
Summary 

Insufficient use has been made of 
ecological data concerning potential 
hosts in studies to determine the life 
cycles of zoonotic parasites and patho- 
gens. Factors such as the geographical 
distribution of hosts, the altitudes at 
which they live, their affinities for spe- 
cific habitats, their vertical distribution 
within the habitat, and the periodicity 
of their activities have bearing on the 
hosts' predisposition to involvement in 
disease cycles. Diets and feeding habits 
may determine the likelihood of acquir- 
ing infection. Reproductive character- 
istics determine whether a species is 
suitable as a reservoir or as an amplify- 
ing host. Behavioral factors, such as 
selection of a particular kind of nest 
site, may also predispose the involve- 
ment of the host with parasites and 
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pathogens. Behavior patterns may de- 
termine the maximum population den- 
sities of hosts. Estimates of population 
sizes, of relative abundances of species, 
and of the involvement of species in 
disease cycles may be strongly influ- 
enced by the collecting and sampling 
methods that are used and also by the 
behavioral response of the mammals 
toward collecting devices, such as 
traps. 
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distorted public view, which increasingly 
blames science for our problems and 
ignores its contributions to our welfare. 
Indeed, irresponsible hyperbole on the 
genetic issue has already influenced the 
funding of research (5). It therefore 
seems important to try to assess ob- 
jectively the prospects for modifying 
the pattern of genes of a human being 
by various means. But let us first note 
two genetic principles that must be 
taken into account. 

Relevant Genetic Principles 

distorted public view, which increasingly 
blames science for our problems and 
ignores its contributions to our welfare. 
Indeed, irresponsible hyperbole on the 
genetic issue has already influenced the 
funding of research (5). It therefore 
seems important to try to assess ob- 
jectively the prospects for modifying 
the pattern of genes of a human being 
by various means. But let us first note 
two genetic principles that must be 
taken into account. 

Relevant Genetic Principles 

Extrapolating from the spectacular 
successes of molecular genetics, a num- 
ber of essays and symposia (1) have 
considered the feasibility of various 
forms of genetic intervention (2) in 
man. Some of these statements, and 
many articles in the popular press, have 
tended toward exuberant, Promethean 
predictions of unlimited control and 
have led the public to expect the blue- 
printing of human personalities. Most 
geneticists, however, have had more 
restrained second thoughts. 

Nevertheless, recent alarms about 
this problem have caused wide public 
concern, and understandably so. With 
nuclear energy threatening global catas- 
trophe and with so many other techno- 
logical advances visibly damaging the 
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quality of life, who would wish to have 
scientists tampering with man's inner 
nature? Indeed, fear of such manipu- 
lation may arouse even more anxiety 
than fear of death. The mass media 
have accordingly welcomed- sensational 
pronouncements about the dangers. 

While such dangers clearly exist, it 
also seems clear that some scientists 
have dramatized them (3) in order to 
help persuade the public of the need 
for radical changes in our form of gov- 
ernment (4). But however laudable the 
desire to improve our social structure, 
and however urgent the need to im- 
prove our protection against harmful 
uses of science and technology, exag- 
geration of the dangers from genetics 
will inevitably contribute to an already 
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Polygenic traits and behavioral ge- 
netics. The recognition of a gene, in 
classical genetics, depends on following 
the distribution of two alternative forms 
(alleles) from parents to progeny. In the 
early years of genetics, after the redis- 
covery of Mendel's laws in 1900, this 
analysis was possible only for those 
genes that exerted an all-or-none con- 
trol over a corresponding monogenic 
trait-for example, flower color, eye 
color, or a hereditary disease such as 
hemophilia. The study of such genes 
has continued to dominate genetics. 
However, monogenic traits constitute a 
small, special class. Most traits are 
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polygenic: that is, they depend on mul- 
tiple genes, and so they vary continu- 
ously rather than in an all-or-none man- 
ner. Moreover, each gene itself is 
polymorphic--that is, it is capable of 
existing, as a result of mutation, in a 
variety of different forms (alleles); and 
though the protein products of these 
alleles differ only slightly in structure, 
they often differ markedly in activity. 

