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Continuous observations of ionospheric absorption
events were carried out during the past year at Byrd,
South Pole, and Vostok Stations (in cooperation with
the Soviet Antarctic Expedition), using riometers at
frequencies of 30 and 50 MHz. Solar activity increased markedly over its relatively low level during
the preceding year, and a considerable amount of
data on polar-cap absorption (PCA) events was obtained. Detailed analysis of the PCA data is now
under way.
Much of the effort has gone into analysis of data
obtained in earlier years, and the detailed results of
this analysis are now appearing in the literature. In
connection with PCA, a study of the riometer data
obtained from high-latitude locations in both hemi spheres during the major event in September 1966
has been completed (Reid, 1969). Fig. 1 shows the
30-MHz absorption at five stations during both daytime and nighttime conditions in the ionosphere. The
difference between these two sets of observations is
quite noticeable, and comparison with simultaneous
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satellite measurements of proton flux and spectrum
has yielded evidence supporting earlier suggestions
that atomic oxygen is of major importance in determining electron concentrations in the lower ionosphere.
A detailed study of data obtained from the five-way
riometer system operated for two years at Byrd and its
magnetically conjugate station, Great Whale River,
has also been completed (Hargreaves, 1969). Analysis
of about 600 auroral absorption events has shown that
the relative positions of event centers in the two hemispheres (which may be identified with conjugate
points) vary seasonally over distances of the order of
100 km. This seasonal variation is insufficient, however, to explain the winter asymmetry in absorption
between hemispheres that was discovered some years
ago (Hargreaves and Chivers, 1965), and it has been
examined in considerably more detail in the present
study. It appears likely that this asymmetry, which has
a marked diurnal variation, is caused by a real difference in electron-precipitation intensity between the
summer and winter hemispheres, although a seasonal
variation in chemical composition of the lower ionosphere cannot be ruled out entirely.
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Conjugate-Point Auroral Studies
at Byrd and Great Whale Stations
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Figure 1. Vertical radio-wave absorption recorded by 30-MHz
riometers at five high-latitude locations during the PCA event
of September 2-5, 1966. The upper diagram shows data obtained
during daylight in the lower ionosphere, and the lower diagram
shows night-time data.

September—October 1969

The magnetic field line that passes through Byrd
Station in the Antarctic touches the earth at its
northern end near Great Whale Geophysical Station,
on the eastern shore of Hudson Bay, Canada. The latter station is operated by the National Research Council of Canada (NRC), and for several years conjugatepoint auroral research has been carried out at Byrd
and Great Whale in cooperation with the ESSA Research Laboratories in Boulder, Colorado, and the
Arctic Institute of North America (AINA) in Washington, D.C.
High-latitude conjugate-point studies are handicapped by the fact that, during most of the year, there
is darkness at one conjugate point when there is day231

light at the other. If, however, we include periods of
twilight (when the sun is more than six degrees below
the horizon), we have some 1200 hours a year when
the sky is dark simultaneously at Byrd and Great
Whale. The periods of clear, dark sky at any one
station will total less than half the above figure, however, and the periods of clear, dark sky simultaneously
at both stations will be very much less.
The identical auroral instrumentation which has
been operated at both stations consists of an auroral
photometer utilizing a photomultiplier tube, and two
all-sky cameras, one using black and white 35-mm
film, and the other, color 16-mm film. The photometer covers a field of 13° width centered on the
zenith, and produces an analog signal on a strip-chart
reccrcler with a time resolution of a few seconds. The
recorded wavelength is a band about 50 A wide at
5577 A, the forbidden green line of 01.
During 1968, the two photometers recorded simultaneously for some 1300 hours and produced good
records during this time. The four all-sky cameras
operated simultaneously for approximately
1200 hours. During these periods, there were 100
1 'oursvhcn the sky was clear at both ends of the field
line, and the prime records obtained during these
periods are now being analyzed to determine variations
in the degree of conjugacy between the two stations.
Future plans call for a network of auroral photometer
stations around Great Whale to enable more detailed
studies of how the field line passing through Byrd
fluctuates at the northern end with the changing
parameters of the earth's magnetic field.
The operators of the equipment at Byrd Station in
1968 were Messrs. M. Frederick Cady of ESSA Research Laboratories and Gregory S. Richter and Michael Kramer of the ESSA Weather Bureau. It is to
their credit that the 1968 records are of such good
quality and that the down-time of the instruments
was less than 5 percent. The scientists involved in
setting up the equipment and in studying the results
in Ottawa include Dr. Michael D. Watson of NRC
and Mr. A. Lawrence Spitz of AINA.

Translation in Preparation
The following Russian monograph has been subiiiittecl to the Clearinghouse for Federal Scientific and
Technical Information for translation under the
Israel Program for Scientific Translations:
Arctic and Antarctic Scientific-Research Institute.
Scientific results of Soviet antarctic expeditions. Leningrad, 1968. 264 p. (Its Transactions of the Soviet
Antarctic Expedition, vol. 38).
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Cartographic Activities of the
U.S. Geological Survey, 1968-1969
R. B. SOUTHARD

Topographic Division
U.S. Geological Survey
Geological Survey topographic field operations in
Antarctica were described in the July—August 1969
issue of the Antarctic Journal. Other activities in
connection with the antarctic mapping project were
performed in the Washington, D.C. area.
The results of earlier field work were computed and
used with aerial photographs obtained by U.S. Navy
Antarctic Development Squadron Six to Survey specifications for the compilation of maps in support of
U.S. Antarctic Research Program activities. Nine maps
completely covering the Pensacola Mountains, and
four maps of the area between 74° and 76°S. in
southern Victoria Land, were published at
1:250,000 scale covering about 46,000 sq. miles. Mapping at the same scale is in progress for 14 maps in
northern Victoria Land and 22 maps in the coastal
area of Marie Byrd Land between Cape Colbeck and
Bear Island. Three 1:500,000-scale sketch maps were
published in shaded-relief editions, covering the
coastal areas of Ellsworth Land between Thurston
Island and the Lassiter Coast (about 120,000 sq. miles
of previously unmapped area).
Fifty-eight completed quadrangles in shaded-relief
editions at 1: 250,000 scale, covering 238,785 sq. miles,
and 7 sketch maps at 1:500,000 scale, covering
331,700 sq. miles, are now available. An Index to

Topographic Maps Antarctica, Scale 1:10,000,000

was issued showing all antarctic maps published by
the U.S. Geological Survey.

The AGS 1:3,000,000-Scale Map of
Antarctica
DOUGLAS WAUGH

American Geographical Society
Since reporting in the September-October 1968
issue of the Antarctic Journal (vol. III, no. 5, p. 214),
the American Geographical Society has continued to
keep up to date its four-sheet map of Antarctica at a
scale of 1:3,000,000.
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