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apr?ration Crosurasdr ;n 1945. ln order to d8tonriru the 

glmgraphical Ilmiu of the oontmination, tha me8 of the 

*hwrrd that in 1 )S!, l nkr i’)srt th8 radio;Actlvtty docretud VAth 
. 

.7ltitanco ant1 ci;:tct~on fros thm teat tlite and that 

1Alrnda withrr4 J l?fJ-. ..tAc- radlur tha rrdiorctivity 

illil t0 ly tin ‘.rT mr C *AIWS tbt of the 0th~ irlanda. 

atoll 800 mlluls LO 0.~ rauthoart oi the tmt alto, 

very IOU lcvolr of l,adiaactivity, 
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9U &9%6 coll=tlcm was m&e by the George Vmndcrbii; 

h#tdbtion at Sripan, Guaax, Ultth1, Ya? and Falau and was 

HOt to thi? HafOrd l tOCE.iC PrOC!UCCS ~?~l-atiOC I.d’iJDretCX?28 

for n8lyris. The rtm~lc~ have &MS. pubIlrhad bl* Ihmao & a. 

(13543). !%1:OWincJ ItJ td tilck tht George L%miuLi~~ Pbwxbtion 

made ucfx coll2cL,on? (at three-month lntorval#) at Gura. 

kLur and the Gulf of Siam. These collact~cma were sect to 

the lkkbrxator~ of Radia:lon Bloloq for analysis. 

Xnere was alLso another umpling program for radidarda?r- 

cal &3alyp:s znrade at thc3 :LZNZ of Hardtack. A series of eel- 

&cttam of tuna fran the western ?aciffic arx Indian 

f4 4 I ‘2 ! hc 
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and an efficiency 

(bl An ir.temal 

methane in a 



the rat.0 of the counting r8te and tot81 tla+ af counttng Of 

t::e sauplm tn the counting fate and to-1 ti8m of cauatFq 

me samples colbxcd LG i3a# udc maaL* 

emittmq trotopeo with a 3 x 3-inch sodfua LocUbe 

t tuue . 

for v 

crystal 



00 net tnclwk etrcr due to the Giffertncm. in goamatq 

betnon the biologtcal 8mqles and the rad~orsotogao *tamdud 

imad to c8lLbr8te the cff~cicnc:y of the cxaQmt4 qetm, 

Rti8 error rarqetk frr 10 per cent for the 88mLMt Mu~o@- 

z?m alp9toprrate 

Table 1. Corrcctxm future und to cawe 
g- aJualt8 tu &iawaJrr$mm 



i Itgums 

Gross Beta EXad~.cact Lvttx 

per Cent countmg error from ten CUlLf3CtiOtl sites durlrq tb 

IlI:cerVal 1954 to 195d are, given in mdrx hlrlcm A ta I, 

A value identified as 5ack;ground signffieo that tha caamttlrg 

error was a8 great or greater than the net ccunt, 1.0.. Ube 

count arftcr background w81 mbtracted. me data ik?m tzm 

appendix tables for algae, coconut avat md milk, KIti ~18 
.-- 

mc! liver, snd aer cucumber muscle are s razed f.n -18 2. 
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Table 2. (continued) 

Locrtior ard Sea 

data of Algae, Coconut Fish cucumber -- -__-__~_~-.__-_.__- 
collection entire _-.-_-~-~at -__F_-____.----_ _ -~---..-_- MiAk ,wsc 1e Liver IplUYC Lti __- 

past Site 
Bikini Is land 

T - 
- L --.A-_-_---_-_.. -- .~_._._._ ___ ._ 

OZ-lL? ;a-npie only 

4(Lnyu Island, nikinl Atoll1 



me results it the semiquantitatlve an.3lyscs8 of gamma 

. 
+xtra of l amyles collected in 19% and 1358 are glvtn Ln 

Appendix Table L; results of quantlcatlve analy9es for same 

of the 1958 samples are siven In Table 3. The latter table 

alsO includes the re6Llts of the 3r 90 analyses. The earplrm 

were not analyzed Leiately 

the 3hGrt-lived radioisotopes 

after cclloctlon: consequently 

uhlch mighi h&e bm _wwer?t 8t 

the time of collection are not include&, 
:&, 

* :h 
the resuitr. 

