
population growth over several hundred 
generations, from the prehistoric past 
up to today. As we pointed out, the 
process which governed the growth rate 
for a couple of thousand of years and 
which is still acting today, exhibits a 
most dangerous intrinsic instability, 
which is now-so to say-around the 
corner. It is clear that this process has 
to be interrupted, and, as we believe 
we have shown, to suggest stepped-up 
industrialization is to propose to put out 
a fire with gasoline. 

The real problem is that today we 
have to prepare each single member in 
a family of 3 billion to face soon a de- 
cision-namely, either to persist in en- 
joying his children and to pay for it 
by having no more than two and re- 
maining mortal, or to reach for indi- 
vidual immortality and remain childless 
forever. In 20 years, of course, 4 bil- 
lions will have to make this decision. 

HEINZ VON FOERSTER 
PATRICIA M. MORA 

LAWRENCE W. AMIOT 
Department of  Electrical Engineering, 
University of  Illinois, Urbana 
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Reciprocal Disarmament 

I have not as much hope today for 
the advancement of science as I have 
fear for its retrogression, or even ex- 
tinction-a process in which (in my 
opinion) many scientists and technolog- 
ists are aiding, either by their indiffer- 
ence to the diversion of scientific dis- 
covery to purposes of destruction or by 
active furtherance of such diversion. 
How sadly must the shades of Newton 
and Boyle, Thomson and Rutherford 
regard the great edifice they founded, 
threatened today by the indifference of 
their successors to its perversion. To- 
day, as in Galileo's time, scientists dare 
not publish their results. The founders 
of science had to contend with the peo- 

ple's fear of sorcery. Not very different 
today is the reaction of a considerable 
section of a misunderstanding and re- 
volted public. A few days ago, on tele- 
vision,-I heard it suggested that we 
emulate Herod by killing all scientists 
at birth, but this I think would be 
going too far. 

From a humanitarian standpoint I 
still believe that science is capable, if 
properly applied, of advancing the real 
happiness of mankind. In this matter I 
don't say that scientists have any partic- 
ular responsibility, for actually science 
in its inception had to force itself, so 
to speak, upon the world. But now that 
it has grown to the point where its dis- 
coveries threaten the very existence of 
man, the case is very different. Sci- 
entists cannot escape responsibility for 
the results of their work, nor should 
they dare, if they have joy in discovery 
or if they value their own lives, to take 
a passive attitude toward war or to 
leave the control of atomic energy to 
politicians. 

Ever since war became spatially three- 
dimensional, politicians have been 
promising to control it by traditional 
methods-attempting by diplomacy to 
prevent nationalism from asserting its 
prerogatives by military force. For half 
a century now these three forces have 
been cooperating to bring about the 
present crisis. A practitioner of the 
scientific method cannot be content to 
adhere to custom until the bombs be- 
gin to drop. Because one method fails, 
will he refuse to try another? 

I believe it's time to try a new experi- 
ment. Regarding diplomacy, Henry 
Kissinger says: "It is not an accident 
that the diplomatic stalemate has be- 
come more intractable as weapons have 
grown more destructive . . . the in- 
creasing horror of war has made the 
progress of negotiations more difficult." 
Jerome Wiesner in Daedalus specif- 
ically states the difficulties and dangers 
of diplomatic disarmament conferences. 
Shall we trust our existence to such 
methods much longer? (Let us hope 
that the two conferences now arranged 
will produce results; nevertheless, let 
US be prepared for failure.) 

Long experience of human affairs 
tells us that in all complex attempts at 
accomplishment there comes a time 
when discussion must cease and action 
must begin. Because of this experience 
all organizations have executives, one 
of whose qualifications must be courage 
to act. In the past, executive interven- 
tion in international affairs has often 
meant the start of a war. But since we 
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are assured that war today is "unthink- 
able," let us now think how our Presi- 
dent could initiate the attainment of 
world peace. 

He has the power to start a disarma- 
ment process, a necessary prelude to 
the establishment of world law. The 
reciprocal disarmament plan proposes 
that the President order the destruction 
of 2 percent of each class of our arms 
and then invite all nations to follow suit. 
If they should reciprocate, he would 
have another 2 percent destroyed, and 
so on. Midway in the process we would 
begin to turn over arms to a World 
~ " t h o r i t ~ ,  which would thus grow in 
strength to become the single deterrent 
against any individual nation's aggres- 
sion. This process would give industry 
time to adjust: would create a favorable 
climate for the organization of world 
law; and would continually preserve the 
balance of power until the World Au- 
thority attained "superpower." Further- 
more, the plan promises, as a by-prod- 
uct, to break the deadlock on inspection 
procedure that has wrecked previous 
conferences. 

Doubtless in in~plementing this proc- 
ess we would make some mistakes. but 
we would not be making the supreme 
mistake of talking until it is too late. 

I R V I N G  F. LAUCKS 
Post Ofice Box 607, 
Healdsburg, California 

On Educating the Public 

Perhaps 1 may add something useful 
to James E. McDonald's letter [Science 
133, 1271 (21 Apr. 1 9 6 1 ) l .  Stung by 
repeated references to the callousness 
and indifference of scientists in the face 
of a threat of all-out nuclear war, and 
alarmed by the misinformation pub- 
lished by people who might be expected 
to know better, we at this university 
undertook a twofold project to educate 
the public. The first part of the project 
consisted of a series of 2 6  lectures on 

I I 

Examine these relat~onships 
1 when variations in findings 
1 are difficult to e x ~ l a i n  

There are a number of factors which alert 
investigators must constantly scrutinize 
and evaluate if biological experimenta- 
tion is to result in maximum productivity. 

One of the most important of these is 
the relationship of one factor to another. 
For should the reaction of these relation- 
ships be overlooked, variations in ex- 
perimental results would be hard to trace. 

What are these relationships? Some of 
the more basic ones are the relationship 
of nutritional requirements to: body sur- 
face area; energy-amino acid content of 
the diet; food intake. And within the 
nutrients themselves, many other rela- 
tionships exist. Relationships such as 
those indicated by an optimum balance 
between essential amino acids; the effect 
of change in the calcium-phosphorus ra- 
tio; and the sparing effect of niacin on 
the tryptophane requirement. 

Some relationships are more complex 
than others. For example, one of the 
most critical relationships which the in- 
vestigator should consider is the relation- 
ship of physiologic status and nutritional 
deficiencies. This relationship is indicated 
when nutritional abnormality results in 
a diseased state. Often this presents a 
perplexing problem because systemic 
disease unrelated to nutrition may precip- 
itate a nutritional deficiency even though 
normally adequate intake of nutrients is 
maintained. The use of diets improperly 
balanced and controlled (from a quality 
or manufacturing viewpoint) could cause 
even further variations in findings. 

Rockland Laboratory Diets have been 
carefully balanced to meet the specific 
laboratory animal's nutritional require- 
ments and their formulation remains con- 
stant. This permits the investigator to 
relate one experiment to another without 
introducing dietary variables outside of 
his control. Thus, the investigator can 
depend on Rockland to provide good 
nutrition for his animal charges with a 
minimum of experimental variations due 

radiation and fallout, given in the exten- 
at a popular level. We 

are fortunate, being situated in Ottawa, 
which is the scientific as well as the 
political capital of Canada, in being 
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able to call on experts from many dif- 
ferent fields, ranging from the physicists 
and biologists at Atomic Energy of Can- 
ada, Limited (Chalk River), to the 
strateeical and tactical experts associ- 
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ated with the armed forces: The second 
part of the project consisted of a series 
of dispassionate half-hour programs on 
television in which as much information 
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