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';;'-t BNL LOG No \-\\)>\. 
For BG'• Conference 29 Jul7, Mar•ball•H Incident ~~ \ ~~"-' 

i€ 
] ~ .....; ~ On l March a thermonuclear device ot uaprececlentect 71•14 vu 4etona tact, 
c,C.ICU -

I 
~ -~ ~ ~ !pproximately H + 5 hour• a viaible tellout occurred on inhabited atoll• 
{.) c. ;; t :;, 
o; ~ -~ :§ and on a Japanese :thh1Da veeael. 239 !l.arshalleae, 28 Americana, and 22 
~~~B 

\ 

iS ~ dS Japaneae were expoeed to dangeroua uaount1 ot radiation. The Mar11halleae 

and Americana were prampUy evacuated to the laval Station KwaJalein tor 

observation. The Taak Poree and the Naval Station were not prepared tor 

web &nft9Dt •1 ther oa paper, b1 experience, nor were technical ranual• 

available to cover tbe poaaibllity, 

The Ta•k Force retm•te4 a Jo1at DOD-AEC mcUcal reaearch team. '!'be 

compost t1on ot thl teaa 1• pertineata 
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Tbe An1J &114 Air Force were unable to •uppl1 AD)' prote••1onal or technical 

qual.1t1e4 per•ODD1l on aucla ahart notice. AU 19raomael 1D the reeearch 

wu wn •XJ>er1enoe4 1• ra41at1oa b7 Tirtue ot 19ar1 ot work •1 tber 1• the 

la"bol'atG17 • 1• \be t1el4 in ••tin& ot atomic wapona. 

~ _. anbe4 at XvaJale1a OD ll March, the tea- 1>09t-GJ09un 1i&11 

apprmrba'-91.y. 90 hour• attar fir1t .otiticatton ot tm -aecide11t. Prior to 

t.bia U.. tm Daftl. Statioa •41cal peraoamel prov1"84 excelleat •41cal , 

care for all. Hawver, ta early data 1• hiahl7 biaH4 &Del completel.1 
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uncontrolled tram a technical. and. •tati•tical atandJ>oint. '1'be tallout va• 

particuilate, visible, described u 11now. It produced itching and burning 

o'! the •19•· It continued tor a •tter ot 4 - 5 houra. 

The calculated doaea were: 

a. 64 Marshalleae 

b. 18 " 

150 r 

60 r 

c. 28 .Amricana 75 r 

d. 157 , IJ o.1%~ 17 r 

The dC1Sea were baaed. on 

a. Ti• ot bebinning ot fallCNt. 

b. Duration ot fallout. 

c. 'l'-1-B 1urvey •ter reaclinga at time ot evacuation. 

d. Aaaumed decay exponent ot • 1.2. 

e. One recording doaiJleter on Roagerik ott 1cale at 100 mr. 

The 4oaea are inaccurate becauae 1natrumnta cut ott at 8o DV, fallout 

wa prolonged, decay exponent wa• variable, &114 ti• ot begiDlling ot fallout 

1• only known tor Ronprik. On the tirat al1c1e c:umlatiw doH ot timt 1• 

shown early evacuation. 

The fallout material contamimted. akin, hair, vu ingeated and inbaled. 

The 418cuaa1on ot medical tintUnga will be limited to tm 64 on Ronplap. 

Tbe other• bad aindlar timiinsa of l•••er ••verity. 

The atudy leaves much to be deaired from a scientific standpoint. There 

are no aatiatactory control.ti. '!'he natives did act law pn-irradiation blood 

count., a cam:pe.rable random sample of aimilar nat1v.a vu not anil.abl.e tor 

compari•on. Our pseudo controls were obtained trca Ma.Jura, were atucl1•4 Olal7 
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once, an4 thoagh ap a4 ••x ·41•tribut1on vu the •-, it va. not po•aibl• 

to select the control individuals at random. The evacuated nat1-ve• were 

ace.red, c11et vaa different, tbe7 wre confined to a compound, in •hort they 

t were irradiated and under aevere paycholog1e strain. Despite vbich they 

I f were mo•t pleasant an4 coopent1Te. · 

All in41vi!uala wre given complete examtmtion, and hiatory through 

an interpreter. Medical care w• anilable tor all who desired 21i houra 

a 4ay. 

From the hi1t~ the following vu obYiou s · · ~: -· · · · 

. ; 

a.· 'l'be fallout ~oduce4 annoYtng 1 tChilag 'ot 8kin, burning or e;yea, 

and lacr1mat1on~ 
. ' ~ . 

