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UNITED STATES 
ATGM[C ENERGY COMMISSION 

NEW YORK OPERATIONS OFFICE 
70 COLUMBUS AVENUE 

NEW YORK 23, NEW YORK 

400.19"7 

TELEPHONE NO.: 
Health and Safety Laboratory 

ITS.A:IEW November 16, 1956 
PLaza 7-3600 

500203~. 

Dr. Forrest :Yest;;rn 
u. S. Atonic Energy Commission 
Li vision of Biology and .li.iedicine 
·1901 Constitution Avenue. N. w·. 
iiashington 25 • D. c. 

Dear Forr~st: 

I am enclosing a copy of ~he recent Marshall 

Island Survey data for your information. Since the table 

was prepared we have received the information which was 

inco~plete and also several corrections with some of the 

original data. Of most importance is the correction of 

sample 3815 which was originally record:ed to be too high 
-

by a factor of 100. 
1 

--

Sincerely yours, 

Ira B. Vfui tney 
Assistant Chief 
Analytical Branch 
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4043 
4044 
4o46 
4037 
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Invertebrates and Fish 

sr90 
d/m/ g_.:.wet 

1.15 % 0.029 
C.'Zl :t 0.0074 
0.046 
0.056 :t 0.029 

-.'later 

sr90 
~--wet 

147 l 4.32 
77 :t 2.84 -

Soil 

d/rn/gr-wet 

1.39 .. 0.06 

--

'' 

s. u. 

s. u. 

l.90 :t 0.08 



Corrections in Table - m.WFL-Post Redwing Marshall Islands Survey Sm:iples 
November 16, 1956 · 

Since the table was prepared we have received the information which was 
incomplete and also several corrections with soim of the original data. 
Of most importance is the correction of sample 3815 which was originally 
recorded to be too high by a factor of 100. 

His.SL # 

404:.3 
4044 
4046 
4037 

BASL !I 

3814 
3815 

HI..SL # 

3810 
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Invertebrates and Fish 
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1.15 :!;: 0.029 
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d/m/g--wet 

147 ± 4.32 
77 :!: 2.84 

Soil 
sr9U--

d/m/gr-wet 

1.39 ± o.06 

- --

s. u. 
3.39 :!: o.os 

27 ± 13 

hJl.a. 

1.90 :t o.os 
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Correct1ou m table - trlV1L-1oft ..,,,,, • .....ii t•lntl• sar..., s.1" 
... bw 16.1956 

S1Dce t.be tabla .. pnpae4 - ... ftlllw4 • bttm&U.. vld.ab .... 
tnooapleW and ala •Nial~ wltk - ~ .. ~data. 
0t ma\ ~ la tM OODldta flt I Sile JIU tlldob VU ~ 
recorded to be too Mab - • tanor ~ 100. 
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d/w/c w\ 

1.15 ! 0.029 
0.2'1 * 0.00'14 
0.046 + 
0.058 -

Ider 
ar90 

d/m/c-at 

147 t 4.32 
77 t 2.84 

,,.IJ'f1 
d/a/,,.,,.i 

1.39 t 0.06 

···:-~ 

a, v. 

-

s. q. ~· . 

1.90 t o.os 
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Correotiou in Table - UAWFL-10.t Wv1ac klhall hlands Sm-Yq Saplea 
. lonabQt 16, 19'6 

Since tbe. table vu pnp&nd w baft ftOeiwd. t,ba btonation .vhiah vu 
incomplete ud &l.eo ..,.eral ccarreaUlu VS.tA - '*' t.be original data~ 
Qt most !mportance ia the coneoU. ot M91Ple J815 vh1oh vu ~ 
recorded to be too high by a taotor ~ 100. 

. 
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i.39 t o.06 

... ._ 

§. JI • 

3 • .39 t o.oa 

-

"" ···--: .. . •· 
"'• Ue" .... ; 

1.90 t o.os 
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Correctiou 1D Table - ll&WJ'L..Post Wvilll ~ TwJada Sw:ve7 S ;>lea 
........ 16, 1"6 ' 

S1DDe tJl8 table vu prepaJ'9Cl - Ma ftele1.w4 .• SafolMUoD *1ah vu 
incmlplete and alalo ..venl o~ vltll - ~ the o.ricinal data. 
Qt •at 1Dport&Dce la t.be oOl'l'Mt.la ~ .... ,. J815 11biob vu ~ 
recorded to be too h1P bT a tanor ~ 100. · 

11ML I 

3814 
38l.S 

B.Wtl 

3810 

5002041 

Innzt.elatt• ,,,, "* 
ar90 

4/wlg==wt 

l.l.S ! 0..029 
o.zt t. 0.0014· 
0.046 
o.oss ! 

.. 
ar9o 

d/m/a--wt 

147 t 4.32 
71 ! 2.84 

Sr~ 
d/m/cr-wt 

1.39 t o.06 

·-

8. v. 
3 • .39 t o.os 

-

S,:-. U·,· 

1.90 t o.os 
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.. ~.~ ·- ... ~ l.-. 

l. !o ~ u 1~ 19 ~ w ntum ~ Bmtge.l.apee 

to tbeir hQlllt 1al.a.D4 in the Jlanball,a. 

concurred m 17¥ the A;.omte a.ro Q!wf~ ~at at Xnterior . 

and the De~t oL S-..ate to tha etreut u.t .,,_ peopl.e tr.LU· be re-

. tu..--ned to t.'leir ~ 1.al.a'Dd ~ ...,lap • .,_ u it ii paibla fto:a 

h-eal'tll comider&ti.Ona. SUcll a eta.tr 111dr _. wJ:mdtW t;a the .17th ~Gian 

~ tba u. B. Traatee ec.m.cu, Sl•~tt.e ot Pa\1.tiam, Jbrch Zl1 .1956 

Au.t.haritie& tar t.ba ~'t Ten'i'-7 d Cw ~ %11Nlds-. 

3. S1nce t.be Bcmge'ar•• u. _..r mbaS.4:1a.ecl b7 tbe Uaite4 ~teti 

Gave.rr=mt witla Utt.le ~ DOC" &llJGlt tzmt• ta ar:U~ __... 1n non.ia.i. 

UvUhood, 'Ulen ta tbe risk GI• wt ot f1tl 11..,., to the d.etnment. 
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upec~ Rnnplap Atoll.,. .ma. Jll&'dl l, ~. De .reml.ta ~ tb9ee 

m1s a.re ccmta.1De4 111 U. Mvaal Hpatiis lo' Ulit acp1 r0t l.Abar&toriea 

alld. an be1:ag aUll8U"iud la cme npt. 117 tm 111.Yia:tca ot Wotog ad 
-::-, 

Hedicim (J.n prepu-at'10D). : 

4. The Ba:lio'1apeae haw raceiwil ampleta -41ea.1 1JmJstJ.oa,t1oi:s 

4t. ei: mnths, CD!) ~ am tw ,_r .}'Gat-ut..aaat.ion, b7 a. 'team hmded 

by rr. Robert Ccm.."'d at BrooldiaYeD. 81ltiCll&l laborat.or7 .. e.a ell u 

- 4 -
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A. St&tua ot !!C!?pl!P!ee le&ltb 

.5· Jert1uent. ·to err 41~ ot tb Ntmm or tbe RoDgelapeae 

to tee1r ha:ae 1Blan11a t.tw 'beq. !aal&l.t auttw....i ~ tbe .tall.cut on . 

».&rdl l• 1954· ODe grcup at 64. ~· raceivecl allaut 115 ~who.le 

~ e.srau. radi&tton, &Di a HOOD4 grq ~ l8 ncei.•4 69 :roemtpn.s. ~ 

most ~ exposed. group migbt b&w J'W1'N4 • 1611.Uanal 100 - l~O repG 

tot.be ~roid tram illterm.l.17 depoaited. ~· ot ioc'h•. ~deposition 

0£ tw.:me seeking 1aot0pes .a ~ ..U alll at 'ho 1llC'S tbe ~ burdon 

ot atront1Um-SIJ1 as eat.U.ted b7 ~-.little gi"Bate·t.ban 1'or 

control.a 1n t:JMJ- Uni tad statu. ~ t.be 82 !nlS:rid.U&la apose~ 45 ex

perienced $Uperf1Cia.l skin leld.oea a1d 13 Wp lilaicms llhile 35 · ahowc.d 

80Qe ~of epilat1an. 

6.. lfhe prCGent CODd1t1cm td ._ lkmea'ap people is beat cleacribed 
. ' 

by the :result• 'O:L tbe two .,ec.r Md:Scal mrmtf~r* 

"'lhe medical aurvq ot * Jlmp>ap flOPl.e two Je&rii a.tter 
exposure to fall<nt rad.1&Uclll *-• tb&' t1le J90P1e ap_pea:r to have 
been a aem!r&U)' good saw - lllal.tJa tlll4 Dt.tritiml and are · 
mektne; aatiafactory rec09'el'1 .frGll tlMdr ,....,.Ute a.powre • 

. ser1ou.a UlDeas baa oecu:netl 11l two iDUTSIJa>a l>Ut Deitber these 
1.llm4ses Dar'. c:llnf.cal thdtnp :la otJaez' ild1Y141Jal• ou be - - -
attributecl to md.!a'tioa ..n..-v. Qle ... a ilJ ~ 1956, tt.t o't 
a ~-ol.4 Bonplap ma. w 4m to ~iw heart d1ae•u~e. 
P.nnioua epminattozm bad.~ tb8* b tilZM -.S \mdcUbteclly 
pr~t at tb.e Um ~ ~ to ftl1la&ti n&UaUon. 

~ 1a ·~ ot caatia'ad ~owt ~ hfm::ltsaius.s. 
'lba w ~,te aou.m. 1a atfatrtq Smz r•-4 cnm- t.i. ODe•J'Mr 
.llwel.&~ but is •till. alflbUI' below t.taa WA oantrol. coant. 'lbe 
Jll08A platelet lavel 111 al:oa.t .. - .. ftamd• Cl:l8 1e&r a.i"ter 
ezpoeure and. 1a stUl alJP.tl.1' belaw "9 ocaatJ:ol level.. fbe del.lly 
in eampl.ete rec'OJ8l7 td ~ ml Jl&~ la eimUar t.o 
tb3.t repaz:tad 1D the tvo-iear tollp etu4tu ~ the .,fn.pnnese 
caaua.ltiea of the atCllic luwMnp ....,..,. ~ t'rcm tbe 
*1'allallese uperience Sndtcatea that tba l.OWered lewls of t.be:;e 
bl.ood eleme11:ta have not ~ the reai.stlmce at the peo.pl.e to 



CIPi.tCIAL 1JD c&T 
iii neeae, ud. 1iM ,,.._ 1-11 I• .. d -.1111 e4 to rqn&eDt 
a aer1eu9 0Cllld1Ua • 

..... !At•l ...... Ja .. Ilda ta. .. beta trnMUAUon 
conti,.. to--. •o• ••• W1111&91~11'1t!oana _. atlU 
endtmt Jn 15w-'Saa.ti1t'-·-· ~ 
Wit.Ii 8ClllB ........ fll a. *ia to *Ile IWlaclltTZ ;a.a ts.aw. 
JlrMn.'W1 tba'8 .ta IO .,._ ftUWe tJr \M- lnUdmm or 
mgl fg'DElllt ... Uk - ., •1111·1 , ..... , .... a:rg1eal. n:pa1r 
1a not COM1..,..,_ __.__,.. tllta Um. ~ 
ua""•t1oll or ak1Jl ~ • Aillla flt •H•'Ua lniom 
6bova rnia&l. eft'eota ~ W4tetfw « "' .__ m •'ri.dmce 
ot :grr m a ugwmt or wu-' A aan. 

•OJ!b't8im1oescaJ.. • 1t1;t 1•• ls tla'l tb8llt are ao 
n41.&.tJ.Qll..iD!ut::e4 liem oa c1u.ill, ml. bn14aa• ot 
oC'U.i.ar l.elom u •'m'w m .. QM& &al ..vo>. JOPJl&Uona • 

.. n.dSOftbeefCIJ.. -.i,.u ot .. ..,_ - .... Jtm&elap 
peep.le .... .-..ma.bJ..e ~- 1lldda u llli'pl.J' due to eerim:·l~
~,... wltb. cm11 •1 taM cti'f#7 ._to~. 
!be lloq ~ ~ tbeae ......... ..,....., to - wll. be.la-.r 
tbe pend.u.1b.l.e l.&Tela. 111 n•-Y• fl llW qea9111de ta~ 
case ar t1Mt CIDI' an 1dao a.4 . .._ m awU&Ual tMt co.n. be 
dei"im.~ USOC1ate4 w1tal fltl'oat 41Qaas.ttm.1a ~ 1><110&· 
studfo• ot ~ t4 tbt .tGmra., tM ••1»1•4 cb1l4ren 
abov m evideJ:lce ~ bcma ~ tftlm JOUihlAt deposit.a ot' 
J:ad1.0~l..1.diea ... 

B. s:xterml Gamma Do88 Batea cm !CAP!'I At.oll. · 
' . 

7. !tie ext.ansa.l. rn- ll10le mies at aaree twt abOw t1:1e srou:au. 

on tbe I.s.llmd c4 Jan&elap are abawD 1a flnpA ClDe. n a1.atlt bo expected. 

tba't t.hia curve •ill. flatten' ou.t with ts- 41Mt to tm-do!d:mnco o:£ tbe 

JJ yeez ~-life eu11mtool31. 'Da8 la't1n auney ~ Bcmplap lalaml at 

tae em o-r Ju.lT W.;6 d:lan4 a ~ ot -.i... ti-. o.a • 0.5 ~enz 

per hour, nth an a~ ~ o.~ '111:/ta-• ·· Ql9Pl a. augnta an .mticiJ;lGted 

4dae rote at t.be ti.a~ the .W-,. to 'be_,. .O.J: •/hr• fJ23e higher 
~·-::-

~ !CUZ111 hl undouCted.1.7' ~ to tl:llll ..u aMittaml- tallWt tbat 

~ d.UrUlg ~ticm. !fecbd11g. &1ace t2Us 1a Z"ttlati"-e..i.y t:-eab. 

- 6 -
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01l ~ I.alAltl!.I · r.t tbe Um ot 11; .s&U• lbcm'4 • lM.s tb1m 

p~/weell.. 
to a61l.t, ..arbra 

.· 1bo MX1mzt pmaila1ble ---J. ··-· ~/1"0¥t •'DD'W. by tbc 

- aMe4 rut.rict1aD t!ai. v.Ul ~ - ···~ *" a. 11111n• 
· ~fy upoaure ab&U be 5.0 ~· .. ,....Mt'bla expoaure ~ 

5002Qij8 

~ I'OIJ'1lre lCll4 t.t.m ba o.~ rr tern•,_ ,.ar. l" 1a 41ttit.'Ult 

100 extrapolAte iree18el1tariatiotu1'1CM•• ._ t11a da.tA avuen tbat 

the pm!I&\ doR8 oa Baage:tap taltial wu.14 acat ~ cccae4 (U at all) 

1n~J9UU· 

a. 'lhe .-. 1gee mtH • -.. s.1..,,. ar 'lelnO'tcp A.ton · 

lave JJQt beca to.llolled. u c1ow11 u • am1r1ep ~ ti. . clata augea;~ . 
. 

tbe relative do5e rn.tn mv .. - _,. .. maame4 m tbe tint 

JiC,.-t. ~arch i.,054, 1.,,.. tba hS.aMst. ~'fi.tl Gil D7 1alAn4 1a ahmt 

a factor~ lO b.1.Qber t.bBn .impl"I• 

9· '1tle Bc:mgela.pua IP can~ ..,..a.ttone \o otbeJ't J..cland;t 

1.ncludLoe; tboGe llibOring bot.11 bf,zbv al lOlmr aeUVS.t,-. Sla"Wtra t.be~e 

~ apem. an appnc.iable per$ ot a.ii' ·u.s.1n boat.a 0\1n:' •tar 

'4wtre the ei:ttermJ.. pma acUrt- la w Metr.aiOllllll w.1'ra. 91.u, 
_.,_ 

tbs ,_.rl.y &~ tor ti»M probaJIJ.¥ -ouJt st titter greo.t.l7 t'zOll 

c:. }bod ~y 

lO. 'lll.c bu1c do.ta. cm tile mr-l tom~~ the Rcll@llap~ 

a.re contaillcd in 1able Qa.e. 1bere ve ri4e 'fU'~ in t.b.e de.t:I. oo tllbt. 

.. 1 -



soozoqq 

eatJ.Jm.ted &ftZ'a.&9 wJ.uH an 1llllMI. ltd.a S. 80t a ~le 

apprae.ch •hice it WIU.1.4 be apee.a ~ .. COOd.~ conauma4 

e.na.l.ysea. 

u. 1.be iaotOpe ~ prJDd.J&l. •••111 U. 1IJle toocl cba1n 1a &trcintiu::-;." 

Jbr an adu.l:t vorker the &1Dta11184 wz1 .. ,.-•atble bodJ 'btlrdts1l u 

lOOO &mM1m Unite (lOOO Iii~ or ,,/JO Jer gi-am or ~c1um) • 
· va.L.Uea for mz1nam :permisaibla upasurea to tbCt pmral popu.lat1ml en: l/ .1.0 

that tor ad:ult workera, or 100 8"Mh:f• 1111ta, atnta1m4 lewl 111 the 

boq. 'Jhe Ilrlt.1.cmal .Arad"'81" ot 8lt1eacu ftJl1Gl t •tated "--Thero seems 

no reAGCn to h&d.tate to allov a '31\iwr.aa.1. Jnman atro.utium--lmrden ot 

l/10 ot the perm1.sa1ble-" tor ailDlt 11lQJ!kera. S!l1a correapo!lda to the 

lOO SWlSine Unite. 
average concentration of strontium-90 1n the 

.l.2. ~ One U.Ucatea b.t t.lle/total ft)ol ~ ~t. O"•"& m be 

leas tban 360 &mab£De um.ta. ('3Je data cm laid crabs 8horm in Ta.Ole 

Oas are tl:'a!I tb9 Isl and af JCAbelle 11b1C1'1 1a mare Jaoavi11' contaa:f.Dited 

tb2n the Ial.a.nd ~ BozsseJ.a»). fouevert u eraba wre el1mmte4 

t'l"<D the diet, the 1l'1take lligbt bo ~ lQ1 8'W'b1ne tlnits. J\lrthcr1 

8.Cti'iit;y 1a tM lar4 c:U• au.ca tllq ... >l.i ..... ·- t01' prev1oU 

surveys vhicli 1a caat~to .U otbtlr clata. M4it1olnl l'UZ'ft)'ll ellou.ld 

··c..Jzr:!.~ t.bi.a point. In any ftat. tbeR lad crabs ce fnll the Island 

-·-: 
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ot rabeJle (9aa'e wa ao oanectSr .i J..a _.....,OD .... ,ap 

lated 4uz'1ng ttae lAat w-..1). 9911 e 1 uai. .-eatat'laa cm .,,.lap 

.ta ~ oae-tf.ttb tat or Dballa. 111111· IUftiiawe a atrmU.~ 
content a:, JllD1i be u os u t1U9I llG a- ..._ .,. l&D4 ~ it vow.'1 

be apecte4 tbo&e cm 1'0Dplap 181,.. '° b9 i..er t1lla •. J'Ut1le ~land. 

a.. AltJtoosb -~ ,.,,.. .._ JR -. •Vh11mM1, 1ihere 

1.s a diacrJmlm:tor7 factor betvlm Sr/fl& n.Uo 111 tM foOd. ~ 

an4 tba.t !Ound ill the 'bcmu. .,., ~ - ll:ld.ta4 buman data. 

•uueet WLl.ue• ett n ~ a ~ ot ho ar ei... 

15. U t.bo ~ aze Ntov:l'n84 to tMU .... 1alapd, tbeir 

41.ot ~be ~ b7 ~ (ftl&U,.q ~,,..,.) 

teoda, espec:1al l7 nee. Al.lo, ta cUtena WICll14 Ile •'•m4 mt 11114 

rd1J led. vital treah 1RltAr. 

l.6. Dupite tbe 'd.cle Yal'.SaMn 1a tbe .... ~ O'L t.be 

retW.ltG tn::a &U ot 't.be ~ • tba JDcU1o lal'llldlr mow a. ~ 

~ or @lO ut:a. ttae m Ula 1bod. etatn (o:r.oept 'tbo lam crabs}. 

17. 9le aboft data amt au.tea ~l.7 s.ss~ ~-1.t =- - . --·--··'S"" 

land craba are el1mt•te4 .O\'m tadr dl.R, ta. •atJw'tid t\lture ~ 

bu.-dlm ~ t1ac Jm&ela:; re ·wcna.14 bs Abll*-U•U1 i... tlllln JOO FF/ ot 

si!JO pu giU of calc1:ua• UaLUD& tile SlltaD ot padam• wou.14 turtlxsr 

~ tm vt.D&W Srgo~. Ir -- ~ ttMt ecmt.illd%8. -41"'1 , 

emnsim.tiam ~ibe4 below 11; vml4. be ~ to mte aey tvammc:; 

o:r wrtowrd accuma 1at1on ar· ·~ dt.ll tia, am. a.ppropri&te 
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OJTICIAL.USE ONLY 
~ 

action could be t.aken before exce•a1v. lAnela wre ~ed. 

