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Pertinent properties of hearmg and sound

Sensory modalities — such as olfaction, vision, and hearing — offer access to the insect
nervous system and the opportunity to. modify the insect’s behavior to our benefit.
Because these senses have been enhanced by natural selection as beneficial windows for
the insect to its environment, very small input can have a dramatic effect. A few
nanograms of pheromone, in the right context, can attract a male moth to its mate or to its ’
death. A flash of a penlight (simulating a female firefly) can attract a firefly male from 30
meters. The lesson of these examples is that when the sense is acute and when'there is
some normally adaptive behavior that can be induced, a weak sensory input may yield
large results. This has important implications for using. acoustic methods to monitor and
manipulate pests and their natural enemies. Those - pests and enermes that have evolved
acute hearing in relation to some environmental threat or opportumty are the ones that are
likely to be influenced by weak sounds.— which include strong sounds ateven moderate
distances from the source.

Sound is a series of compressrons and rarcfactlons travehng through an elastrc
medium. The medium of chief concern in this chapter is air. Certain propertres of sound
are important to its potential for monitoring and manipulating insects.

How rapidly sound diminishes with distance from the source is a major concern in
using sound. There is always a spreading loss — because the same sound power must
move more molecules as the surface of the sound field expands with distance. In a free
field (i.e., no obstacles or discontinuities i in the medrum) sound loses % of its intensity
(watts/m?) with each doubhng of distance and Y of i its. sound pressure. (root mean square
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