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(D  Ths ccutrel redichiclogicel protlen miswersile oy By ool Tl
teste iz shether or uct the varicus kinds of biclegicnl effecic car be

accmnted for from a knowledge of the smounts nd irinds of redicticns and
thair distribution in sPace end timz. This presup;.‘csés ratler complete
information about the fluxes of ‘neutrons end gamme reys st vericus peints
sﬁd the enargy distr.’.bution of these radicstions. MAdec:icte informetion of
this nature does not now exislt, heoanee any progrem of biologiczl i:zf.restig:-tion
mst be in close para.lelis:n with the necessary instrmentzfion yprogram
qf the physiciste to determine the ebeve fluxes at peints where bioloziczl
exnosure 1s cerried out.
v Tests which have tesr tried and found %o be not exm:izmable o guantitative
anzlysis or which ers difficuli to carvy out in a‘satisfictc-;,«' rEmer urder

-
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fi31d conditions wil. be omittad from this disct.ssisn. Cnly tects which
ceznet be duplicated under laboretory conditions and whizh stov rouiss ef
Poaitive ﬁseful results will be dis ussad in this papsr. Ao Uo thI Qoizils
of blological ezposure, these shculd bz cerz ...°c1 cut itk
- spsciss of test organisms vhose reecilcns to the E.:cr"-'c:-:.r ALz c.ic._: ig new
w21l understood.’ These orgrnisms ere few in musber at i,I‘-:‘.s 4ine and will
be hzreaftier referred to as Pcalibrated" test sjecies.. Furt.--r, edsgurte
fosilities and skilled personnel will be an ebsolute nacecsity in the irmediste
vizirity of the test zrea. It gees without saying thot wnless the liaison
setwesn inst.nzmént test sections and biologists is nee.v-lv '.;verfeét ‘the tests
will heve little biologicel significcmce. As will be pointed out lster,
" eertoin of the blologicel work pro.osed will srovide check: points on the
ﬁhysical measurements to be done by the physicists. |
@ From data collecied under such caniit:lon..s',.cne zmizght hope tc detemine
whsther the lon saturction effec cts resuitent from the heavy 4oni.zc tion at
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N tpon orgenisms at Eirscshinme, Negonali, end Biliri for SROOIICL walev i
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bozbed eities. Whether this resrzacnis e deerzassd lnsis cmaat seasitivity

or raspoase due to icn saturctisn 2 scodlitisns; morl 223z fmowinosd Bicinglieal
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ragponce to the ssre henomencn, other operaiive IOInanizty VT & O ....:.".t‘on

of eny cv :ll of the a.:v""‘ resensas iz &t ;;rsasrf'; an WIALSYEITL VS "‘.m.
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Thare iz conclderstle need for Surther lsborctony werlk o fofv @730

T2ty Proc more clogsly controlled blologlesl and chrotend toniz apceelt
jmosrohive to answer this provlez. IFroper cc*“*a..:‘:ic* end 2omprrizon of W
~2uidng methods might give mutue 11y suorerting dato.
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of tha cholce of mamrel tc be uscd. Tio cheige weeld pTolihiy 3 WUwem
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rats, kemsiers, or grineas pigs. Tt iz not bolisveld wiy &

exists ujon the response to radictisn to consider s othisye crmpmnisms well
nealitratsd.? Accepisnoe of thir view rules cut deos, exts, gosts, shecp,

en? owine as test organia.:s. Due %o the confu .:‘.o:: gengerning gossiiic

tizcus or org‘,n sy om quantitctive resoense in nomm ls, e best eritaria

for obsez*rz"bion of these rermzls wsuld €5 ear to be soute lgthe lity, longevity

gs reflocted in the roexn 1ifs span of survivors of acute letinl effzcts, and

poasibly genetic studies of these survivors.

@ ~ Mzcmmelisn ex:; erh.ents vizusliliced tien consist of e..,_. ozure of recsonzbly

1-rze tut not umd.elcy grozpe of rice {end perharc- one cther mormel to be
celoctad as abave micatsd) in L...édia Lmo:d.mw to g.h’rsic"l meacure-
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pont citsz. Scmocf theae anmimals world be shislésd frea verious com2raid
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vrediriions, suf ell wild ke efforiad tlozt
detcnstion, these suinsls would be =igked up end rrturned to thz brge animal
J.aboﬁatoz:; for study. Stedy woull merely corsist of i’rsquen'ﬁ obs::*vaticzi
te detem_‘mé the tine of denth ir acute lethal effscts, with the nongille
pra’sew:.-ﬁiqn of the enrcz3ses for future histologi: study in the Und
Stotes., Susviving enimels would be gkipsed to a lzboratery in the United
Steses ct a latsr dute for longevity study.

