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The centrel radiobiologicel rctlem &izwersble only by actuzl bonk
tests 1eg whether or not the varicns kinds of biological effects cen be

eccounted for from e knowledge of the amounts and kinds of redictions and

their distribution in spece end time. Thig presup.cges rather ccomplete
| informatlon ebout the fluxes of neutrons 2nd gawme reys at verious points
tnd the energy distribution of these radistions. [dern:rte inlarivtion of

this nature does not now exist, heace any nprogrrr of Lioloienl fnwvestigotion

muzt ba in cleose pervllelisn with the necessery Iagtriv-rni-*4lon [Togram

of the physleists to determine the gbeve fluxes st peiutes vhers biologicel
exnosurs 1s carried cut.

Tectc which have been tricd znd found to be not emenale to quantitetive

atnalyris or which ere difficult to carry out in a setisfzctory remner under

£i213 conditlions will be omitted from this discuscicn. OCnly te:is viieh
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cennct be duplicated under laboretory condition
2o8itive vseful results will be discuesad in thie popsr. fo to “ne daztells

of biological exposure, these shculd be cerried cvt with o For diflzrend

goecies of test orgeniesms vhoss rsections to the zonpoicat wolisiic .z 13 now
. well understood. ‘These orgenicre are few in nznue at {hie time ard will

be hereafter referred to as "celibrated® test species. Furilcr, adesuste
fezilities and skilled persomnel will be en absolutz nacszosity in the irmedirte
vicinity of the test srea. It gces without seying ithzt unleszs the lizison
betwean instrument test sections and blologiste is nen»ly _erfect the tests
will heve 1little blological significance. As will be ointed out leter,
certein of the blologicel work pro_osed will provide checi: points on the
pvhysicel neasurements to be done by the physicists.

From datae collected uader such conditions, one might hope to determine

whzther the ion saturction effects resultent from the heavy ionization at

SECRET




|
|
|
|
|
|
!
|
|
|
i
?
|
|
|
|
l
|
|
|
|

'

Ie

cton~tlon produce dimsge unexyecisd frem leborctory flzmi tiem. It cheuldd

§.

te here pcinted ocut ihzt many of “he biclogical effects re.crted o choerved
upon orgarlsms st Hiroshime, Nagesakl, end Bikini fer exceceded those which
would be expected on the bagis cf dete avzilsble from instrumentztion at

Trinity and Bikini, es extrerolated end interpreted tc arers in the astuel

bombed cities. Whetler this re risents e decrscsed instriwment sensitivity

e

or response due to icn saturctinr zonditione, morkeliy

s nororzed Licloglesl

response ic the sarme phencmenon, other oprintive

of any or &ll of the above res_ous2s i3 rt recert en wran
There 1s censlderatble reed for further lebort-io- wirk o fr-t exoosuves.
Pata from more closely coutrelied hlologlenl end ihyolesl tests ap eer
imscrctive to answer this provlez., Fro,er corveleticn end eom crizon of these
testing rethods might give mutizlly suvorting dats.

Vell Meelibrated" test orygenisns at recent ¢ err to te mlie:, corn,
Drugephile, and Tredeseontiz. If a second merrealica 8 celes 2o s-oad
roncatory considerabie Mealibrotion® woirk vould heve to be dome regerilace
cf thz cholce of memrel to bé used. Thz cholee weuld proncliy Do Lelb-z=a
rat3, hexslers, or guinee pige. It is not believed thi t sufficiert dete
eiists uson the response to rediction to consider other orgsniscs well
"ealitrated." Aeceptince of this view rules out dozs, cats, geats, sheop,
end gvine as test organisus. Due to the confusion concerning s ecific
tigsue or orgon system quantitotive res.onse in o 1s, the best criteria
for observetion of these mermels would ey ear to be ceute letl: lity, longevity
e reflected in the rezn 1life spen of survivors of acute lethel effcets, and
possibly genetic studies of these survivors.

Mezmmzllen exerirents visuslized then conglist of exposure of recsonsbly

large but not unwieldy groups of mice (end perhaus one other memrel to be

selected as ebove indlceted) in im.ediste proximity to physic-l meacuve-
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nt sites. Some of these animels would be shizldzxd 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

i

to determine the time of deeth in acute lethsl effzscts, with the :cacitle
praceiviticn of te cureasses for fubure histolegle study in the Unitsd
Stetes. Surviving snimels would be shipped to & laberatery in the United

Stetes e+ ¢ latsr do

ct

e for longevity study.