The highest levela of CJIOSS Det;! radlQactivrty wco 

found rn samples of algae. fish liver and muscle, tmd l d8 

cucumber muscle from Ufelany, wotho, Utirik and Ronqprik 

Atolls (Table 21, which are only cne hundred -'three hu?rbrrd 

miles from the test srtu; h-ever, the Iovals in coconut meat 

and milk were low, even at theme l to113. The radioactivity 

of slml lar 9 am;,1 ,=e fr-- CL.. __ . . . . . . . . . c 
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kp~ngamarar.gL, farava, Pcrr.apz ant=: .<u.sa :. ,2 was 2nly el::ji::;y 

above the Sackgrour.d level. of the counter. The naturrrlly- 

crccur~r~g Arotope tiU contribute4 r.mdt of the tadroactrvlt.y, 

which, for the smples llsted rn TJSAC 7 rantpi from 1. a t0 

19 bC,‘cJ of wet trslue. 

islands at tho teat Y ;te (3iklni) weft? corisrderably higher 

than tn the "off-site' sa)q\Fles. For examFie, algae collecc,ed 

at Siklnl Island in Se?tStuber i356, c1;9 months after comple- 

tian of the Re6wu-q :aeri?S, averaged 5,5OC ,&.f;, vhereas 

samples collected 3~ the 6-3 ~,:m._ at Pona- Island averaged 

76 ,_L.cig . Sin! Lar tompar Isso with tic tlsh, cscmut- and sea 
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of tadloactivrCy, inl<zat;ng that C,ha3e islanda, War, 
, 

: 
c Likiop and Rozqerik !Appc?ndi:K Tables A, D, P, and It), Iliad 

bmcome cmtammrted wrth the 1954 Bravo test fallout ar k!ad 

Aon(.felap Atoll. Of s*cial not i 2z2 the high levels of 

radioactlvlcy Ln t3e ;simd 3c;l, fish liver and viscera 

and the low levels An the cxonut samples coilect& at 

Rcmgerik. tater collect;om were not rmde at these isllands 

and -we cb not knov whether further contm~mtion occ~red 

there, as it did at islands t.o the south and west of the 

test site. 

Birds were saxpltd only at Ulclang, Blkar and Rmgerik 

Ln 1955 md at Taraql'a in 1956. Ihc 1955 samples cmtamed 

relatively ?:r;h l~:vclu or‘ beta L-adioactivity, whereas those 

from Tatawa cqntalned low levels. The white of d tern agq 

:r3m Tarawa (AL-i. a”tx Tab'.e G), however. mntalned more 

beta tadxotictivity (99 bin/g) ti Aiiy 7thlr tl36uC saslp1ea, 

and f-.sh, a arrnclpal food rt.em of these birds, also am- 

ta;ned s!.qxficant 3moun:s of r3d:oactlvity. 

Qualltatlve anai:/Yes of gamma spectra al30 give 3u1 i.ti3- 

cation of the quantity c;f the rso~opzr preasnt. ’ nalyoes of 

+Ass ic;nci made shortly 3ftcr the 13% co1lec.1ona (A;rpendix 

Table L) s>w that 2r95-s% 95 
and Ru :c3,io6_Rh103, 106 c*rgte a* 



n&Ma @AOl, A85 contrrbuted Itha rn~or portman of the radio- 

rckivity m )capol& leaver frcn Kurait and Ln mssq&#sw 

l sbll gcae*roLq leaver from Uje:Larq (Lcmwhn ct_ u. A959L and 

tn'j5 na predocrrlnant in flab ti8rue8 front -nape any Utirik. 

co!5 7 1088 present ummI+y or! iloswr arnaunts, and & ant! C&O 

we~ce found onlv in d sampAe c:f slam kidney fsam rije1an.g and 4 

firbh Aun3r l unpAe fxor ttu ik. other rad~oiootopws verC 

prtanent only In a fw 3ampAerb. Cslj: for exainplle, wa8 fGurr;f , 

AC piant from Kap:n;rmWbr.gl. WV. L'tlrik, &pLlU_pp4 1,- 

a few s~~plzfl frorr, Kussa;t, P n;lpe md U~+lang. and m5’ 1x1 

furh SUU; l dl qut from Ponap! md cim rc Aney from U;cLanq. 

