Churchill in 1957 by the Defence Research 
Northern Laboratory (DRNL) of the Defence Research Board, 
primarily to provide information for the Fort Churchill 
Rocket Program. In July 1965 the operation of the Churchill 
Research Range, including the magnetic observatory, was 
taken over by the National Research Council of Canada, with 
fonds for the magnetic observatory provided by the Earth 
Physics Branch, Department of Energy, Mines and Resources. 

Until 1965 there were no facilities for regular absolute 
observations; baselines and scale values of the magnetograms 
were determined by personnel of the Division of Geo
magnetism on an average of once or twice a year. Owing to 
inadequate absolute contrai, no data were published for the 
years 1957 to 1963. 

The mailing address for Fort Churchill observatory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Ontario KlA 0Y3 

Observatory site 

The observatory is in a region characterized by sedi
mentary and volcanic rocks of Precambrian age. 

A total force survey carried out in 1963 had shown that 
the area was reasonably flat magnetically with no total force 
anomalies greater than 30 nT within 45 m of the proposed 
site. 

Parameters for Ruska data reduction 

Temperature and parallax corrections 

From tests carried out February 12, 13, 1971 and April 
11, 1972, the Ruska temperature coefficients were calculated 
to be -2 nT/°C in X; Jess than 1 nT/°C in Y; +2nT/ 'tin Z. 

Temperature corrections were applied to the X and Z 
mean hourly values on January 7, 19- 20, 28-3 1; February l; 
March 18- 19; May 8-9; 23-25, and December 21-22, 30. 

FORT CHURCHILL 

Insufficient thermostatting of heaters resulted in significant 
temperature changes in the period January to May. The 
temperature fluctuations in December were caused by the 
breakdown of an electric heater. 

Parallax corrections to be added to the times read on the 
magnetograms were determined March 11 , 1971 as 0.6 min in 
X; 0.0 min in Y; and -0.4 min in Z. 

Baselines and scale values 

An unexplained shift of about l lO nT was observed in the 
X trace March 19 from 0000 to 1700 U.T. From April 17 to 
21 the Z baseline increased by about 30 nî a day. A similar 
increase occurred on May 11. The reason for these rapid and 
apparently linear changes in the Z baseline is not known. The 
mean hourly values were calculated using a mean baseline for 
the day, thus introducing an uncertainty which reached a 
maximum of 15 nT in the first and last Z values for these days. 
Further abrupt baseline changes were observed in X on April 
28(1615); May 4(1735), 8(1745), and 12(1821); and in Z on 
May 12(1821). 

The adopted and observed baselines and scale values for 
1971 are given in Tables 29- 31. 

Local quiet days (Fort Churchill) 

The five local quiet days for each month, selected on the 
basis of the R index, are listed below. Local quiet days which 
do not appear also in the list of 10 international quiet days 
are underlined. 

January 7 8 9 12 26 
February 3 4 5 li 13 
March 2 22 23 28 29 
April 20 24 25 26 29 
May 12 16 27 28 12.. 
June 7 10 15 19 24 
Ju[y. 7 10 20 24 25 
August 6 20 27 28 29 
September 2 21 22 23 24 
October 18 19 23 26 27 
November ..!Q. 14 15 16 17 
December 7 8 10 20 28 

Summary of mean values 
A summary by mon th, season and year of the mean hourly 

values for ail days in 1971, and a list of the annual mean 
values, are given in Tables 32- 35. 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 29 

Fort Churchill 1971 

X Baselines nT X Scale Values nT/mm 

Adopted Observed Adopted Observed 

Jan. 1-31 7136 Jan. 13 7137 Jan. 1-31 7.80 Jan. 13 7.73 
26 7135 

Feb. 1-28 7136 Feb. 1-28 7.80 Feb. 5 7.85 

Mar. 1-18 7137 
19(0000}-19(1700) 7033 Mar. 5 7138 Mar. 1-31 7.85 
19(1700}-3 l 7149 29 7148 Mar. 29 7.84 

Apr. 1-28(1615) 7150 to 7163 Apr. 17 7150 Apr. 1-30 7.90 1 

28(1615}-30 7279 24 7161 1 Apr. 24 7.91 

May 1-4(1735) 7279 May 1-31 7.95 May 20 7.98 
4( 1735 }-8( 1745) 7231 May 13 7 149 1 

8(1745}-12(1821) 7255 20 7142 
12-31 7147 to 7138 22 71 43 

27 7140 

June 7138 June 7 7136 June 1-30 7.95 June 21 7.99 
15 7 139 
27 7137 

July 1-31 7139 July 1 7138 July 1-31 7.95 July 15 7.95 
5 7141 
8 7139 
9 7139 

Aug. 1-31 7139 Aug. I3 7143 Aug. 1-31 7.95 Aug. 19 7.92 
16 7138 
18 7140 
19 7137 

Sep. 1-30 7138to7136 Sep. 17 7139 Sep. 1-30 7.95 Sep. 21 7.91 
28 7136 28 7.92 
28 7138 
29 7136 

Oct l-31 7136 to 7127 Oct. 6 7134 Oct. 1-3 l 7.95 Oct. 15 7.99 
18 7133 
27 7 129 

Nov. 1-30 7126 to 7116 Nov. 9 7121 Nov. 1-30 7.90 Nov. 1 7.90 
12 (7134) 
15 7122 
16 7119 

Dcc. 1-31 7115 to 7106 Dec. 6 7114 Dec. 1-31 7.85 Dec. 7 7.82 
7 7114 

28 7107 
31 7117 
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FORT CHURCHILL 

TABLE 30 

Fort Churchill 1971 

Y Baselines nT Y Scale Values nT/mm 

Adopted Observed Adopted Observed 

Jan . 1-31 334 to 341 Jan. 13 337 Jan. 1-31 7.85 Jan. 13 7.86 
26 335 

Feb. 1-28 34lto347 Feb. 1-28 7.85 

Mar. 1-11 347 to 349 Mar. 5 353 Mar. 1-31 7.85 Mar. 29 7.77 
12-31 349 to 337 29 336 

Apr. 1-30 336to319 Apr. 17 335 Apr. 1-30 7.90 Apr. 24 7.94 
24 316 

May 1-15 320 to 326 May 11 322 May 1-31 7.90 May 20 7.94 
16-31 326 13 32 1 

20 332 
22 33 1 
27 323 

June 1-30 327 June 7 327 June 1-30 7.90 June 21 7.89 
15 332 
27 327 

July 1-31 328 July 1 332 July 1-31 7.90 July 15 7.82 
5 328 
8 325 
9 327 

Aug. 1-31 329 to 333 Aug. 13 333 Aug. 1-31 7.90 Aug. 20 7.94 
16 329 
18 325 
19 331 

Sep. 1-30 333 to 337 Sep. 17 342 Sep. 1-30 7.90 Sep. 21 7.89 
28 342 
29 332 

Oct. 1-31 338 to 340 Oct. 6 341 Oct. 1-31 7.90 Oct. 15 7.90 
18 338 
27 342 

Nov. 1-30 340 to 343 Nov. 9 355 Nov. 1-30 7.95 Nov. 1 7.98 
12 335 
15 338 
16 341 

Dec. 1-31 343 to 346 Dec. 6 344 Dec. 1-31 7 .95 Dcc. 7 7.91 
7 344 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 31 

Fort Churchill 1971 

Z Baselines nT Z Scale Values nT/mm 

Adopted Observed Adopted Observed 

Jan. 1-31 60572 Jan. 13 60572 Jan. 1-31 8.50 Jan. 13 8.43 
26 60573 

Feb. 1-28 60572 Feb. 1-28 8.45 Feb. 3 8.43 

Mar. 1-31 60573 to 6057 5 Mar. 5 60578 Mar. 1-31 8.50 
29 60570 Mar. 29 8.54 

Apr. 1-16 60575 to 60580 Apr. 17 60583 Apr. 1-30 8.50 Apr. 17 8.53 
17-21 60580 to 60730 24 60701 
22-26 60730 to 60680 
27-30 60680 

May 1-10 60680 May 11 60652 May 1-31 8.50 May 20 8.50 
11-12(1820) 60680 to 60653 13 60674 
12(1821}-23 60675 to 60663 20 60668 
24-31 60662 to 60692 22 60664 

27 60691 

June 1-15 60692 June 7 60691 June 1-30 8.50 June 21 8.49 
16-27 60693 to 60704 15 60692 
28-30 60704 27 60703 

July 1-3 l 60705 to 60709 July 1 60707 July 1-31 8.50 July 15 8.52 
5 60706 
8 60704 
9 60701 

28 (60718) 

Aug. 1-17 60710 Aug. 13 (60722)1 Aug. 1-30 8.45 Aug. 19 8.36 
18-30 60711 to 60703 18 60705 

19 60710 

Sep. l-30 60703 to 60687 Sep. 17 60701 Sep. 1-30 8.50 Sep. 21 8.48 
28 60682 
28 60684 
29 60685 

Oct. 1-31 60686 to 60670 Oct 6 60684 Oct. 1-31 8.50 Oct. 15 8.48 
18 60671 
27 60681 

Nov. 1-30 60670 to 60659 Nov. 9 60664 Nov. 1-30 8.50 Nov. 1 8.50 
12 60654 
15 60665 
16 60672 

Dec. 1-31 60658 to 60635 Dec. 6 60657 Dec. 1-31 8.45 Dec. 6 8.44 
7 60654 

28 60637 
31 60637 
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MEAt-. VALUES OF ~AGNETIG EL EME NT S 

"OIHH GOMPONH,T OF HCRIZCr-.TAL INTENSITY-ALL OAYS 

TABLE 32 FORT CHURCHILL X = 650(1 PlUS T ABUL AR VALUES H, GAMMAS 1971 

u.T. JAN FES MAR APR HA Y JUN JUL AUG SEP OCT NOV CE C YEAR SUMMER EQUINOX W INTER 

0-1 !;;95 593 6ub b22 664 673 671 t::68 63g 6 31 t::29 E3 7 636 669 625 614 
1-2 595 59;) 603 612 633 656 652 é lt 2 622 603 t::16 é33 621 b46 610 609 
2-3 564 ~83 580 593 612 1:13 G 639 61':i 5 9lt 5é1 610 é2 tl 60 3 625 58 2 601 
3-1+ 5 84 569 567 580 57 0 603 610 58 2 571t 581 605 t:20 587 591 576 595 

4-5 5':>7 508 553 5-.6 56 2 582 579 576 571 5 74 5':i 0 59Cj 571 575 561 579 
5-b 543 562 557 528 570 562 585 563 5lt 8 567 579 sg 5 563 570 550 570 
6-7 52'+ 550 539 1+97 527 560 560 51+ 7 551 549 563 58 t: 546 549 531+ 55& 
7-8 511 5 2lt 506 5 3 'i 544 533 565 555 54é 5 55 5 lt 6 S7C 541 549 537 538 

8-9 512 5ù8 48'+ 529 51+3 531 575 57 2 527 548 5 35 54 3 534 555 522 525 
9-10 480 515 lt83 509 56 0 5 35 571 56(; 512 545 529 53 8 528 :) 5 7 512 516 

10-11 475 510 512 501 5'+ 8 504 552 537 512 546 552 524 523 535 518 517 
11-12 467 51ù Sb 1+94+ 537 482 514 513 521 524 549 534 513 512 514 515 

12-13 469 l+ 98 498 1+69 524 500 501 50 :3 535 516 546 S 5 lf 511 507 50 5 522 
13-14 497 505 505 456 52 4 1+96 517 519 533 540 554 581 519 514 50 9 534 
14-15 1+97 5uô 520 489 531 512 546 5lt 2 545 5 70 5E8 ED 0 536 533 531 543 
1 s-16 526 5 ~J 542 529 544 543 566 5 5 lt 546 5 74 5 Bit 598 552 552 51+ 8 557 

16-17 543 5 '+7 547 550 5&3 579 570 571 567 577 594+ s g Q 567 571 5&0 569 
17-18 556 5:i .. 558 565 58 7 588 583 585 588 589 601 59 8 579 58b 575 577 
18-19 558 Sb3 571+ 594 611 610 607 603 60 8 605 607 E O 4 595 608 595 583 
19-20 571 577 594 612 645 637 621 618 626 620 616 613 613 630 613 594 

2 0-21 5d3 ~8d 613 623 676 6 53 644 6 4 7 650 6 31+ 628 E16 630 655 630 604 
21-22 590 597 617 641 690 b74 666 66~ 657 637 EH E2 7 641 673 638 611 "Tl 

0 
2 2-23 51>6 5% 617 61+6 688 685 672 681 650 648 631 E3 5 645 682 61+ 0 612 :D 

--i 

2 3- 21+ 593 598 617 629 668 677 665 685 6lt5 642 631 E41 641 674 633 616 n 
I 
C 
:D 
n 

.i,. 
H EANS 5lt 2 551 5!)4 55b 58 8 5 81+ 593 588 576 581 587 ~94 575 568 567 569 :!: 

r 
r 



~ MEAN VALUES GF MAGNETIC ELEMENTS Gl N m 
0 
s: 
)> 
Gl 

EAST COHPONENT Gf HCRIZCNTAL INTENSITY-ALL DA YS z 
m 
-i 
n 
rJ) 

TABLE 33 FORT CHURCHILL y :: 0 PLUS TAEUUlR VALUES H GAHHAS 197 1 m 
~ 
m 
rJ) 

u. T. JAN f t:d MAR APR HA Y JUN JUL AUG 
z 

SEP OCT NOV CEC 'YEAR SUMMER EQUINOX WINTER C 
s: 
w 

0-1 !, C '+ 509 508 .. 90 '+8 6 502 50 4 507 511 516 519 513 506 
m 

500 SO b 511 Jl 

1-2 509 503 510 i+d1 47 4 '+% 5C 4 501 499 518 51? 517 50 2 494 50 2 511 ~ 

2-3 501 512 SiJ3 4d2 '+6 2 487 492 't95 49S '+ S7 511 51S 497 '+ 8 .. 4g5 511 
3-i+ 49ô 505 502 't 7 8 454 4 81 't8 2 481 '+ 8 8 't 97 512 516 491 lt 7 5 491 507 

4-:> 491 495 497 't60 454 't62 475 475 479 't 83 5C3 50 5 't8 2 '+67 4d 0 499 
5-o '+dl 49-. -.92 1+61 -.5 7 460 483 46':J 4 7 0 475 49 J 493 477 '+ 6 7 475 490 
f:-7 4 70 '+ 9J 491 4:i2 468 '+ 7 2 '+77 485 '+71 487 498 493 480 476 '+7 5 489 
7-8 475 496 488 490 484 478 491 498 499 503 489 4g a '+91 '+ 8 8 '+YS 490 

8-9 495 !;w5 su .. Sil1 500 '+ 8 b 501 512 517 517 51; 7 50 7 50 4 500 510 504 
9-10 504 515 523 513 su g 5 0 '+ 511 519 531 5 26 528 518 517 511 523 516 

10-11 514 5 24 527 528 522 517 522 530 541 5 40 529 531 527 523 534 525 
11-12 525 529 533 533 539 51+4 542 552 554 543 537 533 539 5 L+ 4 5'+ 1 531 