E. Medical SUrveillAnc:e 

18. If t.be llcmplap!ae nre returDe4 to their !aame 1.llle:od, a 

program wuld be inaugurated ~ ~ •d.ical inapect1o:as. 4Jhe 

Rongelapese 'WUld be e:xam1ned cmce a month and a campl.ete. meclica.l e.:

am1nation performed once a yeazo b;y an American 4oator. A. ra41o voul.d 

O:f'fice an Ebey (JM,Jale1n Atoll) 1lber8 a l'lam 1'0Ul4 be available at 

all times -ror 8Zcy' emergency. A tulq equipped. Cli&penaa%7 would be 

provided on Rcmplap and an ~ heal.th aide (a Ji!Lrsballeae) 

would be present at all times. »e.tore their return, the likrshalleae 

would be given a camplete medical nandmtion, and 1J!l!Rmi zed asainst 

Smallpox, ~o1d and Tetanus. 

F. An1mls Living on Rongelap 

19. or oonsiderable interest are tJ:ie l'eDlta obtained tram 

animals ·(swine, chickens, duclm, rats) living on the island o:t Rongelap 

at the tlll! aI the fallout on >tu-ch 1. 1954. 'Dsaae were collected 

and sacriticed serially in time. 'D:le laat group ~ cim.l s w.s 

collected and sacrificed &bout tvo 19U'S aftez' the 1mt1al fa.J Jout. 

Like all. o:t the other previous enm1mt1azus there wre J:10 grosa .nor 

pathological changes in the animle tha.t coul4 be ~1n1tel.7 ascril>ed to ... :.,,. ... . 

rad.1.ation. 'lhe eai11m.ted exterml gmmra doae .a mar ;oo roentgens· 

:tor tlle two years • 

20. Of equal interest 1a tbe body burdan of strontium-90 1n 

these an1m.Js. '!he az:ial.yaes have not been canpl.eted but Ta.ble Tuo 

5 0 0 2 0 5 I - io -
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.aimu"ized. the data to Cate. D1Na ..._1• lla• omrt.fm-4 to U'\'e 

(vital their rormJ, •'tilli bab1'a) Sa .. ~ Cllr1Dc tm time 

when tbe fiaaioll ~t 1Dtabt 1tr-._ er Cine* omtaz••tioa _. 

opt1za.1m am the~ aa Jdataen sa t11ia ..U..pJ.Dt-ens-1 q-cJ.ca. 
. . 

Al.llot daze to their nlAUftl.T ~ 1Ua .,_, n ;iQUl4 le ~· 

t.bat tbe7 ll84 ~ ~ ~ ..... at.a~ t.be 

c.ooeluaiCll abo"M. tiMit the ea"ttead. ~ 1'a'7 la'd8D or t.be BaQplApese 

(uador:' tbe CODditions atated) waDl4 bia ~ lna t.b&D 100 

PF o'£ sr90 
pit' ~ ~ calei\DL. 

- 1l. -
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CJ"I 
c:::> 
c:::> ......, 
c:::> 
CJ"I 

-=-

··~ 

' . ., 'dJ!.i; OH~ 

E:J~l'D-1AU!S OF CO!f!JJQR/l..iIOB OF 'llm IlORMAL FWD :JUP.E'.LY OF ROWELi\P"iL! ___ ........__~_......._..,,.. ___ ... , ....... - ·---- ........ --... - ... ._. ..... _____ --..... , ... _ ..... --........... .._.._...... .. ..___..... 

a.a. ....... 
01-

·A 

Dlil.1 IDtAte 
~,.,, 

hnon 

1.22 
o.,s 
0.1 

Al•••-' o.°' VllA ..... (-l•)0-09 
laal Cnbe· 0.03 • c--·• ... 'ma 0.02. ........... , 0.01 

o • .i 

a. A\'eftCe.~• 

B 

Calciwa Contttnt 
(pa Ca/p wet. 

wigla1i) . 

0.001 
0•001 
o.~ 

· o.0006 4 0.0001 . 
o.~ 
o.0004 
o.0006 

/\./ 0.0001 

c 

~ Intako 
ot Ca (pa) 

o.'6 
o.16 
0.018 o.= o .. o.= o. 
0.003 

;').../ o.045 

D 

Ftuction ot 
~ta.l Ca Ia• 

tau 

o.~ o. 
0.021 

g:~ 
o.o6J 
o.oor.6 · 
o.oo~ 

....vo.046 

& I' 

Strcratl\lll-90 CantribuMon 'Io 
Canteat Total sr". In• 

(8. u.) a telte (a. u.) 
(Colulml D x E} 

la 7.73 
SGO 92.0. b 

5 lt o.u 
8'0 7.26 
JOO i.J& 

(400o)~' e (252.0) b, e 
~ 0.02 

2'0 0.88 

tu' ' pmll 

'b. 'lbeM datar. &re b:om 1alu14 ot Kal>allll (no 4ate tnnn islancl ot Rongelap l"ar J\117 1956 ••wy). Oenoral. 
eontead1tDt.1cla ot 1-l&Dl ot ~lap. la about om ... flftb tbat or ~u.. Japan-~· uwad tbeH 
i•lamU cio DO\ staov ae SN&' a tiftU'9ne• 1Jl aettvtt7. 

c. 1he• ...,.. land crabs boa laJ.&Dcl ot labelle. nae •trat1va•90 eoncentnUon 1• 1l1.f!t¥tr than troa earlier 
•Ul"Y9JS1 .*1.cb i• contnq to tba p.Laat acUvS.t1 u wu u to tbe &Oil, am mrim lite data. 

d. !aft11ate4. . - QO 
•. · AD un1mcm1 part f1f tbU iataD •1 be oea crabo, ( lddch cc;etaiD conoiur&l>q leao SI"-) but S.a aa£umed here 

to be all laDll. er.ab•. 

l 

I 
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1510 P'e_mur . 

1510 Tibia 

Wet 
Wt. 

ANAL?SIS 07 A B.OOmml COU&"lm> 

OD ISLAM> 07 :RCJllll!AP JDftUAR!' · 1956 

* Dry weigbt a'.! 2 temur halves. 
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l. 'Die m~11cm t4 aut.q- nau-ase a.. w J1m prepared. 

~or 'tM nccmetrucUa an4Nl&"llWU.~1-9•..,, ~ilitiea ma. 

1,..1.ap. !bewe ».laDll k'N bee 1D'•S I aW D&o a MllprcllilDain ~ 

bll iJ:JpJ.=-tacl 1f the 6tc1aicm 1a ................ at ~ tmt. 

DiA ll1&l'l CDzd.sllicmer or a. ~ ~ • a. r.dt1c Iullmda-, 

a-i Q;eratiaDa am tJ:w Cc 1 r' .. a Cid.et IMUl• 41.lttp.te& rupaaaibWt..: 

1'or this mtter). 'b Cc •"«er .1a am. ac U. DS.vtd.ca. ot Jil1.litcr:r 

J.ppllcaUml bave a:pprove4 W.. JI_... 1!bia eod • tbe Jl'OO'UI 1B 

utiaw at ~te.11 .$>'DACO· Gt tb1a • r cc tlMI ~ or 

~ 1a ~ abcui ..,,- .ta tae ftlDl or natal. or m z...~ 

to au}Jl10Z't. ~ c:pn;tiozl fQi- ai. ~ flt '1le ·~ aD4. f1% eub

aiatcmr.:e ~ ct tho IQqe.lllp fllGIPl• tor w ·Jfm: after tbe1r return 

to &xap.iap. '1be rt •tnttic ~100& za. ~ ot ae ""Jl.l.lao-e 

at lcmi;eJ.ap, rebabU1tat1cm ~ fte:Usu.a a.n, a4 W\l'&8DD7 radio 

eqg.tpmat~ vi.il be pl"Ovida4 lJ7 IS. 

2. I» 1954 Clll:PAC ~ ... 1llD • • u•t&IW!l prS1arJ toapcm:Ji ... 

. 'bil.1~ tor Use ~ilf.t&Um Of tibia I plap 'flHfl• vit.11 lilt! uatatame. 

AJ.tboU&f'I it WU Jina' ..... c.lW' 0-t. t.bo -- ~ t.1&1a WiO'taDce 11114 

to be, tbe nevpoint. wit.bin Ar. ._. tllR w ld4'lt ftrnl1D a ,ort.1oa Qi' 

~ DeC.e.u:al7 .tlmda, radaat• ail bee.J..tla ~. tDl reccmatructian 

500205b .. l.2 -



Oi#ll.."Dl. ua& ~ 

mrart J.zrvol.'"4 1lOA14 be 111mr, ..s. 21 ... 1wln's4 -.,lle)Q .tor 

tb1a ~ a t.beir' n 55 et rr '6 '-I& ta. a· 111 ,.. or w.. 'budstt'ttn& 
. 

·b7 J'f.7 snmt. MC Jaaa Dner tm1z121 .faadt to:r' tlaia wa lll 1"8 budpt. 

&owver, vt.th tile paa1111p ~ ts. ._ 'Md'''• • .._.lap Jaw 

11ieter1araw. to u. J01Zrt --. t.11111 aa • ,....,. 11e ~ am the 

mtiro V1lJ.l&e mat be NeODa~ W.. ..t - ~ recomtructicm. 

aD4 other nbat>11Uat.1Cll maw u taao,ooo. la a ettort to .reao.Lve 

wa prnbJ.aa cal JA ecuc••rH• m.1* cm:PM:•a •i•••"' • n9)1hted 

CID (~ l:w:*lU.,_ Apr&t Id Ula . .Jo:Sld O.Sete .,j at&tf) to JlftW14it fDn4a 

'for tlMt wtmc't:Loa an Ronpl&»• 9ae ell> n,q (OOJl7 td 1lb1d1 b 

attadle4) atatea tbat &t m ts. :baa tbe ma4' et ~ ~ tbo 

8ol:lgalapeae bem aana1darecl a llllY7 l'UPCIDA11>ll1t1'·. l'a 1'iev o£ W.s 

u~t1on lt'E£ vill. accept tbe ~1ld.Uq 1br tvndfng tw tbe 

recoutrw:tian ad. atU:t- ?'Gabtl.itatta ...... oa 1'aaplap CJ4 lR'. 

vill. ~ Uae •,,ooo moeble oat or u. AJ.aJ ~&UD& badpt. 
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, I. 

( . ,. . . 

mawax 
mAft 1Z!m m .-.. m: w !If 

l. .ttt.. Ute rel&ts.ftll' ._., •1 lc.t • tb9 *1"lball lalaml 

~ l, J.954, 82 1dlaM'taata WN ...... tt!nt to K'WJ&le!A am 

to ~Ji.1f 1durre ~~ are DOW liT.t.ag. ,,,_. la• Ma: plblic at&tements, 

·ccmcurrc4 m 'IV tM .Atcmc ._.., .,...s•~ ilpart.rDmt- at Int.rior 

a4 tbe :Dapr1+1•Dt ot RAta to .. •ftlln ........ JllOp.le v1ll be 

ret.urm4 to tMir ... t&lad oC 3 ., ......... 1~ 1a J?OAibla 

troa blaltl:l ~. ~a atatw1at w aul:lll~W to the 

17th aeu.icm ot t.be u. 1. fruat.aa OallCtll, MCQaai~teo ot Petiti.cms, 

*1'd:l Cf 1 .1956 :q a-. D. Yams 9:1'117, ll•o1a1 ~1ve o:r the 

Adzdrd.•tering_ Aaat!aorttfn tor Uw ~ 911T1tm7 ot ~ P&CU1c 

es})l:e1a.JJ.1 lklagelMp Atoll, ,_.,. IMc _... ~ U. JU't wo a.Dd cme-
• 

J:ra.l.t ~.s. 'Dle l&taet •ur"t (~ 2~ l956) .taacatasa p:-esence 

~ a rea.tdn• J cmt.aa1Det1m ca tlle T.a'ed or .... )~ but at a leftl 

- 1a acceptab1or trail ~ JCdJI* "' w-....... - - ~ 
ezter1al. ... n41dh• ~ ...... ~- so crmteBt. Sa u. 

ft>c4 suppl1 ~ ld.tb tJla paMdble ·....u. - Jal. anb9. 
; 

3. 'J,bereton, the psai'Uaa ot b A:~ llllezr&Y Comdaofasi 
that the · coul.d be permitted to return 

is/ to pfsnd.t tbl .Ntum ar '219 • •lq1ie/t4 ~ &am .-.:M.m aa 

aoon aa .rebsJ>11 tt.&Ucm proce4DNa ca U. Ialu4 ~ ICDp.lap ~ 

eampJ.et.e41 Yi th tbe &d.Viee tbat laal cnl>a nm. be eaten at th1a tiJ!le •. 
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or. L. R. Donaldson, Director 
Applied Fisheries Laboratory 
Un~ ~sity of Washington 
Sea~~le 5, Washington 
December 11, 1956 

Comments on sr90 in Land Crabs re.: Dr. Seymour's letter of 

December 4, 1956: 

The sr90 levels in. land crabs can be expe.cted to remain · 

constant (excepting physical decay) over a period of years. 

This statement is based on the data resulting.from repeated 

collections at Belle Island, Eniwetok, during a period of two 

years following Nectar test. 

The radioactivity in the carapace (exoskeleton) due to 

long lived isotopes remained approximately constant at a level 

of approximately 10,000 d/m/g wet throughout a period of 23 

months during which collections were made. 

Radiochemical analysis of 15 samples taken at various times 

during the collecting period, and three samples taken 35 days 

before Nectar test demonstrated t~t virtually 100% of the 

lo.ng lived isotopes was sr90 and its y90 daughter. 

The land crabs being omnivorous can probably be considered 

an index of biologically available strontium. However, the 

ratio of the strontium to tna"t- in food items is not known·-..- -

Judging from the meager data presently available the radio

strontium content of the crab skeleton is more than ten times 

that in land plants on a·wet weight basis and is more than three 

times that in soil on a dry weight basis. 

The data from the Belle Island collections indicates that 

turnover of strontium in the land crab skeleton is rapid. The 

50020bl 
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comparatively high levels of sr90 in the carapace probably 

represent a condition of equilibrium with the available strontium 

rather than an accumulation over a long period of time. 

In muscle of land crabs colle~ted at Belle Island in 

February and November 1955, and analyzed in January and March 

of 1956, cs137, sr
90 

+Y90, and Ce144+Pr14_~ accounted for 84%, 

10%, and l~,respectively, of the total activity. In contrast 

to the exoskeleton, muscle had a variable, though generally 

decreasing level of long lived isotopes throughout the. post 

Nectar. collecting period at Belle Island. Whether or not sr90 

levels in the mus~le were decreasing during this period is not 

known. Although there was a decrease from 90 d/m/g wet in a 

single specimen collected in February 1955 to 60 d/m/g wet 

in a specimen collected in November 1955, experience has shown 

that individual variation may account for such differences. 

Values of determinations of sr90 in muscle of land crabs from 

Kabelle Island, Rongelap Atoll, indicate that the sr90 level 

is remaining constant. But here again individual variation is 

great; the value for duplicate determinations of muscle from a 
+ . 

single coconut crab collected in January 1955 was 59-1.5 d/m/g wet 

and the average of three samples of hermit crab muscle taken in 

July 1956 was 59±37 d1 m/g wet. 

It should be clearly understood that the above discussion 

applies only to the land crabs and not to marine crabs. Marine 

crabs have lower levels of total activity than do the land crabs 
90 

and contain little, if any, Sr (see for example NRDL-455 

Table A .3). 
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NRDL IUSHALL ISLAND HBSURVB! - 1956 

RESULTS OF ANALlSES PIRl'CIDll:D AT BASL 

Laboratory Report S6-7 

by 

E. P. Hardy-

1'. R. Collins 
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HRDL MARSHALL ISUHD BJ!'mJRVBI - 19$6 

RESULTS OF .ANALYSES PERFauam AT· HASL 

During February ot 19S6 a survey team from the U. S. 

Naval Radiological Defense Laboratory collected samples ot marine 

life, land plants, water and soil, and lagoon and ocean water on 

or near selected islands in the· Marshall group. Some ot the col-- -· 

lected samples were sent to HASL tor fission product analysis. 

In some cases portions of specimens were retained at BRDL for inter-

laboratory cross-9hecking purposes. A conplete listing of sauples 

received including those selected for analysis is given in Table 1. 

The marine, water, and urine samples were received in 

good condition but many of the vegetation specimens were in a 

severe state of decay upon arrival at HA.SL. Furthermore, some 

samples were received unsealed so that the 9ontents bad leaked out 

and were on the outside of their own and other containers. It, 

was felt that this could be a source of cross contamination in 

addition to the loss of the leaking sanples.(l) For this reason 

and ~cause of limited time and manpower, only selected sanples 

were subjected to analysis. However, all of the marine and vege

tation san;>les received (with the exception ot coconut shell) were 

wet-ashed using nitric acid, diluted to known volumes, and stored 
.... -""-' 

- 1 -
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in polyethylene containers. Concentrations are based on the 

weight of the material at the time it was received at HA.SL. Con

sequently, all radiochemical and analytical results are reported 

here in terms of d/m or grams, per gram of material as received 

at HASL. Dr. H. Weiss has stated via letterC2) that the wet. 

weights of the plant specimens were not recorded at the time ot 

collection. He has proposed that the results be expressed in 

terms of d/m/kg of material as received at NHDL. 

For determination of total beta activity an aliquot ot 

the solution of wet-ashed material was transferred to a glass plan-

chet, evaporated and dried under an infra-red lanp. Counts were 

converted to disintegrations by applying a geometry factor based 

on it4° as a standard. A: self-absorption correction was also ap

plied in each case.* Under the wet ashing and plating conditions 

used at HASL possible loss of volatile fission products such as 

Rul06 - Rhl06 is avoided.CJ) For practical reasons, the coconut 

outer and ;.nner shells were dry ashed at 5o0°c prior to .dissolu-

tion. 

* For the particular specimen type under consideration, several 
values of activity vs. dry weight ot the plated aliquot were 
plotted and a smooth curve fitted for the i>oints. Another 
curve (based on extrapolation to zero mass) of activity ratio 
(A/Ao) was _drawn and used for determining the self-absorption 
correction. See Figures 2 through 8. 

--

- 2 -
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The procedure outlined in RI0-4617 was followed tor the 

radiochemical analysis cit sr90. The esl37 analyses were performed 

by S. Tarras using a method which to date has not been documented. 

It involves the coprecipi tation of cesium with ammoni~ alum to 

eliminate mixed fission products as well as potassium, then a final 

precipitation as the chloroplatinate. Radiochemical and grav.t.mat

ric yields of 9S% are attainable. The sanples were analyzed tor. · 

calcium by C. Baxter enploying the oxalate-permanganate titration 

method(4). 

As a check on radiochemical purity, beta absorption anaq

ses were carried out by N. Hallden(S) on the esl.37 fractions ot two 

pooled urine samples (specimens. collected at Utirik and Lild.ep), 

one water sanple (HASL 1134$7), and one soil (~L 13462). In each 

case csl37 was positively identified and there was no evidence ot 

other interfering isotopes. The radioactive decay or the t90·trac

tions of the urine sanples was followed over a period of one hundred 

hours. Within statistical limits concurrence with the theoretical 

half-lite was observed. 

Analytical results are shown in Tables 2 through 6. The 

eITor term acconpanying each absolute resUlt represents one stan

dard deviation due to the error in counting. The only available 

interlaboratory cross-check data are given in Table 7. These 

- .3 -
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results were obtained .from Dr. s. Cohn by phone on April 24, 19$6. 

A .follow-up letter from Dr. CobnC6) elCpressed his idea that the 

discrepancy in the beta count probably lies in ~ ccm.versicm .f'rom 

c/m to d/m. NRDL used sr90 - y90 as a stand8rd in this cue and 

for purposes of comparison, the HASL results were also •tandardised 

against sr90 - {JO. It is felt that .the use of 1{40 as a standard. 

allows the best approximation of the energy £or mixed fission pro

ducts among the available lon~-lived isotopes(?). 

As an aid in evaluating these data, Figure l and Table 

8 are included. 

- 4 -



1. Memorandum from Dr. J. H. Harley to llr. )(. Jli.senbud, "Rongelap 

Resurvey Sanples from NRDL", April 17, 19.$6. 

2. Letter of Kay 9, 19.$6 from Dr. H. Weiss to Bdward Hardy. 

3. Memorandum f?Pom G. Hamada to Dr. J. H. Barley, -The Ef'tect ot 

the Wet Ashing Teclmique Used at H.ASL on ButbeniumVolatiliza

tion•, March 29, 19.$6. 

4. Private communication, Mr. I. B. Whitney. 

S. •Analyzing Beta .Absorption Graphically to Identify Emitters•, 

J. H. Harley and N. Ballden, Nuoleonics, y, 1, January SS, 

pp 32-35. 

