
In the field of auroral absorption, which is re-
lated to the precipitation of energetic electrons into
the upper atmosphere, research has been concen-
trated on the broad statistical properties of ab-
sorption and the variations in absorption with
geomagnetic activity and other parameters. The
correspondence between bursts of energetic elec-
trons observed by satellites at great distances from
the Earth and auroral absorption measured by
riometers has been examined, and further work is
in progress. An example of the correspondence
seen occasionally is given in Fig. 2, in which the re-
sponse of a particle counter on board the satellite
IMP-1 (at a distance of 28 Earth radii in the anti-
solar direction) is shown with the simultaneous re-
sponse of the riometer at South Pole Station. The
general similarity of the two sets of data suggests a
direct link of some kind between the two locations.
It is also consistent with recent models of the dis-
tant geomagnetic field that predict a great extension
of the field in the antisolar direction and a connec-
tion between this geomagnetic "tail" and aurora
phenomena.
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Auroral Studies at Plateau and
Byrd Stations

ROBERT C. FAYLOR

Arctic Institute of North America
The Arctic Institute of North America's program

of auroral studies in Antarctica during 1966-1967
was in part an extension of aurora and airgiow ob-
servations conducted at several antarctic stations
since the IGY and in part a new approach to
antarctic ionospheric studies. In conformation with
the earlier programs, an observer was sent to the
newly established Plateau Station to determine the
frequency of occurrence of aurorae at a new loca-
tion within the zone of maximum frequency. Events
were recorded on black-and-white film with a 16-mm
all-sky camera and in color with a wide-angle 35-mm
camera. A single-line photometer recorded emis-
sions at 5577 A, and a sequential photometer re-
corded them at 3914, 5300, 5577, and 6300 A.
Copies of the data have been filed with auroral data
centers. A preliminary study of the data shows an
apparent, intriguing correlation with VLF occur-
rences, and a detailed analysis is now under way.

The program at Byrd Station was conducted in
conjunction with its geomagnetically conjugate sta-
tion—Great Whale River, Quebec, Canada—where
for several years the National Research Council of
Canada has conducted ionospheric research. Data
were sought on the simultaneity of auroral onset,
cessation, and variations of brightness, form, and
motion. To insure that the methods of measurement
at the two stations were as nearly identical as pos-
sible, personnel of the National Research Council
fabricated a second set of all-sky cameras and a
photometer for use at Byrd Station. With this
equipment and identical films and procedures, it is
believed that the data obtained on emissions at
3914, 4861, 5400, 6300, and 6563 A will provide
worthwhile insight into the behavior of the Earth's
magnetosphere. The information from both stations
is now being analyzed in Ottawa.

Geomagnetic Studies at Byrd,
South Pole, and Plateau Stations

JAMES V. HASTINGS

U.S. Coast and Geodetic Survey
Environmental Science Services Administration
Continuously recording magnetographs producing

permanent records of variations in magnetic de-
clination and horizontal and vertical intensity re-
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mained in operation at Byrd, South Pole, and Pla-
teau Stations throughout the past year. Absolute ob-
servations of the magnetic elements were made at
frequent intervals for the following reasons: so that
absolute values could be assigned to these elements
at any point in time; so that secular-change rates
could be established for accurate map-making; and
as an aid in investigations in solid-Earth physics
through studies of the spatially varying secular-
change rates. Obtaining data from these three sta-
tions is of special importance because few reliable
magnetic measurements have been made in that
part of the world in the past, partly because of the
relatively short history of all magnetic recording sta-
tions there.

A major responsibility associated with the geo-
magnetism program of the U.S. Coast and Geodetic
Survey is the compilation of the World Magnetic
Charts at 5- and 10-year intervals. The determina-
tion of secular-change rates in Antarctica for com-
pilation of the next (1970) updating of the World
Magnetic Charts will depend almost entirely on geo-
magnetic data obtained at Byrd, South Pole, and
Plateau Stations and at similar stations operated by
other nations on the Continent. In Antarctica, there
are no "repeat" observations—precise measurements
of the strength and direction of the magnetic field
made at exactly the same points, similar to those
made on other continents—that would assist in de-
termining the secular-change patterns.

After their receipt (about March 1968) at the
headquarters office of the Coast and Geodetic Sur-
vey, the magnetic data recorded during the past
year at Byrd, South Pole, and Plateau Stations will
be available to all researchers desiring them through
World Data Center A.

Electron Content of the
Antarctic Ionosphere, 1966

CRAIG P. STEPHENS and DAVID L. MOTT

Physical Science Laboratory
New Mexico State University

Measurements of the total electron content of
the antarctic ionosphere have been made by ref-
erence to data obtained by measuring the Doppler
shift of radio-frequency signals from Earth satel-
lites. The data were recorded at the Doppler satel-
lite tracking station at McMurdo, which was op-
erated by the Physical Science Laboratory of New
Mexico State University (Mott, 1966).

The results of the measurements are shown in the
figure. Each point represents information col-
lected during one satellite pass over the station.
During each pass, a series of columnar electron-
density measurements was taken. A least-squares
smoothing process was applied to this series of
values to obtain the value reported for that pass
(Stephens, 1967). All data were recorded in the
morning hours, local time.
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The continued presence of a substantial iono-
sphere during the extended period of total darkness
supports the hypothesis that the protonosphere acts
as a source of charged particles for the ionosphere
(da Rosa and Smith, 1967).

A correlation of the variations in electron con-
tent with geomagnetic activity is apparent. Days of
high geomagnetic activity, as indicated by the
values of the daily index A 1 , are listed in the table.
Our results indicate that the electron content of the
antarctic ionosphere decreases during periods of
high geomagnetic activity.

The observed ionospheric variations can be un-
derstood on the basis of a theory ascribing mag-
netic-storm behavior to distortion of the magneto-
sphere by the solar wind (Stephens, 1967). The
enhanced solar wind, resulting from an eruption at
the surface of the sun, induces fluctuations at the
boundary of the magnetosphere. Redistribution of
the magnetic-field lines causes collisions of charged
particles with stationary neutral particles in regions
where the density of both types of particles is sub-
stantial. The net result is an increase in heat in the
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