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The centrel rediobiologicel ;rctlem &izwerchle cnly by actu:zl bonb
tests 1e whether or not the vericus kinds of biological effects cen be
eccounted for from e knowledge of the esmounts and kinds of rcdicticns and
their distribution in spece end time. This presup.cees rather complete
information ebout the fluxes of neutrons 2nd gawme rzys ot veriovs points
tnd the energy distribution of these radistions. [aar:rte Inlorirtion of

this nature does not now exist, heuce any progrrr of Liololezl inve

0

must ba in clese perellelisn with the necesser)y ingtziwral-4lon (rogram

¢

cotion

of the physleists to determine the ebeve fluxes at peiute vhers blologicel

exnosurs 1ls carried out.

Testo which have been tricd =znd found to be not emexnable to guantitetive

analyris or which ere difficult to carry out in a setisfzctory remner und

£i21ad conditlons wil: be omitted from this discuscica., Only tesis wrich

er

cennct be duplicated under laborstory conditionz aend which shov Jrocice of
noritive vseful resultis will be discussaed in thig popsr. fg to the detelle

of biological exposure, these shculd be cerried cvt with a F2r dl

gpecies of test orgauisms vhose rsectlions to the zorpoieat wolicidc .2 18 now

well understood. ‘These orgeniczre are few in nzn ev at {his time and will

be hereafter referred to as "celibrated® test species. Furihor, adenucte

Hy

ezilities end skilled personnei will be en ebsolutes nzcscsity in the inm

zdirte

vicinity of the test zrea. It geces without seying thet unlezs the lisison

betwean instrument test sections and bilologiste is nenrzly _erfect the tes
will heve little blological significence. As will be ointed out leler,
certzin of the blologicel work pro osed will jsrovide checl: points on the
physicel neasurements to be done by the physicists.

From data collected under such conditions, one might hope to determin

whather the ion saturction effects resultent from the heavy ionization at
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ctonrtlon produce dimnge unexyecisd frem leborcicry fnlomiifion. It cheuld
be here pointed cut ihzt many of the biclogical effects rescried o choerved
upon orgaerisms at Hiroshime, Nagesakl, end Bikini fer excceded thiose which
vould be expected on the basis of dete aveilshle from instrument=tion at
Trinity and Bikini, es extrapolated end intersreted to sress in the actuel

bombed ecities. Whetlzr this ze_rcsents e decrscsed instrmment sensitivity

or responze dve to icn saturciiorn scnditione, morkeliy incrorsed Liclogieal -

response tc the sere phencrmenon, other oprrztive Tz, o o eoubinrtlon

of any or &ll of the above res-ous=s 13 7t 1=
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Thare 1s conglderable reed for further leborri-ir- wirk on fe-t exposures.
Data from more closely coatrolied tlolozlenl end lycieel tests ap ear
imoeretive to answer this pro-lerx. Fro,er correletlcn end concrison of these
testing methods might give rmutiazlly suovorting dets,

Vell feelibrated® test orgonisns at yrecent ¢, err to te nlcez, rory,
Drossphile, and Tredegezuntic. If a second merralica g celes sp enoxd
rondetory considerzbie Mealibrotion® work vould heve to be fone rege™d
cf thy cholce of memrsel to be usged., Thz cholee weuld proncliy Do Lelrz=a
rats, herosters, or guinee piges. It is not believed th: t sufficlert dete
existe © son the response to radiction to consider other orgrniscs well
fealitrated." Acceptince of tihis view rules out dozs, cats, geats, sheop,
end gvine as test organisus. Due to the confusion concerning s ecific
tigcue or orgon system quantltotive resyonse in nomuls,; the best criteris
for observetion of these mermzls would ey ear to be ceute leth: lity, longevity
&8 reflected in the rean life spen of survivors of acute lethal eflfects, and
posaibly genetic studles of these survivors.