12-13 529 :d5 542 5:i 0 552 559 561 567 560 5 47 539 53 0 54 8 560 55 0 533 
13-14 530 531 51+5 559 5b2 565 567 571 560 5 43 535 52 4 51+ g 56b 55 2 5 30 
1'4-15 5 32 531 51+3 555 551+ 563 559 559 54g 5 37 528 :2 3 51+ 4 5 59 51+& 529 
15-1& 5 21 530 535 538 53 9 552 547 541 531 5 29 529 52 3 535 545 S3 3 526 

16-17 511 518 525 527 523 527 529 518 513 5 21 518 sis 520 524 522 516 
17-18 502 510 516 521 50 7 516 516 503 503 503 511 513 510 511 511 509 
18-19 501 503 510 514 510 507 511 493 501 '+ 99 505 5H 505 ~05 50 6 505 
19-20 495 S01t 511 513 514 507 497 493 500 500 503 504 50 3 503 506 502 

20-21 '+ g 8 5ù5 508 507 518 507 50 0 50 4 508 503 505 50 iJ 505 507 50 7 502 
21-22 I+ g 8 50't 503 505 512 506 499 507 512 509 509 501 505 506 50 7 503 
2 2-2 3 499 507 504 501 50 4 506 504 515 514 511 511 50 8 507 507 50 8 506 
2 3-24 501 507 SC, 1 503 497 '+98 50 6 512 514 513 513 51J 506 503 50 8 508 

HEANS 5ù3 !-11 513 ?û7 50 '+ 508 512 513 513 513 514 513 510 509 512 510 



HEAN VALUES OF rAGNETIC ELEMENTS 

VEflICAL INTENSITY-ALL 0 A YS 

TABLE 34 FORT Ct-iURCHlLl z = 6050 0 PL US TA 8 Ul AR VALL.ES H, GAMMAS 197 1 

Li• T • JAN FE13 MAR APR MA Y JUN JUL AUG SEP OCT l';CV CEC YEAR SUMMER EQUI NOX W INTER 

0-1 3C8 319 31b 298 27 8 310 290 292 311 311 328 338 30 8 2 9 3 30 9 323 
1-2 306 315 322 305 266 304 295 281 310 310 336 337 30 9 292 312 32'+ 
2-3 3C2 308 315 324 294 305 288 295 2'H 301 324 332 30 7 296 30 9 317 
3-4 305 310 290 325 321 317 30 7 294 291 308 316 318 30 9 310 30 4 312 

l+-5 31'+ 3!i6 298 3S2 348 3Ji+ 333 319 3 3 '+ 319 321 32 3 32 5 3 3it 326 316 
5-6 314 327 32b 3 5i+ 36 2 3 70 3'+ 0 3'+1 358 366 349 33 7 34 7 358 351 332 
é-7 335 339 355 39~ '+21 399 358 379 384 395 374 35 3 374 389 382 350 
7-8 364 356 399 '+ 12 42 '+ '+ 19 36 7 382 413 398 392 37 8 39 2 398 40 6 373 

8-9 393 380 '+22 '+22 430 415 37 2 391 434 '+ 20 39 0 40é 406 4Ci2 425 392 
9-10 '+07 365 425 432 428 i+ 2 2 37 0 389 436 '+ 06 391 417 4 0 g '+ 0 2 425 400 

10-11 385 375 409 428 430 432 374 398 421 3 95 383 '40 5 40 3 409 413 387 
11-12 375 36ù 392 i+32 42 0 429 380 396 39S 3 75 373 37 S 393 406 40 0 372 

12-13 3!;8 344 3b5 '+ 15 395 400 356 37 3 367 355 35 8 36 0 371 381 376 355 
13-1'+ 333 33J 339 371 371 391 329 336 3'+ 1 3'41 343 34 2 348 357 3'+ 8 338 
11+- 15 325 327 319 337 345 3 '4 3 317 312 326 3 28 3 '4 2 33 6 330 329 328 333 
15-lb 314 329 31'+ 32b 3't '+ 321 317 308 32 8 3 31 3'45 329 32 6 323 32 5 329 

1 é-17 321 3 30 32'+ 339 3'+ 5 327 321 314 326 339 34'4 33'+ 330 327 33 2 332 
1 7-18 330 33d 338 3'+0 31+4 335 321 324 337 349 349 341t 337 3 31 3'+ 1 340 
18-19 332 345 31+5 337 354 339 323 335 343 358 35 '4 35 0 3'+ 3 3 38 34& 345 
1s-20 340 3'+3 346 336 35 2 340 332 31+ 1 350 3E1 35'3 351 34& 341 348 348 

2 c-21 335 31+0 3'+ 1 343 3'+2 331 337 3'+0 349 357 355 35 7 344 338 3'+ 8 347 
21-22 330 J 37 338 330 33'+ 321 327 339 340 352 3 '4 5 351 337 330 3'+ 0 341 .,, 

0 
2 2-23 319 325 335 318 309 320 311 335 329 342 344 346 328 319 331 334 Jl 

-i 
2 3-2 4 319 320 329 300 29 7 316 298 313 312 334 338 34 7 319 306 319 331 n 

I 
C 
Jl 
n 

.j:>. 
t1 EANS 336 3 37 346 357 35 8 356 332 338 352 352 352 353 3'+ 7 34é 352 31+5 :!: 

r 
w r 



TABLE 35 

Annual Mean Values (Fort Churchill) 

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

nT nT nT 
0 0 

nT nT 

195 7.7 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 33.1 6841 61031 
1965.5 6866 437 60683 3 39 83 41.1 6880 61072 
1966.5 6881 452 60701 3 46 83 31.1 6896 61092 
1967.5 6917 462 60736 3 49 83 29.3 6932 61130 
1968.5 6941 469 60756 3 52 83 28.1 6957 61153 
1969.5 6982 479 60781 3 55 83 25 .9 6998 61182 
1970.5 7030 497 60816 4 03 83 23.4 7048 61223 
1971.5 7075 510 60847 4 07 83 21.1 7093 61259 

•o, I, H, Fare derived from annual means of X, Y, z. 
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GREAT WHALE RIVER 

Officers-in-charge: P. Fournier 1970.5 - 1971.2 
R. Groulx 1971.2 - 1971.5 
L.Newitt 1971.5- 1972.5 

The Division of Geomagnetism of the Earth Physics 
Branch established the Great Whale River magnetic observa
tory in January 1965 at Poste-de-la-Baleine, Quebec. The 
observatory was designed to assist in conjugate point studies: 
its location is geomagnetically conjugate to the observatory at 
Byrd in Antarctica, * operated by the United States, and its 
instrumentation is similar, including both standard and rapid
run photographie variometers. For two years prior to the 
installation of photographie recorders a three-component 
electrical recording magnetometer had been in operation in 
Great Whale River. 

From September 1965, when a seismic observatory was 
established, until September 1972, a combined magnetic
seismic observatory was operated jointly by the Divisions of 
Seismology and Geomagnetism. Following September 1972 
the magnetic operation has been carried out by contract with 
the National Research Council of Canada. 

The mailing address for the observatory is: 

Division of Geomagnetism 
Earth Physics Branch .. 
Department of Energy, Mines and Resources 
Ottawa , Canada KIA OY3 

Observatory site 

Poste-de-la-Baleine is located on a broad sandy spit at the 
mou th of Great Whale River on the east shore of Hudson Bay. 
The area consists of Archean granites largely ove rlain with a 
thick layer of sand. The sand was tested for magnetic 
properties and found to contain significant quantities of 
magnetite. 

The observatory was built on a rock ridge 25 m above sea 
level about 2 km north of the east-west runway. Because of its 
magnetic properties, the local sand was not used in the 
construction. 

Magnetic equipment 

In addition to the standard observatory instrumentation, a 
rapid-run Ruska magnetograph, recording D, H, Z at a time 
scale of 240 mm/hr, has been in operation at Great Whale 
River for the period 1 January to 31 March, 1965 , and 24 
August , l 965 to 10 June , 1972. 

Scale values adopted for the rapid-run magnetograms for 
1971 were as follows : 

*By rd observatory was closed October 1971. 

GREAT WHALE RIVER 

$cale values for rapid-run magnetograms (Great Whale River) 

D
1

/mm H nT/mm 

January 1.72 4.88 
February 1.80 4.90 
March 1.80 4.90 
April 1.70 4.86 
May 1. 71 4.80 
June 1.69 4.81 
July 1.69 4.87 
August 1.72 4.83 
September 1.72 4.80 
October 1.74 4.90 
November 1.70 4.80 
December 1.70 4.80 

Parameters for Ruska data reduction 

Temperature and parallax corrections 

Z nT/mm 

6.11 
6.10 
6.10 
5.93 
5.87 
5.85 
5.96 
5.5 8 
5. 70 
5.90 
5.90 
6.00 

Ruska temperature coefficients determined January 17 , 
1971 and March 26, 28, 1972, were zero for D and H, and -4 
nT/°C for Z. 

Parallax corrections to be subtracted from tirnes read on 
the magnetograms were detennined January 17 and January 
28, 1971 and March 25, 1972, as 1.0 min in D and H, and 0.8 
min in Z. The change in the parallax correction from 1.5 min 
in ail elements reported for 1970, was assumed to occur on 
July 1, 1971, following baseline adjustments. 

Baselines and scale values 

The Z baseline was adjusted April 18(1500), and July 
1(1 650). 

The D baseline was adjusted July 1(1650), 7(1500), and 
September 23(1515) and 24(1900). 

The H baseline was adjusted July 1 (1650). 
A large linear drift was observed in the Z scale value from 

January to April 18 (13.8 nT/mm to 14.8 nT/mm). The Ruska 
Z system was reset April 18(1500). 

The adopted and observed baselines and scale values for 
I 971 for the standard Ruska magnetograms are given in Tables 
36- 38. 

Local quiet days (Great Whale River) 

The five local quiet days for each month, selected on the 
basis of the R index, are Iisted below. Local quiet days which 
do not appear also in the list of 10 international quiet days are 
underlined. 

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

Great Whale River 1971 

Summary of mean values 

A summary by mon th , season and year of the mean hourly 
values for · ail days in l 97 1, and a list of the annual mean 
values, are given in Tables 39- -42. 

TABLE 36 

H Baselines nT H Scale Values nT/mm 

Adopted Observed Adopted 

Jan. 1-31 9292 ta 9286 Jan. 8 9290 Jan. 1-31 13.5 
18 9291 
25 9293 
31 9299 

Feb. 1-28 9285 ta 9287 Feb. 8 9282 Feb. 1-28 13.5 
17 9287 
28 9288 

Mar. 1-31 9288 ta 9290 Mar. 17 9285 Mar. 1-31 13.5 
22 9296 

Apr. 1-18 9291 Apr. 5 (9306) Apr. 1-30 13.6 
19-30 9290 ta 9288 16 9288 

24 9292 
29 9292 

May 1-31 9288 ta 9282 May 13 9283 May 1-31 13.7 
16 9280 
20 9285 
22 9284 
26 9282 

June 1-30 9282 ta 9277 June 4 9279 June 1-30 13.7 
10 9282 
19 9278 
26 9280 

July 1(0000-1650) No trace July 9 9901 July 1-31 13.7 
17 9902 

1 (1650)-31 9900 23 9900 

Aug. 1-31 9899 Aug. 3 9896 Aug. 1-31 
12 9901 
19 9900 
27 9897 

Sep. 1-17 9898 Sep. 4 9903 Sep. 1-30 13.65 
18-30 9899 ta 9900 11 9890 

21 9891 

Oct. 1-31 9900 ta 9907 Oct. 7 9902 Oct. 1-31 13.65 
15 9902 
21 9902 
31 9906 

Nov. 1-15 9908 ta 9915 Nov. '6 9909 Nov. 1-10 13.60 
12 9916 

16-30 9914 ta 9909 20 9911 
29 9908 

Dec. 1-5 9908 Dec. 7 9909 Dec. 1-31 13.65 
14 9913 

6-31 9908 ta 9919 24 9920 
31 9918 
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Observed 

Jan. 7 13.52 

Feb. 8 13.28 
17 13 .64 

Mar. 17 13.52 

Apr. 1 13.56 

May 5 13.77 
23 13.62 

July 5 13.73 
9 13.68 

Aug. 5 13.71 

Sep. 13.57 

Oct. 7 13.70 
21 13.54 

Nov. 6 13.58 
19 (13.50 

Dec. 6 13.62 
24 13.71 



GREAT WHALE RIVER 

TABLE 37 

Great Whale River 1971 

D Baselines D Scale Values '/mm 

Adopted 0 1 Observed 0 , Adopted Observed 
--

Jan. 1-29 336 54.0 to 56.5 Jan. 8 336 52.6 Jan. 1-31 4 .65 Jan. 8 4 .65 

18 336 56.4 
25 336 55.6 

30-31 336 56.0 31 336 56.5 

Feb. 1-8 336 56.0 to 55 .0 Feb. 8 336 54.0 Feb. 1-28 4.66 Feb. 8 4.66 

9-28 336 55.0 to 5 7.5 17 336 56.7 17 4.65 

28 336 57.7 

Mar. 1-31 336 57.5 to 56.5 Mar. 17 336 56.3 Mar. 1-31 4.68 Mar. 18 4.6 8 
22 336 55.9 

Apr. 1-30 336 56.5 to 56.0 Apr. 5 336 56. 7 Apr. 1-30 4 .68 Apr. 1 4.67 

16 336 55.7 
24 336 56 .1 
29 336 56.4 

May 1-13 336 56.0 to 58.5 May 13 336 56.9 May 1-31 4 .70 May 5 4.70 
13-31 336 58.5 16 336 58.0 26 4.69 

20 337 00.5 
22 336 59.1 
26 336 55.6 

June 1-30 336 58.5 June 4 336 56.0 June 1-30 4.70 
10 336 58.4 
19 336 58.8 
26 (336 54.9) 

July 1(0000}-(1650) No trace July 6 338 56 .4 July 1-31 4.66 July 5 4.65 
9 338 13. 7 9 4.67 

17 338 13.6 
1(1650}7(1500) 338 56.5 23 338 14.4 
8-31 338 14.0 

Aug. 1(0000}23 339 08.0 Aug. 3 339 08.3 Aug. 1-3 1 4.68 Aug. 5 4.69 
24-31 339 08.0 to 06.0 12 339 07.5 19 4.70 

19 339 08.3 
27 339 07.7 

Sep. 1-16 339 05.5 to 03.5 Sep. 4 339 04.1 Sep. 1-30 4 .70 Sep. 4 4.71 
li 339 03 .9 
21 339 02.7 

17-23(1515) 339 03.5 
23(1515 }24(1900) 339 13.0 
24(1900)-30 339 03.5 

Oct. 1-9 339 03.5 Oct. 7 339 03.4 Oct. 1-31 4.70 Oct. 7 4.70 
10-31 339 04.0 to 05.0 15 339 04.2 21 4.70 

21 339 04.8 
3 1 339 04.9 

Nov. 1-30 339 05.0 to 07.5 Nov. 6 339 06.5 Nov. 1-30 4.68 Nov. 6 4.66 
12 339 05.5 
20 339 07.9 
29 339 07.1 

