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The central radiovbiological problem answersble only by actuzl bomb

tezts is whether or not the vwariocus kinds of biological effects can be
sccounted for from a knowvledge of the amounts and kinds of redictions and_
their distribution in space and time. Thig presupposes rather completel;ﬁ
information about the fluxes of neutrons and gamma rays at veriocus points :
snd the energy distribution of these radiations. Mequate informsztion of
this nsture does not now exist, hence any program of biologiczl investigation

must be in close parallelism with the necessary instrumenteiion program

of the physicists to determine the gbove {luxes at peints wheres blological
exposure is carried out. ?%
. Tests which have besn tried and fcuné to be not amenable to quentitative
analysis or which are difficult to carry out in a satisfaclory manner under

fi=ld conditions will be omitted from this discussion. Only tests which

cennot be duplicated under laboratory conditions and which show promise of

3

oositive ugeful resulits will be discussed in this paper. As to the details

[y

of blological exposure, these shculd be carried ocut with a few diffeorent
soecies of test organisms vhoss reactions to the compenent rodiztionsg is now
well understood. Thege orgenisms ere few in number at this time and will

be nsreafter referred to as Yecelibrated® test species. TFurther, adeguete
fzzilities and skilled personnel will bs an ebsolute nzscessity in the irmedizte
vicinity of the test zrea. It goes without saying thet unless the liaison
betwesn instrument test sections and biologisis is nearly serfect the tests
will heve little biologicel significance., &£&s will be ;ointed out leter,
certain of the blological work pro osed will provide checlk points on the
physical nmeasurements to be done by the physicigts.

Trom data collected under such conditions, one might hops to determine

vhsther the ion saturction effects resultent from the heavy ionization at
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dotonstlon produce demsge unexpectsd from laborctery informetion. It should

be here peinted ocut thzt meny of the blological effects roported or observed
upon organisms at Hiroghima, Nagasaﬁi, end Bikini far exceceded those which
would be expected on the basis of date available from instrumentation at
Trinity and Bikini, as extrapolated and interpreted to arezs in the actuel
bombed cities. Whether this répresents e decreased instrument sensitivity -
or response due t; icn saturation conditlons, merkedly increecsed biclogical
response to the same ;henomenocn, other operative mechenlsms; or a combinctlon

of any or 211 of the above resjonses is =t sresent on wnensversd questlon.

2 walactiiles

L)

There is considerable need for further lsborctory work on fast exposures.
Data from more closely controlled tiologleal and physlccl tesis appear
imperative to answer this problem. Froper correletlon and comperison of these
tesiing methods might give mmtuslly supporting dste.

1'ell "celibrated® test orgonisms at present z - err to be mice, cern,
Dresophile, and Tredescantia. If a gscond memmalion s.ecies ap esved
mendatory considerzble Pealibrotion" work vould heve to be dene regerdless
of ths choice of memrel to be used., The cholce would provebly be betreen
rat3, hemgters, or gurinea plgs. It is not believed thrt mufficlent det
exigts upon the response to radinticn to consider other orgenisms well
Nealibrated.” Acceptince of tris view rules out dogs, cats, goats, sheep,
end gvine as test orgarisms. Due to the confusion concerning speciflic
tlssue or orgmn system quantiictive response in mowmels, the best criteria
for observetion of these memmals would azoear to be zcute lethelilly, longevity
28 reflected in the mean life span of survivors of acute letnel effects, and
posslibly genetic studies of these survivors.

Memmzlizn experinents visuclized then consist of exposure of rersonably
lnrge but not unvieldy groups of mice {and perhaps one other mermal to be

selscted as sbove indicated) in Imsedieste proximity to physie~l measure-
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ment sites. Some of these animals would be shielded fronm verious comporent
radiations, and all would be efforded blast protection. Immedistely efter
detonation, these enimels would be picked up and raturned to the bose erimal
laboratory for study. Study would merely consist of frequent observation
to determine the time of death in acute lethal effects, with the possible
presexvation of the carcasses for future histologic study in the United
States. Surviving gnimels would be shipped to a laboratory in the United
States ot a later date for longevity study.

If it were decided to study memmslian genetic effects, it night be
necessary to expose a few rore animals, females of the species, pro-
vided it appeared mendatory to breed exposed females, This would be to
aveid cempliceting longevity studies on gurviving females through the
sunerimposition of obsteitriczl and post-psrtum fatalities on the data.

Theve gppezrs; on the other hand, no good reason vwhy the surviving nzles
gould not be used for breeding and longevity studiss. At zny raie, Doctors
Donzld R. Cherles (Rochester University) and V. Bussell (Ock Ridge Netional
Laboratory) should be consulted prior to meking a finel decision es to the
vaelue of & genetic study on survivors. If studied, the memrals should be
bred &s soon after exposure &8 possible to determine the percentege and
typres of mutaticns, snd then bred later to determine recovery, if eny, with
subzecuent matoratlon of germ cells.

Expogure of gelecied corn secd should be underteken as a bilological test
since this is 1desl material for work under difficult conditions. Deteils
in this matter should be vorked out with Doctors L. F. Rendolph (Cornell
University), E. G. Anderson (California Institute of Technology), and L. J.
Stedler (University of Missouri). There is considersble date aveilable
from the corn exposures &t Bikini. One of the items of interest is a Ligh
oroportion of chlorotic sectored plents grown from Bikini exposed seed.

