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PFFEC?S 0r ATOI'4IC BADIATION /lgenea fiern $z
(") co-c&tDilrtATroN 0F iuFcRi'lrATiot\i nxrATmG 'r0 TIin EFFncrs or ATol'/irc RADTATToN

UPOI{ HI.ii,{AI{ I{EAIT] AiJD SA*T'dTY

(r) DrssalvtrwA'rroN oF ri\poni{ATioN oN THEEFFEc?soF ATct,,,lrc RADTATToN AND oN THE

EFFECTS OF E7"PIR.II'jENIU,L EXPLOSIOI{S 0F TI{EBI{0-1'IUCIEAF. B0I,{BS

\1I.:.Ais]fnC-,tUEi,l.Ol{ (fnOia): As one of the sponsors of the iteni before

the Conmi'i;tee and the sole slroitsor originally of sub-item (b)t mY d'elegation has

a responsibil-it;r to cont::i'oute to the opening of ttie debate. We have invited

the Comnrittee to consid.er the probl€i:i &Rd, therefore, it beho',/es us to try and'

place before the Cornmittee su-ch inforna'bion, sueh concerns, such hopes and.

ideas as we rnay have 1n this natter, LIe spent nearly three weeks d.iscussing the

peacefi[ uses of atomlc energy, and. the problents ihat we are about to d.1sct-tss

are not only closely related., but follow from the uses of atomic energy, peaceful

or otherwise,

But, first, as 1n the previous item, the r.roro.ing on the agenrla enables us

to treat this rnatter in a three-fold rn'ay. Firet of ali, there is the main headir:

"Effects of atemic radiationt'. Ilere, at the very beglnning of my observations,

I want to raake the position of my country clear. ife d.id. not sa;r "Effects of

atomic rad"iation on hulsan bei.ngs". trtre did. not say "Effects of atornlc rad"lation

on hrman wealth and" welfarett; we said ttEffects of atornic radiationtt, because j-n

this unknown fielC of knowled.ge, on these uncharted. seas of d.iscovery, we d.o not

sufficj-entl;i know what lts effects are upon mants environrnent, and, believing

as we rlo that rnan is partly a creature of his environment, it is necessary for us

to take a wiCer view of this than n:erely approaching it fron the point of vj-ew

of human vealth and. velfare.
Thevefnr.o ln the discussions that will take place in this Comnittee and ln 4.rvr v! v! v ,

any contribution rore nake towards its d.ecision, ve vill seek to wj-d.en the scope of

the d.iscussion and. the.conclusions to which we cone.

The first part of the item deals with the eo-ordination of lnformation,

and. this was ciealt witlr by rny colleague frorn the United- States this norning.

lfe are happy that during the course of the few months that have followed since ttre

lnscrlption of this item on tfre agenda there has been much coming together of

the sponsors of the two d.ifferent itens, and I am not without hope that lt will
be possibl-e to place before this Committee a resolution or a series of conclusions
which are generally aceeptable.
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"i'Ie d.o not yei fu1ly know rn'hetherbhe continrring effects of these

explosions are cari'ied. only by the rnedia of ajr and r,rater, or lrhether they
subsist in other strata of nature, ancl how long their effects persist or

whether they set up sone sort of chain reactj"on at wiiich some ha"'re already

hinted.

"lfe mu-st there eudeavour with faith and hope to pronote ail efforts
that seek to bring to a halt this drift to what appears to be the uenaee

of total destructl-on.'r
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(lar. irrishna l,ienon, If4!q)

i'I1th the qualifleatlon tbat I mad.e, the obserrations I am going to make this
afternoon are not concentrated. on the atomie weapon, whllch happens to be one of
the rad.iatlon sources. I think that that j.s our positlon. A few ciays later, on

E Aprit L954, my Governntent eommunicated to the Secretary-Gene.ra.1, fo:: circula+,ion
to the Disarmarnent Commission, the same proposals. Paragraph ] of tbat
eommunleation dated" B,\pril L954, docrrmelt D}iil+rdrew attention to the followiiig;

"The Government of Ind.ia further subn:its with confi<ience that the
widespread. concern the worlcl over and. the various. suggestions mad.e, sirould
presently receive aetive study and" consj.d"eration by the Commission.f'

In paragraph 5, the coumur:j.cation went on to say:
ttThe Government of India also consid.er lnforned t^rorld. opinion as to

knor,rn and. unknorrn but probable effects and. particular implications of the
exploslcn cf these weaBons of mass d.estruction are an inportant and. perhans

a d.ecisive factor in the solution of tire probl.em to vhich the Con::ulssion is
ad.dressj.ng itself.t' '

rn July of that yea'r, under your presidency, I,{r. chalrnan, we hac. the
epport'mity to raise the matter again in another body, and frorn that it wlil be

cbvious that ruy Government is concerned in drawing the attention of this O:.ganization
:nd all its organs, at whatever reasonable and. relevant opportunities, to the
consequences of atomic rad.iation

In discussing the explosions in the Facific Islands, we referrecl to the
consequences of these explosi.ons and lts effect upon the Japanese fishernen, Japan
:eing a country that ls not represented, here aird therefore for rujrom we have a
.ouble responsibillty.
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i"Ie said that ,Japanese fishlng ships and their srews'have bee-n .affected by this
action. lie noticed. that twenty.eight Americans and 216 Marchall trslanders vho were

iJl miles alvay and who were thouglrt perfectty safe, were ey,posed. to atoroic

radlatipn.
Ae a rcatter of digression, may I say that we hnow very much more about this

nowr::thanks to the releases nad.e by the United States Atomic trnergy Comrnission.

