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Dr, Shields •iarren, Director, 
Division of Biology and I.fodicine 
u. S, Atomic Energy Commission 
'.Yashington 25, D, C, 

Dear Doctor Y!arrent 

Ill • 

Washington, D.C. 
June 10, 1949 

1, In vour letter of May 10, 1949 you appointed an Ad hoc 
Cammi ttee "for pl';mning biologic aspects of future atomic bomb tests, 

11 

This Committee was charged with "the important responsibility of setting 
un the nrotocol for observations in the field of Biology and Medicine 
which it is desirable to make in future tests," 

LJ.0"1·07'.'.'S 

2
0 

The Cammi ttee met in Wash.:_ :;t.on on June 7 1 8 and 9 to evaluate 
proposals for tests submitted by the National Military Establishment and 
certain facilities of the Atomic Energy Commission. We now submit to you 
our selection from these proposals, arranged into a series ~f eleven projects 
which, in our opinion merit investigation, To complete the protocol 
requested we are also submitting a tentative recommendation for the labora­
tory facilities that this nrogram will requir\:l, as well as a statement of 
the estimated logistic effort as regards personnel, 

3, Our findings and our plans arc contained in the attachments 
to this letter, as follows: 

A, Agenda: A short description of each of tho snvoral 
proposals, with an excerpt of its ralovant features, 

B, The complete minutes of tho throe day session, 
C, The progra~ of test~ aprroved by the Committee after 

consideration of tho proposals, 
D, A tabulation of the minimum physical facilities required 

to provide adequate conditions for the conduct of the 
!?ror;rnm. 

E, A ta.buldion of tho personnel who Vlill be available for 
the conduct of tha tests, 

F, A surrnnnry of the estimated logistic effort as regards 
p·or sonnel. 

4, Wo would like to mll your attantion to thrae resolutions 
thcit were passed U.'1animously by your Committoe1 

A. Rasolvad: That it is d~sirablc to conduct atom bomb 
tests on animals whose rvsponso to ionizing rad!ction 
is well known from lnboratory studies, 

B, Rosolved: That an animal breading c6lony should be 
established on Eniwatok Atoll to provide nn adequate 
supply of acclimatized, calibrated animals. 

C. Resolved: Thn_t the biolocical and mvdic::il research labora­
tory should be on tho same isl'.Uld as the unimal colony. 

5, Tho Committao is plonsed to acknowledge tho many kindnessas of 
your associatas in the Division of Biology and lliedicine, 

Attachments1 
A. Agenda B. Minutes 
C. Approved Tests 
D. Facilities Required 
E. Personnel Roquirod 
F~ Logistic Estimuto 

Respectfully submitted, 

\'!, D.Armstroni, 
s. L. Clnrk, 
D. B, Dill, 
R. H, Drnogor, 
Jncob Furth, 
L. O. Jc.cobson, 
W, J. Langham, 
F. K, Sciarrow, 
R, E, Zirkle, 
G, V. LeRoy, 

Chairman 

•' 

University of Minnesota 
V::indarbilt University 
Ede;ewood Arsenal 
Naval Medical Research Institute 
Oe.k Ridge l>atic:nnl Laboratory 
University of l;hica.go 
Los Alamos Scientific Lo.bon.tory 
Brookhaven National L::ib oro.tory 
Argonne National Laboratory 
N0 rthwesterb University 
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Att. C: 

