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Figure 1. Types of elemen-
tary synoptic processes: 1, di-
iection of cyclone motion; 2,

trrit;
ection of anticyclone move-

 3, position of jet
streams; 4, McMurdo Station.
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Meteorological studies with the U.S.
antarctic program, 1973-1974

L. A. ZHDANOV
U.S.S.R. Hydrometcenter
Moscow, Soviet Union

Article 3 of the Antarctic Treaty provides for an
international exchange of scientific personnel. There-
fore, as a meteorologist with the 18th Soviet Ant-
arctic Expedition (SAE), I spent the 1973 austral
winter at the U.S. antarctic program's McMurdo
Station. This was my fourth winter in Antarctica; I
also had wintered at the Soviet Union's Mirnyy (1959
and 1962) and Molodezhnaya (1970) stations.

Among those wintering at McMurdo during 1973

I had spent the longest amount of time in Antarctica
(total of about 43 months). In recognition of this
distinction the Soviet flag was presented to me as
a gift when national flags at the station were lowered
at the onset of the austral night.

During the winter at McMurdo my main assign-
ment was to do a detailed study of atmospheric proc-
esses over West Antarctica. In addition to analyzing
weather maps and assisting in the development of
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weather forecasts, I also studied snow transfer over the
antarctic plateau during strong katabatic winds, and
ice conditions in West Antarctica.

Atmospheric processes over West Antarctica. A re-
port on the classification of elementary synoptic proc-
esses (ESPs) was prepared and left at McMurdo for
future reference. Five types of ESPs were identified
(figure 1) in the report. Meteorologists and synoptic
specialists often have difficulty preparing antarctic
weather forecasts because there are so few reporting
stations. It was first necessary, therefore, to find
synoptic indications of favorable aviation weather over
the antarctic plateau. One of these prognostic indica-
tors is wind in a free atmosphere, which forms the
basis for my ESP classifications. The classification
methods are from Zhdarov (1970).

Snow transfer over the antarctic plateau. Satellite
data are broadening our knowledge of katabatic winds
as the basic characteristic of antarctic climate. As
demonstrated in Zhdanov (1970), jet streams are the
principal causes of increases in katabatic wind velocity.
Active cyclone eddies born in lower latitudes reach
Antarctica's shores. High-pressure ridges often form
in the leading part of such cyclonic systems and are
propagated onto the ice continent. Moist and rela-

tively warm air penetrates into the central regions
of the antarctic plateau as a strong northerly wind
along the high-pressure ridge's western periphery.

In zones where air masses from the southern ocean
flow onto the continent the weather is characterized
by dense cloud covers, heavy snowfalls, strong winds,
and appreciably higher temperatures. Farther south,
over the antarctic plateau, there is a process of sub-
limation and falling of crystalline condensation nuclei.

A reverse flow of antarctic continental air toward
the coast occurs along the high-pressure ridge's south-
eastern periphery, or in local sub-polar anticyclones
and in ends of onshore, slow-moving cyclonic systems;
this process is accompanied by strong katabatic winds.
Because of this dry, cold air flow, horseshoe-shaped
stratiform clouds are formed over the water 100 to
300 kilometers from the coast. Such clouds can be
seen, for example, over the Ross Sea. At the same
time over the Ross Ice Shelf there are indications
(snow drifts') of strong snow transfer adjacent to the
Transantarctic Mountains. When katabatic wind
velocities reach hurricane force and when the air-
borne snow layer over the antarctic surface is 200 to
500 meters thick, satellite photographs perceive this
phenomenon as a "cloud" mass (figure 2). Over the
Ross Ice Shelf the next day, however, an enormous
mass of snow in a south-north direction along the

Figure 2. NOAA.2 sat.tii.
photograph of a mass trani.
fer of snow dust on the Ros
Ice Shelf adjacent to the
Transantarctic Mountains, F.b-

ruary 24, 1973.
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lure 3. NOAA-2 satellite
otograph of a mass trans.

of snow dust on the Ross
Shelf adjacent to the

insantarctic Mountains, Feb-
ruary 25, 1973.
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risantarctic Mountains was perceived by satellite
tographs (figure 3). Note that the direction of
v transfer usually forms an acute angle relative to
frontal cloud zone.

