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LETTER TO THE EDITOR

Explaining High-Frequency Hearing

Kirk and Gosselin-Ildari (2009) have documented a
reliable correlation between the volume of the coch-
lear labyrinth and high-frequency hearing limit
among those Primates for which data are available.
Specifically, the correlation shows that primates with
small cochleas have better high-frequency hearing
than those with larger cochleas. In discussing the
implications of their finding, they provide a quote
from one of our articles (Heffner, 2004) that they
claim states that the size of the cochlea and the
length of the basilar membrane are not functionally
related to high-frequency hearing limit. However,
that is a mistaken interpretation. The paragraph
from which the quote is taken is making the point
that the relationship between functional head size
and high-frequency hearing limit is not explained by
the size of the middle and inner ear. Functional head
size is defined as the maximum time it takes for a
sound to travel in air or water from one ear to the



TABLE 1. High-frequency hearing limit (kHz), functional interaural distance (ls), and basilar
membrane length (mm) of 21 species of mammals

Species

High-frequency
Hearing

Limit (kHz)a

Functional
Interaural

Distance (ls)b

Basilar
Membrane

Length (mm)

Virginia Opossum (Didelphis virginiana) 68.c 273 12.3d

Opossum (Monodelphis domestica) 76.e 114 6.4f

Tree Shrew (Tupaia glis) 61.g 136 14.3h

Greater Horseshoe Bat (Rhinolophus ferrumequinum) 103.i 55 16.1j

Little Brown Bat (Myotis lucifugus) 115.k 41 6.9l

Squirrel Monkey (Saimiri sciureus) 43.m 302 22.n

Pigtail Macaque (Macaca nemestrina) 34.5o 470 25.6p

Human (Homo sapiens) 17.6q 875 33.5l,r

Rabbit (Oryctolagus cuniculus) 49.s 250 15.6d

Kangaroo Rat (Dipodomys merriami) 52.s 90 11.n,t

Gerbil (Meriones unguiculatus) 58.u 87 11.9d,v

Lab Rat (Rattus norvegicus) 68.w 150 9.5d,x

House Mouse (wild; Mus musculus) 92.s 40 6.0x

House Mouse (laboratory; Mus musculus) 88.y 61 6.5x

Hamster (Mesocricetus auritus) 46.5z 114 7.3d

Guinea Pig (Cavia porcellus) 49.aa 160 19.5d,bb

Chinchilla (Chinchilla lanigera) 32.5cc 225 18.5dd

Cat (Felis domesticus) 79.ee 258 23.3d,r

Indian Elephant (Elephas maximus) 10.5ff 3350 59.gg

Cattle (Bos taurus) 35.hh 1281 38.gg

Porpoise (in water; Tursiops truncates) 136.ii 75 40.7jj

aHighest audible frequency at 60-dB SPL.
bTime required for a sound to travel from one auditory meatus to the other or from one bulla to the other in the case
of underwater animals.
cRavizza et al., 1969.
dBohne et al., 1977.
eFrost and Masterton, 1994.
fMuller et al., 1993.
gHeffner et al., 1969.
hMasterton, personal communication.
iLong and Schnitzler, 1975.
jBruns and Schmieszek, 1980.
kDalland, 1965.
lBruns, 1985.
mBeecher, 1974; Green, 1975.
nIgarashi and Yoshinobu, 1965.
oStebbins et al., 1966.
pGreenwood, 1990.
qJackson et al., 1999; ISO standard 1961.
rNadoll, 1988.
sHeffner and Masterton, 1980.
tWebster and Webster, 1977.
uRyan, 1976.
vPlassmann et al., 1987.
wHeffner et al., 1994.
xBurda et al., 1988.
yKoay et al., 2002.
zHeffner et al., 2001.
aaHeffner et al., 1971.
bbBurda, 1984.
ccHeffner and Heffner, 1991.
ddBohne and Carr, 1979.
eeHeffner and Heffner, 1985.
ffHeffner and Heffner, 1982.
ggBekesy, 1953.
hhHeffner and Heffner, 1983.
iiJohnson, 1967.
jjKetten, 1992.
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