PropOSlcl* 
Number 

3.1 

3,2,l,l 

3,2,l,4 

3, 2.4.1 

3.2.4,2 

3.2.4.4 

•Refers to 
lqjcndn 

Tl1E PROGHAM OF TESTS APPRO': '"l RY THE AD HOC COMMITTEE 

Project 1: Anirno.l Colony 

Ro sponsi blo Agency: National Military Establi shmont ( NMRI) 
Objective: To provide an adequate number of mice, dogs and 
pigs. Those animals would bo acclimatized to tho total 
environment. Their LD50 for 250 KV x-ray would be determined 
after acclimo.tization, It is pla!U1ed to provide 5,000 - 10,000 
mice of tho CF-1 strain; 500 dogs, preferably tho Rochester 
beagle strain; and 500 pigs of tho u. s. Department of Agricul­
ture "hairless" strnin, 
Procedure: If approved, a Naval party will csto.blish tho colony 
at once to pormi t approximately 18 months of breeding. A 
veterinarian, indoctrinated in genetics, will accompo.ny tho 
party, Now animals will not be introduced into tho colony 
lo.tor than one year before tho expected ck.to of the tests .. 
Sufficient anim'.1ls will be bred to provide adequate controls, 
A rosorvo colony of equo.l size will bo developed o.t tho NMRI, 
in case of accidents, After thG tests, roprcsontr,tives of the 
species, and survivors of tho tests will bo rGturnod to NMRI 
for further study. 

Project 2: Study of Acute Radic,tion Inju_!l 

Responsible Agency: National Military Establishment 
Objective: To expose enough animals in enough positions to 
obtain valid statistical dntll for a study of acute lethality, 
vs distrmce ··.nd dose; LD50 \'G distance and dose; and survival 
vs dist:111ce rmd dose, 
Procedure: Mice, dr)gs and pigs will be placed in containers 
suitably shiuldod from heat and blast, Those vrill be placed 
in tho water und on 12nd at predetermined distnncos from zero 
point; and uro to be located so that th•JY m[ly bo rotriovod 
promptly, Animllls will then bo observed, sacrificed sorir1lly,otc, 

Responsible ;,r:ency: l.rgonno Nr,tional Laboratory 
Objective: To n.tt<Jmpt to soparc.te tho effects of prompt nuclear 
gc.l11!'la radiri.tion, neutron radic.tion, n.nd gannna rn.din.tion from tho 
firobQll, 
Procedure: Mice will bo placed in herwily shielded containers 
with collimc.ting slits directed toward tho detonation point, 
and toward the cstimn.ted location of tho fircba.ll, Acute leth­
ality• LD50 o.nd survival will bo s tudiod, 

Rosnonsiblc Ar;oncy: National l.!ilitary Establishment 
Objective: To obtain animGl tissues at tho earliest possible 
time aft or expo sure, anc, serially thoroaftor ,for detailed 
histologic and hom[ltologic study. Thero is a lack of infor­
mation from Japan and Bikini on this early period, 
Procedure: Animrils exposed as in 3, 2,1,1 will be retrieved l',t 
once, Some will be sacrificed at once, others sorir..lly ut 
apnropriClto intcrvClls thereafter, The tissues would bo fixed 
n.nd preserved fer study in tho lbval Medical Research Institute. 
the Army l1udicrcl Center, and tho Army Institute of Prithology, 
Blood studios would bo made in tho Island Laboratory. 

Responsible ii.g.mcy: Natioilc-:_ :~ilitary Estn.blishment 
Objective: To obtain animal tissues at the curliest possible 
time after irradiation, and serially thereafter for histo­
chemical studios, Such studios arc being performed on tissues 
irradiated by conventional moans, but none have been done on 
tissues exposed to atom bomb radiation. 
Procedure: Tissues rts obtained in 3.2.1.1 ~nd 3,2.4.1 ~·rill be 
quick frozen at -55°F, and stored and transported in this 
condition to the ••rmy Hcdical Center for histochemical study, 

Responsible .:gcmcy: National Mili tury Establi shmont 
Objective: To obtain animal tissues at tho earliest possible 
time. after irJf lltf01[gpd serially. thereaft2r for studios 
of tissue onz' 1 Such studies have boon performed 
wi.th x-radbt ion; none with tho intense atom bomb radiation. 



. $' .?. 
3.2.4.4 
cont'd 

NCI** 

3.2.3.l 

/ 

Knowlodgo of po.ttorn of cho.ngo of tissue enzyme systems is 

sought. 
Procoduro: Tissues obtained as in 3.2.4.2 will bo quick 
frozen at -55°C 11nd t r11nsportod in this state to tho Army 
lfiedical Cantor for onzymo system studios. 

