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Figure 3. A comparison of the ratio of the small particle (± 0.3

	

u m diameter) concentration to the large particle (	0.5 u m
diameter) concentration as a function of height at McMurdo and

Pole Stations.

on soundings a few days apart. Thus one must con-
clude that the total polar stratospheric aerosol loading
has not changed over the 1-year period. Soundings
made at Laramie, Wyoming, during these periods sug-
gest a decrease in the integrated aerosol of about 50
percent, with the January 1973 value being similar to
that observed at the South Pole at this time. No sig-
nificant injections of particles into the stratosphere by
volcanoes or other means took place during this period.
Thus we may now be witnessing an indication of the
magnitude of the so-called natural" stratospheric aero-
sol background.

This research program is planned to continue in
Antarctica in January 1974. Unless some violent vol-
canic event takes place meanwhile to upset the cur-
rent stable, low stratospheric aerosol concentrations,
more will be learned about the nature of this seemingly
stable reservoir of particles.

The authors are indebted to a number of people
who willingly lent a hand in the field, including Navy-
men Marty Nemcosky and Paul Jones at McMurdo Sta-
tion and NOAA personnel Bruce Webster and Mary
Kempton at Pole Station. The research group, includ-
ing D. J . Hofmann, R. G. Pinnick and D. W. Martell,
was in the field from January 3 to February 13. This
research was supported under National Science Foun-
dation grant GV-28077.

Disturbance produced by "Global
pollution in antarctic air documented

35	 by solar radiation depletion"

WM. H. FISCHER *

West Virginia University

A portion of Kuhn (1972)  is disturbing despite
Kuhn's disclaimer that "one should not be disturbed
by finding values of /3 . . . that deviate from those
published in the original papers." His table 1 lists a
very high value for the Angstrom turbidity coefficient 8
based on data taken at McMurdo Station in November
and December 1966 (Fischer, 1967) as compared to
a much lower value from Maudheim in 1952 (the cor-
rect date is 1950; Liljequist, 1957). Kuhn says the
"McMurdo Station value of 1966-1967 is converted
from a monochromatic photometer record and should
be regarded with much reserve." The Maudheim data
(Liljequist, 1957) also were taken through narrow
band filters so that the two sets of data can be corn-
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Figure 4. A comparison of the vertical distribution of	0.3 u m
diameter aerosol at Pole Station, over a 1-year period.
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pared after corrections, as was done by Fischer (1967).
However, the McMurdo data should be regarded with
reserve, but for another reason, as has been pointed
out (Fischer, 1971). The McMurdo atmosphere seems
to be affected by human activity to the extent that its
turbidity coefficient may be as much as 50 percent
higher than those determined at nearby locations that
are free from human activity. The particulate in and
around McMurdo in 1966 was only slightly contami-
nated with maritime aerosol as shown by the very few
sodium chloride crystals found in microscopic exam-
ination of impactor samples (Cadle et al.. 1968).
Therefore, McMurdo in 1966 would seem to represent
an upper bound to antarctic costal turbidity.

I fail to see how Kuhn arrived at such disparate
estimates of 8 from Maudheim and McMurdo. I con-
cluded that the value from the two locations were
practically identical. Fischer (1967) does not contain
complete optical and meteorological data, but filter data
are in the literature for both cases. I suspect that the
McMurdo data are slightly higher than Maudheim,
probably owing to the effects of the eruption of Mount
Agung, but that by 1966 the turbidity outside McMurdo
had returned to pre-Agung levels. If recalculation shows
this to be true, it more strongly reinforces, on the one
haqd, Kuhn's conclusions and, on the other hand, my
conclusion that the 1966 turbidity was not significantly
different statistically from that in 1950.

It is probably safe to say that Agung overwhelmed
any manmade changes in atmospheric turbidity between
1963 and the late 1960s but that we still do not have
any definitive evidence of any manmade changes in
either direction between pre-1963 and today on a global
scale.

Reply

MICHAEL KUHN

Universität Innsbruck

Fischer's concern is justified: turbidity at McMurdo
1966-1967 is misprinted in table 1 and should read
0.020 instead of 0.080. Had it been 0.080, the figure
would be contrary to my conclusions and would also
have contradicted my table 2.

While all other turbidity coefficients in my report are
based on actinometric records of the intensity either over
the entire spectrum or at least over that part transmitted
by quartz (0.3 to 4.0 microns), Fischer (1967) made
his measurements with a Volz sun photometer that is
sensitive in a narrow spectral band centered around 0.5
microns and is calibrated to give values of the turbid-
ity coefficient B, according to Schuepp (1949). 1 de-
rived the value /3 = 0.020 from B = 0.024 ± 0.004

as published by Fischer (1967) in the following con-
version.

Assuming a spectral change of aerosol extinction a
of the form

a ( A ) = a(1) A—c ( A in microns)
can be related to B by using the identities

B = 0.434 a(0.5)
and p = a(1) if oc = 1.3 as defined by Angstrom
and used in my paper. Then

B =0.434(2 0C )fl
The conversion factor B//i is 1.07 for the case OC = 1.3
as generally accepted for aerosols of moderate latitude
air masses. The actual value of oc at the time B was
measured is, however, very likely to be larger than
1.3. Measurements at Plateau Station yielded size co-
efficients OC = 2.0 ± 0.3 in the summer of 1966-1967
and oc = 1.6 ± 0.3 in the two following summers.

To account for the influence of larger, maritime par-
ticles in the aerosol of the McMurdo region, I guessed
at a = 1.5 applicable to Fischer's B. The conversion
factor then becomes 1.22, or

/3 (McMurdo) = 0.020 ± 0.004
A smaller value of B would result from using larger
size coefficients, or from consideration of local pollu-
tion around McMurdo Station.

Despite the strong influence of the unknown alpha
on the conversion I wanted to include Fischer's data
in my report as they are the only ones available from
coastal stations after the decay of the Agung effect.
Having stated that "The purpose of the data treatment
• . . is to make data comparable," I thus felt obliged
to regard the conversion with much reserve.
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