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To study the effects of ionospheric scintillations on the track-
ing of navigation satellites in the south polar regions, Applied
Research Laboratories of The University of Texas-Austin
(ARL:UT) has collected ionospheric electron columnar content
change data at McMurdo Station from 1979 to the present.
ARL:UT operates the satellite tracking station at McMurdo Sta-
tion for Navy Navigation Satellites (NNs's) and, in addition,
collects ionospheric data with a special piece of hardware called
the refraction offset generator (R0G). We have collected a large
amount of data during the period (1979-1982) about solar max-
imum that provides an important tool for studying the mor-
phology and spatial structure of the ionospheric irregularities in
the south polar region.

The NSS's transmit coherent radio signals at frequencies of 150
and 400 megahertz. These two signals are used to remove the

effects of the ionosphere from navigation. The ROG hardware
retrieves this ionospheric information providing a measure of
the change in the number of electrons along the line of sight as
the satellite passes over McMurdo Station in a 1,000-kilometer
orbit. The absolute number of electrons along the line of sight is
not obtained unless an additional reference measurement is
provided.

The ROG satellite tracking schedule for 1982-1983 was de-
signed to allow comparison with other data sources such as the
Dynamics Explorer satellites. Special tracking schedules were
also introduced to collect data during severe geomagnetic
storms. Approximatey 3,000 satellite passes of ROG data have
been recorded at McMurdo Station and shipped to ARL:UT for
analysis. The ionospheric area covered by this data set includes
large portions of the auroral oval and the polar cap.

Analysis of the ROG data is still in the early stages, but several
important results have come to light from a preliminary analy-
sis of the 1979 data. First, the irregularities appear to be very
strongly aligned along the magnetic field, as expected from
theory and from observations in the north polar regions. Sec-
ond, the intensity of the irregularities is not a function of the
activity level of the local magnetic field. This result has been
reported in some, but not all, of the previous polar ionospheric
studies. Further analysis of the full data set and comparison of
the results to other data sets is continuing.

The ROG equipment was operated by S. DeWeese and
R. Meegan during the 1982-1983 season. Antarctic logistic sup-
port was provided by National Science Foundation grant DPP 68-
00508.

Atmospheric infrasound from volcanic
eruptions in 1982

BRUCE N. MCKIBBEN

Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

Observations of atmospheric infrasonic waves have been
made at Windless Bight (77°45'S 167°35'E) near McMurdo Sta-
tion since 1976. In 1981 the system was expanded to cover the
passband of periods from 1 to 100 seconds, and a digital data
acquisition and analysis system was installed. In January 1982,
the digital system was upgraded to incorporate real-time ap-
plication of data adaptive pure-state filtering (Samson and
Olson 1981). Another computer and a full-time operator were
added to the program to allow additional analysis to be per-
formed throughout the year.

Through the 1982 austral winter season, computer software
was developed to facilitate the retrieval and analysis of the data
collected. This software package includes time-domain analy-
sis, spectral analysis, frequency-wavenumber (f-k) analysis,

pure-state filtering, beam-steer vector filtering, and rudimen-
tary graphics. A method was also developed for transmitting
analysis results and diagrams to Fairbanks, Alaska.

The f-k analysis in use at Windless Bight provides information
on the signal power relative to its velocity and azimuth of
arrival. The analysis is performed on a frequency-by-frequency
basis to give the complete f-k spectrum. At each frequency, a
slowness (inverse velocity) vs. azimuth (S-O) diagram is pro-
duced, which displays contours of the power function in wave-
number space. This analysis is useful for determining the
power in each signal if two or more signals are recorded
simultaneously.

Infrasonic waves produced by the explosive eruptions of El
Chichonal Volcano in Mexico (17°20'N 93°12'W) on 29 March, 3
April, and 4 April 1982 were observed at Windless Bight. The
signals from four eruptions were recorded travelling in the
direct great circle path from the source to Windless Bight. In
addition, signals travelling in the antipodal path from two of
these eruptions were recorded.

El Chichonal is located 12,101 kilometers from Windless Bight
at a true azimuth of 950W Assuming the velocity of sound to be
300 meters per second, it should take 11.2 hours for the in-
frasonic wave to arrive at the detector site. Actual travel times
are given in tables 1 and 2. Azimuth of arrival for each signal, as
determined by the time-domain analysis, is also shown in ta-
bles 1 and 2. Estimates of the azimuth and velocity can also be
made from the peak of the S-O diagram for the frequency of
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