b. 2/3 on Roaplap Ven nauHated. ~ -

c.; '1'vO vomited. 

·4. , DtarrhOea queatianabl•.' ' ~-~:.:... :.'.;r; .::":·.:. ·. 

The above vtth exeept1on·ot 11!i1il an4 .,_-•J11Ptou val connected vtth the 

tallcut radiation, ·a1nce none of the lover 9Xponft-·&rcnipa experienced nausea, 

YOlliting, ·or diarrhoea. Tbe akin and e19 •J11Ptcml could be cheld.cal irritation 

clue to the 11• •ince tm fallout peticl•• :c'oaitate4 ·or. flake• ot calcium 

oxide coated Yi.th radioactive ·uter1ala.~ · ·_:~ , .. ·.: :.:~ ~· !' ' · • :· 

The •41cal findings will be eoui4ereci adft the ·roU.oving 'C:ategori••, 

•kin, blood, clinical course, internal 4epoa{ticilfan4 exeretioli~ .. 

Sld.nz .... - : r ••• Ir .., -
Epilation occurre4 in a large miinber. It WU. Mftr cnaplete. It vaa 

apott7; coinc:f.484 with •k111 lea1ona, oceurnci GDl7 111 those ¥hO'ba4 aevere 

external contem1nat1cm. Believe it ta due largely to Beta rays and very aott 
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gamma. The whole body Jdclline do• vaa not high enough to produce ep1lat1on. 

On the next slide the development of epilation and neck le•iona aa tunction 
.. 

of post-expo•ure time 1• •bovn. 
Skin lesions fir•t appeared 12 daya P011t-exposure but were oat 

appreciatec!. irbe early leaions were on face and torhead, were acneifora, 
.··. 

occurred in teenager• aDct were not connected Yi th radiation. By the 14th 

day, increased pigmentation and absence ot leaiona in the 157 Uterik native• 

imprea•ed us Yith the l1klibood that tbeae •kill le•iona were induced by 

radiation. Eventually au parts at bo47 vere -:t~lwd to aom extent though 
. . • • ,• . - 1·1y_ ..... / .... 

ftl'iation between 11141v1duals vu great. Clothea protected. Those vho 

bath8d early 414 Dot drlelop or · bad minor i~~1mia·~ Poot lesiona veN 
' . • ·- . ' • , . ' .. ' • ·~ ("• •. . . I:• f ·' .,. • ,. °"· '! • 

di•bling •. Other le•iom were um.oyiiig and to a leaaer extent pa11lful.. 

All l•a1ona we'nt thrOuah a typic~l ;;~~~ ~· piplntation, rCNgbening, 

c!aaquu&tion ~om·ceiate~ outvarda~ reptP.atatt•, ab~ color, and 80. 

thicianing ot akin 1n more severe· les1oi:ia. A few· lea1ona vere bulloua, 
.·. . . . .. ' , ,,·~:: - .. 

ulcerated, and were alov 111 healing. Exam.plea ot lee1ona are ahovn in the 

'· •'·•r '-1 #> • • •f ~ 

'r1Ptcal Americ~ ailitary uniform wuidcgift &i.oet cam1'1ete prot.ection 

:trcm •kin lea1ona e~cept ,-tor ·~terial. t~t ~ght tilter ·through or under the 
•· • ~',. ~ • ·• .. • ._. ' ,, I " .• ~ '• ' : _, 

unuorm. It prompt dacoataninatiaa ·vi.th UDl.imit.ed aoap ad vat.er were 

poeeible,skin les:iona would be prevented. If bair cannot be wabed tree ot 
. ~ ' . . '; . . . ~. ~ ~· 

contamination iwdiately,, it ahoul.4 be clipped or abave4 ott. 
1. • .... ,..,. 4• 

'l'be Amric&n •srce• and tbe natiwa cievelOJ,ed-an interesting and al.moat 
• \. > • • -· ' - •• 1 .. . . 

unknown Tad1ation pbe11e1mnon,, -. truaver·.e pigmnt band that~ out vtth 

the t1nprna1la. 
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The primary and aecondary eeytbema ot radiation lesions in wbit.e 

skinned people was not aeen • 

Rumerou• biopaiea ~are taken. The hiatologic picture 1a cbaracteriatic 

of radiation injury. Deep vascular leaio1111 vere not seen. The severity of 

superficial injury makea it almoat certain that the injury vaa due to low 

enerb;v beta. The absence or deep leaiona probabl1 indicates late sequelae 

vill be tev and probably not severe. 

