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chillas, a species with relatively large and mobile pinnae 2.3. Acoustic apparatus and stimuli

and whose high-frequency hearing limit is approximately 1

octave higher than that of humans (Heffner and Heffner, The acoustic apparatus and sound-measuring equipment

1991). were identical to those used for similar tests with normal
This report is the third in a series exploring the ability chinchillas (Heffner et al., 1995). The signal consisted of

of chinchillas to localize sound (Heffner et al., 1994, broadband noise which was equalized (Sentek EQ3) to

1995). It examines the role of the pinnae in sound localiza-
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achieve a relatively flat spectral acoustic signal containing
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ability of chinchillas to make left/right, front/back, and hearing range as well as audible energy at frequencies as
elevation locus discriminations. The localization stimulus low as 200 Hz (for spectra see Heffner et al., 1995). The
in these tests consisted of a broadband noise in which the signal was a single 100- or 200-ms noise pulse presented
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Acepromazine followed by 40 mg/kg Ketamine. The fur in the removed areas of the left and right pinnae in the
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covered with sterile drapes. Blood vessels were cauterized 3.2. Left / right localization
around the circumference of the pinna approximately 1 cm
above the scalp and the skin and cartilage were cut with 3.2.1. Acuity
scissors. The outer skin was then pulled over the exposed Sound-localization thresholds for a 100-ms broadband
edge of the cartilage, sutured with 000 silk suture, and noise burst were determined before and after removal of
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results demonstrate the importance of the pinnae for verti-
cal sound localization.

4. Discussion
The purpose of these experiments was to examine the

effect of removing the pinnae on sound localization involv-
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The following discussion describes the role of the pinnae
in situations in which binaural cues are the primary cues
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Although it is possiblec that the decrease in performance
in the low-pass noise test resulted from the loss of pinna
cues that normally supplement binaural cues, it is conceiv-
able that pinnae removal may have affected the animals’
ability to use the binaural locus cues themselves — that
is, the difference in the time of arrival of a sound at the
two ears and the difference in the frequency-intensity
spectrum reaching the two ears. First, pinna removal af-
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because the pinnae are major contributors to the change in
the spectrum of a sound that occurs as its location changes
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which pinna cues are the primary cues (front/back and

and Sun, 1984; Carlile and Pettigrew, 1987; Musicant et
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variability in performance when binaural cues are not
available, the role of the near and far pinnae, and the
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et al., 1995). Second, it is possible that pinna removal may
change the difference in the time of amval of a sound at
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humans rely primarily on bmaural locus cues for localiza-

mammals.
4.1. Localizing sound where binaural cues are available

Studies of sound localization have demonstrated that
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animal’s effective head size and, correspondingly, the
magnitude of the binaural time cue for any given angle.
In summary, the possibility exists that the left/right
locus discrimination, for which binaural cues are readily
available, is affected by bilateral pinna removal, but the
effect is both small and varlable espeCIally in comparlson
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