Thi

Inel of ehlerophyl condition cannot be reproduced in the gomr J1o-
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portions with X-rays. Pre-test dets should bs cbtained as to whether or

not such effects can be secured vith neutrons alone or with mized raldictions.
This data could be oblzined from cyclotro? or shielded and unshielded pils
exgériments.

Drosoohila should be, exposed and genetic effects studied. These ztudies
should be done almost immediztely siter expesure, Sufficient data sppears
to be knowm to enafle the calculaticn of the fluxes of neutrons and goxma
rays from a study of the dominart lethels and the recessive lethels induced
in ex osed Droscphila sperm. Beceause of the diffevences in relative sfliciency
of neutrcns and gemma rays for the productlon of these two effects { 3 to 1
for domirant lethals end 1 to about 0.7 for recessive lethals) it should be
pogsible to find the proportion of fast neutrons to gemma rays at the peint
of exposure. This data z2lone weuld be of velue to the physiclst =5 é clheck

ageinst his meazsuvements by instruments. Genetic studies with Drososhila
should stert within 2 few hours zftier ex osure. In this case, tlie folloving
individuals should be consulted to map out a detalled program. Thzy cxes
Doctors H, J. Muller (Indiane University), Curt Siern (Berkely), cnd U.P.
Spencer (Wooster Coliege, Ohio).

Tredeccantia would appesr te offer infometion of considerebles interest
if the plauts cen te obtainsd in vlomor ct the tire of the tests, since it
hag been extensively studied with regard to effents of X-reys, gemie reys,
and fzst neutvons of different energies by Doctors Karl Sex (Horverd), Normen
Giles (Oak Ridge Nrtioual _abor: tory), and D. G. Catcheside (Canbridge
University, Lngland) and his co-workers. Some of these irdividurls should be
consulted regarding feasibility.

For the moment, further tests do not apoecr sracticel. It is well to
emphésize, however, thotthie paper represents srelimincryy thinking on this

metier. Much 2lterztion and reavrengement of vlarming must tcke plece .rior
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to the testing. Mesny persons will present other plans or fregments of
plans, some of which will héve merit., Yor example, it may be thet sericus
consideration should be given to the vese of selected micro-organisms, be-
cause of the ease with which statisticelly significant date cen be obtained.
In view of the high resistance of most nicro-organisms to ionizing radi-tions as
compared to thot of higher forms, their usefulness would probably be limited
to zwreas closs to the hypccenter. It would appecr thet blest end heat demzge
night make this imprectical. It 1s well to caution, however, thet meny

plans will be proposed which may well be of grecter finencial end spatiel

nagnitude than this; but these should be exemined with extreme caution.

A smell, coordinated geries of teste, run upon a sufficient nmumber of test
chjects Lo be stetistically significent yet not umvieldy, will be a much

rore vorkehle arrangement with more gratifying end justifying resultes.
th lerge animals vwhich are not well "czlibrated" and cannot be
easily shielded from bluest or radiation, testing certcin physilologlceel,
peychological, or cytological responses which ere not yet quantitetively
established with exsctness, or other :rosedures of grecter magnitude but
hesed upon less well understood reactions would be & waste of time, money,
effort, ard space.

A congide“ation of the facilities envisioned as necessary for a
progrem such ag above troposed seoms adropos ot this point. As fer as
the corn problem is cencerned, this requires only the procurement of
gufficient corn ssed prior to enL~"aLtlon for the tegtlng site, the packaging
therecf, exposure,and collection for return to perticipsting i-stitutions.
As far as the Drosophila, Tredeccantia, end mcmmslion studies are concerned,
a little more elaborate orgenizetion end feeilities must be available. To
get well stabilized test znimals end flies, they should be zcclimeted in

the test elincte well in advence of the te ts. /fier the tect, they should
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Ve retained and studied, 2t lerst initlally, in the seme eres. This will
necessitute a combined laboratory bullding end animal house at ¢ sghore based
instellation in the test area. Such a facllily could be established in one
large Quonset hut or T-63 Building erd would provide working spece for the
entire biclogical project describad above. It might be necessary to air
condition the bullding for the test crgunisms. This shouid invelve a cone
siderable amount of. pre- and post-tecst work in the test erea by individuals
-eoncerned with the virious experiments. The number of memicls contemplated
er test is around cne thousend end r-t over two thoussnd. Mice don?t toke up
much room or require tremendous quantities of food, so the logistic _rcblem
doss not epoery grect. |

< In eny event, oyeporation for anmy .roposed tests should begin xi th zn
curly adootion of & plan of ex:eriments to be done, with the imuedicte
Anitistlor of vork ic secure  recently unkuovm dete, and to wovide sdeguete
faeiliilee and pevsonnel to vigovougly exescute the adopted plen of sctloa.
rersommel delegoted to biologicel tesgiing duties rust be on a full time besis
end have no sdditionsl functions to erfoir; such as rodiologiccl sufety
nonitoring. It is estineted il 1 the com:lete odroprem ocutlined in this

paper could e executed by no nore then twenty blologiste, and »robobl,
e, N Vi 3

less, in the test area.
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