
Table 2. Measured and calculated Hydroxyl radical (OH) concentrations

Measured OH
Measurement site
	 Latitude

	(per cubic centimeter)'

McMurdo Station (combined regression)
	

7790S
	<4 x 10

South Pole
	 900S

	
0.9 x 105 to 5.4 x 10

Pullman, Wash. (average of 6 runs)'
	

46.7°N
	

5.4 ± 1.6 x 106

Ragged Point, Barbados (average of 6 runs) 6	13.50N	12.5 ± 7.6 x 106

"All measurements made under midday, clear-sky, summertime conditions.
b 5upplemental data in table 1 used in these calculations.
cppt = parts per trillion.
dThese data taken from Campbell and Sheppard (in press).

Amount of nitrogen oxide
Calculated OH (per cubic	assumed in	calculation

centimeter)'	 (ppt)c

1.5 x105	0
3.8 x 105	 30
0.12 x 105	 0
0.44 x 10	 30
2.8 x106	0
4.4 x 106	100
5.2 x106	0
9.4 x 106	100

measurement of very low radical concentrations near the detec-
tion limit of a partially contaminated apparatus. Taken as a
whole, these measurements suggest that the summertime,
midday hydroxyl radical concentrations in antarctic tro-
pospheric air certainly are below 500,000 per cubic centimeter,
and probably are lower. We believe with uncontaminated
equipment this measurement method easily could detect hy-
droxyl radical concentrations below 500,000 per cubic centime-
ter, and possibly as low as 30,000. The latter would require
extreme precautions to avoid all forms of 14C contamination.

Comparison of the McMurdo and South Pole data with pre-
vious measurements made at Pullman, Washington, and at
Barbados indicates that the hydroxyl radical concentration is
highest in the tropics, lowest in the antarctic polar region, and
intermediate in the midlatitudes. Obviously, many more mea-
surements must be made to determine clearly the distribution
of hydroxyl radical concentrations in the Earth's atmosphere.
Thus, additional measurements of hydroxyl radical con-
centrations in antarctic air are also desirable.

This research was supported by National Science Foundation
grant DPP 79-20827. We thank Elmer Robinson and Malcolm J.

Campbell for their invaluable advice and Yvonne Welter and
Karl Huston for their assistance at various stages of this project.
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Atmospheric measurements were made from the clean air
facility at South Pole Station during the period 21 November to
15 December 1981. Two measuring instruments were used. One
was a high-resolution Fourier transform spectrometer (FTs),
used to record atmospheric absorptions in the solar spectrum in
the 3-5 micrometer and 10-12 micrometer wavelength regions.
The second was a grating spectrometer designed to measure
emission from the atmosphere; for this initial run, it was set to
scan a wavelength range of 17-28 micrometers.

The vrs measurements in the 10-12 micrometer wavelength
region were selected to provide data on the same wavelength
region as measured in previous years, providing a database to
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investigate the possibility of long-term fluorocarbons ii and 12
(F-il, F-12), ozone (03), and nitric acid (HNO 3) above the Pole.
The measurements in the 3-5 micrometer wavelength region
were being taken for the first time; they will extend the data set
beyond the wavelength range covered in the recently published
Atlas of South Pole JR Solar Spectra (Blatherwick et al. 1982).
Conditions at South Pole Station are highly favorable for observ-
ing trace gases in the atmosphere whose spectral signatures
may be masked by other absorptions at lower, more humid sites.

The spectral radiometer measurements had several objec-
tives: (1) determination of the total H20 (water vapor) content of
the atmosphere above South Pole Station, (2) comparison of the
H20 quantities determined from emission and absorption mea-
surements, and (3) investigation of several parameters that will
be useful in the design and construction of two instruments
intended to make winter observations of the concentrations of
H20,03, F-il, F-12, HNO3, and, possibly, N205 (nitrogen pen-
toxide) over the South Pole (one of the most important of these
parameters is the radiative properties of the ice crystals usually
present at variable concentrations in lower atmospheric layers).

The vrs system was operated through an open window of the
clean air facility. As in previous years, this was quite satisfactory
for measurements at the longer wavelengths (i.e., 7-12 microm-
eters); however, degradation was noticed in the quality of the
3-5 micrometer data due to building vibrations and thermal
turbulence in the interior-exterior air interface. To minimize
these effects, the instrument was operated from the entrance
deck. Several exceptionally clear days occurred during the
period of observation, and Fm data were taken on 6 days (3 days
for each region).

The spectral-radiometer system is designed to be most accu-
rate when the entrance area of the spectrometer is at ambient
temperature; therefore, it was set up on a plywood platform
approximately 10 meters from the clean air facility. Data were
taken at several elevation angles and under both clear and
overcast conditions. After approximately 10 days of operation,
the detector-dewar developed a thermal leak, which increased
the boiloff rate of the liquid helium coolant. However, hold

times were sufficient to permit short periods of data collection
each day until the liquid helium supply dewars were exhausted.

The data currently are being studied to determine operating
parameters for the winter-over instruments under con-
struction. Analysis of the data from previous seasons is con-
tinuing, and portions of the high-resolution solar spectra have
been published as a spectral atlas (Blatherwick et al. 1982). A
paper discussing nitric acid column densities over Antarctica
will be published soon (Williams, Kosters, and Murcray in
press).

The main objective of this research is to obtain data on the
atmospheric concentration and distribution of constituents over
the South Pole. The spectra recorded by our various infrared
instruments contains information not only about the total col-
umn amounts of various species, but also about the altitude
distribution of the constituents. The amount of altitude infor-
mation that can be obtained from such spectra is the subject of
another paper that will be published soon (Goldman et al. in
press).

This work was supported by National Science Foundation
grants DPP 79-24307 and DPP 79-20187. F. G. Fernald assisted in
the field operations, and D. B. Barker, R. D. Blatherwick, and A.
Goldman assisted in data analysis.
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The Atmospheric Sciences Research Center has been en-
gaged in the study of meteorological transport of particulate
material to Antarctica for several years. This work continued
through austral summer 1981-82, at McMurdo Station with co-

operation from M. Pomerantz's group (Bartol Research Founda-
tion, University of Delaware) at the cosmic ray observatory and
from LCDR Foster's aerologists (U.S. Naval Support Force Ant-
arctica), and at South Pole Station in cooperation with the Na-
tional Oceanic and Atmospheric Administration's Geophysical
Monitoring for Climatic Change (NoicMcc) program. In ad-
dition, a new series of meteorological observations was begun at
South Pole in cooperation with the Antarctic Services, Inc.,
station meteorological team.

The aerosol and atmospheric ion measurements obtained
during the 1981 austral winter indicate that air arriving at
McMurdo Station from the interior of the continent is not appre-
ciably altered in aerosol concentration as it passes over the Ross
Ice Shelf. Results of similar measurements made during the
same time period at high northern latitudes have been obtained
from B. Bodhaine (No,/GMcc), and a comparative analysis is in
progress. The aerosol, atmospheric ion, and ozone instrument
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