Mzmmzllen ex erirents visusli ized then consist of exposure of recsonably
large but not unwieldy gro:ps of mice (end perhaus one other memrel to be

sglected as ebove indiceted) in imiediste proximity to physic-l meacuve-
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" Donw2d K. Chirles (Tochester University) and V. Russell (Ock Ricdge !
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nt sites. Some of these animelg would be shisldad from verious com orent
redictions, sud ell would be affcordad blest protection. Immecdi=ziely s=fter
detonation, these enirels would be picked up and rzturned to ths trse enimel
laboratory for study. Study would merely conslst of frequent observ: tion
to determine the time of deeth in acute lethsl effzcts, with the :caisitle
praceiviticn of te cureasses for fubure histolegle study in the Unitsd
Stetes, Susviving enimels would be shipped to & laboratery in the Uniteld
Stetes et ¢ latsr dote for longevity study.

If it veve decided to study nermelien genetic effects, 1t might be
necessary to exsose & few more animele, females of the species, pre-
ngered ronilotory to breed exposed fermerless, This would he to
sting longevity stucdles on surviving femzles through the
gUlevileraritlen of cbsteiriesl and poci-pertum fatzlities on the daiz,
There spoerre, on the other hand, no good reason vhy the surviving reles

t for hreeding and longevity studiss. At eny rete;, Doctors
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Laborstory) should be consulted prior to meking & final decision s o the
velue of o genctic etuly on»surviVO?s. If studied, the memrals chould be
bred acs soon efter exsocure &8 possible to determiane the percenteze and
‘ty\cs of mutetiors ,Aand then bred leter to determiae recovery, if eny, with
sutzeruent ~zv.retivn of germ cells,

Expozvi ¢ of gelectcd corn sesd sheould be vndertelien as a blologicel test
since thie ig 1fz:l materizl for work under difficalt conditions. Detcils
in this matier should be worked out vith Poetors L. F. Rendolsh (Cornell
University), E. G. £nderson (Califomiu Institute of Technology), and L. J.
Stedler (University of Missouri). There is considzrecble dete aveilable
from the corm exposures et Bikini. One of the itens of interest is e high
rooortion of chlorotic sectored plents grovm from Bikini ex osed secd.
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Thieg lza of erlovertyl cendition eonmat be reprodicel in the geme .ro-
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rtions with X-rays. Pre~test data should be ottained as to whether cr

not such effecte cen be asecured wiil reuirons aline or with mixed rziictions.
This date could be o5teined fron cycloiron or shi:lded end unshleldel pils

experiments,

Drosophils should be expoged anc genetic effezts studield. These glulles
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shetld be dore slucst immediztely citer exiosure, Sufficient dete ¢y ears

to bs knevm to enstle the caleulaticn of the fluizs of reutrons en? giuine

reys froo & stady cf the dominart lethzls and the recescive lethels induced

in ex_osed Droscphlla sperm. Beceuse of the diff:rences in relsciive el "ielency
of neutrens end gemna rays for the sroduction of these two effects { 3 to 1 |
for dow'rant lethsls end 1 to about 0.7 for reces:ive lethols) i1 ehmuld be
poseibls Lo £l the proporition of fest neutrons wo gemme reys al theo j
of cxvozvrs. This date elone would be of valus ty the vhysiclst ey o Lok
arsinet rle ncacureraats by inslruucnts, Gernetic studies wiilih Droso hi

should stert within a few hours efter ex_.osure. 1In this easc, the folloving
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incdividuals shovld be consulted to mep out e detxlled progren. They oros
Doctors H. J. Muller (Indianc Uriversity), Curt Stern (Berkeiy), end V.D.

Spencer (Wooster College, Ohio).

Tredescantiz would appeer t¢ offec inforusztion of considersble interest

if the plants cen te obts ined ir flowsr ot the tie of the tests, since it

hag been extenicively studled with rojard to effeis of X-rezye, geme reys, “J
anl fost neutrons of different ¢nergies by Doctors Kerl Sex (Hriwveid), lormen ré
Giles (Oek Ridge Noticnel _abor tory), oné D. G. Cetcheside {Canbridge 1

University, Ingland) and his co-workers. Some of these individurls should be

consulted regarding feasibllity.