In this matter the opinlon of the United. S'bates must be euphasized. At tirat time,
in the Trusteeshi.p Council, I quoterl the observations mad.e by the Senator of the
United. S'bates, l'{::. i'{ansfJ.eld., r,rho said:

ttThe average person does not realine tlne vast por,rer of these weapons,

but the mogt recent tests have brought the consequences a llttte closer
hcne. She l- March hydrogen eXplesl6. of the Marshall Islands surpassed.

the expectations of the United" States seientists vho d.evised. it. Three

Irund.red. and seventy-nine Americans, nati-ves and Japanese fishermen were

exposed to radiation in thts blast. The explosion was from 5OO to JOO times
greater:than that of the atcmic bomb ti:at kiiled 6010OO persons at
illroshilra in World 'riar II."
The fourth oecasion on which we brought this to your attention was. on

26 Octoler f954 vhen, speal:ing in thls Commlttee on the sarne problem, we drew

attentLon to the consequences of atomic explosions. At that tim'e I quoted a

dlstingulshed Brillsh scientist, Professor Ad.rian, who went on to say:
, "l'tre mus*r, face the possiblllty that repeated atoroic explosj-ons will

lead to a d.egree of general rad.ioactivity which no one can tolerate .or

escape." (+/g-.}/Fv-.JOg.LBprasrap_h ?o)
.lhat is a seientiflc statement, and. lt was supporbed from another part of the vorld,
ihe United. States of America, where Professor Szilard of the University of Chlcago
stated that hOO one-ton d.euteriuia-cobal-t bombs would release enough radioactlvlty
;o extinguish all life on earth. A flne prospect.

Thls matter again cane up for revlew, as was stated thls morning by the
representative of Sweden, before the repregentatlves of twenty-etght aountries of
bhe Aslan and. the African conference. And. before that meeting my Prime Minister,
in his capaclty of the representatl-ve of Ind,ia, made the foJ-lowing statement:



a\r f sd, n,/c t/ev .774
o

"It is d.eslrable that a fuli study be mad.e about the vay rad.loactlvity
' fron tests of nuclear and thennonuelear weaporls spreads through:the

'. atmosphere and. in the vaters of the ocean. A proper study of this problem
r,rill require colla-coration on a vc:'lcL-wide basis. A study, however, J.n the
countrJ.es:of th€ Asian and Afriean regJ.on can be begun so as to keep a
continuous vatch on raclioactiviiy at different vld.ely dlspersed places on

the'earthr s sttrfaeb.

"For this purpose, a chain of staticns should. be established running
rlght across-Asla from Africa ai:d the ntcklle eastern cbu::rtries to Australia
and'Isev zeal-and and.'to Japan. $uch stations vourd. supply ,ruryluseful
information. Thls lrork can be done by all- the countries concerned in
collaboratlon vj-th each other. It uri5ht be possible for standard eguipment
to be supplied and sor,te worl<ers tra.ined in 'countz'ies in this region where
there are such faciliti.es for eqr-:ipmeitt and. training.tt
The meeting agreed with tire proposals of the Ind.ian representative
This Band.ung statement is an indication that we were no+, approaching'this

from the point of view of partisan agitation. I.le were'approaching it from tire
point of view:of maiilng ar constructive contrj.butlbn, and such limlted. facilities
and ol-rservation'of radioactivity as lre have -- vhich are not nearly so lirnlted as

may be iroagined. -- 1r€ were prepared to place at the d.isposal of the countries that
were represented at that conference. Dut. we linew at that tine, ahd we know now,

I .,

that the observation on radioactivity, the evaluation of the results, and. any
concluston that we can eome to, car:not be timlted. elther by geographlcal, politleal,
1deo1o31cal or other barriers. lle are deallng'with a phenomenon on this trnivet:se,
and' lnd'eed if lt should. be neeessary to observe other planets ln this universe, we

would- have'to d.o so. I'an not enough of a scientlst to und.erstand. this. But if
it were true that ln order to observe this phenomenon we had, to hav6 contact with
or to observe other planets, we could. not say: this planet has not slgned the '

Charter of the Unlted Nations and therefore ve wtll not observe them there. This
is purely an objective, sclentiftc propositlon.

' Then this r,,ras followed. by vorld.-wid.e opinlon, and. here I thinlr it ts fittlng
to pay trlbute to Lord. Russell, and. to the iate Professor Einsteln who contributecl.
so much to atomie sctence and. who at the end of his life drew the attention of
thls vorld' to the fact that it should. tal<e steps towards evaluatlng the conseguences
of 6,tomic rad.lation.
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Thls has beon followed. recently by a nore sustained effort, particularly ln
tbe Unitecl States of AmerLca, The National Acadenry of Sclenees of the United States
of rlmeri-ca, on B ApriL I95r, mad.e the fo1-lowing statenent;

"The l,lati.ona} Aeadeuy of Sci.ences will undertake a broad apprai.sal of
present }<nowledge about the effects of atomic radlatj.on on living organisos
and will seelt to identify guestions upon which furtlrer lntenslve research
i.s urgentl-y needed.."

This was anno'.:nced. by Dr. Rr"or,l;, prestdeni of the National .ficademy.

Then there is a quotation ecnce:"ning the statenrent of the lederation of
Ameriean Scientists vhich yead.s:

"/i United liatj.ons study of lplr rnuch the atomic and. hyd.rogen bonb tests
may be poiscning tire vorldt s atnosphere was urged yesterday by tire Fecleration
of American Seientlsts. One aim wouid be to determine a possible safety
limit for the present and tire p:'otection of the future generations.

, 
ttThe United Natlons ntght go on, the Federation suggested, to set up

a contlnuous" monitoring servlce" -- and I r.rould. l-ike to repeat the phrase
ttThe Unlted. i{ations nright go on, the Fede:'ation suggested., to set up a
continuous uonitoring servicer' -- t'to d.eteet bomb tests and lircit the
number each year or specify essentlal preeautlons,

ttThe Fed.eration comprises al:out 21000 scientists and snrrinr-ers mn".6

than hatf of vhom have r,rorked in atomic fi-eld.s."
The statenent concl-ud.ed:

ttHowever, it should. be clear that future accelerated. il-bomb test
programnes by several atomlc powers vlll ultimately reach a level ruhlch

can be shown to be a serious threat to the genetic safety of all people

of the l,rorld.t'

Professor Kemp, the heacl of the Coper:hagen Institute of Genetlcs, saLd on

1l August of this yeari

"I think it is important to d.o sorrething about this as soon as possibie
lranerrco if ' weequss rr fou d.o not controL thls radiation the eonseguences rnay be selious,tt
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(i,lr. Krisjrna l4enon, India)

Tbe next field. in vbj-ch lle are beginning to use aiomj-c energy &RiL i-"s

pr:oduets -- and in r+hieh ve bope we wil-l- use it in j.ncreasing loeasr-lre -- is

agricultuz.e. There are large parts of the worlei wirere tire iropuLation is $rowlng

in size. At the end of this centur;', the population of the worid will approach

the marli of four thousand millions; that is to say, if we increase only

moderatelyl the destruction of pests and diseases ttill become necessai')r' 0n

that scal-e, the use of tracers and other atOmic Cevices in order to C'eal vith
pests would become a commonplace, Th&+u dteofls that ve would be using this

energyonar.ridescalefarbelrgnd.thelim.itsofourirnmed.iateeontrol.fhese
are not test-tube ei(peTiaents any nore. these are things we reiease into the

atmosphere over whieh lre have no controL aftervards.

