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A. Program: The Bio-nedicel progrem is well-conceived |

 

 

end well nlenned. It has minimel objectives of ea »ractical ah
AOE708nature for 1) determining biologically the cuelity end auentity

of the radiations from a staniard atomic explosion, and 2?) for

obtaining information of civil defense end nilitary value. It

-§ texen into consideretion the iniefinsble variables ofa m
e

 

biological experimentation in tne field end is doing everything

possible in the way of controlting these tests so that the

difficulties inherent in eve lusting the results will be

ainimized. It has consistently sdnered (excent for one ninor

concession to the Air Forces, and enother to the Surgeon

General's office) to the basic policy of limiting the types

of experimentation to these of a well-tested and well-understood

nature in order that the test may serve to correlate whet

ha-pans to animals exposed to an atomic explosion with what

is being studied in the leboratory. The biostetistical aspects

of the progrem mey be considered to be rsprasentative of the

thought end plenning which heve zone into this oreration.

Sven such fectors as vre-test rendonization of the animals to

be secrificed serislly or to be shicred beck to the States for

long term study have besn talzen into consideretion.

Be. Frocureoment end Logistics: well under comrol. ‘The
 

enimal colonies on Japtan ere thriving, the large animals heve

been deworred end are in go0d condition, the effects of trans-

ocesnic flignt on mouse colonies have been studied, etc... The

-nimel stations have been procured and a- near to have been

subjected to edecuate oerformence tests.
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Cc. Personnel: Those whom I know are competent and well

cuélified for their jobs. The persons in charge of the Bio-

1edical progran are scientificelly competent end have a good

practical understanding of logistics and organizational problems.

D. Operations: The onerational espects of the srogrem

eve been well thought out and will be rehearsed thorougnlywr

before shot time. The scientific ypersennel will be kept out

of the field and will be responsible only for placing the

biological meterials in insulating liners which will then be

distributed st the rrover stations «nd collected by coupetent

“ilitary teems. There will be five 5-men recovery teens, each

with @ monitor from General Coonsy's outfit thet will be

resconsible for placing 2nd collecting the liners. Cnly two

of these teams will go into areas which will be redisactive

and the other three will be used for collecting Teerse's

reterial on non-active islends. “hey will serve es reserse

temas from the point of view of redistion exposure. “The tess

will be ellowed to teke an averege of one roentgen of ganra

3rediation per nen (but Le Roy believes that this dosage ca

be incr2ssed to 3 r‘if necessary). The monitors will ect in

en advisory cavacity, but will rerort to 2 chief monitor

(cartein Height) who will be with the beech master end will

nAnve euunority to order evecuation. Le Roy will be ina

doat nes roy =nd will be in direct coniwunication with the teans

and with the beach nester. The sroblem of recovery of biological

m. terial snoul t prove to be difficult. “ne station design

rrovides,. foré nate methods of recovery of meterisl in

case the usual methods of evacuztion cennot b2 used. The

rediegtion hazards for this type of en exyn-lotion can be estinated

vith reesonsble accurecy snd should not be cerious--150 mr ner hour
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is excected to be

will encounter.

It will texe

the highest redietion intensity which the teams

about 4-5 hours to distribute the animals

before the shot and about an ecuel time to return them to the

le boratories.

go into the area,

neutron indiccx tors end do minor reneirs concerned with

flow into stations.

on the island within an hoir after the shot, will be prepe

to reoveair stations and to obtein the first two

dogs for Serial sacrifice.

the leboretories within three hours efter shot

“, Cyer-211l PTlen of the

II Biolozical Materisls to be us

A. ‘Types of Materials:

Immediately after the shot, 4

Sive the eall-clesr signal,

These eninels

Oneration:

heliconter will

collect a few

eir

24
A special crew will arrive by sveedboat

r

rairs of rigs

will %e returned to

sijne.

Will be given verbally.

yad and Metheds of Disrley:

'

The biolygicsl materials to be

displayed differ for the two tests in the following wey:

Test 1. 2.

a.

b.

2, %Mannels

Ge

_ qpdlvss
us bs

b,

Siological Dosimeters

Corn in peckets (for high flux neutrons

Tred2scentia (inflorescences and

plents to be used vrimerily for

lower doses of neutrons)

Mice (thynus-spleen weight. change,

to be used for both gaia reys

end neuts.)