For our purpose it is especially per- 
tinent that the most interesting human 
traits-relating to intelligence, temper- 
ament, and physical structure-are 
highly polygenic. Indeed, man un- 
doubtedly has hundreds of thousands of 
genes for polygenic traits, compared 
with a few hundred recognizable 
through their control over monogenic 
traits. However, the study of polygenic 
inheritance is still primitive; and the 
difference from monogenic inheritance 
has received little public attention. 
Education on the distinction between 
monogenic and polygenic inheritance is 
clearly important if the public is to 
distinguish between realistic and wild 
projections for future developments in 
genetic intervention in man. 

Interaction of heredity and environ- 
ment. The study of polygenic inheri- 
tance is difficult in part because it re- 
quires statistical analysis of the con- 
sequences of reassortment, among the 
progeny, of many interacting genes. In 
addition, even a full set of relevant 
genes does not fixedly determine the cor- 
responding trait. Rather, most genes 
contribute to determining a range of 
potential for a given trait in an indi- 
vidual, while his past and present en- 
vironments determine his phenotype 
(that is, his actual state) within that 
range. At a molecular level the expla- 
nation is now clear: the structure of a 
gene determines the structure of a cor- 
responding protein, while the interac- 
tion of the gene with subtle regulatory 
mechanisms, which respond to stimuli 
from the environment, determines the 
amount of the protein made. Hence, 
the ancient formulation of the question 
of heredity versus environment (nature 
versus nurture) in qualitative terms has 
presented a false dichotomy, which has 
led only to sterile arguments. 

Possibilities in Genetic Manipulation 

Somatic cell alteration. Bacterial 
genes can already be isolated (6) and 
synthesized (7); and while the isolation 
of human genes still appears to be a 
formidable task, it may also be accom- 
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plished quite soon. We would then be 
able to synthesize and to modify hu- 
man genes in the test tube. However, 
the incorporation of externally supplied 
genes into human cells is another mat- 
ter. For while small blocs of genes can 
be introduced in bacteria, either as 
naked DNA (transformation) or as part 
of a nonlethal virus (transduction), we 
have no basis for estimating how hard 
it will be to overcome the obstacles to 
applying these methods to human cells. 
And if it does become possible to in- 
corporate a desired gene into some cells, 
in the intact body, incorporation into 
all the cells that could profit thereby 
may well remain difficult. It thus seems 
possible that diseases depending on de- 
ficiency of an extracellular product, 
such as insulin, may be curable long 
before the bulk of hereditary diseases, 
where an externally supplied gene can 
benefit only those defective cells that 
have incorporated it and can then make 
the missing cell component. 

Such a one-shot cure of a hereditary 
disease, if possible, would clearly be a 
major improvement over the current 
practice of continually supplying a miss- 
ing gene product, such as insulin. (It 
could be argued that improving the 
soma in this way, without altering the 
germ cells, would help perpetuate he- 
reditary defectives; but so does conven- 
tional medical therapy.) The danger of 
undesired side effects, of course, would 
have to be evaluated, and the day-to- 
day medical use of such material would 
have to be regulated: but these prob- 
lems do not seem to differ significantly 
from those encountered with any novel 
therapeutic agent. 

Germ cell alteration. Germ cells may 
prove more amenable than somatic 
cells to the introduction of DNA, since 
they could be exposed in the test tube 
and therefore in a more uniform and 
controllable manner. Another conceiv- 
able approach might be that of directed 
mutagenesis: the use of agents that 
would bring about a specific desired 
alteration in the DNA, such as reversal 
of a mutation' that had made a gene 
defective. So far, however, efforts to 
find such directive agents have not been 
successful: all known mutagenic agents 
cause virtually random mutations, of 
which the vast majority are harmful 
rather than helpful. Indeed, before a 
mutagen could be directed to a particu- 
lar site it would probably have to be 
attached first to a molecule that could 
selectively recognize a particular stretch 
of DNA (8); hence a highly selective 
mutagen would have to be at least as 

complex as the material required for 
selective genetic recombination. 

