Deposition and concentration are con-
fused in Hidy’s citing of monthly and sea-
sonal analyses. Statistical analysis (5) of
monthly data supports our original conten-
tion of a relation between sulfate concentra-
tion and smelter SO,. The other studies
cited (Hidy’s references 3 and 4) deal largely
with deposition, the product of VWM con-
centration, and precipitation amount. The
relation between deposition and emissions is
obscured by fluctuations in precipitation
amount because combined VWM sulfate
concentration is independent of precipita-
tion amount in this data set. Seasonal con-
centration variations further obscure the re-
lation of emissions to deposition in quarter-
ly data.

Newman and Benkovitz incorrectly assert
that our regression is “derived from essen-
tially three points.” As our Fig. 1 and Table
1 demonstrate, the annual relation over the
period from 1980 to 1983 is based on 26
points and has now been extended to in-
clude 1979 and 1984, for a total of 34
points. Figure 1 shows that during the
period from 1982 to 1984, when annual
emissions varied little, annual regional aver-
age sulfate concentrations were indistin-
guishable from year to year, as would be
predicted from a cause-and-effect relation
between emissions and concentration. The
regionally combined VWM’s on which the
regression is based are subject to less error
than station-specific observations. The ob-
servations that make up the combined aver-
age provide important additional informa-
tion, however, in that they allow an estimate
(independent of that obtained from the
standard error of the slope) of within-year
concentration variability (12).

Hidy observes that from 1982 to 1983,
while annual smelter emissions increased by
about 5% of total 1982 emissions, concen-
tration fell at five out of eight stations. In
view of the large variation from station to
station (see Fig. 1) and the fact that emis-
sions do not uniquely determine concentra-
tions, these fluctuations do not, in Hidy’s
words, “reveal a major contradiction” so
much as they underscore the efficacy of
using regional means to clucidate source-
receptor relations.

Extrapolation of the regression line to
high emissions values to predict eastern U.S.
concentrations is unwarranted: wet (and
probably dry) removal is much faster in the
East, so that long-range source-receptor
slopes are inherently smaller. However, sul-
fate and hydrogen ion concentrations in
these data resemble eastern values outside
the core of high pollution density, so that
the linear relation has implications for drop-
let chemistry in the East.

In summary, the annual analysis not only
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stands on its own, but geographical, multi-
ple regression, and monthly studies support
its conclusion: concentrations of sulfate in
precipitation are consistent with a linear
relation to smelter sulfur dioxide emissions.
MicHAEL OPPENHEIMER
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Evolution of Color Vision

The stimulating Perspective of David Bot-
stein (11 Apr., p. 142) contains two inaccu-
racies. Dichromats are not “the most com-
mon form of color blindness”; in almost all
populations deuteranomalous males are
most common (I). In addition, the state-
ment that “New World monkeys have only a
single pigment encoded on the X chromo-
some” is incomplete; the X chromosome of
any individual male Sasmiri sciureus—the
squirrel monkey—carries one gene encoding
a color vision pigment, but several alleles
encoding different pigments exist and fe-
males of course can be heterozygotes (2).

This situation suggests, at least to me (3),
ideas concerning the evolution of color vi-
sion in primates which add to those pro-
posed by Botstein. While human trichroma-
tism 1s indeed likely to have evolved by
duplication and diversification of a single X-
borne color vision locus, the Satmiri poly-
morphism probably originated by muza-
tion—rather than duplication—at a single
locus. Finally as any Perspective—even that
of a molecular biologist—must have a his-
torical component, one might mention J.
Scott (4), whose clear description of a man
and his uncle as dichromats (protanopes)
anticipated by 20 years that of Dalton. One
would also suggest that among the “great
names” of those concerned with color vision
might be added Goethe (5), who in addition
to publishing observations in the Fahrben-
lehre, conducted the first family studies of
color vision deficiency (6).
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