Dec. 1-19 339 07.5 Dec. 7 359 07.0 Dec. 1-31 4.66 Dec. 6 4.66 
20-31 339 07.5 to 09.5 14 339 08.4 24 4.67 

24 339 07.5 
31 339 10.0 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 38 

Great Whale River 1971 

Z Baselines nT Z Scale Values nT/mm 

Adopted Observed Adopted Ob served 

Jan. 1-31 58917-58899 Jan. 8 58907 Jan. 1-31 13.81 to 14.08 Jan. 7 13.87 
18 58909 
25 58902 
31 58890 

Feb. 1-28 58898-58881 Feb. 8 58894 Feb. 1-28 14.09 to 14.34 Feb. 8 14.08 
17 58886 17 14.24 
28 

Mar. 1-23 58880-58867 Mar. 17 58865 Mar. 1-31 14.35 to 14.63 Mar. 17 14.44 
23-31 58868 

Apr. 1-18(1500) 58869-58872 Apr. 5 58867 Apr. 1-18(1500) 14.64 to 14. 78 Apr. 1 14.68 
18(1500}-30 59018-59029 16 58872 18(1500}-30 13.60 

24 59023 
27 59029 

May 1-18 59028-59025 May 13 59024 May 1-31 13.60 May 5 13.64 
18-31 59026-59029 16 59027 18 13.54 

20 59023 
22 59026 
26 59028 

June 1-10 59030-59043 June 4 59032 June 1-30 13.70 
11-30 59042-59036 10 59043 

19 59042 
26 59037 

July 1(0000-1650) No trace July 6 59283 July 1-31 13.80 July 5 13.74 
1(1650}-13 59289-59280 9 59276 9 13.83 

14-31 59282 17 59282 
23 59283 

Aug. 1-23 59283-59287 Aug. 3 59289 Aug. 1-12 13.80 Aug. 5 13.77 
12 59281 13-30 13.81 to 13.92 19 13.85 
19 59287 

24-31 59287-5929 l 27 59286 

Sep. 1-15 59292-59295 Sep. 4 59294 Sep. 1-30 13.93 to 14.l 0 Sep. 9 13.97 
16-31 59294 11 59298 21 14.06 

21 59294 

Oct. 1-31 59293-59291 Oct 7 59293 Oct. 1-31 14.10 Oct. 7 14.06 
15 59294 
21 59289 21 14.14 
31 59293 

Nov. 1-30 59290-59273 Nov. 6 59288 Nov. 1-30 14.10 Nov. 6 14.14 
12 59280 19 14.04 
20 59279 
29 59274 

Dec. 1-31 59272-59255 Dec. 7 59272 Dec. 1-12 14.10 Dec. 6 14.04 
14 59268 13-31 14.10 to 14.19 24 14.23 
24 59257 
31 59255 
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MEAN VALUES OF MAGNET IC ELEMENTS 

HO RIZ C 1\ TAL INTENSITY-ALL CAYS 

TABLE 39 GREAT l-lhALE RI VER H = 95G0 FLUS TABUAR \JALLES IN GAl'!MA S 1971 

L.T. JAN FEB l"AR APR MA Y Jl.JN JUL AUG SEP 0 CT NCv CE C YEA R SUHHER EQUINOX WINTER 

c-1 5 2'+ 53u 51tù 5:i8 59 3 b05 606 é02 59lf 5 e3 s g s 5 9 S 57 8 602 56 g 563 
1-2 5 22 513 538 5 .... 56 3 585 585 583 56d 51:9 574 ~93 5bl 579 55 5 551 
2-3 511 519 520 526 53 '+ 560 567 554 5 '+ 1 528 569 581.l 54 3 ':i 54 52 9 5'+7 
3-4 506 '+ '3'+ 517 511.t i.+85 5 28 542 52( 522 5 ~ '+ 5 f: 0 56( 52 5 51S 52 2 5 35 

'4-~ '+ e 5 4S3 '4 6 '+ .. 6 fj '48 3 495 '+9 8 '+ 9 3 513 ~12 543 :5G 502 1t 92 '+9'+ 518 
5-o '+59 4d't '+79 '+ j 6 41:1 4 '+ 6 9 503 4 7 8 4 91 .. s 9 517 53S i.+8 8 .. 8 lt '+81 500 
f:-7 "t 3 2 '4 7 3 459 451 '+-+ 8 "t48 481 1t 7 4 1t 7 5 '+ 78 514 527 '+ 7 2 "t63 '+66 '487 
7-8 415 '+ 37 '+ 21 '+ 3 6 lt'+ 8 1t 2 3 '491 1t 8 3 4 6 4 4 e 4 '+ g '+ 512 '+5 g 461 451 461'.t 

e-9 '+ u '+ 434 4(i9 '+33 45 5 4'+2 50 2 '+ 8 7 446 '+ 7 8 "t98 48 7 456 '+ 71 4'+1 '+56 
s-1 o l+(.0 .. '+4 425 '+19 462 4 '+ 7 510 491 '+ 5 4 '+ s '+ 501 49 t '+ 6 2 477 .... 8 '+60 

10-11 430 459 i.+51 '+ 3b 466 '+ 34 510 48(l 456 5,2 532 : 1 3 '+ 74 473 L+o 6 I+ 8 i+ 
11-12 '+'Il '+ Bù 477 '+ .. 1 '+8 0 '+ .. 5 506 48S 490 5" 545 53E .. 8 9 '+ 8 0 484 502 

12-13 '+ 7 0 487 I+ 8 <; '+b6 49 9 483 514 50 S 52S 535 550 5 5 7 507 501 50 5 516 
13-1'+ '+ 7b '+ 88 493 '+89 50 9 "t 99 518 5 2f: 54 0 5 '45 55 '4 56 7 517 513 516 5 21 
1'4-15 '+ 7 8 47S '491 500 51 '4 515 52'+ 5 3t 535 5'47 549 56 S 519 521 518 519 
15-16 48"+ '+ 80 '+96 510 525 533 529 5 3 '4 541 5 42 553 56 2 52 4 530 52 2 5 20 

1f:-17 I+ S 0 '4 93 1+98 520 536 546 539 544 551 5 49 557 55 6 532 5 '+ 1 52 9 521+ 
17-18 500 499 51'+ :i3:i 56 2 563 560 558 568 558 56'4 5 f: 4 51+ 6 561 54'+ 532 
18-19 5 0 '+ 508 530 563 58 5 581 585 575 587 573 573 567 Sb 1 581 563 5 38 
1 s-20 509 !:123 550 ~82 616 605 592 592 601 5 81+ 582 575 576 601 579 547 

Gl 

20-21 515 5 31 560 587 637 621 611 f:13 620 591 591 57 e 588 620 590 554 JJ 
m 

21-22 517 5 33 556 591 635 628 622 615 615 5 91 598 589 591 625 588 559 )> 
-i 

2 2-23 518 535 55:;; 593 62 9 b31 f:2 '+ f: 19 603 600 5'37 596 :i9 2 6 2 f: 588 561 ~ 

2 3-2'+ 5~5 538 5!:12 !18 9 612 610 610 61<:i 598 5 SD 5S3 1:0 1 587 613 58 2 565 I 
)> 
r 
m 
JJ 

t1 EANS 480 it 9it 500 509 532 5 29 547 540 538 5 42 554 55 S 527 537 52 2 522 < 
m 

~ JJ 

'° 
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0 s: 
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Cl 

DECLINA TIO~-AL L OAYS z 
m 
--i 
(") 

CJ) 

TABLE 40 Gl{EAT WHALE RIVERD 34 0. 0 DEGREES EAST FLUS TABULAf. VALUES IN HIMJTES 1971 m = ~ 
m 
CJ) 

z 
u.r. JAN fEB MAR APR MA Y JUN JUL AUG SEP OCT NOV CEC YEAR SUMMER EQUIN OX HINTER C 

s: 
CD 
m 

c-1 4. 5 ~ • lt E:.5 -1.3 3. 6 9.9 11.9 1 lt. 3 12.3 11 • lt 15. 5 1 lt. S 9. 1 9.S 7. 2 10.1 ll 
~ 1-2 4.9 2.5 6. 7 -. :, -.1 8.5 8.7 10.1 6.3 11.2 12.1 1t.2 1.2 6.8 5. 9 8.9 

2-3 1.4 5. 7 3.8 -.1 -.9 2.5 3. 6 7.1 2.1 -.5 s.1 H. S lt. 3 3.1 1. 5 8.3 
3-4 1.3 1.1 1.0 -3.1 -5.5 1.5 3.9 -.1 -5.5 -.8 8.9 13. 3 1. 1t -.o -2. 1 6.3 

4-5 -2. 5 -.5 -4.8 -8.2 -3. 9 1.0 .4 1.1 .9 -1.3 7.6 é.1 -.3 - • lt -3. 3 2.1 
5-b -4 • 8 .3 .8 -4.3 2 • 1t .6 2. 4 2.~ 1.1 5.1 5.7 7. 5 1.6 2.0 .7 2.2 
é-7 -6. 4 .4 2.0 -2 • 6 • 6 3.5 1.7 5.1 4.4 3 • lt 5.1 7.5 2. 1 2.1 1. 8 1.6 
7-8 -3 • b .6 1.1 3.5 7. 3 2.8 lt. 6 11.2 9.5 8.7 s.2 e.o s.o 6.5 5. 8 2.6 

8-9 3.2 2.5 lt • 8 6.4 9. 1 6.6 9.4 1 lt • 5 12.s 11.4 8.o e.o 8.o 9.9 8. 8 5 .I+ 
s-10 3.5 5.9 6.1 8.4 15. lt 15.3 14. 2 17.6 15.7 13.9 12.0 11 • 4 11. 6 15.6 11. 0 8.2 

10-11 3.6 1 .8 10.& 10.1 19.5 18.2 18.7 20.1 18.9 14.8 12.8 11.0 13. 9 19.3 13. 7 8.8 
11-12 5.1 7 .3 11.0 11.3 2 o. 9 18 .6 20.6 23.0 20.E 12.5 15.0 11 • 1 14 • 7 20.a 13. 8 9.6 

12-13 5.9 6.5 12.1 12.3 21. 3 18.7 21. 6 24.7 20.1 12.8 14.1 12.0 15. 2 21.6 14. 3 9.7 
13-14 4.7 1.0 11.3 11.0 17.8 18. 3 19. 5 21.e 16.8 13.9 13. 4 1 lt. t 11+. 2 19.4 13. 3 9.9 
14-15 2.3 4.7 8.1 7.5 12.6 14 .1 15. 7 17. 0 11.7 12.6 12 .6 1 lt • é 11.1 11+.8 10.0 8.5 
15-16 .8 2.1 5.5 5.8 8.7 10 • 1 11.2 10.2 5.1 8.6 11.2 11.é 7.6 10.1 6. 3 6.4 

1 t-17 .3 .1 1.1 2.1 5.3 '+. 9 5.9 4.7 1.1 5.7 7.5 8. 4 '+• 1 5.2 2. 8 '+ .2 
17-18 -.9 -.4 .8 2.0 3.9 3.9 3. 9 2.6 1.8 3.1 6.2 e.o 2.9 3.6 1. 9 3.2 
18-19 -1. 1 -.7 .2 3.8 1.1 '+. 5 lt. 9 3.4 '+. 8 1+.1 6.8 7.é 3.8 5.1 3. 2 3.2 
19-20 .4 .1 2.3 5.3 11.5 6.6 5. 1 1.2 8. 7 6.8 8. '+ é.7 5.8 7.6 5. 8 4.1 

20-21 .8 2.2 3.0 4.6 13. 4 8.o 10.7 13.9 13.5 8.9 10.3 e., 8.1 u.5 7. 5 5.4 
21-22 1.5 3.6 '+. 3 4.8 13. 2 9.4 12. 1 11:.1 14.7 11.5 12. 9 s. 8 9. 5 12.1 8. a 1.0 
2 2-23 2.3 4.6 5.3 4.1 10.6 11.5 13.5 18.4 15.3 13.5 14.4 13. 3 10. 6 13.5 9. 5 8.7 
2 3-24 4.2 4.9 6.8 -1.6 8. 8 9.6 12.9 17. 7 13.2 12.9 14.1 14. é 9.8 12. 3 7. 8 9.4 

MEANS 1.3 3.2 4.6 3. 4 8.5 8.7 9. 9 11.9 9.5 8.5 10. lt 10.s 7.6 9.7 6. 5 6 •'+ 



MEAi', VALUES CF l"AGNETIC El E,.,ENTS 

IIERTICAL INT ENSITY-ALL CAYS 

TAd LE 41 GREAT WhALE RIVER z = 59 0 00 FLUS T AB ULAR VALLES H, GAMHAS 1971 

L.T. JAN FES MAR APR MA Y JUN JUL AUG SEP OCT NCV CEC YEAR SUMMER EQUI NOX W INTER 

0-1 439 4 l+E 441+ I+ 4 2 431 I+ 4 9 41+0 441 455 I+ 57 456 "71 l+I+ 8 I+ I+ 0 1+5 0 453 
1-2 1+37 453 41+ I+ 1+5 ù 1+55 '+ 41+ '+I+ 7 438 1+64 '+ l+I+ '+ 6 3 471 451 '+ '+ 6 451 '456 
2-3 4'+3 4 36 441 '+5 6 1+60 452 '+51 4 '+5 I+ 4 lt lt E 3 Hl 4f: lt I+ 5 2 1+ 5 2 451 1+52 
3-4 41+8 '+ '+ 1 1+~3 458 50 0 463 '+5 9 4 lt3 467 1t 7 6 4E7 46 3 't61 466 463 455 

lt-5 l+ I+ b '+ 51 465 '+ 9 3 505 493 486 475 494 !:>02 472 47 0 479 490 488 460 
5-6 '+ 5 9 466 48(j 50!:> 519 500 '+ 7 7 495 511 518 478 1+7t 490 498 50 3 470 
E-7 479 4 69 501 !:>15 536 504 '+8 6 511 527 514 496 46 S 501 509 514 1+78 
7-8 472 479 503 503 522 502 480 499 516 505 49 9 1+81+ 49 7 501 50 7 lt 81+ 

8-9 '+ 7 9 4 69 '+ 87 506 50 2 '+ 8 6 '+7 5 '+ 91+ 503 '+ ':7 1t 82 487 '+8 c; '+ 8 9 '+98 lt79 
s-10 4 71 I+ E 1 463 5 0 lt 512 't 6 7 475 l+ 75 48S 1t 7 2 1t 6 0 lt76 1+ 7 7 I+ 82 1+8 2 467 

10-11 '+ I+ 1 4 '+ E: 1+54 I+ 82 49 3 I+ 7 3 -t59 lt 61 462 I+ 58 I+ 6 3 1+5 7 '+6 2 472 46'+ 452 
11-12 '+ 19 4 39 445 '+ 69 48 0 4 I+ 8 447 435 lt5 0 4 5 3 4 5 8 45 8 '+5 0 '+ 5 3 45 4 443 