Pa, 53 WIIj ti6Ftected once ,n 1 I’. :n ; SVPfV of gkq:ack nr;scl.~ 

f:‘Jr P0nagk 

m0 qwntatatlvit resblt.3 af the qafmd 9pctiu~Tr analy3d8 

rhcwn In Table 3 are Lwed UK:, analyses ;Mde approxImeteiy 

eighteen months after the samples W.XC collwted; cor,sequently 

QMI shorter-Lved radioIsotopes 7rg5 -E;L? (half life 6s days), 

co5a (71 days) Ru~~~-R$~’ (4~0 <i&W bnd CeLJL (33 days) hat? 

dtcaytd to insignLfrcsnt or non-detcctaXe lzvel~. In a 1510 

gram sample of ye1law-fin tuna frcm Pomp, however, ZrY5-Nb91i 

WB’PE found :n ACYW mounts (Cr. I,2 s&q ;t tm2 of cwntlnq) ; 

at time. of collection the level of 7r9%bgs would have beon 

40 ,~C/~ l 
i+* was present irt all sa,xp.h2s analyzed. frr sane 

c I.&i-- 



contrtbut8d the major pattim of the rbdiativity. m 

samples c<iU;x;_ti at the rune tme cont8m4 WA*lnm, 

radlomotoprs ldentift(d with the 19% fallout. 3-o m*lea, 

3uc'h aa coc;nrut cr& abdomen irnd whoi~ fl8h ftar Wotho, con- 

tai:ned tl165, whcrwra others, :;urh 3s land plantr, containad 
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Fu3. 2. 0cta tiemy curves of samples collected In 1356. 
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! ttvity aa the other i 8 Aands . 

4. me k.*eI3 of radroactrvrty ;r\arr were mhttd to ~UOC- 

tmm from the teat site. In 1955 the isA&@ t9 the eMt 

contained hi3tr levels of raId1oa+r2’t& ]IEA 1956 uM3 19% 

Tar-a. 000 mrles southeast of thr! teat l &U, ccmtained very 

lw level.~ whtlreallr KBpngam8ru\gl, appmtely the SB 

dls tance to tht: sauthwwt, cmttatned r~qmiffcantly higher 

/ xwunts 0.L r3dloC~ct:vity. 
I 

’ radloi8otopm present In the mjor&ty OF th rrrrplea. 
i 
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0 *rho Y.*yr, after Operation Cartlo; the 
F:mtr wer- counksd j/!/cc at.3 the b,irdr were counted J/9 to l&5/55. 



Coacmut onb 

Horatt ct-ab 

Pl8b 
Txed reef fl,h 

)rU,Q 10 9.9 ? 1.1 

T 
:tc” ? 17 

‘2 l$ 

Vl,ee?al m88. b.9 * r.a 
6.1 2 3.1 

y*+ 
- 4.3 

49 * lb 
FC t 18 
3’ * 19 
f’ * a 21 

4.4 * 
2.0 ? 

3.6 
I.&.0 

4.6 i ‘).t, 
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1956* 19cP 
70llootlon Colloatlon 

*oioa Ti##UdB 4/tR/fi 4&L_- 

Bremdtml t 

Cooonut 

L imc, 

, rang* 

R¶t 1 ?a 
a 

” 

w 

Fruit 
X8at 

Fru:t 
Koet 

;*:ea t 
!’ 1 lk 

&ede 
kin 

Fr,1! t 
: ru:t 

Fruit 
: *at 

?Q 2 2.7 

35 ? 6% 

1” : 2.1 

0.6 
6.c 

J .67 
. . .6@ 

30 i.7 
16 

: 
- 2.5 

?L :: 2.7 

8.6 1.3 
7.2 ; - .?$ 

i: t 1.7 
0.2 f 1.7 
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App&lr Tablo C. ~cofitlmao!!) 

?fneam?a 

:em1t crab 

5a oucumbsr 

c :-aFyao 

.;t,c: omen 
: Ural. 

-, * 

l0.A * Cq 

:ji 
3 . - I a 1.0 

f.7 ? 
7.3 t 3.2 

i: 2 +, 13 1:s 11 * 2.2 

67 2 ?.I& 
4.8 2 2.6 

11 t 5.3 
w* 
r*c . 

