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H ow Much Radiation Is Around? 1 

There's a Limit to the Number of Units That 
Can Safely Be Withstood by an Individual 

By Thomas R. Henry 
Sci•nce !dltor of n,. Star 

Any amount or penetrating 
radiation may cause a aerm 
plasm mutat.lon. 

A lethal gene-meaning usu­
ally that the Individual recelv-

.J • 

I Glossary of Geneti~ Terms I. 
found helpful In connection with v1dual. 
Science Editor Thomas R. Hen- Bomo1note-An Individual who 

receives ldentleal a•n•s from 

The following glossary wlll be I cells to t!Onstltute a new lndl-

ry•s six-story aeries exploring the both parents. 
fifth in 1 Sories •'-~ ell'.ects of atomic radiation on Heterozy1o~An Individual with 

Ing It never wll! live to be born the hwnan race: parental chromosomes which 
--0ould result from a half roent- Gene-An lnvlalbly minute par- do not completely match. 
1en which happened to be rl1htly tlcle or protoplasm which Is MutaUon-A change In \he 1ene 
placed and timed. the recoflllll!ed unit of heredity. structure of protopll\1<111 which 

It makes no dlll'.erence. so far It has the unique property of results In changed hereditary , 
as the ell'.octs on heredity are "1uldln1 and•bondlna to11ethei characters. 
concerned. whether a person re- of raw materials around It Into llalf-lile-The Interval durln11 

an exact duplicate of ltaelf." which half of any radioactive 
celved 100 roentgens all at E h r th t 1111 r lla orlamally pnaent wlll dlslnte-
once, as might be quite likely In ac 0 e r ona 0 ce irate. Uranium has a half-life 
an atomic bombing, or over which make up the human 1 about 25 years-an average hu- body contains the fuU human of several bl lion years. Radio-
man reproductive lifetime. complement of thousands of actlYe Iodine used In thyroid 

llere'• the Roentren Raw. 11enes. Those In the 1erm1 tr~ents has a half Ille of 
It can be eatlmat.ed conaerva- cell• are pa11ed on to tht next ellitit daye. After a!x half lives, 

tlvely. says Dr. Herman J. Mui- 1eneratlon. I\ la calculat.ed, only ln!lnltes-
Jlnal traces of the orl1tnal 

ler of the University of Indiana, Chromoaome - A nne thread tubatance wlll remain. j 
that the amount or background thousands of tlme1 lonaer than ltoenta-en-The accepted unit or 
radiation of the earth received thlck. dlll'.erentlated alon1 Its radiation de!1ned 85 "the 
by the average Individual I• lelllth Into hundreds or thou- quantity or •amma or X-rays 
about half a roentgen a year. sands of functionally distinct that wlll Produce a certain 
That Is. In 25 yean one aeta and Individual self-reproduclna electrical oonductlvlty In a 
1omewhere from 10 to 15 roent- re1lona--the 1enes. Every cell cubic centimeter of •Ir under 
1en1. In some places It Is much In the human body haa ~II constant p...ure and tem-
more, due to Increased Intensity chromosodles. peroture. 
of cosmic radiation at hlKh altl- Gamet-The mature 1enn cell Gamm• Ran-Exceptionally po-
tudes. Thia fact. Dr. Muller saya, of one Individual, plant or an!- tent X-rays, the principal 
makes the mountain dwellen of mal. radiation oausln11 11enet1c dam-
Tibet and Bolivia particularly Znote-Tt;ie union of two 1erm1 a11e. 
lnterest1n1 aubJects for any In- ------ ~---------
vestl11atlon which may be ' ·· • a 
launched. In some way they must atlon, taeather wlt.h radiation proc-.; .• It might r~qulre aev-
have become adjusted to genetic from .au other S>urcea. wollld eral ~ ~·an or. accord­
chBnge, for they are not par- abou•~ouble t.h~111utatlon ~. lnl t ent '111&rnln11. possibly 
tlcularly unhealthy, Por the city u~ b1 ~lllt ft1 expert- a mu lhor\er time. 
populations or North America m here ~recen\.evldence Even: , Dr. Muller an. the 
and western Europe the radla- ,that 1111 ID4\lced ID mice bJ avera11e uman belna carrlea In I 
tlon received also 11 much more, com tivl aa1111mta o1 radla- the 1erm plum at least 60 de-
due , to the pre•lent use of Uon, 11 abo9t Ave tllllea Uiat 111 leterlous gene., received from oue 
X•r-1• and various electronic trult Illes. The mouae 11 a leaa P&rent. Each one la lndhlclually 
eozUtpment, but t.hla condltlcn stable amlnal. 11enetlcallY. Man, 1 of amall con&equence. but it I 
hM obtained for too short a time It II probable, II still leaa •table hampers In some unobaervah1e 
to be evaluated. and may have a still bllher rate. way the total efDcitncy of the 

