
by Mr. Dale Vance, Environmental Research Labora-
tories, NOAA Boulder, Colorado, and U.S.A.-USSR
exchange scientist. Mr. Bo Gissel, Danish Ionospheric
Laboratory, Lyngby, operated the equipment at
Thule. Dr. James F. Kenney, Boeing Scientific Re-
search Laboratories, has collaborated in the research
since its inception in 1964.

The antarctic portions of the work were supported
by National Science Foundation grant GA-16496 and
GV-32925.
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U.S. exchange scientist
at Vostok Station, 1971

DALE L. VANCE
Environmental Research Laboratories

National Oceanic and Atmospheric Administration

The 1971 austral winter at the Soviet Union's
Vostok Station was productive scientifically as well
as an interesting personal experience, although geo-
physically the year can be classified as moderately
quiet.

The I  days prior to my arrival at Vostok were
spent at McMurdo Station preparing scientific and
personal cargo. Two planning sessions were held with
Navy operations people, and the official delegation
that was to drop me off was selected.

The singularly most difficult aspect of the Vostok
stay was the adaptation to the altitude (physiologi -
cally 4,000 meters). For the first 4 days one can do
little physical work, and it was the 11th day before
I could function normally.

Summer work was the most difficult. Relocation
of the micropulsation system for low noise operation
(for Dr. Wallace Campbell, University of Puget
Sound), calibration of the extremely-low-frequency
(ELF) system (for Dr. Victor Hessler, Geophysical
Institute, University of Alaska), and antenna con-
struction were a few of the tasks performed.

Once the equipment for the programs was in top
shape, I renovated the Jamesway hut where I lived
and worked. This remodeling and insulating was
made possible by a second flight on January 26, 1971,
that brought the necessary materials. For the first
time since 1965 beds replaced packing crates in the
hut.

Five programs were in operation throughout 1971:
VLF hiss and whistler recording utilizing an old
IGY Dartmouth system, riometers operating on 30
and 50 megaHertz, Dr. Hessler's ELF three-com-
ponent micropulsation systems and two-component
telluric current measurement system, and Dr. Camp-
bell's single-component ultra-low-frequency (ULF)
system.

For the first time, quality recordings on Dr. Camp-
bell's ULF systems at both Vostok, Antarctica, and
the conjugate station near Thule, Greenland , were
obtained.

Precision yearly calibrations for Dr. Hessler's ELF
recordings were accomplished in January 1971 and
January 1972. Additional system phase calibrations
were initiated in June 1971 and continued through -
out the remainder of the year. This calibration can
be used to eliminate phase shifts between the three
components (H, D, and Z) to improve the accuracy
of the magnetic field micropulsation polarization
studies.

At the request of the Soviets, continuous record-
ings of the north-south telluric current signal were
initiated in August. Essentially all programs oper-
ated throughout, with the riometers suffering from
temperature and noise problems.

Two major polar cap absorption events occurred
during 1971, one in late January in sunlight and one
near the first of September when day-night variations
were occurring.

This work was supported in part by National Sci-
ence Foundation grant AG-267.

Auroral observations at
Amundsen-Scott South Pole Station

S. I. AKASOFU
Geophysical institute
University of Alaska

South Pole Station is in a unique location for moni-
toring the amount of magnetic flux transferred from
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Figure 2. Photograph of a midday aurora, taken from the South
Pole station and the orbit of the ISIS-1 satellite that 'crossed' it,

1426 UT, June 13, 1969.

Figure 1. A series of all-sky photographs taken from South Pole
Station, showing the equatorward advance and subsequent pole-

word retreat of a midday aurora; May 30, 1970.

the day sector of the magnetosphere to the magneto-
tail during magnetosphere substorms. This is ac-
complished by observing the latitudinal shift of the
midday part of the auroral oval that is located just
poleward of the so-called "last" closed magnetic field
line in the midday sector. The midday part of the
oval can be observed at South Pole Station for about
4 months without serious hindrance of sunlight. It is
found that there is a close relationship between the
range of the equatorward shift of the midday aurora
and the magnitude of a negative bay at an auroral
zone station in the midnight sector. Their time vari-
ations also are similar. This relationship may be
taken to be a clear indication of a close association
of magnetospheric substorms with the transfer of the
magnetic flux from the front of the magnetosphere
to the magnetotail (Akasofu, 1972). Further, the
intensity of magnetospheric substorms is approxi-
mately proportional to the amount of the transferred
magnetic flux. Fig. 1 shows a series of all-sky photo-
graphs of midday auroras taken from South Pole
Station on May 30, 1970. It can be seen that a dif-
fuse aurora was located near the poleward horizon
at 1430-1500 UT and began to move back at 1730
UT. At about 1500 UT, a negative bay began at

Tixie Bay, Siberia, then a midnight auroral zone
station.

It is now well established that the midday part of
the auroral oval is caused by the direct intrusion of
solar wind plasma into the magnetosphere across the
magnetopause (or through the so-called 'cusp'). For-
tunately, the ISIS-1 satellite crossed the cusps over
South Pole station on numerous occasions. Fig. 2
shows an example of an all-sky photograph of a mid-
day aurora over South Pole on June 13, 1969. It
shows also the orbit of the ISIS-1 satellite, which
passed in the field of view of the camera about 15
minutes after this photograph was taken. The orbit
is projected along local geomagnetic field lines to a
height of 250 kilometers, the inferred height of the
aurora from the spectral characteristics of the ob-
served electrons. A detailed study of all-sky photo-
graphs and the corresponding satellite particle data
is in progress, in cooperation with Drs. David Win -
nigham and Walter Heikkila, University of Texas,
Dallas.

The work reported here was supported by National
Science Foundation grants GA-13556, GV-29335, and
GA-28i01.
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