
A. Program: ~he 3io-medical program 1S wf?ll-corlceived——

and well plnnned. It has minimal objectives of a.nraactical

nature for ~) dete~ining biologiGll~y the quality and q,u~.ntity

of the radiations from a standard atomic explosion, and ~) for

obtaining information of civil defense and military value. It

has tn%en into consideration the indefin:~.blevariables of

biological experim~ntation in th~ field and +s doing everything

pos~ible in the way of control:.ing th~ee tests so that the

idifficulties inherent in ev~luatin~ the re.sutswill be..-.
minimized. It has consistently adhered (extent for one minor

concession to the Air Forces, and another to the ;ur~eon

General?~ office) to the basic poliqr of limiting the types

of experimentation to these of z we?-1-testedand well-understood

nature in order that the test may serve to correlate what

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

is being studied in the laborat~ry. ‘!!hebiostatistical aspects

of the nrogmm mzy be considered to be repre~entative of the

tho~,;htand pl=nning which have gone into this operation.

.3Vensuch factors as pre-t~st r~nd~mi~ation of the animals

be sacrificed serially or to be shin~ed Wck to the States

long term study have be+n taken into consideration.

to

for

B. Procurement ~nd Logistics: well under centrol. The— —

animal colonies on Jantan are thriving, the large animals have

been dewormed and are in gond condition, the effects of t~ns..

oce:lnic flight on nouse colonies have bebn studied, etc.. The

animal stations have be’>nprocur~d and :~.--~earto have been

subjected to ade~uate performance tests.
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c. ~f+rq~nri~l: Those whom I know are competent and well———— _

qu:>lifiedfor their jobs. ‘Thepersons in charge of the Bio-

‘nedicalprogram are scientificcll,y competent and have a go~d

practical understanding of logistics and organizational problems.

D. ‘he operational aspects of the ~rogr=.mOperations : . .

he.vebeen well thought out and will be rehearsed thoroughly

before shot time. ~h~ ~cientif+.c ner.s;nnelwill be kept out

of the field and will.be re~~onsible only for placing the

bi~lo~ical m~teriz.1.~in insulating liner~ which will then be

distributed ~t the nroper station? snd collected by competent

militar,y te::m~. !here l~il~.be five >-man recovery teams, each

with a.monitor frnm General Cooneyte outfit th~.twill be

reenonsible for placiflgand coil.ectingthe liners. Cnly two

of these tes.mswill.go into areas which ‘rillbe radio:~ctive

and the other three will be used.for collecting Fe~rse’s

material on non-~ctive islands. They will serve as resar’~e

tema,sfrom the point of view of radiation ex~osure. The te:].ns

will be allowed to take an aver?ge of on~ roentgen of gamm.~.

Tddiatio.nper man (but Ze Roy believes that this dosage can

be incresbed to 3 r if neces~ary). The monitors ‘~117-act in

&n advisory c=.mcity, bl~twill ~P-l.Ortto a chief monitor

(Ca~’t::in%ight) whg will be ~j]ith~h~ be~,chmaster ad will

hzve ~uthority to order evacuation. Le Roy will be in a

boat nearby and ~,rl~lbe in direct communication ~.~iththe teams

and with the beach master. The problem of recovery of biologic~.1

m:.teri~l ~hould not ?rove to be difficult. ‘nhestation design

provides for alternate methods of recovery of materi:.1in

case the usual methods of evacue.tioncannot b~ used. The

radiation hazards for this type of an nx-lo~i~n can be estimated

with reasonable accurecy ~nd should not be ~erious--l~0 mr oer ‘nour
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is ex-nectqdto be the highest mdicti.on intensity ‘.!hichthe te:~ms

will encounter

It will.t:;.:e?b~~t ~-~ hour? to distribute th~ animals

before the shot md abo~~t~n ecu~.1time to r~tur’nthem to the

laboratories. Im~ediately ~.fterthe shot, a helicont=r will-

go into the area, give the ~~1-c~e~-rsi~~~? collect a few

neutron indic:.torsand do minor rep~irs concerned with sir

flow into st2tions. A s~ecial crew will arrive by s;:eedboot

on the island within an ho~r after the shot, will-be prepared

to repair .sts,tions:+ndto obtrin the first two ~airs of ni~s and

dogs for ~erial ~acrifice.
~hege ,~nlmp~-q~,,11~1-‘oereturned to

the l&borpLtories within thre~>ho’~r.safter $hot ~imes

<. CTTO,r-P71.Tlcn ~f the Operation: will be given ‘~erball:~.
L— _.——

11 T3iolosical kteri~lq tO be used and Methods of llisgl~y:

.4. -Tynes of LMaterials: The bi~lngic~~ material~ tO be

displayed differ for the two tests in the following w:y:

Test 1. 1. Biological.Dosimeters

a. Corn in nackets (for high flux neufir~n-

b. ~m,d~scan-hia. (inflorescences :nd

pl~nts to be used primarily for

~o,,,nrdo~es of neutrons)

c* Mice (thymus-spleen weight ch:ange,

to be l~sedfor both gam~a E.YS

and neut.s.)

