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The opportunity to make year-round routine measurements
of geophysical quantities in Antarctica is usually limited to the
few manned sites. When further locations of scientific impor-
tance are considered, it is often difficult to justify the enormous
cost of establishing and operating additional manned stations.
An attractive alternative is to deploy relatively low-cost automat-
ic science platforms that can operate unattended for a year at a
time. The unmanned facilities must provide shelter, heat,
power, and ample data storage for all experiments on board.

Field testing of a prototype automatic geophysical observato-
ry (AGO) began in 1983 near South Pole Station. Built by Lock-
heed Palo Alto Research Laboratory as a multi-user facility, the
AGO provides a room-temperature environment for a comple-
ment of instruments inside a well-insulated 7 x 5 x 6 foot en-
closure (figure 1). Heat and electrical power are provided con-
tinuously by a five-burner thermoelectric generator (TEG) which
burns propane in a flameless catalytic reaction and has no
moving parts. Enough fuel to run the TEG for a year is provided
by 35 100-pound tanks connected in series outside the shelter.
Figure 2 shows the AGO service team connecting the replace-
ment tanks in preparation for the second year of prototype
operations. Since propane is not self-pressurizing at tem-
peratures below - 42°C, dry nitrogen gas is used to push the
liquid through the series of tanks.

A microprocessor-controlled data-acquisition system collects
data for all experiments and provides an accurate digital clock.
The experiments supported during the prototype operation
include two Lockheed photometer channels, two University of
Maryland riometer channels, and five engineering parameters
describing the status of the AGO power and thermal systems.
Analog or digital data from the various experiments is sampled
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Figure 1. Shelter for prototype automatic geophysical observatory.

Figure 2. AGO service team interconnects 35 replacement fuel tanks
while carpenters refurbish the shelter.

at predefined rates and packed into blocks in solid state buffer
memory. The memory has a 4 megabit capacity and can hold 5
hours of data where the several inputs are sampled at rates up to
8 samples per second. The buffer memory allows the use of
standard 14 track instrumentation recorders operating on a 1
percent duty cycle with a resulting low average power con-
sumption. Two such recorders are operated in parallel to give
redundancy. The tape is recorded one track at a time with each
pass through the reel storing about one month's data. Since the
momentary power demand of the recorders exceeds the lEG

output, batteries are used to supply the needed power capacity.
Several design discrepancies were encountered during the

first year which compromised the unmanned reliability of the
prototype AGO. These included a freeze-up of the exhaust stack,
leaks in the propane service valves, an improperly closing door,
and lack of insulation in one wall. Most of these problems were
corrected by the summer field before beginning the second year
of prototype operations. The AGO is now operating well but has
required the assistance of station power to maintain the battery
charge because of damage incurred by the TEG last year. A
replacement TEG will be installed next year.

Next austral summer an improved thermal control system
will also be installed in the AGO. The new heat exchanger (figure
3) will use a thermostatic control valve to throttle the flow of a
refrigerant fluid from the heat source at the TEG to an exterior
radiator. A fin-to-air heat exchanger will provide a path for heat
to enter the room. A partition will isolate the generator from the
room so that heat can enter the room only by the controlled
path. A portion of the waste heat will also be directed to a special
radiator that will prevent condensation from forming near the
exhaust outlet.
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Figure 3. Reconfiguration of AGO components to include an actively
controlled thermal system.
4-

A final year of prototype field operations will be run at the
South Pole in 1985. Plans then call for putting an AGO into
service at an isolated site near the "Pole of Inaccessibility" begin-
ning December 1986. The proposed location (83°S 48°E) is the
nominal geomagnetic conjugate to Sondre Stromfjord, Green-
land, which is the site of the very high latitude incoherent
scatter radar facility. At the. new AGO site routine geomagnetic
and upper atmospheric observations will be made to measure
the dynamic features of the poleward side of the auroral oval
and the polar cap in conjunction with measurements made in
Greenland. Daily observations of the dayside magnetospheric
cusp will also provide useful data for comparison to similar
measurements made about 1.5 hours later at South Pole Station.

We wish to thank Ralph A. Nobles, Michael Comberiati, and
all other support and winter-over personnel that have contrib-
uted to the AGO refueling and field operations. Development of
the automatic geophysical observatory is supported by National
Science Foundation contract DPP 81-05624.
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Traveling pressure waves with periods of 1-100 seconds were
observed with a spaced array of microplanes at Windless Bight
(77°45'S 167°35'E) near McMurdo Station. The array of micro-
planes used a digital data-acquisition and analysis system. One
class of infrasonic waves, called "mountain-associated infra-
sound waves" (MAw), was observed only from very specific
directions. MAW are thought to be generated in the wind tur-
bulence behind mountain ranges as aerodynamic infrasound.
At Windless Bight there are two direction bands from which
MAW are observed: 130°-160° toward the Antarctic Peninsula
and 330°-350° toward Australia (see figure).

Because I was using only one infrasonic station, it was not
possible to locate the source region of these MAW. Last year at
Tennant Creek in Australia, in association with the Australian
National University, a digital analysis system, identical to that
used in McMurdo Station, was put on-line with an existing
infrasonic microphone array. The addition of this second in-
frasonic observatory should make it possible to triangulate on
the source locations of the tvlAw observed at Windless Bight. The
digital infrasonic data are now being analyzed from Tennant
Creek and Windless Bight to see if mAw have been observed
simultaneously.

During the 1983-1984 austral summer, the infrasonic equip-
ment building at McMurdo Station was enlarged with the addi-

tion of a clean room. The DEC PDP 11/03 microcomputers and
digtal tape drives were moved into the clean room where a
positive ion generator and humidifier are used to prevent com-
puter crashes from static electrical discharges. A new paper-
tape punch was installed in the system so data messages can be
prepared by the off-line computer directly from the magnetic
data tapes.

This reseach is supported by Air Force Office of Scientific
Research under contract number F49620-81-C-0091 and the Na-
tional Science Foundation under grant number DPP 81-21669.
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Mountain-associated Infrasonic waves observed at Windless Bight,
1981.
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