Similarly, we a1:e using in agricul-ture atonic knowledge and d'evices fcr

the better use of fertil.izers, to find" out how they wor.k and also for the

nourishmen+- of plants. !tre ai'e using them tc study the mer;abolism in pJ'ants'

l^le are also using them in anirnal hrrsband-ry and" thereby conrnunieating to living

organisms racl-ioactivity, the consequences of wh:-ch rve must be able to assess'

It is a ccnxxonplace that all over 'bire r,rorld l{e are trying, for examp}e, to keep

millc free frcm tuberculosis. If it is neqessary to see tiiat there is no

eontamination frcm tuberculosis, it is egually necessary to see thatthere is

no contauination fronrr radiatic,n.
\'tre are also using high-speed beams for various purpcses 1n th'is way and

in tb.e manufacture of drugs and other med-ical expansi-on, In tbis connexion,

an Amerlcan scientist, lvir. LaPlr has sa1d. that the possibility cannot be ruled

out that the rad.iation tecbnique in'"'olves the possibility tl:at the subjects

may be carcinogenic, which neans subject to cancer'

T'hese are statements which are made by scien-cists and, like othersr- they

rnay tend" to be in error. But there are so many of them in ttre worl-d'

Fortunately, there ls a certain ars.ount of information enhanced by the position

reacl:.ed. at Geneva so that the conflict and variety of opinion tbat is issued

rqlll cancel each other out. For the purposes of this debate, honever, al-1 we

have to establish is a lrlga facle case that the consequences of these things

can be far-reacbing. They can be of gteat' use to humanity and equally with

that use they carry eerta.irr eonsequences.
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-t'inall;', T sLroul-d. }rkc to rcler to the ps;r'chological conse?irences in this

pa::t of iny obse:-'r,'atior:s, Tllere is llttle dou.rt iirat in spite of the reasstiring

ar-uicles ancl staieuents tirat har.e been ri:adcr, in spite of 'Uhe horribie rletails

that have been spiead, there is on tne wl,clc, in the miirds of peopl: alJ. over

the wo::lC, a fceling thai new ener6j-es ar"e he;ng ;clcasca irhich 'lay ha're

consequences for trrernsel.res. fn thc a)se:rce of rcassurailcc, in the aosence

of scienti-fic pursuit of these maite:s and" thc trrincl of eval-t',a-i;ion wirich we

hnna fJro IIn-i{-cd lrl3tiCnS 'rii.Li be al:le '1'.o r:,alre. i,he effec': iS t,O c::eate a iruf v wrlv rru u5!rf p

si':uation of neurcsis. l,,rhenevr:r there is a ireavi'rain or stcrm perrple eay

that ii; i-s d.ue to atomie racia,li,or:, br-ri no one says on a fine day that tlrat
is also due to radiation. 'Jhai; is the nature o-f irtui:ani+-y. Therefore, this
psychclo3ical conscqucnce l:as ';o irc takerr intc accorrnt and the psychosis of
wal and fear is as inportant to us as any crccislons ne nake on the linitation
of arrns nl ai:vtlrins of thci-. eharactei. Thc harmony of sccicty arises from a

cornparative d"egree of eonflccnee no'c onli' in each othur, bui al-so because

circ';ms'bances surror-rnrling ris inJ,ica'bes that ve rrill- not be visited with
ominoug collseoruencesr Thcre are of g::eat importance.

The effccts of radiation in these fields now have bo be consj.der:e&, and-

I viIL dr:al with the most d.rfjlicuJ.i; ones last. Firs"b of aJ-I, in the field
of industri-al expansion rcfe:ence lias made in the last deba'be to the oisposal

of atomic vastes. This is one of those field.s vhe::e we $ay not perhaps

accurfl';el-y al:gue by an an6,logy but we can und-ersta:rd by an analogy. We

arc al| faruiliar wii;h the problem of oil in tire seas, of hcw the cr'rp';ying

of oit rrastes into the sea has l'ecome a great internaticnal problem' In
e\rerlr ennrmpnifrr,.,^ araoll o'rr.rrrl- ,Che Sm1lfe nUiSance, I'L iS admii;te& that c v EI J Uu[luu.ll L !J WE -!sqs quvuu

nov there rdIL be atornic an.J. raclioactive wastes. Hov is it to be preveuted.,

how is it to be used., hcw is it to be dislosed. of r,rithout d.auger to hr:nanity?

This is one of ttrre probleins llhich any organization to be s€tt, up by tire

Unlted- Nations as a \.rhole should consirier because that &isposal, jus,c as

in a more prirnitive comnunity the throwing of undesirable waste on another

nants field or coapound- is regard.ed. as a nuisance, creabes a sirnilar probleil .

Nov it wil]. be a nuisance for the whole world.



DR/dka/c.tlev,774
L7

Ur:-lgrilg?-gqr9', rqgrt)

I read. in the one of the numerous papers that have been circufated. that
there was a proposal to create burial ground.s for atomic wastes, that is to
say, +,o collect aton-'tc r.iastes in containers and. then bury tlren sonepiace.

I think that theye is a reasonable chance ?f; tfr"'. being acceptable provid.ed.

the wortd" d.ecides to renounce war. But if you have large burial grounds of
atomic wastes, and. tre are stllJ- in a positicn of tire world^ being balanced

upon the imbalance of powe:, then ycu have a situation vhere a burial ground.

woulcL be a reservoir of calaurity. That is, these burial ground.s, if they

were ever subjected. to aerla} atback by soroecni eJ.se, wouLd. at once release

sufficlent radioactivity to destroy not only that part of the world but to
wherever Lt carrles. Ind.eed. it is conceivable that these b"rrial ground-s nayt

just as factories are today, beccae tbe target of eneny attack. Factorieg
are the targets of erreny attack because it is thought that this vill paralyse

the eneriy country, both in its industrial ancl war efforts. Sinilarly,
the warlord.s of the tirue, if there '?/as r.rar and we were not able to renounce

it, would regard" these burial ground.s wbich are the reservoirs of these

radioaetive products as targets of attack.
mL^* +1^^-^ ,rrren rrrrere 1g a second. sr.iggestion of ernptying of these wastes tnto the sea.