6. Letter of Jlay 2, 1956 from Dr. S. Cohn to 11.r. I. B. Whitney. 

7. HASL Laboratory Report 56-1, •Standardization and cperati~n ot 

Fallout Counters", N. A. Hallden and J. H. Barley • 
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T.WIE 1 

NHDL l.IA!i::iHALL ISLAND u.;sUk\IEI - 1926 

. Sa!!l!lea Rece1 ved at HABL 

(ea"IJles analyzed at HABL shown in parenthesis) 

MARINE OOGA.NlSMS - 65 (2.3), received .3/6/56 

RonielaE :_ Oejen Eniaetok Eniwetak fil2 .:~ IL1kiep '!!2!!!! 
!!!.h - .37 (1.3) i I 

Unicori:i 1 l I i 
Mullet 1 I 
Surgeon l (l) l (l) 

I l ~l) I mi Dama el l (1) l l) l (l) l (l) 
Sea Cucumber l I Bl. Tip Shark i l 
Trigger I l l 
Siganue 

I 
. I 1 l 

Butterfly l (l) l (1) l (l) 
Snapper l I l l 
Squirrel l I l l 
Parrot JI l ' l l 
Angel 

I! 
l l 

Goat l 
Sergeue I' 

l 
Sea Baee i! l 

1; 
~-11 

;· .3 l l 3 
I 

2!!!!! - 2 I 2 
I 

§!!!!.!. 9 (4) I 2 
• '">*I 

2 1 

~ 6 (6) !: l (l) ' l (l) 1 (l) 2 (2) 1 (l) 

LAND PLANI'S - 77 (14), received 4/.3/56 

Cooonuta - 26 (5) .3 (.3) .3 4 4 4 4 '<1>* 4 (1)* 

Portulaca 6 l l l l l l 

Pandanus - 16 (2) .3 (2)* 2 3 2 . 2 3 3 

~ - 9 3 I·. (1) 

3 3 

Arrowroot 14 (7) 2 (l)* 2 (1)* 2 (l)* 2 (1)* 2 (l)* 2 (l)* 

Banana - 2 I I 2 

:!!!:£ 2 I 
! 

2 -
I 

SOIL - 21 (lJ), received 4/.3/56 
.3 (2)* .3 0)* 3 (2)* I J (2)* 3 (2)* - ' ll.3 I I 

.3 (2) 

LAND WATER - 7 (6), received 4/3/56 I 

!!!!. - 4 (4) 2 (2) 2 (2) 

~- 2 (1) l (l) l (1)* 

~ - l (1) l (l) 

SEA WATER - 14 (14), received 4/.3/56 

Ocean - 7 (7) 

I' 
l (l)* 1 ·1 ·t1>* l (l)* l (1)* I l (l)* l (1)* 1 (l)* 

Lago~ - 7 (7) l (l)* 1 (1)*1 
l (1)* l (l)* i <1>* l <1>* I 1 (l)* 

URINE - 24 (24), received J/29/56 ! 
-- 5 (5) I ' 10 (1o)i 9 (9) 

II (MRjuro) ' 
• Interlaboratory croes-check,eanples. 
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l 
! 

c.n. 
c:::> 
c:::> TAB IE 2 

"""" !IRDL - W.RSHALL !SU.NO - RESURVEY - 1956 
c:::> 
....J Results of Analyses Performed at HASL 

c:::> J.:ARINE ORGl.IHS15 
C-Date Total Activity sr90 cslJ7 Ca 

i sr9° HASL H :UtDL # Sa:p1ing Locatim Or~anism Tissue, Total ~ctivity d/m/gram* d/m/gram* d/m/gram* grams/gram* s. u. 

3336 1519 Rongelap Surgeon Entire 4- 9-56 52:!: 6.4 !0.10 

3337 1512 Rongelap Damsel Entire 4- 9-56 37!. 6,o 

3350 1541 Kabelle Butterny Entire 4- 9-56 lost lost 

3)51 1542 Kabelle Damsel Entire 4- 9-56 125:!: a.o 2.8 :!:o.55 o.o:n 41 ! 8.1 2.3 

)354 1622 Ge gen Surgeon Entire 4- 9-56 235:!: 8,9 

3369 1555 Sifo Butterfly Entire 4- 9-56 95t. 5.7 ·~0.81 0.024 ~15 

3374 1564 Eniwetak Damsel Entire 4- 9-56 20± 6.2 S0.15 0.033 "' 2.1 

3376 1559 finiwetak Surgeon Entire 4- 9-56 34! 6,9 0.033 

3379 16o6 Likiep Butterfly Entire 4- 9-56 51! 6.2 0.023 

JJ90 ltl5 Likiep -Damsel Entire 4- 9-56 n!:. 6.5 0,37!:.o.23 0.037 4.S! 2.8 3.4 

3383 1593 Utirik Surgeon Entire 4- 9-56 22! 5,4 0.015 

3J84 1574 Utirik Damsel Entire 4- 9-56 14!n 0.039 
-.J 

3385 1577 Utirik Damsel Entire 4- 9-56 22:!: 6.7 0.038 

3387 1572 Utirik Surgecin Entire 4- 9-56 18! 6.o 0.022 

3346 1522 Rongelap Coral 4-10-56 35!17 

3357 1635 Gejen Coral 4-10-56 Jlo!:.22 !0.62 0,Jl ~.91 
~ 

JJ63 1534 Eniaetok Coral 4-10-56 205!20 3.1 !:.o.42 0,35 . 4,1! 0.55 1.5 

3381 1617 Lilaiep Cord . 4-10-56 !.15 so.45 0.30 io.68 

3393 1601 Utirik Coral 4-10-56 !.18 '-0.27 0.26 !0.47 

3394 1589 Utirik Coral 4-10-56 21t.15 0.48to.14 0.24 o.91!o.27 2.3 

3326 1636 Gejen Spider Snail Entire .4-23-56 52ot10 4,4 :!:o.39 13 !.o.48 0.018 no !: 9,8 o.85 

3327 1637 Gejen Spider Snail Entire 4-23-56 21Bo!29 1.3 !.o.34 4.oto.48 • 0.0012 82 !21 0.061 . 

3323 1638 Oejen Scorpion Snail Entire 4-23-56 23Jlo!:.290 1.1 to.44 3,4ti.5 o.oo85 ,, ±24 0.00li6 

3329 1639 Oejen Scorpion Snail Entire 4-23-56 9800tl20 1.5 to.58 7.1±1.1 0.0125 55 !21 0.015 

* Weight u reaei ftd at HASL 



l 
c..n 
C) 

C) 

r'-) 

C) 

.-1 - TABLE l 
lffi.DL - l.IABSHJ.LL ISUND R!!;stJRVEY - 1956 

Results of Anall!!es Performed at !!ASL 
U:ID PL\m'S 

Total Activ1t7 Sr90 c5 137 Ca % 
HASL !I NRDL fl ::a.pl~ Locatl.m Or~anism TiSS\1.e . C-Date ~am* d/mL~am* dLl!.lL'r£.am* Eams/~am* ~ 1 sr90 cslJ7 

34J7 521 Rongelap Coconut Olter & InnErS'leU 4-17-56 26±o.7 0.22 ~.01 0.00022 1150! 21 o.85 
!!ilk h-17-56 4Ji:l.7 0.11 :!:0.10 19 ±2.1 0.00020 26o±230 0.26 !i4 

3439 523 Rongelap Coconut Outer Husk 4-17-56 11:t1.1 0.00038 
Inner Shell 4-17-56 26:to.7 0.14 :0.06 0.00013 480±210 ') .52 
Meat and Mille 4-17-56 99t.2.2 0.047:0.039 0.00001 2140-+iBoo 0.048 

3439 525 Ro!Jgelap Coconut Outer Husk 4-17-56 66±1.1 0.10 :0.04 0.00085 375± 21 1.1 
Inner Shell 4-17-56 35±0.1 o.081to.011 0.00015 245±215 0.23 
lilat and Milk 4-17-56 87±2.l o.oaoto.o43 0.00020 186:!: 98 0.094 

3513 752 Utirik Coconut Entire 4-17-56 51:1:2.0 2.7 :0.1 0.0096 104± 4.7 5.3 

CX> 3534 803 Likiep Coco:iut Entire 4-17-56 10±0.7 o.046!.o.02 0.00031 67:!: 29 0.45 . 
I 

3441 535 Rongelap Pandanus Entire 4-14-56 42:1:1.9 0.26 !.o.u 16 t.3. 7 . 0.00010 1180.tsoo 0.62 JB 

3442 536 Rongelap Pandanus Entire 4-14-56 30:1:1.5 ~.16· 0.00010 s.730 

3447 558 Rongelap Arrowroot Entire . 4-14-56 lost loat 

3456 856 Ge gen Arrowroot Entire 4-14-56 300.±4.1 3 .• 6 !o.15 250 !5.4 0.0012 137o! 57 1.2 8) 

.3476 580 Eniaetok Arrowroot Entire 4;..14..;56 18o±J.8 1.4 !o.82. 54 :!:1.6 o.o006o 1050!620 0.11 30 

3492 726 Eniwetak Arrowroot Entire 4-14-56 67:!:2.1 0.20 !o.o6 17 :!:o.6 o.00o6o 155! 45 0.30 25 

3505 674 Sif" Arrowroot Entire h-14-56 59±2.2 0.19 !o.03 36 .:tl.O 0.0026 32.:t 5.2 0.31 61 

3519 756 Utirik Arrowroot Entire . 4-14-56 26:!:1.6 0.22 !o.o6 17 !2.8 0.00Cl03 3)00!910 o.84 65 

3541 807 Likiep· Arrowroot Entire 4-14-56 7.J!:l.l '0.13 J.8!2.1 O.OQ010 ~85 52 

* Weight as recei'll!d at HASL 



c.n 
c::> 
c::> ,....,, 
c::> __. 
,....., 

\,() 

I 

HASL I! 

31.i82 

.3483 

3431 

3549 

3546 

3494 

3493 

3463 

3462 

"3530 

3529 

3507 

3506 

son --
?IRDL I! 

605 

608 

600 ' 
819 

814 

734 

728 

847 

842 

768 

762 

682 

676 

l 
I 

mu: 4 

NRDL - lJARSHALL ISLAND RE.SURVEY - 1956 

Results of A...'lB.lyses Perfor:ned at !!ASL 

C-Date Total ActiVity Sr90 ealJ7 Ca 
Sa:ipling Location ~ Total Activity dim/gram* d/m/gram* d/m/;;ram* grams I gram* L.!L:. % Sr90 % CEJ37 

Eniaetok 4-21-56 65-t 45 '0.42 0.318 ~o.60 

Eniaetok 4-21-56 !41 l.6to.42 0.286 2.6!0.67 

Eniaetok 4-14-56 290-t 40 20 ~-8 0,314 29 !1.2 6.9 

Likiep 4-21-56 ~53 ~0.47 0.335 ~.64 

Likiep 4-21-56 i.65 l.2to.11 0.275 2.0!:1.2 

Eniwetak 4-21-56 .!.61 i0.58 0.369 . ~.71 

<>oiwetak 4-14-56 3ooo:t 93 Bo t.1.4 0.347 · 1o4 t1.8 2.7 ··. :J 

Ge gen 4-21-56 l2o± 69 l.oto.48 o.J48 1.3±0.63 o.84 

Ge gen 4-14-56 69400t470 1640 ~.4 15JS!60 0.305 2440 t3,6 2.4 2.2 

Utirik 4-21-56 ~73 3.4~.72 0.342 4.6%<>.96 

Utirik 4-lh-56 16001 92 49 t.i.3 0.281 79 t.o.21 3.1 

Sif o 4-21-56 '-57 ~.55 0.355 '10 

Sifo 4-14-56 62~ 79 28 t1.o 0.353 36 t1.3 4.5 

* Weight as rece1"19d at RASL_ 
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C) 

c::::> 
I"...:> 
c::::> __. 
\.J.J 

b 
l 

HASL I! 

3457 

3480 

3526 

3527 

3528 

3520 

3547 

3458 

3459 

3478 

3497 

3509 

3525 

"3546 

3460 

3461 

3479. 

3496 

3510 

3524 
3545 

WATER 

NRDL II 

543 

599 

785 

787 

788 

757 

830 

1003 

1036 

1007 

1028 

1023 

1030 

1032 

1002 

1034 

1008 

1027 

1024 

1029 

1031 

Sanpling Location ~ 

TABIE 5 

NRDL - IUJISHALL ISLA.HD RF.SURVEY· - 1956 

Results of Analyses Perfol'l!led at HASL 

C-Date d/m/l. 
1'_otal Activity Total Activity 

* - sr90 
d/m/l 

Rongelap Well or Cistern 5-8-56 25oo±32 153o±32 

56o±23 

590-~l 

Eniaetok 

Utirik 

' Utirik 

Utirik 

Utirik 

Likiep 

Rongelap 

Oejen 

Eniaetok I 

\ 

Eniwetak 

Sito 

Ut.irik 

Likiep 

Rongelap 

Gejen 

Eniaetok . 
Eniwetak . 

I Sifo 

Utirik 

IJ.kiep 

* Saqile directly pl•te,d 

Lens 

Well 

\7ell 

Cistern 

ilell 

Well 

Lagoon 

Lagoon 

Lagoon 

Lagoon 

Lagoon 

Lagoon 

Lagoon 

Ocean 

.Ocean 

Ocean 

Ocean 

Ocean 

Ocean 

Ocean 

5-8-56 

5-8-56 

5-8-56 

5-8-$6 

5.:..8-56 

5-8-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5 ... 11-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5-11-56 

5-U-56 

37!15 !20 

34±15 ~19 

43%20 

28!20 

18*16 !20 

'26 

s.21 

~o 

~19 

s.20 

119 

S.20 

49!1.8 

~18 

s.23 

25!19 

!19 

!21 

4SZ19 

** Seqile acaftllged with ie(<E)3 

csl37 
~ 

31ot.20 

130Sl2 

44! 5.2 

J5.t16 

49~6 

27! 4.6 

34±13 

35! 5.4 

22!t6 

32* 5.4 

24±10 

Jl!io 

34! 2.2 

39! 2.2 

41! 2.2 

4~ 3.0 

% sr90 % esl.37 

24 12 
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3400 

3401 

3402 
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340!. 

3405 

3406 

3407 

Jla08 

3409i 

.3410. 

.l4ll 

Jlal2 

~ 3413 

I 34lla 

.31.15 

3416 

3417 

3418 

Jl.19 

3420 

3421 

3422 

.lllJllAll OllIJIB 
Collect.ion 

llRDL I Snpllnti' I<>cat.ion ~ 

6 Utirik 2-11-56 

1 

I& 

9 

10 

) 

8 

u 

I& 

1 

8 

9 

5 

) 

7 

10 

9 

l&O 

)6 

26 

76 

Utirik 

Ut.irik 

Ut.iril< 

Ut.iril< 

Ut.irik 

Ut.irLc 

Ut.iri.k 

Ut.iril< 

Ut.iril< 

Lild.911 

Lild.911 

Lil<iep 

Lild.911 

L11d911 

Lild.911 

Lildep 

Lildep 

Lildep 

llajqro

liljuro 

11a,Jurcl 

llaJuro 

llajqro 

~ 

Control 

Control 

Con~ 

Control 

2-U-56 

2-U-56 

2-U-56 

2-U-56 

2-U-56 

2-U-56 

2-ll-56 

2-11-56 

2-11-56 

2-U-56 

2-U-56 

2-U.-56 

2-U-S6 

2-11-56 

2-U-56 

2-U-56 

2-11-56 

2-U-56 

2-29-56 

2-29-56 

2-29-56 

2-29-56 

2-29-56 

J-26-56 

J11119 19S6 

~ 1956 

.rum· 1956 

,,_ 19S6 

TABUI_ 6 

NRDL IWISIW.L ISLAllll RISORV!Y - 1956 

Rasult.e ot Analp•• Per!ored at ;wit 

!!!!!! 

Tonika 

llilt.on 

Iuo 

Ir-r 

11.u 

De oder 

ill.ick 

lai 

Jamil 

Pootm 

Li.1<1mnto 

llltilna 

Ala 

Nela 

lleork 

Jotkia 

D.ara 

WiDe 

PCllISl 

Billiet. 

John 

Jelr:raa 

lroJi 

lorrio 

!&!. 

I& 

2 

12 

27 

22 

5 

16 

6 

16 

) 

8 

1 

26 

lJ 

JS 

45 

24 

31 

8 

13 

11 

(pool.cl a...,la ool
lacted at ·ll&SL) 

(pooled -.ia ool-
lacted at llASL) 

(pool.ad eupla col
. lactecl at BASL) 

(pooled ... la ool-
lectad at. BASL) 

(pooled ....,la ool
lacted· at llASL) 

Total Vol.um C-Date Total Act.i ntr 
llecei ftld Total ict.1 n t.r !!L!L! -r.ri- . -

190 )-25-56 i.eoo!21ao 
)6oo:26o 

))60!j20 

250 

570 

w.o 
lJS 

18o 

285 

JlO 

340 

620 

260 

)60 

1110 

22S 

23S 

410 

6oo 

190 

990 

98<> 

990 

1000 

930 

990 

1000 

SOOD 

SOOD 

SOOD 

moo 

)-25-56 

J-25-S6 

3-25-S6 

J-25-56 

J-25-56 

J-25-S6 

J-25-56 

J-2S-56 

J-25-56 

J-ZS-56 

J-25-56 

J-2$-56 

J-ZS-56 

J-25-S6 

J-25-56 

J-2S-S6 

J-2S-56 

J-25-56 

J-25-56 

J-25-56 

J-25-56 

)-25-S6 

. J-25-56 

))~)00 

76oot2la0 

4400!200 

8200136o 

2zoo!.320 

348ot240 

76o()!320 

4400!320 

lila00t320 ' 

1al!Oo!320 

LOOo!240 

l&i!Oo!)20 

9i!Oo!J60 

29zo!2eo 

88Qo!320 

92001l(i0 

2600!240 

~2LO 

lJ.60!200 

22001240 

13601* 

la2S0!2!i0 

• DI.net. plat.Uc 
.. CU'lloMte pncip1tat.1ca 
- langelep aat.1-

170-+iOO 

'-100 

6oo!100 

"too 

i100 

.flOO 

s.-90 
!!L!a 

).l&!o.) 

6.8-+i.1& 

. s.J!o.3 

. 1a.~.1 

2.1&.!o.2 

1.6!0.Ja 

l.lato.2 

l.~.2 

l.oto.2 

c.137 
!!L!L! 

7zo!lS 

251io!63 

lla81!23 

2862:11£5 

3)!8 

29!8 

30!a 

1 

J 
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HJ,.SL # 

3326 

3327 

3328 

3329 

NRDL If 

1636 

1637 

1638 

1639 

TABI.E 7 

NRDL MARSHALL !SUND RESURVEY - 1956 

INTERLABORATORY COMPARISON 

(Snail Solutions Prep.sred at NRDL from Specimens Collected on Gejen Island) 

~ HASL* 

Spider 520:!: 10 

Spider 2180± 29 

Scorpion 2331(>!290 

Scorpion 9800±120 

Total ~ Activity Total t Activity 
(d/m/gram-wet) (d/r.!/gram-wet) 

.HJ.SLT NRDL0 NRDL 

57o:!: 11 877 378 

2400± 32 2965 1605 

256oo!300 29700 9150 

108oo±125 14250 4640 

* Standardized against K40 

~ Standardized against Sr90_ y90 

o Standardized against sr90_ y90 

NOTE: Wet weights furnished by NRDL 
NHDL results for.varded by phone to I. B. Vlhi tney 
from S. Cohn on April 24, 1956. 

1 
i 

sr90 
(d/:c/gram-wet) 

HASL NRDL 

4.4±0.39 

i.3±0.34 

1.-1:!:0.44 

1.5±0.58 

J 
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FISH 
--Surgeon 

Damsel-

Butterfly 

CCEAL ( 

I 
SNAIIS 
--spider 

Scorpion 

LA.ND p U.N'l'5 
Coconuts 

OJter Husk 
Inner Shell 
Meat and a:l.lk 

ll:ilk 

Pandanus 

Arrowroot 

~ 

• LA.ND WATER** 
rerr-
Cistern 

lens 

SEA ii.ATER** 
ocean 
Lagoon 

Ronse#'J> Eniaetok 

52 
37 

.35 200 

71;66} 26 
26;35 
96;87 

43 
42; 30 

lost 180 

290; 65; i4J. 

1500 
560 

49 i2) 

~26 £20 

l 
TABIE 6 

NRDL UARSHALL ISLAND RESURVEY · - 1956 

TOTAL ~ACTIVITY -
I 

d/m/gr8111.* 

~ Oejen Eniwetu Silo Utirik Lild.ep 

34 22; 16 
120 230 20 14; 22 11 

95 51 

310 116; 21 '-15 

520; 2200 

23,CXD; 9800 

i l Sl } lD 

300 67 59 26 7.3 

69,000; 120 3000; ~61 620; ~57 l6oo; s.73 i53; i65 

S20; ~19; 28 i20 
43 

il8 25 !19 ~21 45 

'21 119 '-20 4.19 ~20 

* Weight ot material as received at H&SL 
** Sanples scavenged with .Fe( CEb 

I 
i 
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INTROI.lJCTION 

On March 1, 1954., fallout occurred on some of· the Marshall 

Islands as a resul.t of a nuclear detonation at the Eniwetok Proving 

Ground. At that time 82 people were evacuated from Rongelap and Aillgiilae 

Atolls and 154 from Utirik Island. In June of 1954, the 154 were returned 

to Utirik. Since :t-Brch 1954 periodic surveys have been nade of these 

Islands to investigate the degree of·contam:l.nation. 

