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by Limus Pauling, prepared for comminication to Hans Bethe

It 18 my opinion that this article is vritten in such a vay as to mislead
the readers in a sericus sanner.

For exauple, there is a subhesding et the top of page 36, in large type,
as follows: *wtmmammmmwanmxymwm
s« + OF slightly beneficial.”

T™he exphasis given to this ststement would cause readers to think that the
radiation froa test fallout might, in fact, be slightly beneficial to the humen
rece, rether than haraful. This is contrary to fact. All geneticists agree that
mmxationfrmtmfallmteam&umllWinth«M&a@mmta-
tion, and that this is harmful, because the overvhslming majority of mutated genes
are harnful . The genetic effect of radiation from test fallout is harmful. As to
the samatic effect, there is a widespresd apinion among biclogical scientists thet
the fallout radistion probably csuses some increase in incidence of leukenia, bone
cancer, and other diseases, such as to decrease life expectancy. MNost investigs-
tions with animals have shown that high-energy redlation produces s decroase in
life expectancy. One investigator has reported a small inerease in life expectancy .
In my opinion there is & very small probebility that radiation from test fallout
is, in its somatic effects, slightly beneficial, mnd a very large probability,
close to unity, that it is slightly harnful to humans, in ite somatic effects.
"Slightly hermful” mesns thet 2 fev people may be caused to dle 5 or 10 or 15
yoars garlier than they would have disd 1f boumb tests had not been carried out,
because of damage to their cells by the radiation from bosd testa. The geneatic
effect of radiation from test tallout can only be described as hearaful.

The first sentence in the article is "Fallout from muclear testing is not



wvarth vorrying sbout.” This is a satter of oplnion. It has been xy opinion that
it is worth vorrying sbout. You probadbly know that the estimates that I have
Bude about the number of grossly defective children that will 1in the course of
time be born Decause of the matagenic sction of the radicactive materials pro-
duced 4y the bosd tests carried out s¢ far is of the order of megnitude of one
million.

The second seatence is "Ita effect on humen beings, 1f there is an effect,
is insignificant.” Here I feel that 1t is truly mislesding to inglude the clsuse
"LE there is an effect”, because it is known that there is a genstic effect. To
desoribe the a8 insignificsnt is an expression of opinion by Teller. I
%mummkgmmwmmthwfwumaaMm
children and ales for their parents is insignificant.

After stating that human beings are now being exposed to about 0.00% roent-
gen Per year from strontium 90, cesium 137, ete., snd that naturel high-energy
radistion gives o much larger exposure, verying from piace to place, Taller makes
statements such as the following: “Exposure t0 cossic rays in Denver, about
5000 feot above sea level, is 0.05 roentgen 2 yesr. If such saall doses of
rediation reslly are dangercus. we had better svacuste Denver, . .redistion frow
radiwn in che drinking veter in some parts of the United States has been observed
88 high as 0.005 roeentgen o yoar. If such swell amounts of fellout radiation
really e dangerous, people in some United States commmnities should atop
deinking their local water. . . Brick contains more nsdural rodiosctivity then
wood. . . If worldwide test fallout really is dangerous, we should tesr dowm all
of our brick houses. . . we should throw swvay bedside alars clocks with dials
bed with vudiation. . . ve know that Wiwldwide fallout 1s not ss dangarous as
living in Denver rether than San Francisce, that it is not as likely to induce
cancer a8 omoking & puck of cigareties a day, that it is nobt as likely to glve
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rise to harmful effects as are many unsuspescted chexicals in the foed we eat or
in the alr we breathe, that it is not es ept to jproduce mutations as wearing
trousers. It is, in other words, not worth worrying about."

