"UNITED STATES
ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFF ICE
70 COLUMBUS AVENUE
NEW YORK 23, NEW YORK

400197

‘ TELEPHONE NO.:
Health and Safety Laboratory PLaza 7-3600

HSA:IBW November 16, 1956

Dr. Forrest Western
U. S. Atomic Inergy Commission
Livision of Biology and siedicine
‘1501 Constitution Avenue, N. W,
YWashington 25, D. Ce
Dear Forrs=ste,

I an enclosing a copy of the recent larshell
Island Survey data for your informationQ‘ Since the table
was prepared we have received the information which was
incomplete and also several corrections with some 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.

—

1

Siﬁcerely‘yours,

VR

Ira B. Whitney
Assistant Chief
Analytical Branch
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OMAFL :
Nmber = Orgentsm Sisewe
1-9 Holoturad stre pmmed
1-10 flolothural atre  gui & eemtent
-1 Nolothwral atre

I.12 Tridaens gigse

I-13 Tridsens gigns

I-49% Canobita

I-Lsd Concbita

I-i%e  Cencbite

1-50e OCenobita

RO- 2 Papans
RO- 2 Papays
RO- 6  Coconut
RO- T Caconut

Norinda

RO-22 Papaya
TWATL
Nusber Ipe leoation
Cistern Rongelap
LSS Rongelsp
UNAFL  Sampling Oclleation
Bumber location = Dete Deptd
Kabelle  7=-2h-56 o-2*
Kabelle  7-2b-56 4
Kabelle  1-2i-56 L4
Kabells  Jw2l=56 o.2®
Kabells  7.2u-56 4"
Kabelle  7-2h.56 [
Rongslsp  7=23-56 Om2%
Rongelsp T-23-$6 4"
Rongelep  7-23-56 het®
Rongelsp  T=23-$6 0=2"
Rongelep  7-33=56 a4t
Rongelsp  T-2)-56 beb®
Parry 1-25-56 surface
Parry 12556  sub-surface

] - ST MINIIG MUSEALL ISTAND SURVEY SAMPLES
Sampling
tosstica Cellsstion Ne, Total Astivity (6) 290 Ca
Irjand  Date Spes Ib Qbste dafwi dfw/g-wet o gm/g - wt
72356  I,Me 10905 & 27 202k  0.00566
i Dl 0305 X 1Moomlete 0,158
12 I,Ina. 10-10.56 10 iacamplete <0.0010).
Sabelle 7. TyIse. 30056 2.6 0,030 & 0,06 <0.00239
Kabells Teli56 I,2ne. 20-20.88 1.5 1ete , 00400
Ksbelle . 7-2b-56 ] %o - Wet - Weight - Data
Zabolls  T-2l-56 - . . . .
Kabells  7.2-86 [ 3 . . . .
Ksbelle 1 - . » . .
Tadelle Ta2lsa56 . . " .
Eabelle 7 s . . . .
Rongelap T2, . ] . . d "
. Kebslle T=2b56 = . . . .
Rongelep T 1 = 12 0.0% 4 0,003  0.000808
Roagelap 12356 1 Wm n 1.9 20,082 0.0
Rengelap 72356 19 WR 0.000990
Kabelle T-2-56 15 X,Ine 30-10-56 2.9 0,027 £ 0,00k  0.00125
Kabelle Te2he56 1S 1,Ino. 10-10-86 0,39 0.0 £ 0,007  0.0010%
Ksbells - 7.20-56 1S5° I,Ine 10-20-S6 0.66  0.106 £ 0,004  0.07L
Kabelle T-2b-56 15 I,Ine. 10-20-56 7.2 0,061 &£ 0,043 <0.00L8S
Rongs T ’ L] n 0.26 ¢ 0,008  0.00047
luo-)'l: 1-23-56 I,Ine. 10-11-56 0.86 0.33 $0.01  «0.00208
Rongelep  Tw23-56 83 20 0.38 20,002  0.00237
Rongelsp  7-23.56 I,Ine. 10-10-86 0,36  0.01 ¢ o.gga €0.000376
Rongelep  7-2 -3 666k 0.03 ¢ 0. 0.000277
7=2 = b 1k o, 04000659
Roagelsp  7-23-56 I,Ine. - 20-20-56 0,36 0,27 £ 0,004  0.000842
Rangelep 1-22552 = 63 1.2 20,01 0,00106
Kabells 7. I,3ne. 10-10-56 0,56 0,15 % 0,003 <O,
Kabells 7-2-56 %S 1.9 #0.076  0.00047
Rongelap  7-23.56 I,Ine. 10-10.56. 040 0,37 & 0.006  0.000536
Total Astivity (8)
SDate Ares i i
7-27-56 ¥llage I,Ina. 8-7-56 31,000 (after flltering twios
12356 1,Ine. 8.7-86 22,000 (after filtering twice
Total Activity (f) ®90 - &% a8l towa ca
B ekt et dunt R g
(£4ray oot BASL 8- b 902 80 150 2 3.7 0,07 0,29
" I,Ine a-‘ay-sts9 1820 15 tha- 0.3
(tirst set) MSL O 56 W06 2 iS
IIns 82586 K w toll 0.32
(first set)  HASL 8- L-S6 o
_ I,Ine. 8-20.56 pr3 1.5 2 0.00 0.35
(ssoond set) MSL & b-S6 &A1 250 Ly 0.16 0.37
 IIno 83056 slio 2 21.2 . 0.36
(second eet) EASL 8- L e S iy 0.07 0.35.
e I,Ina a-;o.ﬁ“ > 5 9% 2Ly 0.35
(second set) HAST 8- b-56 160:X &2 P 2.8 0.08 0.56
. I,Ine. B8.30-86 81 X :o.51 0.34
200! fr. lagoen MASL 8- L55 2662 5
village avea  I,Ina  8-30-56 152 10 2ol 0.38
100' fr.lagoon HASL 6 L58 sy .
village ares  I,Inc. 8.30-54 9.2 S 20 0.5
100 . HABL 8- U~S6 []
‘village ::um I,Ino.  8-30-56 2.9 0,982 0.03 0.32
xid 1sland WSL & k56 12202 58 68 228 0,06 0,20
I,Ino. 8.30-55 (73] n o 0.32
mid lalamd WL 8- k56 :a
I,na  8-30-56 u".os k.0 2 0.2 0.35
wid tsland WSL 8- b56 &7
I, B30-56 i.; 0.98 2 0,03 0.3
share WSL 8- bh-56 179002203 7.6 22,0 8.7 0,30
8.ore WSL 8- L5686 1032 ¥

