
their external morphology. Therefore, 
the existence of different classes of sen- 
silla may actually aid in clarifying the 
heterogeneous response patterns often 
noted in single unit recordings ( 2 4 )  and 
may ultimately further our understand- 
ing of olfactory coding in insects and 
improve the use of pheromones in the 
biorational control of insect pests. 
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Sea Spray Production from Bubbles 

Like Wu (I), we believe that sea spray 
is produced primarily by bursting bub- 
bles, but we do not believe that proof of 
this is found in a similarity of the slopes 
of the droplet size spectra and the bubble 
spectra. There is a fallacy in this ap- 
proach. First, it is not the bubble spectra 
in the sea that produce the droplet spec- 
tra; it is the bubble-flux spectra at the 
surface of the sea. The latter, obtained 
from the former by considering the rise 
speeds of the bubbles, has a different 
slope. Second, once the droplets are 
produced, turbulent mixing in the air and 
gravitational fallout take over to produce 
the droplet spectra. 

Even if Wu's argument is correct, we 
think he used the wrong bubble spectra 
for his comparison. His spectra, the 
pseud+steady state background spectra 
(2), were not obtained directly in a 
breaking wave. Most of the droplets that 
rise from the sea originate from bubble- 
flux spectra produced within 5 to 10 
seconds after a wave breaks (2,3). These 
spectra do not have the same slopes as 
the background spectra used by Wu. 
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I thank Blanchard and Cipriano for 
giving me the opportunity to clarify some 
points on the correlation between sea 

spray in the atmospheric surface layer 
and air bubbles in the near-surface 
ocean. 

Undoubtedly, it is not the bubble spec- 
tra at greater depths but those near the 
sea surface that produce the spray spec- 
tra. However, I showed earlier that the 
spray spectrum does not vary with 
height (2) above and the bubble spectrum 
does not vary with depth (3) below the 
sea surface. The absence of variation of 
bubble spectrum with depth casts doubt 
on the adoption of the bubble-flux spec- 
trum, while the absence of variation of 
droplet spectrum with elevation indi- 
cates that the droplet spectrum near the 
sea surface may not differ significantly 
from those presented. 

The second point of Blanchard and 
Cipriano's discussion is that the bubble 
spectra used in my comparison were in 
the form of a pseudo-steady state back- 
ground spectrum, not those obtained di- 
rectly in a breaking wave. While this is 
generally true, if we look further we see 
that the bubble spectrum in a breaking 
wave was found to reach an equilibrium 
shape a few seconds after the passage of 
the breaker (4) and that the spectrum 
obtained in a breaking wave was not 
much different from the so-called pseu- 
do-steady state background spectrum. 
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