Responsible Agency: National Ca.near Instituto . . 
Objective: To study tho effects of tho ntom bomb ro.diatiJn 
on tho hom11topoiotic system, on longevity, 11s a source of 
g·Jnotic effect, o.nd ns a carcinogenic 11gont for mice, 
Procedure: Animn.ls would be exposed ns in 3,2.1.1 '.lt distances 
where sublothal doses could be expected. Long term follow-up, 
and breeding studies would then be conducted after returning 
the animo.ls to tho National C~mcer Institute. 

Project 3: Study of Thermal Injury 

Responsible Agency: lfational Military Establishment 
Objective: To study th•J relation of the mortality to surface 
area burned and to the degree of tho burn. 
Procedurc1 An attempt will bo made by suitably timed shields 
to soparnto tho majority of the thermal oxposure from tho 
ionizing ro.diation exposure. Suitably shielded pigs will be 
placed where burns of varying severity can be anticipated. 
The influence of the burn on mortality, and as a complication 
of r·~dLltion injury will b0 s'cudied. 

Responsible .i..i'on.cy: University of Rochester 
Objective: To cemp'.l.ro atom bomb flash burn with material from 
Bikini, cl!1d with flflsh burns produced in tho lo.boro.tory' 
Procedure: Suito.bly shielded pii;s will be placod whore burns 
of varying sovority c:m be anticipated• Tho histologic::il 
clmr'.l.ctor of tho burns, c.nd relntod phonomonn 1·1ill be studied 
in an attempt to evc·.lu'ltc other atom bomb flash burns• and 
lc.borntory flash burns. 

Ro::;ponsible fll",ency! Argonne National Laboratory 
Objectivet To rmnlyzc histologic chrcnr;es in tho skin of pigs 
oxpesod to thermal rndilltion1 for compo.rison with the findings 
in tho skin of tho victims of tho Los Al '.mos accident. 
Procedure~ Young pii;s would be exposed, suitably shielded 
from blast; nnd by timing devices from some of tho ionizing 
rnJintion\ Specimens of skin would be romoved,fixod nnd 
returned to the u, s. for study. 

Project 4: Study of Blast Injury 

Ro sponsible iLr,ency: lJntiono.l Uili to.ry Est'.l.blishment 
Objective: To study blast injury using improved containers 
b::ised on experience o.t Inyokern a;1d Bikini/ There wore serious 
discrcpo.ncies o.t Bikini between the degree of injury nnd tho 
estimated overpressure, with lethal effects from peak pressures 
thnt are not leth'll with H.E. Further study of this is dosired 0 

Procedure: Smnll animals, shielded from thermal r::idiation 
would be exposed in various ~ citions related to bl::ist measur­
ini; devices. They would be sacrificed as soon as recovered 
..,._ ... --'--- -'·- .... .. ... • -.c>Co...,-~ Cl 
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:3. 2. 2 

3,2,2,5 

UC al* 

Project ... Studt of Homa.tology of Radiln,_ JD Injury 

Responsible Ag;ency: Nationul Milit~ry Estnbli~tu:1ont . . 
Objective: To perform certain r~utino hc~~oligic ~xo.nunrrtions 
for comparison vdth results obt,nncd nt Bikini l'.nd in tho m.ffiI• 
To study the nature o.nd the course of the hemorrhagic tendency 
in irradiated a.nimals, 
Procedure I Routine~ complete studies oft he hemogrrun will bo 
nmao in tho survivir:g l::o.rgo '.lnimals. Tho studios nf tho homor­
rho.gic stette will be confined to histologic ex=inrition of 
appropriate tissues, and to biochomicnl studios of plasma, 
quick frozen a.t -55°F 1 Md returned to Nlffil for fractionation• 
etc. 