Soils and biological collections were made on and around the 

Marshall Islands by the Applied Fisheries I.aboratory (AFL) of the Uni

versity of Washington on March 26, 1954, December 18, 1954, January 29, 

1955, October 21-23, 1955, and July 1956; by the Naval Radiological De

fense I.aboratory (NRDL) on February 1955 and February 1956. Analyses 

of the samples were performed by AFL, NRDL and by the Health and Safety 

Laboratory (HASL) of the Atomic Energy Commission. Surveys were also 

made of residual activity in the Pacific Ocean by Health and Safety 

Laboratory of the .AEC and Office of Naval Research·in February-May 1955; 

by the Applied Fisheries laboratory in June and September 1956. In 

addition, teams of medical experts from the United States examined and 

cared for the Marshallese following their exposure in March 1954, and 

returned to reexamine the Rongelapese at about six months, one year, 

and two years after exposure. 

The purpose of this report is :to abstract the highlights of the 

findings :f'rom these investigatiDp.s. In doing so there is the risk of unin

tentionally . quoting the original report '3 out of context. It shoul.d 

be understood that the original authors are not responsible for any 
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such violations and i:f there be any question it is recommended that 

reference be made to the basic documents (See references). 
' . 

It should be noted that direct comparison of' the data between 

laboratories is very difficult due to di:f'ferences in times ~nd places 

of collection, and in counting. Further, the samples usually were not 

identical but rather of the same type (soil, coconut, water, etc.) and 

wide variances have been noted even when samples came from the same 

location. Added difficulties were encountered in transportation such 

as possible cross contamination and loss of water :f'rom biological 

specimen. · 

OFFICIAL USE ONLY 
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I • EXTERNAL GAMMA RADIATION 

Gamma dose rates were taken periodically on several islands in 

the Pacific over a time ranging :f"rom about two days to over two years. 

'!'he attached map is an estimate of the gamma dose rates at three feet 

above the ground at D + 1 (one day after the detonation). A very rough 

approximation of the degr.ee of' contamination may be ma.de by dividing 

these readings by four to arrive at units of gamma mega.curies per 

square mile. ('!'he beta to gamma ratio varies with time but at one 

day may pe near unity, so these values may also be thought of' beta 

activities.) However, the gamma dose rates do indicate the relative 

degrees of contamination on the islands and therefore are useful in this 

respect when evaluating the data in subsequent sections of this report. 

Graph One shows the decay with time of gamma dose rates on 

the Is~nd of Rongelap. Similar decay curves were found on other 

islands in the Atoll and in nearby Atolls (Ailinginae and Rongerik). 

The decay of activity of mixed fission products is assumed to follow 

-1.2 
(time) principle. 'Ibis is intended to apply to disintegrations of 

atoms. However, in estimating the reduction of gamma dose rates above 

a plane with time there must be considered the changing numbers and 

energy spectra of gamma. photons released per disintegration, and the 

effects of weathering. When computing the infinity radiation doses from 

fallout that occurs within a few hours a~er detonation, integration of 
. ''C-

( )
-1.2 ' 

the time curve gives a fair approximation since most of this total 

dose is accumulated during the early periods when this curve lies near 

the theoretical gamma decay curve. However, in extrapolating by (time )-l .2 

OFFIQIAL USE ONLY 
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there may be a significant difference in estimating dose rates a year 
or more ai'ter detonation and in estimating doses that might occur at 

-1.2 
these later periods. Tb.is is because (time) is intended to apply 

to disintegrations of atoms• However, in estimating the reduction of 

gamma dose rates above a plane with time there must be considered the 

changing numbers and energy spectra of gamma photons released per 

disintegration, and the effects of weathering. 

~ing the first two weeks after fallout there was no rainfall 

and the winds were light • About the end of the second week a tropical 

storm occurred. For these reasons, a straight line was drawn for the 

first two weeks followed by a break in the curve. The readings are 

not to be considered precise, due to the nature of such measurements, 

but the curves suggest that a much greater reduction in contamination 

was produced by the first weathering events than for later ones. 

The theoretical curve.of Graph One would flatten out with time 

due to the dpminance of Cesium-137 with its 33 'year half-life. .The 

last survey of Rongelap Island in late July 1956 indicates a range of 

gamma dose rates at three feet above the ground of 0.2 - 0.5 milli

roentgens per hour with an average of o.4 mr/hr. The caotinued drop 

in actual dose rates versus theoretical might be explained on the basis 

of the effects of weathering. 
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APPROXIMATE GAMMA DOSE RATES 'AT THREE FEET 
ABOVE THE GROUND ON D + 1 {One Day after Detonation) 

{ Roentgens Per Hour} 
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II. GROSS ACTIVITY 

A. I.and Plants 

Graph Two indicates the general levels of activity of' edible 

plants (pandanus, papaya, breadf'ruit, arrowroot), arid coconut meat·and 

milk at Rongelap Atoll together with their decline of' activity with 

time.i,2 

Ta.b1es One and Two show the analyses made by NRDL for the 
3 

first survey in February 1955. Table Three is based on the February 

1956 survey. 4 

Tables Four, Five and Six shoW the analyses by RASL. 5' 
6 

'lhe high initial activity of the "edible plants" (Graph Two) 

was probably due to sur:f'ace contamination caused by the direct :fallout • 

'!he rise in activity a:f'ter s. year af'ter the fallout occurred may be due 

in part to sampling and counting variances but probably results :from 

the ability o:f' some plants to concentrate cs137 (See Section Radiochemical 

Analysis), or may represent a condition of increased availability o:f' the 

radioactive :fallout material to the plants. Initially the activity 

in the coconut milk and meat was less than other edible plants but 

the rate o:f' decline of activity has been less than for other edible 

land plants probably due to the high.er percentage uptake of this 

longer-lived cs137 • 

soo2osq 



GRAPH TWO. 

I, 1954 

Rate of decline or radioa·cti vi ty in tood 1 tema 
from collections at Rongelap Atoll between March 26, 1954 
and October 22-23, 1955. (AFL) 



TABLE ONE 

·Summary of Gross Beta Activity in Miscellaneo?s Plant Samples 

Average Activity (pc/g x 106) (a) 

Plant Material Island 

Llkiep Utlrlk Rongelap Busch Eniaetok Labaredj KabeUe Lukuen Gejen Lomuilal Bikar Eniwetak 

Grass 20 400 3000 420 2800 
Cocoout leaf 1100 
C~oout frond stem 
Cc:fonut shell 
Cbcoout husk 1. '1 1.5 53 
Coconut sprout 28 
Sprouted coconut 

root1 '72 
Scaevola leaf 
Scaevola Trunk 

ScctlClll 

An°""Ioot •em 19 
Arrowroot leaf 61 
Pumpkin 2.0 35. 

Limes 2.0 
Taro 1.1 
Banana 4.6 
Vines 

(•) Wet weight 

*Collections ma.de about February 1, 1955· 
re.ta reported as of March 1, 1955. 

5300 1900 
750 1800 

17 
73 

110 

740 
120 

2100 68,000 
670 
140 

150 
110 

100 

490 

5600 180 400 

8.4 

290 6.7 60 

23 

340 
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!. .. 4.0 
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TABLE 'mREE 

Gross Beta Activity in Plant, Samples(a) (mun.) 

Gejen Eniwetak Eni&etok Rongelap Slfo Utlrik Liklep 

Plant Part PLANTS(b) 'c/m/kg x 10-6) 

Portulaca Whole Plant 87.4 19.2 3.05 1.26 1.71 1.33 

Arrowroot. 
Stems, Leaves 11.1) 4.5 0.32 0.25 0.21 0.03 
Tubers 2.32 0.57 0.69 0.55 0.08 0.14 o.c3 

Air Root 2.87 0.17 1.05 0.32 0.96 0.08 0.02 

Panda nus Leaves 2.64 1.02 5.26 0.38 0.15 0.21 o.03 
Green Keys 1.27 0.37 o.7o 0.22 0.10 0.09 0.03 
Ripe Keys 0.53 0.17 0.01 .0.02 

Ripe 0.12 0.11 
Papaya Green 0.25 0.09 0.04 

Leaves, Trunk o.o9 0.16 0.06 

Milk 2.87 0.54 0.63 0.12· 0.57 
Ripe Coconut Me.at 1.90 0.36 1.97 0.24 0.17 o.08 0.06 

Shell 4.98 0.38 o.72 0.44 0.28 0.06 0.02 
Husk 1.,83 0.65 1.57 1.31 0.77 0.21 0.09 

Whole 3.1 
Milk 0.29 0.11 0.05 0.13 o.o.i; 

Green Coconut M.<!at 0.33 0.25 0.08 o .. o7 0.02 
Shell o.so 0.37 0.08 0.09 
H1.1.,k 0.48 0.12 0.11 0.11 0.02 
She~l. Husk 0.11 

Milk 1.61 o.76 0.79 0.71 . 0.11 0.09 
Sp•out111g Coconut Meat 0.38 0.40 0.12 0.30 0.0'1 o. 06 

Shell 0.29 0.41 0.35 o.18 0.04 o. 02 
Husk .. 0.73 1.57 o.88 0.68 0.26 0.07 

Li.:avc~ 15.4 0.86 0.84 4.7 1.66 
Cl'1..·on111 Frond 0.94 0.51 0.23 0.09 0.11 

L·,ives, Frond 1.48 

Frui I 0.06 
Bariana Bark 0.07 

l.ca\ll:'S 0.!8 

Leave;, Staiks 0.06 
Taro Tu~r. Roots 

wtrh Soil 0.19 

(a) All nmm~·wcrc corrected for the counting efficiency of sr90_y90. 

('i) c.ross ht:ra .:icti'viry of plant samples was determi.ned in April 1956 and that of soil and water m 
Mav I :J~)t;. 
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TABLE FOUR 

BASL Analysis 
(AFL SUrplus) 

'.;1 

. ~ 

!!!ml. 

s t1'Ul.\9 - '111.lap ..... •tin 
u4 Mtda .-..41 dri.S a\ 9SoC 

11.i.,.. rra:i l tw1u, 'Ill.lap 

·-· - --· bto4 .,. 9S"C 

•••ltd r,..... s hul\11, 'l111ap 
..... drlo4 a\ 9SGC 

a r...i.u, Ylllap ..,., Jrlo4. 
a\ 95°1: 

J r....i. u, 'Ill.lap .... , c1r1..s 
a\ ~o:: 

fMled tuben1 ~..!:t raaftd, 
"'11.lap .,.., sobod a\ 5~ 

71lla~ ar"3., pl.9nt l:i blo:saac 
bu\ no rr .. u. drl.o.! at 9'"1: 

i •rt ot 5 !"'1 \a r ..... 5 tnu, 
'fl~ .... ~ 

~ 

F~ C!.l~em 1tl ftlhlJ'•• 91)M1U 
•J.-d.e:'1nodl ~-' tt 9J'>: 

r.-· .... u l• 'l'lllap <~ trm 
aUo• l>ol.., ... tor 1-ll 1poeto1 
uadotlnod1 drlo4 at ~s<>; 

*fute of counting Febnmry 27, 1956. 

'°""l Aotl'l'lt;J * 
dl./-l:il . .l!!:t 

,.,M.6 us!"-' 

105 ~1.0 . .,~.,.o 

21.~.s u6! 1.5 

63,,!1.o l4s! s.i. 

)).~1.9 m!1.5 

102 !1.1 

24 ~1.0 )<77!u 

::.t..4!c.6 

'411~ 4IJl,4o!t,z, 

w!u 2140! 'la 

"JIG. 

lr-90 
.s/,,/-. ~ 

o.u~.ct 

1.ZJ!o•06 

o.116!'o.m 

0.)2~-°' 

1.u!c.cs 
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,,12!r:>.4) 

• + 
2.S?.:.C.<'I' 

,,13!q,,, 

6.~.14 

J,07!o.14 
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1 • .,,!o.2~,. .~ "' 
'-
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,.,,.,!u,., 

:: ::.. 
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O.C22 

O,CJ? 

C.C"7t.l 

c.169 

c.c.;5 
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~.1)6 
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I 

~ 

a:ia :!: u 

1511 : 74 

55~ ! 45 

~5-~ 1l 

"1!~ ! 5-S 
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._..._ 

P*-719'6 

)Jll '-"' ... hlll'uu719'6 

))1) ,_....., r.-...q1w; 

*I8te of' counting 

TABLE FIVE 

HASL Analysis 
(AFL Surplus) 

oo:anm 

dL;f.au - !!I' f2SIJ. '8U.!UJ: * 
!919. ~t.rlluK Inner Shell -\on4!!!.l!c 

II 111..o!).) 15.s!o.7 j4.,!2.J 
I 

ii 56.6! 2.7 )9.,:1.6 60.J!a.6 
I 

I 66.:i! 2.9 12.1:1.1· n.1!1.6 
I n #11.6! J.1 »_,: ·" 4'.,!1.9 

I ~ 12'7 ! ,., 12.0:1.s 5'..J!ao4 

.. I w !6.o zi.,!'o.9 ,,.,J!a., -
~ II Jia !u 26.1!1.1 177 :1.1 

II I 182 : 7.6 Jl.1:1.J 61.J!z.6 

I I 220 : 9.a 4.1.2!1.1 6J.i!a,1 

14) ! 6.2 ao4!1.1 54.~J 

I 

I 
2S4 :!:11 '6.:i!1.9 n.a!JJ 

I 4.9.Jt. a.a 4.ao!o.a ssAa 

I 
..,_,: 1.9 J4.6!lo4 21..o!i.'C 

I TJ.a! JJ 9.s!o.s JJJ:!:1.s 

84..J!M sSo.J zi.J!i.o 

c:ota:tU. ca:anns 

1.a!'o.a s.i!1.o 

1.o!o.a- sJ:!:1.o 

1.-Au ,..:1.0 
, 

February '27; 1956. 

. l 
I 

oJ.alr?Ma - nt. ~ ~ :.. Based on .:et :etQt 
~ IamrhU ti•\ an4 1:1,lk ~r lbk fMOr 3hell i.eat ud :·:tll: 

1.2 !o.l4 o.6()!o.19 o.()6!o.n 

o.u!o.u o.m!o.°' ~to.is 

c.09!'o.06 loa,~.CB o.oJ!o.4 0.038 0.058 c.cu 

0~12!o.os o.o:i!o.06 t-a.mto.u 
o.66!o.zs o.u!'o.ai o..a!o.2J 

lJ !o.u o..a!o.11 f0.J5to.J2 

4.8 !oJO o.119!o.u. o.1o:!:oJ4. 

lJ !'o.16 o.17!'o.ar o.io:!:o.ia 0.062 0.019 c.cu 
1.0 !'o.at 0.1,!'o.12 o.'6!o.az 

1., !'o.14 OJJ!o.11 o.Ja!oJO 

M !'o.z4. o.n!o.u o..aa!'o.20 

o..,,!o..10 o.OJt.o.01 fO.al)!o.10 

~.:ao o.a!'o.ot ~.21 o.05> 0.0'78 o.OCT 

o. 'IO!o.a OJ1!o.U 0.5'7!o.42 

o.7s!o.11 o.ar!o.10 o.09!o.a 

J 
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U1 
c:> 
c::::> TABLE SIX 
I'-...) 

c:> 
..t:J 
er 

:1esultii of J.:i&l·.-s~~ ?c:-fc~.l a• -!J..SL * 
Ii .. :J ? I;..; l'5 

Total ActiVity :;r9:) ;:; ::1 ;a . r ~ 

~ :;:c:;L !f ~~ ::.Xatioo Cr?'a:ti.s~ 'l"iss~e C-Oat.e d/t'l/rz,am* s_,~"a;t• j1":':./""':"'a::• ~1:U 1
.:"'.!'"i::'. 

.. 
Ll.=. 

.. :- .... " . ,-
~ 

.,!-.,. 

~4)7 521 il~n,~elar :;ocon-.it wt.er 1< Ir.r.£r9".eil .:-17-Si' 2t-tJ.7 0.22 :.: •• 01 :. :.:;cz2 -~ :.! ?! .. -~ 
'..:ilk ~-l7-5ti 43~!.7 c.11 !c•.10 lQ !~.7 ) . ;l):::·: 2 ... ::2 ;:: : . ~ ... 

3-33 52) ibn~elap i::..:>cor.ut Out.er H~k 4-17-5t- 71~1. 7 ................ ,~ 

0.114 !o.06 
. ~ . ,. .. 

In"ler Si':ell u-l7-5t 2f.!:.~.7 ; . : ~Cl3 .:-.•,, i ,-. 
c.047!.).~39 

_ ... _-_ .... J 

~at and !!i.L< :..-l'.'-56 ·~~:!:.2 • .? : . ;.JJ21 -:....~!13)." . ·. 
;4~; S25 ?..ong!!lap .:oco:iut <).:t~:- ~'.JS~ ~-l--5t:- -:-~1:. 7 0.70 !J.04 : •. :cc~5 :7;! ..... 

( !nr.er S!":ell • -17-St- .,- ......... J.~·dl!.o.071 ) .. : ... ::ts :_;=21s #. -... . , __ .. 

' :.lea t and :.:il;c .. -17-5t ~7t:2.l o.080!-0.043 ~.::en ::r::. -:e .... ~..; , 
35J.) 752 · "t:tirik Cocor.ut E.nt.ire u-l7-5ti 51.t;' .::; 2.7 :.0.1 :.JO)t : :i.=- -· .. : 
3534. 80) Lli<ie; ~·JCO:lUt Entire ~-17-50 l~0.7 o.ou&.o.02 J.JC'.)31 •7! 29 

. ·-·· 
I .3:."1 535 ii.01,gellr Pancanus tntire 4-ll.-5e :.2.tl,9 0.26 !.o.u 16 :3.7 " "' ... ••"" . -.: ~-: !5-JG : ·' 2 'J 

I 
.......... J .. wf! 

);.,.2 5)6 Ron6elap Pandanu.s E.ntire 4-14-56 J'.JJ:l.5 i-0.16· :.JJCl: 1.,..,-
!, ... '-' 

I· 3447 558 R~n~elap Arrowroot. E.."ltire 4-ll.-)ti lost lost 

3;.;t 856 je~n Arrowroot i:;ntire .4-l4-5t JQO.t4.l ).6 !o.1s 25J !5,4 ).0012 :;7;! 57 :.2 ~., ,, 

347~ 5ao Eniaetoic trrowroot Er.tire :.-11-56 18C!J.8 1.4 !o.82 . 54 !1.6 ::.:c~t-~ ::s:!no ~.77 
,. --

:31.?2 726 E.ni11etak A!-rortroo ~ Entire 4-14-56 67!2.l 0.20 !o.o6 17 !.o.6 ).O'Joto ::.s~: 45 •. ,. ~5 ... ,,,.._ 

, .... "'\ ... 
..,.::>v:" ~ih Sifo Arr~oot Entire i..-11-56 59:t2.2 0.19 !o.03 J6 -*l.O '.l,JC26 )2.Z 5.2 : • .:.n ._l' 

)519 75t Ut:!.rii< Arrowroot E:-.t.ire :.-l.l.-56 2611.6 0.22 !o.o6 17 !2.a J.XOOJ ~3x:!:,1J :.~!. ~; 

J5L! 3J7 Likiep Arrowroot Entire 4-11-56 7.~1.1 i-0.l) ).8!2.1 :l.OC070 !i3c; ;:? 

*~eight as r~ceived at i!ASL 

*Date of counting February 27, 1956 

·--- . --- ------------------------------------------
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~ad1oact1v1ty in algae and soil• and coconut meat and 
milk at Rongelap Atoll trom March 26, 1954 to 
October 23, 1955. 



OFFICIAL USE ONLY 

II. GROSS ACTIVITY 

B. Marine Organisms and Birds 

Graph Three indicates the general level of activity in tish at 

2 
Rongelap Atoll and the decline of activity Yi.th ti.me. 

Tables Seven and Eight report the resu1ts of NRDL analysis for 

the :February 1955 survey.3 Tables Nine and Ten are for the February 

6 4 . 5, 6 
195 survey• Tables Eleven and Twelve show the analyses by RASL. 

· The data show a significant higher concentration of gross activity 

in the 11 vers of fish and in the crustacean muscles. 

Tables Eight (a) and Ten (a) show the gross activity in birds 

3, 4 
and fowls. 
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TABLE SEVEN 

(NRDL)* 

Summary of Beta and Gamma Activity Concentration in Fish and Marine Invertebrates 

Large flsb(b) 

Location 

Rongelap Atoll 

Nonh ~goon 
South \;&goon 

' 
Rongerik A toll 

Eniwetak 

Utirlk A toll 

Utirlk 

Likiep Atoll 

Likiep 

Bikar Atoll 

Bikar 

No. of 
I 

Specimens 

3 
3 

·2 

1 

ActivitI 

/J " 

0.22 1.2 
.054 0.33 

0.23 0.26 

0.02 0.01 

(a) pc are in terms of co60 equivalent. 
(b) >150 g. . 
(c) <150 g. 
(d) No data taken. 

Radioactivity Concentration (pc/kg>(•) 

Small Fish (c) Cram and Clams 

Ne. of A:::tiYity No. of 
Specimens ,4 y Specimens 

22 
7 

2 

6 

. 3 

.49 

.14 

.23 

.14 

•. 05 

1.58 
0.94 

.21 

.04 

.01 

4 
3 

1 

2 

Activity 
~ . "t 

1.54 1.25 
0.49 1.76 

0.12 0.35 

0.39 0.19 

*Collections I!Bde.about February 1, 1955· 
Iata reported as of March 1, 1955· 

Sn&ila 

No. d Activity 
Speciment ~ l!J 't' 

2 
-(d) 

19.5 5.8 

l 
i 
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TABLE EIGHT . 