‘-).. Mammals (Survivpl.vs. dists.nce)
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3. )iAITL-n313( Jneci:l Gtudies )

a ● dogs

1. sericl sacrifice

9-. hem::tology (? al~o ‘>igs)

4. lle,mrn~.ls(!!hermalef$+cts vs. distsnce )

fa. dogs and pi<s (1:4 ratio)

1 three tests per e.nim~.l(timeL.

versus effeet)

~. three tests per animal.

(wave length vs. effect)

5. ~RadiationMezsl~rements (by Bio-medics.l group}

a. Radisnt Tnergy (to be me~s~red by !J.3.-_.~

1. total in-tegr=teddose ~t

each sts,tion to be me~..sure4

by Iearse

b. Ionizing Radiation

1. Man-sized laminated masonite

nhen ioms: Iach will contsin

filn and ion &~rnb~Y% tO

give an idea of the

homogeneity of the incident

r~distion and the amount of

scattered radiation. .L.-air

of these ~hantoms will b~

placed at each large animal

st,ation(with ~:.meamount of

shielding); others will be

~laced at closer and further

;oint:; and some will be

nla,cedin st=nd=rd arm;/t~:~~{~”

DOS.A.$emw
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Lucite sphere? ranging from

5 to 50 cm. in dia.met+?r..!:.

graduated seri= of spheres

wi~~ be ~us--]endedat e,qch

st”-tion (? large and small

animal station). They

cont:in film packets and

ion chambers (high saturation)

and care d?signed to give the

radiation ,doees in air.

Mouse phantoms: MoIuse ~izpd

lucite block? containing film

to be olaced at each mouse

station. ,

Other measurements of neutron

=nd g?mw ray intensity and

snectrum will be mad~ by

1?.R. L. z.ndLos Ala.mosgrou~.

TPq~ TO .;tudi~s br 13io-medic~l group limited to the fol’.o-;in~:

1. biologic~l Fiosinetr.y

9.. mouse survival. vs. di~t:znce

3* thermal effects in l.a.rge~nimz.ls

4. ionizing and therwl radiation measurements
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shuts off temnor:’rilyafter the shot to e~clud+ pos~ible

cont~.mins!tionby fis-ion products. )

1. Ground ~tctions:

~Y~~ 1: TO house -x3.cl~9t2of corn. Don’t know

d~-tailsof de~ign but will be very C1OS

to tower.

~y~~ ~: Hemisphere ty~e strtions for neutron

dosimetry. Has great strength end shie

out ~,lmostall g:~na ray? b.ymeans of

6 in. Is.yerof lead ~~ifitedon the out-

side “vithcadmium.

TypE ]:
...

D(NBAwm?w
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111 Detsiled Flc.nsof Indicidu~l ~xperimer.ts:

‘1L. 3iol.ogical_9osimetry

10 corn: Corn undergoes a disproportion telY ~::rge

number of ~omatic -nutstions when irradis.ted“~ith

nqutron~ ● “acket? of kernel~ will be ex-.:o~edto

dif~’eringamounts of radiation ringing from a.

minimum of I.’;,0.;0w.n-a roentgens =.nd10 neuts,/cmz

+bo 7Lmaximum 9f 3G .,0 .).. ~::ml:i r and 101’~lleut..

Closest station ‘i~illbe j03 yards and recovery will

be del=yed for sev”ral days. :he seeds l;Tillbe
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studied lby.fi.nderson of J.I.T. , who m:<deob,servction5

on the 3ikini corn. Uontrols h,avebeen .studi?d

c::refull..ywith ?50 k.v. x-rays and with wAter boil‘r

ne’uts.FItLos A12VloT.

>. Tradescantia: In<Tor~sce~.ce will be placed st

close stations and plants at far stations.

Dr. Cong%r of oak Ridge will be in chcrge of

this study. jmears of the pollen will be made

at 21 hours and four days after exposure (the

two cl~ssical times of study) and some of the

scoring of the chromo~~me breaks will be made

a.tJantr~.n. Thi~ tyne of study is of p~rticular

import:nc~ in the St.~dyof neutronc,a.sthe

incr?ase in breaks i? not (?) linear in the case

of gzm~a rays when the dose exceeds 250 roentgen~.

I ~resume tkfi.tthe neutron studies with fis~ion,

pile and cyclotron neltrons such as have be~n

reqorted in the lite~tlre are bein~ continued.

