
pected emission of infrared radiation is 
independent of such detail+ 

2) It is a question of taste whether 
one believes that a stabilization of pop- 
ulation and industry is more likely to 
occur close to the Malthusian limit or 
far below that limit. My personal be- 
lief is that only a rigid "police state" 
would be likely to stablize itself far 
below the Malthusian limit. I consider 
that an open society would be likely 
to expand by a proliferation of "city- 
states" each pursuing an independent 
orbit in space. Such an expansion need 
not be planned or dictatorially imposed; 
unless it were forcibly stopped it would 
result in the gradual emergence of an 
artificial biosphere of the kind I have 
suggested. This argument is admittedly 
anthropomorphic, and I present it in 
full knowledge that the concepts of 
"police state" and "open society" are 
probably meaningless outside our own 
species. 

3) The discovery of an intense point 
source of infrared radiation would not 
by itself imply that extraterrestrial in- 
telligence had been found. On the con- 
trary, one of the strongest reasons for 
conducting a search for such sources 
is that many new types of natural 
astronomical objects might be dis- 
covered. 

FREEMAN J. DYSON 
Institute for Advanced Study, . 
Princeton, New Jersey 

Hazards and Insecticides 

Philip R. White states [Science 131, 
614 (26 Feb. 1960)l that "the prob- 
lem" is much wider than "poisoned 
cranberries," chickens, and so on; that 
"the problem" is a "premature or in- 
adequately prepared commercialization 
of scientific finding." White fortifies 
his opinion with a few cases, stating 
that these must be only a few of hun- 
dreds. White has presented only one 
side of the coin. That certain cases do 
represent a very dangerous trend is 
true, but the reverse side of the coin 
may be equally dangerous. 

Pray let me, like White, cite a few 
examples. In the last few years this 
laboratory has tested two chemicals 
that came to us from Europe, highly 
recommended. In both cases we found 
the materials ineffective although not 
in any way dangerous. One of these 
was already on the market in Europe 
but was withdrawn because our work 
proved it ineffective. This case paral- 
lels the case of the French weed killers 
cited by White. 

In the 1930's Anopheles gambiae 
was rampant in the valley of Rio 
Grande do Norte in northeastern Brazil. 
Many scientists (altogether too many) 
stated dogmatically that it was impos- 
sible to eradicate these mosquitoes, that 

the misery, sickness, social disorders, 
and death visited upon Rio Grande do 
Norte were inevitable for the Western 
Hemisphere from Buenos Aires to 
Galveston. Fortunately a small group 
of scientists supported by the Rocke- 
feller Foundation and the Brazilian 
Government staked their honor and r e p  
utations, but not their lives, in a sci- 
entific Thermopylae. They used the 
tools available-namely, pyrethrum of 
evanescent efficacy and paris green of 
extremely high toxicity. In 2 years 
morbidity cases among the field workers 
numbered 595. Compare this with sta- 
tistics for the village of Caic6 (some 

600 inhabitants), where there _were 64 
fatalities in the month of May 1959 
as a direct result of invasion by Anoph- 
les gambiae. Anopheles gambiae was 
eradicated in the Western Hemisphere, 
although the only weapons available 
were ineffective or hazardous by present 
scientific standards. The incident is 
forgotten, although it has been fully 
published and the report is readily 
available for anyone's perusal [F. L. 
Soper and B. Wilson, Anopheles gam- 
biae in Brazil (Rockefeller - Founda- 
tion)]. 

Today in the northeastern United 
States the dairy industry is confronted 
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with a new and dangerous pest-name- 
ly, Musca autumnalis or face fly. This 
insect is very closely related to the 
house fly, but it differs in habits. It 
congregates on the face of cattle, and 
these miserable animals have no de- 
fense. Like its close relative the house 
fly, it is an extremely effective trans- 
mitter of certain disease organisms, 
such as staphylococci, salmonellae, coli- 
forms, and other enteric bacteria. It 
even likes the face of man, particularly 
the corners of the lips. For two sum- 
mers I have watched this pest on the 
cattle pastured almost in my back yard. 
They are miserable animals with sore 
eyes, and I do not for one minute 
suppose that their milk is of the highest 
or most nutritious quality. We have 
available insecticides which are safe by 
any reasonable standards, and effective. 
However, they may not be used legally 
on dairy cattle because of the fanatical 
attitude of certain federal officials. The 
face fly is spreading steadily in the 
northeastern United States, where noth- 
ing is done to control or to eliminate 
this disease-bearing pest. I wish to point 
out that this is a very dangerous trend. 
We are accepting an obvious and well- 
proved hazard because certain indi- 
viduals with legal power dream of a 
possible hazard connected with the use 
of insecticides upon dairy cattle. We 
grant that certain insecticides can be 
dangerous, but there are available to- 
day effective drugs that are not hazard- 
ous from the scientific point of view. 
They have been very well studied, and 
while they cannot be declared abso- 
lutely innocent (the absolute has no 
place in science) they are, when used 
as insecticides, as innocent as sugar, 
salt, or milk itself. This is all that a 
relative science can do, for science can 
never be absolute. 

White's complaint, that insecticides 
used to control the fire ant are hazard- 
ous to wildlife, is out of proper refer- 
ence. If permitted to spread through- 
out the southern United States, this pest 
species will destroy many wild species 
and their habitats. D. Hey, writing of 
Cape Providence, Union of South 
~ f i i c a ,  states, "particularly introduced 
forms such as the Argentine Ant" have 
played their part in depletion of wild- 
life. Evidence of the same "depletion" 
is recorded for the United States. We 
should not trade temporary loss of a 
few species over a small area for per- 
manent loss of many types over a much 
larger area. 

As Francis Bacon stated years ago, 
we must be willing to accept new rem- 
edies, or we must prepare ourselves for 
new ills. The fire ant and the face fly 
are merely two of the many ills that 
presently affect us. I know of many 
more. They happen to be new to this 
part of the world, but there are old 
as well as new problems. These are 

scientific problems and they must be 
dealt with by scientific methods. This 
means that we must open our minds 
to the relative laws of science and bar 
therefrom the absolute nonsense that 
has created the cranberry scandal and 
is driving us toward a dairy debacle. 
Every new drug should be adequately 
tested by the relative laws of science in 
general and of biology in particular. 
The use of absolute dicta, of the philo- 
sophical zero, such as White seems to 
approve, will prove disastrous again as 
in the past. Science can never prove 
absolute safety-it can prove necessity 
and relative safety. 

Generalization from such limited 
cases is of uncertain value; the con- 
clusion that the problem is fundamen- 
tally biological seems unavoidable. Con- 
sequently, the solution must follow the 
laws of biological science. The virulent 
poisons produced by staphylococci and 

other pathogens are a part of the prob- 
lem. Dogmatic regulations that contra- 
vene the laws of biology will prove 
dangerous and even disastrous. Safety 
must be defined in terms of biology and 
not in terms of a philosophical zero. 
an absolute mathematical formula, or 
an analytical procedure. 

PAUL D. HARWOOU 
Hess and Clark. Ashland, Ohio 

Electronic Brains? 

A few years ago the new electronic 
digital computing machines were often 
popularly referred to as electronic 
brains. However, this practice soon fell 
into disrepute among scientists and en- 
gineers. A cliche which developed said 
in effect, "A general-purpose digital 
computer is designed to carry out arith- 
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