ProJict 7: Study of Particulate Fission Products 

Responsible J,r,cncy: University of Rochester 
Objective: To study the distribution in lungs nnd ether 
tissues of radior;ctive fission products, of dust contrdning 
induced radioactivity; using animals cA-posod o.t various sites. 
Procedure: As amended, selected tissues from anir.mls exposed 
in 3.2.1.1 would be available for pre"'S"orvntion for radio­
o.utogrll.phy 1 microL1cincrntion, ond other suitable studios. 
(See original proposals 3,2,2,2; 3,2.2.3; 3,2.2.4; and 3.2,2.4.1) 

Responsible Agency: National l1lilitary Establishment 
Objective: To study tho distribution in tmimals of fission 
products inhetled and ingested in aro'.l.s of f Qll-out0 

Procedure: Whore fall-out is expected shielded laboratory 
animn.ls woulrl be cxpcs·;d for varying intervals of time; and 
in kn'.lwn o.roQS of fr>.11-out lrtboro.tory Qnimals nnd indigenous 
forms would be collected rtftor oxposurc o.nd studied for the 
distribution mid variety of fission products in the lunr;s 
nnd body. 

Responsible ,·cgoncy: Crocker Lnborntory, University of Cril ifornia 
Objective: To invostil_';o.te tho bohQvior of rn.diccctivo aerosols 
produced by nucloflr detonation, using oxperimontol nnimnls 
(rats);. to 07:1.ludo nnd estimate the possible hazards to humans 
inhaling ro.0.iorcctivc dusts Cllld mists, 
Procedure: Animals vrould be placed down-wind, suitably shielded 
from bomb rrccli'"ltioRs, If possible others would be placed in 
drone aircraft. Sturlios of r·, m1ical species of r o.dioactivo 
aerosols, their distribution, etc., would be performed using 
alpha, beta Md gnmmn counters,· electroscopes, etc. 

Project 8: Biological Dosimetry 

Objectives: This series of proposals involves tho use of certain 
biological agcmts o.s dosimeters, on tho basis of extensive 
laboratory sturlios. 

Procedure: The dosimeter mnterirtl would be placed in suitable 
contaiErirs, and in all the animal exposure containers. It would 
also bo pletcocl behind experimental shields, and in the high 
dose rnnge, It is planned thrtt the close range: 20-600r would 
be monitored by Tr'.l.doscantia; 50-600r by the CF-1 mice; 
500-5000r by lfourospora; 5000-20,000r by Aspergillus; and 
5000-50,000r by Zea. 

Responsible Agencies: 

Tradescantia Onk Ridge No.tiona.l Laboratory, and N1AE 
Zea U,S,Dcpartmcnt of Agriculture, and N1'1E 
Aspergillus Oak Ridge lfotional Lnborat ory, and Jl!IB 

3,3.9 Responsible i°lgenoy: Los l~lo.mos Scientific Laboratory 
Objective: To use alterations of the sizo of spleen, thymus, 
and chrlnges in the ratio: white pulp/rod pulp after 250 KV 
x-ray as an indicator of equivalent r[ldiettion. It is nronosed 
to attempt biological monitoring of atom bomb rrldia.tio~ i~ 
certain localities by taking advantage of this oI'fect. 
Proceduret Mice whoso response to 250 KV x-ray is well known 
would ~e exposed in the approxi~ately 50-600r range in locations 
where integrated dose measurements are desired, as behind filields, 
in drones, etc. AporoXJLmQtely 5 days after exposure the animo.ls 

:,~"~~~.;'~~r'Clll bo •oorifiood ;r:.th·[~~:::;:::t' mndo, 

action by Committee c _ 3 



Proj oct 9: Genetic::'.l Effects '.Jf :ttom Bonb Ro.dio.tion 

Objectivesi This series of proposo.ls involves thu oxposuro of 
biologico.l rno.terio.l whose genetic response to conventiono.l 
forms of ionizir.g ro.dio.tion o.nd to a.tom bomb ro.di::'.tion is 
known. It is hoped to extend o.nd complement eo.rlier studios 
of muto. tions, MUto.tions ro.tos; etc. In the co.sc of Neurosporo., 
reverso.l of mutations obto.ined o.t Bikini will be sought; rmd 
o.dditiono.l cheCTicill nutants will be looked for; The problem of 
the hic;h incidence of chlorotic kornols in corn exposed o.t 
Bikini will be studied furthoro 
Procedure: M'..lst of these mo.terio.ls will be exposed o.lso as 
bioloe;icCtl dosimeters; but D.lso samples will be pla.cod in the 
very high closo.ge ranr;e. Most of the materials will be returned 
to the U, s. for further study. ;,spergillus und Neurospcra. 
nill be cultured in tho IslCtnd laboratory before.: tho tests. 
Responsible Ar;onciosi 