(e )}

If it veve decided to study nermelien genetic effects, 1t might be

necessary to exsose & few more animele, females of the species, pre-

neared rotiztory to breed exposed femelss. This would be to
longevity stucdies on surviving femzles through the
goievanoaintlon of cbsteiriesl and poct-pertum fatzlities on the daic,

-

here spmerre, on the other hand, no good reason vhy the surviving relcs

velue of o genctic etudy on survivors. If studied, the memrals should be

L T P I STV ey & B TSI SR SN NN SN I, R SN |
Q 85 SOV i by CX OEWIE &8 PUsS1ILLIEe L0 UeLLlTille e er'Ceilv e &iid
R, o JRNUR T o P = e . I 3K

admn Blla Te $2--7 wpteamdoT Lomm o rrmel iAo 3TE0T a4 T A A AL oo Nedtrdla
BLICE TAS 10 4103i i DETEYLEL 10Y WOrK UNGETYT GLiliCiaat CONQitTtilingsSe. MJETILLS
21 thila medlon clailld ke trevked oud i h Danteawas I, T erndnlah {(Covmall
dndd VLW e [V 8 walUliLl LT RLATU VML AV AVWVULS dee Je SwclllUbiA il \WULLICTRS
nivaveaita) ® M nldovaan {0alfamis Inetitnta AP Teshnalacv) and T T
LA L Y W b ke &) 7 , .l & AN ) deddieuivrde WL A ‘V“—*vv‘ly"u -—ih e Wy VWA WA L -vvluuﬁvw /’ AdLvt SJ @ v e
Qtzdler [(Mhiversity of Miceanri). Thoere 1ig oconaldsrchle date zvzilahla
PUTLTLE W VLY ELI DA vy Vi MLl oolld g e ®@ailZd T Al WULDIWIAT AT WM ute QYT Laienras
from tre coim exnogures ot Bikini., Orne of the iteng of interest i3 z hid
L@ CoYn exXpogures &1 DLXKINi, Une oI The itemg ol Interest 13 & ign

———— S . e NN T



PECRE
o -4~ 4

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

- i

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 |




A

¢ FEERET

0 the testing. Meny persons will »resent other plans or fregueats of
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plens, some of which will heve merit. lor example, it mey be thet gericus
conziderstion should be given to the vse of sclecled micro-orgonisiy, Li-
cause of thc ezse with which statistic:ily significent data ccn Lo obizincd,
In vier of the high resistarce of most micro-crganisns to ilcnizing wodi~ticne es
comrered t6 thrt of higher forms, their ussfulness would probebly le 1iv lice
to erens clcs2 to the bypocenter. It would eppery thet blrst end heet domcg

<

rizht reke this imorectical. It is well to caution, however, thel many

plens will be rropozed which may well be of gre:ter finecnciel znd spaticl
reonitode thorn this, but these should be exsmined with estrere cautiz

L osxzll, coordinetsd zeries of tests, yun upon a sufficient nutber of Lil%

nt yet not undeldy, will be e much

1vetifying end justifying reszaltc.
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et well Teslibreted® ard cznnct Lz

esicolished vwiih exectness, or other rocedures of grecter mugnitule Luv
heged vpon lezs well understood resctions would be & weste of time, mouly,
effort, and space.

A consifernilon of the facilities eavicionad 23 necessery for a
srogran euch e ghove smmroesed seers &oropos &t this voint. 4As fer as
the corn rrec-lia is concerned, this requires only the procurement of
sufficient corn gecd prior to erbrrketlicn for the testing site, the paekaging
thereof, expocure,and collection for zeturn to periticijeting igtitutions.
ks far ac ths Drosophile, Trodeccunile, end memmellien studies are conceraed,
a8 little more elsborzie orgenizoticn rtnd faellities must be availahle; To
get well stebilized test enirels end fiies, they should be zcclimeted in

the test elirvte vell in advence of the te te. /ftsr the tect, they should
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‘pe reteined and gtudled, at lecst indticlly, in the seme erer. Thls wlll

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

-

instellatlion 1o the test area, Such & faellity could be esteblizhed 1n one
large Quonset hut or T-63 Building zrd 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-
sléerable ancunt of pre- and posi-tect work in the test erea Ly inlividucls
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conceyned with the viricus experinmanis., The numbzsr of memcls co

~er test is around cne thousand end n-t over two thousenc, Mice dornft wke up
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