Fig. 2. Thresholds for half-octave band noises
with center frequencies of 10,000 and 19,000
Hz for infants 6, 12, 18, and 24 months of
age and for adults.

cent correct responses, even at higher
intensities. This result is probably attrib-
utable to momentary lapses of attention.
For the 10,000-Hz noise, the psycho-
metric functions for the four infant
groups are similar, but the adults were
substantially more sensitive than the in-
fants (5). In contrast, the psychometric
functions for the children and adults ex-
hibit more overlap at 19,000 Hz 6).

At 10,000 Hz, the thresholds for the
four infant groups are similar and 12 to
16 dB higher than that for the adult group
(Fig. 2). (Threshold was defined as the
intensity at which the signal was detect-
ed 65 percent of the time.) At 19,000 Hz,
however, this adult-infant difference is
attenuated substantially. These results
confirm a trend that we reported in our
earlier study (3) on octave band noises,
namely, a decrease in the disparity be-
tween infant and adult thresholds as the
center frequency of the noise band in-
creased. In that study, the disparity was
20 to 30 dB at the lower frequencies (200
t0 400 Hz) and 10 dB at 10,000 Hz. In the
present study the disparity disappears
at about 19,000 Hz for the older infants
7).

It is difficult to determine the locus of
these developmental changes in frequen-
cy sensitivity; in addition to possible
maturational changes in the nervous system
during the first few years of life, there are
changes in the size of the infant’s head
and, in particular, in the size and shape
of the external and middle ear structures
(8). Age-related changes in these dimen-
sional characteristics and changes in the
impedance matching properties of the
middle ear no doubt affect frequency
sensitivity, but the precise nature of
these effects is unknown @§).

The implications of such high-frequen-
¢y sensitivity in infants are considerable.
Presbycusis, the gradual loss of hearing
with advancing age, is usually more pro-
nounced in the high-frequency region
(9). The onset of such high-frequency
hearing loss may actually begin in infan-
cy since there is morphological evidence
of loss of hair cells in the extreme basal
portion of the cochlea in infants ranging
in age from 2 or 3 hours to several
months (/0). Furthermore, hair-cell loss
with corresponding nerve degeneration
slowly ascends from the basal end of the
cochlea, involving an increasingly larger
portion of the basal turn, over the first
two decades of life (/0). Since the basal
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end of the cochlea mediates high-fre-
quency hearing, we would expect hear-
ing losses associated with aging to mani-
fest themselves first in the very high-fre-
quency region, possibly at an early age.
Furthermore, if the basal end of the
cochlea is fragile and consequently sus-
ceptible to damage, losses in sensitivity
due to environmental exposure, illness,
or other trauma might first appear at the
higher frequencies. In particular, since
exposure to noisy environments affects
the degree of high-frequency hearing loss
in adults (/7), the effects of noisy envi-
ronments on young children might first
manifest themselves in this high-frequen-
cy region. The course of auditory devel-
opment from 6 months to 6 years of age
should be mapped to answer questions
such as these.
BRUCE SCHNEIDER
SANDRA E. TREHUB
DALE BuLL
Centre for Research in Human
Development, Erindale College,
University of Toronto,
Mississauga, Ontario,
Canada L5L 1C6

Shark Skin and Locomotion

Wainwright et al. (/) report on stretch-
ing a piece of shark skin lengthwise while
holding it stretched laterally with con-
stant stress. (According to their descrip-
tion of their procedure it was not con-
stant lateral stress that they applied, but
constant lateral tension—that is, they
kept the lateral tensioning force constant
instead of making it proportional to the
length of the specimen as the latter was
stretched. The practical effect of the dif-
ference between the two procedures is
small.) They say that the area under
the longitudinal force-extension curve ‘‘is
a measure of the energy required for and
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recovered from skin deformation,”” and
note that this energy is higher when the
lateral stress is higher. Because the hy-
drostatic pressure inside the shark is ele-
vated wherever the body is curved, the
elevation increasing with swimming
speed, the circumferential stress in the
skin will rise also and, with it, the appar-
ent longitudinal stiffness of the skin. It
might appear that shark skin is a spring
of controllable stiffness that stores ener-
gy wherever the body is curved, in an
amount that increases with swimming
speed.

But because the experiment did not
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hold the skin sample at constant width, it
does not show that the skin stores any
energy at all. Shark skin is oriented on
the shark like cloth cut on the bias. Al-
ternate layers of collagen fibers wind
around the fish’s body in helices of oppo-
site hand. Stretching such a skin longitu-
dinally will make it shrink laterally. Most
of the energy put into the skin by stretch-
ing it lengthwise may be passed on by the
skin to the lateral restraints as it pulls
them together. The apparent rise in stiff-
ness with lateral tension may mean only
that more work is being done on the lat-
eral restraints. To find the energy stored
in the skin in this experiment the authors
would have had to record the lateral
force-extension curve and subtract the
area under it from that under the longitu-
dinal force-extension curve.

