
ice crystals falling at Siple from those at Byrd Station.
This analysis is continuing.

Our party flew direct from Siple to South Pole on
January 13. The ice crystal sampler and other air
sampling equipment were located at the air sampling
shack, and the ice cores were taken from a pit par-
tially dug by Dr. Zurn and the visiting French scien-
tist Dr. Joseph Sanak. The pit was cleared of blown
snow and dug down to 3 meters. Thirty-three cores
were taken at 3.7 meters and 48 cores at a depth of
30 centimeters below the surface. Very light snow fell
on January 14, enabling us to get ice crystal replica-
tions on that day.

Larry Young stayed on in McMurdo until Febru-
ary 5 to supervise the retrograde cargo. All the party
had returned to the United States by February. 12.

We appreciate very much the support given our
group by Mr. William Lokey at Byrd; Messrs. John
Katsufrakis and Allen Priddy at Siple; and Dr. Walter
Zurn at Pole. With so much traveling and transporta-
tion of approximately 2 tons of equipment to each site,
the cooperation and organization by Mr. D. Chris-
topher Shepherd, National Science Foundation repre-
sentative, in a year when aircraft were at a premium
was exceptional.

This work was supported by National Science
Foundation grant GV-27198.1.

Measuring submicron particulate
matter in the antarctic stratosphere
D. J . HOFMANN, J . M. ROSEN, and N. T. KJOME

Department of Physics and Astronomy
University of Wyoming

Motivated by an intense current interest in the
stratosphere and its properties, in 1970 the University
of Wyoming, Physics Department, Atmospheric Re-
search Group, embarked on an extensive stratospheric
research program utilizing balloon sounding tech-
niques. This program, although originally designed to
concentrate on submicron particulates or aerosols in
the stratosphere, has been extended to include other
constituents such as ozone and water vapor. Similarly,
the geographical and time scope has been extended
from a few stations sampled annually to eight stations
sampled bimonthly. Among the original annual sta-
tions were north and south polar stations. The station
nearest the North Pole was the ice island T-3, at ap-
proximately 85°N. Soundings were carried out from
this location in December 1971. The polar station in
the southern hemisphere was the Amundsen-Scott
South Pole Station, at the geographical south pole.
Soundings were carried out from it in January 1972.
This report summarizes these latter observations.

am

Figure 1. Schematic diagram of the balloon-borne aerosol
detector.

Fig. 1 shows a schematic diagram of the aerosol
detector. Using light scattering techniques, this instru-
ment can detect particles down to a diameter of about
0.25 micron. Extensive laboratory calibrations have
been carried out to determine the detector's response
to different indices of refraction. Stratospheric sound-
ings with this instrument and similar earlier models
over the last 9 years have provided considerable data
concerning the mid-latitude stratosphere. The sound-
ing reported here represents the first measurements of
the stratospheric aerosol in the polar vortex.

The aerosol sounding was made from Pole Station
on January 24, 1972. The detector system, weighing
about 9 kilograms, was carried aloft by a 7,000-gram
rubber sounding balloon. Burst occurred at an altitude
of 33 kilometers. The concentrations of particles
greater than 0.25 microns in diameter and greater
than 0.50 microns in diameter were measured both on
ascent and parachute descent. On ascent, a resolution
of about 0.15 kilometer is obtained in the lower
stratospheric region (from the tropopause at about 9
kilometers to a height of about 22 kilometers). The
concentration of particles greater than 0.25 micron
in diameter as a function of pressure is shown in fig. 2.
The smooth curves are lines of constant mixing ratio.

The data suggest a very clean troposphere with
the concentration down around 1 particle per cubic
centimeter immediately following launch from the
polar ice cap, 2,912 meters above sea level. This may
be contrasted with a sounding made from Laramie,
Wyoming, about a month earlier (fig. 3), where large
concentrations of particulate matter are commonly
observed in the lower troposphere.

The polar stratosphere as well is comparatively
clean, with 1 to 2 particles per cubic centimeter,
while the Laramie sounding shows 3 to 4 particles
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per cubic centimeter at most. However, additional
soundings at Laramie have suggested that the strato-
spheric aerosol concentration is quite variable. In
fact, a sounding made in October 1971 suggested a
concentration similar to that observed in the south
polar region. The question of variability in the polar
stratosphere will have to await further soundings
during the 1972-1973 austral summer, when sound-
ings from McMurdo and Pole Stations will be at-
tempted.

In terms of comparisons with the north polar re-
gion, a sounding made from ice island T-3 on De-
cember 3, 1971, showed somewhat higher concentra-
tions, similar to the Laramie flight in December. Once
again, the variability of the stratospheric aerosol sug-
gests that considerable additional data will be neces-
sary before significant comparison can be made.

The authors were in the field from January 3 to
February 1, 1972. This work was supported by Na-
tional Science Foundation grant GV-28077.

Figure 2. Concentration of aerosol particles greater than 0.25
micron in diameter as a function of pressure during a balloon
ascent from Amundsen-Scott South Pole Station, January 24, 1972.

Figure 3. Concentration of aerosol particles greater than 0.25
micron in diameter as a function of pressure during a balloon

ascent from Laramie, Wyoming, December 28, 1971.

Antarctic research aboard Northwind
in February 1972

JOSEPH L. REID, MARTIN J. MOYNIHAN,*

and GEORGE C. ANDERSON
Scripps Institution of Oceanography
University of California, San Diego

* U.S. Coast Guard Oceanographic Unit
Washington, D.C.

In February 1972, USCGC J'Iorthwind carried out
oceanographic investigations in the Southeast Pacific
Basin in the area bounded roughly by 68° and 76°S..
and 152° and 171°W., just north of the Ross Sea.
The technical party was from the U.S. Coast Guard

Oceanographic Unit, the Scripps Institution of Ocean-
ography, and the Woods Hole Oceanographic In-
stitution.

A series of north-south transects of the Basin was
made with 22 deep hydrographic stations for tempera-
ture, salinity, oxygen, phosphate, nitrate, silicate, and
nitrite. In addition, observations were made with ex-
pendable bathythermographs: at one station samples
were collected for barium, total carbon dioxide, alka-
linity, and carbon-13; at four stations, samples were
taken for tritium; ten oblique plankton hauls were
made with a 1-meter net from 140-meter depth to the
surface. Bathymetric records were made over the more
than 2000 nautical miles of track. Meteorological
measurements included both surface and upper air.

The area (fig. 1) was of interest because it lies at
the western end of the Southeast Pacific Basin. The
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