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This research season we continued the air chemistry studies
at Palmer Station. The air chemistry station that had been in-
stalled in January-February 1982 was operated continuously
during the winter. The operations are continuing with a 1983
winter program. Data collected in the 1982 season are being
analyzed and some preliminary results are described in this
article.

Erection of the field station was completed on 16 January
1982, and full operation, including the two automated gas chro-
matographs and the computer-controlled data system, was
achieved about 15 February 1982.

The instrumentation consists of: (1) an automated electron
capture gas chromatographic halocarbon analyzer for the analy-
sis of fluorocarbons CC1 2F2 (F-12) and CC13F (F-il), methyl chlo-
roform (CH 3CCl), carbon tetrachloride (CC1 4), and nitrous ox-
ide (N 20); (2) an automatic flame ionization gas chromatograph
for the analysis of carbon monoxide (CO), methane (CH,), and
carbon dioxide (CO 2); (3) an ozone (0 3) photometer; (4) a con-
densation nuclei (cN) counter, and (5) a Hewlett-Packard 85 data
system with strip chart backup. The instruments are standard-
ized against pre-calibrated gas mixtures. The CO2 data will be
correlated with the National Oceanic and Atmospheric Admin-
istration/Global Monitoring for Climate Change (NOAA/GMCC)

program through NOAA flask samples taken regularly at Palmer
and through an exchange of standard gas samples. Weather
data are included using the Palmer Station records. Recorded
wind data and the response of the CN counter are used to
identify periods when emissions from Palmer Station sources

(e.g., the power plant) may be affecting the observations and
those data are flagged for special consideration.

The major operational difficulty during the first year of opera-
tion was the failure of the hydrogen gas generator supplying the
fuel gas for the flame ionization detector-gas chromatograph.
This occurred in late July, and when the generator could not be
repaired, it meant the loss of the CH4-CO-0O2 data until a
replacement unit could be delivered on the first R/v Hero cruise
of 1982-1983. Another problem was an inlet sample line blower
that was not large enough to overcome wind suction in strong
winds. Until a larger blower unit was installed about 15 May,
this problem resulted in a record that could not be processed by
the computer system, and some data were lost. The record is
being manually checked and logged, but the following data
tabulations do not include the early station record. CO data are
also not included because the concentrations are too low for
reliable automatic scaling and computer processing. Manual
tabulation is being done. Other problems were relatively minor
and did not result in any extensive loss of observational data.

The table shows the preliminary results of time trend anal-
yses of average weekly data for the Palmer Station record based
on 31 weeks of data for the halocarbons and N 20. These data
cover the period from the week of 17 May 1982 through the
week of 15 December 1982. Standardizations and other system
checks are still being carried out so these are just preliminary
data. Figures 1 and 2 show plots of the weekly average values for
the CC12F2 (F-12) and for N20. The F-12 trend shows a steadily
increasing atmospheric concentration because this stable an-
thropogenic compound is continually produced and released to
the atmosphere. This time trend for F-12 shows an annual
increase of about 4.2 percent. The N 2O time trend is also up-
ward but at a much slower rate of about 0.9 percent per year. The
correlation coefficient for N20 given in the table indicates that
although the time trend for N2O is relatively small, it is statis-
tically significant.

The table also shows the statistical time trends for the CO2
and CH, weekly average data for the period 17 May to 15 July
1982. These data are more limited because of the break in the
data in mid-July but a significant time trend was still obtained
for the CH 4 data. The CO2 results, while they show an increase
in concentration as expected, are not statistically significant for
this short sampling period. Since both CO 2 and CH4 are part of

Trace gas measurements at Palmer Station: Preliminary results, 1982

a "ppt" denotes parts per trillion; "ppb" denotes parts per billion; "ppm" denotes parts per million.
Statistical significance of the concentration time trend.
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Figure I. Average weekly F-12 concentration (parts per trillion), 16
May to 15 December 1982, Palmer Station. ("CONC" denotes
concentration.)

the global biogenic emission regime this shortened trend may
be influenced by seasonal as well as longer term changes.

Ozone concentrations at Palmer ranged between 10 and 30
parts per billion (ppb), and the concentrations of Aitken nuclei
(cN) were generally within the range of 200 to 1,000 CN per
milliliter. This latter value is generally typical of clean maritime
air masses. The ozone concentration seems to be similar to the
long-term range of values at South Pole Station where the GMCC
monthly mean values have ranged from about 15 to 25 ppb.

Further analyses of this data record from Palmer are in pro-
cess. In particular we are looking at correlations of the hourly
and daily records with synoptic weather changes and com-
parisons with other antarctic and high latitude stations.
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Figure 2. Average weekly N 20 concentration (parts per billion), 16
May to 15 December 1982, Palmer Station. ("CONC" denotes
concentration.)

The air chemistry station operations have also supported two
other Department of Polar Programs studies, namely, the NOAA
CO 2 flask sampling program and the North Carolina State Uni-
versity cloud physics research by V. Saxena. For the NOAA
program, air samples were collected in flasks for CO 2 analysis at
the NOAA laboratory and for Dr. Saxena's research, special filters
were used in an air sampling program which are to be returned
to him for chemical analysis and nucleation assessment.

This research was supported by National Science Foundation
grant DPP 80-0579701. Fred A. Menzia served as the winter air
quality scientist for the 1982 austral winter season. For the 1983
winter season, the winter duties were assumed by Stephen F.
Waylett and Annette S. Waylett.
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