
was too faint for the unpreamplified tone-ranging receiver to
provide reliable data.

In conclusion, we have evaluated a model of an ultra-high-
frequency Yagi antenna detecting vertically polarized signals in
the vicinity of a dielectric, non-conducting substrate. In this
configuration, the antenna forms a radio frequency version of
Lloyd's mirror and exhibits two-beam interference. The model
has been compared with telemetry data from the 1985-1986
South Pole balloon campaign and gives good agreement. The
most significant conclusion that can be drawn from this result is
that the top approximately 1 meter of snow surface near the
South Pole is very smooth at wavelengths between 10 cen-
timeters and a few meters.

The members of the field team were James R. Benbrook;
Edgar A. Bering, III; Jenny M. Howard; David M. Oró; Eugene
C. Stransbery; and Jeffrey R. Theall. Bering, Oró, Stansbery,
and Theall left the United States on 26 November, arrived at
McMurdo Station on 29 November, and arrived at South Pole

Station on 2 December, 1985. Benbrook and Howard left the
U.S. on 29 November, arrived at McMurdo Station on 2 De-
cember and arrived at South Pole Station 12 December. The
entire party left South Pole Station on 18 January and left
McMurdo on 23 January 1986.

This research was supported by National Science Foundation
grant DPP 84-15203.
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A statistical analysis of auroral activity
at South Pole Station, Antarctica,

1983-1985

F.T. BERKEY and C.N. KELLY

Center for Atmospheric and Space Sciences
Utah State University

Logan, Utah 84322-3400

The geographic and geomagnetic coordinates of Amundsen-
Scott South Pole Station (90°S) combine to provide unusual
opportunities for conducting optical observations of the dayside
aurora (Akasofu 1978). One of the instruments monitoring au-
roral activity at South Pole Station is a 35-millimeter all-sky
camera, which records images of the night sky at a rate of one
per minute. For the 3-year period beginning in 1983, the obser-
vations have been used to derive statistics on the occurrence of
the aurora australis in a 100 latitude interval centered at approx-
imately 75°S invariant latitude.

A simple index was compiled, which represents the number
of minutes during each hour that aurora was visible. If the
duration of visible aurora was less than 5 minutes, it was not
recorded. All available data were incorporated, including those
auroras recorded under overcast or ice fog conditions.

Using this index, the diurnal variation of auroral activity was
derived and is shown in figure 1, for each of the three austral
winter seasons (mid-April to mid-August). Two maxima in the
distribution are prominent, one occurring near 11 universal
time and a slightly smaller peak at 19 universal time. The mini-
ma at 15 universal time occurs at magnetic noon, and it seems
likely that this minima represents the often reported midday
auroral gap (Cogger et al. 1977). Since the threshold of the all-
sky camera is approximately 1 kiloRayleigh at 5577 Angstroms

(Eather 1979), it cannot be determine from these data if the
auroral gap is a spatial discontinuity or merely a decrease in
auroral brightness. A second minima occurs near 05 universal
time, or approximately 2 hours after magnetic midnight.

In 1983, the camera was not operated when the moon was
visible or if the sky was overcast. During both 1984 and 1985, the
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Figure 1. The occurrence of visual auroras at South Pole Station
during the 1983, 1984, and 1985 austral winters as a function of
universal time. The ordinate represents an averaged value of activity
in minutes per hour. The solid line denotes data for 1983, the heavy
dashes 1984, and the small dashes 1985. The times of local magnet-
ic noon and midnight are indicated by arrows.
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camera was operated essentially continuously so that these
years can be directly compared. In 1985, approximately 15 more
days of operation were recorded than during 1984. The 1985
data indicate a more than 300 percent increase in cloudiness
compared with 1984, which in turn may account for a decrease
of about 20 percent in auroral occurrence during 1985.

In order to determine the relationship between the planetary
magnetic index K and auroral activity at South Pole, figure 2
was derived. These data indicate that the maximum occurrence
of auroral activity is associated with a K index of 3. The rate of
occurrence falls off rapidly with increasing levels of magnetic
disturbance (i.e., the auroral oval expands) with very little au-
roral activity occurring at Kr values greater than 5. Over the
intervals for which the statistics were compiled, the average Kr
value was 2+.

A similar statistical study has been carried out for radiowave
absorption measurements at South Pole Station. The distribu-
tion of 30 megahertz absorption events with a magnitude great-
er than 0.5 decibel exhibits two maxima, one at 0130 universal
time and the second near 1300 universal time. Minima occur
near 07 and between 18-21 universal time (Rosenberg person-
nal communication). Since radiowave absorption is due to the
precipitation of more energetic electrons than those which ex-
cite the visible aurora, a one-to-one correlation is not expected
and, indeed, does not occur. The daytime maxima observed in
both radiowave absorption and the occurrence of visual aurora
are consistent with the location of South Pole Station near the
dayside auroral oval.

The all-sky camera at South Pole Station was operated by the
following winter science teams: Ken Mighell and Jim Hetrick
during the 1983 season, by David Clements and Richard Dyson
in 1984 and by Laura Kay and Cyril Lance in 1985. This research
is supported by National Science Foundation grant DPP

83-13428.
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Figure 2. The distribution of auroral activity at South Pole Station as
a function of the planetary magnetic index K. The data were sum-
med over all 3 years of observations and normalized.
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Observation of polar cap auroral
fading events

Q. Wu and T.J. ROSENBERG

Institute for Physical Science and Technology
University of Maryland

College Park, Maryland 20742

Various polar cap auroral activities have been observed at the
South Pole; one type is the polar cap auroral fading event. A
study by Akasofu (1974) showed that polar cap auroral activity is

closely related to substorms and the interplanetary magnetic
field, but the relationship, as well as the substorm itself, is still
not very well understood. By analyzing the observational data
of the fading event, we try to determine the nature of the fading,
and its relation to substorm activity and the interplanetary
magnetic field. By doing so, we hope to get a better understand-
ing of polar cap auroral activity.

The instrumentation available at South Pole Station useful for
this study are two photometers, at 360 nanometers and 427.8
nanometers; 20.5 megahertz, 30.0 megahertz, and 51.4 mega-
hertz riometers; and a three-axis fluxgate magnetometer. The
photometers and riometers have a wide field of view, about 60
degrees, and provide information about electron precipitation.
In addition to the digital data recorded from these instruments,
all-sky cameras provide continuous coverage during the austral
polar night, from May to August.

274	 ANTARCTIC JOURNAL