-
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Invertebrates and Fish

Srgo_
d! m,' g!‘-wet
1.15 T 0.029
Ce27 T 0.0074L

Qe0L6
0,056 2 0,029

Water

Q
Sr“O
d/r/g=-=-wet

1L7 T L.32
77 2 2.8l -

Soil

d/m/Br-wet

1.3G # 0.06

S. U,
3452 % 508

27 * 13



Corrections in Table - UAWFL-Post Redwing Marshall Islands Survey Samples
November 16, 1956

Since the table was prepared we have received the information which was
incomplete and also several corrections with some 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

Invertebrates and Figh

: sr20
HASL # ‘ m/g--vet : S. U,
4043 1.15 ¥ 0.029 ' 3.39 £ 0.08
4,044, 0.27 * 0,0074 :
4046 0.046 -—
4037 0.058 * - 27%t13
Water
Sr90 ,
EASL i# d/m/g--wet
3814
3815 147 £ 4.32
' 77t 2.84
Soil
| , sr90 |
HaSL # é/n/gr-wet S, U,
3810 ; 1.39 £ 0.06 : 1.90 £ 0,08
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wuhmmw.mwm. , :

90 |
HASL # /a/zg—mt |  Bata
% usig-gg' . a3 %o0.08
0 o
ytor: 3 —
4037 | 0.058 % | 21t 13
B
, a0

BASL # | d/l/g—-mt.
3814
3815 147 % 4.32

~ 77 L 2.84
HASL # d/n/gr-st | S, T~
3810 | 1.39 £ 0.06 - 1.90 £ 0,08
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Corrections in rahle -~ UAWFL-Post Redwing Marshall Islands Survey Samples
November 16, 1956

sucammummmwmmmmmﬁmmmm
incomplete and also several carrectisns with sowm of the original data.

