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&. Shields Wansn, D k x t o r  
Division of Biology and Medicine 
J. 3. Atomic Energy Commission 
Fleshington 25, D. C. 

Dear Doctor Warren; 

1. In yoour l e t t e r  of May 10, 1949 you appointed an Ad hoc 
Committee "for planning biologic aspects of future atomic bomb tests." 
This Committee was charged with "the important respons ib i l i ty  of setting 
up the protocol f o r  observation in the fleld of Biology and Medicine 
which it is desirable t o  make i n  Future tests." 

2. The Committee met in Washington on June 7, 8 and 9 t o  
evaluate proposals fo r  tests submitted by the  National M i l i t a r y  
Establishment and certain facilities of the  Atomic Energy Commission. 
We now submit t o  you our selection f rom these  proposals, arranged i n t o  
a se r i e s  of elemn projects  which, in our opinion merit investigation. 
To complete the protocol requested we are a l so  submitting a tentative 
recommendation f o r  the laboratory f a c i l i t i e s  t h a t  t h i s  program w i l l  
require, a s  well as  a statement of the estimated l o g i s t i c  e f f o r t  a s  
regards personnel. 

ments t o  t h i s  l e t t e r ,  a s  fo l lom:  
3. Our findings and our plans a r e  contained in the attach- 

A. Agenda: A short description of each of t h e  several 
proposals, with an excerpt of its relevan$ features.. 

9. The complete minutes of the  three day aession. 
C. The program of tests approved by the  Committee after 

consideration of the proposals. 
D. A tabulation of the m i n " \ l m  physical f a c i l i t i e s  

required t o  provi$a.i+&ate co@-itions for the  con- 
duct of the program." 

E. A ta?xla~icn.-cf.~.tSie '&rsbn%l,*l& ..., r! ... 7 s  be available 
fo r  the  &&c~oi;,&s. . e S k r n  ii SI$, 

F. A summar5:hf: +A&'.,&~+$$ e f f o r t  as regards 
personue30:.: '" :,.,w .- 

i. We would l i k e  40 call your a t ten t ion  t o  three resolutions 

A. Resolved: That it i s  desirable t o  conduct atom bomb 

9 .  . ,;, ,:%r ( '  
, .. . . .  

...T:ii r1.l . .s 

r:,; \.:; , idi*!*L ...' ,".+ 
&\* ~,&."~. 

that were passed unanimously by your Committeen 

tests on animals whose response to ionizing radiat ion 
is  well known from laboratory studies. 

. . - .  - . . .  . .  .. . ,. 
.. . . . . . ~  ~ . , 



a.  
1. 

B. Resolved: T h a t  a n  animal breeding colony should be 
established on Eniwetok Atoll  t o  provide an adequate 
supply of acclimatized, calibrated animals. 

laboratory should be on the same island as the 
animal colony. 

C. Resolved: That the biological and medical research 

5. The Committee is pleased t o  acknowledge the inany kind- 
nesses of your associates In  the Division o f  Biology and Xedicine. 

Respectfully submitted, 

W. D. Armstrong, 
S. L. Clark, 

R. H. Draeger, 
Jacob Furth, 
L. 0. Jacobson, 
lV. J. Langham, 
F. K. Spafion, 
R. E. Zirkle, 
G. V. LeRoy, 

Chairman 

D. B. Dill, 

University of Minnesota 
Vandsrbilt University 
Edgewocd Arsenal 
Naval Medical Research Ins t i t u t e  
Oak Ridge National Iaboratory 
University of Chicago 
Los Alamos Scient i f ic  Laboratory 
Brookhaven National Laboratory 
Argonne National Laboratory 
Northwestern University 

r,rJ Attachments: 
' ''''3.fif -A. Agenda B. Mlnutes 

Approved Tests 
F a c i l i t i e s  Required 
Personnel Requksd 
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0 
A t t .  C: TRE P R O W  OF TESTS AFTROVED By THE AD HOC COMMITTEE 

Proposal* 
Number 

3.1 

3.2.1.1 

3.2.1.4 

3.2-4.1 

Project  1: Animal Colony 

3. a. 