If predictable genetic alteration of 
germ cells should become possible it 
would be even more useful than somatic 
cure of monogenic diseases, for it could 
allow an individual with a defective 
gene to generate his own progeny with- 
out condemning them to inherit that 
gene. Moreover, there would be a long- 
term evolutionary advantage, since not 
only the immediate product of the cor- 
rection but also subsequent generations 
would be free of the disease. 

Genetic modification of behavior. In 
contrast to the cure of specific mono- 
genic diseases, improvement of the 
highly polygenic behavioral traits would 
almost certainly require the replace- 
ment, in germ cells, of a large but spe- 
cific complement of DNA. Since I find 
such replacement, in a controlled man- 
ner, very hard to imagine, I suspect 
that such modifications will remain in- 
definitely in the realm of science fiction, 
like the currently popular extrapola- 
tion from the transplantation of a 
kidney or a heart, with a few tubular 
connections, to that of a brain, with 
hundreds of thousands of specific neural 
connections. However, this considera- 
tion would not apply to the possibility 
of impairing cerebral function by 
genetic transfer, since certain mono- 
genic diseases are known to cause such 
impairment. 

Copying by asexual reproduction 
(cloning). We now know that all the 
differentiated somatic cells of an animal 
(those from muscle, skin, and the like) 
contain, in their nuclei, the same com- 
plete set of genes. Every somatic cell 
thus contains all the genetic information 
required for copying the whole orga- 
nism. In different cells different subsets 
of genes are active, while the remainder 
are inactive. Accordingly, if it should 
become possible to reverse the regula- 
tory mechanism responsible for this 
differentiation any cell could be used to 
start an embryo. The individual could 
then be developed in the uterus of a 
foster mother, or eventually in a glori- 
fied test tube, and would be an exact 
genetic copy of its single parent. Such 
asexual reproduction could thus be used 
to produce individuals of strictly pre- 
dictable genetic endowment; and there 
would be no theoretical limit to the 
size of the resulting clone (that is, the 
set of identical individuals derivable 
from a single parent and from succes- 
sive generations of copies). 

Though differentiation is completely 
reversible in the cells of plants (as in 
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the transfer of cuttings), it is ordinarily 
quite irreversible in the cells of higher 
animals. This stability, however, de- 
pends on the interaction of the nucleus 
with the surrounding cytoplasm; and it 
is now possible to transfer a nucleus, by 
microsurgery or cell fusion, into the 
cytoplasm of a different kind of cell. 
Indeed, in frogs differentiation has been 
completely reversed in this way: when 
the nucleus of an egg cell is replaced 
by a nucleus from an intestinal cell em- 
bryonic development of the hybrid cell 
can produce a genetic replica of the 
donor of the nucleus (9). This result 
will probably also be accomplished, 
and perhaps quite soon, with cells from 
mammals. Indeed, there is consider- 
able economic incentive to achieve this 
goal, 'since the copying of champion 
livestock could substantially increase 
food production. 

Another type of cloning can already 
be accomplished in mammals: when 
the relatively undifferentiated cells of 
an early mouse embryo are gently sep- 
arated each can be used to start a new 
embryo (10). A 'large set of identical 
twins can thus be produced. However, 
they would be copies of an embryo of 
undetermined genetic structure, rather 
than of an already known adult. This 
procedure therefore does not seem 
tempting in man, unless the production 
of identical twins (or of greater multi- 
plets) should develop special social 
values, such as those suggested by 
Aldous Huxley in Brave New World. 

Predetermination of sex. Though no 
one has yet succeeded in directly con- 
trolling sex by separating XX and XY 
sperm cells, this technical problem 
should be soluble. Moreover, in prin- 
ciple it is already possible to achieve 
the same objective indirectly by abort- 
ing embryos of the undesired sex: for 
the sex of the embryo can be diagnosed 
by tapping the amniotic fluid (amnio- 
centesis) and examining the cells re- 
leased into that fluid by the embryo. 