Mmatmmeiammmummmmmmm
uoordsdtobetoohizhhvafmtudloo. /

”~

- duvertebrates snd Fish
‘ . 890 : )
o dlp/g=—set S 7S A
4043 1.15 £ 0,029 3.39 £ 0.08
4044, 0.27 x 0,007,
4037 | o.osa t 27t13
Yatex
gp20
HASL # ‘ d/m/g-~—vet
381
3815 11.7 1 432
: ' 2 2.8
" &-98 L
HasL # &/n/gr-vet B, 0 I
380 . L39%to.06 ' 1.90 £ 0.08
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ﬁ $-10 Relothured stre & omtent
=11 Belethmal aten
_’ MAS  I-12 Tridesns gigee
MbS  3-1) Tridesss gigne  musele
MLT J4%s  Gemshite mosle
Wb L4 Cenebita simlsten
k? 149  Cenchbite Uver
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. boS1 1500  Cemsbita Uwr
W52 J-508  Oemebita msels
-l i in ——
1-50 Consbita slmisten
B0)S PF-266a  Beef Lish . umele
W0  P-266b  Reef fish Sone
‘a W03 V-266e dwef fish Uwe
Jwn rne seet e moals
039 P-Ylid  Beef fish mvels
LOLO  P-3lhe Neef fish ome
WAL P-Jld  fBoef fish Uwr
W2k R0-1 Srésdfyuit met .
WRS 80-2 Pepann osede
b2 RO-2 Pepam sonds
W27 RO-6  Cesenmt ey
! b8 0= 7  Cosommt ik
MW 808 Barinds pulp & oonde
W29 R0-12  Arrowrvot . oorm
1 ! kOX R0-16  Pandarms frady M
P 4031 R20-20  Gesemmt mat
I M) BO-21 Coocorut sAlk
b I3 RO-22 Pepays freis
L4
‘ MASL UNATL 20200t
' Buber  Pasber e
! g B Clatern Bengelsp
s [ 1] ’ Rengelap
RASL  OWAFL Sespling Oslleetiem
Yasber Sumber [oocstion Pats ta
3002 Esbells T-24-56 0-2*
3%03 Kabelle  Te2h-56 =4
ol Eabelle  T-24.56 6"
007 Kabelle  Yu2ie56 o2
306 Kabelle =256 =4
' 3805 Labelle 2S5 bt
‘ - 3308 Ronrelsp  T-23-56 o2
& 3809 Rengelap  T-2-56 2%
)80 Rongelsp  T-2)-56 b=b"
%L Rongelep  7-23-56 o-2*
M2 Rongelsp  7-2)-56 24
In Rongelsp  T-2).56 6"
pLAL ] Parry 1+2%5-56 gurfase
119 Parry 1-25-36 wb-surfsce
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I, - P MDEID BNERAG SEAR FIRVEX SNPLNe
Sanpling .
Somtion Osllestion Po. Sotal Assivity (f) o s
hisd Bt fus b Shete AhAE  Ma/sover  gw/g-we
Rgely  7-23-56 Liea 30-10-56 Wb 2.7 803k . 00056
Mgl 38356 D W06 N Snewplete 0,255
Rengalep m I,Iee 30-10-54 10 Lasaplete 00001
Eabelle L,lme. 30-30-54 2.6 0,050 5 0,006 «0.00)
Kshelle  Po2-56 I dee 10-10-56 LS  issewplete 0,0000
Kabelle 7-4h56 . M8 %o - Wb - Beight -
Eabells Tolihe55 " . e . .
Eebolle Tolh-56 3 . . . .
Eabolls Tollh=56 - . - . -
Eshells T=2-56 - bt . . b
Esholle FolhoBié = 4 . . . :
L ] L ]
iy B2 = - .
. - » 0.0% & 0.003  0.000808
""-..3 ;-a"ya 3 . . n 1.9 20,002 0.0M1
Reagelep J-2356 19 M 0o Teohook 000990
Eabells  T-the£6 1S I, Zae 10-10-56 2.9  0.027 20,00k  0.00125
&g: Hb-ss: g {.z:_. 10-10-56 o.g %1&6‘3 g..oom
Kabells 7386 1§ I Ine. 20-30-56 7.2  0.061 £ 0,01 <0.00L3S
Rongelep 12356 | 3 0.26 80,008  0.000LLY
Aengelep  7-23-56 I.Iee 101156 086 0.3 90,01 100208
Prevetrd 11:::;552 T 101056 0. °o.m'” L 00 coomns
Beaglep 32356 - {AAD 0.0% # 0,00k (A0 0,0002TTwAY
Rongelsp  7-23.56 »e L.k 800,08  0.000659
Rengelsp  7-23.56 Line 30-10-56 0.34 0,27 & 0,00k  0.000642
Rengelep m 1.2 20.0,01 0.00106
Kabelle I, 10-10-88 056 0.15 20,003 <0.000250
Zebelle 756 %S 1.9 80018  0.000LTh
Rongelsp 72356 T.ne. 10.10-56 OO  0.37 & 0,006  0.0006)6
Toral Astiviy (P)
fDste Apes 73 Wi
1-21-56 llage I,1ne. 8-7-56 31,000 (after filtaring twioe)
7-23-56 llag 1,Ine. 8156 22,000 (after filtering twice)
. Total Aotivity (@) 2290 8% , u&& Total Ca
Apes i Shewe An/ppoet  dfw/ie ST pm/geset
(£12ws oot) ML 8- 056 19002 80 150 2 )7 0,07 0.29
Lise 8-29-5 1820 15 2ha T 0N
(Cires oot) SASL B 456 W08 3 4S
I,na . 82956 m W tola 0.32
(flrev oot} ML & 456 tho .
1.0 $.23.56 106 152007 0,35
(séoond set) Mt G- 456 60210 250 24 0.16 0.37
;" I,Isa 8.30-56 90 w5 1.2 0.3
(socad set) mSL & 156 JWO2IUR S8 229 0.07 0.3
1,Ine  B8.30-56 s % L1 0.3
(ooeond sed) MASL  B-456 160% & S 2.8 " 0.08 0.56
I,Ine. 8-30-56 2} » oS [
1007 fr. lagoen MASL 8- L-56 266 2 S2 “
village ares LiIne 8-30-56 152 0 0.0 0.3
100* fr.lagoom MASL 8- k=56 2
villace area I.Ina 8-30.86 ™2 kS 201 0.3
100° fr.lagoen HASL 8- Le56 ks o
village ares  I,Ine 8.30-$6 sh.9 0.982 0.0) 0.32
w4 island WSt B-b-56 1220° B 68 2.8 0.06 0.20
T.Ine  8.30.56 66) 31 ol 0.3
wid 1sland WS 6-L56 1WE 5
I.Ine  8.30-55 206 4.0 20,2 2.3
wd falend HASL 8- 456 £
1,1ne. B8-30-56 .9 0.98 2 0.0} 0,32
shore HASL 8- leSA 17900220} 7.6 2.0 a7 0.30
shore WASL  O- 156 w032 ¥
-~
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mmmmmmmmmithmmmmahm
incomplete and also several correctiens with sese of the original data.
Munwummmummmamum
recordsd to be tos high by a factor sf 100,

