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The unmanned geophysical observatory (uGo) is an
automatic station that allows scientists to conduct year-
around experimentation and monitoring at locations in
Antarctica remote from existing manned stations. Scien-
tific data collected by experiments associated with the ob-
servatory are transmitted directly to the United States in
real-time via the INTELSAT system of synchronous com-
munications satellites (Sites, 1972).

As part of its development program, the UGO was op-
erated at McMurdo for an entire year between January
1972, and January 1 973. The accompanying figure shows
the site, including the UGO, a wind-driven generator, and
the shelter containing the propane thermoelectric gener-
ator in late December 1972, near the end of the test pe-

nod. During this time the UGO functioned flawlessly, re-
turning 32 channels of scientific and engineering data to
the United States in real-time. The data included meas-
urements of ionospheric absorption from a 30-Mhz ri-
ometer, three-channel measurements of geomagnetic pul-
sations, ambient air temperature, wind speed, and inter-
nal equipment temperatures and voltages. The only
losses of data during this year-long period were the re-
sult of power outages at McMurdo and a faulty tele-
phone line between the satellite earth station and Stan-
ford University.

The propane-fueled thermoelectric generator also op-
erated reliably, which was encouraging since reliable
power sources for unmanned stations are a major prob-
lem.

In January 1973, the scientific instrumentation package
was expanded to include both 30- and 50-Mhz riometers,
a three-channel high resolution iron-core magnetometer,
and a three-channel zenith auroral photometer. Unfor-
tunately, a transient from the McMurdo power system
caused the UGO to shut down in late February 1973.
Because the electronics are in a sealed capsule McMurdo
personnel were unable to determine the extent of any

U.S. Navy
The UGO laboratory site near the antenna site.
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damage. Since the UGO normally (in the field) will op-
erate from its own power source, voltage transients such
as this will not be a problem.

For programs that require a number of sensors or a
high data rate, the UGO represents a significant advance
in capabilities over existing automatic stations such as
have been used for ice and ocean buoys, since the UGO
can provide a continuous, highly reliable data link carry-
ing in excess of 5,000 bits per second directly from the
Antarctic to the United States. This amount of data is
roughly equivalent to the amount of information carried
by 65 teletype machines operating simultaneously. In ad-
dition, the data link is not affected by ionospheric dis-
turbances, as shown by the uninterrupted flow of data
during the intense geomagnetic storm of August 4-7,
1972.

Because of its high data rate capability, the UGO will
be a key element in a proposed network for observing
the spatial and temporal distribution of geophysical
events (National Academy of Sciences, in press), which
is expected to greatly increase scientific productivity. Al-
though this network was conceived largely to meet the
needs in ionospheric and magnetospheric sciences, the
UGO is sufficiently flexible to permit its use by other dis-
ciplines for automated data collection either as part of or
separate from the network. Alternative designs for auto-
matic stations that will not have the capability to use
the INTELSAT satellite system but will be somewhat less
expensive are being investigated (Sites, in press).

Electron precipitation at middle latitudes
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Particle precipitation from the magnetosphere is one
manifestation of a complex global phenomenon called
the magnetosphere substorm. Most studies of substorm
precipitation have been concentrated at high latitudes
(;.e., in the auroral zones and polar caps) where dis-
turbances are usually most pronounced. However, in re-
cent years it has become apparent that particle precipita-
tion at middle latitudes must be considered an important
aspect of the substorm phenomenon and the cause of
significant ionospheric effects.

Few locations in the world are so well-suited to the
study of the mid-latitude magnetosphere as is Siple Sta-
tion, Antarctica, and its geomagnetic conjugate near
Roberval, Quebec, Canada. These sites, located at 60°
geomagnetic latitude, border on the nominal position of
the plasmapause, an inner-magnetosphere plasma bound-
ary that plays a major role in controlling the dynamics
of the magnetosphere. Several articles in this journal dur-
ing the past 3 years have described the facilities for re-
search at Siple and Roberval, and have given brief ac-
counts of results obtained. In this note, some results of
the University of Maryland program are summarized
and plans for continued studies are described.
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Figure 1. X-ray bursts and corresponding VLF data recorded at

Siple Station at about 0936 Universal Time on January 2, 1971.
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