
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. 
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Cadmium Concentrations in Blood 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 
(1). The plasma and urine cadmium con- 
centrations for nonexposed individuals 
reported in (1) 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 
utg/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 (t-test, P < .001) and are in 
agreement with similar findings of others 
(5). 

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 
1tg/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. 
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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 t-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. 

KENNETH J. ELLIS 
Medical Department, 
Brookhaven National Laboratory, 
Upton, New York 11973 

References 

1. K. J. Ellis, D. Vartsky, I. Zanzi, S. H. Cohn, S. 
Yasumura, Science 205, 323 (1979). 

2. K. J. Ellis, W. D. Morgan, I. Zanzi, S. Yasu- 
mura, D. Vartsky, S. H. Cohn, 2nd Annual Park 
City Environmental Health Conference, Park 
City, Utah, 27-29 March 1980. 

10 March 1980 

SCIENCE, VOL. 208, 2 MAY 1980 

246 presented at the 31st national meeting of the 
American Association for Clinical Chemistry, 
New Orleans, July 1979. 

3. L. Friberg, M. Piscator, G. F. Nordberg, T. 
Kjellstrom, Cadmium in the Environment (CRC 
Press, Cleveland, Ohio, 1974). 

4. P. Pleban and K. H. Pearson, Clin. Chim. Acta, 
in press. 

5. R. L. Zielhuis, E. J. Stuik, R. F. M. Herber, H. 
J. A. Salle, M. M. Verbeck, F. D. Posma, H. H. 
Jager, Int. Arch. Occup. Environ. Health 39, 53 
(1977); A. Ulander and 0. Axelsson, Lancet 
1974-I, 682 (1974). 

6 September 1979 

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 t-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. 

KENNETH J. ELLIS 
Medical Department, 
Brookhaven National Laboratory, 
Upton, New York 11973 

References 

1. K. J. Ellis, D. Vartsky, I. Zanzi, S. H. Cohn, S. 
Yasumura, Science 205, 323 (1979). 

2. K. J. Ellis, W. D. Morgan, I. Zanzi, S. Yasu- 
mura, D. Vartsky, S. H. Cohn, 2nd Annual Park 
City Environmental Health Conference, Park 
City, Utah, 27-29 March 1980. 

10 March 1980 

SCIENCE, VOL. 208, 2 MAY 1980 520 520 


	Cover Page
	Article Contents
	p. 520

	Issue Table of Contents
	Science, Vol. 208, No. 4443, May 2, 1980, pp. 441-532
	Front Matter [pp. 441-450]
	Letters
	Chairs and People [p. 446]
	Galileo's Lunar Observations [p. 446]
	Peanut Butter: A Solvent? [p. 446]

	Tax Incentives and Research [p. 449]
	Internal Solitons in the Andaman Sea [pp. 451-460]
	Oils and Rubber from Arid Land Plants [pp. 460-464]
	Indoor Air Pollution, Tobacco Smoke, and Public Health [pp. 464-472]
	Materials Science [p. 472]
	News and Comment
	Dialysis after Nearly a Decade [pp. 473-476]
	Environmentalists Seek New Strategies [pp. 477-478]
	Nonproliferation Policy Challenged [p. 478]
	Maryland Lures Chip-Makers East [p. 479]

	Briefing
	Use of Killer Weed Grows in Third World [pp. 474-475]
	Fund for UN Science Center Short by $200 Million [p. 475]

	Research News
	Giant Corporations from Tiny Chips Grow [pp. 480-484]
	A New Kind of Storm beneath the Sea [pp. 484-486]

	AAAS News
	Climate Project to Produce Research Guide [p. 487]
	Nuclear Arms Control Group Named [pp. 487-488]
	Research and Bulletins on Science and Technology for the Handicapped [p. 488]
	Note to AAAS Members [p. 488]
	CSFR Reports Activities [pp. 488-489]
	Working Together: Science and the Law [p. 489]
	AAAS Travelers [p. 489]
	Science 80 Growth [p. 489]
	About Section X-General [p. 489]
	Chautauqua Short Courses [p. 489]

	Book Reviews
	Paleobiogeography: Current Concerns [pp. 490-491]
	Space Physics [pp. 491-492]
	Planetary Geochemistry [p. 492]
	Ecological Mosaic [pp. 492-493]
	Developmental Biology [p. 493]

	Reports
	Radiant Heat for Energy Conservation [pp. 494-495]
	The Double Quasar 0957+561: Examination of the Gravitational Lens Hypothesis Using the Very Large Array [pp. 495-497]
	Evaporation of Seawater: Calculated Mineral Sequences [pp. 498-500]
	Selenium Biomethylation Products from Soil and Sewage Sludge [pp. 500-502]
	Widespread Occurrence in Frogs and Toads of Skin Compounds Interacting with the Ouabain Site of Na$^{+}$,K$^{+}$-ATPase [pp. 503-505]
	$\small{L}$-Ornithine Decarboxylase: An Essential Role in Early Mammalian Embryogenesis [pp. 505-508]
	Phenobarbital Exposure in Utero: Alterations in Female Reproductive Function in Rats [pp. 508-510]
	DNA Polymerases in Parasitic Protozoans Differ from Host Enzymes [pp. 510-511]
	Inverse Relation between Low-Density Lipoprotein-Cholesterol and Dehydroisoandrosterone Sulfate in Human Fetal Plasma [pp. 512-514]
	Opiate Analgesia: Evidence for Mediation by a Subpopulation of Opiate Receptors [pp. 514-516]
	Inhibition of Cell Motility by Interferon [pp. 516-518]
	Hearing in the Elephant (Elephas maximus) [pp. 518-520]
	Cadmium Concentrations in Blood [p. 520]

	Back Matter [pp. 493-532]





