
sistent with the large scale subsidence of the atmosphere over
the antarctic continent.

The amount of decrease determined in the atmospheric
level of the halocarbons between New Zealand and South
Pole was within the degree of precision that could be main-
tained during the study for all of the flights except one. The
return flight from McMurdo to New Zealand which was the
last flight in the series showed a definite gradient of 3 to 8
percent increase in F-12 and F- il respectively as the flight
progressed northward. Also the average concentrations of
F-12 and F-li measured on the flight were 6-8 percent
higher than the average values observed between New
Zealand and McMurdo and over Antarctica during the
period of 7 to 16 January 1977. The interhemispheric north/
south fluorocarbon ratio of about 1.2 observed for the past
two years in Antarctica is slightly larger than the integrated
global north/south ratio of 1.10 to 1.12 determined during
the more intensive latitudinal surveys made between June
and November 1976.

Laboratory work is continuing on the study of the enrich-
ment of halocarbon gases in the surface snows collected at
the South Pole. Field experiments conducted in January
1977 observed the same enrichment phenomenon originally
determined in January 1975 for the occurrence of elevated
levels of the halocarbons in the surface snow at the South
Pole station.

This research was supported by National Science Founda-
tion grant DPP 76-00437.

Atmosphere's role in chemical
composition of Ross Ice Shelf

snow

JOSEPH A. WARBURTON and GEORGE 0. LINK LETTER

Desert Research Institute
University of Nevada System

Reno, Nevada 89507

The 1976-1977 austral summer was the second field
season of a study of the relationships between the at-
mospheric processes that produce precipitation over the
Ross Ice Shelf and the chemistry of the impurities contained
in the precipitation.

Two forms of ice-phase precipitation occur over the ice
shelf. Although snowfall is the dominant form, the deposi-
tion of rime and hoar during periods of fog may account for
up to 10 percent of the accumulation (Linkletter and War-
burton, 1976). Chemical analysis of samples collected dur-
ing the first year of this study showed that while the ionic
composition of the impurities in snow, particularly in
coastal and central portions of the shelf, is generally close to
marine proportions, the ionic ratios found in the fog deposi-
tion differs markedly from sea salt ratios (Warburton and
Linkletter, in press).

Two remote Ross Ice Shelf Project camps, J-9 Satellite
(82-22'S. 168°38W.) and F-9 (84 0 16'S. 171 '26'W.), were
occupied from mid-October 1976 to mid-January 1977. Ac-
tivity at these camps focused on the collection of samples of
falling snow during storms and rime and hoar during
periods of fog. Continuous records of snow crystals reaching
the surface were made durin all snowfall events using form-
var replication techniques. Approximately 150 precipitation
samples and 200 hours of snow crystal replica data were col-
lected during the 20 snow storms and 20 fogs experienced at
the camps. These samples will be used to study the temporal
variations in snow growth mechanism (diffusional versus ac-
cretional) and any associated changes in the chemistry of the
impurities contained in the snow.

Chemical analyses for major and trace elements will be
performed on approximately 1,000 snow samples collected
from 1-5-meter deep pits studied at the two camps (six pits
at each) and at 50 sites visited by Ross Ice Shelf Geophysical
and Glaciological Survey (RIGGs) field parties. Additional
samples were collected for beta activity and stable isotope
analyses. Detailed stratigraphic analyses and measurements
of snow density and hardness were made in each pit. These
samples will be used to study temporal and spatial variations
in snow chemistry over the ice shelf.

Detailed hourly meteorological observations were taken at
both camps for the entire field season. In addition, the con-
centration and composition of the aerosols over the shelf
during nonstorm periods were studied using filter collectors,
small particle counters, microchemical spot test techniques
and a cascade impactor.

The field participants were C. Cornish, J . Jesch, R.
Kunkle, G. Linkletter, M. Owens, and R. Young. This
research was supported by National Science Foundation
grant O pp 73-05843.

Desert Research Institute camp at J-9, Ross Ice Shelf.
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biologically hazardous. Calculations have shown, however,
that over the next 50 years, krypton-85 will significantly in-
crease the conductivity within the global atmosphere and
possibly alter the electrical characteristics and rain forma-
tion processes of the 1,500 or so thunderstorms imbedded in
the global circuit. The possibility that atmospheric
krypton-85 could lead to some form of weather or climate
modification cannot be ruled out. Owing to its relatively
long half-life and because there are no effective atmospheric
removal processes for krypton-85, it is important to docu-
ment the electrical state of the atmosphere at remote sites
such as the South Pole now to det'rt secular changes in the
future.

Atmospheric electric
measurements at the South Pole:

the krypton-85 question

WILLIAM E. COBB

Atmospheric Physics and Chemistry Laboratory
National Oceanic and Atmospheric Administration

Boulder, Colorado 80302

The National Oceanic and Atmospheric Administration
has been making atmospheric electric measurements at
Amundsen-Scott South Pole Station since 1968. The current
5-year program of surface and upper air measurements is
designed to establish an environmental benchmark of the at-
mospheric electric climate on the polar plateau. Such a
benchmark may be reevaluated in future years to detect
secular changes in the electrical climate of the polar
atmosphere—changes that may result from the activities of
man.

The type of electrical measurements being made at South
Pole must be interpreted first as a response to global varia-
tions in the atmosphere's electrical system and second as ef-
fects produced within the local environment. The South
Pole atmosphere is largely free of local environmental ef-
fects, and thus the measurements more nearly reflect global
variations of the electrical parameters. If future
measurements reveal that the electrical state of the south
polar environment is being altered due to an increase in the
level of suspended particulates or in atmospheric radio-
activity, then there must be cause for concern with respect to
a global climatic impact.

In January 1977 the electrical sensors were moved to the
new clean air facility, an excellent observation site and sure-
ly the world's premier "clean air" monitoring facility.
Special attention at this time is being given to the electrical
conductivity observations and the establishment of reliable
baseline values. The emphasis on conductivity has been
spurred by the recent interest in radioactive krypton-85 now
being released into the atmosphere.

Krypton-85 is a radioactive gaseous byproduct of nuclear
fission released to the atmosphere by nuclear explosions
and, in a controlled manner, by nuclear power plants.
Within the limits established by various regulatory agencies,
krypton-85, with a half-life of 10.76 years, is not considered

Measurements of trace gases and
aerosols in the antarctic

stratosphere

D.J. HOFMANN, J. M. ROSEN, G. L. OLSON, and N. T. KJOME

Department of Physics and Astronomy
University of Wyoming

Laramie, Wyoming 82071

A. L. SCHMELTEKOPF and P.D. GOLDAN

Aeronomy Laboratory
National Oceanic and Atmospheric Administration

Boulder, Colorado 80302

In January 1977 five balloon soundings were conducted
from Antarctica. These soundings measured the concentra-
tion of various trace stratospheric constituents, listed in the
table, and played a vital role in continuing a stratospheric
measurements program that began in 1972. The antarctic
stratospheric sulfate layer (aerosol particles with radius
greater than 0.15 micron) was first measured in that year,
and measurements of condensation nuclei (radius greater
than 0.01 micron) were added in 1976. The year 1976 also
saw the first attempt to recover air samples from the 15-30

1977 antarctic balloon soundings.

Launch	 Maximum
Date (1977)	site	Constituents measured altitude (km)

14January McMurdo N2 0, CF2C12 , CFCI 3	26.5

lsJanuary McMurdo N2 0, CF2C12 , CFCI 3	31

15January McMurdo Aerosol, r 0.15pm	27

18January South Pole Ozone	 30

19January South Pole Condensation nuclei,	25
r 0.01im
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