Responsible Agency: 
Objective: 
pigs. 
environment. 
a f t e r  acclimatization. It .is planned to provide 5,000 - 
10,000 mice of the CF-1 strain; 500 dogs, preferably the 
Rochester beagle strain; and 500 pigs of the U, S. Department 
of  Agriculture “ha9less1l s t ra in .  
Procedure: Lr’ approved, a Naval party w i l l  e s t ab l i sh  the  
colony a t  once t o  permit approximately 18 months of breed-. 
A veterinarian, indoctrirrated i n  genetics, w i l l  accompany 
the party. 
colony later than one yeear before the expected date of t h e  
tests. 
controls. 
a t  the m I ,  i n  case of accidents’. 
sentat ives  of thb specias, and survivors of the t e s t s  w i l l  be 
returned t o  NMRI f o r  h r t h e r  study. 

National Mili tary Establishment (N&RI) 
To provide an adequate number of  mica,dogs ail6 

These animals would ba acclimatized t o  t h  t o t a l  
Their LD50 f o r  250 KV x-ray would be determined 

Eeu m i m a l s  w i l l  not be introduced in to  the 

Suff ic ien t  animals will’be bred t o  provide adequate 
A reseme colony of equal s i ze  w i l l  be developed 

After the t e s t s ,  repre- 

Project  2s Study of Awte Xadiation I n i u q  

Responsible Agencg: National Milite Establishment 
Objectives 
obtain valid statistical data f o r  a study of acute lethality, 
vs distance and dose; LD50 YS distance and dose; and survival 
YS distance and dose. 
Procedurs: 
su i tab ly  shielded from heat and blast .  
in the water and on land a t  predetermined distances from 
aero point; and are t o  be located so t h a t  they may be r e t r i ev -  
ed promptly. 
serially, e t c ,  

Responsible Amncg: Argonne National Laboratory 
Objectives To attempt t o  separate the e f f ec t s  of prompt . 

nuclear gamma radiation, neutron radiation, and gamma radi-  
a t ion  from the  f i rebal l .  
Procedurar 
with collfmating slits directed toward the  detonation point, 
and tcward the  estimated locat ion of t he  f i r sba l l .  Acute 
l e tha l i t y ,  LDrO a d  survi7s1 w i l l  be studied. 

To expose enough animals in enough POSitfOnS t o  

Mice, dogs and pigs w i l l  be placed in  containers 
These w i l l  be placed 

himals w i i l  then be obsemed, sacr i f iced  

Mice w i l l  be placed in heavily shielded containers 

Reswnsible Agenq: National Military Establishment 
Objective: To obtain a n b 1  t i s sues  a t  the e a r l i e s t  m 



L. 

3.2.A.2 

3.2.4.4 

. . .  

NCI* 

possible time a f t e r  exposure, and s e r i a l l y  thereaf ter ,  f o r  
detai led his tologic  and hematologic study. There i s  a lack 
of information from Japan and Bikini on t h i s  ea r ly  period. 
Procedure: Animals exposed as  in 3.2.1.1will be ret r ieved 
a t  once. Some w i l l  be sacr i f iced a t  once, others s e r i a l l y  
at  appropriate intervals  thereaf ter .  The t i s sues  would be 
fixed and preserved f o r  study in the Naval Medical Research 
Ins t i tu te ,  t he  Army Medical Center, and the  A r m y  In s t i t u t e  
of Pathology. Blood studies would be made in  the Island 
Laboratory. 

Responsible Agency: National Mili tary Establishment 
Objective: 
time a f t e r  i r rad ia t ion ,  and s e r i a l l y  thereaf te r  f o r  histo- 
chemical studies.  
t i s sues  i r rad ia ted  by conventionalmeans, but none have been 
done on t i s suea  exposed t o  atom bomb radiation. 
Procedure: Tissues as obtained i n  3.2.1.1 and 3.2.4.1wU.l 
be quick frozen a t  -55'F, and stored and transported- Fn t h i s  
condition t o  the Army Medical Center f o r  histochemical study. 