As ray Prine Mfurister said, we have heard. of the open oeean, but in the present

elrcunstanees the ocean is not nearly so open apparently because lt ls very

Iargely governed. by the distribution and equiltbrium of power in the rrorld.

I think that internationaLly there sho';Ld. be sone standards and. soue

understanding as to vhat radloactlve wastes can be enptled. into the sea because,

while the rad.ioactivity !n the sea ls regarded. by scientists as belng very low,

as. I shall point out in an abstract I vlll read out later, even the e>rplosions

that have taken ptrace have affected. this radioactivity very conel"d.erably.

What we are to conslder l-n aJ.l- these matters, more than anybhing elset

is the prospect an{ the possibility of comunicability, If rad:ioactlvity,
as it visits a partieular individua\ ls conmm.uicablp to another generation, then

we have set up r,lhat eorresponds to a chain reaction'
This norning, ny colleague from the United. States, Ivlr. iladsworth, quite

rtgfutly referred. to the fact that there already wae radloactivlty in the wor1d.

Lt i-s qulte true that radioaetivity takes place in our systens. There ls plenty
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of ra&ioactlvity in the lrcrld. arising frorn granite rockE frouo the lupact of
cosmie rays especialiy if we are higher upr Here is scnethlng interesting,
The earbon ln your bodiee 1s naturally radioaetive, that ls, there is enough
radioactive earbcn so that fifteen atoms d.lstr,tegrate every rninute for eaeh
gtal! of earbon' In thts d^ielntegratlon a ceriain arnount of energy is
released" which can be d.eecribed. in R units. Sinj.larly, the largest cource
of radioactivity ln the human body is potassiun. It gives trBCO d:isintegratlons
per ninute ler gram to forrn ealcir.,un qnd. lBO *:.sintegratious per ninute to
forrn argon -- ln other word.s rr9B0 dlsintegratious per ninute.

It is quite true that there ls pJ-enty of raclioactivity j.n the world. frou
granite rocks, frcm cosrnie rays, frcrn carbon i.n the bo$r and. fron everything
e1se. But, if I nay say so, it is vdrybad. logic to argue that because there
is radioaetivity in the wor1d. we can put ln rnore unaeasured radioactivity in
the riorld. I was taught in school ae a chll-d. th.at each of us earries fifteen
pound.s of atruospheric pressure for every square inch, 60 we are carrying
Joo or 400 pound.s of weight on our should.ers; sc,me of ug feel we rnay be carrtrrl,ng
rnorer Because we are carrying 35O oy 400 pound.s of atnospheric pre€6ure, it does
not rnean that it wouJ_d. be right for everybody to carry another !o pound.s cn
top of what we already co.r!$r Thus the fact that there Ls a natural- norrn
ln this natter d-oes not alter the other situation, Therefore, the argument
that there j-s natural radioaetivity in the world. is of asslstance to us
because soue of the great genetie ehanges are induced. by thie rad.loactivity.
The aetion of. ra&ioaetivlty in the body is that it ai.sfulegrates nolecul-es
in the system' But we are now told. that this d.isintegratign itself eonstitutes
a change, but possibly Just. as inportant is that the d;isintegration products
themselves may have effeets. Thus, j-t seens that the field. that opens out
is fantastie, that is to say, the fiel-d. in whieh radloaetive molecu.l-es in our
systems are d'islntegrated.. Scientists tell us that the end. product of, thj-s
disintegration nay ltself Lead" to d.lsi-ntegratlon, which sound.s very nuch like
a eb.ain reaetlon. Cnly eel-enti-et,s ean telJ. us what aJ,.l- this fieans.
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In this connexj.on it ls iraportant for us to real-ize that the seientifie
calculations of what is fatalror what is a med.ilnn close or what is harmful and-

so on vary ve]'y mucir. I just read. out to you the statement of the Atomic Energy

Conmission refemlng to 10O r units as betng d.angeious. That is this year;
but flve year.s ago the United. States Atomle Energy Corucisslon put out a
publication cal-led. "The Effeets of .Atonic Weapons'r, which was prepared. in
co-operation with tlie United. States Department of Defense. Accor,ling to that,
the le'bhal- dose is supposei.l, to be 6110, the medir.rn aose 4OO and. the moderate dose

from 10O'bo J0O. If toda;r anybocly rsaid. that LOO to 1!O vti: a nod.erate dose, tro

selentist would. aecenb it,
I point this out merely to sho';r i;hat the knowlecige thab we have of these

things ls very elementary and, therefore, as Mr. Ehabha has said. to us ln thls
cororittee, lt:is necessary that we:regard as the pro?er ue,rgin of safety
something 1n the neighbourhood- of one tenth of tbe oose geii:reLiy acceptecl as

the raargin of safety. It is interesiting thatreven in this l-950 tabLe, after
the third. veek the results of a1l tlris -- not of the first one, because the
first one ls a rather liberal- dose -- wiJ.l finish you up in the second. week
if you last so long, but ln regard. t;o the tl,ro others all the consequences are
very rouch the same after the second. week, finally endlng.ln either rapid-
emaciatlon and d.eath or a very unllkely recovety.

