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Branstetter and his colleagues present the audiograms of eight killer whales and provide a comprehen-

sive review of previous killer whale audiograms. In their paper, they say that the present authors have

reported a relationship between size and high-frequency hearing but that echolocating cetaceansC

2018 Author(s). All article content, except where otherwise noted, is licensed under a Creative
Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
https://doi.org/10.1121/1.5021771

[WWA] Pages: 500–503

The recent paper by Branstetter and his colleagues

(2017) presents additional information on the behavioral

audiogram of killer whales (Orcinus orca) as well as a help-

ful summary of previous killer whale audiograms. They note

that we have found a relationship between animal size and

high-frequency hearing to which echolocating Odontocetes

(i.e., killer whales, porpoises, and dolphins) may be a special

case. We agree that echolocating mammals, bats as well as

cetaceans, are special cases, but not as special as they might

at first seem. Our view is that mammals evolved high-

frequency hearing for passive sound localization, enabling

them to use the binaural intensity-difference cue and pinnae

cues (although cetaceans, lacking pinnae, do not use the lat-

ter cue). These cues require that an animal’s head and pinnae

be sufficiently large to modify sounds. Although we begin

with head measurements of mammals, these must be con-

verted into
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predicted based on non-echolocating mammals. Specifically,

we previously reported that echolocating bats hear on average

0.7 octaves higher than an average non-echolocator having

the same interaural distance (Heffner et al., 2013). At that

time, we noted that the same seemed to apply to echolocating

cetaceans. Although the killer whale originally appeared to be

an exception because it was below the regression line, the

audiograms of Branstetter et al. and Szymanski et al. show

that it is not.

When comparing air and underwater audiograms, there

are two factors to be considered. The first is to correct for

the different reference levels as the SPL in air is referenced

to 20 lPa, whereas the SPL for underwater measurements is

referenced to 1 lPa. To do this adjustment, one subtracts

26 dB from the underwater thresholds. The second is to

equate the audiograms in terms of watts, which takes into

account the different densities of the media. For this, one

subtracts an additional 35.5 dB from the underwater thresh-

old (e.g., Wodinsky and Tavolga, 1964).

In obtaining the highest frequency audible at 60 dB SPL



predicted by functional
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