Responsible Agencq: National Mili tary Establishment 
Objective: 
time a f t e r  i r radiat ion,  and serially the rea f t e r  f o r  s tud ies  
of t i s sue  enzyme systems. Such s tudies  have been performed 
with x-radiation; none with the intense atom bomb radiation. 
bowledge of pat tern of change of tissue emyme systems is 
sought. 
Procedure: Tissues obtained as in 3.2.4.2 w i l l  be quick 
frozen a t  - 5 5 O C  and transported in t h i s  s t a t e  t o  the Amy 
Medical Center f o r  enzyme system studies. 

Responsible Aaencx: National Cancer Ins t i t u t e  
Objective: 
on the  hematopietic system, on longevity, es a source of 
genetic e f f ec t ,  and as a carcinogenic agent f o r  mice. 
Procedure: Animals would be exposed a s  in 3.2.1.1 a t  
distances where sublethel doses could be expected. Long term 
follow-up, and breeding s tudies  would then be conducted after 
returning the  animals t o  t h e  National Cancer Ins t i tu te .  

To obtain animal t i s sues  a t  the e a r l i e s t  possible 

Such s tudies  are  being performed on 

To obtain animal t i s sues  a t  t h e  earliest possible 

To study the e f f ec t s  of the atom bomb radiat ion 

*Refers t o  
Agenda 
HProposal submitted too  
l a t e  f o r  act ion by Committee 



W: 5. 

3.2.3.1 

3.2.3.2 

3.2.3.5 

3.2.3.3 

3.2.4.5 

Project 3: Studs of Thermal Injurp 

Responsible Akencp: National Military Establishment 
Objective: 
surface area burned and t o  the degree of the barn. 
Procedure: 
t o  separate the majority of the thermal exposure from the 
ionizing radiat ion exposure. 
placed where burns of varying severity can be anticipated. 
The influence of the burn on mortality, and as a complication 
of radiat ion injury w i l l  be studied. 

Resuonsible Anencg: University of Rochester 
Objective: To compare atom bomb f lash  burn with material 
from Bikini, and with f lash  burns produced in t h e  laboratory. 
Procedure: Suitably shielded pigs w i l l  be placed where burns 
of varying severi ty  can be anticipated. 
character of the burns, and re lated phenomena will be 
studied in an attempt t o  e v a l w t e  other atom bomb flash 
bums, and laboratory f lash  burns. 

,Objective: 
exposed t o  thermal radiation, fo r  comparison with the  find- 
ings i n  the skin of the victims of the  Lcs Alamos accident. 
Procedure: Young pigs would be exposed, suitably shielded 
from blas t ,  and by timing devices from som of the  ioniaing 
radiation. 
returned t o  the U. S. for study. 

To study the re la t ion  of the  mor ta l i ty  t o  

An attempt w i l l  be made by su i tab ly  timed shields 

Suitably shielded pigs w i l l  ba 

The h i s t o l o g i d .  

ResDonsible Aaencq: Argonne t i l t t io ld  Laboratory 
To analyze histologic changes in the  skin of pigs 

Specimens of skin would be removed, f ixed and 

Resuonsible Anencp: National Military Establishment 
Objective: 
based on experience a t  Inyokern and B i k i n i .  
serioua discrepancies a t  Bikini between the degree of injury 
and the estimated overpressure, with l e t h a l  e f f e c t s  from peak 
preesures that are  not lethal with H.E. 
t h i s  i s  desired. 
Procedure: Small animals, shielded from thermal radiation 
would be exposed in various positions re la ted  t o  b l a s t  
measuring devices. They would be s a c r u i c e d  as soon M 
recoveered for study of b las t  effect .  

To study blast  injury using improved containers 
There were 

Further study of 

Project 6 :  Study of Hematolow of R a d h t i o n  Inlurp 

Reswnsible Agencg: National M i l i t a r y  Establishment 

c - 3  



6. 