(Survivel vs. distenee)

mics

1. &.9. curves (450 day)

2. long term effects

A. ganna rey survivors

b. neutron survivors

pigs

dogs BN)
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3. Mamnels (Special Studies)

a. dogs

1. seriel sacrifice

2. hen:.tology (? elso vigs)

4, Memmels (Thernal effects vs. distance)

a. dogs and pies (1:4 ratio)

ee tests per enimal (time

2. three tests per enimnal

(wave length vs. effect)

5. Rediation Messurements (by Bio-medical group)

a. Radient "nergy (to be measured by N.R.L

1. total integreted dose at

each station to be measured

by Fearse

b. Tonizing Radiation

1. Msn-sized laminated masonite

vhnensons: ach will contein

film and ion chambers +0

Zive ean idea of the

homogeneity of the incident

radietion end the emount of

Station (with gime aenount of

shielding); others will be

-laced et closer end further

-oints; and some will be

placed in stenderd army tenks.

Bo



2, Lucite spheres renging from

5 to 30 cm. in diameter. A

graduated series of spheres

will be susvended at each

ststion (? large end small

animal station). They

cont in film veckets and

ion chanbers (high saturation)

end ara d:signed to give the

radiation doves in gir.

3. Mouse Phantoms: Mouse sized

ocks conts ining film

to be pleced «et each mouse

station.

A. Other measurements of neutron

end g=17a ray intensity and

srectrum will be made by

’ N. R. EL. end Los Alamos group.

r
y v D
Q c
k NU2. studies by Bio-medicel group linited to the following

1. biologics1 dosimetry

i
N

- mouse survival vs. distence

thernal effects in lerge eninels

>
Ww

W
s

- ionizing and therns] redistion measurements

=xpoSsure Stetions: Excent for the biological materisls in the

drone plenes, ell biologic:1l stations are on the ground (or on

floats) along one of several neerby radii. The stetions are of

different tyes end are designed to withstand varying anounts of

blest end to shield egsinst differ-nt tyres end smounts of

ionizing readietion. All stetions excent those in the vlenes will

have individual cells for the animals <s well &s & continuous

reeord of the tanpergiure and sressure, autovtsetic airflow (which
EARSHI a3
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shuts off temporerily after the shot to exclude vossible

contamination by fiszion products. )

l. Ground Stéetions:

Tyne lL

Tyce °?

Type 3

To house vackets of corn. Don't know

details of design but will be very close

Hemisphere type stetions for neutron

dosimetry. Hes great strength end shields

out elmost all ge.1%. reys by mesns of

6 in. leyer of lead ~einted on the out-

Side ‘sith cadnium,

Only reutrons ebove thermal energies will

enter this stetion. The attenuation of

the neuts. will esnstitute less tnn

20 o2r eent of totr1. There will be

elgnt of these stations for neutron

dosinetry cont: ining tice, tradescentia,

moicte phentons, oersoncel and neutron

dosimeters; eight adiitionsal stations

will contain mice for neutron survivel

studie:.

oylinders for g:~™1& rey ex-osures of mice

asand trad2ccentic. @renty-nine such

stetions farther eway from tower than

typ? 2. «sill contein 260 mice each for

g2772 ray dosinetry, Lethe1 dose end

geama rey survivel studies.

Large snimel cont iners shielded from

vlatt effects for germs rey mortality

ts LCE Pear nae ve .
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III Deteiled Flans of Indiciduel Uxneritents

Ae

end serial section studies.

"ype 5: Large snimel stctions for thermal effect

studies. Animels sre enesthetized and

held in olece egrinst cuertz covered exncsure

norts (the cusrtz windows will shield

egsinst send blect effects). In those

ports, nere time vs. ef*ect

h
h

r
e

ne
) 2 >

-

o Co
t m9the sisrel is teken from the

shotoelectric call (celled “"bluebox’',

apverently very reliable signal corns

ecuivmnent).

vrone “sninel Chenbers: hice ar? olsced in two commartrents

of the drone fuselsse. Iniividurl cells are not used. In

aone comrsrenent, the outside sir contrining f.r. is

edmitted. In the second coms riment, the cir is filtered

end mice end tredescantia inflorescence are used es inte-

grating dosineters. These designs have been tested out et

Sendia. <.ice withstend the Lowered temnerature end oxygen

nwell., Tests ere also being conducted on redietionensilo

effects at sinulated pressure and temperature et Los Alanos.

Biologics] Dosinetry

11. Corn: Corn undergoes 2 disprovortion.tely lerge

number of somatic nutetions when irvadisted with

neutrons. “ackests of kernels will be ex-rozed to

differing emounts of radiation renzing froma

“inimum of 15,050 gan-a roentgens end 10! neuts/en
15

to a mayinun of 305,05 27.772 r and 10 neuts.

