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On 1 March a thermonuclear device of uaprecedented ylield vas detonated,

NKITE, M,

lmental pa

roximately E + 5 hours & visible fsllout occurred on inhabited atolls

nd on a Japanese fishing vessel, 239 Marshellese, 28 Americans, and 22

V. Exper ;

Madjca)

Japanese vere exposed to dangerous amounts of radiation, The Marshalless

Di

and Americans vers promptly evacuated to the Naval Station Kwajalein for 407578

observation. The Task Force and the Naval Station were not prepared for

such anevent either on paper, by experience, nor were technical manuals

available to cover the possidility.
The Task Force requested a Joint DOD-AEC medical research team, The

composition of the team is pertinent:
ﬁ CLASSIFICATION CANCELLED

- Ravy Medical Officers R
DATE [ - 27 ~( 2

TAT

US VER'FIED UNCU\SSIHED - ¥avy Medical Service C Por the Atoric Energy Comaission

- Arxy Medical Corps, AF RAYMOND A. CARPENTER
for ¢t

- AEC €ivilian M.D's Chief, Declassification Branch

13 - Navy Technicians
The Army and Air Force were unable to supply sany professionsl or technical
qualified personnsl on such short notice, All personnel in the research
tean were experienced ia radiation by virtue of years of work either ia the
laboratory or in the field in testing of atomic weapons,

The tesm arrived at Kwvajaleim on 11 March, the tenth post-exposure day,
approximately 90 hours afier first sotification of the accidsnt, Prier to
this time the Haval Station medical personnel provided excelleat msdical :

\ care for all, Hovever, the early data 1s highly biased and completely
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uncontrolled from & technical and statistical standpoint, The fallout wvas
particuilate, visible, described as snow, It produced itching and burning
of the eyes., It continued for a matter of 4 - S hours,

The calculated doses were:

a, 64 Marshallese 150 r
b. 18 " 60 r
¢. 28 Americans 5
a. 157 Satshallze 17 r

The doses were based on
a, Tims of bebinning of fallout,
b, Duration of fallout,
¢ T-1-B survey meter readings at time of evacuation,
d. Assumed decay exponent of - 1.2,
e, One recording dosimeter on Rongerik off scale at 100 =,

The doses are inaccurate because instruments cut off at 80 KEV, fallout
was prolonged, decay exponent was variable, and time of beginning of fallout
is only known for Rongerik, On the first slide cumilative dose of time is
shown early evacuation,

The fallout material contaminated skin, bair, was ingested and inhaled,
The discussion of medical findings will be limited to the 64 on Rongelap.

The others had similayr findings of lesser severity.

The study leaves much to be desired from a scientific standpoint, There
are no satisfactory controls. The natives did not have pre-irradiation blood
counts, & coumparable random sample of similar natives vas not svailable for
comparison, Our pseudo controls were obtained from Majuro, were studied omly
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once, and though age and sex distribution vas the same, it vas not possible

to select the control individuels at random. The evacuated natives were
scared, diet vas different, they were confined to a compound, in short they
were irradiated and under severe psychologic strain., Despite vhich they
were most pleasant and cooperative,

All individuals were given complete examinmtion, and history through
an interpreter, Medicel care was available for all vho desired 2k hours
a day.

From the history the following vas obviouss - - "

« .

a. The fallout produced annoying itching of skin, burnirg of eyes,
and lacrimation, U ¢ ¢ < - 2R |
b, 2/3 on Rongelap were nauseated, - -
e, Two vomited, " CT Len
@, - Diarrhoes questionable, = - W
The sbove with exception of skin and eyes symptoms vas conmnected vith the
fallout radiation, since none of the lower exposure groups experisnced nausea,
vomiting, or diarrhoea. The skin and eye symptoms could be chemical irritation

due to the lime since the fallout particles comsisted of flakes of calcium

I N
PO

oxids coated vith radicective materials,: = ~° -
The medical findings will be considered under the following ‘categories,