'Now, Dr. Muller'• thesis I• ,Alao, Dr. Muller point.a out. a organlam. The 80 ate. for the I 
that 20 roent1ens la about the sublethal mutation In man la moat part, dlHerent for each In­
limit the humr.n race-not the j Hkely to be more eerlous than In dlvldual. It require& thl' 11>ret­
short-llved lndlvldunl to whom 1t, a mouse because he lives longer. I Ins Of two likes tor the dllPd­
would make no dltference--0an I trRvels about more, and sets his: vantanoUJ control to el<ert Its 
1tand comfortably. Experience aenes more broadly dlatrlbuted. I full eftect. Theo1·et1cal oalcula­
wlth lower animals Indicates that f A common fallacy, Dr. Muller 1 tlona ihow that each dPleterioua 
this amount will cause about tw~ points out, Is that onlJ radla- gene la distributed throuah the 
out of every ten children born to I tlon aimed directly at reproduc- aerm Plasm of at least 100 In­
sulter "genetic death." That 11. I tlon cella wlll re•ult In muta- d1vldual1 before It Is eliminated , 
they wlll be the ends of their tlons. This la, of course, far throu1h the process of 1urvlval : 
lines. The term baa nothln11. to ' more effective but the calcula- of the f\ttest. 
do with lndlvlduRI death. I tlons are baaed on whole body Nobody actually can locate or 

A 
1 

N A radiation which hRppens to hit count then deleterious 1ene1 In 
mrr ran1 ear vrra1e. ! •nYwhere. 

1 

man. The calculation Is based 
Di-. Muller's own calculations , on extra110lat1on for the probable 

show that the American people How Extlnetlon Mlsht Oeeur. 1reater frequencY. of mutations 
ue •lrrady quite cloae to thl• 1· With the l>Oaalblc exposure Of In '1uman beln11.s. The 11enetl· ; 
20 rocnt~en avera11e. It requires the averase Individual to 30 clst constantly has ra1aed his I 
very little beyond the amount roentgens, Dr. Muller polnlll out, Mtlmat.es, u the probability of 
man ha1 received from the b1- It would require th1·ee-and-a- t.hl1 11·eater mutational frequency I 
alnnlnK from the earth'• residual half children per reproduotlve hM been shown to be areater 
radiation and from coamlc rays. couple to maintain the JlOpUll\· , than previously aupp03ed 
This presumably has acted as a tlon at Its present level and thr 1 -

b1·alte on the too-11reat 11rollfera- requirement would 11.0 up and I TOMoaaow: THE SCOPE OF 

4 tlon of ~he human race and may up as the f\tn.., of lncllv!duala I THI: PROBLEM. 
have b~en a wlae provl1lon of went down and down. ---- -
nature. Primitive man may have Thia. or oourae, would reault 
been bal'llY able to 11.eep ahead eventuaUJ In e11tlnctlon of the 
ot It . human species - unleu there 

lncreaae or thla realdual radl· were 10me way of 1t.opp1D1 the 
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