
A brief description of the antarctic aerosol sys-
tem is summarized as follows:

(1) A strong inversion forms near the surface
during the polar night. Particles trapped beneath
this inversion are removed by thermophoretic
forces and turbulent diffusion, and are collected
on the ice surface. Aerosols of maritime and strato-
spheric origin pass essentially unmodified over
Antarctica above this inversion.

(2) The katabatic wind is accompanied by breaks
in this inversion. Air from aloft is transported to
the surface through these breaks and flows coast-
ward with the katabatic wind. The aerosol ob-
served in katabatic wind represents a mixture of
aerosol-rich upper air and aerosol-depleted lower
air.

(3) This transport continues after sunrise, and
some photochemical aerosol is produced by sun-
light. These quantities are small, but because of low
concentration of resident aerosol these small indi-
viduals can survive for a few days without being
collected by those larger particles.

(4) Although the surface inversion persists dur-
ing summer, some mixing occurs due to the strong
subsidence, gravity waves, and other phenomena.
A decrease in the 650- to 500-millibar temperature
results from this mixing and may accompany in-
creased aerosol concentration at the surface.

The antarctic ice sheet and its accompanying
low inversion are an aerosol sink. The capacity of
this sink is limited by the mixing of higher level air
through the inversion.

This research was supported by National Science
Foundation grant Opp 74-22534.
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Microparticle research at the
Institute of Polar Studies

LONNIE G. THOMPSON
Institute of Polar Studies
The Ohio State University
Columbus, Ohio 43210

Examination of microparticles in glaciological
samples was greatly enhanced during the past year
by the establishment of a clean room and the up-
grading of equipment in the Institute of Polar
Studies microparticle laboratory. The new facility
is a class 100 clean room, as certified by the manu-
facturer, Weber Technical Products.

The laboratory is used only to determine micro-
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Microparticle laboratory at the Institute of Polar Studies,
The Ohio State University.
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particle variations i nsnow and ice cores. The
laboratory is equipped with two multichannel par-
ticle counters (Coulter Counter, model TA II, with
X-Y recorder II); a Coulter 550 air contamination
counter system that continuously monitors room
air to record variations in the concentration of
particles with diameters greater than 0.5 micro-
meters; a Millipore Milli-Q3 in conjunction with
the Milli-Q2 water purification system that pro-
vides a large quantity of consistently high-quality,
filtered, deionized water.

If one wears proper clean-room clothing, the
laboratory provides ideal working conditions for
measuring particle variations in ice cores. In the
new laboratory we have analyzed as many as 130
samples per day, the equivalent of about 5 meters
of urn core. Soon we plan to increase the number
of daily analyses by adding a computer interface,
thus automating the data output.

For the next few years we have established
the following objectives:

(1) Develop the microparticle technique for dat-
ing cores from temperate as well as polar glaciers
and ice caps. After 3 years of work, we have con-
cluded that the microparticle technique has the
greatest potential for dating deep ice cores since
the annual particle layers are not subject to large-
scale diffusion at depth.

(2) Determine the nature and extent of micro-
particle concentration and size distribution varia-
tions during past periods of climatic change. The
multichannel particle counters provide more in-
formation on the actual nature of the particle
population than any other current method, in-
cluding the laser technique. Since deep ice cores
are so expensive to drill and transport, it is pru-
dent to obtain as much information as possible for
each sample analyzed. It is particularly necessary
to obtain the size distribution for the particle
population since this information is valuable to the
climatologist.

(3) Determine the elemental composition of
microparticleS stratigraphically. This also has im-
p()rtant climatological implications.

(4) A new and very promising area of investi-
gation is the use of deep ice cores to assess back-
ground levels for certain chemicals whose varia-
tions are being studied in the atmosphere: i.e., pH
and sulfate variations. It is difficult, if not impos-
sible, to evaluate the significance of present varia-
lions in these parameters if we do not determine
the natural fluctuations of the past.

The microparticte technique will serve as one of
the most important tools in future glaciological
studies. The results of microparticle studies com-
pleted at the Institute of Polar Studies have been

presented in three major papers, copies of which
are available from us on request:

Thompson L. C. 1973 Analysis of the concentration of micro-
particles in ice core from Byrd Station, Antarctica. The Ohio
State University Research Foundation, Institute of Polar
Studies. Report, 46. 34p.

Thompson, L. C., W. L Hamilton, arid C. Bull. 1975. Climatolo-
gical iniphcations of micruparticle concentrations in the ice
core from ''Byrd" Station, Western Antarctica. Journal of
(;laczoiogy, 14(72): 433-444.

Thompson, L. G. 1975. Variations in microparticle concen-
tration, size distribution and elemental composition found
in the Camp Century, Greenland, and the Byrd Station,
Antarctica, deep ice cores. International Union of Geodesy
and Geophysics International Association of Hydrological
Sciences, Commission on Snow and Ice Symposium, August
975, Grenoble, France. Paper. 17 P.

The upgrading of the scientific equipment in
the inicroparticle laboratory was made possible
through National Science Foundation grant oii
74-22274; renovation of the clean room was made
possible through a grant from the Graduate School,
The Ohio State University.

Technical support for
systematic biology
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In January 1963 the Smithsonian Oceanographic
Sorting Center (sos(. ,,) began receiving antarctic
specimen collections for processing and distribu-
tion to specialists doing systematic and other re-
search. 'These collections—taken by a variety of
planktonic,midwater, and benthic tows, and with
grabs and dredges—are primarily marine and en-
compass about 6,000 samples.* Sampling locations
for benthos and pelagic material are shown in
figures 1 and 2. National Science Foundation con-
tract C-864 supports the processing of these
samples and other activities concerning polar

*"Sample," as used here. refers to a discrete tow or bottom
grab. The number of organisms may vary tremendously from
sample to sample.
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