Closest Station vill 02 39) yerds and recovery will

be deleyed for several days. “The seeds will be

‘ US DOE AaCHIVES
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Studied by 4nderson of C.1.7T., who meade observetions

on the Bikini corn. Controls have been studied

cerefully with 250 k.v. x-reys end with water boiler

neuts. at hos Alemos.

Tredescantia: Inflorescence will be placed et

close stations end plants at fer stations.

Dr. Conger of Cak Ridge will be in cherge of

this study. nears of the pollen will be mede

at 21 hours and four days after exposure (the

two clessical times of study) end some of the

Scoring of the chromosome breaks will be made

et Jgaptan. This tyne of Study is of perticular

importence in the stidy of neutrons as the

increase in breeks is not (?} lineer in the case

of genta rays when the dose exceeds 250 roentgens.

Io presume that the neutron studies with fission,

pile end cyclotron neitrons such es have been

resorted in the literatire are being continued.

The tradescentia will be placed in the hemispnerical

stetions where they will receive an estimated

10°? to 10?

tnen 30 gamra roentgens. They will 4130 be

neuts (lergely fast) end not nore

pleced in the cylindrical stetions where they

Will be exposed n-inly to ganze rays.

Mouse spleen-thynus weight Jecrease: This is

en excellent +nd novel ides, but it is the least

well explored of the biological tests (excert

for the inhaletion). Carter at Los Alamos has

studied this problem thoroughly with neuts. and

photons of different energies end has calibrated

the weight decrease in these lympnoid tissues

S AqUS DCE ARGdIY q
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for different radiations. He has denonstrated

excellent families of curves which chow, for

examrle, a decrease in thymic weight of 35 end

10 ser cent respectively for the same doses of

250 and 1000 k.v. x-rays. The spleens are

weighed innedictely after sutocvsy of the animals,

but the thymus is vleced in fornelin over nisht

to permit easier separation of the fat. 1.300

Senerate weignings will be done in paired

weighing bottles for each test. He has five

belances, @ resulsr steff of seven and will edd

each test.

be conducted

creceding tnose

seven other helpers to his grouc afte

A trial run using ?50 k.v. x-rays wi

on daptan on the seneretion of mice

m
e

y
r

oR

actually used in the first test.

Mouse Experiments (other than dosimetry) The * hybrids of

the LAF strain are being used because they zive the most

consistent data on mortality studies eccording to Cronkite

and Lorenz.

1. Mortality vs. distence: This will only be determined

for ganva rays. “There will be thirty animels of

eech sex in the tventy-nine cylindrical stations,

which ere so placed thet they will receive increasing

ses of ganja reyS in increments of 25 roentsens.

robable dose range which will be covered is

40-1200, but it may be 50-1400, or 80-1600 r.,

depending uron the bonb ef7iciency. I don't

think these aninals will be sutorsied. They

Should be recovered in 4-5 hours. Lethal dose

studies under sinulatel field conditions heve

been convleted at Zunter's Foint.
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Long term effects in survivors: The life spen,

tumor incidence and catarect induction will be

stidied in surviving mice exposed both to neutrons

end gemna reys. These enimels will be sent Db
OQ

air to Furth at Cesk Ridge f-r observation.

Ge Gamma ray Survivors: There will be about

200 enimels at 2ach of the 29 ganye ray

stations earnearsed for long term survival

Studies. Following the shot, they will

be pooled in grouvs of four (covering a

dose range of 100 roentgens). Not more

then 4200 animals will be returned to the

states. They will be accompanied by controls

(? how many) which will be given equivalent

doses of 250 k.v. x-rays (for each individual

group, not the pooled groups of four)

according to the mouse dosimetry nessure-

ments (My ovm oninion is that since noase

dosimetry is @ rather new tool for celi-

bration of radiation they should also have

control a@ninals given doses based on the

-hysical measurements of what the enimels

received. “his would alley possible

controversy in the future as to the signif-

icence of the results.) The difference in

life sosan, tunor incidence and caterect

development between the animals exnosed in

the field end those given ecuivalent doses

<f 250 k.v. x-reys will be studied. Only

200 non-irradisted controls will eclompany

the expesed animels. The statisticians

felt that no more were necessary since the

differences in long tern effects between

moeen oy



3.

~ll-

unexposed animals of this strein end those

Siven various amounts of 250 k.v. x-rays

have been w2ll este blished.

b. Neutron survivors: The survivors of the

eight neutron groups of neutron-exposed

animels (50-*0 ver group in hemissherical

stations) will also be returned to Furth.