Wide use of either method might 
cause a marked imbalance in the sex 
ratio in the population, which could 
lead to changes in our present family 
structure (and might even be welcomed 
in a world suffering from overpopula- 
tion). Alternatively, new social or legal 
pressures might be developed to avert 
a threatened imbalance (11). But 
though there would obviously be novel 
social problems, I do not think they 
would strain our powers of social adap- 
tation nearly as much as some urgent 
present problems. 

Selective reproduction. A discussion 
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of the prospects for molecular and cel- 
lular intervention in human heredity 
would be incomplete without noting 
that any society wishing to direct the 
evolution of its gene pool already has 
available an alternative approach: selec- 
tive breeding. This application of clas- 
sical, transmission genetics has been 
used empirically since Neolithic times, 
not only in animal husbandry, but also, 
in various ways (for example, polyg- 
amy, droit de seigneur, caste system), in 
certain human cultures. Declaring a 
moratorium on genetic research, in 
order to forestall possible future con- 
trol of our gene pool, would therefore 
be locking the barn after the horse was 
stolen. 

Having reviewed various technical 
possibilities, I would now like to com- 
ment on the dangers that might be 
presented by their fulfillment and to 
compare these with the consequences 
of efforts to prevent this development. 

Evaluation of the Dangers 

Gene transfer. I have presented the 
view that if we eventually develop the 
ability to incorporate genes into human 
germ cells, and thus to repair mono- 
genic defects, we would still be far from 
specifying highly polygenic behavioral 
traits. And with somatic cells such an 
influence seems altogether excluded. 
For though genes undoubtedly direct 
in considerable detail the pattern of 
development of the brain, with its net- 
work of connections of 10 billion or 
more nerve cells, the introduction of 
new DNA following this development 
clearly could not redirect the already 
formed network; neither could we ex- 
pect it to modify the effect of learning 
on brain function. 

To be sure, since we as yet have 
little firm knowledge of behavioral ge- 
netics we cannot exclude the possibility 
that a few key genes might play an 
especially large role in determining 
various intellectual or artistic potentials 
or emotional patterns. But even if it 
should turn out to be technically pos- 
sible to tailor the psyche significantly 
by the exchange of a small number of 
genes in germ cells, it seems extremely 
improbable that this procedure would 
be put to practical use. For it will al- 
ways be much easier, as Lederberg (12) 
has emphasized, to obtain almost any 
desired genetic pattern by copying from 
the enormous store already displayed in 
nature's catalog. 

While the improvement of cerebral 

function by polygenic transfer thus 
seems extremely unlikely, one cannot 
so readily exclude the technical possi- 
bility of impairing this function by 
transfer of a monogenic defect. And 
having seen genocide in Germany and 
massive defoliation in Vietnam, we can 
hardly assume that a high level of civili- 
zation provides a guarantee against such 
an evil use of science. However, several 
considerations argue against the likeli- 
hood that such a future technical possi- 
bility would be converted into reality. 
The most important is that monogenic 
diseases, involving hormonal imbalance 
or enzymatic deficiencies, produce gross 
behavioral defects, whose usefulness to 
a tyrant is hard to imagine. Moreover, 
even if gene transfer is achieved in co- 
operating individuals, an enormous so- 
cial effort would still be required to ex- 
tend it, for political or military pur- 
poses, to mass populations. Finally, in 
contrast to the development of nuclear 
energy, which arose as an extension of 
already accepted military practices, the 
potential medical value of gene trans- 
fer is much more evident than its 
military value; hence a "genetic 
bomb" could hardly be sprung on the 
public as a secret weapon. Accordingly, 
we are under no moral obligation to 
sacrifice genetic advances now in order 
to forestall such remote dangers: if 
and when gene transfer in man becomes 
a reality there would still be time to 
assert the cultural and medical tradi- 
tions that would promote its beneficial 
use and oppose its abuse. 