#y principal ¢bjection to statements of this sort is the wee of the word
dangerous, which is interpreted differently by different people. Teller does not
say that fallout radiation does not do dmaage (at sny rate, he doss not say so0 in
thess puregraphs). Ue does not mention that 1t is believed that a great deal of
dskage is done to human beings by the natural high-erergy rediaticn, from cosmic
raye and natural radiosctivity. About four million bables with gross ocongenital
defects are born each year. The sverage sstimate of leading geneticists is that
about five percent of the congenital defects are caused by natural high-energy
radiation., 7%This means that the baokground radiation, aversging about O.1 roent-
gsn per year, is responsible for the production of sbout 200,000 grossly defective
children each year,

I1f, during generstion after genersation, the reproductive organe of human
beings were to be irradiated by an additional amount of radiation equal to the
background radiation, the mutation rate would be inoreased by an estimated ten
percent, and in the course of time & new steady state would be reached in which
the mamber of defective children born esause of gene mutations would be increased
by ten percent. It is wsually assumed that half of the congenital defects are the
result of gene autations, and acoordingly this would produce a five percent in-
crease in the number of defective children, corresponding to an additional 200,00«
per year.

The usual estinmate of incressed iryradiation of the reproductive organe ie
that if testing vwesw carried out at the rate of ten megatons of fisasion per year,
the fallout racicectivity would, when the stealy state had been reached, amount

$0 U.ULU roentgen per yesar, ten percent of the baskground radistien. Thls weuld
cause an increase,; vhen the steady staie was reached, of one percent in the numver
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of defective childrem caused by mutated genss, or one half percent in the number
of children with oongenital defects. With children being born at the present
rate, ii would amount to 100,000 ohildren pex year born with gross physical or
mental defect as & result of tue bouwd tests. ‘This corresponds to 1U,u00 per
megaton of fission in the atwmosphere.

The statement by Teller that human beings wre now receiving sbout 0.003
roentgen per yesr from fallout is compatible with the statement that ten megatons
of fiselon per year would produce a steady-state increase of U.UlC roentgen per
year. If no more bombe were %o be tested in the atmosphere, human beings now
living and newborn children would continue to be irrediated, for many decades,
with an amount of radiation from fallout fission products approximately equal to
that at present, 0.0U3 roentgen per year, but falling off toward sero during the
next ceatury.

In additien to the effect of the fission products, the effect of carbon 14
must aleo be considered. I enclose a paper that 1 publisbed in Sgience on this
effect. The estimates that I made of the effscts of bomb-test oarbon 14 are very
c¢lose to those made independently by Totter, 4slle, and Hollister, of the Atomic
knergy Commission, and also published in pelence. The pgper is reproduced in
the 1959 hearings before the Suboommd ttee of the Joint Congreassional Committee on
Atomic inergy.

You no doubt have noticed the various misleading sentences in th;Tarticla Bew
santences written in such a way that they cause the readsr 1o reach an erronecus
conclusion. An example is the sentence "But the effect of fallout on the mutation
rate has not been observed," It is very diffioult to measure mutation rate in
human beings~-that is, to observe mutation rate. 7The reliabiiity of medical
statistics on incidence of congenital defectz is such that even & ten percent ine
crease in the mutation rute, from 1954 on, would not be detectable. It would net

lead immediately %o a ten percent incresse in the number of congenital defecta,
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during the firat generation, but to a much smaller increase. Kevertheleas, the
statement that the effects of fallout on the mutation rate has not ho:g_ o’bé_\maﬁ.
made by Teller, stromngly suggesis to the reader that there is no effeot of fallout
on the mutation rate.

dnother such sentence is "Lven higher doses would be required tc increase
noticeably the number of mutations." This sentence, too, strongly suggeets to the
reader that fallout redicactivity does not incresse the muwber of mutations, 'The
statement would be false, of course, if the adverd noticeably were not included in
it.

Another example of & misleading statement is the sentence “in exposure to
ten times the maximum-permissible dose certainly can be tolerated.” what does
Teller mean when he sgys that something can be tolerated? Would he consider that
tripling the number of grossly defective children born could be tolerated? The
exposure that he is talking about in this sentence, which he descrides as foriy
times background radiastion, would, if all people received it, lesd ultimately to
8 toree-fold increase in the mumber of defective children, according to the esti~
nute quoted above that backgrounc radistion is responsible for five percent of
congenital defects.

what does Teller mean by the word insignificanty His use of this word is
an expression of personal opinion, the opinion that the effect of redicactive
fallout in causing physicael and mentsl defects in children is in his opinion of
no significance or lmportence. Nowhere in his article does he provide the
reader with any information about the number of aifected ehilérm, whieh would
permit the reader himself to degide whether he considered the biological effeots
of redioaotive fallout to be insignificant,