I refer to the bombs, merely because d-ata is availabJ-e for them. I d.o not
want thj.s d.lscusslon to be tled" up on the question of the rightness or wrongness
of experimental- explosions. That ts another natter; 1t ts a related. matter,
but not what I am talking about. In the orcllnary atomic bomb, for the equivalent
of eaeh 27r00O tons of TIft there is about tvo pounds of radioactive substanee,
and out of this two pounds of radloactive substance there are !O species. I
nention the 90 speeles because we shall come to one of the unpleasant species
later on- This rad.ioactLve substanee is carried. by the explosion into the air
and. is deposited. and., so far as all 'bhis wrltlng is concerned, we are told. 1t
clrcles the earth, so that nelther i<leol.ogy nor pollties nor the fact that
eountrles have slgned. the charter wilr be of any.assistance, rt goes alr around
the world..
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Mr. i(rishna Menon. Indla)

Dr' Mul1er, who is one of the leadlng authorities ln the worl-d. on genetics.
says:

"The changes ln the genetlc constitutlon produced. by ionlzing
rad'iatlon may for eonvenienee be elassifled into two.major groups,
naneJ-y, chronosome aberratlons and. polnt mutations.

ttThe chromosome aberrations conslst of losses and ad.dltions of
whole chromosomes or chromosome parts andr/or alterations, called.
structurar ci:anges, ln the altgnment of chromosome parts.tt
From our point of view 'uirese are not so serious as the point mutations.

ttstn-rctural changes are caused by the breakage ot- one or more
chromosones at two or rnore points, fo11owed. by ihe junction of the
fragrnents at ttretr broken ends, 60 as to foru a new arrangement,.,,,
But the real subject to whlch we have to give our aitention is polnt

mutations:
t'Anong the genetic ehanges ind.uced by exposure to radiation from

artifieial sources the polnt mutations are far more ffeguent and_ significant
than the ehromosome aberrations.'t (a/cotq,B/p/aJ4, paeeq r ana ,)
I shall not tax the Cornnittee by readlng ttrj.s d.ocument at great length,

beeause it is highly scientific and. very technical. i,trhat is more, a great part
of the evidence is from experiments performed on flies and. Drosophll-a and. thlngs
of thai kind", whieh are probably not applicable to human beings. As sone people
have said, they may be useful but they are not appLlcable.

I wanted- therefore only to refer to some parts of the conference docurnent
A/COM.B/rlz3\, referring to the lliroshima event. rt states:

'at least one indueed" polnt mutatlon per offspring, on the
alterageo f,or each 220 r of exposure to both parents. r From this it
is evid-ent that many of the ehild.ren uho were conceivecl by Hiroshina
survivotrs at any time after their exposure must have contained. one or
more mutations induced. by the rad,iatlon. Sluilar1y, ehiloren conceived.
by parents both of whom have been exposed to the so-ealled. rperni.ssible
d'ose t . . . for as J-ong ag flfteen years woul-d. on the average eontain
at least one indueed mutation,rr (al,gONf,.g/p/af4, Bages l-5 and il+)
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But li:t me come to Dr. ivlullcrts concl-usi-onl

"This srr-bject oi protection of lunan be'i-ngs against the g;enctic darnagc

produced, by racliatj.on must, unti-l suitabfe policies are establislredr far
overs:-ad.ow in its imirortance tirat of the utrlization of radlation in the
genctic ir'p::overcenr,, for hunan purposes, of o.r'ganisrns potentially useful to
man, or in the eliurine.tiot-r or ,,'eduction of noxj.ous orgarti-sms. iiowever,

these constr'uctive uses of radj-ation 1n tbiological engineeringr will come

innr,rrcirrrlrr *n *lra cnvs -o *r-a F^v6 r\la?r4^ inn .,a ra n*a af v. vv u-r= -.vr; as the nore uenacing nspects of radia.tion are
hvnrrrht 'n.ln;' contt"ol, There is a].rearly abund-ant evi$ence of the vr vsblr V url!

nnooihifi+rf of sucir beneficJ-al appllcations on a considerable scale. }/vDDrur!t uJ

'At tfre same tlme, the dangerous mistake shoui'cl not be made of
consld.er:,ng man as a species wlro r.rcuiC himself undergo a long-term bcnefit
from the appiicatlon of radiatj-on to his germ plasm. His own reprocuctive

' naterial is his most invaluabl-e, irretrj-evalbe posseseion. rt is already
ct:irir.ch 1rn an amOUnt Of VariatlOn Whiclt, in felatiOn tO irj-S preSent
ranvnrlrrnJ"it ^;i^--^ ^- +L^ -..'^.,^^i"^ ft*-l^- { riilru\"!uuvr{e pfa.C"bices, borcrers on the excessive. Under these

civcumsiances, ruanrs first concern in dcafing with radiation rnust be his
own protecti.on." (a/clg&piail_, ::re" i?.)

No doubt tl:ere is a consid.erable difference of opinlon on thls question. '

In the United" States and. in the Un:-ted Klngdora, the otoire or less official- school
of thought slani;s in the r.ray of suggestlng tirat what is now being dor:e is not
harnful. it i$ not the business of my d.elegatJ.on to suggest, even less to imply
for a moment, that the scient:si is not stating tris optnlons owing to political
reasons. But I ara advised by the advisors of the Govcrnnent of India to make

one or two points in connexion vith what hiis been said on this qucstion.
Sir John Cocitcroft, in his staternent before the Sritisir Parh-anent, to which

reference vas made this irorni"ng by the representative of Sveden, pointed out +-hat

the present effects of the explosions are negligible. He said:
"i{ow sma}t this is can be judgcC from the fact that natural sources of
rad.iation in the ground, cosmic rays and the natural radioactivrty of the
human body glve u6 each a dose of 3 t. over a generation of thirty years,
and that in solle parts of t'he worLrl - such as Tibet - wirere ti:e cosmic ray
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bomba:.oment is rsore lntense, tiie dose goes up to 5 r. wj.thout any very

obvj-ous effects. So our additional dose frors bornbs so far exploded is
sornething like a thousand. times less than our natural dose.

But Sir John Cockcroft goes on to say that: "...from the bombs exploded

so far the raC.iation dose recei-ved. by nost of us, si:iel<1ed. by houscs and offices,
will be less than O.OOj r. per gene::ation. Ue arc therefore several thousand

times below Dr. MuIIerrs maximrin leve1 ahd our add:tlonal d.ose from bombs so far
extrrlodecl is perhaps a thousand. times less than ihe dose we received from natural

sourceg. 
tt

I have ::ead out stateucnts because I think that we in the Conrmittee ougilt to

hear both sides of this question, The advisors of ny Governmcnt first of all
would like me to put forvrard the views which they have in tlreir ovn mind in
regard to this pari-lcular statement. I also want to set out alongside the

statemcnt of Sir John Cockcroft, the statement of the French scien'bist,

Dr. Charlcs Noel-Vtartin, to the Paris Acaclemy of Sciences. I am not sure that

he is a Frcnch scientist -- hc night be British. The stertement rcads:

"Otl:,er harrofui effects of test explosions ha1'e been suggestcd in a

recent cornmunication by lri. Charles Noel-iviartin to the Paris Acaderry of

Sciences. He suggestecl that a 2O-megaton bomb could. form lOOr0OO tons of

nitrous oxide gas, Ieading to production of nj.tric acid and a harnful

increase in thc acidrty of rain water. l{e also siated. that a ground

explosion of this nagnitude would. sencl up lr0OO mllJ.lon tons of natter ancl

that this woufd appreciably dlminish the tiausmission of goJ.ar rad.iation;

ana that enough radioactive carbon-I\ m-ght be formed to increase the

natural radiocarbon content of tire atmosphere by 10-30 ;:er cent."