12-13 I+ 2 6 4 4 2 4'+5 '+50 lt6 2 4 4 7 41+ 2 433 451 456 458 462 44 8 1+46 1+5 0 4/+ 7 
13-14 4~9 I+ '+9 1+46 445 44 g i+ 5 2 44 8 I+ I+ 2 457 4 E 5 1+62 471 451 448 453 453 
14-15 '+ I+ 5 455 451 '+ 51+ 45 4 453 453 4 4 8 1+66 4 7 2 1t 71 H5 45 8 4 5 2 461 1+61 
15-16 '+ 5 3 1+ 57 1+59 465 46 2 4 5 9 '+6 0 455 1+6 9 '+ 7 8 4 7 I+ 47 5 '+0 i. 459 1+6 8 465 

16-17 458 466 1+65 '+72 46 8 1+66 464 462 1+76 482 478 476 469 465 474 469 

1 7-18 457 469 471 468 476 '+ 6 7 463 468 483 4 8 9 48ù 477 472 469 1+7 8 471 
18-19 '+, d '+ 6 7 4b9 468 47 7 4 6 9 '+5 8 47E 485 4'::2 483 47 7 4 7 3 4 7 0 47 8 471 
1 s-20 '+ 5 d 4 6/+ 465 '+b1 47 8 '+ 7 0 1+69 477 48C:i '+ '= 3 487 482 474 '+ 7 3 47 7 473 

C) 

2 0-21 '+? 5 Lt b 1 1+01.t 4 6 3 '+ 7 1 '+ 5 8 -+71 I+ 74 4 8 I+ I+ é g 482 46 I+ 4 7 1 466 47 5 I+ 70 JJ 
m 

21-22 '+ 5 2 463 463 461 46 8 457 4b3 474 474 4 78 L+ 7 2 481 1+67 465 46 9 1+67 )> 
-i 

2 2-2 3 '+ 3 g "''+'- 4b5 '+ b 3 454 4 l;i g '+5 4 475 462 4 7 5 L+ 71+ L+ 1 S 1+6 2 460 1+6 6 459 :E 
2 3-2 I+ ...... I+ 1+1 453 L+ '+o 437 455 '+52 459 l+l+E: 4E9 467 i.e 2 '+ 5 4 451 1+5 3 458 I 

)> 
r 
m 
JJ 

MEANS 4 5 0 4?b 4b2 471 47 8 4 6 b 1+62 4b5 47b 4 7 g 473 47 4 468 '+ 6 8 '+7 2 463 < 
m 

V, JJ 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 42 

Annual Mean Values (Great Whale River) 

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

nT nT nT nT nT 

1967.6 9201 -3401 59302 339 43 80 36.4 9809 60108 
1968.5 9246 -3399 59333 339 49 80 34.4 9850 60145 
1969.5 9319 -3405 59379 339 56 80 30.8 9922 60202 
1970.5 9357 -3407 59430 339 59.6 80 29.3 995 8 60259 
1971.5 9430 -3409 59468 340 07.6 80 25.8 10027 60307 

*Values for X, Y, I and F derived from monthly means of D, H, Z. 
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MEANOOK 

Officer-in-charge: Ann B. Cook 

1 ntroduction 

Meanook magnetic observatory was established in July 
1916, 136 km north of the city of Edmonton, Alberta and 18 
km sou th of the town of Athabasca. 

The mailing address of Meanook observatory is: 

Meanook Magnetic Observatory 
Box 89 
Athabasca, Alberta TOG 080 

Buildings and site 

The observatory is located on the top of the plain to the 
west of the Tawatinaw valley. The site is underlain by Upper 
Cretaceous sedimentary deposits to a depth of 2 km. The 
nearest railway passes through the bottom of the valley about 
5 km southeast of the observatory. 

A recording basement to house Kew-type variometers was 
added to the original absolute building in 1927. The absolute 
building and the heating system were renovated during 1940. 
In 1941 an annex to the basement recording room was 
constructed to house the two sets of LaCour variometers 
which had been located in a temporary hut since the second 
International Polar Year (1932-1933). In 1951 the absolute 
instruments and LaCour variometers were transferred to a new 
magnetic observatory building. In 1955 the Department 
purchased an additional 530 acres of land adjacent to the 
observatory. Electrodes were established one mile apart in a 
N-S and E-W direction in preparation for the study of 
telluric currents. 

Meanook observatory was considerably expanded for the 
International Geophysical Year (1957-1958). In addition to 
the standard magnetic observatory, an auroral all-sky camera, 
an auroral intensity recorder, a patrol spectrograph, a vertical 
incidence ionosphere sounder, a fixed inosphere backscatter 
sounder, a riometer and telluric recorder were also in 
operation at the station. During the second International Polar 
Year the station consisted of two buildings on a two-acre site; 
in 1957 the station possessed 15 buildings situated on a 
protected area of 540 acres. 

Magnetic equipment 

Variometers 

Declination only was recorded to August 1927, at which 
time horizontal force and declination differential photographie 

MEANOOK 

recorders of the Kew- type were installed. A vertical force 
magnetometer was installed in September 1931. Standard and 
low sensitivity recorders of the LaCour type replaced the Kew 
instruments as standard recorders in 1933. Ruska variometers 
were installed in May 1961 in the basement of the old 
magnetic observatory. The Ruska variometers were adopted as 
standard recorders on October 1, 1963. 

In 1971 three sets of photographie variometers were in 
continuous operation at Meanook: standard-sensitivity Ruska 
variometers, and standard-sensitivity LaCour and low
sensitivity LaCour variometers. The paper speed is 20 mm/hr 
for the Ruska and 15 mm/hr for the LaCour. 

The scale values per mm adopted for the LaCour vario
meters were constant throughout the year, and are as follows: 

LaCour Standard 
LaCour low-sensitivity 

Absolute instruments 

H 

7.18 nT 
21.67 nT 

D 

0.93
1 

2.35
1 

z 
10.36 nT 
37.4 7 nT 

The absolute instruments used at Meanook during 1971 
were: Cooke magnetometer No. 15 (with correction -3') for 
declination; quartz horizontal magnetometer No. 259 (with 
correction -0.0001 3H) for horizontal intensity; Ruska earth 
inductor No. 6540 (with correction 0.0') for inclination ; a 
proton precession magnetometer ( 4.25760 x 107 Hz/tesla) for 
total intensity. A portable fluxgate magnetometer was used as a 
standby instrument for determing declination and inclination. 

A three-component recording fluxgate magnetometer and 
a digital magnetometer we re also in operation at Meanook in 
1971. These are described in the introductory section to the 
Annual Report. 

Ruska magnetogram baselines and scale values 

There were abrupt baseline shifts in ail elements January 
12(2320) and 13(2330). In addition, the D and Z baselines 
changed abruptly J anuary 14(2305). 

The baselines and scale values adopted for 1971 are given 
in Tables 43 - 45. 

Summary of mean values 

A summary by month, season and year of the mean hourly 
values for all days in 1971 , and a list of the annual mean 
values, are given in Tables 46- 49. 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 43 

Meanook 1971 

H Baselines nT H Scale Values n T/mm 

Adopted Adopted 

Jan. 1-12(2320) 13035 Jan. l-Dec.31 10.29 
12(2320)-13(2330) 12762 
13(2330)-31 13066 

Feb. 1-17 13066 
18-28 13065 

Mar. 1-12 13064 
13-17 13063 
18-26 13064 
27-31 13065 

Apr. 1-30 13065 to 13068 

May 1-31 13069 to 13071 

June 1-30 13071 to 13072 

July 13071 

Aug. 13071 

Sep. 1-19 13071 
20-30 13065 

Oct. 1-31 13064 to 13060 

Nov. 1-30 13060 to 13057 

Dec. 1-13 13057 
14-31 13058 to 13075 
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MEANOOK 

TABLE 44 

Meanook 197 1 

D Baselines Scale Values '/mm 

Adopted 
0 

Adopted 

Jan. 1-12(2320) 23 12.1 Jan. 1 - Dec. 31 1.61 
l 2(2320)-13(2330) 23 08.5 
13 (2 3 30)-14(2 305) 23 09.3 
14(2305}-3 l 22 55.4 to 55.2 

Feb . 1-15 22 55.2 to 54.9 
16-28 22 55.0 to 55 .1 

Mar. 1-31 22 55.1 to56.0 

Apr. 1-13 22 56.1 to 56. 7 
14-30 22 56.8 

May 1-12 22 56.8 
13-31 22 56. 7 

June 1-30 22 56.7to57. l 

July 1-31 22 57.l to 57 .8 

Aug. 1-31 22 57.6 

Sep. 1-30 22 57.6 

Oct. 1-31 22 57.6 to 57.l 

Nov. 1-30 22 57.0 to 56.3 

Dec. 1-31 22 56. 3 to 55.6 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 45 

Meanook 1971 

Z Baselines nT Scale Values nT/mm 

Adopted Adopted 

Jan. 1-12(2320) 58472 Jan. l-Dec.31 9.42 
12(23 20)-13 (233 0) 58453 
13(2330~14(2305) 58442 
14(2305)-31 58426 

Feb. 1-28 58426 

Mar. 1-31 58425 to 58423 

Apr. 1-30 58423 to 58420 

May 1-8 58420 
9-18 58419 

19-25 58420 
26-31 58421 

June 1-8 58422 
9-30 58423 

July 1-31 58423 to 58420 

Aug. 1-3 1 58419 to 58415 

Sep. 1-30 58415 to 58413 

Oct. 1-31 58413 to 58408 

Nov. 1-30 58408 

Dcc. 1-12 58409 
13-31 58410 to 58428 
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MEAN VAlUES CF ,-AGNETIC ELEMENTS 

HORIZCHAL INTENSITY-ALL CAYS 

TAdlE 46 MEANCOK H = 13000 PLUS TABULAR VALLES H, GAMHAS 1971 

L. • T • JAN FES /"AR APR HA Y JUN JUL AUG SEP OCT ~CV CEC YEA R SUHHER EQUI NOX WIHER 

0-1 3li1 3~0 3u7 335 33 8 343 345 340 31S 3 26 3n 32 7 32é 341 32 2 314 
1-2 31;3 319 306 3'+ 1 3&+ 1 3 l+ 8 342 339 323 330 333 33 ll 329 343 32 5 321 
2-3 3 li 8 30b 316 333 338 31+5 341 3&+ 8 321+ 3 34 339 32 S 330 343 32 7 320 
3-'+ 312 310 324 327 330 3 39 332 351 32 3 3 33 3 3 l+ 32 e 329 338 327 321 

'4-5 3C7 31't 319 32é 31S 3 37 330 3'+2 313 3(7 331 32 7 324 3 32 321 320 
5-6 305 3J7 313 327 317 332 330 335 32 3 316 323 32 7 321 328 320 315 
é-7 293 3ù2 304 307 268 316 321+ 305 307 314 309 324 306 303 30 8 307 
7-8 201 2 S7 293 2d5 2b5 290 318 306 292 303 294 30 7 294 295 29 3 295 

a-9 2'+4 2 79 269 274 271 293 319 281 271 2eo 2Sé '75 280 291 27 5 273 
s-1 o 231 Z71 255 244 246 277 317 295 264 2e8 292 ai. 271 284 263 267 

10-11 261 Z78 276 255 2'+ 3 258 313 290 256 281 298 'ë.77 274 27E 26 7 279 
11-12 2t5 281 27'+ 245 252 263 308 293 2é5 293 301 a,i. 277 2 79 269 283 

12-13. 275 285 278 262 28 4 276 313 306 298 300 301 30 'ê. 290 295 284 291 
13-14+ 283 2 9ù 286 278 28 7 275 318 315 308 3 06 313 315 298 299 29'+ 300 
14-15 272 271 295 286 277 297 323 320 30S 315 317 32 5 301 3 0 '+ 30 2 2% 
15-16 272 ao 299 292 28 5 295 314 315 304 3C9 317 32 3 30 0 302 301 298 

1 é-17 28'+ 286 292 286 295 299 308 304 299 304 315 317 299 302 295 300 
17-18 284 'ê.8ü 282 279 291 305 301 294 294 2 S8 312 29 S 293 2 98 288 291+ 
18-19 279 2 75 276 282 28 9 303 295 289 292 2S6 306 30 3 290 294 267 291 
19-20 277 Z75 272 287 29é 303 295 292 295 2S9 304 30 5 292 2% 288 290 

20-21 279 279 276 291 30 4 308 30 3 302 307 306 308 30 5 297 304 295 292 
21-22 288 281:i 284 301 314 315 317 310 315 316 313 310 306 314 30 '+ 299 
2 2-2 3 297 293 296 318 32 2 323 326 321 32é 322 321 314 315 323 316 30& 
23-21+ 301 299 304 331 335 331+ 333 331 329 322 323 ~21 322 333 322 311 s: 

m 
l> 
z 

11 EANS 283 ,so 292 296 296 307 319 311+ 30, 309 314 310 30 3 309 30 0 299 0 
0 

V, 7' 
-.J 
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TABLE 47 MEANOOK D 23.0 DEGREES EAST PLUS TAEULAf. VALUES IN HI NU TES 
m 

= 1971 ~ 
m 
(/) 

z 
l. • T • JAN FEB MAR APR MA Y JUN JUL AUG SEP OCT I\OV CE C YEAR SUMNER EQUI NOX W INTER 

C 
s: 
OJ 
m 

0-1 36.5 35.3 3 it. 0 32.1 31. 4 30.7 30.2 3C.5 32.é 33.6 32.8 3 2. '+ 32. 7 30.7 33. 1 34'.3 JJ 
:,. 