This last obstacle would be elimi- 
nated if it should prove possible to 
develop a virus that could be used to 
infect a population secretly with specific 
genes, and it is the prospect of this 
ultimate horror that seems to cause 
most concern. However, for reasons 
that I have presented above the tech- 
nical possibility of producing useful 
modifications of personality by infec- 
tions of germ cells seems extremely 
remote, and the possibility of doing so 
by infecting somatic cells in an already 
developed individual seems altogether 
excluded. These fears thus do not seem 
realistic enough to help guide present 
policy. Nevertheless, the problem 
cannot be entirely ignored: in a country 
that has recently been embarrassed by 
its accumulation of rockets containing 
nerve gas even the remote possibility of 
handing viral toys to Dr. Strangelove 
will require vigilance. 

Genetic copies. If the cloning of 
mammals becomes technically feasible 
its extension to man will undoubtedly 
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be very tempting, on the grounds that 
enrichment for proved talent by this 
means might enormously enhance our 
culture, while the risk of harm seemed 
small. Since society may be faced with 
the need to make decisions in this area 
quite soon, I would like to offer a few 
comments in the hope of encouraging 
public discussion. 

On the one hand, in fields such as 
mathematics or music, where major 
achievements are restricted to a few 
especially gifted people, an increase in 
their number might be enormously 
beneficial-either as a continuous sup- 
ply from one generation to another or 
as an expanded supply within a gener- 
ation. On the other hand, a succession 
of identical geniuses might exert an 
excessively conservative influence, de- 
priving 'society of the richness that 
comes from our inexhaustible supply 
of new combinations of genes. Or 
genius might fail to flower, if its drive 
depended heavily on parental influence 
or on cultural climate. And in the 
literary, social, and political areas the 
cultural climate surely plays so large 
a role that there may be little basis for 
expecting outstanding achievement to 
be continued by a scion. The world 
might thus be quite disappointed by 
the contributions of another Tolstoy, 
Churchill, or Martin Luther King, or 
even another Newton or Mozart. More- 
over, though experience with monozy- 
gotic twins is somewhat reassuring, per- 
sons produced by copying might suffer 
from a novel kind of "identity crisis." 

Though our system of values clearly 
places us under moral obligation to do 
everything possible to cure disease, 
there is no comparable basis for using 
cloning to advance culture. The respon- 
sibility for initiating such a radical de- 
parture in human reproduction would 
be grave, and surely many will feel 
that we should not do so. But I suspect 
that it would be impossible to enforce 
any such prohibition completely: the 
potential gain seems too large, and the 
procedure would require the coopera- 
tion of only a very small group of peo- 
ple. Hence whatever the initial social 
concensus, I suspect that a stable atti- 
tude would not emerge until after some 
early tests, whether legal or illegal, had 
demonstrated the magnitude of the 
problems and of the gains. 

A much greater threat, I 'believe, 
would be the use of cloning for the 
large-scale amplification of a few 
selected individuals. Who would wish to 
send a child to a school with a large 
set of identical twins as his classmates? 
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Moreover, the success of a species de- 
pends not only on its adaptation to its 
present environment but also on its pos- 
session of sufficient genetic variety to 
include 'some individuals who could 
survive in any future environment. 
Hence if cloning were extended to the 
point of markedly homogenizing the 
population, it could create an evolu- 
tionary danger. However, we have al- 
ready lived for a long time with a simi- 
lar possibility: any male can provide a 
virtually limitless supply of germ cells, 
which can be used in artificial insemi- 
nation; yet genetic homogenization by 
this means has not become the slightest 
threat. Since cloning is unlikely to be- 
come nearly so easy it is difficult to see 
a rational basis for the fear that its tech- 
nical possibility would increase the 
threat. 