Sir John Cockcroft d.oes not agree with this statement, but ]re does not

m:inimj-ze its importance. He gives us hj.s or,m conclusions and the resufts of

the experiments at Harvell, as follows:
"Ar.ierican figures for tire protluction of nitric acid by explosione suggest

that l',j. Martinrs figure ls about ten times too high. The anount producecl

by tirunclerstorms every ciay is likely to be about egual to that for one

hydrogen bomb explosion, so this effect cannot be iruportant."
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"l.Ie d.o not at present knor.r this figirre with any accuracy, and long-term
gencti.c stud.ies are reguired to determine thls. "

Ttra,t is the part on whic,h io ponder. Even one who iakes the view that no harm will
inimeC-iir.-r,el]'resuit, basing tirj-s view on scientific analysls, states that long-t,erm
genetic studies are requi.red_ to aetern:-ine this question. Sir .john Cockcroft

continues:

"A cornmittee of the Me&ical. Research Councll has been forned to investigate
these problens...tt.
Siy John Coclrcrofi, e\ren after what he has said, still- a.sks for'lnvestlgatj-ons

to be uaae. It is only fair to say tirat a1i his countryaen do not share iris
views " $ome of these reasons are not merely selentific but a::e based on comnon

sense. I have here a pajrer by Professor lialoane, one of'the lead.ing biologrsts
of the l.ro::Id. I sirall not read, the wirole of his article becarrse it is too long

and. it is very technieal. One ya::t of hls artlcle states:
"lulan may have become ad"aptecl to longer generations by led.ucing mutation-rates;
l.rrrt hr. m*rr slgg have a iarger nrgaber Of mUtable geneg. On the basis Of eUch

argunenls, i suggested tlrat rit is quite possible that radiation may account

for mcst hunan mutationr. If so, the ciose of radiation needed to Couble the

hurnan tiirr':,ation-rates is a little nore than J r. per generation, and not i0 r.
ag Cocllc."oil'r, sugJr:sts. Ia fact, the effect of radLatlon is about ten tines
as scilc';s .is lte celieves. 

tt

lle h.rver-birutci,:r!, tvo respectable sc-ientists of the same country, both

members of ti:c rloyal Soclcty, having differenccs of opinion on this matter.
Professor iral-iir.r.lle oirc-r goes on to cite a corn$on-serlse reason:

"f.+; is also ucre serious for another reason, Sir John Cockcroft points

out ti:'"t si:rce most Sritlsh people spenCr most of their time indoors, the

effective dose of rad.ia"tion received by them iS reducecl to about a tenth of
the out0oor dosc. llowevcr, about half tha human z'ace is engaged in outdoor

vork, an<l nost of the population in such countries as India livc in very
flimsy housesj Aflowance for thie fact raises the expected effect by a
factor of i;wo or tlirec."
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quite true that mr,rtations prod.uce men of geniu.s, but for every man of genius

it produces a hundred idiots, and the writer sa.;rsi "Thumb through the pages

of the LngXlgpg.{i,q_9"gtanl*gg and no irlewbons and others have left any progeny

behlnd.". It vas the Xnglishman Sir Ernest Rock Carling who said:
. "For the benefit of the hunan raee as a lrhole in the future

one r,utatlcn, whteh reeults tn an Aristotle, a Leonardo, a lfer'rtont

a Gauss, a Pasteur, or an Einstein, might vell outrreigh ninety-nine

that lead to mental d.efectives."
That i c to sraw- one could not dismlss mutations as thor-igh they ',tere the pla.gue

itself. It is quite true that those -nrho stand heacl and shoulders above their
fellow beings anci uho make great contributions, according to these geneticists,

are the products of these mutation changes, but here is the long-term mass

value of it to be taken, that for each one of these they might well be outrreighed

by nlnety-nine that lead to mental- deflcieneies.
In the Science Newsletter of 22 January L955 -- again an Anerican publication

Dr. Sturtevant saysr

"If an atomtc war ralses the atomi.c radlation around us to even

the amount considered tbe tmaximum permissiblet, there wculd be about

a third of a million infants born in the United States alone each year

that wouLd carry in their gerrn-cclls unclesirable characteristj-cs."
That i s. i.o saw- r^rhen we are today discussing radiation, ve can never lose sLght of

the fact that ve a3e thinking of this ln terns of the r,iorld that is not disarmed,

r^rhich is relying at the present moment on the d.efence provided by this horrific
weapon -- on what Sir ilinston Churchitl eal-led "peace by terror", And here ve

are told that there vill be abou.t one-thircl of a million infants born in the United

States each year who witl carry in thcir germ cells undeslrable characteristies.

I presr-mre that the number of blrths in the United States may be just over two.

:nillion or so, vhich means that a very considerable proportion of the populatton

:re tiketw to inberit undesirabfe eharacteristics. These affected genes would go

rn inf,Iuencing heredity for generations because thip goes on in progression'

Persons defective pbysically or mentalJ"y nay result'
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The Sc:Lence Nei{sletter corrtirrueri:

"'1'his was tLle wariting of Dr. /'.H. S',,urterrantr Cal-ifornja fnst'iir-rte
of Technologyrgene'i;icist, who said he be]ieved rit is j.nexcusable to
state tirat no hazard exists t frcm j.ncreases 1n l:igh-energy racliation
to which hurnan populai;lot:rs are bcing subjected.

"sourccs of j.ncreased radiatlon are explosiorls of A"bcmbs and

Ii-bcmbs and thr: wiriespreacL use of med.icaL X*rays. There are two

types of lrazarrls, 'chose to the exposerl individtrals, and those that
affect thelr clesce-.irdants through gcnetic darnage."