:he tradescantia will be placed in the hemi~pherical

st~.tionswhere they will receive an estimated
~olo

to 10’3 n~uts (l~rg~~:~fast) and not wore

than 30 gamma roentgens. They will al~o be

placed in the cylindrical stations where they

will- be e~po~ed mrinly to gamw ra,ys.

3. Mouse $pleen- -thymusweight decrease: ~hi~ is

an ~xcel.~.ent~~ndno’~etidea.,but it is the le~.st

for the

studied

photons

inhalation).

this problem

of dif:ernnt

biological tests (extent

Garter at Lo,qAlamo.shas

thoro’.lghlywith neuts. and

energies =nd has cclibw.ted

the weight decre~se in these lymphoid tis~ue~
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for differ”nt rddiations. He has dsmonstra-ted

exc~?.lentf:>miliesof curves which ?how, for

n~~~y~~, a decrea~e in thymic weight of 35 ~.nd

10 per cent respectively for the same doses of

?50 and lJOO k.v. x-rays. ~he s~leens are.

weighed imnedi?tely after autopsy Of the anima~~~

but the thymus is placed in formalin over ni;ht

to pel-mitea~ier separation of the fat. 1300

seyir=teweighings will be done in paired

weigh.in,gbottles for ~~.chte~t. He has five

b::l~nce~,~ regular staff of seven and will-~d~

se~~enother helper~ to his group after each test.

3.trial run using 250 ls.v.x-rays will.be conducted
on Jcpta.non the qener~tion of mice ~receding those

actu:,7_l_yused in the first test.

B. ~vlouse ~xperl~~~ts (other than dosi.metry) The I’lhybrids of

the LAF strain are being used because they give the most

consistent data on mortality studies ac~ording to Cronkite

and Lorenz.

1. Mort::l.ityvs. dist=nce: This will only be determined

for sja’”~aray~. There will be thirty animal? of

~cch .5PXin t}letwenty-nine cylindrical stationsl

which are so nlzced th~.tthey will receive increasiilg.

do~es of g:.m~arays in increment? of ‘?5 roentgense

:he probable dose range which will b~ covered ie

40-1200, but it may be 50-1400, or S0-1600 r.,

d:pending u~on the bomb efflclE?nCy. I don’t”

think these animals will.!>ea~to;lsied. :hey

should be recovered in 4-5 hours. Leth::,].dose

~tudies under ~imu?.ated field conditions have

b~on commleted at Hunt=r’5 Zoint.



2.

stat,ion~ eam.ar’~edfor long term survival

studia~. Tol.lovinsthe shot, they will

be l:oolndin gr~u~s of four (covering a

dose range of 100 roentgens). Not more
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unexposed animals of thi~ ~trwin =nd those

given varioua amounts of ?50 k.v. x--rays

have been w~ll est:’bl.ished.

b. Neutron survivors: The survivors of the

eight neutron qrouns of neutron-ex:posed

a,nim=.ls(50–$0 ner group in hemispherical

stations) will :~lsobe returned to Furth.

They will be exposed to a-;:‘roximatel.ythe

following nlmb~r of rem of neutrons:

14, 40, 70, 14C, 560, and 11’?0. I don’t

know how they ~.regoinflto control these

grou~)s(1 ~u -ose by unenoped animzls).

3. Inhal~tion Txperiment~: Groups of (?) 30 mice

will be ~l~c~(~ in the fuselage of drone ~lanes

and the outsid~ air including f. p. will be

adnitted through louvre,qinto their container.

ih~n the anim~l..~are returned to J:.ptan,they

will_be sacrificed se.ri=l’y. The lungS,

g.i. tracts, ~kin and c?.rcs,s-~eswill be

,~o~l-ed,frozen and rqturn~d to LoS ~@,mO.S

for as~ay. ~h~ tot~~ ~.djo~.ctiv;.tyof the

orgz.ns,c.ndthat d’~eto molybdenum, will be

d~termined. In this way it will be possible

to differenti:-.tebetween f.>. d?posited on

si-~,.n and subsequently sw~,llowed from that

inh~.led. I don’t know what kind of physical

air .sam~lingd?vice? ‘~il.l.he used to control

thjq e~~eriment other ~h~n those used.to CO~~-eCt

1?Fmn .e~ for yi~ld ch~mistr$. This i= one of



two instancqs in vhich there hm been a

minor deviation from the crogm.~l.~b.z.~ic

~hitosonhy of conducting only well understo~d

and easily internreta.bl.eexneri!nents. ~he

~i,gnificanceof the mouse inhalation dat~

will not be clear, but the Air Forces have

be-n extremely eager to obtain this infor%tion

which slthouqh noor, they feel.is better ~hsn nor.?.