Objective: 
examinations f o r  comparison with resu l t s  obtained a t  Bikine 
and in the NMRI. To study the nature and the course of the 
hemorrhagic tendency in irradiated animals. 
Procedure: Routine, complete studies of the hemogram w i l l  be 
made in the surviving large animals. The s tudies  of the 
hemorrhagic s t a t e  w i l l  be confined t o  his tologic  examination 
of appropriate t i s sues ,  and t o  biochemical s tudies  of  plasma, 
quick frozen a t  
at ion,  etc. 

To perform cer ta in  routine hematoligic 

-550F, and returned t o  M I  f o r  f ract ion-  

Project 7: Study of Par t iculate  Fission Products 

3.2.2 ResDonsible Agency: University of Rochester 
Objective: 
t i s sues  of radioactive f i s s i o n  products, .o f  dust  containing 
induced radioact ivi ty;  using animals exposed a t  various sites-. 
Procedure: 
in 3.2.1.1 would be available fo r  preservation for radio- 
autography, microincineration, and other sui table  studies. 
(See or ig ina l  proposals 3.2.2.2; 3.2.2.3; 3.2.26; and 
3.2.2 -41) 

To study the d is t r ibu t ion  in lungs and other 

As amended, selected tissues from animals exposed 

3.2.2.5 Reswnsible Apencg: National Mili tary Establishment 
Objective: 
products inhaled and ingested in areas of fall-out.  
Procedure: 
animals would be exposed f o r  varying intervals of time; and 
in lmown areas  of fall-out laboratory anfmals and indigenous 
forms would be collected a f t e r  exposure and s tudies  f o r  the 
dis t r ibu t ion  and variety of f i s s i o n  products i n  the lmga 
and body. 

California 
Objective; 
aerosols produced by nuclear detonation, using experimental 
animals ( r a t s ) ;  t o  evaluate and estimate the possible hazards 
t o  kumans inhaling radioactive dusts and m i s t s .  
Procedurer Animals would be placed dmn-mind, su i tab ly  
shielded from bomb radiations. 
placed in drone a i rc raf t .  
radioactive aerosols, t h e i r  dis t r ibut ion,  e tc .  would- be 
performed using alpha, beta and gamma counters, e lectro-  
scopes, etc.  

To study the d is t r ibu t ion  in animals of f i s s i o n  

Where fall-out is expected shielded laboratory 

U C a l *  Responsible Aaencg: Crocker Laboratory, University o f  

To investigate the behavior of radioactive 

If possible others would be 
Studies of chemical species of 

+Submitted 
too late f o r  
act ion by Committee c -  4 
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7 .  

E o j e c t  8: Biological Doshet rg  

Objectives: This s e r i e s  of proposals involves the use of 
cer ta in  biological  agents a s  2 o s h e t e r s ,  on the basis of 
extensive laboratory studies. 
Procedure: The dosimeter mater ia l  would be placed i n  su i t -  
able containers, and i n  a l l  t he  animal expos-ue containers. 
It would a l so  be placed behind experimental shields,  and in 
the high dose range. It is planned that the  dose range: 
20-6001- would be monitored by Tradescantia; 50-600r by 
the CF-1 nice; 500-5OOU by Neurospora; 5000-20,OOOr by 
Aspergillus; and 5000-50,OOOr by Zea. 

3.3.3 Responsible Agencies: 
3.3.4 Tradescantia Oak Ridge Nationai Laboratory, and NME 
3.3.5 Zea U.S. Department of Agriculture, and NME 

Oak Ridge National Laboratory, and NME Aspergillus 

3.3.9 Reswnsible Agencx: Los Alamos Sc ien t i f i c  Laboratory 
Objective: To use a l t e r a t ions  of the size of spleen, thymus, 
and changes in the ra t io ;  
x-ray as ~LI indicator of equivalent radiat ion.  
posed t o  attempt biological monitoring of atom bomb radiat ion 
in certain l o c a l i t i e s  by taking advantage of  t h i s  e f fec t .  
Procedure: Mice whose response t o  250 FJ x-ray is w e l l  known 
would be exposed in the approximately 50-600~ range in 
locations where integrated dose measurements are  desired, as 
behind shields,  in drones, e tc .  
exposure the  animals w i l l  be sacr i f iced  and t h e  measwements 
made D 