The ability of the skin to store energy
should depend mostly on the compliance
of its collagen fibers, which, as Wain-
wright et al. (I) state, are very stiff in
tension. Experiments in which the skin
was stretched parallel to one set of fibers
confirm this high stiffness (2) and show
that most of the energy represented by
the area under the force-extension
curves described in (/) could not have
been stored in the skin.

I have not observed sharks much, but
in other fish the pattern of swimming mo-
tion is nearly independent of speed. To
go faster the fish uses the same pattern of
motion, but does it faster. Kinetic energy
involved in this motion goes as (speed)?,
and so should any potential energy
¢stored in springs if the same pattern of
forces and motion is to be maintained.
Ordinary springs do not have this prop-

erty 3). In the experiments of Wain-
wright et al. (1) the skin appears to be a
modulatable spring, but, as shown
above, this apparent property is most
likely a wrong interpretation of the ex-
periment.

C. W. McCUTCHEN
Laboratory of Experimental Pathology,
National Institute of Arthritis,
Metabolism, and Digestive Diseases,
Bethesda, Maryland 20205
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If stiffness is considered to be the re-
sistance to extension, then our figure 2
(1) shows that the stiffness of shark skin
varies with stress in the skin due to re-
straining force. Since the pressure under
the skin varies with the swimming speed,
so therefore do the restraining force, skin
stress, and stiffness of the skin in a swim-
ming shark: we find no reason to alter
our conclusions. We are unable to draw
the same range of conclusions from
McCutchen’s comment and his work on
trout that he has drawn.

S. A. WAINWRIGHT
F. VOSBURGH
J. H. HEBRANK
Zoology Department, Duke University,
Durham, North Carolina 27706
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Lateralized Cognitive Processes and the Electroencephalogram

Many investigators have found dif-
ferences in the balance of electroenceph-
alographic (EEG) activity between the
two hemispheres during tasks which dif-
ferentially require verbal as opposed to
spatial processing. Such results have
been interpreted as reflecting differences
in hemispheric utilization for particular
cognitive processes. Gevins et al. (1)
have challenged this interpretation by
pointing out that putatively left- and
right-hemisphere tasks often differ not
only in their cognitive demands, but also
in their ‘‘stimulus characteristics, ef-
ferent activities (limb and eye move-
ments), and performance-related factors
(task demands and a subject’s ability and
effort).”

We believe that this contention is not
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strongly supported by their data (/) and
is seriously challenged by a large body of
data, much of which they did not cite. At
least nine studies have reported signifi-
cant differences in relative hemispheric
activation in the predicted direction
when the EEG was recorded in response
to verbal and nonverbal stimuli and the
subjects were not required to make any
overt motor response (2, 3). Significant
left and right differences have also been
found in studies where response require-
ments for verbal and nonverbal tasks
were equated (4-6). Asymmetries in
EEG activity have also discriminated be-
tween purely covert verbal and non-
verbal tasks (6, 7) involving no stimulus
or response (6), thus rigorously satis-
fying the criteria of Gevins et al. (1) for
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controlling the three essential non-
cognitive aspects of task performance:
stimulus characteristics, efferent activi-
ties, and performance-related factors.

In support of their contention that
measures of EEG asymmetry do not re-
flect lateralized cognitive processes, Ge-
vins et al. present the results of two stud-
ies. The results of the first study in-
dicated that tasks could be differentiated
on the basis of EEG laterality measures.
A second experiment was performed to
match more carefully tasks on ‘‘efferent
components, stimulus characteristics,
and performance-related factors.’” These
tasks were of shorter duration (6 to 15
seconds each) than those in the first
study (1 minute). We believe that the
tasks chosen for the two experiments
and the methods used contributed signif-
icantly to the negative outcome of the
experiments and that definitive con-
clusions cannot be drawn from them. Al-
though Gevins et al. found that the first
15-second segment discriminated be-
tween writing versus the Koh’s block de-
sign task in experiment 1, the subjects’
set would probably be quite different in
this situation compared to that in experi-
ment 2. It is not clear from their report
whether Gevins et al. randomized tasks
in experiment 2. The methods used in
their two experiments differed signifi-
cantly. The rapidity and possibility of
random task presentation in experiment
2 might have prevented the subjects from
adopting a consistent cognitive set.
Moreover, the spatial task used by
Gevins et al. in experiment 2 was different
from the one used in experiment 1. Re-
cent evidence indicates that the mental
rotation task used in experiment 2 is as-
sociated with relative left-hemisphere
activation in comparison with other spa-
tial tasks where stimulus-, motor-, and
performance-related factors were equated
(8). Thus, in effect, Gevins et al. (I)
may have been comparing the effects of
three different ‘‘left hemisphere’’ tasks
in experiment 2.

In sum, the results reported by Gevins
et al. do not convincingly support their
contention that EEG asymmetry is unaf-
fected by cognitive differences among
tasks. In their experiment 2, it is unclear
whether cognitive differences did indeed
exist among the tasks. Moreover, their
study must be viewed in the context of
many other studies in which non-
cognitive sources of variance have been
controlled and significant differences in
EEG asymmetry between left and right
hemisphere tasks have been found. As
Gevins et al. have indicated, there is
clearly a need to consider a variety of
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