Distribution of Gross Beta and Gamma Activity in Tissues of Large Fish (a) (• HllL:* 
Radioactivity <re x 103 /Tissue) (b) 

Island Fist. Wet Weight 
(gi 

Total Skin Muscle Bone Gills Viv.era 

" ¥ ~ '{ 13 ¥ . /3 r tJ )( 11 }{ 

Rongelae Atoll 1 North 

Gejen Flat Fish With 
597 

- . 
196 714 24 18 96 310 7 16 26 268 

~ange Spots(c) 25 120 

North 2 Pelargi.: 503 84 500 6 69 9 78 29 271 3 16 37 66 
Lagoon Snappers. 391 53 550 4 68 9 94 35 313 3 17 8 60 

Avera~ 497 113 588 12 54 12 89 61 298 4 . 16 24 131 

Percentage of To~l Activity 10.6 9.2 10.6 15.1 54.0 50.7 3.5 2.7 21.0 22.3 

' I 

Rongetae Atoll, ~ 

Grouper , 1490. 112 590 19 16 14 93 41 308 4 33 34 140 
Southeast 

Lutinius 2170 69 513 25 69 19 119 18 111 6 51 1 163 
Lagoon 

Red SnapiJer 1980 106 339 12 36 14 104 59 122 8 27 13 50 --
Avera~ 1880 96 481 19 40 16 105 39 180 6 37 16 118 

Percentage of Total Activity 19,8 8.3 16.7 21.9 40.7 37,5 6.3 7.7 16.7 24.6 

Ron~rlk Atoll 

Parrot 1450 272 339 1 39 48 44 8 106 8 10 207 140 
Eniwetak Mullet 230 64 68 8 13 3 15 7 18 1 3 45 19 -- -

Avera~ 840 168 204 5 26 26 30 8 62 5 7 126 80 

Percentage o! Total Activity 3.0 12.7 15.5 14.7 5.2 30.4 3.2 3.4 82.0 39.2 
--

(a) >150 8. 
(!>) tic. are iu terms of co60 equivalent. 
(r.) Name Jnknown. 

*Collections nade about February 1, 1955. 
IB.ta reported as of March 1, 1955. 

i 

l 



TABLE 8a 

·Summary of the Gross Beta and Gamma. Activi~ in Birds and Fowl 

Island and No. of Wet Weight Acdvt~~c x 1o' /TiJme1•> 
Specimefl Specimens (g) ~ :x 

Rongeiae Atoll 

Gejen - Terns 2 183 
Gut 48 115 
Tibia 10 10 
Carca~s .!!! ~ 

253 415 
Ka belle -~ 2 184 

Gut 13 9 
Tibia 23 Nl>A(b) 

Muscle 22 8 
Carcass 242 .!!! -300 HS 

Larl:aredj -.:r~ 2 1'6 
C.:ut 114 3'1 
Tibia _!! __..! 

143 41 
Rongelap-~ 1 1140 

Skeleton 288 8800 82'70 
Muscle 434 280 120 
Vbcera 6' 188 61 
Liver 144 29 6 
Heart 15 8 2 
Skin 157 16 18 
Lung ___! ___.! 

'7281 84'19 
Rongerik Atoll 

Eniwe .. lt<-Terns 2 -(c) 

Gut 10 9 
Tibia 6 NDA 
Muscle 33 14 
Care01ss .!!! !!! 

1'15 31'7 
1Jikar A toll 

Bikar - Terns 2 128 
Gut 9 3 
Tibia • 1 
Muscle -·-- ~ 

40 u 
Carcau u 14 - -19 32 

(a) pc are L11 ternu of coBO equivalent. 
(b) No detectable activity. 
(c) No data taken • 

CJ1 
c:::> 
c:::> ,...,,, 

Collections made about February 1, 1955· 
c:::> Data reported as of March 1, 1955· 

---------- -- - ·- -- ----------------· 
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_____________________________ \ 
T.Am.E NINE 

Distribution of Gross Beta and Gamma Activity in Tissues of Fish (NRDI.. 
.. - ...... -- --· -----------

Radioactivity (~Im/tissue x 1 o-4) ----- --------
Island Fhh 

Wet 

Wt Total 
~-~----~---'-Skin Head Muscle Bone Gill V .seer a 

(g) J!, '( /j ~. /3 'if J.3 " /{! c l~ __ °( __ /3 ~ 
Hongelap Atoll, South 

Rongelap Goat 218 
Rongelap Grouper 41i2 

8.8 15.f> 0.2 2.4 
5,2 5. 7 0,4 0.3 

4 
Average '7 .o 1 o.s o.J 1.3 

Per cent o( total activity 100 100 4.2 12.l 

Rongelap Atoll, Nonh 
Gejen 
Ka{lf!lle 
Ka'71le 

' 

Snapper 1154 
Snapper 735 
Parrot 1957 

Average 

26.3 87,0 
12.3 18.~ 
24.8 71.3 
21.1 58.9 

1.0 11.8 
1.0 11.2 
1.1 8,9 
1.0 10.6 

0.45 3.3 
0,8 0.7 

.63 2.0 

l, 1 2.1 
0.4 0,5 
0,8 1.3 

1.~ 2,1 
1.4 2.6 
1.5 2.1 

8.8 18, 7 11.2 12.l 21.0 25.2 

6,6 24. 7 
4.5 1.9 
~~ 
6.5 15.8 

5.4 16.8 
1,0 o. 7 

. 2.4 6.6 
2.9 8,0 

5.5 15.7 
2.4 . 4.4 
7,0 23.4 
5.0 14,5 

Per cent of total activity 100 100 4.8 17.3 30.8 25.9 13.7 13.l 23.~ 23.7 

Ailingnae Atoll 
Sifo 

Rongerik Atoll 
Eniwetak 

Snapper 640 3.2 38.9 0,3 5.9 0.7 9.9 0.6 6.2 0,5 10.6 

Per cent of total activity lOC 100 9. 7 15.2 22.5 25.4 19.3 15.9 16.1 27.2 

Squirrel 387 0,41 2.0 .02 .35 .23 .55 .04 .27 .06 .39 

Per cent of total activity 100 100 4.9 17.3 55 27.2 9.8 13.4 14.6 19.3 

0.6 2.2 4.9 2.8 
0.3 0,3 1.9 1.4 --- ----
0.5 1.3 3.4 2.1 

7.0 12.l 47.7 19.6 

1.7 
0.5 
0,8 
1.0 

2.1 
1.1 
2.7 
2.0 

6.1 15.9 
2.9 6.3 
5.0 8.8 
4. 7 ·10,3 

4.8 3.3 22.3 16.9 

0.1 2. 7 0,9 3.6 

3.2 7.0 29.0 9.4 

.02 .08 .04 0.4 

4.9 4.0 9.8 18,8 

Utirik Atoll 
Utirik Parrot 425 o.66 o.87 o .24 0 .09 .15 .22 .13 .13 0 .04 .38 0.2 

Per cent of total actMty 100 100 
1: 

0 27.6 0 10.3 22. 7 25.3 19,7 lb.O 0 4.8 57,5 .17.2 

Lil<!!;P Atol! 
Liklep Snapper 463 1.1 2.2 0 0 0 .02 0.1 0.2 0 0 0 0 l 2 

Per cent of total acdvlty 100 100 0 0 0 0.9 9 9 0 0 0 0 91 90 
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Summary of Beta and Gamma Activity in Fish and Marine Invertebrates NRDL 

Island 

Rongelap Atoll 
North: Gejen 

Ka belle 
Central: E~iaetok 

South: Rprigelap 
' 

Rongerik Atoll 
Eniwetak 

Ailingnae Atoll 
Sifo 

Utirik A toll 
Utirik 

Llkiep A toll 
Likiep 

No.of 
Samples 

8 
10 
5 
5 

8 

6. 

8. 

8 

I' 

Fi~h 

Activity 
(d/m/kg x 10-4) 

/3 ~ 

24.5 
14.9 
19.3 
17. 7 

2.2 

4.5 

1.6 

2.6 

78.8 

55.4 
45.1 
32 

7.8 

22.7 

2.1 

1.3 

Crabs 

No.of Activity 

Samples (d/m/kg x 10-4) 

2 

1 

6 

1 

3 

/J t 

28 

4.5 
25.4 

2.8 

21.9 

87 

14.1 
24.5 

18.3 

14.5 

No.of 
Samples 

1 
2 

1 

Clams 
Activity 

(d/m/kg x 10-4) 

/J "{ 

4.5 
23 

6.4 

8.8 
56 

15.0 

Snails 

No. of Activity 
Samples (d/m/kg x 10-4) 

4 
1 

2 

3 

"' '( 

648 
17.7 

31 

.006 

513 
43.9 

51 

2.8 
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'TABLE lOa -
c.n 
c::> 
c::> Summary of Gross Beta and Gamma Activity in Birds and Eggs ......., 
-
c::> 

No. of 
Average Radioactivity 

+:: Island Sample Weight Beta Gamma. 
Sample~ (g) (dim/sample x 10-4)(d/m/kgx 10-4) (dim/sample x 10-4)(~/m/kg x 10-4) 

Rongelaf Atoll 
R~gelap Tern 

Egg shell 1 6 NDA 0 0.62 I0.3 
Egg. soft tissue I 33 0.26 7.9 .. 0.11 3.3 

Ge Jen Tern 1 92 o.93 10.I 0.32 3.5 

( Viscera 1 101 0.38 3.8 0.025 0.25 

i Muscle 1 141 NDA 0 0.019 o.I4 

Tibia 1 NDA 0 NDA 0 

Ka belle Tem 1 145 I.I 7.8 1.7 I2 

Mmcle 1 16.9 0.1 5.9 0.13 7.7 

Tibia 1 0.9 0.07 79 .027 30 

Egg shell 2 6.3 NDA 0 0.13 26 

Egg. aof t tiaue 2 22.8 0.15 8.7 .03 1.3 

Allin!!!e Atoll 
Sifo Tern 7 '118 o.38 3.3 1.7 14.7 

Muscle 7 11.7 0.057 4.9 0.43 36.7 

Vllcera 7 0.08 0.14 

Tibia 7 0.31 NDA 0 NDA 0 

Egg shell 1 6 NDA 0 0.06 10 

Egg. soft ttaue 1 33 0.26 7.9 0.11 3.3 

Ranl!rlk ·A toll 
Entwetak Tern 2 92 1.9 21.0 o.9 9.8 

Muscle 2 19.'7 o.04 2.3 0.03 1.9 

Tibia 2 .23 NDA 0 NDA 0 

Viacera 2 0.05 0.09 

Counted in April-May 1956 
·' 



c.n 
c::::> 
c::::> 
,......., 

c::::> 
c.n 

:-us;,. 
~ 

)116 

)17'; 

;:'>7 

Jl74 

Jl6' 

J l::i~· 

3-C»D 

~--

i ::..&5 

! 165 

• 1~5 

• !>I. 

.. 64 

.. l..!2-!.l6 

.~ .c - 5 

Orpei& ~ 

..,,,~_,j,,,tj; -tuna• 

Dot-wa\11 -oi. 
Tl.a 

ilr.;;-t.oot.b u ..... 
"-

-'° -1· 
lonito -
:.O.t.!'!S: :uacll 

...... 
~ 

labelie-
lab&re1.l 

labeU.-
·l&landJ 

labeUe-
labaNCIJ 

lalandJ 
l8lan4 

1&larl4J 
I1lan4 

llD'1PlaP 
Island 

labal:i.
....... 1-r 

CollacUon 
Dot.o 

10-:U-55 

10-21-55 

10-21-55 

lD-21-55 

lo-21-SS 

10-22"'55 

10-:U,22-SS 

TABLE ll 

HASL Analysis 

(AFL Surplus) 

FI!lll 

~ 

c.,,..., balt-'W)' be- labeU. 
an4 tai.NCIJ l8l&D4a 1n llcaplap 

'l'o\&l -1.P\1 44 1111. lac-. 
- 1.11a1..i.1 - - ... u.. -· llo\ i-•ibh "' .-... t.11 
UI-· 

111'1..S ., 9$111 ......... llltb " of 
V1 mlO .uplet pla ... 1nW S blea• 

Dril4 a\ 9'CIC • ....... vUla 11 ot V. 

1 ts.eh dria4 ., 95"1:. 

.. ._ llld.W "' - -'-
Ve\ w1tiit '1- l• tba\ att.ar boll-
1'11· 

hr\ -1• ot s fl.lb• 4rla4 "' fl"C. 

~ 

' :i.."' -114 arwr .-.1n1 _1 .. ror o. ot 'ii. - An. - la:aol• A 2 an4 
A ) otr label11 lalanll, io-21-SS• an4 
' ' .m • s orr ....,.lap hlanll, 10-
u-ss. - 20 ...... , -1&!1• la -1"4 
-1•, or "'1!.eb - 8Ql b r .... -111 
A 4 and A 5o 

*Date of counting February Z7, 1956. 

-· -... -....... ~ l .. . . .... . ~ . 
. I 

's aa 
lllllim tota,1 k1g_ \! * .a.tm. Sr:90 .. _,:a 

.!!!l. ~ ~ ~ 

Jl !35 "~ c.11 !o.m o.a !o.20 u.J 

24~ l.o lll ! '·' le.auto.°' (-c.05~.11 c.OC11 

Jl6 ! 2.5 UI) !21) o.ux.!o.a c.eJ !1., c.CC&I 

~)! 1.0 269 !'"' O.Cll~U o.mt!o.,, o.QIJ 

m !11 269 !e1 f.O.ai!o.90 ~.ni!i.06 11.0 

n.1! 1.1 ... t.! '7.'I o.oa!o.u o.n to.n 

0.1! 1.0 66) !11 0.19 !o.89 2.9'7 !u.1 
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TABLE 12 

Resalt.s of .b::al·:ses ?erf:mned at i!J.SL* 

~-:;.r:;-a!. Ja.Ah:;rs:.s 
c-tate !otal J.cti vi ty sr90 : 5 137 :;a 

:U.5L fl :;;c:." ~-• LxatiJ! Or;anisi:: ~ '!'otal J.cti vi -;y a/:./r;ram* d/rr./:;rarr.* d 1m/gra'!I'.* gra1118/gram* ~ i Sr;: 

33)t 1;19 l.::l;::_l:iF Sizi;ecr. Entire u- 9-56 ;2! 6.u !O.lC 

.... , ,.., 
),,..;' 1512 :ton§ela;:: l'..la::isel Entire .. - 9-56 37::. 6.o 

;;;: 1)-.l ::abel:e i!utterny Entire 4- 9-56 lost lost . 
... , .. 
;,J.l. 15~2 KaOe:le ua."'1Sel Er.tire 4- 9-56 i2s:. J.o 2.a !O.SS :>.:>]l 41 ! 3.1 2.3 

:~S4 lt22 ~gen Surseon Entire 4- 9-56 '.!:?'):!:. 9.9 

1i~-.,..;-'1 1555 Sifo a, .. t~rfl:t E:itire 4- 9-Sli 95%. ;. 7 .s.0.81 ::l.024 i.15 

~~7!i :.;~- !.r::!.;oretaic Da.::-~e: S::ti:-e :.;- ?-S'c 2'.J:!:. t.2 so.is ).'.l;J ~ 2.1 

J:~t 15;'9 
l I :..-.iwetaic Sw-5e':r. ::.r.tire. -- 7-5f 34! 6.9 J.J]) 

' . . - !~~ lliier .aut:.erfl:I Entire .. - 9-5t 51! E:.2 ~.:>2) 

:~~= .. ' ... = !.i!<i~F :.;.~el Entire· u- ?-5c 11! 6.5 J.J7!.o.2J J • .:m 4,5:: 2.s ;.4 

': 1.:.; "2 15?] u~iri.c S',.;.;"geon l::ntire .. - 9-SI: 22: s.4 '.l.015 .. -... _ 

;;:4 ::.;14 :.:ti!'"it< :.a:-..-;el =-:"'!~i!"'E' -- ?-:r 14!11 ).JJ9 

... - J .. 

;; "'' 1577 ~tiri~ Ua.~e! i.ntire .. - 1-56 22! 6.7 J,'.l)8 

;::r 1;72 ::::ir!I< .S:irgeon Entire 4- ?-5" lB! ~.::> :i.022 

: ;L.o,.: :;2~ itor.~elat Coral L-lo-S6 ;5!17 

"=? .. .1.ll :os ::.eje:i ;;cral :;-1~5~ Jl:'.>!22 &().62 . ').)l S.0.91 

::~ 3 15~i.. E.niaetoit ';orr.l 4-10-$6 205!20 3.1 !o.42 J.35 4.1! o.ss l.S 

:::::1 H'l7 I..!.ici~ ::or•l ~-i:i-56 i15 S0.45 O.)O ~.68 

;:m W:ll :!t.irik ::oral .. -11-51: il'3 '0.27 '.l.26 ~.47 

;~1- i-o~ 
'.1':1 rJtir!k ';oral i.-lC-56 2ltl5 o.48to.lh ~.24 ').9l!o.27 2.3 

;:t~ l~y, Jejer. Spider Sr.ail Entire i.-23-56 s2ot10 4.4 to.)9 l) to.48 0.01!1 no ! 9.8 J.as 
;;.21 :1:~7 Jejen Srider Snail !:ntirie .. -2~-5~ 2160!29 1.) !o.34 4.o!o.48 :;i.0072 82 !21 J.Dtl 

1 ·.";I:: '"''-":= ·Je.;e~ Sc-,r;-!. j:'\ Sr.oi! E."!t!.re ~-23-5.S 2~.no!290 1.1 to.44 3..4~1.5 o.oo8S 57 !24 ).00b6 , .1-, ..... ., ., 

~;"21 :~;~ ie~f:~ ~::•;:-;.::.:. ;!"'.ail ::;ntire ~-23-56 ?ll:x>t120 1.5 !0.58 1.1t1.1 :i.012s 55 !21 J • .:1s 

• lleight as recei ftd at HASL 

*Date of counting February Z7, 1956.· 
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II. GROSS ACTIVITY 

c. Soils 

Graph Three shows the general levels of activity in the soil.a 

of Ks.belle and Labarejd Islands.of' Rongelap Atolls, as reported by 
2 

AFL. 

Tables 13, 13a and 14 report the activity in-different soils at 

different depths for the February 1955 survey,3 Table 15 for the 

February 1956 survey. 
6 

Tables 16 and 17 show the analyses by HA.SL. 

The data clearly indicates tpe major portion of the ·activity is 

to be foi.md in the top three inches of the soil. As suggested in Sec-
144 144 106 106 

tion III, Ce - Pr and Ru - Rh make up much of the fixed 

contamination in the soils at periods of ,one: year and more after the 

fallout occurred. 

: OFFICIAL USE . ONLY 
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TABLE 13 

(NRDL)* 
Beta Activity in Core samples of Soil 

No. of 
Beta Activity cp-/min/g) 

Island Cores 1-in. Increment of Soll Caring 

1st 2nd 3rd 4th 5th 6th '1th 8th 9th 

Likiep 1 140 40 40 NDA(a) NOA 

Ulirik 3 1,250 480 240 130 100 160 60 25 

Rongelap 4 6,600 2,100 570 420 230 160 200 150 50 

Bu"sch 1 10,800 '7, 100 '7,200 6,400 6,800 

Eniaetok 1 5'7,000 24,000 4,300 18,000 26,000 12,000 11,000 

Labaredj 1 42,000 33,000 29,000 23,000 19,000 

Ka belle 3 43,000 30,000 10,000 3,600 2,000 2,300 180 

Lomuilal 3 53,000 48,000 26,000 20,000 14,000 1.000 

Gejen l 3'7,000 3'7,000 8,0-00 4,l>OO 4,400 3,400 

Lukuen 2 35,000 40,000 13,000 10,500 10,000 10,000 4,'700 

Bikar 3 4,000 '740 250 1'70 120 100 . 2'7 

i:niwetak 2 16,000 '7,500 3,000 2,000 1,800 1,100 160 100 

(a) No detectable activity 

• \Jl.it:CLions r:ade al.Jo·.lt !'e oruary 1, 1955. 
"'.la ta report..::J. as of :·1a.r~h 1, 19?5. 

, . ._ 
.. ' 
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Summary of Beta Activity in Gross Samples of Soil 
(NRDL)* 

Beta A'CtiVi!I ,~-/min/g} 
Number 

De2th of Soil Island l)f Samples 
Oto 1 in. 1 to Sin. 

Likiep 1 90 

Utirik 4 960 550 

Rongelap s 8,900 800 

Enlaetok 2 48,000 640 

Labaredj 3 85,000 1,300 

Ka belle 6 96,000 3, 100 

Gejen 1 348,000 12,400 

BIJc&r 1 8,400 90 

En!wer.ak 1 12,000 240 

*Collections nade about .February 1, 1955· 
Data reported as of ·M!rch 1, 1955· 

soo21oq 



TABLE 14 

Beta Activity in Soil Samples Taken From Exposed Soil Profiles (IRDL)* 

Dept)i aata Act1v111 ,a·lmtal.12 
lllaad 

(la.) 
... lap LalluedJ Jtaltelle Jtabelle Jtabelle 

Oto 1 12,400 130,000 ~2,000 11,000 17,000 

3 1,500 380 8,800 8,900 440 

• llO t60 1.700 400 130 

9 uo '170 130 1,300. uo 

12 HDA (a) 180 40 680 140 

18 70 120 '70 '70 90 

M 40 100 70 NDA 
/ 

30 NDA 

38 80 

\ 40 40 

·'· .. 
(a) No detectable actiney 

tlCollections made about Februar;r 11 19SS. 
Data reported as ot March 11 19SS • 

. ~.~ .. 
..... . -~ . : . ' ; . 

