
The continuous data are routinely recorded on-site on
magnetic tape controlled by a NOVA 1220 computer. The
system performed well except for a period from September
to November 1976, when it was inoperable due to a faulty
circuit board. Backup strip chart recorders were used dur-
ing that time.

Several cooperative programs with other investigators
were also maintained by the station personnel. These in-
cluded carbon-14 flask sampling (L. Machta, NOAA), at-
mospheric acoustic sounding (F. Hall, NOAA), high-volume
sampling for radioactive fallout (H. Volchok, Energy
Research and Development Administration), high-volume
sampling for trace metals (W. Zoller, University of
Maryland), atmospheric electricity measurements (W.
Cobb/NOAA), riometer measurements of ionospheric ab-
sorption (E. Schiffmacker, NOAA and H. Chivers, University
of California at San Diego), and net solar and long-wave
radiation measurements (P. Kuhn, NOAA).

Recent publications using data from this program include
analysis of surface ozone by Oltmans and Komhyr (1976)
and of carbon dioxide by Keeling et al. (1976). A more com-
plete review of our monitoring activities at the South Pole
has been prepared by Watkins (1976).
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atmosphere. At present the research is organized to
systematically measure the year to year change in the con-
centration of F-II, F-12, CC14 and CH3 CC1 3 in the Antarc-
tic's atmosphere and in its snow and ice. The results of
previous expeditions have shown a steady increase in the at-
mospheric concentrations of these species in Antarctica since
1975. The data are consistent with the similarly observed ac-
cumulation of these materials in the atmosphere of the
Northern Hemisphere.

The results from the 1975, 1976 and 1977 field work are
shown in the table. The fluorocarbon data show a definite
trend for both an increase in the absolute concentrations
observed, but also a trend for a decreasing interhemispheric
difference. These observations are consistent with the
decrease in production and release of the fluorocarbons in
the last several years. The increase in CC!, over this period is
questionable as is the increase in its interhemispheric dif-
ference because of the difficulty of maintaining absolute
calibration standards for this species.

The increase in the methylchloroform level is consistent
with its exponential increased production and usage during
the past several years. The lack of any difference in the N20
levels between the Northern and Southern Hemispheres was
verified for the first time by in situ measurements this
January 1977. One of the advantages of conducting these in-
tensive halocarbon measurements during the austral sum-
mer is that data are obtained on a rigorously scheduled an-
nual basis; this generally minimizes the problem of seasonal
variability in the interpretation of the results.

The 1977 field studies included intensive measurements of
the latitudinal concentration distribution of the halocarbons
from Christchurch, New Zealand to the South Pole. The
variability of the troposphere over Antarctica was further
studied by daily sampling flights made between McMurdo
and South Pole Stations. The data obtained from 90
samples collected in eight flights over Antarctica and two
between New Zealand and McMurdo strongly suggested that
the concentration distribution of the halocarbons in the
lower quarter of the globe were very well mixed. This is con-

Annual interhemispheric differences.

Analysis of halocarbons in
Antarctica
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The continuing research objective of this project is to
determine the concentration distribution of the fluorocar-
bons and related chlorocarbons in Antarctica. The
measurements are made with the purpose of relating these
data with the global and polar atmospheric and precipita-
tion processes responsible for removing trace gases from the
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Pullman	Antarctica	Ratio
concentration	concentration	north/south

(ppt)	 (ppt)

1975	F-li	125	 90	 1.39

CCL,	130	 120	 1.08

CH 3 CCI 3	90	 54	 1.67

1976	F-12	228	 195	 1.17

F-li	138	 113	 1.22

CC! 4	133	 121	 1.10

CH 3 CCI 3	98	 57	 1.72

1977	F . 12	251	 216	 1.16

F-lI	154	 127	 1.21

CCl,	144	 128	 1.13

CH 3 CCI 3	110	 70	 1.57
N 2 0	330 ppb	330 ppb	1.00
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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
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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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