1-2 37.4 36.1 34.8 32.7 3 2. 7 31. 7 32.5 31.8 33.6 34 .4 3 4. 1 33.3 33. 8 32.2 3 3. 9 35.2 
2-3 38. 5 3é.7 35.5 33.7 3 3. 2 32.8 32.8 32.3 33.5 37.0 35.1 34.0 34. 6 32.8 34.9 36.1 
3-'+ 39. 2 37.9 3é.6 34.1 35. 0 33.8 33.1 33.7 34.1 35.9 35.4 3~.c 35. 3 33.9 3 5. 2 36.9 

't-5 39.3 37.8 37.5 35.3 35.5 35. 0 34.4 34.4 34.6 35.7 3é.1 3 5. 8 36. 0 34.8 35. 8 37.3 
5-b 39 • 3 37.9 38.3 36. 8 3 4. 7 35.2 33.9 34.5 35.8 35.0 35.4 35.3 36. 0 34.6 36. 5 37.0 
E-7 39. 7 3 7 .4 37.8 38.(1 35.5 35. 1 35.1 35.0 34.8 35.0 34.7 35.0 36. 1 35.2 36. 4 36.7 
7-8 38 .4 37.6 38.8 36.8 35.5 35.2 34. '+ 35.1 34.2 33.9 33.3 35.0 35. 7 35. 1 35. 9 36.1 

8-9 37.t> 37.8 41. 2 37.2 37.o 35.6 34.1 35.4 33.4 34.8 3 5 .6 35.5 36. 3 35.5 36. 7 36.6 
9-10 38. 0 36.6 4 0 .6 36.7 36.5 36. 1 34.û 35.3 37.1 35.5 3E.5 3 4. 6 36. 6 35.5 37. 5 36.9 

10-11 40 • 3 39.5 4 0 • 3 38.8 36.1 38.7 34.1 35.8 38.0 35.9 34.3 35.2 37 • 3 36.2 38. 3 37.3 
11-12 42. 3 3 9 .1 3 <;;. 2 39.7 38.9 40 • 4 35.6 37.4 40.0 36 .8 3 5 • 6 35.8 36. 4 36.1 36.9 38.2 

12-13 41.2 39.5 39.8 39. 5 41.6 41.6 39.3 38.9 39.7 37.3 3 5. 7 35.6 39. 1 '+0 • 3 39. 1 3 a.o 
13-14 40. b 3 S •Ù 3 9. '+ 41.5 43.1 42.2 '40. 9 40.5 40.E 36.4 3é.O 34.1 39. 5 1+1.7 39. 5 37.4 
14-15 'f 1. 0 39.9 '+ 0 .6 42.9 1+4.6 4'+. 3 43. 3 43.2 41.2 37.4 35.9 3 At. 2 40 • 7 43.9 40. 5 37.7 
15-16 '+1.7 39.4 4 2. 5 '+3.1 4+4. 2 44.4 44+.3 43.7 41. 2 38.6 37.0 35.7 41. 3 '+'+. 2 41. 3 38.4 

1é-17 41. 6 40 .2 4 3 • 2 u.9 4 3. 3 43.7 44.4 42.3 4 D. 5 38.5 37.3 37.0 41. 2 43.4 41. 0 39.0 
17-18 .. o • 4 39.7 41. 9 41.1 4+ 0. 3 41.1 42. 0 3g.f; 38.0 36.2 37.o 3€.4 39. 5 '+O • 7 39. 3 38.4 
18-19 39. 5 37.3 39.2 38.5 37.2 37.5 37 • 6 34.E 34.7 33.5 35.0 3~.3 36.6 36.7 36. 4 36.8 
1 s-20 37. 9 3 5 .8 37.3 35. S 3 4 • 0 34.4 32.4 3C. 9 31.3 31.0 3~.9 33.5 33. 9 32.9 3 3. 9 35.0 

20-21 36. 7 35.u 34.9 33.8 31. 6 31. 8 29.4 29.1 30.~ 30.7 3 1. g 3 2. 0 32. 2 30. 5 32. 4 33.9 
21-2 2 36. 3 3 4. 3 33.9 33.1 3 0. 9 29.8 28.Q 28.3 30.1 31 .3 3 1. S 3 1. 0 31. 6 29. 3 32. 1 33.3 
2 ,-2 3 36.6 31+.0 3 3. 7 32.5 30.S 29.4 28.1 28.9 31.4 32.0 32.1 31. , 31. 7 29. 2 3 2. '+ 33.S 
2 3-2 '+ 36. 5 3 '+ .4 3 3. lt 32.S 31. 1 29.8 29.4 29.7 32.1 32. '+ 32.2 31. 7 32.1 30.0 32. 6 33.7 

H EANS 39. ù 37.S 3 8. 1 37.0 36. 4 36.3 35.1 35.0 35.5 34.9 3 '4. 7 31+. ~ 36. 2 35.7 3 6. I+ 3 f: -~ 



MEAN VALUES OF l'IAGN ET IC El EMENTS 

VERTICAL INTENSITY·ALL CAYS 

TABLE 48 MEA~OOK z = 58000 PLUS TABULAR \/ALLES I~ GAl'IHA S 1971 

li. T. JAN FES l"AR APR MA Y JU~ JUL AUG SEP OCT NO\/ CEC YEAR SUHHER EQUIN OX WINTER 

0-1 691 é93 689 é91 70 7 695 694 697 688 688 E83 E80 691 698 6d9 687 
1-2 691 690 é87 687 70 1 695 69&+ 699 678 6S3 683 E8 2 690 697 686 686 
2-3 691 é 94 691 688 70 5 693 693 699 676 690 682 E83 690 698 b86 687 
3-4 690 E 92 éS3 686 691 690 693 700 680 683 680 E82 688 693 685 686 

'i-5 690 692 693 687 685 686 683 695 675 6 7 8 660 E7S 685 687 683 685 
5-6 686 686 688 683 67 8 680 682 688 657 6E9 669 E76 678 682 67 4 679 
6-7 b76 683 678 660 646 6 6 5 672 6b2 6 5 3 658 656 E7 3 665 661 662 672 
7-8 659 676 658 659 644 648 663 657 646 é51 64 0 ES 8 655 653 653 658 

e-9 648 660 647 647 65 9 641 659 652 637 634 648 641 648 653 641 649 
<J-10 b37 655 639 634 660 639 655 6't3 624 6 35 6'i7 E34 642 649 633 643 

10-11 655 658 640 629 661 6 36 652 636 634 636 645 E3 5 6&+3 646 635 646 
11-12 6'i5 E:59 639 62<.i 656 643 649 639 640 6 38 6'i 7 E3é 643 647 637 647 

12-13 649 65'+ 639 638 663 641 652 647 64 9 637 651 E lt 4 647 651 641 650 
13-14 654 653 651 639 655 642 656 656 657 6 'i9 653 E5 7 652 652 649 654 
14-15 654 655 656 649 665 649 659 663 658 6EO 653 f6 3 657 659 656 656 
15-16 661+ 660 664 660 661 655 662 6 6 4 658 663 663 Eé5 662 661 661 663 

16-17 670 669 666 6b5 665 663 664 666 664 6E5 668 662 666 664 665 667 
17-18 674 671 609 670 671 666 664 667 668 6E7 t:71 E6S 669 667 668 671 
18-19 679 675 672 679 675 667 667 668 670 666 671 67 4 67 2 669 672 675 
19-20 683 680 676 683 679 672 670 669 67'i 669 67'i E74 675 672 675 678 

20-21 686 é84 682 687 686 677 674 675 677 674 678 E 71t 680 678 680 681 
21-22 690 689 684 692 69 3 685 679 660 682 679 682 676 684 68'i 684 684 
22-23 687 689 688 693 697 689 683 683 6 8 'i 681 6 8 'i 677 686 688 687 664 
23-24 689 691 687 684 699 690 668 &89 &68 682 6S1 f7 9 687 691 685 685 

~ 
m 
)> 
z 

HEANS 672 675 670 667 675 667 671 671 663 664 666 E66 669 671 666 670 0 
0 V, 
71 \0 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 49 

Mean Annual Values (Meanook) 

Year D(E) H z X* Y*(E) I*(N) F* 
0 

nT nT nT nT 
0 

nT 

195 7.5 24 23 .l 12921 58801 11768 5335 77 36.4 60204 
1958.5 15 .0 12943 58819 11801 5316 35.4 60226 
1959.5 13.0 12960 58787 11819 5316 34.1 60198 
1960.5 09.7 12985 58774 11848 5316 32.5 60192 
1961.5 06.1 13022 58748 11887 5318 30.l 60175 
1962.5 02.7 13054 58723 11921 5318 28.1 60156 
1963.5 23 58.7 13076 58711 11949 5314 26.5 60150 
1964.5 54.9 13103 58694 11978 5312 24.9 60139 
1965 .5 51.7 13130 58672 12008 5312 23. l 60123 
1966.5 49 .6 13150 58663 12029 5312 21.9 60119 
1967 .5 47.2 13170 58663 12051 5312 20.8 60123 
1968.5 45.0 13197 58659 12079 5315 19.4 60125 
1969 .5 42.1 13234 58662 12118 5320 17.2 60136 
1970.5 39.8 13265 58672 12150 5324 15.6 60153 
1971.5 23 36.2 13303 58669 12190 5327 77 13.5 60158 

• X, Y, I, Fare derived from annual means, D, H, Z. 
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OTTAWA 

Officer-in-charge: W.R. Darker 
Assistant: R. Groulx 

Ottawa magnetic observatory was established in 1968 as 
part of the new complex of magnetic laboratories in the 
Department of Energy, Mines and Resources, located 
immediately east of the city of Ottawa, near the village of 
Blackburn. The new observatory was fully operational on July 
1, 1968, and is the replacement for Agincourt observatory 
which had to be closed March 31 , 1969, owing to industrial 
development and hlghway construction in the vicinity of the 
observa tory. Agincourt observatory had been in continuous 
operation since 1898, and was itself a replacement for the 
Toronto observatory, established in 1843, which had to be 
relocated following electrification of the Toronto tramway 
system. 

The mailing address for the Ottawa observatory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Canada KlA OY3 

Observatory site 

The observatory is located on the east-west ridge of land 
known as Dolman Ridge, bounded on the north by the 
swamps and marshes of Mer Bleue, and on the south by the 

OTTAWA 

Borthwick Creek swampland. Dolman Ridge is a feature of the 
recent geological period, and was at one time an island in the 
Champlain Sea. 

Magnetic equipment 

In addition to magnetic equipment described in the 
introductory section of the annual report, the electronic 
integrator designed by W.R. Darker ( 1971)4 was in operation 
at the Ottawa observatory in 1971. 

Absolute instruments 

Declination: Ruska magnetometer No. 6513 ; portable D, I 
electrical magnetometer. lhclination: Ruska Earth I nductor 
No. 11650; portable D, I electrical magnetometer. Total 
intensity: Proton precession magnetometer (Division of Geo
magnetism design). Horizontal intensity : Quartz horizontal 
magnetometer (QHM) Nos. 258, 571 , 572, 573. 

Ruska magnetogram baselines and scale values 

The adopted baselines and scale values for 1971 are given 
in Tables 50- 52. 

Summary of mean values (Ottawa) 

A summary by month, season and year of the mean hourly 
values for all days in 1971, and a list of the annual mean 
values, are given in Tables 53- 56. 
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GEOMAGNETIC SERIES NUMBER 4 

TABLE 50 

Ottawa 1971 

H Baselines 'Y H Scale Values 11mm 

Adopted Adopted 

Jan. 1-15 15719 to 15716 Jan. 6.25 
16-31 15 716 to 15 719 

Feb. 1-18 15719 to 15720 Feb. 6.29 
19-28 15719 to 15718 

Mar. 1-14 15718 to 15717 Mar. 6.31 
15-31 15718 to 15715 

Apr. 1-20( 1955) 15715 Apr. 6.27 
20(1955)-22(1415) 15691 
22(1415)-30 15846 

May 1-15 15846 to 15851 May 6.23 
16-31 15851 to 15850 

June 1-8 15850 June 6.27 
9-23 15851 to 15858 

24-30 15858 to 15854 

July 15854 July 6.29 

Aug. 1-7 15854 to 15856 Aug. 6.28 
8-20 15841 to 15845 

21-31 15854 

Sep. 1-15 15845 to 15847 Sep. 6.19 
16-30 15847 to 15844 

Oct. 1-15 15844 to 15840 Oct. 6.27 
16-31 15840 to 15842 

Nov. 1-30 15842 Nov. 6.15 

Dec. 1-15 15843 to 15842 Dec. 6.15 
16-31 15842 to 15844 
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OTTAWA 

TABLE 51 

Ottawa 1971 
----

D Baselines D Scale Values 

0 

Adopted '/mm Adopted 

Jan. 346° 42.4
1 

Jan. 1.07 

Feb. 346° 42. 3
1 

Feb. 1.07 

Mar. 1-31 346°42.2
1 

to 346°41.9
1 

Mar. 1.07 

Apr. 1-20(1955) 346°41.9
1 

Apr. 1.07 
20(1955)-30 346°28.8

1 
to 346°29.1

1 

May 1-20 346°29.1
1 

May 1.07 
21-31 346°29.0

1 
to 346° 28.6

1 

June 1-15 346°28.6
1 

June 1.07 
16-30 346°28.1

1 
to 346°30. 3' 

July 346°30.4
1 

to 346°29.5
1 

July 1.09 

Aug. 1-10 346°29.4
1 

to 346°28.9
1 

Aug. 1.07 
11-31 346°28.9

1 
to 346°29.3

1 

Sep. 1-25 346°29.2' to 346°28.5
1 

Sep. 1.09 
26-30 346°28.6

1 

Oct. 1-20 346°28.6
1 

to 346°28. l' Oct. 1.06 
21-31 346°28.1

1 
to 346°28.5

1 

Nov. 1-14 346°28.5 
1 

Nov. 1.06 
15-30 346°28.6

1 
to 346°28.3

1 

Dec. 1-10 346°28.3
1 

to 346°28. 1
1 

Dec. 1.06 
11-20 346°28.1

1 
to 346°28.4

1 

21-31 346°28.4
1 
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GEOMAGNETIC SERIES NUM BER 4 

TABLE 52 

Ottawa 1971 

Z Baselines 'Y Z Scale Values -y/mm 

Adopted Adopted 

Jan. 1-31 56333 to 56335 Jan. 6.80 

Feb. 1-28 56335 Feb. 6.83 

Mar. 1-14 56334 Mar. 6.80 
15-31 56335 

Apr. 1-15 56335 to 56333 Apr. 6.89 
16-30 56333 to 56324 

May 1-31 56330 to 56317 May 6.51 

June 1-30 56316 to 56290 June 6.66 

July 1-31 56290 to 56281 July 6.61 

Aug. 1-7 56280 to 56278 Aug. 6.50 
7-11 56279 to 56280 

12-1 4(1500) 56280 to 56286 
14(1500)-31 56263 to 56279 

Sep. 1-10 56270 Sep. 6.92 
11-30 56271 to 56281 

Oct. 1-31 56282 to 56297 Oct. 6.83 

Nov. 1-30 56297 to 56310 Nov. 6.88 

Dec. 1-27 56310 to 56320 Dec. 6.91 
27(1500)-31 56343 
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l'EAN VALLES OF MAGNETIC tLEMENTS 

HO~IZONTAL INTENSITY-All ûAYS 

TABLE 53 CTlAkA H = 155 0 0 PLUS TAaULAR VALUES IN GAMMAS 1971 

u.T. JAN FEE MA~ fi.FR HAY JUN JLL AUG SEF OCT t-.Ov DEC YEAR SU~MER EQUINOX WIN TER 

0-1 418 427 4 4 0 453 4b4 4 81 4E5 4d b 4d E 490 49 4 502 469 479 46 7 460 
1-2 418 425 438 445 454 4 76 4ê1 486 477 4 89 494 500 465 474 46 2 459 
2 -3 417 424 4 3 8 444 451 4 7 3 479 486 48 0 487 493 49d 464 472 462 458 
3-4 416 425 4 3 8 441 44d 473 47E 4d5 47g 485 493 499 463 471 461 458 

4-5 416 424 438 435 447 4 71 476 48 3 472 48'+ 49 3 499 461 4E<; 45 7 458 
5 -6 414 424 438 436 446 4 70 478 481 477 4 82 492 49d 4 6 1 4 E9 458 45 7 
6-7 413 425 436 431 440 4 68 4 77 477 475 486 489 500 460 Hé 45 7 457 
7-8 41 2 42E 434 4 36 446 463 476 4d1 4 7 3 488 48 7 499 4 6 0 41:7 458 456 

d-9 411 4 2 t 43 2 431 4 5 2 466 475 4d 0 475 488 494 497 461 4é8 45 7 457 
9-10 415 427 433 4 30 448 4 67 475 4d0 4 7 <; 492 498 501 462 4 6 8 458 460 