white pulp/red palp a f t e r  250 KV 
It is pro- 

Approximately 5 days af ter  

Project 9 :  Gene-1 Effects  of A t o m  Bomb Radiation 

Objectives: 
of biological  material whose genetic response t o  conventiongl 
forms of i o n i z h g  radiation and t o  atom bomb rad ia t ion  is 
known. It is hoped t o  extend and complement e a r l i e r  s tudies  
of mutations, nutations r a t e s ,  etc. 
reversal  of mutations obtained a t  B i k i n i  w i l l  be sought, and 
addi t ional  chemical mutants w i l l  be looked for .  The problem 
of the high incidence of 4 i Joro t lc  kernels in corn exposed 
a t  B i k i n i  w i l l  be studied further.  
Procedure: 
biologicaldosimeters;  but a l so  samples w i l l  be placed in the 
very high dosage renge. 
turned t o  the U. S. f o r  f u l t h e r  study. Aspergillus and 
Neurospora w i l l  be cultvred i n  the Island l a b o r a t o q  before 

This se r ies  of proposals involves t h e  exposure 

In the case of Neurospora, 

Most of these materials w i l l  be exposed also as 

A!ost of the materials w i l l  be re- 

s - 5  
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the  tes t s .  

3.3.6 

3.3.5 

3.3.6 

3.4.2.  

Responsible Agencies : 
Zea and others U S .  Department of Agriculture, and NME 

cereals  

NME 
Aspergillus terreus:  Oak Ridge National Laboratory, and 

Neurospora cressa: Oak Ridge National Laboratory, and NblE 

Project 10: Effect of Atom Bomb on Local Fauia and Flora 

ResDonsible Agency: 
Objectives: To study the thermal and b l a s t  e f f e c t s  of atom 
bomb b las t  on loca l  fauna and f lo ra ,  t o  extend obsemations 
a t  B i k i n i  and Eniwetok. Naturalists, qua l i f ied  i n  a number 
of f i e lds :  

U.S. Department of Agriculture, and NME 

birds,  insects,  plants,  etc. may be available. 

Dosimetry with Mineral Substances p o l e c t  11: 

Reswnsible ARenCx: National Mili tary Establishment 
Objectives: To conduct fu r the r  studies on certain minerals: 
Vikor glass,  activated halides, etc.  which are affected by 
ionizing radiation. 
a t  B i k i n i  suggest that these agents may be-useful ,  rugged, 
integrating dosimeters f o r  personnel, and other purposes. 
Procedure:' Samples of these calibrated radiation-sensit ive 
materials w i l l  be placed in all animal containers; and a t  a 
number of other s ta t ions where very precise physical 
measurement by other means are being made; and a t  s t a t ions  
where high in tens i ty  is expected. 

Preliminary studies at  the  M I  and 

Y 

C - 6  
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A t t .  D. PHYSICAL FACILITIES R E Q U D D  FOR THE BIOLCGICAL AND 

MEDICAL LBBORATORY TO ASSURE SATISFACT3RY 

WORKING CONDlTIONS FOR THE PRffiRAld 

1. Buildines: 

s ide . 
of t h e  

a. Laboratory: Two (2) units, U.1 x 801 placed s ide  by 
Each of these un i t s  should have a corridor 41 wide on one s ide  
building; and each should then be divided into 5 basic labor- 

a to ry  units, 208 x 16' each. The p p o s e s  f o r  which the small rooms 
would be used are  col lect ion and sample preparation, hematology, 
biochemistry, x-ray therapy unit ,  counter and cal ibrat ion of instru- 
ments, off ice  and storage. 

b. Mouse Colony: One uni t  24' x 801, without sub- 
divis ions t o  house t h e  animals, in proper cages, on proper racks; 
and one shed, 
f o r  washing, cleaning and s t e r i l i z ing  the  cages. 

