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In a recent pa er, ALFVBN (1955) has dis- 

with a polar distance of 5-10", and pointed 
out the need to check his theoretical predictions 

against observations of aurora and geomagnetic 

The Dominion Observatory has operated 
two magnetic observatories in the Canadian 
Arctic since 1948. One of these is situated at 

Ottawa, Ontario. 264.0" E) and the other at Resolute Bay, 

cussed the possibi ill 'ty of an inner auroral zone disturbances. 

1 Published by permission of the Acting Deputy 
Minister, Department of Mines and Technical Surveys, Baker N*W-T- 64.3" N, long. 
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Fig. I .  Comparison of disturbance for intervals of three hours between Resolute 
Bay and Baker Lake Magnetic Observatories, October, 1953 to March, 19-55. 
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Fig. 2. The magnetograms from Resolute Bay and Baker Lake Magnetic Observatories during 
July 9th and Ioth, 1954. 

Cornwallis Island (lat. 74.7" N, long. 265.1" E). 
The geomagnetic coordinates of t'iese observa- 
tories are @ = 73.7', d = 3 I 5.3 ' for Baker Lake 
and @=83.0", d=289.0° for Resolute Bay. 
Thus the polar cap observatory at Resolute 
Ba is excellently situated with respect to 
A1 in's estimated position of the inner auroral 
zone, whilst the disturbance observed at Baker 
Lake is typical of that at a station on the 
northern edge of the auroral zone. A detailed 
analysis of the transient magnetic disturbance 
at both stations is under way; in the meantime 
it seemed advisable to comment on Arctic 
disturbance using the K indices for the two 
stations which have been measured on a 
routine basis for some time. 

The ranges for K index measurements for 
the two stations have been determined: the 
lower limit of K 9  corresponds to a z,500 
gamma range at Baker Lake and a 1,500 
Tellus VIIIr(I956). 2 
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gamma range at Resolute Bay. The frequency 
distribution curves of K values are then quite 
similar for the two observatories. Fig. I shows 
a comparison of the K indices for corre- 
sponding intervals of three hours. The corre- 
lation coefficient is high and equal to 0.77; 
this rises to a value 0.89 when the sums of the 
K indices for the day are compared. In view 
of AlfvCn's suggestions, it is of special interest 
to examine the magnetograms at the times 
when the K index at  Resolute Bay is appreci- 
ably greater than that at Baker Lake. Although 
such a selection is rather arbitrary in view of 
the non-linear nature of the K-scale, the six 
cases when the difference exceeds two were 
carefully examined. In five cases there is 
marked agreement in the form of disturbance 
shown in the two magnetograms, and no 
evidence for disturbance at Resolute Bay 
occurring independently of that at Baker Lake. 
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We believe this general conclusion is inde- 
pendent of the value adopted for K 9  in the 
measurement of K indices. Copies of the 
magnetograms for the two observatories 
around the exceptional period 18 to 21 hr. 
G.M.T., July 9th, 1954 are shown in Fig. 2. 
It can be seen that until 19.30 hr. G.M.T. 
approximately, there are appreciable move- 
ments in X ,  Y and Z at Resolute Bay with 
no evidence of corresponding disturbance at 
Baker Lake. After 19.30 hr., both stations are 
disturbed, but not excessively. The first 
interval does not apparently correspond to the 
initial phase of a storm. 

A preliminary analysis of storms at Resolute 
Bay has been completed, and so the magneto- 
grams from Baker Lake at the corresponding 
times were also examined. The storm patterns 
are complex and difficult to systematize, but 
no unusual initial phases appear at ResoluteBay. 

The fifteen cases when Baker Lake is 
appreciably more disturbed than Resolute Bay 
were investigated. With one exception only, 
these correspond to the presence at Baker Lake 
of marked bay activity: very large bays 

appear between 0 3  and og G.M.T. with the 
corresponding currents to the south of Baker 
Lake and flowing approximately north-west. 
In all these cases, however, a less distinct form 
of disturbance can still be resolved in the 
magnetograms from Resolute Bay. 

With two stations only in high geomagnetic 
latitudes it is not possible to look for a mini- 
mum of disturbance at an intermediate latitude, 
and the use of K indices in correlating polar 
cap and auroral zone activity is not ideal. 
However, this simple ap roach is of interest 

circuits of the currents of the auroral zone are 
closed over the polar cap, and in showing 
there is no outstanding evidence for an inner 
zone of precipitation in the Canadian Arc- 
tic. 

It is of interest to note further that the 
secondary zone of high magnetic perturbations 
at geomagnetic latitudes 80-85" suggested by 
Russian Arctic research (ANONYMOUS, 1954) 
is of spiral shape, and is not shown extended 
westwards into the Arctic Islands of Canada 
beyond Baffin Island. 

in confirming qualitative Y y the idea that the 
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