10-11 42 0 42S 438 436 450 4 67 475 48 0 4d G 493 500 504 464 41:8 462 463 
11-12 42 1 431 437 435 446 466 471 477 478 491 5 0 0 505 463 '+E:5 46 0 464 

12-13 418 42E 432 434 445 4 60 4E5 467 470 483 495 504 458 4 59 45 5 461 
13-14 411 419 424 4 2 6 438 4 50 455 458 45S 4 70 487 500 450 450 445 454 
14-15 39 7 1+oe 414 418 430 444 450 45 0 448 4 61 476 4<j 3 441 443 435 444 
15-16 38 8 4 0 0 407 411+ 431 4 42 4 4 é 448 44é 4 56 468 485 436 442 431 435 

16-17 388 401 407 416 439 449 453 455 45 '; 460 469 479 439 4 4S 434 434 
17- ld 39 4 402 412 425 451 462 i.f:8 467 46S 469 474 479 44d 4E2 443 437 
1d-19 401 411 422 437 461 4 73 4e4 481 4d3 4 80 484 489 459 4 75 456 446 
19-20 408 422 433 449 471 484 4S 1 493 491 488 489 502 468 4e5 465 455 

20-21 416 '+ 2 7 441 456 476 492 4S7 501 49 E 493 496 502 474 491 471 460 
21- 22 422 430 444 464 475 494 4S9 500 494 494 497 505 476 492 474 463 
22-23 42 0 430 444 4E7 474 4 89 497 497 49 0 493 497 506 4 7 5 4 8 9 47 3 463 
23-24 418 42S 443 455 4 70 484 488 491 48 8 491 496 504 472 484 469 462 

0 
--l 
--l 

MEANS 411 422 432 4 38 452 4 69 476 479 l.t76 l.t 83 490 l.t98 460 469 457 455 l> 
~ 

°' l> V, 



°' I' EA:~ >JALUES MAGNET IC 
G) 

°' OF ELEMENTS m 
0 
~ 
l> 
G) 

0ECLINAT ION-Al L 0AYS z 
m 
~ 

() 

Cf) 

TABLE 54 OTTAWA D = 3 I+ 6. 0 CEGREES EAST PLUS TAEULAR VALUES IN MINu TES 1971 
m 
ll -m 
Cf) 

z 
U.T. JAN FEE MAR AFR r1 ~ y JUN JLL AUG SEF OCT ~av DEC YEAR SUMMER ECUl~UX WH.TER C 

~ 
Cil 
m 

0-1 19. 4 le.9 1 8. 9 19.9 20. 2 20.2 2 0 • 5 2 0. 0 19. '; 20.3 19.5 1-:3. 0 1':3. 7 20.2 19. 6 19.2 :0 

1-2 19. 7 19.S 19.2 20.0 20. 8 20.8 2 0. :3 2 0. 0 1 9 • 3 21.4 2 C. 4 19. 9 2 0. 1 2 0 • 5 2 0. U 
-1> 

2 D. 0 
2-3 19.6 20.2 19.9 19. 3 21. 2 2 0 • 7 20.4 2 0. 3 19.e 20.1 2 C. 4 2 0. 4 2 0. 2 2 0 • 7 1 c;. 8 20.2 
3-4 19 • 2 19.t, 19.c; 1S.3 1 ➔ .2 2 0 • 5 2 0 • t 20.6 19.1 19.8 2 0. 6 20. 1 19.9 20.3 1 'J • 5 19.':i 

4-5 19. 2 19.E 19.8 1S.9 19. 3 20.2 20.7 2 0. 6 18. 2 19.5 2 o. 0 19. 1 19. 7 20.2 19. 4 19.5 
5-6 18.6 18.8 19.6 19. 7 B.4 2 0 • 2 20.g 2 O.tl 18. 1 19.6 18.8 1ti. 9 19. 4 2 0 • 3 19. 3 18.8 
6-7 18. 7 1 tl. S 19.7 le. 3 17.3 2 0 • 4 2 D. 1 1 <";j. 4 19.4 19 .1 1t. 2 18. 7 19.0 19.3 19. 1 18.6 
7-8 19. 1 19. 4 19.1 20.7 u.8 lY.9 20.5 2 0. 4 21. 0 20.2 1 7. 2 18. 5 19.6 20.1 2 0. 2 18.5 

8-9 19. 3 19.3 19.1 a.a 20. 2 20.8 21.3 20.6 21. E 19. 8 18.9 ld • 4 20.0 20.7 2 o. 3 19.0 
9-10 18. 4 19.8 19. 8 20.9 21. 4 22.5 2 2. 7 21.7 21. 7 20.2 2 G. 0 18. 8 20.7 22.1 20.6 19.3 

10-11 19.1 20.2 20.8 é1.7 23. 0 24.1 2 4. 8 23.5 é 2. 8 19.9 lS.9 16 • 7 21. 5 23.e 2 1. 3 19.5 
11-12 19.8 20.0 2 0. 8 é1.6 24. 1 25.3 26.4 25.9 2 3. e 20. 2 20.1 18. 6 22.2 25.4 21. 6 19.6 

12-13 20.7 20.5 22.2 22.4 24. 8 2 5 • 4 27.0 26.6 24. 3 21.5 2 0. 7 19. 4 23.0 26.0 22.6 20.4 
13 -14 21. 0 21.3 22.5 22.0 23.2 23.8 2 E • 0 24.9 22.8 21.7 2 G. 9 20. 8 2 2. E 24.5 2 2. 3 2 1. 0 
14-15 19. 6 2 0. 1 20.8 2[.Lt 19. '3 21.6 23.0 21.2 19. '; 20.5 2 0. 3 21.1 20.7 21. 4 2 o. 3 20.3 
15-16 17.1 18. 0 18.2 18.0 16. 4 18.3 19.2 16. 5 1 4. S 17.6 18.5 19. 4 17. 7 17 .6 17. 2 18.Z 

16-17 15.3 15.4 14.9 1 ';. 0 11+ • 1 15.1 1 ';. 2 12.5 12.1 14.7 15.7 16. 8 14. 7 1 4. 2 1 "· 2 15.d 
17-18 13.8 13.5 12.2 13.Z 13. 0 13 • 8 13 .2 1 0 • 6 11. C 1J.1 1 4 • 1 14 • 7 13.0 12.7 12. 3 14. 0 
18-19 13.6 13. 0 11.E 12.E 14. 0 13.7 13. 1 11. 0 11. S 13.5 13.7 14 • 6 13. 0 12.g 12. 4 13. 7 
19-20 14.6 13.9 11.9 13.1 15. 2 14.5 13.8 12.a 13.8 14.7 14.8 15 • 0 14.0 14.1 13. 4 14. 6 

20- 21 15 • 13 15. ~ 13. 0 1 Lt • 1 16. 3 15.8 1 '; • 8 15.5 16. 1 16. 1 1E. 1 15. 6 15.5 15.g 14. d 15.7 
21- 22 11.2 16. 2 15.0 1 '; • 9 17. 3 17.3 17. 4 17.5 17. B 17.4 1 7. 3 16. 5 16.9 17. 4 16.5 16.8 
22-23 17. 5 16.8 1 7. 4 17.3 18. 6 18. 7 18.9 19.0 19-1 18-1 18.5 17. 7 18.1 18.8 18. 0 17.6 
23-24 18. 2 1 7 • é 17.6 11:. 0 19. 0 19.3 2 0 • 0 19.3 19. 1 19 • 0 18.d 18 • 4 18.7 19.4 1 a. i. 16.3 

MEANS 18. 1 18.2 18.1 16.5 1'3. 1 19.7 20.1 1s.2 18. 6 18.7 18.5 18. 3 18. 8 19.5 18.5 18.3 



l"EA ,~ VALUES OF MAGNETIC ELEMENTS 

H~TICAL INT ENSI TY-ALL OAYS 

TABLE 55 OTTAWA z = 560 00 PLUS TABULAR VALUES IN GAHHAS 1971 

U. T. JAN FEB HAR AFR MAY J UN JUL AUG SEF OCT r-.ov DEC YEAR SUMHER EQUI NOX WINTER 

0 - 1 456 451: 451 4 59 45 6 445 4 3 9 4 3 6 4E 426 419 420 442 444 443 438 
1-2 453 454 448 446 442 4 40 435 433 417 422 417 41b 436 438 43 3 436 
2-3 45 1 453 446 444 436 4 34 429 430 414 415 413 417 4 3 2 432 43 0 433 
3-4 448 44E 442 4 41 424 4 30 42e 420 410 4 10 410 414 42 7 425 42 E 430 

4-5 4 4 E 4 4 5 438 428 426 423 421 414 4 1 0 4 07 406 40€ 423 421 421 427 
5-6 443 443 43E 426 421 4 20 424 411 409 4 05 402 409 421 4 19 419 4 2 4 
6-7 439 442 431 421 410 416 421 409 404 4 05 399 407 417 414 415 422 
7-8 43 6 439 425 426 417 413 422 413 40E 4 07 39 3 405 417 41E 4H 418 

d-9 433 438 421 426 422 4 19 42E 416 407 4 08 397 400 418 421 416 417 
9-10 432 438 425 422 423 423 429 421 405 410 399 401 419 424 416 418 

10-11 43 5 440 430 429 429 422 429 422 408 412 403 404 422 42E 420 420 
11-12 438 442 437 4 29 429 421 427 422 411 414 406 406 423 425 423 423 

12-13 442 443 438 431 434 424 426 421 415 415 407 408 42 5 426 42 5 425 
13-14 442 4 lt 3 438 433 437 426 425 422 418 417 4 08 410 42E 427 426 426 
14-15 441 441 436 435 436 4 27 424 422 418 417 405 408 42E 427 426 424 
15-16 445 438 434 432 436 4 29 423 421 419 414 404 405 425 427 425 423 

16-17 449 438 435 435 438 4 30 4 2 4 422 42 2 415 406 407 42 7 428 427 425 
17-18 451 443 438 439 442 4 32 426 425 42 5 419 409 412 430 431 43 0 429 
18-19 454 448 444 448 4 46 4 36 4rc ' - 427 42~ 422 414 420 435 435 436 434 
19-20 45 b 453 447 454 454 440 4,r 

~~ 431 432 424 417 424 439 439 439 437 

20-21 45 7 454 451 459 460 447 437 436 434 425 418 421 442 445 442 437 
21-22 457 455 455 4 E2 462 452 441 437 436 426 420 420 444 448 445 438 
22-23 457 45tl 453 41::1 4 6 2 4 51 442 436 43E 427 418 419 443 448 444 438 
23-24 45 7 45€ 450 457 458 4 48 441 435 439 427 418 418 442 445 443 438 

0 
--t 
--t 

MEANS 446 1+4 E 440 439 437 4 31 429 4 24 419 416 409 412 429 431 429 428 )> 

~ 

°' )> 
--...) 



GEOMAGNETIC SERIES NUMBER 4 

TABLE 56 

Annual Mean Values (Ottawa) 

Year D(E) H z X y I(N) F 
0 

nT nT nT nT 
0 

nT 

1968.5 346 18.4 15684 56478 15238 -3713 74 28.8 58615 
1969.5 346 18.9 15760 56467 15313 -3729 74 24.3 58625 
1970.5 346 17.6 15858 56455 15406 -3758 74 18.6 58640 
1971.5 346 18.8 15960 56429 15507 - 3776 74 12.4 58643 

Values of X, Y, I and F are derived from means of D, H, Z. 
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ST. JOHN'S 

Officer-in-charge: G. A. Brown 

The magnetic observatory at St. John's, Newfoundland, 
began operation on August 1, 1968. A location in southeastern 
Newfoundland was chosen to reduce one of the largest gaps in 
the geographical distribution of the magnetic observatories of 
the northern hemisphere. In addition to contributing data for 
studies of worldwide geomagnetic variations and secular 
change, the St. John's observatory provides control for the 
many marine and airborne magnetic surveys conducted over 
the broad continental shelf east of Canada. 

The mailing address of St. John's observatory is: 

Division of Geomagnetism 
Earth Physics Branch 
Department of Energy, Mines and Resources 
Ottawa, Canada KlA OY3 

Observatory site 

The St. John's magnetic observatory occupies a site of 
135,000 m2 (33 acres), 3 km northeast of the centre of the 
city and 1.5 km from the sea. The area is magnetically flat, 
and the total intensity varies Jess than 15 nT within the site. A 
preliminary survey of geomagnetic time variations throughout 
Newfoundland revealed no gross anomalies of electromagnetic 
induction in the St. John's region, but some coastal induction 
effects must be expected and have in fact been found. 

Magnetic equipment 

Absolute instruments 

ST. JO H N'S 

A portable fluxgate magnetometer (Serson and Hannaford, 
1956)7 is used to determine the declination and inclination. A 
Barringer nuclear proton precession magnetometer (4.25760 x 
107 Hz/tesla) is the primary standard of total intensity (F). A 
set of three quartz horizontal magnetometers Nos. 680, 681, 
682 is the standard for horizontal intensity. A second portable 
(D, I) fluxgate was used for comparisons and for the St. John's 
magnetic repeat station program The analogue and digital 
variometers in operation at St. John's observatory are 
described in the introductory section of the Annual Report. 

In August 1971 the original glass-block instrument piers 
were replaced by solid marble piers, and a rug was laid on the 
floor of the observa tory. 

Ruska magnetogram baselines and scale values 

Following installation of new piers and rug the Ruska 
variometers were readjusted, leading to abrupt baseline 
changes in ail elemen ts on August 20( 1430). 

Baseline and scale values adopted for 1971 are given in 
Tables 57-59. 

Summary of mean values 

A summary by month, season and year of the mean hourly 
values for al! days in 1971, and a list of the annual mean 
values, are given in Tables 60-63. 
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GEOMAGNETIC SERIES NUMl:!ER 4 

TABLE 57 

St. John's 

H Baselines nT H Scale Values nT/mm 

Adopted Adopted 

Jan. 17388 Jan. 1-Aug.20(1300) 6.50 

Feb. 387 

Mar. 386 

Apr. 385 Aug.20(1430)-Dec.31 6.50 

May 384 

June 17383 to 17377 

July 17377 to 17372 

Aug. 1-20(1300) 17370 
18(2300}-19(1500) No trace 
20(1300-14 30) No trace 
29( 1200}-30(1200) No trace 
20(1430}-31 17615 to 17610 

Sep. 17610tol7607 

Oct 17606 

Nov. 1 7605 to 17603 

Dec. 17602 
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ST. JOH N'S 

TABLE 58 

St. John's 1971 

D Baselines D Scale Values 

Adopted 0 Adopted 
1

/mm 

Jan. 1-19 332 56.4 Jan. I-Dec.31 0.97 
20-31 332 56.5 

Feb. 1-14 332 56.6 ta 56. 8 
15-28 332 56.9 ta 57.8 

Mar. 1-31 332 57.8 ta 59.1 

Apr. 1-15 332 59.2 ta 59.9 
16-30 333 00.1 

May 1-1 7 333 00.3 
18-31 333 00.5 to 01.1 

June 1-14 333 01.2 ta 01. 8 
15-30 333 01.9 

Ju ly 1-31 333 0 1. 8 

Aug. 1-20(1300) 333 02.0 ta 02.4 

Aug. 18(2300)-19 (1500) ; No trace 
20(1300-1430); No trace 
29(1200}30(1200) No trace 
20(1 430}31 333 06.0 ta 05.6 

Sep. 1-15 333 05 .5 to 05.0 
16-30 333 05 .1 

Oct. 333 05 .2 

Nov. 333 05.4 ta 05.8 

Dec. 333 05 .9 to 07.0 
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GEOMAGNETIC SERIES NUMBER 4 

72 

St. John's 1971 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sep. 