Zna Qnd others u. s. Department of Agriculture, md NME 
cereo.l s 

Aspergillus tcrreusl 
Nourosporo. cresso.: 

Oo.k Ridge No.tiono.l Laboratory, o.nd NME 
Oo.k Ridge No.tiono.l Lo.bora.tory, o.nd NME 

Proj act 101 Effect of Atom Bomb or. Loeal Faun!J an•1 "l.ora 

Re sponsiblo ;,f':oncys U. s. Dopo.rtrncmt of Ai;ricul ture, and NJIJE 
Objectivos: Tei study the therrnc.l Qnc\ blQst effects of atom 
bomb blr~st on loc-i.l f:mnQ ' flora., to extend obsorvo.tions Qt 
Bikini o.nd E:1iwetok. No.turnlists, quo.lifiod in o. number of 
fiolcls: lJirds, insects, plnnts, etc. mo.y be o.vailn.blo. 

Project 11: Dosimetry with l:linoro.l Subst:mcos 

Responsible ,\.r:,mcy: Nntional l.filitnry Esto.blishrncnt 
Objoctivosi T,; conduct further studies on cortnin minnr:als: 
Vikor gl[\LlS 1 nctiv[ltocl h[\lidos, etc. which a.re r,ffectod by 
ionizir;g ro.diC\tion. Prelimino.ry studios at the NllRI o.nd o.t 
Bikini suggest tho.t those o.gents mo.y be useful, rugged, 
intogro.ting dosimeters for personnel, o.nd other purposes. 
Procedure: So.rnplos of these calibro.ted ro.dio.tion-sonsitive 
1r.o.teriflls will be plo.cod in ull nnimo.l containers; o.ncl o.t ::t 

number of other sto.tions whoro very precise physico.l moaru ro­
ment by ')thor Meo.ns ri.rCJ being rnQ<le; 11nd o.t stutfons where 
high intensity is oxpectod. 

c - 4 
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Att. D. PrrISICAL FACILITI:::s n:~UD.ED FOlt TIIC BIOLOGICAL Mm 
----------~ ··--

i:.::DIChL IJ.l30I:ATC';1Y TO ASSUltZ SATISFACTORY 

·;cm~n:G COI'JJITIO!S FOR Tm:; nOG:th.M 

a. Laboraton: Trio (2) units, 24' x C0 1 pl<".ced s:'.de b:r side. 
I>ch of' tl-:ese units should hove a corridor 4 1 v1ide on one sic:e of the 
1m::.ld::.n;;;; and each sho'.J.ld then 'Je dlvided into 5 basic laboratory \JJ1its, 
2J' :: 16 1 Gach. The purposes for nrich the small roor:is •wuld be use1 are 
:!s follows: large animal patholo17y, small animal patholof'Y, blood 
collection and sample preparation, hem~. ,_.::.ogy, biochemistry, x-ray therapy 
unit, counter and calibration of instruments, office and storage. 

b. Mouse Colonr: One unit 24 1 x ~0 1 , without su':Jdivisions 
to house the animals, in proper cages, on proper racks; ar::d one shed, 24 1 

x 20' e.pi:•ped as wash }:ouse v1ith running sea ':1ater for wasrin::;, cleaning 
and stcrilizinf, the cages. 

c. Storaro Buildilli?;: One unit, 2.~ 1 x 1+0' for general storage 
of dried food, equipment, etc. 

d. Shed to cover dies Ell e;enerators 4 

e. Shed to cover walk-in rofrigera tors, 

2. §_crvices: 

a. Ti7o (~) 75 Kl'!' 3 phase, 220 v,·.c, diesel cenerators. 

