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The objectives of this research program are to measure, con-
tinuously, the trace chemical constituents of the atmosphere at
Palmer Station and to relate findings to meteorological condi-
tions. The meteorological correlations will be sought on the
basis of regional synoptic weather patterns and more general
seasonal meteorological conditions. Air sampling will be con-
ducted at the Anvers Island Air Chemistry Facility, so named at
the station dedication on 16 January 1982 by Francis S. L.
Williamson. The facility is equipped to measure, on a regular or
continuous basis, the trace atmospheric parameters listed in the
table. The frequency of measurement and the methods used are
also shown in the table.

The air sampling facility is a separate building with a nominal
floor space of 3 by 4.25 meters (10 by 14 feet) plus a 1.2 by 1.2
meter (4 by 4 foot) double-door entry vestibule for wind and
weather protection. The station was prefabricated and then
erected in a preliminary fashion at Washington State University,

at which time the sampling instruments were set up and
checked. Subsequently, the disassembled components were
shipped to Palmer Station aboard the resupply ship USCGC Polar
Sea. The facility is east of the main Palmer Station building
complex and about 45 meters (150 feet) east of the old helicopter
pad. Power for instrument operation and heat comes from the
Palmer generating plant through a land line. A stainless steel air
inlet stack 5 centimeters (2 inches) in diameter extending about
3 meters (10 feet) high above the building and leading to a
connecting manifold inside is flushed by a small blower to
provide a clean air source for the sampling instruments. Figure
1 is a photograph of the facility looking from west to east, with
the Anvers Island glacier in the background. The air sampling
inlet stack at the rear of the building is clearly visible. Figure 2 is
a view from the glacier looking west toward Palmer Station. The
facility is visible to the left of the Jamesway hut.

Some of the facility's simpler instruments—those for measur-
ing ozone and Aitken nuclei—were placed in operation on 21
January 1982. Full operation of the system, including the com-
puter-controlled data system, was achieved on 15 February
1982.

All instrument outputs are recorded by a Hewlett-Packard
(HP) 85 data system which also provides the cyclic control sig-
nals for the gas chromatographs. Strip charts provide backup
for the HP 85 computer system. The instruments are standard-
ized against gas mixtures that were calibrated against known
standards prior to shipment to Palmer. Long-term standards are
maintained at Washington State University (wSu). The carbon
dioxide (CO2) data will be correlated with the National Oceanic
and Atmospheric Administration's Geophysical Monitoring for

Trace atmospheric parameters measured and methods of measurement used at Anvers Island Air Chemistry Facility

Frequency	 Method
Parameter	 of measurement	 of measurement

Ozone (03)	 continuous	 ultraviolet photometry (Dasibi)
Methane (CH,)	 1 per hour	 automatic gas chromatography (Carle
Carbon dioxide (CO2)	 1 per hour	 model 211)
Carbon monoxide (CO)	 1 per hour
CCI3F (Freon 11, or F-1 1)	 1 per hour	 automatic dual channel gas
CCl2F2 (Freon 12, or F-12)	 1 per hour	 chromatograph (Hewlett-Packard
Carbon tetrachloride (CCL)	 1 per hour	 model 5880)
Methyl chloroform (CH3CCI3)	 1 per hour
Nitrous oxide (N20)	 1 per hour
Aitken nuclei (also known as	 continuous	 expansion-type photometric system

condensation nuclei, or cN)	 (Environment One)
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Climate Change (N0AA/GMCC) program. Weather data will be
included in the data filed by manually transcribing the observa-
tions from the Palmer Station records. Recorded wind data and
the response of the Aitken nuclei, or CN, counter will be used to
identify periods when emanations from Palmer activities may
be affecting the sampling results. Available wind records indi-
cate that flow from the west, which would result in con-
tamination by effluents from the main station, is not predomi-

Figure 1. The Anvers island Air Chemistry Facility established at
Palmer Station, January 1982, by Washington State University.
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Figure 2. View of Palmer Station looking west from Anvers Island
glacier. Air chemistry facility is visible to the left of the Jamesway
hut.

nant. Sampling results and other data will be relayed to Pullman
for further analysis as conditions permit.

The Anvers Island Air Chemistry Facility is expected to oper-
ate for 4 to 5 years. The measurements made at the facility can be
expanded as new instruments adaptable to the rugged Palmer
environment and to low background levels become available.
The sampling results are expected to complement NOAAJGMCC

air-sampling data collected at Amundsen-Scott South Pole Sta-
tion and the data gathered at the Australian background station
at Cape Grim, Tasmania. Although the wsu program focuses on
the interaction of air chemistry patterns and synoptic weather
situations, the facility also can provide support for other inves-
tigators interested in air chemistry and related studies.

Support services by ITT-Antarctic Services, Inc., assisted
greatly in the safe shipment and arrival at Palmer of the large
amount of material required to establish this program. In addi-
tion to the authors, Fred Menzia, wsu research technician,
assisted in the establishment of the station; Menzia continued
on as the 1981-82 winterover scientist for the program.

This research was supported by National Science Foundation
grant DPP 80-05797.

During the austral summer of 1979-80, the United States and
France began an experiment on the katabatic wind along the
Adélie Coast and in Wilkes Land (Wendler and Poggi 1980). The
United States used automatic weather stations built by Stanford
University and now maintained and operated by the University
of Wisconsin to make measurements between Dome C (74.5°S
123°W; 3,280 meters) and D-10 (66°40'S 140°01'E, near Dumont
d'Urville Station; 267 meters); the French took measurements at
five sites in the immediate coastal area of Dumont d'Urville. The
U.S. measurements are transmitted via satellite, while the
French data are telemetered to Dumont d'Urville. In addition to
these ground-based measurements, measurements with the
instrumented LC-130 also were carried out. In this article we are
not so much reporting on overall progress as commenting on

Climate of Dome C

GERD WENDLER and Yuji KODAMA

Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701

A. P0GGI

Laboratoire de Glaciologie
Universite de Grenoble

Grenoble, France

1982 REVIEW	 201




