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The objectives of this research program are to
study the characteristics of magnetic micropulsa-
tions at very high latitudes and to determine to
what extent the significant magnetoconjugate rela-
tions regularly observed at lower latitudes are also
observed at the geomagnetic poles. Induction-loop
systems using strip-chart and slow-speed magnetic
tape-recording systems have been in operation since
December 1964 at the U.S.S.R. antarctic station
Vostok in cooperation with Soviet scientists and at
Camp Tuto, near Thule, Greenland, with the assist-
ance of the U.S. Army Radio Propagation Agency.
All recordings are made in duplicate. The Tuto
system will be moved to nearby Kanak during the
summer of 1966 and will become a cooperative
program with the Danish scientific group there. The
Vostok operation also includes an experimental
telluric-current system, the first such installation in
a polar ice cap.

It had been expected that the very high resistivity
of the unconsolidated snow and the underlying ice
would preclude telluric-current recording on the ice
cap; however, by extending the electrode configura-
tion to a length of several meters and using a quan-
tity of NaCl solution as electrolyte, it was possible
to attain an electrode-pair resistance of less than 500
kilohms. Thus the available 1-megohm input imped-
ance amplifier produced an adequate signal for strip-
chart recording. This experiment was performed
during the summer. With the advent of the extreme
winter temperatures at Vostok, the electrode-pair
resistance increased to many megohms and pre-
cluded further recording. During the 1966-1967
antarctic summer, an electrode system using a more
highly ionized electrolyte will be installed. It is hoped
that the resistance of these electrodes will remain low
enough to permit year-round telluric-current record-
ing in the ice cap.

The analysis program includes spectral analysis of
the ELF fluctuations, polarization studies of the
magnetic polarization vector, sonographic studies of
Pc I (Pearl) type events, diurnal and seasonal
changes in activity as related to field-line distortion
and tipping of the field line with respect to the sun,
and magnetoconjugate relationships in all of these
phenomena.

Rayspan records have been made of most of the
Vostok and Tuto magnetic tapes from 1965. These
records provide synoptic information on the inci-
dence of activity in the various frequency bands.
For example, they show that Pc 1 events are quite
common at the geomagnetic poles, a fact hitherto
unreported in the literature. Many Pc 1 events ob-
served at College, Alaska, are also found in the
Tuto records and vice versa.

Scaling of the Tuto strip charts shows that the
diurnal and seasonal pattern of the short-period,
small-amplitude activity recorded by this system
corresponds generally with the patterns established
by studies of the longer-period activity from normal-
run magnetograms. The ratio of summer to winter
level of general activity is about 3 to 1. A prelimi-
nary scanning of the Vostok and Tuto records indi-
cates that the overall correlation of the types of ac-
tivity which normally display magnetoconjugate rela-
tionships at lower latitudes, is random.

Sufficient simultaneous N-S and E-W telluric D
and H induction-loop, and D and H normal-run
magnetometer records were obtained at Vostok dur-
ing January 1966 to attempt a magneto-telluric
analysis of the conductivity and layering of the
rocks underlying the ice cap.

V. P. Hessler revisited Vostok during December
27, 1965—January 27, 1966, for a complete cali-
bration and maintenance check on the induction-
loop system and for further experimentation on the
telluric-current system. He was accom panied by
John D. Jacobs, who wintered over at Vostok in
1964, and John H. Taylor, who is operating the
United States equipment at the station during the
1966 winter. Thanks are due to the Soviet person-
nel at Vostok for their interest in the U.S.-U.S.S.R.
cooperative experiments and for the assistance given
the visitors during their sojourn. Drs. John C. Noyes
and James F. Kenney of the Boeing Scientific Re-
search Laboratories are cooperating in this research
program. Part of the instrumentation for the project
was furnished by the Boeing laboratories.
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During the current year, as in the past several

years, the Coast and Geodetic Survey is conducting
programs in geomagnetism at Byrd and South Pole
Stations. Continuous-recording magnetographs, pro-
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