·' 
,· 

· .. 
• f ,• 

., '~ :. 

. ': · . 

. ·"-' 

•· 

,. ~· .. 

'\ .... · . ... \ 
-~: ·:_:}__::;;f- _i~ ; . - -

. .i-' ". .. 

5 0 0 2 I 1.0 
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·····;~~~:~r~~,~~·· 
· ... ~ 

Gross Beta Activity in 

Source 

Cistern 
Well 

Ocean 
Lagoon 

Depth (in.) 

0-1 
12 
18 

• 

NDA 
NDA 

3470 

0,80 

34.8 NDA 

NDA 

(a) 

(b) 

All counts ~ere corrected for tbe coalii~!iig efficiency ~{~9~:.;y90. 
·'!,··-:, .. ~ ""-.:'~·· "::.:,4-l • .. 

Gross beta activity of plant samples was determined In'April 1956 and that of . .. ~ ... ""'"'. 
soil and water i.n Mat 1956. ·· . . -·~··~·~· ·· -. ·t·' 

(r.) NDA indicates no detectable ac·Uvity. 
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All 
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ll>-21-55 ~ !:.:bell• 
• X.i.>nu 

I 
i«>-~s· 

1«>-21-'5 

1~..,, 

lo-21-55 

10-21-55. 

1o-n-5S 

l«>-21-55 

l0-21-55. 

lW.:-55 

lC-U-55 

11>-.U-5' 

labelle 
lolud 

lallelle 
lo~ 

labell• 
Ialelld 

l.dandJ 
lolud 

1Alue4.I 
Iala84 

... ......, 
Ia laid 

1.a...,..j. 
I bJanll 

lonp]ap. 
bbDi 

lan.-.1:.P 
Isl.rad 

ii.._ lap 
Isl:ud 

llallpbp 
X.l.21111 

TABCE 16 

HASL Analysis * 

m 

(AFL Surplus) 

~ Kl-5 llaeOor 
D!nrlp)le !!mil bti.11 J!.Jm.lill ~ 

~ .~ .... - 200 JUU ,.._ :ia..,... 0 - ,. M.112 o.a /0.9 
!*I' 1114-blud 

Tot.al l<r\lott;r 
4/J-

:111 .lllz 

l~ ~ 

• 
{ 

.-...0 
d./Jr;na 211 

~ 

'°' -~~' "' !,.1 

s Cll 
lua4., 

'.!JS 'tiQS 

27 

Opoa - - zoo ,... ,_ ~ ' -,. M/J.Z o.a /0.9 617! 90 .,.!96 24;J!2.1 '. . 
aearal.4-blud ,;:· 

. \-·'. + .· . ; .: ,(.'.:.i.,' 

a.a.. - - z r.n ,_ a 1 111111 o - J• all /> o.a /O.s ··.,·'· ~lsa . •i•· .,,,a;.ia · 
a 2 ,:.,. ~ ;;/ .•· . ·: ..... ~:f : .· + .):'.~!..4:'~,,. /}.+.:··,. 
a.. .. - - :io r.n rs- a i ... J - 6• all . o.a /O.s ·<, {;.. ~l«li ,°', '.':, J29"1U 
.. 2 .,I.:..-, 1~.- ~·· -': i ·!<~~~;.rf.-.~ '\·~~,..,, .' 
0pea ..... - 100,... rra :aa.- · ,. o - J• . ~ .. all · · ·:_, · · · " o.Ql/O.s ~;;~:;"54,.,!147 ·:., ,, f990!w;: 
(lllp ~ ari< la SI pan o6 "' ., ·. !~'. .. ~·:". · . :~~-;J:.. ·.. . . • 
1ei..1111) .. : .. 11': •t.·r.· .,.. ·"'' ·,., '· -' 

···?!'• -~1·:·¥.·~·i-·' ... 1 .. ,,.~· '1'~~ ~~,. •,• 

ep. - - 100,... ,_ 1apa , - ,. 2/1 .. o.miO.', '·~~ ./gz,~. ~:.~~ ;,r; _ 
(lll&ll tit• - 1D Sii paft or ·<7•' S'' '=•t_ . . ,.~. 

l•laa4l . - . . . . . . . . ~ ··: . r~{z\";%f (,· _:. :-~?l;:::i;~;~~~i____ •.. 
1llder a'- u ten rs- a' .... ;. • o - J•·:,J;. · o.6/1.o .. ,, . o.>/1.o >' :,' o.07/0.f :;~~7•:29· .-~.9'~1" ..• '.~· · a6J '"""'; 
A 6 . t'~{ .. ..-. • . '• ' 'i:;f ·. :~ .• ;; ·. , :< . . . • ~~~ ;f . , I 

I w.r i uM'U"fN\ froD AS -·~~iJ·;~,.~ ~.6flo0 if O.jfi~o:::: o' ,0.07~S·;:·.~iJ5'! 70 .. ::1::!"''95! 71'.'.~-~t~~· 

;:.:.,,~di .. ;;..~:.;;~?~'~\,',."::'~; ,_,, .,,,;:,~F · ~'.~~;;~~~!~;~\~![~~ 
Gn•• .;.ar wll 110 ,_ 11 or wnl 3 - 6• o.J/0.9 ~ot'o.J 0.05/0.a 406!' !14 . ( ; 5'J! 72 :f:i-''. ;'.,- uAM :t: 'k,UA.91 . 

~ . .. <7~~- >•·.-:.;... - ' .. ~:fi~~.:\.i<J 0 <1:,·:~·· .... ~<~~~~~t ·.· .. 
1-a~',11 ... - C-.r -1 _,._ .o - ,. o.J/1.o o.l/o., 0.1 /0.4 ,-.! 69 wQot149 · 212 :,., · "'' :7.i ,.2i., 
roc"q aoll 

;.~ el•- c-r- aai-1 bo-1 l - i.• 0.1/1.0 o.l/o., 0.1 /0.4 1~ "' :u.io!101 Ja.J!1.o &.J.e!lo4 29 
roe:,, aoll 

*IE.1e of coWlting February zr' 1956. 
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.TABIE 17 

sen 
Results o! A..'1Ag,es ?erf'O!':l9d at llASUI' 

~ 

e05 

::s 
-~ 

~00 , 

31? 

:, -_. 

7~~ 

72~ 

.,.., 
")14. 

ill.2 

:-~a 

't< 

'. ~2 

':7l: 

~ate Total &ctiTity Sr90 
Sa:=Ur.ll' Locat.!cn ~ !otal .t.ct.iv!.t.y :J.1-:n/;;,raz:.* d/r:.1£•m* 

Eniaetoic: 

Eniaetok 

E:liaetoi< 

Li;.ie;-

W~er 

E.'ll.-f!~k 

~::i•t.aic 

._Je;e:i 
·;-(, ~. 
.. _Jegen 

. (.·. 

·•. •· 

'.Jtirii( 

:Jt!:'ii< 

Sito 

Si!o 

:.-21-;t cs~ as "0-42 

;._21-56 !41 l.6t0.42 

4-1!&-56 290t aO 20 to.S 

..-21-56 '5J ~<>.47 

4-21-56 f.6$ i.r-o~n 

!i-21-~ s.61 s.o.sa. 
la-1.4-56 ~93 30 ti.4 

4-21-$6. • l~ 69 l.Jt0.48 

4-lli-56 ;-~::,;; :~~40ot410 ,;, ' 1640 . .!'2.4 

. ,,:.~2·~-~£:~!;~':::u1'·, ~~ ~; .): .;;: , 

:.-i.+-56 

..i-21-51' 

'4-11-56 

lCOCt 92 

'57 

62()% 79 

'..; :. 

J.4!o.72 

a9 t.1.J _ 

~o.s5 

28 !1,0 

*Date of countinG February 27, 1956. 
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. '0.6o 

2.6!0.67 

29 :1.2 

,,,.:,;~: 
:·· 

J6 t1.J 
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II. GROSS ACTIVITY 

D. Water 

Table Eighteen suggests a relativel.y high ratio o:f' activity 

associated with the filtrate which is perhaps not unexpected since 

the fallout material consisted principally of calcium oxide and cal.-

cium carbonate. 
4 2 2 

Tables Fifteen , Eighteen and Nineteen show the gross activity 
. 6 

found in water sources. Table Twenty the anal.yses by RASL. 
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c.n 
co 
c:::> 
I'.). • --
c.n. 

' 

Date and 
Island 

Rongel~ Atoll 
7-;i_6 4 
JCabelle 
12/18/54 
Rongelaj> • 
1/26-30/55 
Bniaetok 
Kabel le 
Labaredj 
Lomuilal 
Rongelap 

10/21-22/55 
JCabelle · 
Labaredj 
Rongelap 

A111~1nae Atoll 
10 23/55 . . 
Bnibuk 

TA:m..E 18 

Radioactivity ot Water Samples, 
Ju17 1954-october 1955 (AFL) 

+ Values expressed in dtm/l1ter -0.95 counting error 

Lagoon Water Island Water 
Unfiltered filtered 

Untreated 'treated Piltrate Residue 

30oot3200 

3000± 190* iaoo-t1ao# 

i7ooot22oo# 
3300-t2700 48ooo-t3200** 
68oot3000 25000-t2200# 
5600*3000 
56oot3000 4200-tiaoo* 

3500•1600 41ot150 
600'-1500 450-ti6o 

igoot1600 6o•120 54<>*120 31ot190 75t.17# 
5300*140 4~00-t200 1200*34* 
130~ 86. 50•140 75t-19"*. 

,1600*1400 80±130 i4oot 91 · 820±140 B2ot5€/HI 

--trom cistern near sclloolhouae; I rran Jill back or schoolhouse; ** ground water; 
H standing water rrom can, drwn, etc.; from cistern with col.lapsed roof. · 
Date ot analysis: November 18-20, 1955. · · . 

1 

i 



TABLE 19 

Summary of Gross Beta Activity in Water 

Beta Activity (~-/min/liter) 

SourC'es of Water 

Ocean Cistern 

Island 
Lagoon Ocean 

Top Bottom Well Barrel 
Side Side 

Lil<iep NDA(a} NOA 12 NOA 
Utirlk 50 NOA 290 1,350 28 
Rongelap 80 330 8,300 18,000 430 44,000 
Busch 36 NDA 
!niaetok 460 260 23,000 
Labaredj 7,700 56 
JCabelle 2,300 60 
Lomuital 380 170 
llkar 37 28 
Enlwetak 100 110 

(•) No detecuble &C'tivity 

*Collections nade about February l:, 1955· 
Iata reported as of March 1, 1955. 

Tree Bole 

14,000 

8,100 

(NRDL)* 

Exposed Soil 
Profile 

15,000 

l 
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"' c::> 
c::> 
'....,.;> --
,...J 

1iA'IE..'i --
HA.SI. ~ :ram. 1; Sa32li~~ Location !lE! 

Jl.57 543 Rongelap Nell or Cistern 

:Mo 599 Eniaetok Lens 

. J526 7~5 Utiriic: Jell 

3527 767 Utirik flell 

3526 768 4 Utirlk Cistern 

3520 757 I Utirik iJell I ... 

3547 330 Lildep ;'feU 

3458 1003 Rongel.aF Lagoon 

3459 1036 Ge Jen Lagoon 

347~ 1007 Eniaetok Lagoon 

3;.97 1028 Eniwetak Lagoon 

3509 1023 Sito Lagoon 

3525 10)0 Utirik Lagoon 

3546 1032 Uld.ep La.goon 

3460 1002 Rongelap Ocean 

3461 1034 Qejen Ocean 

~479 1008 lniaetok: Ocean 

3496 1027 Eniwetak Ocean 

3510 102la Sito Ocean 

JS2la 1029 Ut1r1k Ocean 

35liS 1031 Lild.911 Ocean 

• ~1• dinctl.7 phted 

*Date of counting Februar 

·-· ---- ------

tAmE 20 

Results of Anal·15es Per!'or:-ed at i!ASL * 
C-Date d/m/l 

r~ta.1 Acth1.tz Tota 1 Acti "Ji t.z 
* -

. 5-8-56 2~32 1530!32 

5-8-56 560!23 

S-8-56 37!15 S.20 

5-6-56 .J4.tl5 i.19 

5-8-~6 43.!20 

5-8-56 28!20 

5-6-56 16*16 i20 

>-11-56 C.26 

5-11-56 s.21 

5-11-56 
. 

QO 

5-ll-56 c.19 

5-11-56 ~20 

5-11-56 s.19 

5-ll-56 ~20 

5-ll-56 49!J.! 
S-11-56 1.18 

S-11-56 c.23 

5-11-56 2S!u 

5-11-S6" S]9 

S-11-56. s.21 
S-11-56 laS*l.9 

sr90 
d/!D/l 

5~1 

csl37 
~ 

31ot20 

uoa12 

44! s.2 
. JS.ti6 

u9118 

27! la.f. 

34*1) 

)5! 5.4 

22!16 

32* S.4 

2la.tu> 

Jl!io 

JI&! 2.2 

39! 2.2 

41! 2.2 

43* 3.0 

.. ~le acatiinpd WiUl ie(Gl)3 . 

zr, i956. 

--·-·-- ·- __ .. _ .. _4.·-···------ ------ -----·----·. 

'"' l 

S S'O s es.137 

' 

2la 12 

~ . ll 

-·-~~''· 
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III. RADIOCHEMICAL ANALYSIS 

Tables Twenty-one and Twenty-two Bhow the radiochemical analysis 

made by AFL for the 1954-1955 surveys~ and Tables Twenty-three, Twenty

four and Twenty-five for the Jul.y 1956 survey.7 In two pools of 19 and 

15 feet fish muscle se.mples collected in late July 1956 and analyzed 

by AFL, no radiostrontium was found. 

Tables Twenty-six and Twenty-seven show the radiochemical arialysis 

made by NRDL for the February 1955 survey, 3 and Tables Twenty-eight and 

Twenty-nine, Thirty, Thirty-one, and Thirty-two for the Febrtiary 1956 

4 
survey. 

Tables Four, Five, Six~ Eleven, Twelve, Sixteen, Seventeen, 

Twenty, Thirty-three, Thirty-four, 'lhirty-five and. 'Dlirty-six show 

analyses by HASL. 

Cs137 accounted for an appreciable portion of &'Ctivity found 

in most of the plant life • However, in terms of .a potential biological 

hazard the strontium-90 actiVity is of m::>st interest. 

At one year post detonation NRDL reports: "---In muscle and 

viscera samples of the animals f'ram RongelaJ?1 Utirik, and Rongerik, 

Sr89 contributes approximately 0.5 percent of the total bet.a activity •.. __ _ 

sr90is present in an appraxinate1y·l:l ratio: with ar89. Since the 

Hunter and Ballou ~alculations indicate that sr89 and Sr90 each contri-

bute about 2 percent of the total beta activity at one ,.ear after 
-·:-_ 

fission, there does not appear to be any fractioil&tion of radio-strontium 

·into the soft tissues. As expected, most of the internally deposited 

radioactivity was found in the skeleton. 

OFFICIAL USE ONLY 
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137 
"Tissues o:f a few marine spec:iJDen were analyzed fores (37-year 

hali'-lif'e) since this nuclide was present in high concentrations in . . 

water and coconut milk from this area. The tissues of' the rooster. and 

137 
of' the coconut crab contain significant amounts at Cs • A very high 

137 .:fraction of' Cs activity was noted in the muscle of the rooster (40 

percent of' the total beta) • * Further radioanalysis of marine specimen 
• 

indicated that the rare earth group constituted a few percent of the 

106 lo6 95 95 total be~ activity. Ru -Rh and Zr -Nb contributed the largest 

percentage of' the total beta activity." 

The AFL reports: 
90 

"---The Sr values for f'ood plants, except coconuts, 
collected in October 1955 approximate ~theoretieal porpor
tion of mixed fission products activit t 1.7 years, 4 per
cent. Coconuts contained 0.1 percent Sr with appropriate 
correction for time of collection.---

"---In contrast to the strictly marine forms, ~ coconut 
crab, "Which feeds principally on land plants, had Sr . levels 
of' 3 percent in the muscle and 12 percent in the hepato-pancreas 
or liver, where calcium salts are stored •. The radioisotopes in 
salts

9
6each98" f'rom the carapace were found to consist entirely 

of Sr - Y .---

"---Radionuclides of' Sr, Cs, Ce and their daughters did not 
account for the total activity in most (fish) samples analyzed. 
Complete fission product analyses of samples collected at 
Eniwetok and Bikini Atolls indicate that non-fission-product 
radionuclides may account 5gr more than half' ·of the total 
activity iii'Some f'ish. Zn: contributes- one-fourth or more of' 
the total activity in shark muscle as determined by radiochemical 
analysis and confirmed by following the decay." 

(Zn65 is not a fission product.) 

The two year survey byNRDL contiJl\les to indicate the high 

* See Section IV 

OFFICIAL USE ONL)f 
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percentage of 'liD. 65 in fish. Unlike localization in t.b.e liver of mammals, 

'!JrJ.65 was found distributed fairly uniformly among the tissues. . The 

co60 found in cl.ams accounted for the major portion of' the activity. 

60 . (The ability o£ clams to concentrate Co selectively vas verified by 

laboratory experiments.) 

The ie rcentage of calcium in the soils that is available to the 

plants is not known. The Sunshine Units reported are on the basis 

that all of the calcium is available. This provides a base line until 

better knowledge is gained but i.'~.J:I! rec:~i:.zed tha.:t th:e ~orrec~-,~~~ 

for Sunshine Units probably are one to two orders o£ nagnitude higher. - . r'-:--

Qli1i'ICIAL USE ONLY 
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TABLE 2l . 

Radiostrontium, Radioceaium and Rad1ocer1um-
Pra.,tseodyra.ium in Biological Samples, 
December 1954-January 1955 (AFL) 

Percentage ot Total Activity 

Island Ori!n1am Sr89 . 90 
Sr Cal37 C.e1"4Prl"4 

Rongelap Atoll 
81.-· Qejen #31 coconut milk <.0.1 <O.l o.o. 

Kabel le IYr Cauler~a - o.o 71. i30 ooconU iD1lk 72. o.o· 
~ Halimeda o.o 28. 
39 coconut crab 

4.8 67. muscle o.86 1.0 
141 mullet muscle o.o o.o o.o 1.5 

LabaredJ 129 coconut milk <0.5 <0.5 76. o.o· 
142 tern bone o.o o.o o.o 28. 
143 tern bone 'O.O o.o o.o 26. 

Mellu l40 dogtooth tuna . 
muacle o.o o.o 4.8 o.6 

Rongelap I coconut meat o.o o.o 26. <0.4 
8 coconut milk o.o o.o 78. <0.2 

pandanus trui t <0.1 1.3 110. 0.1 
4, papa78 meat <0.1 2.5 .68. 3.7' 
3 squash meat --( 0 .1- .... ~_l.Q. __ _51_,._ . - .. ____ .l.O 

. ;· : .. 

• 
Dates or analysis '1'Une-Ju.l.7 1955 Sept. MJ' 

Oct. Aug. 
1955 1955 

·' 

.. 

s·o o 2 1 2 1 ___________________________ .. ,. 



Island 
Jtongelap 

LabaredJ 

Jtabelle 

LabaredJ 

LabaredJ 

Jtabelle 

LabaredJ 

Jrabelle 

TABLE 22 

90 . 
Sr in Biological and Lagoon Bottom Samples 
tran Rongelap Atoll, October 1955 (AFL) 

Sample 
coconut meat 
pandanus truit 
morinda " 
arrowroot corm 

coconut crab muscle 
" " ''11 ver '' 

" aal ta or carapace 
" cuticle " " 

giant clam mantle and muscle 
II ti k1.dne7 

" 
II 

bonito Dl\lBCle 
" liver 
'' bone 

grouper muscle 
" liver 

goattiah muscle 

tern muscle 

Total 
Activity 

d/m/6* 
110 
180 

47 
40 

440 
1,200 

1,700 
5,200 

150 
1,700 

390 
31 

5,500 
42 

61 

lagoon bottom, depth I top.inch 40,000 
Of lfater 6 1 

I traction· 7th inch 25,000 
containing particle• 
<0.074 DID dtameter. 

sr90, 
Percent 
ot Total 
Activity 

0 
2.1 ".6 
3.2 

2.9 
12. 
50. 
29. 

0 
0 

0 
0 

<o.6 
0 
0 
0 

0 

0.73 
0.71 

• Vet weight basis except lagoon bottom which is on a dry 
weight basis. 

-·::-- .. ., 
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c::> 
c::> 
f',) 

f',) 

\..U 

·TABLE 23 

Radiostrontium in Plants Collected at Rongelap Atoll July 23-24, 1956 

Counted Septf?mber 4, 1956 (AFL) 

Total 
.-~".'' ', ~activity Sr90 Calcium 

:th) Plant Tissue Island d/m/g wet d/m/g wet g/g wet 
. "Sunshln~ 

uni. ts" 

'~ Breadfruit Pulp Rongelap 42.0 + 0.000628 r:o 1 0.82-0.03 591t70 

•·:'t> i ·Morinda Pulp & Seed " 8o.4 + 3 .1-0 .1 0.00136 694~0 
·f"1 .-

{- r; !~ Pandanus . Seed 
I, 

" 79.7 2.2-to.6 0.00450 150!44 

.;:.. t_, i ~ Arrowroot / Pulp & Skin II 108 2.5to.6 0.00333 294"t39 

., Coconut Mil~ 
,. 

