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Figure 2. Hourly values of power P
and slope S from Siple and Lac Re-
bours power spectra as a function of

local time on January 8, 1971.

10IJJJ

STATION I
SIPLE
5.0

\J"\tBSISeC I

to 
0

. 

k, /
.0-I11,.,, . I ...

O	 0	 0 .1 
II NIX

:	

1!j11'	Willi	Ijfill	'

____... -3 1 .. .. .. .. .•00 0.4 08 12	6 20 00	00 04 08	2	6 20 00	00 04 08 12 1€ 20 00
LOCAL TIME 8 JANUARY 1971

tensities during local day at both conjugate stations.
The diurnal dependence of the total noise power

and spectra slope in the 8 to 512 second band for both
stations is shown in fig. 2. The total power densities
are most conjugate during local day; during local
night, when Siple is under continuous daylight and
the ionosphere over Lac Rebours is dark, the geomag-
netic power is largest at Siple. Additional work is being
conducted on examining the possibility that the diur-
nal dependence of the conjugacy of the noise may be
associated with the Sq current system through field-
alined currents even though the diurnal Sq-produced
fields at the conjugate stations are observed to be
strongly nonconjugate (Lanzerotti and Robbins, in
press).

This work was supported partially by National
Science Foundation grant GV-2 1486.1.
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Atmospheric radon measurements
at McMurdo and South Pole Stations

JOSEPH SANAK
Centre des Faibles Radioactiuités

Centre National de la Recherche Scientifique
Gif-sur- I've tte, France

Low troposphere concentrations of radon-222 and
radon-220 long have been studied in antarctic and
subantarctic areas as radioactive atmospheric tracers.
These two gases, daughter products of uranium-238
and thorium-232, are exuded by rocks and perhaps,
for a small part, by the oceans. Measurement of the
rapid variation of these concentrations at several
points of the Southern Hemisphere enables the study
of the paths of the atmospheric masses (Lambert
et al., 1970).

At McMurdo Station, we monitored radon-222 and
radon-220 concentrations from November 1971 to
February 1972 with an automatic device that meas-
ures the alpha-radioactivity of atmospheric dust. We
made similar measurements with a manual device dur-
ing the last half of December 1971 at Pole Station.

Lead-210 is a solid decay product of the radon-222.
It is used as a natural atmospheric tracer for the air
exchanges between the stratosphere and the tropo-
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sphere as well as between the Northern and Southern
Hemispheres. Study of the variation of lead-210 con-
centrations in an antarctic ice core enables one to
compute the rate of snow accumulation and to date
each layer down to approximately 80 years ago. Com-
parison of the variations in concentration with solar
activity may reveal the influence of this activity on
low-atmosphere meteorology (Lambert et al., 1965;
Sanak, 1971).

At the South Pole, with the help of station scien-
tific leader Dr. W. Zurn and others, we collected
snow samples for such a study. We also collected
samples in special containers to measure the concen-
tration of several elements by chemical or radio-
activation techniques. Dr. J . Warburton picked up
for us a 6-meter-long ice core near Byrd Station.
With the help of a helicopter, we collected two ice
samples on the side of Mount Erebus for the study
of volcanic dust.

This expedition was facilitated largely by the co-
operation of the U.S. Antarctic Research Program
and the help of U.S. scientists at McMurdo and Pole
stations.
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Natural concentrations of silver
and iodine in antarctic ice

JOSEPH A. WARBURTON
Desert Research Institute

University of Nevada System

Our party of three (Professor Joseph Warburton,
Mr. Lawrence Young, and Mr. Michael Owens)
arrived on the ice December 7. Our heavy equipment
had been forwarded in advance and held at Mc-
Murdo.

Our program of sampling of ice cores and observa-
tions of snow crystal forms and Aitken nuclei concen-
trations took us to Byrd, Siple, and Pole Stations.

At Byrd, where we spent 2 weeks, we erected a
J amesway approximately 3 kilometers from the main
station and beyond the "lead mine." A 6-meter-deep
pit was dug, and 36 cores were taken with the SIPRE

auger at a depth of 5 meters, and 20 cores at a
depth of 60 centimeters. The purpose of collection
at these two levels was to provide two large-volume
samples at levels separated by more than 20 years.
Measurements so far made of the silver content of
antarctic ice have placed the concentration at a value
less than 10-12 M. Increased sensitivity for our method
of determination can be obtained by using larger vol-
ume samples.

A previous pit was reopened near our sampling site
and the levels checked against levels in the new
sampling pit for later stratification and dating. Also,
large block ice samples were taken by chain saw from
the 20- and 25-meter depths of the "lead mine." The
ice tunnel is still in very good condition, although the
entrance is rather narrow at present.

While conducting our coring work, our group ob-
tained forecasts from the weather office at Byrd for
occurrence of precipitation. When the probability of
snowfall was good, we operated an ice-crystal replica-
ting machine. This machine is battery operated and
exposes a 35 mm moving reel of film coated with
Formvar, a plastic material, softened before exposure
with chloroform. Ice crystals and snow flakes falling
on the film are replicated to provide a permanent
record of the ice crystal—its size, shape, and detailed
structure. The purpose of these observations was to
provide physical data on the growth characteristics
and effective temperature growth regimes that affect
the snow falling at each station visited. These observa-
tions are expected to be useful in the interpretation
of the chemical constitution of the ice cores taken at
each site. Approximately 27 hours of sampling was
done with this instrument at Byrd Station; however,
there was very little precipitation during the period we
were there, and records are sparse. These records are
presently undergoing analysis, the equipment having
arrived back at Reno in late April 1972.

A continuous (sectioned) vertical block sample
was cut from the wall of the 6-meter-deep pit for Dr.
Joseph Sanak, a French exchange scientist.

On January 1, we flew to Siple Station via Mc-
Murdo. A similar ice core sampling program was con-
ducted there, along with ice crystal replication work
and Aitken nuclei measurements. Very heavy snow-
falls from January 2 to 9 prevented us from doing
outside field work. The sampling pit was dug to a
depth of 3 meters approximately 3 kilometers east of
the station. Again, large samples were taken at two
depths only. Seventy cores were collected at 75 centi-
meters and 48 cores at 2 meters below the surface.

The ice crystal replication and other air sampling
apparatus were operated for long periods from Janu-
ary 3 through 12; heavy snowfalls occurred during
this period. Preliminary observations show that there
are distinct differences in the characteristics of the
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