
experienced similar numbness earlier the same year at
high altitude before coming to Antarctica. Then, as in
the current cases, numbness disappeared at about the
same rate as onset, once returning to normal living con-
ditions. This may be a form of trenchfoot, brought on
by cold (but not freezing) conditions and dampness in-
side boots.

Other complaints were cold exacerbation of a Mor-
ton's neuroma (nerve irritation in the foot), consider-
able backpain from hunching over in tents, and flu,
which struck nearly everyone in McMurdo prior to leav-
ing for the field.

A suggested list of medical supplies appropriate for
a small antarctic field party is available from the author
on request. This report is a product of National Science
Foundation grant 77-22765 made to the U.S. Geological
Survey.

Reference

Ford, A. B., R. L. Reynolds, Carl Huie, and S. J . Boyer. 1979.
Geological investigation of the Dufek intrusion. Antarctic
Journal of the United States (this issue).

Lower atmosphere

Meteorological research flights
over Antarctica and southern

Pacific
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Between 17 November and 6 December 1978, the
Hercules aircraft LC-130R-159131 flew meteorological
research missions over the southern Pacific and Antarc-
tica.

The objectives of these missions were to study the jet
stream over the Pacific between New Zealand and Ant;
arctica; to investigate the transition between maritime
and continental air over the Ross Sea and Ross Ice Shelf;
to obtain vertical profiles of meteorological and chemical
parameters in the cold core antarctic air near Plateau
Station; to investigate the transport of aerosols, gases,
and water vapor from the Weddell Sea to the polar pla-
teau; and to observe the development of deepening
troughs over the Ross Sea. In addition, a joint photo
reconnaissance/meteorological mission was flown in the
vicinity of the Ellsworth Mountains on 4 December and
an ice reconnaissance/ Mount Erebus volcanic plume sur-
vey was completed on 6 December.

Some preliminary results, reported informally by the
investigators, include the following:

• Large, apparently detached clouds of ice crystals
drift over the surface of Antarctica. These are quite thin
and appear to be caused by cooling of residual water
vapor to a temperature below the dew point over the
icecap. A few of these diffuse cloud patches are always
present over the polar plateau.

• The tops of the cirrus and alto stratus reported at
South Pole Station are generally within 1 kilometer of
the ice surface.

• Nitric acid vapor is present in the upper atmosphere
over Antarctica.

• When Mount Erebus is quiescent, what appears to
be a volcanic plume is often only a stream cloud that
results when water vapor evaporated from snow in the
crater mixes into cooler air at summit altitude. When
the volcano is actively venting, strong sulfur vapors are
detected and halocarbons are also present.

• Thin ice crystal layers are often found above the
500-millibar level over the polar plateau, although no
real clouds are present.

• Carbon monoxide is well mixed in the troposphere
of the southern hemisphere.

• Mixing waves are present in apparently clear air
over the Ellsworth Mountains. This may be a mechanism
that promotes mixing of upper tropospheric air to near
the surface in normally stable antarctic air.

The Hercules research aircraft initially undertook a
test flight from China Lake Naval Air Station, Califor-
nia, on 7 November. This was followed by a combined
research and ferry flight to McMurdo Station. The
transpacific weather was quite unusual during the ferry
flight, with a deep and persistent storm in the vicinity
of American Samoa and strong easterly airflow over the
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eastern Pacific. A strong, extra tropical front was en-
countered over the north island of New Zealand, but the
jetstream marking the southern polar front was weaker
than usual for austral spring.

Extremely fine weather was encountered over most of
Antarctica during the experiment period. This greatly
aided the completion of the experiments of F. Murcray,
who required a nearly cloudless sky to determine the
trace chemical constituents of the upper atmosphere by
infrared techniques, and those of W. Zoller, who needed
to collect particles in dry air. However, it also reduced
the number of cirrus observations by T. Ohtake and also
made it more difficult to detect air mass boundaries.