CIf it weve dsciced o atudy pemmzlian genetic =ffects, 14 nmighy e

neccasary to exscse & fevw rore auiz=ela, femelss of the species, wrce-
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wAzd 8% grnselsd momistory to bozed exposed femnlas., Thls vo 12 Lo te
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avai -1ty etucies on surviving femzles through the
g ETiroool il of ci-tatriesl and nost-parium fetalities on the dzho.

Thivs Sonorin, oo the cother hemd, o zood, Teason wiy the surviving mzlce

UL I T 3 & - 18 P cn pommnd & jo = s P,
ecla met he ussd for treeding end longevity studizs, At any rots, LoousrE

Donc1s B. Chrriss {Tochestsy Undversity) and V. Pussell (Osk Tidge Neticome

& ey e

Leberatory) shoull bo conzulied prior to meking a final deszision &z to the

velue of & geactic stady on survivors. If studled, ‘the memnals should be

bred 2s soon efter ex ostre 28 poczitle to determize the persentaze end

:l',y";es ef mutetlons, and then bred later o detornd e recovary, if oy with
subisecuent mzturction of gemm cells. |

Fposure of selecicd corn 3c2d shculd be underizken as a biologiczl test
gince this is 1dezl metsriel for Voﬂi uniler difficalt .coﬁditions. ﬁétails
in this metter should be worked out vith Doctors L. F. Rendolph {Cornell
Untversity), E. G. Anderson {California Institute of Technology), zné L. J.
Stedler (Cniversity of Misscuri). There is considsreble deta aveilable
frdm the corn expscures at Bikind. One of the jtens of interest ic & kigh
woscrticn of chlorstlic sscteved plonte grown.from Bikini ex.csed sezd.

. o om gideeest 2 condiiZen ennet be wiprodiced in the geme sTo-
o s eounot be raprodized ir me STO

ndedtis Eeurw s W (PR RO PR RS ;

. / .



w

porticas wiln X-TIys. Pre-tess dete €hculd be obalmed a3 o whelic
rct gueh cffects con be secured with neutrens zlmme or with mixel rediciions.

Titg dude could De o:tamed fro: cyelotion or shi ‘lded end wnshiciied pile

ex;erimerts,
@ Drozclile shorld be exposer. and zenetlc effazts studied. Thess studies

should be dene elmost immedictely tltsr exicsure. Sufficient dete agr;ssrs
to be kewvm to enczble the caleatetien of the flu.is of neutroas end gi‘:_*;s.
rays frox & study of the dominsnt lein-1s and the rscessive lathels infuced
in ex_ osed Drosophilz sperm. Beezuse of the diff:vences in raloiivs eo.il.&
of nouticas end germa raye for ihe ivciucticn of thase two effentis
for ic::i.:za.nt lethals and 1 ‘bo.a’vout C.7 Tor recez:ive lethals) 1% izoid be

paszinle to find the propcrilen of fust nautveas w0 gemme Top3 el iz paliu

ol x2oTUTsE. 2g dzte zlone weuld ba of value U ...be vhysicist vo 2 shelz
szeingd bic peasurensnts by instm:zents. Gerztic *udie., wir.: Diaso hilz
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: g‘::ould atert within a few hours af ter sx.ocure. .n thls case, t.e lols ....,.g
initvicusls showdd 'oé consulted to rep cut e detalled progrenm. 'I'h:s;} ere:
Lectors E. J. Muller (Indiens Uriversity), Curt Stern (Berkely), end W.F.
§encer (Woseter Ccllegs, Ohlo).

