
All the airborne field work was performed by A. Mason
during November 1977. Steven Barnard of the State Univer-
sity of New York at Albany is operating the sampler at Pole
during the 1978 austral winter. This research is sponsored by
the Division of Polar Programs, National Science Founda-
tion, under grant DPP 76-23433 AO I.
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The National Oceanic and Atmospheric Administration's
(NOAA) Air Resources Laboratories operate four stations with
the objective of measuring climatologically important at-
mospheric constituents at locations far removed from signifi-
cant anthropogenic activity. This program is called Geophysi-
cal Monitoring for Climatic Change (GMcc). One station,
operated with support from the National Science Foundation,
is Amundsen-Scott, at the South Pole (90°S.). From Novem-
ber 1976 to November 1977 the NOAA program was operated
by Bradley Halter (Unit Chief) and the late Gary Rosen-
berger (Electronic Engineer). They were relieved by Lt. John
Osborn, NOAA CORPS (Unit Chief) and Larry Smith
(Electronics Engineer). The new clean air facility (see
figure), described by Peterson and Szwarc (1977), was used
throughout the year.

In January 1977, a normal incidence pyranometer (Ep-
pley, NIP) with a rotating filter wheel (Quartz, oc-1, RG-2,
RG-8) was added to the complement of instruments in the
GMCC program. Measurements were made three times each
day during the austral summer on days when the sun was
unobscured by clouds. With the cooperation of A. Hogan of
the University of Albany, the staff interfaced the GMCC data
logging system to an absolute humidity monitor (DuPont,
303). Dew point temperatures were derived from these

The clean air facility as viewed from the main station. (Photo-
graph shows the rooftop projects installed as of January

1978.)

measurements. Platinum resistance thermometers (Stow,
954-PL-C) accurate to -85°C (±0.1°C) replaced the thermis-
tors that became nonlinear at -50°C.

The following parameters were monitored continuously in
1977:

1. Carbon Dioxide: An infrared analyzer (uRAS-2T 101)
was used to measure the concentration of carbon dioxide in
the air. Air for the analyzer was drawn through a sampling
stack from a height of 13 meters above the snow surface. Also,
every 2 weeks, flask air samples for CO 2 analysis were col-
lected via the sampling stack.

2. Surface Ozone: Measurements of ozone were made
with an ultraviolet absorption ozone photometer (Dasibi,
1003-AH). An oxidant meter, using an electro-chemical con-
centration cell (ECC meter 005), was also operated to provide
comparison data.

3. Aerosols: The concentration of small particles was
measured continuously with an Aitken nuclei counter
(General Electric, CNC) and intermittently with a long-tube
Gardner counter. A Pollak counter was used twice daily as a
calibration check on the other two counters.

4. Solar Radiation: During the austral summer, con-
tinuous measurements were made of the direct solar irra-
diance using a pyrheliometer on a solar-tracking equatorial
mount (Eppley, NIP). The horizontal incident global (direct
plus diffuse) irradiance was also measured with four
pyranometers (Eppley, 2), with quartz, cc-22, oG-1, and
RG-8 hemispheric filters, and with an ultraviolet
pyranometer.

5. Meteorology: Continuous observations of the wind
direction and speed (Bendix Friez, Aerovane 120) and air
and snow temperature (Stow Labs., 954-PL-c) were made
from a tower 30 meters grid north of the clean air facility. Sta-
tion pressure (Rosemount, 1201C) and dew-point temper-
ature (DuPont, 303) are measured at the clean air facility.

A central data-acquisition system was used to record the
signals from the continuous sensors on magnetic tape in
digital form. A minicomputer (Data General Co., NOVA
1220) was used to control certain sensor calibrations and to
structure the data before it was recorded.

6. Total Ozone: The Dobson spectrophotometer was
moved in January from its own building to a room in the
clean air facility, from which all subsequent measurements
were taken. Quasi-simultaneous comparisons of zenith and
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direct sun observations were made during the austral sum-
mer.

7. Halocarbons: A stainless steel bellow pump was at-
tached to the sampling stack in the clean air facility to draw
air samples for halocarbon analysis. One pair of samples was
obtained each month throughout the year.

8. Turbidity: A hand-held sunphotometer (Eppley Labs)
was used to observe atmospheric turbidity on occasions when
clouds did not obscure the sun.