3& 2 7.6 

c‘ge. . 
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!QFkS lOL’&- 
:~1loctlon Collection 

!h/P ah/c: 

Parrot flrb 4.1: 2 3.7 
Fad. 
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Appoadlr Tab10 3. Oroar beta radioaotlrlty of tbo biolO6f.d 
erg108 alollootod at Ll)rim Atoll, Slow 
22, 1955, l qroamed In d/n/l of ret timma 
rt tire of umlym’. 
Ir looludo~ 

tk 0.95 WhtIth6 OF-J’ 

Lam! Plant, 

--iCAM. 
Coconut 

Sarm pine 

Ta ro 

33 *, Ir.ti 
23 2 lr.6 

236 t 27 

*Wpler were cellectad 8ersn month after I yeration Cartlo md 
‘rlore counted t/t!,/= to ?/29/Y 



Ylrh 
Ti.any - red rpottad ~tiro 3s 2 9.2 

Fut tart Ly flab 

‘onrlct rurpecn 

Srouper 

Zack 

Yrarrc 

mt1rs ‘6 t 27 
Yurc lo 12 t :,0 
LlWP 15 11 
‘JlmCO?a 2’ ; - 6.9 
I)OUO 15 i 8.7 
.% In 22 - 8.1 

Muaalo 
Vlrcerr 
Bone 
3rirl 

Snt fro 
,* 
,t 

!?uacio 12 f 8.1 
Vlrcera 4 c: - 12 
Bone i&o 2 25 
*in 59 ? 28 

&it ire 
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Amix thblo II. (ooethumd) 

19%. 1956* ~958- 
Collootioa c0110crt1on Coll~otlon 

~01.0 Tlaaw d/h/n d/q/a Date dh/u 

Iavort0bnt.a (ooatlmmd) * 

L.lVOr 

-*In 

Out 

102 ; 
21 : 2.6 s-13-56 

8.1 
89. .o 

ii .o I’s’ 
*-28 ,I 
2 217 

16 z 
88 f 

4.2 
n 13 t 4.0 

92 
35 f - 

6.4 
3.9 

67 * 5.6 

132 +, 17 
122 +, 16 

82 2 17 
120 z 16 
71 13 
88 8 - 1s 

B-6 t 6.6 

9.2 + 4.6 

. 21 : 6.1 
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Appad!R *,1. 1. raatlawb; 

z9sk 
l 195P 19g- 

coll8ctlon Collect!om collootion 
W&e8 Tlammo d/+/g a/m/g Iha* dMfi 

P¶WClO 

. 

. P.ullebt !4U#al. 
LfWW 

5-l>-% 

9-a-Y 
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Awm3lx ‘hbl. Y. Oroar beta radloactlrlty of the blologloa: i&lee 

collected at ho nqerlk Atoll, i’ebruar7 3, 195<, Appondlr 

l xpreree4 ln d/m/? of wet tlrrue et tlmo of caal7ele*. 
The Cr.95 counting error lr 1nolud.d. 

r:usc10 41 
j0 

; 7.8 
- 5.4 

Tlrer 1,0 ‘$1 0 
$ 8.0 
- 6@ 

1,280 
1,690 ; 

6’ 
\ 

1 
207 . 

Vlecera 1~,2~0 
; 

278 
c.150 ; 171 

“me 
7,730 f lh? 

251 - ji 
U,8 $ ‘-’ 

iBPOZ~1 

?re - ‘3 
Ain :: . 

Flab (a 
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Appmdlr Tab10 F. ( c&t lauod) 

Watf lab 

Prllot 

Wuaale 

Liver 

Vl8oera 

Bone 

Sin 

1@_7 ? 10 
133 : 10 

2,320 - 
2. cc* 

11) 

Baa 
lib7 

5, ; w 
3,590 - NC 

65t +, 
9 + 2; 
40 ub i 39 
613 * 37 

Yuoclo 

LIVOP 

Viroarr 

BoxBe 

Srln 

70 ) 6e.1 
42 : @.a 

2,270 * 90 
1,100 $ 41 

U@ - 23 
1,950 * 82 
163 t 

t 
36 

184 20 
203 * 12 
l&5 * 17 

Mulole 
1 
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Appamdls Tablo 1. ( aontlmwd I 

3pooi.r 

( oont laud) Flab 
Mullet 

Vlraerr 

Bone 

Parrot t 1mb 

*in 

hu!mlo 
Lb.!@ 

Virrcerr 
Bono 
*in 

966 +, 50 
8842 6 

3,270 $ ‘b 5 
1,790 - 28 

670 t )2 
615 $ 28 

6,150 - 13 
5,330 f+ ;$ 

:;5 i * 25 
280 * 37 

290 2 18 
152 21 
222 

$ 
- 22 

37 ; 5.4 
7,1x ; 137 
6,670 ; u 

110 - 19 
108 f 1~ 

u t 5.6 . 
224 * 11 
224 +t 11 
172 
71 ; 

8.9 
3 8.0 

54 - 13 
l:L -3 +, 10 

2 ", 3.7 kb 1' +, 9.6 
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Appendix Tablo L (continued) 






















