They will te exposed to approximately the

following nimber of rem of neutrons:

14, 40, 70, 140, 560, end 1120. IT don't

know how they ere going to control tnese

groups (I sux-ose by uneynosed animels).

Inhaletion "xperiments: Groups of (?) 30 mice

will be ~leced in the fuselage of drone planes

and the outside air including f. p. will be

ednitted through louvres into their container.

when the aninmels are returmed to Jevtan, they

Will be secrificed serici7y. The lungs,

gi. tracts, sxin and cercasses will be

pooled, frozen and returned to Los Alemos

for astay. The totel redioactivity of the

orgens, end thet due to molybdenun, vill be

determined. In this way it will be possible

to differentiste between f.n. d2nosited on

srin end subsecuently swellowed fron that

inheled. I don't know what kind of physical

air semrling devices will be used to control

this ex-eriment other th-n those used to collect

semples for yield chenistry. This is one of
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two instances in which there hes been a

minor deviation fron the program's basic

philosophy of conducting only well understood

asily interpretable exneriments. The

sjiznificance of the mouse inhalation date

will not be clear, but the Air Forces have

be-n extrenely eager to obtain this infornetion

which élthough roor, they feel is better than none.

“arge /-nimal studies:

Figs ¢nd dogs (foxhounds) will be used. There is some concern

avout whether the pigs will be ame1l1 enough to fit tome of the

contéiners 2S en error was made in the time of breeding. This

ogether with the slight d-ley in the shot time has caused

enyiety psrticulerly on the part of Teerse'ts group 28 to whether

the snimals will not be too large et shot tine. The veterinericn

in cherge of the rnimals is confident thst he can hold down the

weignt of these eninsls to 70 rer cent of thet formerly exvected

without interfering with the health or nutrition of the animals.

j
d 2 Roy is going to send word to Feerze «8 soon es he errives and

a ocks over the situation.

1. Jonizinz Radietion:

ae mortelity versus disten

stations each conveinin:

1+ 75 roentgen interveV
a

reonge of 40 to 700 r of gamra radiation. lo

testing of eny sort will be done on these

animel?. ‘411 deeths will be eutonsied.

Kodecnrone films ‘will be tekken of vatholozical

specimens and sone of tne gross orgens will be

embedded in plastic «nd seved for teeching purposes.
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Tethel dose studies have been done on

the same strein of pigs at N.R. D. L. with

10009 k.v. x-reys und2r conditions desizned to

Sinmalete those at the test site. A walk-

refrigerator has been revamped to arrroximete

the temperatur?, infre-red light conditions,

meen humidity snd minimum eir flow at ststions.

Animels ere given 4 5 hour rides before and

after irredie-ion in closed trucks to meke

exnosure conditions «8 neer ss possible to

those in the field. Jog exoeriments of a

comp mble nature will be completed soon. Xo

morte lity studies will be done et test site.

Histolozicel otudies: “hirty-two dogs will

be exynoted to a 36 d-y 1.9. 105 (ap-roxvinately

550 gaara roentsens). They will be sscrificed

on a rendom besis two et ea tine. The times of

secrifice heve not been decid d definitely and

will depend upon the outcome of current studies

at the N.R.T. It is probable that three

Zrouvs will be sacrificed during the first

24 hours end then one rair ner dey theresfter.

Coma nder Tullis «ill be Snodect officer in

che rge oF these studies on pigs, while

Dr. Arthur W. Zaton (Savy) will conduct the

studies? on the dozs. (201. De Coursey will

not nersiciznete in this wort.) As fercs I

cen tell from tr lking to the pethologists at

Rocnester this dessa alone should give

infornation whereby the ecuivelent dote of

1050 k.v. x-reys can be deternined to within

50 roentgens. These eninels will elso be used



for deily hematological studies mentioned

below and the blood of the dogs will be saved

for chemical studies.

c. Blood Counts: To be done deily on dogs and

pigs by Connander Cronkite.

d. Blood Chemistry: 50 percent of the dog blood

-at autopsy will be saved. The plasne will be

senarated and frozen. The followings studies

are contenplated:

1. plasma fibrinozen (?? by whom)

2. non-protein bound iron (Chenutin)

3. serum potassiun (Hastings)

“he remainder of the plasma will be stabilized

and preserved by pessing through an ion

exchange column (Libby, U.C.L.A.).