skin, blood, clinical course, internal depos{tion and excretion, =

~ -

S_ki_n_: oL -t
Epilation occcurred in a large mimber, It was never complete, It was

spotty, coincided with skin lesions, occurred only in those vho had severe

external contamination, Believe it is due largely to Beta rays and very soft
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gamsa. The vhole body midline dose was not high enough to produce epilation,
On the next slide the development of epilation and neck lesions as function
of post-exposure time is shown, T |
Skin lesions first aﬁp&md 12 days post-exposure but were not
appreciated, The early lesions were on face and forbead, were acneiform,
occurred in teefugern’ and vere mot connected with radiation. By the lhtﬁl."
day, increased pignmentation and absence of lesions in the 157 Uterik natives
impressed us with the 1iklihood that these skin lesicns were induced by
radfation. Eventuslly all parts of body vere involved to some extent though
variation betveen individusls vas great. Clothas protected. Those who
bathed early 41d not davelop or had minor lesions. Foot lesions vere |
disabling, Otber lesions were amnnoying and to & lesser extent painful,
A1l lesions vent through . typical nqmnce, pigmentation, roughening,
dnqmntion rron center outwnrds rcpigunutiu, nbnoml color, and some
thickening of skinm in more cevere lesions. A few lesions were bullous ,
ulcerated, and were slow in healing. Examples of lesions are shown in the

.- B

Kodachromes,

Typical Auricln nilitary nnitoru wouldgivo ‘almost cod;:lete protsction
from skin lesions except “for utarm thlt night filter through or under the
uniform, If proupt dncontlnimtion with unlimiud sonp and vater vere
possible,skin leaiona vould 'be premhd Ir hsir cannot be vuhad tree or |
contamination umdiculy, 1t chould bo clipped otr shlvud oft.

The American nogrou and tho mtivu develaped au 1ntereat1ng and almost
unknovn rediation phencwenon, & transverse pigmni bend that grev out with

the fingernails.




The primary and secondary erythema of radiation lesions in white

skinned people was not seen,
The histologic picture is characteristic

Numerous bdiopsies were taken,
The severity of

of radistion injury. Deep vascular lesions were not seen,
superficial injury makes it almost certain that the injury was due to low

ensrey beta. The absence of deep lesions probably indicates late scequelae

will be few and probably not severe,

Hemtological Findings:
Pre- irradiation of th. 1nd.1viduals and rnndan cou:p-rable conu-ols vere

Pre-tast blood counts were not perforned for Operntior CASTLE

not pouiblo.
80 & pseudo control group had to be obuined fran Kvaallcin Auricans that
- ..f"s J- u,. s

had been in tropics for about two months On tho ncxt slide are shcwn the

changes in leukocytns far tho Rongerhp group. o
BLIDE, This slide showa the hemtological chnnges 1:5 thn Ro::gelap

group. 'I‘otal leukocytel fell during the fir:t veek .nd remined at

about 65 percent of the control uvalue during the second week, The

rise seen in the third week may be relatesd to the abortive rise seen

in animals (manifest at & different time, hovever). The high count

on the 30th post-exposure day coincided with an incidence of 58 percent

SVl

of upper respiratory infection in the populatien,
Total lymphocytes fell within three days of exposure to a value

of approximately 4S5 percent of the control value and reamined so for

the six weeks of observaticn, The fluctuation in total leukocytes

then was attridutable almost entirely to changes in the neutrophil

Cmt. .




kN These are not very impressive changes in the mean count of tho bdup.

