
rates. A doubling of the precipitation rate was accom-
panied by a five-fold increase in the relative abun-
dance of Class III spherules.

This unusual increase may be the result of one of
the following aspects of nucleation. At times of low
precipitation rates, water vapor will sublimate onto
only the most favorable ice nuclei, provided that the
lack of vapor is the factor limiting precipitation. An
increase in the humidity, leading to a higher precipi-
tation rate, will deplete the supply of favorable nuclei
in a limited reservoir, and less favorable nuclei will
begin to be used in increasing numbers. In this case,
it seems that transparent spherules may be considered
unfavorable nuclei as compared to other classes of
particles.

If, on the other hand, the lack of dust is the factor
limiting precipitation, it might reasonably be expected
that almost all kinds of particles would serve as nuclei
at low precipitation rates. With the arrival of addi-
tional dust, the favorable nuclei would overtake the
less favorable ones in the formation of precipitation.
Here it seems that transparent spherules would have
to be considered favorable nuclei.

The availability of data on humidity might enable
us to decide which hypothesis to reject. For the pres-
ent, however, it seems that the transparent spherules
are more likely to be unfavorable nuclei because they
have extremely smooth, glassy surfaces, perhaps lack-
ing in sites for epitaxial growth of ice. A more de-
tailed discussion of the results of this experiment has
been prepared and will be published elsewhere. An-
other air sampling experiment is now under way at
Pole Station.
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Figure 3. Relative abundance (percent) of Class III sphe-
rules vs. precipitation rate. Only uncontaminated samples are

plotted.

Electrical Phenomena in Snow Drift'

E. R. WISHART

Division of Radiophysics
Commonwealth Scientific and

Industrial Research Organization
Australia

As a field trial for a planned study of drift snow at
Plateau Station ,2 measurements of drift-snow con-
centration, wind, and net electric charge were made
at Byrd Station on December 13 and 14, 1967, and
on January 9, 1968, by means of newly developed
electronic drift-gauge and Faraday-cage equipment.
On December 14, charge measurements for individual
drift-snow particles were obtained for the first time
in Antarctica. On January 9, records were obtained
of the currents flowing in a 30-m-long copper wire
stretched perpendicularly to the wind direction. Air
and snow temperatures and Formvar casts of drift
particles were obtained on all occasions.

The surface during the period December 13-14
consisted of fresh, loose snow that was about 1°C.
colder than the air and gave rise to complex drift-
particle shapes prone to corona discharge effects. The
net snow charges obtained during the period Decem-
ber 13-14 ranged from —1.4 to —7.7 X 10 coul/g,
with individual particle charges ranging from 5 X 1014
to 5 X 10" coul/g. The sensitivity of the measuring
system, about 2>< 10-14 coul, limited the charge meas-
urements to approximately 40 percent of the particles
caught.

The surface on January 8-9, 1968, consisted of
old, crusted snow that was 3-4°C. warmer than the
air and resulted in simple, rounded drift particles.
Again, the net snow charges were always negative
but, by comparison with those measured on Decem-
ber 13-14, an order of magnitude larger—ranging
from 3.3 to 5.7 x 10 8 coul/g. This increase in the
charges may have been due to the simpler particle
shapes that predominated in the drift snow of Janu-
ary 9. The wire currents were found to be closely
related to the drift-snow flux.

To interpret these results, a number of different
charging processes were considered, only one of which
—the ice-temperature gradient effect (Latham and
Mason, 1961)—appears to provide a satisfactory
explanation. However, the maximum wind speed at
the 10-rn level did not exceed 15 rn/sec while the
measurements were being taken. Thus the results of
this preliminary work apply only to moderate drift

'This investigation was carried out as part of the Uni-
versity of Melbourne studies described infra by Radok,
Schwerdtfeger, and Weller.

Circumstances prevented the Plateau study from being
carried out.
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and are not necessarily valid for blizzards, which
require detailed study with more sensitive charge-
measuring equipment.

Reference
Latham, J. and B. J. Mason. 1961. Electric charge transfer

associated with temperature gradients in ice. Royal
Society. Proceedings, A, 260: 523-536.

Surface and Subsurface
Meteorological Conditions

at Plateau Station

U. RADOK, 1 P. SCHWERI)TFEGER,'
and G. WELLER'

Meteorology Department
University of Melbourne, Australia

A large amount of meteorological data was collected
by R. Dingle for the University of Melbourne during
the 1967 austral winter and the 1967-1968 summer.
Some preliminary results of their analysis are pre-
sented here.

Snow temperature. Temperatures were measured
at 14 levels between 50 cm above and 10 m below
the snow surface. The basic information obtained is
summarized in Fig. 1. Apart from some irregulari-
ties, such as the "warm" pulse in July, the curves of
Fig. 1 show the annual mean temperature at 10 m
depth (and hence at all levels) to be close to —60.5°
C. The annual temperature amplitude at 10 m is
0.5°C.

Near-surface measurements made during the 1967-
1968 summer show that the diurnal amplitude of the
temperature is 6°C. at the surface, 0.5°C. at 30 cm
depth, and close to zero at 50 cm depth. Tempera-
ture gradients just below the snow surface are very
steep in summer and change diurnally from —30°C.
/m to + 30°C./m.

Snow heat flux. The heat flux has been computed
from the change in heat content of the snow for the
layers 0-0.5, 0.5-1, 1-2, 2-4, 4-6, 6-8 and 8-10 m
in depth. The computation gives the total heat trans-
fer in the snow by conduction, convection, and radia-
tion. The evaluation so far has shown that (a) the
maximum monthly mean values at the snow surface
are + 11 cal/cm2/day in December and —9 cal/
cm'/day in March, and that (b) the annual snow
heat-flux amplitude at 4 m depth is 2.5 cal/cm'/day,
and at 8 m depth, 0.4 cal/cm2/day.

'Principal Investigators.
2 Now at the Geophysical Institute, University of Alaska.

Radiation transmission in the snow. The initial ra-
diation-extinction results (Dingle et al., 1967) were
generally confirmed by further measurements made
during the 1967 winter with a new photocell probe,
although variations were found to occur in the top
50 cm because of the presence of compacted surface
and subsurface layers. At 50 cm depth, the net radia-
tion is reduced to 1-2 percent of that at the snow
surface; at 1 in it is reduced to about 0.5 per-
cent. Owing to the inhomogeneity of the snow, the
exponential extinction law does not apply, but the
extinction coefficients decrease by an order of magni-
tude from the surface to the 1-rn depth. For the
purpose of heat-transfer studies in the snow, radia-
tion effects can be ignored below the 50-cm depth.

Conduction and convection in the snow. Initial
measurements made during the past summer in large
volumes of snow that had been surrounded by poly-
ethylene sheets to prevent the flow of air gave some
interesting, though tentative, results: temperature
gradients were changed by up to ±5°C./m down to
the 2-rn depth. Snow temperature changes of up to
± 2°C. were measured when convective effects were
eliminated.

Figure 1. Semimonthly mean temperatures observed in the
firn at Plateau Station during 1967-1968.
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