Implications for genetic research. 
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seem to me very small compared with 
the immense potential benefits, they 
do exist: its applications could con- 
ceivably be used unwisely and even 
malevolently. But such potential abuses 
cannot be prevented by curtailing ge- 
netic research. For one thing, we al- 
ready have on hand a powerful tool 
(selective breeding) that could be used 
to influence the human gene pool, and 
this technique could be used as wisely 
or unwisely as any future additional 
techniques. Moreover, since the great- 
est fear is that some tyrant might use 
genetic tools to regulate behavior, and 
especially to depress human potential, 
it is important to note that we already 
have on hand pharmacological, surgi- 
cal, nutritional, and psychological 
methods that could generate parallel 
problems much sooner. Clearly, we 
shall have to struggle, in a crowded 
and unsettled world, to prevent such 
a horrifying misuse of science and to 
preserve and promote the ideal of uni- 
versal human dignity. If we succeed in 
developing suitable controls we can ex- 
pect to apply them to any later devel- 
opments in genetics. If we fail-as we 
may-limitations on the progress of 
genetics will not help. 

If, in panic, our society should cur- 
tail fundamental genetic research, we 
would pay a huge price. We would 
slow our current progress in recogniz- 
ing defective genes and preventing 
their spread; and we would block the 
possibility of learning to repair genetic 
defects. The sacrifice would be even 
greater in the field of cancer: for we 
are on the threshold of a revolutionary 
improvement in the control of these 

malignant hereditary changes in somatic 
cells, and this achievement will depend 
on the same fundamental research that 
also contributes toward the possibili- 
ties of cloning and of gene transfer in 
man. Finally, it is hardly necessary to 
note the long and continuing record 
of nonmedical benefits from genetics, 
including increased production and im- 
proved quality of livestock and crops, 
steadier production based on resistance 
to infections, vastly increased yields in 
antibiotic and other industrial fermen- 
tations, and, far from least, the pride 
that mankind can feel in one of its most 
imaginative and creative cultural 
achievements: understanding of some 
of the most fundamental aspects of our 
own physical nature and that of the 
living world around us. 

While specific curtailment of genetic 
research thus seems impossible to jus- 
tify, we should also consider briefly the 
broader proposal (see, for example, 8) 
that we may have to limit the rate of 
progress of science in general, if we 
wish to prevent new powers from de- 
veloping faster than an inadequate in- 
stitutional framework can be adjusted 
to handle them. While one can hardly 
deny that this argument may be valid 
in the abstract, its application to our 
present situation seems to me danger- 
ous. No basis is yet in sight for cal- 
culating an optimal rate of scientific ad- 
vance. Moreover, only recently have 
we become generally aware of the need 
to assess and control the true social and 
environmental costs of various uses of 
technology. Recognition of a problem 
is the first step toward its solution, and 
now that we have taken this step it 
would seem reasonable to assume, until 
proved otherwise, that further scientific 
advance can contribute to the solutions 
faster than it will expand the problems. 

Another consideration is that we 
cannot destroy the knowledge we al- 
ready have, despite its potential for 
abuse. Nor can we unlearn the scien- 
tific method, which is available for all 
who wish to wrest secrets from nature. 
So if we should choose to curtail re- 
search in various fundamental areas, 
out of fear of possible long-range appli- 
cation, we must recognize that other 
societies may make a different choice. 
Knowledge is power, and power can 
be used for good or for evil; and, since 
the genie that brings new knowledge is 
already out of the bottle, we must learn 
to direct the use of the resulting power 
rather than curse the genie or try to 
confine him. 

We cannot see how far the use of 
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science as a scapegoat for many of 
our social problems will extend. But 
the gravity of the threat may be under- 
scored by recalling that another po- 
litically based attack on science, Ly- 
senkoism, utterly destroyed genetics in 
the Soviet Union and seriously crip- 
pled agriculture, from 1935 to 1965 
(13). [This development illustrates iron- 
ically the unstable relation between 
political and scientific ideas: for Karl 
Marx had unsuccessfully requested per- 
mission to dedicate the second volume 
of Das Kapital to Charles Darwin 
(14)!] Moreover, the current attacks on 
genetics from the New Left can build 
on, and have no doubt contributed to, 
widespread public anxiety concerning 
gene technology. Thus while a recent 
report prepared for the American 
Friends Service Committee (15) pre- 
sents an open and thoughtful view on 
such questions as contraception, abor- 
tion, and prolongation of the period of 
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dying, it is altogether opposed to any 
attempted genetic intervention, includ- 
ing the cure of hereditary disease. 