Hematological Findinga: 

Pre-irradiation ot the individual• and randm comparable controls were 

·; not poaaible. Pre-teat blood count• were not perfarmed tor Operatiol'! CABTLI 

so a pseudo control group had to be obtained frcm KvaJ&le1n Americana that 
.. ,, .~ h,... .: ... ··_!.fi· ... J:·.~~··; 

had been in tropics for about two montha. On the nert •1148 are shown the 

changes in leukocytes far the Rongerlap group • . , 
- ~· ... f. l.,. 

SLIDE. Thia elide shove the hematological cbangea in the Bonselap 
•• • ... -- •·. ·. • • .. • • :. '~: :; -r :: :.,t:'i ..... 

group. Total leukocyte• tell during the f'ir•t veek and re•ined at 

about 65 percent flt the control uftlue 4uring 'the Hcona veek. '1'he 

riH 8ff1l in the third wek -~be related 'tO th9 &bort1ft ri•e seen 

in animal.a (mnife•t at a dittltreat tim, honver). 'l'bl high count 

Oil ~ 30th poat-exposure day coincided with an incidence of 58 percent 

ot upper respirator,. infection 1• the JOPl}atin. 

Total lymphocyte• ~ell within three 4ay1·or esponre to a Tal.ue 

at approximat.ely Ji.5 percent ot ti. control val• a4 reudned ao tor 

the a1x veeka of obaervation. Tbe fluctuation in tot.al leukocyte• 

then vaa attl'ibutable al.moat entirely to change• in the neutrophil 

couat, · 
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The• are not ftr'7 impre••i• change• ill the man cOWlt ot ·ti. gro11p. 
. . ' 

TbSre 1• no experieuce to •ke a biological sue•• of expoeure except to 

3ay that tbe magnitude of cbangea al'Peara aubletbr.l. 

On tbe next slide are shown tbe plateleta r'banges. 

SLIDE. The mean platelet count fell graclually until the third week, 

when it :tell precipitoual7 to 'reach a law value ot 35 percent ot 

the control level during the 4th and 5th weeks. Several iDdividual 

platelet counta dropped below 100,000 an4 the lowest count obaerve4 

vaa 35,000. Followtns this lov periocl. an appreciable ri•• in count 
.-.el' 

vaa obaened begizming toward the end of the 5th week. 

BemtocrS.t c:bangea were alight alUl tbeir poaaible a1gn1t1cmc• 

mat avait. -•~tiaUc&l eftl.ua:tion • 

. · . Further he~_tological _•tucQ' b7 age ll'OUJ'• is being undertaken 

~ 41tfere~ce obnned vUl 1J:e ~JOl'te4 af:tn' atat1•~1cal_. analya1•. 

Tbe. Ailtngnae nat1 ve~ '&nd t:?le' Rorigerik Amricana •hewed remarkably 
' ! , . ~ i ~· • • .... ' •• 

11:1m1lar bematoloaical cbangea to tbe·nong'el&p groap except that counts on 

all-bl~ ei~menta' ~~ ~0~1.t.eiiUy.bigbllr. 
( . ;f.·\:. """1 

Cl1D.1cal Evaluation;-· 
~- t:f. '., I,, . • : . ., " ' . . •. ~ • • - • - ' • t '\. • 

All expoce4 personnel wn given thorough ph181cal •m1nat1cma 1.nitiall)' 

and -~were tollcved . closely. tbereatter ~- ·· ... ·11one of tbe 41eeaaea vhtch were eeeu 
. -· -~ . -- - .. -. ' - ~ ~ . ·- ~ -

appeared to be'related tO radiation ettecta, •1tber'clirectly Or a result ot 
'-· .•. .. .. 

he•tological changes~ · 
·.·. . .. ·-

Bext · aiide. 

SI.Im. ~. Bere . 111 a li~t ~ diaeisea aeen .Di' tbe number of ca1e11. 

'l'b9 .. · ·cliae&Ma are ccmparable to tboae -ll in tbe lu• expo•d 

Ut1r1k gnap. 
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It waa decided in advam:e that propb1'lact1c therapy, antibiotic, or 

otbervi•e would uot be given arbitrarily tor the aequelae ot radiation 

injury but that therapy would be :1nat1tuted only u cl1nical.l;y iDdicated 

for specific cond1 tiol".s. However, it a severe gr&llulopenie. developed in 

any patient, the problem would be recona1dered. 

At ao time waa prophlactic treatment given band cm be•tological 

change• alone. 

SLIDE. Here are a liat ot conditiona tbat ven treated v1tb penicillin. 

