calization cues are readily available to
animals with large heads, the effec-
tiveness of either cue is diminished in
animals with functionally close-set ears.
In the case of At, the available time dif-
ference may be so small that the nervous
system can detect only gross changes in
sound direction. However, an animal
with a small head always has a Afi cue
available, providing only that it is able to
perceive frequencies which are high
enough to be effectively shadowed by its
head and pinnae. Therefore, given the
ecological importance of an animal’s lo-
calizing the sound of a stealthy intruder,
animals with functionally close-set ears
are subjected to more selective pressure
to hear high frequencies than animals
with more widely set ears.

Finally, the finding that the elephant is
unable to hear significantly above 10 kHz
has two immediate implications for eco-
logical and evolutionary acoustics. (i) It
suggests that when the selective pressure
for high-frequency hearing is reduced as
a consequence of evolving a large inter-
aural distance, the upper limit of hearing
is reduced to the point at which it does
not greatly exceed that of non-
mammalian vertebrates, such as birds,
many of which hear up to 10 kHz. (ii) It
appears that humans should no longer be
considered aberrant among mammals for
their lack of ability to hear above 20
kHz. Instead, restricted high-frequency
hearing seems to be a consequence of a
relatively large interaural distance and
not the result of a special adaptation for
the reception of speech sounds, as was
once widely believed.

RickYE HEFFNER
HeENRY HEFFNER
Bureau of Child Research,
University of Kansas, Parsons 67357
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Cadmium Concentrations in Blood

In their report on in vivo cadmium
measurements, Ellis et al. state that they
found no significant difference in mean
blood plasma or urine concentrations of
smokers as compared with nonsmokers
(7). The plasma and urine cadmium con-
centrations for nonexposed individuals
reported in (/) are at least three to five
times higher than those reported in the
current literature (2).

Studies of cadmium partitioning in
whole blood from laboratory animals ex-
posed to cadmium indicate that the ma-
jor portion of the metal is contained in
the erythrocytes (3). Thus, the whole
blood cadmium concentration might be a
more appropriate parameter to measure.
For nonoccupationally exposed non-
smokers over 36 years (N = 27), Pleban
and Pearson found the mean blood cad-
mium concentration to be 1.00 = 0.48
pg/liter (arithmetric mean * standard
deviation), whereas smokers over 36
years (N = 18) had a mean blood cad-
mium concentration of 2.21 * 0.92 ug/
liter (4¢). These means are significantly
different (¢-test, P < .001) and are in
agreement with similar findings of others
®).

The normally low body fluid concen-
trations of cadmium require that extreme
care be taken in sample collection and
analysis procedures. This is particularly
true for analyses in which extraction and
wet ashing procedures are used. Sporad-
ic cadmium contamination of 0.5 to 1.0
png/liter, which is not as critical when
measuring higher cadmium concentra-
tions in organs of the body, can mask sig-
nificant differences between populations
with body fluid concentrations at the mi-
crogram per liter level.

PATRICIA PLEBAN
Department of Chemical Sciences,
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Norfolk, Virginia 23508
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Pleban leaves the impression that our

values are too high and due to con-

tamination when in fact the blood cad-
mium concentrations for nonoccupation-
ally exposed smokers and nonsmokers
she cites are not statistically different
from the plasma values we reported in
(1). We agree that extreme care must be
taken in the collection and analysis pro-
cedures, and the wide range of values re-
ported in the literature renders inter-
laboratory comparisons difficult. Never-
theless, we concur with Pleban that cad-
mium concentrations in the blood of
smokers are generally higher than those
in the blood of nonsmokers. The P val-
ues (mean differences by the z-test) for
our small sample population of smokers
and nonsmokers were .07 and .06 for
cadmium concentrations in the plasma
and urine, respectively.

However, in our investigation we
found no significant relationship between
the plasma or urine data and the kidney
or liver burden of cadmium. Recently,
we have studied workers occupationally
exposed to cadmium (2). Although blood
and urine cadmium concentrations were
marginally correlated on a group basis,
they were not predictive of the cadmium
burden in the kidney or liver of an indi-
vidual.
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