.3u. ‘Qrge l.nimsldtudies:

Pigs md dogs (foxhounds) will he used. ‘Ihereis ~o~e concern

about whether the pigs will.be am:.11enough to fit ~ome of the

cent:iners 2s an error ‘,msmade in the time of breeding. Thi?

together with the slight d ‘lay in the shot -timehas caused

par% of Fe=.rse’sgroun ss to whether

-large The veterin9Lri:-n~.t~hot time. .

confid~nt that he can hold down the
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?-. Thermc.1
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~or [~r.i~yhemtotogical. studie~ mention~d

b~low :nd the ‘ol.o~dof th~ do:<~‘Jillbe ~~~v~d

for chenica.1studies.

Blood Counts: To be done d:ily on do~g~?.nd

pigs by Commandpr Cronkite.

Blood Ghernistry: 50 percent of the do~ blood
c-tawtopsy will be ~aved. The pl~sna will be

Senarated.and frozen. ‘Thefollowinq stiadie%

are Contemplated:

1.* plasma fibrinogen (?? by whom)

9.. non-protein bound iron (Ch::.nutin)

5. serum potassi.lm(Hsstings)

The remainder of the pl~.~ina will be stzbili~ed

and preserved by pasning through ~~nion

~~chan~e column (Libby, ‘J.c.L.A.).

Radiation: There ~jrillbe fi~~~st~.tionsin the

first test, six in the second, e:~.chcont~ining eleven

animals (three or four ni<s for every dog). .%Ch

~.nim~lwill.he anesthetized and hisldin nlace a,gainst

the norts desi~ned to ad~it non-ionizing radiations ~f

diff~r~nt w?.velength or at difTerent tim~s after th=

ex~losion. ?hr~~ com’”;i~~,tionpof biological measurement=

will be rode--the first, the thermal burns versus time

i.e. durin< the first 30 millisecond interval after the

explosion and during the ~eriod thereafter; the second,

the burn produced on skin gradually exnosed by :2.slidin:~

shut-terw’hichopans at a definite rr-teof speed, and

third, burns Troduced bv sxcluding certain components of

the li~ht spectrum, i.e. by filterin: out individurll.y

the ultro.violetjthe ‘~i.sible,:jndt’heinfr~red light.

‘?~chOf the~e t?sts ‘~rill.‘oacar ied out on both pi~s ,znd
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dogs and each will have its own control of o.~rnallVort

which admits all of the thermal radiant energy. The only

studies which will be made on the burned areas are

1) descri~tion of intact lesions, su~:lemented by Kodachrome

photography, and ?) histological examination of bionsy sneci?nen$.

Another ‘.~iologicaltest that has just bean includad at

the reauest of the Surgeon General~s Cfpice ib the effect Of

therml. radiation% on nmall piec~s of material in contact with

the ‘kin. Twezve .~uchte,st,swi~l be made on four ,anim~~.sin

the outer station”. (Thi? will.be integrated with the materi:l.

te~tin;~ nrogmm being car ied out by !;heN.D.R.L. ) Es.ch

station will have an integrating calorimeter which will

measure the total radiant energy. These instruments have

been designed so that their records of total energy can be

broken down in terms of 7~.R.L.data.into time and spectral

distribution.

The stations are nlaced so that a large range of energy

i~ covered, It is ~stimated th::tthe minimzl ~nergy studied

during the fir~t te~t will be 5.3 to 3.3 calories per SC. cm.
7

while the mc.ximum. will be 57 to 725 cal,’cm-. A comparable

energy r~.nge‘jillbe studied during the second te~t. :he

minimal energies are approximately those reauired to produce

threshold effects (5.7 cal/sg. cm/sec.). These estim~.tes

of thernal energies are ouite uncertain. ‘!heydepend u:>on

who makes the cz.lculationand will certcinly vary with bomb

efficiency, atmospheric conditions, etc..

These studies have be~n well controlled by prelilin[..ry

experimentation here at Roches+,sr. 131 individual tests on
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SOIVP the discrepancies in the interpretation of dosage in

the Ja-~aneseand the arguments aS to dose-intensit,y ef~eCt5.

If the results from the variou~ tests should not jibe or

should conflict, it m~y etill. be ~os ible to discri.min~te

between true and ~~urinu~ re~ult~. The rroblem~ which will

not be ~ol.vet by thi~ test are imnos’ible to antici-x.tef but

my .,vP55 is thz,t if you :re ~~pnning p+nother test, the dose-

inten5ity cuestion ~hc)i~l.d ‘?P con~idered QS the mo~t li~rely to

be ~til~ in cuestion. Anothqr practic:~.1 piece of information,

which can IQ obt:ined in time in the 1~.boratorybut which

could be determined (with limitstiorl~)at a later tsst is

the combined effect of ioniv,in~ and therwl raadi::.tions on

large animsls.

IJote : Ilonald?on will not particin~.te in te~t and testing

like th~t done at 9ikini will not be carried out.