262 0 l~(J I ,. 6 II Meat II 64.6 0 1·~() 

Po ;.i n Milk Ka belle 36.9 0 

µ, 0 2o ,. 
Meat II 148 0 

Note: Specimen nu.'llbers will be forwarded later. 

r 

Sr 89_:_Sr90 

+ 
1.77- 0.10 

3.6sto .• 22 

0.16!0.06 

+ 1.48-0.05 



,CJ'I 
p 

,~ 
1-......, 
.+: 

Specimen 
Number 

I-1~9 

,. 

I-50 

I-'_)l 

· I-52 

Tissue 

i Liver 
Muscle 
Skeleton 

Liver 
Muscle 
Skeleton 

Muscle 
Skeleton 

Skeleton 

TABLE 24 

Radiostrontium in Land Hermit Crabs C.cenobita .!E.•) 
Collected at Rongelap Atoll July 23-24 .. 1956 (AFL) 

Ra~ioactivit~ as or Counting Date, September 10, 1956 

Total 
.,8 activity Srgo Calcium 

Island d,6Tl/g_~e~ d/J!l/g we_t _g/g wet 
"Sunshine 89 90 · 

units " Sr : Sr 

Ka belle ,. 
II 

Kabel le 
II 

" 

Kabel le .. 

Rongelap 

21i3 
434 

9i10 

633 
273 

4100 

l~li Ii 
5(.00 

3900 

42"t2 
62±22 

2400±9. 

47t14 
24±6 

i31ot3 

90±6 
2130±130 

131o"t5 

0.00304 
0.00320 
0.206 

0.00718 
- 0 .00223 
0.202 

0.00919 
0.189 

0.177 

625of 231 
8890!3110 
5310-19 

311ot946 
4910V.110 
2960-1 

512ot3a2 
444ot158 

336o°t14· 

1.6to.3 
o.o 
o.24to.02 

3.6t1 .6 
2.4±0.75 
o.58to.16 

+ 0.11-0.05 
o.32to.04 

o.4ato.14 

l 

i 

J 



c.n 
c::::> 
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N 
c.n 

t 
C.•v" 
j)tt i l~SL. 

-1/1C 

~· " Y" 

Specimen 
( 

'I 
Number ... , Island 

5562 Rongelap 

5543 Ka belle 

TABIE 25 

Radioactivity in the Top Two Inches of Soil 

Collected at Rongelap Atoll July 23-24, 1956 

Counted September 26, 1956 (AFL) 

Total 
Sr90 (Wet) fi activity "Sunshine Calcium 

d/m/g wet d/m/g g/g dry· units" 

7750 23o"t12 · o.437 364"t20 

58700 1738~34 o.423 2511~48 

89 90 
Sr :Sr 

+ 0.30-0.02 
+ 0.10~.01 

' I 



TABLE 26 

Radiochemical ComgQsition of Residual Contamination (NRDL)* 

Percentage of Total Activity Observed (a) 

Material Radionuclides 

sr89 sr9o Rare Earths Zr95(b) Ru106 (b) csl37 

Arrowroot 1.3 5.9 3.0 0.5 7.8 80 

· Breadfruit NOA (c) 6.3 50 19 NDA 24 

Coconut Frond 1.2 5.0 80 4.2 6.7 1.6 

Coconut Meat NDA NDA 1.2 NOA NOA 95 

Coconut Milk NDA NDA 0.9 NOA NOA 96 

Grass 1.3 4.6 74 6.4 4.8 8.4 

... 
Panda nus .0.5 2.4 1.2 0.2 0.6 95 

Papa1a 1.6 7.3 37 31 12 11 

Coral 3.2 14 67 10 4.5 1.1 

Soil o.8 2.2 73 o.i 
,, 

23.3 1.1 

Lagoon Bottom 1.1 5.0 82 0.2 13 NOA 

Cistern Water 2.9 8.6 41 24 20 13 

Ground Water 0.8 2.5 49 20 16 9.2 

Lagoon Water 0.9 4.0 76 9.7 7.0 0.8 

(a) Values as of 15 July 1955 (16 mos after the nuclear detonation). 
(b) Nb95 and Rh106 may be calculated from the reported parent values. 
(c) No detectable activity. 

*Collections made about February. 1, 1955. 
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Utirik Atoll 

Eel 24 Tot.al Body 
llltrik 

8?ifletfly Fish J t_(!) Total Body 

Rons_t..:!.!.k Atoll 

F 11.,r1·1.11< Mullet i"JO 
M 01-icle 

--·-------------------·----Vi•··er~-~--
1.1·; N1•da1a iak111. 

("• "'" J,., .. r:ihk .•.·11.-.1·-

•·\d l•:··l.t.mn nnd.1_• al•tlUt !·'f.'l•ruary 1, 191)'j. 
lat.a r•·pu1·1.,_:-d afl of /\pril I, l'._l'J~· 

1 
7 

7 
100 

-·- ----- ---1 
?~I 

~ --:. ... 
~ 

J. 
i 

1.1 0.9 11 

0.8 8.2 . 
0 ., 0.2 ;l9 0.04 

J 
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TABIE 28 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Sample 
Wet Beta Acuvity Gamma Acttvity . Nuclide Activity Per Cent of 

Sample Tissue Wt. Ca 
(dim/sample d/mjsample Nuclide dim/sample Sunshine Uni ts Total No. 

(g) (mg) x 10-4) . x 10-4) x 10-4) Activity 

1509 Killer Clam Soft Tissue 1800 743 20 33 R.E. NDA 0 
sr9o 2.4 + 0.69 0.12 146 + 42 
co60 2090 63.4 

1513 Killer Clam Soft Tissue 882 Hi65 31 83 R.E. 77 2.5 
( 

Sr90 83.8 + 0.90 2.7 2436 + 31 ' co60 7370 89 

1520A Langousta Soft Tissue 79 330 1.3 2.1 R.E. 26 20 
Crab sr90 NDA 0 0 

1520C Red Eye Soft Tissue 57 2343 o. 75 3.8 R.E. 37 49 
Crab sr90 0.13 .:!: 0.01 0.2 3 + 1 

152CD Red Spotted Soft Tissue 73 2900 o. 75 0.43 R.E. 15 20 
Crab sr90 1.28 .:!: 0.18 1.7 20 + 3 

15208 Coconut Soft Tissue 114 3.5 3.1 c 5 137 26 7.4 
Oab R.E. 0.58 16.5 

Kabelle Island 

1538 Snapper Muscle 281 85 0.95 0.69 R.E. 4.1 4.2 
Fish sr90 NDA 0 0 

Zn65 58 84.2 

Skin 89 987 1 4.1 R.E. 2.4 2.4 
sr9o o.sa .:!: o.76 0.5 24 + 34 
Zn65 380 92.7 

. (Continued) 

' 

\ 



TA.HIE 28 (Continued) 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Sample Wet 
Sample Tissue Wt. 

No. 
(g) 

Gill 28 

1630 Grouper Whole 169 
Fish 

( 

1629 I Sand Qab Soft Tissue 46 
' 

1637 Spider Soft Tissue 90 
Snail 

1638 Spider Soft Tissue 56 
Snail 

(a) Sunshine UQlt • 0.001 pc sr90 /kg ea. 
(b) R. E. = Rare Earth Group. 
(c) NDA • No Detectable Activity. 

February 1956 

Beta Activit)' 
ca 

(dim/sample 
(mg) 

x 10-4) 

403 1. 7 

2190 1.8 

1090 1.3 

713 18.7 

175 102 

Gamma Activity Nuclide Activit) Per ~nt of S sh" 
(d/m/~mple Nuclide . (dim/sample 

un me 
Total Units( a) 

x 10-4) x 10-4) Activity 

2.1 R.E. NDA 0 
zn65 210 100 

·11.9 R.E. 13.3 7.4 
sr90 1.7 + 0.92 0.1 35 + 18 
zrf>5 6230 80 

2.3 R.E. 0.8 0.6 
sr90 196 + 25 4.72..:!: 0.59 2.0 

18 Rul06 360 19.2 
R.E. 1210 65 336 + 30 
sr90 s;2s ..:!: o.47 0.3 

68 R.E. 11900 116 
sr90 1.95 .! 0.60 0.02 502 + 331 

1 
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TABLE 29 

Radiochemical Analysis of Biological Specimens· from Rongelap Atoll (NRDL) 

Wet Beca Acuvny Gamma Activity Nuclide Activity Per Cent of SJmple Sample Thme Wt. Ca 
(d/m sample) 'd/m/samfle Nuclide (d/ m/ ~ample Total Sunshiric Uniu(a No. \mg) \g) .x io-4) )l 10-4) x 10-4 ) Activity 

Rongelap hland 

1502C <.ioat Fish Bone 29 ~60 1.5 217 R. E. (b) NDA(c) 0 

sr90 11 + 1.1 7.3 587 + 90 
zn65 240 89 

; Vi>4:era 10 37.b 4.9 2.8 R.E. 0,68 0.14 
I 

sr90 NDA 0 0 
zn65 250 89.3 

Skin 28 337 0.2 2.4 R.E. 2.5 12.5 
sr90 0,34 ! 0.26 1.7 45 + 34 
zn65 ·230 95.8 

Mu~le 87 111 1.1 2.1 R.E. NDA 0 
sr90 o.46 + o.76 0,4 189 + 313 
Zn65 190 90,6 

( Continued) 

(a) Sunshine Unit• 0,001 p.r. SrlfO/kg Ca. 
(b) R. E. = Rare Earth Group 

(c) NDA = No Detectable Activity 
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TABLE 29 (continued) 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Wet Beta Activit) Gamma Activity Nuclide Activit) Per Cent of 
Sample Ca Sunshine 

Sample Tissue Wt. (d/m/sample (dim/sample Nuclide (dim/sample Total Units(a) No. 
(g) 

(mg) 
x 10-4) x 10-4) x 10-4) Act~vity 

Visce.ra 258 11450 5 8.8 R.E. NDA 0 
sr90 2.5 + 1.38 O.J 10·+ 5 

( 
in65 820 93 

737 ··- ''elmer Soft Tissue 271 224 4.8 11.9 R. E. 59 12.3 

Snail sr9o 1.36 + 0~34 0.3 276 + 69 
zn65 1090 91.6 

GeJen Island 

1621 Snapper Head 219 3250 6.6 24.7 R.E. NDA 0 

Fish Sr90 1.65 + 2.4 0.2 23 + 33 

Skin 73 1315 1.0 11.8 R.E. NDA 0 
sr90 0.68 + 0.48 0.7 24 + 16 

;!ii 

Bone 173 3270 5.5 15.7 R.E. NDA 0 
sr90 1.5 .:!: 0.44 o.3 21+6 
Zn65 1540 98 

Muscle 511 ·190' 5.4 16.8 R.E. 3.5 o.7 
sr90 0.22 + 0.35 0.04 '53 + 88 
Zn85 1800 95 

Viscera 8'1 6.1 15.9 R.E. 11 1.8 
sr90 1.2 + 0.29 0.2 
zn65 1480 93 • 

(CQntinuedl · 

~:1 



(JI 

0 
0 
r-...) 

UJ 
I"...:> 

I 
Sample 

No. 

1540 

1544 

Sample 

i 

Grouper 
Fish 

Partot 
Fish 

TABLE ~9 (continued) 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll 

Wet. 

Tissue Wt. 
(g) 

Bone 141 

Viscera 

Whole 116 

Bone 449 

Gill 56 

Head 280 

Ca 
(mg) 

1842 

2413 

1630 

1905 

428 

'7920 

Beta Activity 
(d/m,-Mmple 
x io-4_) 

2.4 

2.1 

0.15 

7.0 

o.83 

8.5 

Gamma Activity 
(d/m~mple 

x 10-4) 

4.4 

6.3 

6 

23.4 

2.1 

20.9 

Nuclide Activity 
Nuclide (d/m,A;ample 

x 10-4) 

R. E. 19 
sr90 3.0 + 0.36 
zn65 440 

R.E. 120 
sr90 1.85 + 0.94 
zn65 530 

R.E. NDA 
sr90 0.79 + 0.17 
zn65 580 

R.E. 5 
sr90 13. 7 +· 1.0 
zn65 1810 

R. E. 3.9 
sr90 0.55 + 0.44 
zn65 180 

R. E. 3.'7· 

sr90 0.91 ... 0.52 

zn65 161G 

Per Cent of 
Total Sur.shiric LJnitsl i; 

Activity 

'7. 9 
1.2 73 ... 8 

1 Ou 

44 

2.9 141 + 18 

84.2 

0 

1.0 22 + 4 

97 

0.7 

2 326 + 22 

19.8 

4.1 

n. 7 f>R ., 41) 

66.8 

0.4 

0,1 ti i ;·1 -
fHJ 

-----· __ l~~P.!'• rj n,,.__~_g_ 

'~ ,. 



TABLE 30 

Average Relative Composition of Nuclides in 
Plants, Soil, and Water (NRDL) 

Relative Com2osition fa~er cent) 

Source 
No. of Total 

Samples Csas1 Ra, re Sr90 Ru106 
Averaged Earths 

Plant Part PLANTS 

Portulaca Whole 1 48.9 39.Z 11.8 
--

·Papaya Fruit 1 "79.8 17.8 Z.5 

Husk 3 98.Z 1.1 0.7 
Meat z 98.9 0.05 1.0 

Coconut Shell z 99.5 0.4 0.1 . 
Milk 1 99.6 o.z o.z 
Leaves z 8.3 86.5 0.4 5.1 

Keys z 92.6 z.z. 5.5 
Panda nus Leaves z 7Z. 7 13.3 5~1 8.9 

Air Root z 88.9 10.3 a.a 

Arrow Root 
Tuber l 75.4 16.8 1.0 6.8 
Leaves 1 11. 7 83.9 3.0 L4 

SOIL 

Depth, 0-1 in. 2 0.34 83.8 5.6 1 o.o 

Source WATER 

Cistern z 64.4 35.6 
Well z 100 0 
Lagoon z 94.5 5.5 
Ocean z 100 0 

February 1956 
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TABLE 31 rtc 

"~ 

Sunshine Units of Plant, Wate i· and Soil Samples 

PLANTS 
Sr~o 

Sample Island Simple Calclum Sunshine Units 
Weight Content (d/m/umple) (2.2 d/m sr90/g Ca) 

(g) (mg) 

Ponulaca Eniaetok 223 178 10000 + 100 2.58 x 104 .! 250 
Gejen 23 398 5380 + 106 6140 + 120 

Papaya Rongelap 240 338 240 + 33 322 + 44 

Coconut Husk Rongelap 200 162 340 + 28 950 + 76 
Eniaetok 23 58 150 + 24 1200 + 190 
Gejen 360 47 420 + 24 4060 + 240 

Coconut Meat Rongelap 450 28 110 + 60 1801 + 960 
Eniaetok 160 40 18 + 29 200 + 320 
Gejen 190 20 28 + 23 635 + 520 

Coconut Shell Eniaetok 90 16 25 + 18 706 + 500 
Eniaetok 120 8 NOA(•) 0 
Gejen 85 23 NOA 0 

Coconut Mill< Gejen 140 20 41 + 21 91'!; + 500 

Coconut Leaves Eniwetak 35 69 19·7 + 37 1300 + 250 
Utirik 36 163 NOA 0 

Coconut, Whole Gejen l.'70 19.5 lb7 + 22 3600 + .520 

Arrowroot Tuber Eniaetok 305 1140 250 + 26 103 + 10 
Siln 280 383 '73 + 16 86 + 19 
Gejen 103 114 196 + 35 780 + 140 

Arrowroot Leaves 
and Stalks Gejen 15. 385 290 + 44 340 + 50 

Pand&nus Keys Eniaetok 180 86 1060 + 50 5600 + 280 
Eniaetok 215 134 420 + 44 1400 ... 150 

Pand&nus Leaves Eniaetok 10 65 460 + 41 3200 + 300 
Gejen 32 43 NDA 0 

Pandanus Air Root Eniaetok 46 23 20 + 33 390 + 650 -·-Gejen 30· 14 105 + 27 3360 .! 840 

February 1956 

5 0 0 2 l~3 lJ 
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Sunshine Units of :.EblxJf, Water and Soil Samples 

SOILS 
Sample Isla-nd Calcium in kg of Soil (g) 

Depth, (O· l in.) Rongelap · 316 

Gejen 341 
Enuetok 352' 
Sifo 350 
Eniwetak 360 
Utirik 268 

WATER 

Calc:ium in Liter ~mg) 

Cl stern Rongelap • 48 
Utirik 61 

Well Utirik 88 
Utirik 80 
Eni.aetok 2'J00 

Ocean Roogelap 3b2 
Utink 408 
Eniwveuk 402 

Lagoon RO!lgeLlp 4'J6 
Eniwetak l;:J7 

Utirik 441 

(a) NDA \'ldi1:are~ cio r.lere.··;rable a.;•p:py 

February 1956 

~---

5002135 

Sr90 Sunshine Units 
( d~tliter) (2•2 d /m sr90 ta ca> 

3.3 x 1 .:t 1.3 x 103 47 + 2 
5.26 x lo6 + 5.2 x 103 7 x 103:; 70 
2.1 x 104 +-2.2 x 103 28 + 3 
1.a x 104:;: 1.0 x 103 17 + 1 
5.8 x 104:;: 2.3 x 103 73 + 3 
4.8 x 104 : 3.0 x 103 92 -I· 6 

Sr90(d/m/Uter) 

1180 + 10 1.1 x 104 !. 230 
20 + 14 147 + 104 

39 ... 10 201 t 54 
NDA 0 
NDA 0 

NOA 0 
NDA 0 
NDA 0 

190 + 68 188 ... 61:! . -
NDA 0 

204 + 150 208 + lriO 

. ii~'./, 
11' 

·':':'>. :-. ~- -~-$::~ 
·., -~ •• ""'!"" -
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Table 33 - See Table 4 

Table 34 - See Table 5 

Table 35 - See Table ll 

. -
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TABLE 36 .......... Y""!Wm&WIP (HASL) 

... wan. ... Miii 
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I 
I-, == §1· 

....._ ,_.,__ *1.~ == "' t.7 a o.llo o.OOS66 no ' u 
I-JO == ,_.,.,. 1.i.. J1 '-1•"9 o.15S uoe°"'"l•t.e 
J-11 ............ J~ l,Z..~»-56 Ml 1-1•"9 •0.00101 1no"""l•w 
Ml .......... .-u. J,JM. ~ 1.6 o,OJO • 0.016 C0.00239 Zt 

=. .......... -- .... UI ttt J,JM. 10-10-f6 1.s ~lA"" o.oa.oo 1nc"""low I= ........ ...i. .... UI - .. _ ., - .. I.do, - Deta 4600 • JOO 
WA ........ ....... ..u. w - . . . . )940 • 170-= ........ »-' .... u. - L~oo I )00 

= ........ ~ ..u. ;:: - 119v • eo ........ u- ...u.. - 2020 • 1)0 = tC' ....... -i. ... u. MW6 .. 2il60 • 17c; ....... ~ ...._.. 
~~ - noo • 120 .. Ml ........ ~ ....u. - J60C' • 1$0 

= M66a lletftl& -i. 

ej 
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=-== 
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~ 1,w. 9-7-S6 22,000 atwr fU\erinK "'1 .. ) , 

..... ...... == .......... MalAfti~) 1r90 Ir'° sr8f6 Tot.Al ca M:Lniam 

!!E ... .. ... - li!l !:!!!!! . ...l fL.t/J!:!!! d/e/tt2. !!:- I!!, .... ,, ~.± - a...u. , .... .... tftlln-) lllL t-li-56 ueo 1. eo 150 : 3,7 o.07 0;29 
J,Jlle, ....,... 18IO 15S ! i..1 o.n 2~1 ! l· 

JIOJ a...u. ~ .... (ftN'-) lllL t- lo-56 ll06S l.s SS : 0,6 i .... ....,_$6 1171 liD ! O.Ll 0.)2 - lllMU. '4-16 .... (ftll!ft-) ..... ... li-56 t liD 
R.o ! 0.9 1,11111. t-n-56 "" l.S ! o.07 o.;s - lllleU. ,.....,. . .... ( ...... _, ..... .. li-56 '210 ! UD 2SO : 1..9 0.16 O.)l 
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! 2 1,i.. a.)0-56 1"'5 '6 ! 1.7 o.JS 175 - ..... u. Mli-f6 .... , ......... , lllL .. r..S6 ll60: " !Iii ! 2.1 o.08 o.S6 

1 ..... t-J0-56 6Sl )0 ! o.S7 ~-~ i.o ! 1.) 

i - ........ """"' .... JOD• tr. J.l9le lllL .. lt..f6 166: • ~- 1 .... 1-)0.$6 152 JI) : o.a.o o.)6 l;l ! 1.1 

"°' ........ ,...,.,. ..... :uio• tr.~ uar. .. lt-S6 .,, •U...- l,:U. &.JO-S6 "·' L.S ! 0.1 0.)5 s.~ ! v.L 

JI» ...... ,...,.,. . .... JlllD'tr.i..,.. lllL &.li-$6 •liS :.L ! o.c~ 
'Ill.Ullo -

J, ..... t-)0-56 51i,, o.98! o.o) 0,)2 

JIU ........ M,_,. .... ..... ~ MAIL .. r..56 1220 ! SI 69 : 2.e o.06 0.20 
J,JM. 1-)0.$6 66) )1 : o.n 0.32 "" ! o.s 

c:l,'f, 
)Ill '-S. M>-16 ..... ..... ~ •L ... lo-S6 u. ! S1 .... ~ ! tl.) 

