
son of Washington State University is essentially the same as
trajectory C. The dearth of meteorological observations in the
high southern latitudes exacerbates the uncertainties associated
with trajectory forecasting. The plotted forecasts of the tracer
trajectories show a wide divergence of possible paths after just a
few days. However, all of the forecasts agree that the initial path
was toward the east and south.

We are currently analyzing the samples that were obtained

following the January release for the presence of the tracer.
When we detect the tracer at any of the sampling locations, we
will identify the meteorological path by which it must have
arrived at the sampling location. Comparison of the forecasted
and actual paths will increase our understanding of at-
mospheric transport in Antarctica.
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A 30-meter meteorological tower was erected at South Pole
Station and instrumented during the 1983-1984 austral sum-
mer. The tower is located at the edge of the "clean air sector," 100
meters from the clean-air facility, along the 120°E meridian of
longitude. Winds are measured from the tower at the 3-meter
and 30-meter levels and recorded by the Global Monitoring for
Climate Change staff at the clean-air facility. An additional wind
set records wind direction and speed at the height of the sam-
pling stacks.

We mounted an experimental precipitation gauge at the 25-
meter level. This gauge has a cylindrical wind shield 50 cen-
timeters in diameter and 60 centimeters high surrounding a
catch funnel with a diameter of 25 centimers. A 1-liter catch
bottle is mounted at the outlet of the funnel. Visual observations
during the austral summer showed hoar frost and rime forma-
tion to be confined to the outside of the wind screen. We are still
evaluating the precipitation gauge.

Two "smoke detectors" which sense changes in atmospheric
conductivity due to particle presence are mounted on the tower,
at levels near the anemometers. The presence of suspended ice
crystals causes a change in conductivity similar to that caused
by the presence of smoke, and gives a recordable electrical
signal, so the electrical signal provides a record of the periods
when ice crystals are present. Additional experiments may al-
low us to differentiate between blowing and drifting snow by
comparing the 3- and 30-meter signals.

The austral summer 1983-1984 was meteorologically unusual
in the polar plateau. The surface temperature remained cold
throughout November and large hoar frost needles formed on

the cold firn surface when slightly warmer air was advected to
the South Pole in December. These frost crystals continued to
accrete, achieving lengths of 2-3 centimeters by early January.

The hoar frost appeared quite dense and covered most of the
surface. We measured 1-meter square area on the surface in the
clean-air sector on 6 January and carefully scraped the hoar
frost from the surface with a spatula. The frost crystals filled
three 1-liter sample bottles but weighed only 130 grams. This is
equivalent to 130 grams per square meter or 0.13 millimeters of
precipitation, a smaller amount than it appears to be and small-
er than the 0.4 millimeters found to accrete in a few hours
during a supercooled fog (Kikuchi and Hogan, 1976).

The hoar crystals were also unusual in that they were quite
resistant to erosion by wind. Past observations have shown
surface hoar to begin eroding and drifting at wind speeds of 6-7
meters per second, but these deposits did not erode in winds of
9-10 meters per second on 13 and 14 January. On 14 January,
very warm air was advected onto the polar plateau, accom-
panied by winds in excess of 10 meters per second and relatively
heavy snow. This snow continued through 15 January and the
hoar frost crystals provided surface roughness which trapped
the snow to prevent its drifting. The new snow was scraped
from the surface at 0200 universal time 15 January by the same
technique. The 2-3 centimeters of accumulated snow was
equivalent to 1.85 millimeters of water, which is one of the
largest falls observed at the South Pole.

We carefully noted the meteorological events surrounding
this storm. Aerosol collections were made, and suspended par-
ticles were measured by instrumental and optical techniques
through the storm. Deposited particles have been filtered from
both the hoar and new snow, and the albedo of the surface was
measured. Analysis of this event should allow us to estimate
particle deposition on the polar plateau and the physical influ-
ence of the particles on some properties of the firn. Preliminary
analysis indicates that silicate particles were precipitated by this
storm, and that the major deposition occurred from the first
kilometer of air above the station.

This work was supported by National Science Foundation
grant DPP 81-15231. We thank M. Finn and the entire Antarctic
Services crew for erecting the meteorological tower, F. Gilchrist,
M. Miller, and K. Hughes for meteorological support, and the
entire Global Monitoring for Climate Change organization for
their help in instrumentation of the meteorological tower and
subsequent recording of data.
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