And I am free to say that r+hi-l,e the suff'ering that me.i;r be i-rfiicted on an

lndirridual of one genelation is bad enough, arrcl society has the duty to varcl

against it, what ve may pass on to succeeding generetions, vith thc poss-i-bility
of the increase containcd j-n thensel-ves, is scnething for which ci'rilj.zatior
should takc rcsponsitril-jty and makc provision.

thc Science Nelrsletter adds:

",;;;;; increase due to fal-l-out at current le'ers,
Dr. Sturtevant said: tlt may be expected to give about one Celeterious

mutation per ICOrOOO germ cells pcr gencration, orr since each inoividual
arises from tr,ro gern cells, one per IOr0OO eonceptionsrr At present rates

of radiation inerease due to fal}-out, this ',rould l-ead to about j8 nutated

germ cells a year in the United States and,to abou.t.1r80O a ycar for the

world, Dr. Sturtevant said."
There are nore o;.iotations vhich one could repeat, more authorities vhi-ch one

nnrr'l '{ nrrnf n }rr1+
-*- let me say that vha,t has been said so far is suffieientt

in rnv oninin,r. f,o ncrsrra.lo the Ccronrittce that hcrc is a vast field of concern and

;;;";";;;";';",";"";" ;"";";"; ;;;;,";--,;;,-"";"" :,, u *o,"nt. rt is
also to be remenbereo that what is regarded as safe in one pl-ace or to a sel-ected

group of, people is not safe for the whole of the vorld. And here, againris
Tr- Ti?,},r, t,1-,.^ ^ lrt'. !ruuy, wilo $ays :

t'To orient ourselves, the workers in the Atcnic Energy Commission

plants are alloruerl to hal'e a naximum toleranee expo-qure of Il ,CCO times

this. 0f course, it is to be remembered that such a rate is applied to
the entire population of the world nigbt have significant genetic effects.
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I{ot{e'rver, a snall frac'bion of the pop'-lla'';ion can accep'" st-ic}r ir::adia*"i-on

wi'ch telatiye safc'ty since the chatlCes of irrdrviduals ha'''ing genes

mu'l;atcd. rn tt:e sa:ne 1ray.' narrying, arc irrfi-ritcsi:nally omall i-f a

srnall- fraction of "i:he population' is exposedn"

Tbe li-ne of the ar6r.rmcnt is that 'bhe present tests do not cons'citute a

rcal l'Lazi*.d to imrtedi-ate hea-Lth. Now, the a::ticle has put in ltal:cs tht:

uc,Id "inmedia.l:et', anrl this is one of thcse things r^drich tire Con'r-njt"bee shculcj

be scized, of . 1,ie are not ccncelried mel:eii'w:th the ir-nrnerliate heaith of the

.nr.nnl . wlro rnarr be engaged. in 
"his, 

but r,,'hat a:'e the conseq,r,etrces tothe race'

to clrriii,za+.iorr? Are ve golngthrougi: -,,he process of cutting down forests

encl ia?'ea.ti ns ?ocks? This is the probJ-em 
"ibich 

we have tt: face' vev;r:l) - 
v!

A Sovj-e't un:l-on au+-hority at*the Genevi.i-conf,crei:ce sriid thrt ii hecl becn

rynr-lpyg.]1rrallstltngrlintheliesternrror].dthatthehumannervou.ssysternUaSless 6\-lrur qrrJ L{sp'r

nfferterl b.r radi-ation than o-tl]er body prccesses. liTow \.te corrto tO the psychoJ'oglcal-

aspect. i{Or,re\rer., iulr. Lebecrinslry saicl that Soviet experiments ba'sed" on psycnlc

response actions sueb as PavlOvts conditiorre'f refleX showed thaL the brain was

decply affectctr by rad:ation-
T sm s,nr1..", to say that ve have nob got ver;, much nore material otr that

narti etflnr grrbiect. Therefo:'e, har''ing refe::red to al 1 these matters' wh1ch
-*""--" 

--'"' --^'^;^* ^^--t hich ire havc thc
Justi-fy our putting forward this item for consideration -- in v

vexy geneTous co-operation of the united states in considering then northy of

bei.ng discusse6r together -'' $e ha'le haO ln r,ind ail thj-s knowleCge thai is now

nra*l-rr n^wm^n ln the wo:rld. Some rrorls in this field is being clone in my
yrvuuj vvlrurlvrr -:

country. The Goverriment of Irrdia has appointed a Corrrnission to study these

effr-r,t..sr, vith such materjal as 1,/-e have for assessrnent. I wish at thls stage to

refer the Conmittee i;c A/Z9l+9/Aad.1, which sets out our position' It says:

',The use of radioactive materials has presented" to the r'rorld' a powerful nelr tpol" .t'

All rve are saying is that the tooi should be used in such a way as to be safe'

"The use Of these materials, however, it attended b;r serious Ttazards to the pcrsc'ns

vork:.ng l.,lith therrr.,. For the attainment of fu]1 indr.rstrialization and for the

continua+.ion of civilization and its further developtnent, atonic energy is not

mille]v an a.icl: it is an absOlute neceSsity.,. It is, therefore, essentj'al that

the clata about the biological and other effects of radiation should be stucreo

rd'th scientifie objectivity and thorougl:n€ss." Ther': vi:s I1o differenee in the polnt

of vicr,i of the United S-r,ates and ourselr.res so far as that vent at tire 
"ime 

'
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There was no d'ifference at that time between our point of viev an6 that of
the united" st'ates' rn order to prorcote resistance to the bad. uge6 of
r-edi sti on onr"l -
rsurqvrvtrro"'* io order that people nay be prepared. and may be enabl-ed- to reflect
the rrarch of civilizationr. there nust be a sufficientry wid.e diffusion of this
kno}rredge' A nev ug*.""qt ixes a nev ed.ucation, and. as a child. may learn that
fire wlll burn, the hunan race nust learn that rad.iation nay have evil
consequences.