Ice conditions in West Antarctica. Ice-free channels
ffrrned between the drifting pack ice and the ant-
arctic coast merit special attention. Such channels
are formed by the driving force of katabatic winds,

hose nearshore frequency and velocity increase in
early spring. Synoptic data on atmospheric circula-
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in the lower stratosphere indicate that in October
 position of the axis of jet streams of the cir-

polar vortex occupies the most extreme (south-
erly) position over West Antarctica (Zhdanov, 1965).
In the troposphere over the southern South Pacific
9cean there naturally are more active atmospheric
processes (meridional circulation results in more fre-
c. 	penetration of cyclonic vortices into Marie

yrd Land). All this intensifies katabatic winds, which
ct on the ice zone (especially on the concentration
f icebergs). Because of ocean waves and the sail

effect of icebergs, during the austral summer drifting
ice is detached from continental shore ice and is driven
northward by katabatic winds. This process forms ice-
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Figure 4. NOAA_2 satellite photograph of an ice-free channel
between drifting pack ice and the west antarctic coast, January

24, 1971.
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free channels along the west antarctic coast. The
channel entrance width in the Cape Colbeck area
may be as much as 200 kilometers, depending on the
development of specific synoptic conditions (figure 4).
When northerly winds predominate in the troposphere
(usually in early autumn) the channels become nar-
rower and are packed with large ice fragments.

The success of my scientific program was aided by
the cooperation and assistance of both scientific and
support personnel at McMurdo Station. I had regu-
lar opportunities to communicate by radio with the
Soviet Union's Molodezhnaya Station. During Feb-
ruary and March 1973, during installation of a new
SAE station (Russkaya) at Cape Burks (74°45'S.
137'07'W.), I had daily contact with the Soviet
diesel-electric vessel Ob' to exchange hydrometeoro-
logical information.

During my stay at McMurdo I also was able to
join several Lc-130 Hercules airplane and uH-1N
helicopter flights from the station. During these
flights I made visual observations of snow transfer
over the antarctic plateau and took still and motion
Picture photographic surveys of snow transfer and the
formation of snow "clouds" over the plateau. On
January 2, 1974, along with four others headed by
P. Astakhov, who had been at McMurdo to observe
Dry Valley Drilling Project operations, I was flown
to the Soviet Union's Vostok Station. With the first

SAE IL-14 airplane flight of the season I was trans -
ferred to Mirnyy to continue aerial observations of
snow transfer over the antarctic plateau at altitud s
of 200 to 400 meters. I returned to the Soviet Uni n
in April 1974 aboard the steamer Bashkiriya.

Despite a heavy work load, I did participate n
McMurdo's social life. I attended movies and enjoyed
playing table tennis. Also I refereed a chess tourna -
ment by radio between teams at McMurdo and
Molodezhnaya. Many evenings and sleepless nigh :s
were spent analyzing the chess board. During tf e
winter I headed a Russian-language study group.
Using motion pictures, I tried to record an impre -
sion of life and work at the station. Although nearly
2 years have passed, I remember well the warm ar d
friendly atmosphere at McMurdo during the 19 3
austral winter, and I wish success and good health o
all of my winter colleagues.
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Microparticies from the Byrd Station deep ice co
E. M. Thompson and L. G. Thompson

Institute of Polar Studies
The Ohio State University

Columbus, Ohio 43210

Due to the nature of its processes, the atmosphere
provides little information about past circulation and
climate. Inferences about these features therefore
must be drawn from other evidence such as deep sea
cores and glacial ice. Recent microparticle analyses
at the Institute of Polar Studies indicate a relation-
ship between particle concentration with depth and
oxygen isotope stratigraphy. In both the 1966 Camp
Century, Greenland (1,387 meters long), and the
1968 Byrd Station, Antarctica (2,164 meters long),
deep ice cores a great increase in the concentration
of microparticles is associated with a large decrease
in 8 oxygen-18 values that are usually associated with
Wisconsin glacial stage ice (Thompson, 1973; Thomp-
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son, 1974).
A pilot project has been initiated at The Ohi

State University for the individual examination an
analysis of microparticles from these ice cores. This
study combines the use of a light microscope, a scan-
fling electron microscope, and an energy dispersiv
X-ray analysis system to examine and to assess the
elemental compositions of individual particles.

Initial results from the Byrd Station core indicate
that most of the particles deposited during Wisconsin
time are chemically dissimilar from those deposited
since. The Wisconsin particles generally contain
greater abundance of silicon, potassium, calcium, an
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