Participants in the program included R. Renard (with
Lt. M. Salinas, on mesoscale meteorology); E. Robinson
(with D. Harsch, on air chemistry of carbon monoxide
and halocarbons); R. Rasmussen (with R. DeLugga, on
air chemistry of halocarbons); W. Zoller (with C. Weisel,
on air chemistry of trace metals and sulfur); A. Mason
(on tritium analysis and antarctic circulation); T. Ohtake
(on polar meteorology and cloud physics); F. Murcray
(with J . Kosters and J . Williams, on atmospheric chem-

istry and aeronomy); and A. Hogan (on polar meteor-
ology and atmospheric transport processes).

W. Kosco joined the program at McMurdo Station to
use the aircraft for photomapping during crew rest pe-
riods of the meteorological party. Gesella Dreschoff of
the National Science Foundation coordinated the pro-
gram. The Johns Hopkins Applied Physics Laboratory
group of B. Hickerson, P. VonGunten, and R. Hutchins
completed the flight crew.

The success of this program owes much to the great
efforts extended by all hands of the U.S. Naval Support
Force, Antarctica. The investigators are especially in-
debted to the meterological detachment that spent many
extra hours of work preparing our briefings; to the ter-
minal operations personnel, who managed to expedite
some very complicated scientific logistics; and to the
flight crews, maintenance, and operations division of the
Naval Antarctic Support Squadron (vxE-6) who were
able to put our Hercules aircraft into the air for a long
flight whenever the interesting conditions were present.

The author has been supported in this work by Na-
tional Science Foundation grant DPP 76-23110.

Meteorological transport of
particulate material to south

polar plateau

A. W. HOGAN, S. C. BARNARD, AND J . A. SAMSON

Atmospheric Science Research Center
State University of New York

Albany, New York 12222

With the end of the 1978-79 austral summer field
season, we completed a five-year chronology of surface
aerosol observations begun at Old Pole in conjunction
with the National Oceanic and Atmospheric Adminis-
tration (N0AA) and the geophysical monitoring for cli-
matic change (GMcc) program. Our program during the
last year also has involved a full year of surface and
balloon-borne aerosol observations at the South Pole,
performed by Steve Barnard.

The surface aerosol data, when analyzed in conjunc-
tion with water vapor, ozone, and radiosonde meteoro-
logical data from the South Pole Station, and compared
with vertical profiles and horizontal transects obtained
with the instrumented research aircraft (LC- 1 30R-
159131), yields an understanding of transport of partic-
ulate material to the polar surface.

The aerosol concentration observed at the surface at
South Pole Station exhibits a strong seasonal tendency,
with the mean value for daylight months exceeding the
mean value for winter months by a factor of five. The
highest mean concentrations repeatedly occur during

the month of November, but the months of June, July,
August, and September have consistently low mean and
extreme values for aerosol concentration. The antarctic
winter is thus Kernlöse with respect to aerosol concentra-
tion as well as temperature.

We detected this seasonal variation in our first exper-
iments (Hogan and Nelson 1976) and have conducted
several experiments since that time to determine whether
solar radiation converts certain vapors to particles, re-
sulting in a rapid spring increase in aerosol concentra-
tions. To date, we have not been able to produce par-
ticles in either winter or summer antarctic air with either
ultraviolet light or strong oxidant (iodine vapor). Ter-
pene vapors instantly polymerize to particles in summer
antarctic air.

Initial meteorological analyses indicated that an in-
crease in aerosol concentrations occurred when in-
creased meteorological mixing in the lower layers was
also occurring. We hypothesized that the surface of the
polar plateau was a sink for particles and acted to de-
plete the lower layers of the atmosphere of particles,
while the layers above the inversion retained relatively
high particle loadings. Several vertical profiles of aerosol
concentration obtained during the first meteorological
research flight mission detected a particle-enriched layer
coinciding with the moist layer just above the low inver-
sion that is almost always present, according to radio-
sonde meterological data. The results of these flight
missions, in conjunction with initial surface observations,
lead us to conclude that, on most days, aerosol is trans-
ported over Antarctica in the lower and mid-tropo-
sphere (i.e., 500 millibars or below), and especially in the
moist layer just above the surface. Surface meteorolog-
ical conditions that promote mixing, such as strong
winds, cause this aerosol to be mixed downward to the
surface.

We added water vapor instrumentation to the primary
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