For the moment, further tesis do not zppecr ~racticel. It is well to

emphasize, however, thrtthig pejer represents :relindnsyy thinking on thie

matter. Much zlterction and rearrrnperent of plaiming mast trke place |
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0 the testing., Meny persons will oresent other plans or fragieats of
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plens, some of which will heve merit. lor example, it mey be thet goricue
conzideration should be given to the vse of sclected micro-orgonisiy, Lo-

cause of the ezse with which statistic:ily siegnificent data eon bo obiziaci.

In view of the high resistarnce of most micro-crgenisms to icnizing w~li~ticns es
comrered to thrd of higher forms, their vsofulness would srobebly te 1 itz
to erens closz to the bypocenter., It wouldd appery thet blrst end heel, dosg

rizhi meke this Imorectical. It 1s well to cesution, however, theti many

ropczed which mey well be of grecter finecnciel znd ¢

but these ghould be excemined with extrere cautizn,
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Logezll, coorlinetsd zeries of tests, run upvon a sufficient number of i1

chiesi nt yet not uniieldy, will be e ruch
LRCUT WL ztifying end justifying resulic.
Teotiaz il lorge arimals vhich are et well Merlibreted" ard cannct Uz
ez3ily ghicidzd fron Blest or reciotion, testing certein phrelelogicr
perehale jleni, or ¢ytolozieal responces which ere mot yeb quentitotivaly

estcblished with exectness, or other  rocedures of grecter mazritule Lut
heged vpon lezs well understood resctlons would be & weste of time, mondy,
effort, and space.

A consileynlion of the facilitiss eavicionad 25 necessery” for a
progrom el er ghove cmoroszed sesre arropos et this point. 4As fer es
the corn rrc-lon is emncerned, this requires only the procurement of
sufficient corn secd prior to embrrkoticn for the testing site, the pockeging
thereof, exrorure,and collection for zeturn to periicijsting igtitutions.
hs far ac ths Drosephile, Tradeccantle, end memmelien studies are eonceraed,
8 little more eleborzte orgenizeticn cnd faellities must be availahle; To
get well stebilized test anirels end fliies, they should be zcelimeted in

the fest elinrte vell in advence of the te te. /fisr the tect, they should
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‘pe reteined and gtudled, at lecst indticlly, in the seme erer. Thls wlll
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instellatlion 1n the test area., Such & faellity could be esteblished in one

)

large Quonset hut or T-62 Building erd would provide working sycce for toe
ertire blclogicel project deseribed sbove, It nisht bs recescary to 2ir
condition the building foxr the test crgzirnisms. This should invelve @ ciu-

o

sléerable ancunt of pre- and posi-tect work in the test erea Ly inlividucls

concarncd
~er test is around cne thousand end nt over two thousendé, Mice dorn’¥t Likse
mich rcom or require tremendous quentities of food, so the logistlie »ebiem

I oo, evenly mepereticn for any _rosozed tests should bzgln vith on

iz of ¢ oplen of ex.erimerts to be done, with the imrelicte

necassitiic a coabined lzsborstory bullding ¢nd animel hcuse gt & cheic bized

with the viricus experinesnis, The numbar of memicls corter Zr:ed
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infil Clin o oyl i ssoure re.ently unkrom detea, and to Crovide edenuats

foollliloe cnd prrscunsl to vijorously exscute the aiopted plrn of coilcn.
tosls

<erocaned Gllspoted to tiolopizel teosling duties rust be on 2 ful:l tire
and have o edciticonel functisns to erleom, such as rodiologiecl sufetly
nonitoring. It is estirzted ik % the com:lete Hro ren: outlired in tihis

pager could be euecuted by no nore then tuenty blelogists, and probably

lezg, in the test ares.