There is a marked- d'ivergence of opinion aaong scientists on the long-term
consequeilces of detorrating nuclear and" therrr:onuclear bonbs for eqperimenta1
purposesr. in particular ln regard. to the possible genetic effects, but a].I
agree that al-l nations in the world, and" not merely those r,rhich conduct the
experiments, nay suffer fron ttre after-effects of such tests. And. this includes
the effects from vaste products, since highly industrialized countrj.es may
qi mnl rr *rrvn *la ^ Daurlry uulu uueir vastes lnto the sea.

The Government of rndla considers that it ls essential to set up inrmecriately
an international organization which vill collect and. co-ordinate d.ata on the
j-nnediate and long-term consequences of radiation as r+rell as the knorvn effects
of experirnental- ercplcsions of hydrogen or nuclear bori:bs. That is the reason vhv
we have placed' this iten on the agenda; our intervention at this. stage is based
upon our obligation to open the d.iscussion of the subject, along vith the
united" States, which d"ic1 so this nrorning. I have said. enough to inclicate that
there 1s a prioa facia case for inquiry. r wish to say without any
qualificatlon that we d.o not desire to see the estabrished.
committee which wiLl arrlve at any pred.etermined concLusion, He want the truth
to fead' us where it will. He should not be afraid. of it. It is not cur d.esire
to create a philos phy or d.oetrine or volume of scientific opinion which wil-l
bolster one thesis or another; in this natter we must have the courage to be led.
wherever the facts take us. Doubts and concern are wid.espread, an,J. they are
more wid'espread. in parts of the world. vhere knowledge of nodern things is
comparatively undeveioped and where the fired.ia of conirnunlcation are not as good.
as they are in other plaees. Therefore, vhen we l-ooked at this problem we
examined. it from the point of view of the.world.rs people.
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Bactel'ia and. vad.iation make no d.istinetion between different places, anc:r. if we

have certain parts of the world. excluded. frcm sending lnfornation or certain
parts i-n respect of whicir the Secretary-General cannot exercise any initiati.,'€,
that wlll be a weak link in our chaln, I clo not think that this draft
vesolution nee'f cause us any trouble in thls na'bter becauce we are.not settlng
up an international organization. After all, even in war time there are certain
international unlbs, such as tire postal systeus, which have to function in
countries vhich are at war. lJe cannot telL rad.ioactive particles that they nust
not cross tire frontier because we do not like the people on the other side of
the frontier, so r,lhatever vord.ing is required to ensure universalitr- irrpgncetive
of any other considerationrvill have to be intrcduced..

At the proper tlne the approprlate coomittee of the United. Natlons wil] have
to provicle the finances to enable the Secretary-Generaf to caryy on this work.
In the opinion of ny d.elegation the estab]ish$ent of this unit and the
eol-Iection of the inforrnation shoufd. not be relegated. to one of the speclalieed
agencies cr to some unit vith fess responsibility to the United. i\iaiions. We do

not vi-sh to end.ov the General Assembly vith a function rvhich it shou-l-d. not
legitiinaiely ha're. It is quite true, as vas said this norning, that sone of the
specialized agencies, iike the International labour Organisation, the i"Jortd.

Hcalth Organizaticn and. perhaps to some extent UI{ESCO are concerned. with the
rcatter, and- I myself wouLcl l-fke to see the International Labour Organisation
give some assessment of the consequences of the atonic revoJution on the
conditions of the vorker 1n ind.ustry, because the proteetion of the worker Ls
part of the protectlon of the work. I take the l-iberty of quotlng agaj.n fron
the vord-s of Sir John Cockcroftr'who wag one of the lead.ing nen in Geneva and vho,
aceord"ing to Dr. Bhabha, surnrned. up the resufts of the Conference. He said:

"The still larger problem of the long teru effects of raising the
Itorld" wid-e level of rad.iation by the dispersal of fission products has
been d.iscussed. in our biological sessions. Our knowledge of the genetic
effect of radiation on hunan beings is at present much iess than our
knorn'ledge of the effects on anlma-l s and we shou.ld. press on with resear.ch on
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He went on to say, and. this is the point that affects the resolution:
tThis rnay well be followed by lnternational d.iscussion of thts

problen. l{e may then hope to prepare working cod.es of practice which.
wlll d.eternine the amounts of radloaetive gases which rnay be safely
discharged. to the atn:osphere and of rad.ioactive liquids and solids wbich
malr be safely d.ischarged. to the oc€€,n.n'

The last point is one on which I have laid" some stress. It ean be seen

that even those who are cautious, tirose -'rho are optimistic and those r^rho have a
greater knowled.ge or a lesser knowledge ar.e all agqeed. on this problem, that here
is a new force, a nelr energy, here is a ner4r relationship of lnd,ustry or
prod.uctlon, of economic life or socj.al life in the world. which wi1l release new

factors of good and. evil, ancl as civj-Ilzed people, as an Organlzation charged
wlth pronoting the welfare of the world. and of d.issi;:ating oisharsonies and. of
maklng the world. safe for sueceed.jJrg generations, it is irot sufftcient merely to
get rid of war, to make the world. safe for succeed.lng generations we must also get
rid of those tirings nhich will change the nature of the species lnto something
undeslrable.

I am not puttlng before this Comnittee a kind. of alarnist or exaggerated.
plcture. Practically every fact I have put before the Comnrittee has cone from
scientists of repute. With these observations, ancl without trying to put over
to the Committee mV Fhotostatie knowledge of sclenee -- for that 1s all_ I have _- I
cornmend for your consJ.d.eration such dy'aft resolutj-ons as nay corae before the
Committee, and. tt ls the hope of our delegatloq that ln consultations outsioe the
Committee with all those j-nterested. we will be able j:: this matter to engage in
a task of cornmon exploratlon, because what ls involvecl here is not pouer politlca,
but the future of nankind.. We are engaged ln n:atters in which, if rre d.o not take
eare of the present, tbe futwe rslLl- take revenge.

I'Jithout further drar+ing out these observations, f conmend. to the attention
of the Cornmlttee the consideratj.on of these items 1n a spirit of objeetlve inquiry,
with the one thought that the great knoi*Ieclge that hu:nanity b;r its inventiveness,
by the great scientists with their abillty and their d.evotion have brought to the
world woulcl be, as we said. in the d"j-scussion of the last itern, devoted. exclusively
to peaceful uses, and now we should. ad.d. for prrrposes wblch wou1d. promote the wel-fare
and the happtness of mankind', and ve hope that our viedon wj-Il so guid.e us that
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