U. S. national program in world magnetic chart
compilation.
These geomagnetic data are made available to all
users, domestic and foreign, through the World Data
Center (WDC-A) for Geomagnetism, under the direction and supervision of the Environmental Data
Service of the National Oceanic and Atmospheric
Administration. WDC-A, located in Boulder, Colorado, sends copies of the data to other World Data
Centers in the Soviet Union, Denmark, and Japan,
thus making them readily available to users throughout the world.
In addition to the magnetograms recorded at the
various antarctic observatories, the following processed data are available from the WDCA:
Station
Byrd

Tabulations of Hourly values
hourly values (magnetic tape)
7/57-12/71

6/63-10/65
Eights
Little
America 7/57-12/58
Plateau
2/66-11/68
South
1/59-12171
Pole

2.5-minute
digitized values

8/57-11/65

1/63-12/65,
1/68-6/68,1/70

9/64-9/65

9/64-9/65

7/57-12/58
1/59-6/63
1/64-12/68
1/70-6/70

1/63-6/63
1/64-12/68
1/70-6/70

Micropulsations
at the geomagnetic poles, 1971
and R. R. HEACOCK
Geophysical Institute
University of Alaska
V. A. TROITSKAYA
Institute of Physics of the Earth, Moscow
V. P. HESSLER1

This micropulsation research program at the geomagnetic poles has been continuous since its inception in late 1964. The three-component induction
magnetometer system at Vostok, Antarctica, is operated cooperatively with Soviet scientists of the Arctic
and Antarctic Scientific Research Institute, Leningrad, and joint analysis of the data is made with
scientists of the Institute of the Physics of the Earth,
Moscow. A similar system at Thule (Qanaq), Greenland, is operated in conjunction with the scientific
activities of the Danish Ionospheric Laboratory,
Lyngby. Recording is by both strip chart and slow
'Also guest worker at the Geomagnetism Laboratory, National Oceanic and Atmospheric Administration, Boulder,
Colorado.

September-October 1972

speed magnetic tape. Duplicate original records are
provided for all cooperating groups. The geomagnetic
pole data are particularly essential to polar cap ionospheric propagation studies of micropulsations generated on the closed field lines that do not extend
northward of the auroral oval.
In February-March 1971 the chart recorders at
Vostok and Thule were run at 0.75 inch per minute
as part of a global experiment in the study of short
period magnetic activity organized by Dr. Troitskaya.
The rapid-run charts from both sites have been forwarded to Troitskaya's group for an extensive analysis
of all types of micropulsations. Rayspan and Sonagraph records from the magnetic tapes are made at
the University of Alaska.
Preliminary studies of wave polarizations for periodically structured type Pc 1 micropulsations recorded at Vostok in 1969-1971 have been completed.
In most of the events the activity was approximately
linearly polarized in the horizontal plane. This result
is in agreement with Pc 1 observations at middle
latitudes (Fraser and Summers, 1972; Summers and
Fraser, in press) and is in agreement with the theoretical predictions of Greifinger and Greifinger (1968)
and Greifinger (1972). However, some of the events
observed at Vostok were very nonlinear, i.e., elliptic.
Our tentative interpretation is that these were not
simple periodically structured Pc 1 events, but were
superpositions of two or more distinct events. That
is, we assume that signals were received simultaneously
at Vostok from two or more source regions.
Another characteristic of the Vostok Pc 1 polarizations is that the Z-component is relatively small. The
ratio of Z to the resultant H and D component is generally less than 1 to 10. This indicates that the subsurface at Vostok is a relatively good reflector for
these obliquely incident Pc 1 waves, the Z-component
of the reflected wave largely canceling the Z of the
incident wave.
A Geophysical Institute Scientific Report that
makes extensive use of the geomagnetic pole data has
been published (Hessler and Troitskaya, 1972). The
several papers of the report were written by Soviet
Finnish, Danish, and American authors. The report
covers Pc 1 micropulsation activity at high latitudes,
main regularities of micropulsations at the geomagnetic poles, and micropulsations associated with polar
magnetic substorms. Among the significant results
presented in the report is the discovery of precursors
to the prominent magnetic substorms of the auroral
oval (Troitskaya, et al., 1972). The precursors, consisting of bursts of pulsations with 2- to 7-minute
periods, occur in the region of the geomagnetic poles.
They arise or are intensified approximately 1 hour
before the substorm occurrence.
The equipment at Vostok was operated in 1971
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by Mr. Dale Vance, Environmental Research Laboratories, 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 Research 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 geophysically 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.
158

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 construction 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-component micropulsation systems and two-component
telluric current measurement system, and Dr. Campbell's single-component ultra-low-frequency (ULF)
system.
For the first time, quality recordings on Dr. Campbell'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 recordings of the north-south telluric current signal were
initiated in August. Essentially all programs operated 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 Science 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 monitoring the amount of magnetic flux transferred from
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