b. Fresh 1"1a ter sun~Jly systera: a storage tank of at least 
2000 c;als capacity, idth a distribution system; and facilities for 
pumping water from Viator barges, 

c. Salt no. tc.;r su:' ,ly system: a he:wy duty punp and piping 
to provide son r1: tor for r:~.shine animal frrcili ties. 

d, T·.:o (2) 900 cu, ft. 11al1:-in typo rofri:;crators: one for 
storin::; spocir.on cc.;rcnssos; tho other for fresh feed; capable of holding 
contents at 35 - 40°F. 

e. Three (3) Carrier deop-froezes, 9 cu foot, capable of 
holding a full lond at -55°F\ 

fo X-Ray therapy, 250 KV apparatus. 

g, Incinoratorl diosol oil operated, flash type for disposal 
of oxcrctc-soak(;d shavinss, etc. 

h. Sc~:ctfa system: for disposal of laboratory and human nastes; 

i, '7ntor distillation apparatus, for drin:dng ;;ater: 
Capacity of 500 - 1000 Gal/day. 

j. Run:ays, 11iro fencing, and hGlf-sholtors for largo 
animals• 

3, Communications: 

ai Throe telephones connected ·,Jith tho intc>r-island telephone 
systcn arc required. 

4. Transnortation: 

aj Two (2) jeeps 17ith trnilors, and one ·;icapons carrier, 

b. T'.·:o (2) LCVP type boats, 

Thora is no plan to have living quarters or mossing facilities on 
tho island \CJith tho laboratory and anil:l'.l:'. :olony. 

• ( 
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Att - E. 

Project 

1 

2 

3 

4 

5 

6 

7 

8,9 

10 

11 

. ,._ 
ESTILAT.E OF p,,HSONNI::L AVAIIABLE/RE1UIRED FOR 

Proposal 

3.1 

3.2.1.l 
3.2.i.1. 
3.2.l+.l 
3,2,4,2 
3.2.4.4 

!!CL 

3.2.3.1 
3.2.J.2 
J.2.3.5 

3.2.3.3 

J.J.7 

3.2.4.5 

J.2.2.2° 
J.2.2,3u 
3,2.2.4° 
3.2.2.5 

UCnl 

3.J.3 
3,3.4 
J.J.5 
3.3.6 
3.3.9 

BIOLOGICAL Al'ID J'lj';DIQA T, _PROGRAM 

Proposer Scientists Technicians 
Offi~ Enl • .J12!L_ 

rrr ·:-. 
A:1G 
W1E 
NME 
m.m 
NCI 

NllE 
ROCH 
ARG 

Nl.iE 

l\llJE 

Nf.JE 

nocn 
llAH~ 
ilRG 
M.::C 
UCAL 

2 

6 
2 

** 
** 
** 

1 

1 
1 
1 

1 

1 

2 

1 

1 

1 

OAK 2 
USDA 1 
OAK-l~":E** 2 
OAE- !ITi.·iE** 2 
LA 1 

USDA-NLii':** 1 

_ _!_ 
31 

37 

12 
4 

2 

2 
2 
2 

4 

2 

8 

2 

2 

I+ 

4 
4 
4 
4 
4 

2 

2 
107 

!:Ian Days 

20,000 

1,620 
420 

210 

240 
240 
240 

450 

120 

1,000 

210 

210 

350 

420 
200 
360 
360 
300 

210 
27,400 

HofC;rcnccs: ~' [bxir;iurn cstimntcd time, r1ooks 
** r.~rsonr:ol included in other ostimntcs 

o No comr;iittmcnt of personnel 

Sources of Personnel: 
A .. E,C, 

Oth.:;r US Govt 
Administrntivc 

Sci-Off -u-
16 

3 
4 

Tech-El:! 
28 
71 

G 
22 

.• , ... 

Time on Isl::md* 
Pro HKS Post 

72 

12 
8 

6 

8 ,, 
u 

12 

4 

12 

6 

6 

6 

8 
4 
6 
6 
8 

,, 
u 

10 

6 
6 

6 

6 
6 
6 

4 

4 

6 

6 

6 

4 

4 
4 
4 
4 
4 

6 

4 

a 
~I 

~ .. ... 
1111 
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