Thermel Radiation: There will be five stetions in the

first test, Six in the second, e*ech conteining eleven

animals (three or four pigs for every doz). Zach

enimel will be anesthetized and held in place against

tne vorts designed to admit non-ionizing radiations of

different wave length or at difterent times after the

ex-losion. Three combinations of biological measurements

will be mede--the first, the thermal burns versus tine

i.e. during the first 50 rillisecond interval after the

explosion and during the ceriod thereafter; the second,

the burn oroduced on skin gredually exnosed by a sliding

Snutter which opens at a definite rete of speed, and

third, odurns produced by excluding certain components of

the lizsnt spectrum, i.e. by filtering out individuelly

the ultraviolet, the visible, end the infrered light.

“ech of these tests will be car ied out on both pigs and

US DOE ARCHIVES AY
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dogs and each will have its own control of a small vort

which admits all of the thermel radiant energy. The only

studies which will be made on the burned areas are

1) description of intact lesions, sun:lemented by Kodachrome

photography, end 2?) histological exeminetion of biopsy specimens.

Another biological test that has just been included at

the recuest of the Surgeon General's Cf"ice is the effect of

therme 1 redistions on small rieces of material in contact with

the skin. Twelve such tests will be made on four animals in

the outer stations. (This will be integrated with the naterial

testing rrogrem being car ied out by the N.0.2.1.) Sach

station will have ean integreting calorimeter which will

measure the total radiant energy. These instruments have

been desizned so that their records of total energy can be

broken dovn in terns of N.R.G. data into tine and spectral

distribution.

The stations are nleced so thet 2a lerge renge of energy

is covered. It is estimeted thet the ninimel energy studied

during the first test will be 3.3 to 3.3 calories per sa. cm.

while the meyimun will be 57 to 125 cal/em>. A comparable

energy range «111 be studied during the second test. The

mininal energies are ap-roxinetely those recuired to produce

threshold effects (5.7 cal/sa. cm/sec.). These estimates

of thernal energies are cuite uncertain. hey denend ton

who mekes the cclculation end will certeinly vary with bonb

efTiciency, atnosvheric conditions, etc..

These studies have been well controlled by prelintinery

experinentzation here at Rochester. 131 individual tests on

JS D9 ASmHryrs GG
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anesthesias have been nade under conditions which simulate

those in the racific. 40 large surface burns have been

produced by the scenning technic utilizing the focussed

been of @ large searchlight, end 126 smeller burns have

been srodluced with megnesium flares.

Imprestion of Value of Data which will be obteined and problens

left unsolved.

I don't think that the bio-medics1l prosren could heave

been pl-nned in a more direct or simple wey in order to get

the desired information. Some of the tests are more streight-

forward than others end nrobably heve a better chence of
oan Sete Me

giving good date. Thuz,,the biolozical dosimetry is not

subject to the neny unknown verisbles which determine for

evample survivel studies. “These tests se2n to me to be

excellant end should give valuable infornetion. The lLetnal

udies are sound, elthoigh unex-ected variations in redie-

(due to bomb efficiency) mey inter‘tere with the

intersretation of the lerge animel studies which are based

on a reletively few groups of animsls. The mouse survival

studies should give good measures of the neutron end ganna

ray eftects vrovided that some of the intengible factors of

hematol-~-oOthis type of study do not distort the results. “h

ogy and histological studies, although perv’orned on a limited

number of snimels, should also give gord date. The numbers

of ¢nimels in each group is stetisticelly sound, but I am

enoigh of a biologist to feel thet the semnle size ms

on the smell side. The thernal studies heve been very

rthoroughly olenned. The factors which could interfere with
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the obteining of good results are 1) roor placing of stations

due to miscelculations of the thernal energies and 2) the

possibility thet the pigs will be too large for use. The

detz f-om mouse inheletion studies will be difficult to

intervret althouzsh it mey give some clue to particle size in

the cloud.

At best, zood data will be obtained correlating bislogical

effects and shycical measurenents. This should help to

solve the discresencies in the interzretetion of dosege in

the Japanese and the arguments es to dose-intensity effects.

If the results from the various tests should not jibe or

should conflict, it mey still be >os idle to discriminate

between true and spurious results. The problems which will

not be solved by this test are imvoszible to anticinate, but

my saecds is thet if you ere slenning anotner test, the dose-

invensity cuestion should de considered as the most likely to

be still in cuestion. Another practical piece of information,

which can 9.2 obteined in tine in the laboratory but which

could be determined (with limitations) at a later test is

the combined effect of ionizing and thermel redietions on

large enimals.

Nove: Donaldson will not participate in test end testing

like thet done at Bikini will not be carried out.

na re SOT