There is no experience to make a biological guees of expoaui'e oxceft to

say that the magnitude of changes appears sublethal, . h
COn the next slide are shown the platelets rhanges,
SLIDE. The mean platelet count fell graduslly until the third veek,
when it fell precipitously to Teach @ lov valus of 35 percent of
the control level during the 4th and 5th weeks, Several individual
platelet counts dropped below 100,000 and the lovest count observed
u; .35 ,OOO.. .Foiiowing ihia low 'period an ippéeciable rise in count
vas oba;md fnsfnning tanrd the end of the 5th wveek,

! " Bematocrit changes were slight and their possible significance
mst avait statistical evaluation, | R

- ... o - Furtber hematological study by age groups is bdeing undertaken

- and difference observed will be reported after statistical analysis, .

’l‘he Ailingnae netives and the Rongerik Americans showed remarkably
ainillr heutological changu o the Rongellp goup except that counts on
all blood elements were consistsntly higher. !

!

Clinical Evalustion: ™
ALl exposed personnel vere given thorough physicsl exsmimstions initially

and were followed ‘ciose:iy'thereattzr;"“" None of the diseases vhich were seen

e ooy,

appeu-ed to be related to rudiation effects R either direetly or a result of

hentological changes .

e

Next slide .

i ' ELIIE. BHere is a list of diseases seen and the number of cases.
These diseases are comperable to those seen in the less exposed

Utirik group.




It wvas decided in advance that prophylactic therapy, antidbiotic, or
othervise would not be given arbitrarily for the sequelae of radiation
injury but that therapy would be instituted only as clinically indicated
tor specific conditions, However, if a severe granulcpenis developed in
any patient, the problem would be reconsidered,
At no time was prophlactic treatment given based on hematological
changes alone,
SLIDE, Here are & list of conditions that were treated with penicillin,
These patients would probadbly bave received antibdlotic therapy even had they
not been irradiated, with the exception of course of the radiation burnm
on the foot, S - - R

It Is :l.nurnung thnt in -pih ot tho r.dntion-indueod hemtologicnl

K

chanan ’ tho exposed individualo mc a'ble to mcecumlly combst, without
sptcitic thorapy, the ordinary 1nfcctiou oneonnurcd including an epidemic

‘A"""s'

of cmn coldl lnd thn lddad cmu ot exunun lkin lesions,

Thcrc m no 1ndicntion of helon-hugv ulochud vith tha 1ower platelet

P

countc\cxe-pt 1n tvo mn vho hnd cxceuiv‘ um- -t th- tin their platelet

EAIVON

counts vora d-muod. L , i

Throwro tmmn mthkmehpmmwn mgmnt ALl .
ﬂn-u triustorl \nro nmuntcd Th.r- nn no c‘bnernl nmtm attribuublo
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Next slide,

35,000 platelets
1000 granulocytes

" Fibrile 111nen

" on brink of diultu'

. ‘ ~ .-f:_ s
Internal dopositiom e

soes

Radioactiv. icotopes “7 being excreted. Aldntc are smll, Plutonium

" el

fq
15 barely uucublo. . ’% Long life isotopes are on bonderline of ptniuibh
e hY
-

1ife tims quuuuu. Iodine family gave an estimated 1so 600 rep to the

thyroid a a;uablc dose but the thyroid is very ruumnuunt. '

Conclusions!?

1. Platelets are most relisble quantitative index of exposure to
radiation, S |

2, Time trend of human beings is significsntly aifferent troltho average
laboratory animal, ‘ | et |

3. The changes observed in the munt group vere mbhthll but close
to the lower limit of the lethal renge for man, "' |

h, Fallout radiation in conmection with large thrlomclur weapons
detonated close to the ground my bo & very seriocus -ueul mzmy problenm,

S. TFallout problems vith all atomic weapons m-t bo n-mlmud.

6. Troops exposed to similar smounts of radistion could be used, if
Decessary, for not more than tvo veeks aud then hospitalized and carefully
observed for late sequelse, - | -

7. Recent chdiu st MMRI indicate that upu'atn uxim porniu:l.blo o

and calculated risk doses my have to be umn-m ta- th initi.ll rlditt:lon
from dbosd ute-tion and the tutdml thu of tuua p«luct-. R