Oct 

Nov. 

Dec. 

1-15 
16-31 

1-28 

1-31 

1-14 
15-30 

1-22 
23-30 

1-9 
10-31 

Z Baselines nT 

Adopted 

1-19(1800) 
18(2300}-19(1500) 
29(1200)-30(1200) 
19 (l 800)-20(1430) 
20(1430)-31 

l-21 
22-31 

1-10 
11-30 

1-19 
20-31 

TABLE 59 

50,000 nT+ 

621 
620to617 

617 to 612 

612 to 606 

606 to 604 
603 

604 

605 
604 

603 
602 

601 
No trace 
No trace 

Z trace inoperative 
608 

608 

608 to 610 
610 to 608 

607 to 606 
605 

605 
604 

Z Scale Values nT/mm 

Adopted 

Jan.1-Aug. 20(1300) 8.00 

Aug.20(1430)-Dec.3 l 8.30 



MEAN \/ALUES CF l"AGN ET IC ELEMENTS 

HORIZOhTAL INTENSITY·ALL CAYS 

TABLE 60 ST JOHNS h = 17 00 0 PLUS TABLLAR \/All.ES I~ GAMMAS 1971 

L. T. JAN FEB MAR APR MA Y JUN JUL AUG SEF OCT NOi/ CEC YEAR SUMMER EQUI NOX WlNTER 

0-1 b'+5 E: 52 668 670 690 702 706 711 709 715 718 721 692 702 690 684 
1-2 646 651 667 663 682 b99 70 2 7ù8 702 716 717 72 0 689 698 687 683 
2-3 644 t52 666 665 682 6% 70 0 708 702 710 71é 720 688 6% 686 683 
3-4 644 649 E:65 668 676 695 699 705 701 7 07 718 720 687 694 685 683 

'4-5 6 4 3 é51 664 662 679 693 698 704 701 710 718 719 667 694 664 683 
5-b 642 652 665 665 677 692 698 704 703 711 717 721 687 693 686 683 
t-7 6 '+4 b53 663 663 67 3 691 098 702 703 713 718 72 3 687 691 686 684 
7-8 bité bl.t 663 666 681 689 697 704 70t 718 717 724 689 692 688 685 

e-9 648 65~ 665 668 683 6 91 696 703 709 718 7 ~ -i. ~~ 725 690 69'4 690 688 
9-10 649 657 E:65 6b6 680 690 694 699 707 718 726 12e 690 691 689 690 

H-11 649 E:57 664 663 676 684 685 689 701 712 724 727 686 684 685 689 
11-12 6 "+'+ E:52 65'+ 655 667 678 677 681 690 703 717 72 4 679 676 676 684 

12-13 635 t:4't é45 649 663 671 670 672 678 692 708 719 671 669 666 677 
1 ;:-14 627 E:36 é.36 639 659 6é5 667 E:68 670 6E2 E:99 713 663 665 657 668 
14-15 621 6 30 E:32 639 65 9 667 672 673 670 682 é95 70 9 662 668 656 664 
15-16 623 6 33 639 61.+6 6b8 675 679 681 679 6€7 69e 70 9 668 676 663 666 

1E:-17 631 éAtO f; "+8 6!:)5 680 685 692 6 9 3 693 697 706 712 67 8 688 67 3 672 
17-18 638 E:49 65d 671 691 699 705 707 709 707 715 717 689 701 686 680 
18-19 643 6~5 669 685 70 3 709 719 717 721 716 722 73 0 699 712 697 687 
19-20 645 659 674 691 710 717 722 724 723 719 722 73 5 703 718 70 2 690 

20-21 6 lt 8 659 673 692 710 7 21 725 727 721 7'0 723 729 70 4 7 21 70 2 690 

21-2 2 649 659 672 690 70 5 717 720 722 717 719 721 728 70 2 716 70 0 689 

2 2-23 646 655 670 682 70 0 710 714 718 71'4 717 720 72é 698 711 696 687 

2 3-2 '+ 645 653 670 673 695 705 707 711.t 712 716 719 723 694 705 693 685 
U) 

:-i 
'-
0 

68 3 6 93 698 701 702 7 08 716 72 2 687 694 684 682 I 

HEANS 6 '+ 1 6::>11 661 666 z 
---J U) 

w 



-..J 
MEAN VALUES OF t4AGNETIC Gl .i:,. El EMENTS m 

0 
s:: 
)> 

DECLINAT IOh-Al L CAYS 
Gl 
z 
m 
~ 

ëi 
en 

TABlE 61 ST JCHNS 0 = 33 3 .o DEGREES EAST FLUS TA EULAI< VALUES IN MINUTES 1S71 m 
~ 
m 
en 
z 

l. • T • JAN fEB MAR APR MAY JUN JUL AUG SEP OCT hG V CEC YEAR SUHHER EQUI NOX Wit.TER C 
s:: 
CJ 

0-1 23. 1t 2 't. 5 26.0 28.1 28.5 29.8 30.5 32.1 32.'t 33.0 3 3. 7 3 4t. t 29. 7 30.2 
m 

29. 9 29.0 Jl 

1-2 23. 3 25.0 26.1 28.0 29.9 30.4 30.8 32.3 31.8 33.1 3 3. 5 3 4t. S 29. 9 30.9 29. 8 29.2 
:, 

2-3 23 .1 2 't. 5 26.2 27.4 29. 4 30 .4 30.9 32.6 32.2 32.6 33.5 34.S 29. 8 30.8 29. 6 29 .o 
3-4 22.8 2 3 .5 2 t .2 27.9 28.7 30.3 31.5 32. 2 31.9 32.5 33.1 3 4t • 2 29. 6 30. 7 29. 6 2 8 .'t 

't-5 22.8 23.9 25.6 28.2 29.2 29 • 9 30.9 32.7 32.t 32.2 32.5 33.3 29. 5 30. 7 29. 7 28.1 
5-6 23.û 2 3 •'+ 2 6.0 28.7 29.6 30. 2 31.3 33.1 32.5 32 .3 3 2. 0 33.5 29. 6 31.1 29. 9 28 .o 
6-7 23. 2 2 3 .7 26.4 28.8 28.3 3 0. 't H.1 33.2 33.6 32 .3 32.3 33.5 29. 7 30. 7 30. 3 28.2 
7-8 23. 1 21t .o 26.3 29. 3 29.5 31.1 31.9 3't. 0 31+.2 32.8 31.9 33.6 30. 2 31.6 30. 7 28.2 

8-9 23 • ü 2 1t. 5 26.4 29 • 7 3 o. 7 33.2 33. 6 34'. S 3 4 • lt 32 .6 32.3 33.e 30. 8 33.1 30. 8 28.4 
s-1 o 22.2 2 4 .6 26.7 29.6 3 2. lt 31+.8 35.5 36.7 34'.5 32 .5 32.5 33.5 31. 3 34.6 30. 9 28.2 

10-11 22. 't 2 4. 5 27.B 30. 3 33.5 35.5 36.5 37.7 35.Q 33.2 3 2. 6 33.5 31. 9 35.8 31. 6 28.3 
11-12 23.1 2 4 • 9 26.7 30.5 3 3. 5 35.1 36.4 3 7 • 4 35.1 33.8 3 3. 4 33.S 32. 1 35.6 32. 0 28.8 

12-13 23.2 25.2 28.4 29.7 32.6 34.3 35.1 35.8 31+.5 31+.1 3 3.6 3 't. 5 31. 7 34.5 31. 7 29.1 
13-14 21 .b 24'.'t 26.7 28.5 29.9 32.2 32.8 32.8 31. 9 32 .3 32.4 33.S 30. 0 31.9 29. 9 28.1 
1't-15 20 • 1 21 .9 2 3. 7 25.5 21.0 29.1 29.4 29.6 28.S 29.6 30.1 32.2 27. 2 28.8 26. 9 26.1 
15-16 18.6 19.1 2 0 .9 22.6 21+. 3 26. 3 26.5 2 6 • 3 25.9 21.1 2 6. 1 30.7 2t+. 7 25.6 2t+. 1 24.1 

16-17 17. 5 11.1 18.5 20.5 22.lt 23.8 24.2 24 • 3 24.9 25.7 26.9 2S.1 23.0 23.7 22. 4 22.8 
17-18 17 .7 11.2 17.5 19.8 2 2. 2 23.0 23. 3 21t.2 25.5 26.0 21.2 28.7 22. 7 23.2 22. 2 22 .7 
18-19 18 .s 18.4 18.6 20.9 2 3. 3 23.7 24. 1 25.6 27.0 27.1 2 8. 3 2';.6 23.7 21+.2 2 3. '+ 23 .1 
1':-20 19.9 19.7 20.1 22. 2 24. 5 25. 2 25.2 27.5 2 8. 8 28.7 29 .8 30.9 25.2 25.6 25. 0 25.1 

20-21 20 .6 21.2 21.9 23.8 26.0 26.6 21.1 29.6 30.3 29.9 30.9 31. 5 26. 6 27 _,. 26. 5 26.0 
21-22 21.1 21 ., 2 3.8 25. 0 26.8 28.2 28. 7 30.8 31. 0 31.0 31.9 31. 9 21. 7 28.6 27. 7 26.6 
2 2-23 22 .o 22.1 25.1 26.1 27.6 29.2 29.6 31.2 31.lt 31.8 32.5 33.0 28. 5 29.'+ 28. 6 27.6 
2 3-2'+ 22 .8 23.5 25.0 21.2 27.5 29.4 30.1 31.5 32.1 32.7 3 3. 0 33.6 29. 0 29.6 29. 2 28.2 

MEANS 21.& 22.7 24.5 26.& 28.2 29.7 30. 3 31.6 31. '4 31.2 31.6 3~. 8 28. 5 29.S 28.4 21.2 



HEAN VALUES OF ~AGNETJC ELEMENTS 

IIERTICAL lNTENSITY-ALL CAYS 

TABLE 62 ST JOHNS z = 50500 PLUS TABI.LAR VALLES I~ GAHHA S 1l371 

1. • T • JAN FEB ~AR APR HA Y JUN JUL AUG SEP OCT NOi/ CEC YEAR SUHHER EQUINOX M INTER 

0-1 283 ao 272 260 262 261 255 251 249 247 250 254 260 257 257 267 
1-2 282 272 270 254 244 252 250 248 23é 241 2 lt 7 25 3 254 248 250 263 
2-3 279 275 266 258 246 2 4 8 246 243 231 2 35 242 25 D 252 24é 248 262 
3-4 278 273 2é3 257 246 247 245 237 23lt 233 2 lt 4 25 0 251 244 247 262 

4-5 276 272 262 245 250 248 243 234 235 2H 24 3 247 249 244 245 260 
5-6 272 277 267 249 250 247 247 236 241 240 243 248 251 245 249 260 
t-7 270 277 263 249 247 246 250 240 235 242 24 2 25 Q 251 246 247 260 
7-8 271 274 2é1 254 250 245 250 243 23é 2 lt5 2lt 1 249 252 247 249 259 

e-9 275 273 261 256 257 248 251 247 240 248 243 24E 254 251 251 259 
9-10 277 275 262 253 255 246 250 246 241 250 243 24 7 254 249 251 260 

10-11 277 275 264 255 256 244 246 241 239 249 245 24 7 253 247 252 261 
11-12 275 273 262 254 255 246 244 239 238 245 243 247 252 246 250 260 

12-13 272 26d 258 256 259 248 246 241 240 242 24 o 243 251 249 249 256 
13-14 272 264 259 259 2b6 256 250 248 245 243 241 242 254 255 251 255 
14-15 276 268 265 267 27 5 265 260 256 253 249 244 245 260 264 258 258 
15-1b 285 277 274 27é 28 4 274 268 265 265 255 254 25 3 269 273 268 267 

1é-17 291 286 282 283 28 8 283 273 273 271 2é3 2E1 25 6 276 279 274 274 
17-18 295 290 290 292 291 284 276 277 27 3 2E5 264 267 280 282 280 279 
1e-19 295 292 293 298 291 282 277 2 7 é 274 2E7 264 HO 282 281 283 280 
19-20 292 292 293 296 292 280 276 27 3 269 2E4 259 267 279 280 280 277 

20-21 292 290 290 293 291 280 274 271 265 2E1 258 26 3 277 279 277 276 
21-22 290 291 286 290 287 276 268 264 262 258 256 261 274 274 274 274 
2 2-23 288 289 278 280 28 0 271 265 260 25E 256 25 3 257 269 269 268 272 
23-24 287 286 277 265 274 266 261 257 254 252 253 255 266 264 262 270 

V, 

;--l 
t.... 

0 
HEANS 281 279 271 267 267 260 257 253 21t9 249 249 25 3 261 259 259 265 I 

-.J z 
V, ui 
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TABLE 63 

Annual Mean Values (St. John's) 

Year D H z X* Y* !(North)* F* 
0 0 

nT nT nT nT nT 

1968.5 333 02.2 17436 50769 15541 -7906 71 02. 7 53680 
1969.5 333 09.9 17503 50777 15619 -7901 70 58.8 53709 
1970.5 333 16. 7 17598 50788 15719 -7913 70 53.3 53750 
1971.5 333 28.5 17687 50761 15825 -7899 70 47.4 53754 

•x, Y, I and Fare d erived from annual means of D, H, Z. 
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VICTORIA 

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

The Victoria magnetic observatory was established in 1957 
on the grounds of the Dominion astrophysical observatory 
(now National Research Council of Canada) on Little Saanich 
Mountain about 16 km north of Victoria, British Columbia. 
The observatory is pleasantly situated some 185 m above mean 
sea level, in a wooded area about 120 m northeast of the 
Dominion astrophysical observatory office building. The site 
was chosen in 1956 for convenience to observatory facilities 
and power, while maintaining adequate separation from 
buildings and pipelines. 

The mailing address of Victoria magnetic observa tory is: 

Victoria Magnetic Observatory 
R.R. #7 
5071 West Saanich Road 
Victoria, British Columbia V8X 3X3 

Observatory site 

The area is one of acid intrusive rocks of Mesozoic age. A 
survey was made in 1956, using a 7.5 m grid separation of 
stations, to determine the vertical magnetic fie ld intensity 
gradients. Th.is revealed an average station difference, in
dependent of sign, of 25 nT ±20 nT standard deviation in any 
one difference. No large anomalies exceeding 25 nT were 
found within 30 m of the building site and the dist ribution of 
small anomalies was apparently random. Beyond this distance 
to the southeast a decrease of 50 nT was noted. The building 
site was therefore chosen for its flatness and convenience. To 
the east the ground falls rather steeply. 