In the past NOAA personnel have operated and maintained
several cooperative programs, many of which were continued
through 1977. Air samples were taken twice a month for car-
bon dioxide analysis for Scripps Institute of Oceanography
(taken by C. D. Keeling). Flask samples were also taken for
atmospheric carbon-14 analysis (by L. Machta, NOAA). A
high-volume filter sampling program was maintained for the
Department of Energy (DoE), Environmental Measurement
Laboratory (H. Volchok, DOE). In addition, acoustic sound-
ing of the planetary boundary layer (F. Hall, NOAA),
ionospheric absorption measurements (E. Schiffmaker,
NOAA), atmospheric electricity measurements (W. Cobb,
NOAA), and net infrared radiation measurements (P. Kuhn,
NOAA) were made throughout the year. Also, special aerosol
observations were made with the Pollak counter (A. Hogan,
University of Albany).

A portion of the data from 1977 has been checked for
quality and submitted to the World Data Center-A in
Asheville, North Carolina, for archiving. Those data include

the aerosol, solar radiation, and weather observations. Recent
publications containing GMCC data from Amundsen-Scott
station include Global Monitoring of the Environment for Selected
Atmospheric Constitutents 1975 (GMESAC, 1977) with CO 2 data
and Proceedings of the 9th International Conference on At-
mospheric Aerosols, Condensation and Ice Nuclei
(Bodhaine, 1977). For a more complete review of GMCC ac-
tivities see Hanson (1978).

References

Bodhaine, Ba. A. 1977. In press. Nuclei Monitoring at Baseline Sites: Bar-
row, Alaska; Mauna Loa, Hawaii; American Samoa; and South Pole. In:
Proceedings of the 9th International Conference on Atmospheric Aerosols,
Condensation and Ice Nuclei (A. Roddy, ed.). 21-27 September 1977,
Galway, Ireland.

GMESAC. 1977. Global Monitoring of the Environment for Selected At-
mospheric Constituents 1975. Environmental Data Service, National
Climatic Center, Asheville, North Carolina.

Hanson, K. A. (ed.). 1978. Geophysical Monitoring for Climatic Change
(No. 5, Summary Report 1976). U.S. Department of Commerce,
Environmental Research Laboratories, Boulder, Colorado.

Peterson,J. T., and V. S. Szwarc. 1977. Geophysical monitoring for
climatic change at the South Pole. Antarctica Journal of the US.,
12(4), 159-160.

Halocarbon and N 20 analyses in
Antarctica
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The 1977-78 austral summer was the fourth field season
during which I studied the atmospheric distribution of the
fluorocarbons and related chlorocarbons in Antarctica. The
immediate accomplishment has been preparation of data on
the concentrations and annual changes observed in the
halocarbons by measuring F- 11, F-12, CH 3CCI 3, CCI4, and
N20 in the antarctic atmosphere and its snow and ice. My
objective is to relate these data to the global and polar at-
mospheric processes that transport trace gases and remove
them from the atmosphere.

The research is organized to measure systematically the
year to year change in the concentration of F-li, F-12,
CH 3CCI 3, CCI4, and N20 in the atmosphere of Antarctica
and compare the values with representative Northern
Hemisphere midlatitude values. The internal consistency in
the absolute concentrations reported for each season's data
has been maintained since 1976 by calibration standards.

The interhemispheric difference determinations have a
greater precision than the annual change measurements
because of the comparative analyses that have been made
both at the South Pole Station and at the home laboratory.
However, both forms of the data are important to a better un-
derstanding of how materials essentially released in the
Northern Hemisphere affect the atmosphere of the high
southern latitudes.

The antarctic data have been augmented by air samples
collected during flights of the LC-130 science airplane from
Pt. Mugu, California, to Antarctica. These samples have
aided in a more accurate determination of latitudinal gra-
dients, hemispheric ratios, and interhemispheric transport
time of the halogens and N 20. All of these data relate to the
concentration distributions expected to be observed in the
antarctic atmosphere. In January 1978, a study was begun in
which the fluorocarbon (F-1 i) levels in samples of antarctic
air were compared with F-1 1 measurements made at Cape
Grim in Tasmania (43'S.) by P. Fraser of CSIRO. The last ob-
jective of the project is to determine whether or not enrich-
ment of the halocarbon trace gases on or in the surface snows
of the interior of Antarctica originally observed in January
1975 is a real occurrence. In situ analyses at the South Pole
are necessary for this.

Results from 1975 to 1978 fieldwork have shown a steady
increase in the atmospheric concentrations of the halocar-
bons in Antarctica (table 1). The F- li data show a definite
increase at the South Pole (90° S.) of 18.3 ± 4.5 pptv per year
averaged over 3 years. The F- li fluorocarbon (CFCI 3 ) is the
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