@ 'Ii‘e.descantia would zppeer tc offs> infommztion of considarzble inlerest
1 the plants cem te obtrined ir flower ot the tie of the tests, s ze it

hae been extensively studied with regmrd to effevus of X-rzye; BULIiE YEYO,

a—'-

and frst neutrons of 4iffsrent crergics by Doctors Karl Sex {Jeyverd), lorman

Cilos (Cal Ridge Neticnal Laber: tory), and D. G. Catcheside {Carbridge
University, Cngland) and his cc~vorkers. Scae of thase irdividurls shouid be
consulied regarding. feasibility. _

@ For the xibmeut, further tezis do not ag_;e:f sractiesl., It is vell to
ex hasize, howevei', thetthis pepexr. iévre’smts ,re..inin vy thinking o this

matier. Much slterztion and rc=rrtnécmenu of x)lam‘.ng rast tole 2z r‘or
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‘econcideration should be given to the ves of z:iactzd misro-orsonis

easily shizlleld i‘rom ‘nl..st. or raliation, teziling eoricia phriiciogierl,
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to tho testing. Meny persoms will prescat ctiz: flans o foogm
plans, some of which will have merit. For esumile, iv ucy be thet colcus

cause of the ezse with which statistlecslly sfz:ifizcnd dstz erz bo oniziugi,

L 2o . Bt o leqm .- ."‘.».'{ ns as

In view of the high resistarce o»f mogt i c:*r,—::;_u.-;s wn Po Lomizing roillrdd

campared to thet of higher forms, their vz:fuliicss wenld probzily Li linized

to areas clcse to the hypocenter, It would ep.orr that bloot and hest dimzss

od
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night meke this impractical. It is we
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plans will be vropo.:ed which mey well be of gre:tzr finsngilsld ond crotiel

" maznitude tl cn this, 'but these should b° exrmdned Ath exirels czutlice,
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objes gtotistically sigrif:.caut yeu o5 unm idally, will vo onozill
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rrznsment with more gratil

Testing wili: lerge animels which are net well Sorlibrztedh and ernnct Ls
‘1

p'sychalcg,dcal, or cytolo'rical :'espczzsef4 viiel zre unot yob guantlistiv. iy

me, :IIlT,

establi shed wi t.. exzctness, or other racclures ef grectsr magnituds t.3
vaged upgon less well understood reactisns #oull bz e twsiz of tin
effort, end space.

A consideration of the facilities envicicr:] = necesszzry for a

prograz such as ebove sroposed seams arzmopas ot tlulf ioint., As for es

’ -

the corn problem 1s concerned, this requirss gl Uit pyvooveerent of
sufficient corn seed prior to embcrkrtica.for the “ssting site, the pockeging
thereof, expésure,and collection for ratuim te zersiciszting ingtitutions,

As far as the Drosophila., Tradescantia, and r- '-_'"_::i_. ~ studies ave con *-**’z—r-

a little more ele.bomte orgenizetion and fbc.l_t*-;. mat be evulletlz, To

‘get well stabilized test enimals end flies, they shsulid b2 soclimniul ‘iu

the uest cli_.,te wvell in advence of the tz tz., £ the tzoi, they chould

1ei8ze. o G
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be retained and studied, a2t lerct initiclly, in the seme zrsc. Thic will

necessitote a combined laboretory building znd animel house 2t & shere buged
installetion in the test area. Such a facllity could be estoblizhed in cme

large Quonset hut or T-63 Building ard vould provide working s;zce for the

_ entire biological jroject described above, It might be necessary to eir

condition the btuilding for the test orzunisms. This should invelve 2 con-
‘sidarable amount of pre;‘and post-test -work in the ‘te'st erea by individunls
concerned with the viricus experiments. The number of memrcls contem;lzt

_-er test is around cne thousend e..ﬁd n-t over two thocussnd, Mice don't "taal-:e up

mch roon or reguire tremendous quantitiés of focd, so the hgistic rcblem

. does rot gpgerr grael.

In eny event, gre;m.r::.ticn for &m uroposed tests should begin with en
carly adssilon of & plan of experimerts to be done, with the {msdicte
inttiction of work to secure .recently ﬁnlmom deta, and to -rovide edegucts
fzi_cilities #nd- personusl to vig;orousl:-; exe‘cute. the adopted plen of :;ct—icm.'

rerscnnel delegeted to biologicel testing dutles rust be on a ful: time b2sla

‘end have no edditionzl functicns to _,,erfom; such as rcdiologiccl safely

nonitoring. It is estimnted th:t the com:lete _)rogrrm outiined in tris
pager could be executed by no more then twenty blologists, and probotly
less, in the test area.
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