Magnetic equipment 

Abso lute instruments 

In March 1968 a GSI precise (first order) magnetometer, 
following the rotating coil design of Dr. I. Tsubokawa and 
manu factured by Sokkisha Lim.ited, Japan, replaced the 
portable fluxgate magnetometer for the detennination of 
declination and inclination. 

Additional magnetic equipment in operation at Victoria is 
described in the introductory section of the Annual Report. 

Magnet ic reductions 

As of 1962 data has been processed on the semi-automatic 
magnetogram reader,9 with output directly to computer cards. 
Direct photo-offset reproduction of the computer output 

VICTORIA 

sheets was used fo r the observatory yearbooks. The data are 
available on tab cards, and duplicate decks can be supplied to 
interested agencies. 

Baselines and scale values 

The adopted scale values for Ruska magnetograms are as 
follows: 

D: Jan. 1 to Dec. 31 0.94 min/mm or 
5.15 ±0.02 nT/mm 

H: Jan. 1 to May 10 2.37 ±0.02 nT/ mm 
May 10 to Nov. 4 2.30 ±0.02 
Nov. 4 to Dec. 31 2.33 ±0.02 

z Jan. 1 to May 10 4.02 ±0.02 nT/mm 
May 10 to July 31 4.04 ±0.03 
Aug. 1 to Aug. 31 4.08 ±0.03 
Sep. 1 to Dec. 31 4. 12±0.03 

Baseline drift in ail three components was negligib le. The 
nns value of the observed minus adopted baselines is ±0.3 
minute fo r declination, ±2 nT for the horizontal component, 
and ±2 nT for the vertical component. 

Declination D 

Horizontal 
intensity H 

Temperature 
correction 
(nT/mm T) 

Vertical 
intensity Z 

Temperature 
correction 

Temperature 
reference 
levels 

1971 Ruska Baseline Values (Victoria) 

Jan. 1(0000) - Aug. 8(0004) 22°9.2
1 

East 
Aug. 8(0004) - Dec. 31 (2400) 22°8.9

1 

nT 
Jan. 1(0000) - May 10(1557) 18874 
May 10(1557) - July 10(1633) 18926 
July 10(1663) - Nov. 4(1812) 18921 
Nov. 4(1812) - Nov. 18(1933) 18860 
Nov. 18(1933) - Dec. 31(2400) 18917 

-1-9 when temperature is greater than reference level 
- 7 when tcmperature is less than refe rence level 

Jan. 1 (0000) - May 10(155 7) 53050 
May 10(1557)- Nov. 4(1812) 53038 
Nov. 4(1812) - Dec. 31 (2400) 53022 

-2nT/mm T 

(mm) 
Jan. 1(0000) - May 10(1557) 5.8 
May 10(1557) - Nov. 4(1812) 12.0 
Nov. 4(1812) - Dec. 31 (2400) 5.0 

Summary of mean values 

A summary by mon th, season and year of the mean hourly 
values for ail days in 1971, and a list of the annual mean 
values, are given in Tables 64- 67. 

77 



--.J Gl 
00 m 

MEAN VALUES OF MAGNETIC ELEMENTS 0 
~ 
)> 

HOR I ZONT Al INTENSITY 1 GAMMAS 1 (ALL DAYSI Gl 
z 
m 

TABLE 64 VICTORIA H = 18,500 GAMMA+ 1971 --i 
(") 

U.T. JAN FE8 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR SUMMER EQUINOX WINT ER (/) 
m 
~ 

0- l 461 459 467 475 478 479 481 487 481 477 479 480 475 481 475 470 m 
(/) 

1- 2 464 462 469 474 473 480 4 79 480 475 474 480 480 474 
z 

478 473 47 2 C 
~ 

2- 3 465 462 472 471 472 480 4 81 480 473 474 481 4 79 474 478 473 472 
ID 
m 
JJ 

3- 4 465 463 471 469 471 4 79 478 478 472 476 480 479 473 477 472 47 2 :,. 

4- 5 463 464 470 467 472 479 479 478 474 476 479 478 473 477 472 471 

5- 6 1,63 467 471 466 472 479 480 478 477 477 480 477 474 477 473 472 

6- 1 461 465 471 471 476 480 482 481 476 478 478 476 475 480 474 470 

7- il 460 465 472 469 476 479 481 482 477 477 480 4 75 474 480 474 470 

8- 9 458 466 471 472 477 481 484 483 479 481 479 474 475 481 476 469 

9-1 J 460 466 473 473 479 481 486 486 479 481 478 477 477 483 477 470 

lC-1 l 461 468 476 474 481 481 486 487 481 483 482 478 478 484 479 47 2 

l l-12 464 470 477 473 477 482 486 486 48 l 485 482 480 479 483 479 474 

12-13 466 471 478 4 76 480 484 487 486 4e4 486 484 481 480 484 481 476 

l3-14 467 472 478 477 4A2 485 490 489 486 485 485 483 481 4A7 482 47 7 

14-15 466 470 479 475 478 485 491 489 482 484 485 484 481 486 480 47 6 

15-16 466 469 477 474 476 481 4A6 483 476 479 481 485 478 482 477 47 5 

16-17 464 1166 471 466 46A 476 4 78 473 465 472 478 482 472 474 469 473 

11-1q 457 461 461 455 462 470 469 462 457 465 473 476 464 466 460 46 7 

l il -19 448 453 454 449 456 465 460 456 452 462 465 468 457 459 454 459 

l9-2J 442 448 444 449 456 461 459 457 453 462 459 461 454 458 452 453 

Zu-21 440 442 442 449 459 460 462 460 460 466 459 459 455 460 454 450 

21-22 445 446 444 451 464 462 467 466 467 471 461 463 459 465 458 454 

22-23 452 451 452 455 468 467 472 474 473 476 469 469 465 470 464 460 

23-24 457 456 462 462 473 475 4 76 480 477 477 474 476 470 476 470 466 

.\1f:i\N 459 462 467 466 472 4 76 479 477 473 476 476 476 472 476 471 468 



MEAN VALUES OF MAGNET IC El EMENTS 

OECLINATION (MINUTES) IALL DAYSI 

TABLF 65 VICTOR! A 0 = 22 DEG oo.o MIN EAST + 1971 

U.T. JA"'l FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR SUMMER EQUINOX WINTER 

o- 2 1.A 2 1. l 19.8 18.8 18.0 17.4 17.6 18.0 19.5 20.0 19.3 19. l 19.2 17.7 19.5 20.3 

l- 2 22.5 21.6 20.4 19.3 19.3 18. 5 19.1 19.0 20.3 2 0.2 19.9 19.8 20.0 19.0 20.1 21.0 

2- 3 2 3. 2 22.2 21.0 20 .5 20.3 19.7 2'.). 2 19 .7 20.1 21.4 20.6 20.5 20.8 20. 0 20.9 21. 6 

3- 4 23 .R 23 . 2 21.8 21.2 22.0 20.8 21) .7 20.5 20.9 21.2 21.0 21.0 21.5 21.0 21.3 22.2 

4- '; 23.9 2 3.? 22 .1 22.3 21. 9 2 l. 5 21.4 21. 1 2 l. 1 21.4 21.6 21.5 22.0 21.5 21.9 22. 5 

5- ,, 24. 1 23.4 2i'.8 22.6 21.f' 2 l. 7 2 1.0 21.3 21.5 21. 4 21.4 21.3 22. 0 21.4 22.1 22.5 

6- 7 24.3 23.2 23 . 1 23.4 22 .9 2 l. 7 2 1.4 21.8 21.4 2 l. 4 21.2 21.2 22.2 21.9 22.3 22.5 

7- '1 24.0 23.6 24.0 22 .9 <'2. 3 21.9 ?1.2 21.3 21.4 20.5 20.1 21.2 22.1 21.1 22.2 22.4 

8- •) 23.2 23 .5 24.5 23 .3 22.4 2 1.7 21 • l 21. l 20.6 20.8 21. 1 20.9 22.0 21.6 22.3 22.2 

9-1 () 22 .9 23 .4 24.0 23.0 22 .3 21.R 2 1.1) 21.4 21.5 2 C. 7 21.2 20.1 22.0 21.6 22.3 22.0 

10-11 23.6 23.l 24.7 23.l 22.1 ;>?..4 20 .9 21.7 22.6 l O. 6 20.2 20. 3 22.1 21.8 22.6 21.8 

11-1 2 24. 3 23 .4 23.1 23 .5 22.8 23.2 21.6 22.5 22.1 21.4 20.4 20.3 22.4 22.5 22.1 2 2. l 

12-13 24.l 23.5 23.6 23.5 23.7 23.2 2 3. 1 22.7 22. 7 21.5 20.2 20.3 22.1 23.2 22.8 22.0 

13-14 23.9 23.6 2 3. l 24.3 24.8 24.3 ;>4.2 23.6 23.5 20.9 20.1 19.9 23.l 24.2 22.9 22.0 

14-l'i 23.3 22.6 23.8 25.4 25.7 25.9 ?6.0 25.8 24. 3 2 l .9 21.0 20.1 23.8 25.8 23.9 21. 7 

15-1 6 24.0 23.8 25.2 26.1 21.0 27.0 27.5 27.4 25.5 2 7 .9 21 .4 20.8 24.9 21.2 24.9 22.5 

16-17 25.5 24.7 26.B 26.4 27. 3 27.l 28 .3 28.0 26.3 23.7 22.5 21.7 25. 7 27.6 25.8 23.6 

17-18 26. l 25 .3 26.7 26.4 25.9 26.4 21.2 26.5 24.7 22.9 23.1 21.5 25.2 26.5 25.2 24.0 

18-1 9 25.7 24.5 25 .5 24.7 23.7 23 . 8 24 .0 22.5 21.8 21.1 22.3 21.8 23.5 23.5 23.3 23.6 

19-21) 24.4 23.3 21.9 22.7 21. 0 21.4 ?/J.O 19.0 19.0 18.8 20.7 20.9 21.3 20.4 21.1 22.3 

20-21 72.9 21.8 2 l. 7 20.9 19. 1 19.l 17. 3 17.0 17.5 17.9 19.3 20.0 19.5 18. 1 19.5 21. 0 

21-27 21.8 20.1 20. l 19.8 18. 1 11., l 6. l 16.0 l 7. 0 17.8 18.3 18.7 18.5 16.9 18.7 19.9 

22-23 21.5 20.2 19 . 3 18.6 17.2 16.7 15.9 16. 0 17.6 l 8. 3 18.3 18.3 18.2 16.4 18.5 19.6 

23-?4 21.5 2 0. '• 18.7 18.3 17.3 16 .5 11',.5 16.6 18.4 18.9 18.5 18. 3 18. 3 16.7 18.6 19. 7 

~ 
n 
-i 

23 .6 22 .9 22 .9 22.5 22 .0 21.7 21.4 21.3 21.4 2 o. 7 20.6 20.4 21.8 21.6 21.9 21. 9 0 
'1EAN ~ --..l 

► '° 
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TABI_F VICTOP. I!\ z = 53,000 GAMMA + 1971 -i 

n 
U.T. JAN Fi: f' MAR APR -,11y JlJN JUL AUG SEP OCT NOV DEC YEAR SUMl1E R EQUINOX WINTER (/) 

m 
~ 

n- L l 'i 115 11() 11q 11q 113 111) 107 104 98 97 100 109 112 108 107 m 
(/) 

1- ? 114 115 l 1 l 122 124 116 l 12 107 
z 

101 98 97 100 110 115 109 10 7 C 
s: 

2- l 11 'J 11 5 l L l L ;> 5 126 L l fl 114 108 1C5 101 98 100 111 117 111 107 
Cil 
m 
:D 

3- 4 l 1 5 ll h 114 1 2 l 124 1 l h 110 108 104 l C- 0 98 101 111 115 110 108 l> 

4- 'i 114 1 L 6 11 'î 1. 2 () 1 1 8 1 14 l rJ 7 10 7 103 100 c:;7 101 109 112 110 107 

5- .', l 1 5 11 6 114 11q 116 l 1 1 l 05 106 l 00 97 96 100 108 110 108 107 

6- 7 113 11 3 113 11 6 110 L()O l rJ4 102 qs 96 94 100 106 106 106 105 

7- 1 l I l 11 'I ll ù 11 2 105 105 l ')2 100 q6 q4 89 98 103 103 l 03 103 

8- 1 1 0'1 l l l l07 1 l 0 lfl4 J 03 10 1 q6 q1 91 89 92 100 101 100 100 

9-1 î 1 ')2 11 '1 1 Q;> 1J4 l ()? 1 00 q9 q5 F7 88 87 90 97 99 95 97 

10-1 l 1 IJ? 10 7 10 1 LJù 96 9(, 9fl 93 P7 86 87 88 95 96 94 96 

11-1 2 L 0'1 l )6 99 ::i 7 q5 95 96 92 84 85 86 86 94 95 91 95 

L 2-1 l l '.)4 l .)4 96 9 7 10 l qr, 97 93 e'3 84 86 88 94 97 91 96 

L 3-1 4 L ri, L0 4 <; 7 97 103 96 99 94 91 84 85 90 95 98 92 96 

14-J 'i L 0 1 )9 9 0 9 9 LOO '1 6 ')9 97 o;;> 88 86 92 96 98 95 95 

15-1 0 l () l 1 r r l 02 1 11 l 99 q 6 9'1 97 'l l 90 88 94 97 98 96 96 

16-1 7 [()'i ( () 4 1 03 1()1 98 95 'l4 94 q') 91 91 q4 97 95 96 99 

l 7- l ~ 1 % l 12 1 ()() q7 95 92 fl7 86 85 88 90 91 93 90 93 97 

18-1 'l l :16 09 96 '15 91 87 ,il 7q 8~ 84 88 91 90 85 89 96 

19-2) 106 'l7 9 2 95 oo fl6 7'l 77 P?. fl3 87 92 89 83 88 96 

20 - 2 1 106 99 93 S7 q4 87 /Hl 80 P6 85 88 93 91 85 90 97 

~1- 2: 1 0'1 1 ~3 9~ 1 00 100 9 0 84 86 90 fl9 90 94 94 90 94 99 

~2- , 3 l l 1 l 16 1 O l 105 104 96 9 l O? S5 93 93 95 99 96 99 10 1 

2 3- ? .• l 1 2 11 11 l O"i l 12 11 l 1 04 qq 99 913 94 94 97 103 103 102 10 3 

•~El\ N 1 ')g 10 7 l J4 107 l'l 5 l 'H qQ 96 q3 9 1 91 94 100 100 99 100 



VICTORIA 

TABLE 67 

Summary of Annual Mean Values (Victoria) 

Year D East H z X y F 
0 

nT nT nT nT 
0 

nT 

1956.6 23 00.2 18689 53427 17203 7303 70 43.2 56601 
1957.75 22 57.1 18703 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 
1968.5 22 29.4 18902 53138 17464 7230 70 25.1 56400 
1969.5 22 27.4 18923 53127 17488 7228 70 23. 7 56396 
1970.5 22 24.8 18946 53117 17515 7224 70 222 56395 
1971.5 22 21.8 18971 53099 17544 7218 70 20.4 56386 

X, Y, I, Fare derived from annual means of D, H, Z. 
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