Tmae patients vO'.il.d probably haft rece1w4 antibiotic therapy even bad they 

JJOt been irracliated, V1th the exception of cour• Ot the radiation bun 

cm the toot. ' . 

'· It fa lntereating that in apit. ot the ra41&t1oa-1114uee4 be•tological 
~ .. ~ . : . . . . ~ .-. 

change•, tbe expoaed 1D41v1dual• wre able to mccea1tull7 combat, without 

apecitic theran, the ordinar,. intectiou eacoanterect, 1Dclu41ng an epicJeaic 
~ - .. £ ~ • • •• .... •• ~ ~ • • .,, ... ~ ••• -. i. ••"' I ..... ~L . • : .. ; : .. !'".! '.:1 ·,· • 

r4 ccmmon eolda and the added 1treaa of extena1w akin leaiou. 
. . . .. ~ 

.... . ~ , . ~ .. . ... ' 

Then vu no 1nc!icat1on of heaorrhage U80Ciate4 with.the lower platelet. 
'• ' •'•Ir <' ~. ,' • __ ., •- ·• ,''•• • ,,. • ~ • .,· .~~ _,..;: •• ·-.;.. 

comata--.except in two women vho had exceaaiw •ue• at the tim tbeir platelet 
. ·.~ " fl.-_ ... .: -.~ . ,. 

... . ....t•."\.9' 

caunta were upreaMd. 
\ .. .. .. ..,, ... " ...... •.:. 

Thin wre tour wcme11 ill ti. Boagelap poap no wre pnpant. All 
.. ·.-. .. ~- i.-~' I·. ~·- , .; _ ... •· · .. ·": ,..:_,': ;,_,( • ~ :!· _ 

' 
t.brff trU.atera wre npreaentecl. Then wre no almonal •111Ptou attributable 

'1' ,.. •..• ·• 

to pregnancy, and p-egmnc7 eont1nued normally ao tar u w could det.e:raimt. 
.. • :.' • , <:'1' ;S ........... ~"'!'!. t . . \ . .. . ,":· .... 1 \ :·.•:

1 ~. ~· . ... ~ .,.. ''"'''";. \ 

-The •Jar1 t7 ot the Ronplap people loet a average of two to tour '. 
\'-'-··..;~~ .. ~C"r4._ •• •:·. ".J: lo• '·, ••• • .. ·~ .:;'."'":-~·, ... ,• .. • ·,"· ' 

pcnm&ia ot wight during the periocl ot obaenat1on, but it '·• an open quest~ton 
\: .• .···~:~ :: ·. ·'.-· ; -·, >. >-~ 

u ·.to whether their lo.a ot wight waa 4• to ebage 1• tool and em.ronmn'\~ 
' ~ . ~-!"·· .~ ·:~ ........ ~ . . - .. -:.. . .. ~...: .:., ; .. : ... : ..... ~ .. '\ -..... ·. . 

or 4m to n41at1on. 
J ... ·• 
~ 

.... , . . ~·· :: 

.-, :J···· .:; ···~,..-. 

" 1 ..,... .,. - ... 
..... -- .., .. 

__ .._ ________________________________________________ ~-------,.-.-.------------------
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leat ali49. 

351 000 plateleta 

1000 granulocyte1 

Fibrile 1llneaa 

Concluaicmaz 

l. Plateleta are llOllt nliable flU&Dtit&tift 11111ez of eSpo.U. to 

radiation. 

labaratoey animal. 
• r ... 

3. !he cbugea oblU'V94 1n the JNHnt arwi> wn aubletllal but cloae 

to tbe lower limit ot the lethal rup tr. mn. 

... Fallout ra41at1oa 1a cowctima w1 th larp tbsnlomlclear wapon1 
.. 

c!etcmate4 clo.e to tm ll'OUJl4 •7 be a w17 1ertou ..Uc:al ailtt.arJ problea. 

5. rallout -problem VS.th all atoatc wapou m1t be n~uate4 • 
. 

6. 'l'roopa expoM4 to 1ta1lar ac:Rmta ot ra41at1on coal.4 be uecl, 1t 

•••8&171 tar not more tba tvo VHU &114 then boapt talt-4 and caretul.17 

obaena4 tar late ••cauelae. · 
. . . . . 

7. Recent 1'bacll•• at IMRI ln41cate tbat ••tara• -.as.ma i-l'll111ible · 
-~ ... _.. 

an4 cal.c:ulat.4 r11k lole1 •7 m..e to 'be eatabl.181194 te ~_1D1t1al ra41ation 
' ... 

trca bcmb .. ta.ti• u4 the na14ml fS.14 flt tim•l• Jftlact.. 
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