Genetics will surely survive the cur- 
rent attacks, just as it survived attacks 
from the Communist Party in Moscow 
and from fundamentalists in Tennessee. 
But meanwhile if we wish to avert the 
danger of some degree of Lysenkoism 
in our country we may have to defend 
vigorously the value of objective and 
verifiable knowledge, especially when 
it comes into conflict with political, 
theological, or sociological dogmas. 
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AAAS: Seaborg Wins Election; 
Scientific Freedom Panel Created 

AAAS: Seaborg Wins Election; 
Scientific Freedom Panel Created 

Glenn T. Seaborg, chairman of the 
Atomic Energy Commission (AEC), 
has been chosen president-elect of the 
AAAS and has agreed to serve in that 
position despite the controversy which 
swirled around his candidacy. Seaborg 
apparently won the election by a sub- 
stantial margin over Richard H. Bolt, 
chairman of the board of Bolt Beranek 
and Newman Inc., a Cambridge, Mass., 
consulting firm. Though the board of 
directors of the AAAS refused to re- 
lease vote tallies for the various candi- 
dates on the grounds that it is tradi- 
tional AAAS policy to merely announce 
the winners, Seaborg, when pressed by 
Science, revealed that "it was not a 
tight election." 

The AAAS board, in an apparent 
effort to head off further speculation 
and controversy concerning this year's 
elections, decided to announce the win- 
ners immediately instead of waiting 
until the traditional time at the AAAS 
Council meeting late in December. In 
a related action, ,taken at its meeting 
on 12 and 13 December, the board also 
established a new Committee on Sci- 
entific Freedom and Responsibility, 
which will be asked, among other 
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things, to look into charges that Sea- 
borg's AEC has harassed two dissident 
scientists. Establishment of such a com- 
mittee had been under consideration for 
some time, according to AAAS officials, 
but the board decided to announce its 
formation now at least partly because 
the case of the dissident scientists had 
become an issue in the elections. 

The board did not comment on the 
aims and motivations of its actions. It 
simply released to the press a list of 
the newly elected officers and commit- 
tee members and the exact text of 
board resolutions establishing the new 
committee. Any interpretation of what 
the board actions mean was left to the 
discretion of individual reporters, in- 
cluding those working for the News 
and Comment section of Science. 

The results of the mail balloting 
among members of the AAAS Council 
were as follows: 

President-Elect: Seaborg defeated 
Bolt. However, Bolt remains a member 
of the board of directors until his term 
expires in 1972. As president-elect, Sea- 
borg would assume the post for a year 
starting in January, succeed to the pres- 
idency for 1972, and then serve a fur- 
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ther year as chairman of the board. 
Board of Directors: The two winners 

of vacant seats were Barry Commoner, 
director of the Center for the Biology 
of Natural Systems in St. Louis, who 
was reelected, and Caryl P. Haskins, 
retiring president of the Carnegie Insti- 
tution of Washington. The two losers 
were Robert S. Morison, professor of 
biology and professor of science and 
society at Cornell University; and John 
Platt, professor of physics and associ- 
ate director, Mental Health Research 
Institute, University of Michigan. 

Committee on Council Afjairs: The 
three winners of vacant seats were John 
E. Cantlon, provost of Michigan State 
University; Ward H. Goodenough, pro- 
fessor of anthropology at the University 
of Pennsylvania; and S. Fred Singer, 
deputy assistant secretary for scientific 
programs in the Department of the In- 
terior. The three losers were William 
E. B. Benson, head of the Earth Sciences 
Section of the National Science Founda- 
tion; Charles G. Overberger, chairman 
of the department of chemistry at the 
University of Michigan; and Joseph A. 
Pechman, director of economic studies 
at the Brookings Institution. 

Committee on Nominations and Elec- 
tions: The two winners of vacant seats 
were S. Charles Kendeigh, professor of 
zoology at the University of Illinois; 
and Kenneth C. Spengler, executive sec- 
retary of the American Meteorological 
Society. The two losers were Frank W. 
Finger, professor of psychology, Uni- 
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