E. Storage Building: 

x 20' equipped as wash house with m i n g  see water 

One unit ,  241 x 401 f o r  general  
storage of dried food, equipment, etc. 

d. Shed to cover d iese l  generators 

e. Shed t o  cover walk-in refrigerators.  

2. Services: 

a. Two (2) 75 KPI, 3 phase, 220 VAG, diese l  generators. 

b. Fresh water sapply system: a storage tank of a t  least 
2000 gals capacity, with a dis t r ibut ion system; and f a c i l i t i e s  far 
pumping water from water barges. 

c. S a l t  water supply system: a heavy duty pump and 

d. Two (2) 900 cu. f t .  w a l k - i n  type refr igerators :  

piping t o  provide sea water f o r  washing animal f a c i l i t i e s .  

f o r  s tor ing  specimen carcasses; the other  f o r  f resh  feed; capable of 
holding contents a t  35 - 40 F. 

of holding a full load a t  -55%. 

one 

e. Three (3) Carrier deep-freezes, 9 cu. fee t ,  capable 

f. X-Ray therapy, 250 KV apparatus. 

c - 7  
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g. Incinerator: d i e se l  o i l  operated, f l a s h  type f o r  

h. Sewage system: for disposal of laboratory and human 

i. Water d i s t i l l a t i o n  apparatus, f o r  d r h k i n g  water: 

j. Runways, wire fencing, and half-shelters f o r  large 

disposal of excreta-soaked shavings, etc. 

waszes. 

Capacity of  500 - 1000 Gal/day. 

animals. 

3. Communications: 

a. Three telephones connected with the  inter-island 
telephone system are required. 

4. Transwrtation: 

a. Two (2) jeeps with trailers, and one weapons carrier. 

b. Two (2) LCW type boats. 

There is no plan t o  have living quar te rs  or  messing facilities 
on the  island with the laboratory and animal colony. 

C - 8  
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A t t .  E ESTIMATE OF PERSONNEL AVAILABLE/REQUIRED FOR 

BIOLOGICAL PM) kEDICAL PRDGRAM 

Project Proposal Proposer Scientists Technicians Ean Days Time on 
Islands" 
m m  
PO& 

1 

2 

3 

4 

5 

6 

7 

899 

10 

11 

3.1 

3.2.1.1 
3.2,1.4 
3.2.4.1 
3.2.4.2 
3.2.4.4 

NCL 

3.2.3.1 
3.2.3.2 
3.2.3.5 

3 -2.3.9 

3.3.7 

3.2.4.5 

3.2.2 -2, 
3 2 a 2.3:, 
3.2.2.4 
3.2.2.5 

U c a l  

3.3.3 
3.3.4 
3.3.5 
3.3.6 
3.3.9 

3.4.1 

0 

NME 

m 
ARG 
NME 
NME 
m 
N C I  

m 
ROCEI 
ARG 

m 
'm 
Nk5 

ROCH 

AFG 
NME 
UCAL 

UM 

OAK 
USDA 
OAK-tiIZ" 2 
OAK-WEE" 2 
LA 1 

2 

6 
2 
m 
m " 

1 

1 
4 1  
i 1  

1 

1 

2 

1 

1 

1 

2 
1 

- 
" 

USDA-NldE++ 1 

37 20,000 

12 1,620 
4 420 

2 120 

8 1,000 

2 210 

2 210 

4 350 

4 420 
4 200 
4 360 
4 360 
4 300 

2 240 

- - 

- 3.4.2 Nm - 
Totals  8 31 107 27,400' 

72 

12 
8 

6 

8 
8 
8 

12 

4 

12 

6 

6 

6 

8 
4 
6 
6 
8 

8 

- 

10 

6 
6 

6 

6 
6 
6 

4 

4 

6 

6 

6 

4 

4 
4 
4 
4 
4 

6 

- 

References: * Maximum estimated time, weeks 

No committment of personnel 
* Personnel included in other estimates 
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Tech-EM - Sources of Personnel: Sci-Off 
12 28 
16 71 

A.E.C. 
N.H.E 
Other US Govt 1 " 

4 22 Administrative 
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