-*t 
J,a.. 1-)0-56 :.06 i..o ! 0.2 o. )5 

:~ JIU ..... 'MW6 .... ... ..... llllL 1-1.-56 :n 1.L ! 0.1 J,S- t-JO-S6 si..t o.91 ! o.o) c.12 

JIU '""' 
,~,. _,_ ..... ll&IL ... r..56 11'00 ! 20) 7.6 ! 2.0 8.7 O,)C• 

)ID '""' MS-16 -~ ..... KAIL &. lt-56 JI)) J ,, 
• ,. ol 9-20-S6 

* Isotopes, Incorporated, Westwood, N. J. 

** Nuclear Science and Engineering, Pittsburgh, Pa. 

Counting Date September - October 1956. 
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IV. INTERNAL CONTAMINATION OF ANIMALS 

At the time of the fallout on Rongelap Island there were a 

variety of animals present. These were lef't to live on the Island, 
~-..:..-

and representative numbers were collected on the 8th, 25th, 33rd, and 

51st-53rd days and then sacrificed. Tables Thirty-seven, '!hirty-eigbt, 

and Thirty-nine, show the relew.nt data concerning external doses to 

the animals while living on the Island., and an analysis of' their in-
8 

ternal contamination. 

Over 90 percent of' the activity in the body of' animals was in 

the ~eleton. At 82 days past detonation, 62 percent of the skeletal 

beta .activity of' the pigs. was due to ar89, seven percent Ea
140

, and 10 

percent rar-e earth group. However, it 'WaS reported that "---In the six 

m::>nths period post detonation neither significant gross changes nor 

pathological changes 'Which could be definitely ascribed to radiation 

were detected 1n any of the anil!E.ls."8 

'18.ble Forty shows the activity of' a rooster and rats collected 
6 

two years post detonatitm. The gross activity in the rooster was 40 

percent of that of' a rooster from the same locality at one year post 

detonation. About 86 percent of' the total body activityws in the 
• 

skeleton. 

Since these an111Bl.S represented interesting cases of living 

continuously 1n a heavily contaminated enVironment, an analyses was 

made later of so~ rats and a rooster collected at the two year 

period ('18.ble Forty-one). 9 These data are obviously not complete 

nor precise but do indicate the relatively 1ow body burden of 

strontium-90. 

5002138 
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TABLE 37-

r.:ortality and 3xternal. Radiation Dose of Animals from the Living Areas 
of Groups I and IV 

Series A Series B 3eries C Series D 
-EXternal dose 

(**Day of ~ 
280 r(Day 8) :.no r (Da;y 25) °J40r (Day 33) J60 r (Day 51-53) 

\ Col1ect1o Total Dead Suc•d Totnl Dead Sac'd Total 
Aniinals Rec'd Rec'd ' Rec•d 

Hens 6 1 1 20 
Day Z3 Dq2) 

Roosters 
( 

1 2 

' , 
Chicks 9 

Ducks 4 

Pigs 1 1 7 4 
Day45 ~f Sow 

57 /16 
82 124 

. 82 125 
Cat l 

• An1••la troa Group IV area; all otbem from Group I area 
(Group IV U'ea animals rec'd J2 r external dose). 

" Dq Post Detonation 

Dead )ac•d Tot~. l>ead Sac;: 1 d 
Rec•d 

2 2 11 s 
Dq42. D!lir 44 ~ Dq43 

74 #'J9 
92 #35 
99'1 

· l "41 ID-1.. 

1 1 
DAv/,.9 

9 

l 
Da.v q,, 

3* 

TOTAL 

Total Dead 
nec•d 

71 8 

. 

4 1 

9 9 

4 

11 

l 

66 18 

Sac•d 

3 

l 

5 

9 

er 
1'¥'"' 

c-..J 
c::> 
6 
tn 



QJ 

C> 
C> 
~ 

-t= 
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\\ 

a ·~-~~,,~ .. ~''r \ .. '.l!oi"·t . • 

~~ 

Beta and GeDlll8 Activity of Chickens from Group I Area 
(uc x io4) · 

Hf'n /11 Hen #2 Hen 1/39 Hen l/36 Hen !l.J5 

Day of deathH Day 23 Day 23 Day 74 Day 97 D&y 121 

Dey analyzed** Day 24 Day 21. Day 79 Dey 107 Day 122 
Tissue Beta Gama eta Genna Beta G8J111118 Betei Gmrune De ta Gel'lll18 

Tibia 7600 3850 BIRO 4610 133 69~ 253 21•.5 59 
3keleton ' 110)0 55800 U900 6690Q iq30 8600 3670* 3120 850• 
Liver ' 119 21 352 271 12 'f,1. 34 32 33 
Gizzard 4.1 17 \ 7.0 8.5 7.6 
ulz~erd (content) 0.93 - - 1.4 -
Crop 0.43 5.0 2.0 7.9 -
Intestine (L) o.63 io.o 3.0 6.J 
ond contents 

Int.rstine (S) 
and contents 1.6 4.0 J.o -

Plincrees . 0.16 - - - -
Spleen - - 1.0 - -
Kidney 198 46 1.17 9.0 9.0 11 ... .... 10.0 

L1mgs (ilveoli) 17 28 0 26 0.57 1 •• 0 2.0 1.4 4.5 
TrachA& 

I 
0.24 2.0 1.0 10.7 3.7 

Turtinates J.87 19 22 15.J ~.6 
• 

*Calculflted using ratio of gamma ar.tivi ty skeleton/tibia 
••Day pont detonation · 

Hen II? lien i/24 

D£y 138 L>1 :· 1)9 

Dey 140 D•.J 159 
-

Dotti Gbmm& Beta Gwnroa 

41.J Jl.3 JJ.2 8.1 
600 454• 437 117.~· 

17.7 13.5 10.7 1.8 
10.J. 7.9 3.6 o.6 
7.5 1.2 0 o.J 

12.2 9.3 4.5 0 

14.0 10.7 s.q .29 

8.4 6.4 
- - 0.75 0 

- - 0.26 -
11,.9 12.4 0.79 0.23 

5.6 4.J 16.8 o.sJ 

0.9 0.2 - -
- - - -

~ 



TABIE 39 

Radiochemical Analysis of Tissues and Urine of Pigs from Group I Area 
on 82nd Day. Post-Detonation 

Beta Activit~ ::'.' d/m/total S6~ple 

Gross 
Sr~ . Ba:u..o Sample Activit;i:: Total 

x 10-.3 x 10-3 x 10-' ?e.re BFrth 
x io--' 

Pig #24 (25.s kgm) 

Skeleton (tote,:) 8890 5660 660 1010 
Liver .31 O.L.O o.33 6.4 
Colon ~ Contents l2 ~.o 2.4 3.2 
Lung (Alveolflr) 1.5 0.22 0.20 o.s 
Stomach 1.2 0.22 1.1 1 • .3 
Intestine (SMall) 2.3 0.62 0.50 a.51 
Kidney ;.3 a.21 o.i:.2 a. 74 
Remaining Tissues 690 - - --

Total 963a 5667 665 ia2a 

Urine Sample, 24 hr 13 8.7 1.2 1.6 

Pig #25 (22.7 kem) 
Skeleton (total) 8600 5100 5.30 690 
Liver 27 a.53 0.20 5.5 
Colon & Contents 16 5.o .3.2 4.9 
Lung (Alveolar) 1.1 a.26 0.23 0.33 
Stomach 2.0 0.29 0.1.3 0.30 
Intestine (Small) 2.6 a.SJ a.ss a.as 
Kidney .3.1 a.14 0.19 0.52 
Remaining tissues 22a - - -

Total. 887a 5107 5.34 702. 

Urine Sample, 24 hrs 6.2 4.4 o.4a a.54 

SUMMARY 
Gros!'! Beta ActivJty Skell'lton Total Body Urine (24 hrf'.) 

Sr t!'I .. 02.a 58.0 6q.o 
Ba 11,a 6.8 6.5 7.9 
Rare F.arth 9.7 . 9.0 10.5 

78.5 ?J.5 87.4 

J.11 values corrncted for deca7. 

5002\ltl 

.J 



TABIE 40 

Summary of Gross Beta and Gamma Activity in 

Sample· 

Roo~tcr 

Skcle·on 
Mu~c le 
Ga~trnime~unal Tract 
Liver 

R"~ pira T'lT} Tract 

Total Acuvit)' 

Rat< 

Sl<dctou 
licdd 

Muse· le 

C..a•tr\1111te->t ma l Tratt 
Lt'vCI 

Rcsp1ra1orv Tra<..t 

!. ~!_!~·ti v it) 

·--·-·--- --
Fel•ruar; 1956 

5002142 

Rongelap Island Animals (NRDL) 

No. of Average 
Samples Weight 

(g) 

1 . 2250 
560 

1050 
185 
192 
32 

4 62.9 
4.1 
5.4 

39· 
10 

3.6 
0.5 

Radioac-tivity 
Beta 

(dim/sample (d/m/kg 
x 10··4) x 10-4) 

52 93 
5.1 4.9 
0.8 4.3 
2.4 12.5 

. 0.2 8.7 

60.5 

o. 73 179 
O. l!) 36 
0.03 7.5 
0.32 32.0 
0.08 21. 7 
0.03 62.0 

1.34 

Gamma 
(c;l/m/sample (d/m/kg 

x 10-4) x 10-4) 

101 181 
6.9 6.6 
1.6 8. '1 
9.4 49.0 
0.4 1'7.4 

119.3 

0.15 35.5 
0.1 18 
0.04 10.2 
0.27 27 

0.06 15.6 
0.02 36.0 

0.64 

of·-· ... 



TABLE 41 

ANALYSIS OF RATS AND A ROOSTER COLLECTED 

ON ISLAND OF RONGELAP FEBRUARY 1956 
..... "" 

Rats Wet dLm sr9°Lsamp1e caLsample~gm) 
Wt. 

1515 Carcass** 44".7 642 :t 23 0.533 

1516C II 62.5 315 :!: 62 0.315 

1517C II 32.3 367 
+ - 21 0.353 

** Does not include head, femurs, tibiae and viscera. 

Rooster 

1510 Femur 26.0*** 1210 :!: 39 

1510 Tibia 41.0 5702 :!: 119 

*** Dry weight of 2 femur halves. 

*S. u. = 2.2 d/m sr90 

gm Ca. 

5002143 

5.19 

9.50 

S.U.* 

545 :!: 19 

453 :!: 90 

470 :!: Z'{ 

105 :!: 3 

Z'{2 :!: 5 
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V. RESIDUAL ACTIVITY IN PACIFIC OCEAN 

During February-May, 1955, a survey was. made by the Health and 
~ ,' I 

Safety laboratory of the U. S. Atomic Energy Col!lm1ssion and the Office 

of Naval Research (Operation Troll) of the Pacific Ocean extending from 

the Marshall Islands westward across the Pacific, northward to Japan, 

then west to San Francisco. 

The Chart represents data on activity :found in sea water and 

plankton. Ta.ble Forty-two shows some representative data on activity 

versus depth of water san,ipl.e •
10 

Tables Fbrty-three and Forty-four show 
10 

representative data for :marine li:f'e. 

Below is a summary of some of their conclusions: 

l. Sea water and plankton samples show the existence of wide
spread low-level activity in the Pacific Ocean. Water 
activity ranged :f'ram 0-570 d/min/liter and plankton frc.an 
3-140 d/min/ g wet weight. . 

2 •. 'lhere is some concentration of the activity in the main cur
rent streams, such as the North Equatorial Current. The 
highest activity was o:f':f' the coast of Luzon, averaging 190 
d/min/li ter down to 600 m (April l, 1955) • 

3. .Amlyses of fish :indicate no activity approaching the 
maximum permissible level :for foods. 'lhe highest activity 
in tuna fish was 3.5 d/mj:n/g ash, less than l percent of 
the permiss:i.ble level.* 

4. Measurements of plankton activity offer a sensitive indica
tion of activity in the ocean. 

*Based ori l/10 m.p.c. of that for atamic energy workers. 

OFFICIAL USE ONLY 
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On June 11-21, 1956 another survey of radioactivity in the sea 

was conducted near Bikini and Eniwetok Atolls by the .AFL. Since June the 

survey was conducted during the Spriilg 1956 test series of ·detonations, 

relatively higher activitiesm:Lgb:t.; be expected. Table Forty-five sum-
11 . 

marizes some o:f' the i:iata. It will be noted that the average (see 
~-..:;.~ 

separate report) activity :va,lue :for plallkton is ab~ut 7,000 greater 

than the average surface water value. 

. OFFICIAL USE ONLY 
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102110· t . 
,--~~~' 84/22 

78/27 

66/14 

38 63/23 

24/9 .-

27/11 

43 

20 18/10. 
60/51 

90/19 
io 66/69 

126/62 
22 42/83 

141/120 
23 204175 

69/~~ 3? 26 108/32 
. 60131 - 2478/23 
57/69 69/39 
210/118 2~ l02/37 

123/61 3127 72/16 
1:30/80 72139 

L~ ____ ~~-33~--------------

-. 

TROLL CRUISE 

16 90/67 
105/72 

·~ 174/39 132160 
69/55 

I 

I 
I 

•. 721- I 
BIKl~I ATOLL 

14 93/16 
132120 

78/4<t , RC>NGELAP ATOLL : 
' . 93/23,. ',RON\;ERlk ATOLL , • 

ENIWE TO~ A TOLL ·, 
f' . /""' 

,3 63/31 
84/16 

. 69/58 

/42/32 4 36117 . .. 6.c:~/43 ' 

~' " C93/16 
'42146 i 

- 63/18 
t,j.1;...~[R .. 

·s •• vo1c-s 

Disintegrations per minute per liter of seawater/disintegrations 
per minute per gram of plankton. 
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TABLE 42 

Water Samples at Stations 

- - ---- -- --·- - - - - ---
St<ttions Sample No. Depth, m d/min/liter Stations S<tmple No. Dt>pth, m d/min/liter 

---- ---- - ----- - --· -
I 3 0 l4 ~ 66 0 SI 

4 8 
-.. 67 9 llO 

i; l4 60 68 lb llO 

6 43 69 sz 4i; 

7 64 4Z 70 7S 160 

B BS 71 q8 % 

q I ZB 96 7l 14Z 36 

JO J6q 73 1qo ( - 3ZO) 

11 zso 30 74 Z80 110 

lZ 340 75 36q 87 

13 437 90 76 46S 7l 

14 ssz 77 c;79 110 

IS 0 3 . 81 Doubtful Cast 66 

1q 9 8Z 7l 

lO Z5 6 83 78 

ll 44 84 ( -66) 

zz 63 lZO 8S 48 

Z3 SS 86 7Z 

Z4 119 110 I 87 96 I 

ZS !SS 

I 
8fl (-9) 

Z6 ZZl 9 89 S7 

Z7 Z96 I 90 60 

ZS 370 lZO . ! 91 84 

Z9 468 9Z 7Z 

3 34 0 60 7 96 0 66 

3S 9 97 9 0 

36 ZS 60 qs Z7 100 

37 SS 99 S4 lZO 

38 79 4Z 100 76 3 I 
39 110 101 108 ( -140) I 
40 164 ( -1 S) !OZ IS4 6 ! 
41 Pre tripped 103 zos 4Z · 1 

4l 3ZS S7 104 lOZ Z7 I 

43 426 !OS l93 1 30 i 
44 S34 84 i06 404 Z60 

4S 646 107 Sl9 0 

4 49 0 36 8 11 z 0 66 

so 9 66 113 9 140 

SI ZS 87 114 Z7 9 

sz SI 18 11 s S4 96 

S3 71 Z4 116 77 30 

S4 q5 160 117 109 (-9) 

SS 136 Z7 118 153 Zl 

S6 184 0 l l 'i 197 JOO 

S7 Z79 0 lZO Z81 lk 

SB 373 4S Ill 357 100 

S9 478 36 Ill H'l <jQ 

60 590 100 l l 3 5SZ .OQ 

soo21q1 \ 
) 



-- . 

r------- ---- --------- ----- -·-·-. 
Radioactivity by Tisirnes of Yl'lluwfin Tuna and Shark 

I 
from the "TROLL" and Other Areas. Values 

in _Disintegrations per Minute 

r;;-;wf;n Tun• 
per Gram Wt'! Weight. 

--- ----- -------·-· --- - -------------

No. of Light Dark Bone G.l. 
Area Date Fish Skin Muscle Muse-le Rib-Vert. Liver Tract Gun ad Gill 

----------- ---- - --------- ·--
Off. Morotai 4-l-S5 0 19, 16 10,10 4,l4 IJ_,4 ; 17 10 
Off Morotai 4-1-55 3 4,9 ll,8 0,0 I 3, 16 9 7 6 

'Off Morotai 
! 

4-1 -55 2 10,21 8,8 9,ll 10,ll 0 6 I"\ 

I Average 
I 

3 l 13 9 10 11 ; 10 10 
I 

J Eniwf'tok 2-12-55 785 70 608 l86 l8l0 !?L 90 

i i Ponape 12-16-54 6 79 I 01 74.?. 

I 
I 
ISh<trk C:irtilalo{<' Kiclm·y 

'Sin. 4 3-14-55 20 2l l 5 19 8 Carrharhinusl 

I 9A 3-18-55 11 10 11 0 l 3 9 ml0 11isorrah. 

I 9A ~-18-SS 15 3l 19 4 l8 I 

I 10 1-18-'iS 0 18 19 0 40 ' 
., 

! 151 ~-l4-'i5 171 I} 30 q 4 Sl 

l9 4-1-55 44 11 l6 H '>6 ~q 

1 Avrril~l· 6 44 18 lO 4 l7 l ~ 

I I 

; Bikini l l - r,. r,4 14l 671 I 

i I 
I 

IR011~1·lap I -l<J-'i'i 687 I l'i 1•n l670 4'10 C4'rt·httrtunu..,~ 

rn•·l;11111plt'r11,.1 
I I I I E11iw1·tuk IL-l-'i4 )}l.0 I 73 7.!tl I H•IOO '>Ill 
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~uk 
Skin 
Musdc 
Bone 
Li\'l'r 
G.I .. tract 

Guam 

Skin 
Muscle 
Bonl' 
Liver 
G.I. tract 
Entire 

Parece Vela -------
Skin 
Muscle 
Bone 
Liver 
G. l. tract 
Entire 

Okinawa 

Skin 
Muscle 
Bone 
Liver 
G.I. tract 
Entire 

Obi;rr\'f'd Val~i; of till' Ra<lioacli\'ily of Tiss1u•s of Hrcf Fi,.hcs by An•a and 
Spt'dt'li from thr "TROLL" Collt•1·1ions. V.durs in Disinlt'~ralions 

p1•r Minuit• prr Gram Wt•I W<'i~ht. 

l 
---·----- --- -- -·------ -- -- - - -- ---- ---------

Squirrrl Damsel Groupt•r S11r~co11 

48,lb,4'>,l9,38 .!b 48 l<J,o, 10, \c;,o 
ll,14,lb,ll,ll 4 9 lb,ll,14,10,7 
10,ll,39,4.!,0 lC, ..,.., l7,">b,3b,O 
70,C,8,..,8,">l,l\3 30 3l 3 3Sr§, 7l, l">,307 
B,lS,31,10,18 4q 10 76,47.47,C,7,b"> 

Bl1•nny Wrasse SiRanid Snappt'r ----
10, Hl,l4 71 44 ll. 37 13,Zl l3 
14,ll,lZ 17 zo 17, l 9 17,11 17 
l8,45,l 3 40 44 ob,43 ">,33 14 
llb,l 7,'5 l 408 310 1 lb,b8 86,Sl lq 
105,Bl l344 b4 74,bB 387,Zll9 ~40 

194, l 60, 144, 184,Z07 115,337, 7lH,3ll 

Drotull<l 
----

4,S 13,13,0,14,13. 
8,13 1s,1i;,q,1z.14 
7,9 38,30, 17,0, 17l 
ll,0 36,65,98,138,81 
6,88 10,1Z,9,79,13l 

85 335 Z0,18 

Butterfly Fish "Catfish" Cardinal 

17,0 6 13,17,l">,0,"> 
13,9 13 14,15 Zl,5,lZ,6,10 
0,0 0 10, 14 3l,0,1Z,18,30 
lZ,O 19 0,0,0,19,31 
10, 15 zo 8,Zl 3Z,Z5,44, IZ, 7 

18,0,lZ 

soo214q 



De~th in, 
M· t.ers 

o- .. mo 

0 

..!5 

50 

..., . ,, 
L.0-

Average Value for All St&tions for Plankton, Residue !rom Water, 
and Filtered Water (less 1<4°) as ot Date ot Collection (June 12-21). 1956 

(AFL} 

Pl<.nkton 
d/m/g(wet) 

7100() 

Residue from \'lc.ter 

d/m/l % cf Tt..tal 

5NO 58 

280 ' 4 

ldOO 11 

lJw l] 

LOO ii 

--.·· 

- --· 

Filtered Water Total 

dt lll/l ' of Tetu d/m/l 

42W 4;;. 10000 

t5U... /6 bBOO 

?dl,() 81 9600 

550v 81 6800 

;2900 "14 3900 
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