, 890
HASL # dln/g—wmt 8. 9%
4043 1.15 T 0,029 3.39.2 0,08
4044 ‘ 0-27 " ocw"
4037 0.058 £ _ 27%13
Hater
890
BASL # . d/m/g—vet
381,
35 11.7 t 432
. t 2.8
| | ,,93"1 .

380 1.39 £ 0,06 © 1,90 % 0,08
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1. To dstermine 1f it is advissble tO return the Bongelopese
to their home igland in the Marshells.

| 2. mmrmuwuw‘mmmm'ww'? )
Narch 1, 1954, 82 inhaditaucs vere evacusted firet to Kwdjalein and te
;E_Jit:mthey‘ now living. There have besn public statemsnta,
cmmdmwmAsmcwm.mmeer

and the Department of S.ate to ths effect that tdese pecple vill de re-
_turmed to their hame island of Bongelap as soon &s it s possibls from
beslth considerations. Such s statement s submitted to the 17th Jession
of the U. H. Trustee Council, Subccnmittes of Petitians, Msrch 27, 1956

by Mr. D. Verncn McKny, Specisl Repressptative of the Administering
suthorities for the Trust Territory of the Peeific Islands.

3. Since the Rongelopese are nov substdfaed by the United states
mvermtumutm:é@mwumwhmmm
nm,mum:mwnmtam,.mm&mm
of the best interest of the Romgelapese.

QFFICIAL USE OHLY
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~ &. Beveral biological surveys af the Marshall Islands especially

Rongelap Atoll, have been mude during the past two and one-hall years.
The latest survey (July 23-2%, 1956) indicate s prasence of & residual
oﬂgﬂ&oﬂn&oggggﬂuuﬁagah‘gcﬁuﬁ
from & health point of view, btoth for the potential external gamma -

 radiation exposure and the stromtium~00 oomtemt in the food supply, with

Eogggau«»ou&gg _
Therefore, »n»nn.%ggeuﬂuﬁoaomg?&
ho ,
sagubunnat@ i) -

AR AR agﬁgﬁggggnﬂn&uﬁgsgﬂnoﬂgﬁgoﬂ

Rengelap are campleted, vith the advise that land crabdbs not be eaten
at this tine.

STAFY XIDOENTS
6. Eaﬁqrg&gg% uugﬁﬂgn,»
Classification, Qffice »iﬁ%xﬁ?&ﬁonﬁag&

o concur in the recommendation of this paper.

RECOMMENDATION
7. Eggég«ng>§ muﬂ.mw

nﬂﬁw sion;
the. Gtonvwe Sunr %S\\S.th
; EE nguhrnvng . .
Tirn ; {g\t
ok b upucmom”nouu-h ng»ﬁgggvﬁgggouﬁ
ngmnﬂﬂﬂm«ug..u % so@?ki**ggs e
b. Fote that en-sppreprinte—public SONOUICErSET
B&&u‘gﬂl \&c&é\ﬁﬂc\%& A T
k\&\ o et n%\?ﬁhr\i‘xw\bh\&&\n&\rh\r\.\\ ,\\r\\ﬁn\

3002043
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LIST OF ENCLOSURES . Poge .
AFPENDIZ “A” = Backoround and PLOCUEEIOR « o o o ¢ o o« o o o
APPEIDITX ..B" “W“m PEI « ¢« ¢« ¢ 8 2 3 ¢ & 8 + ¢ s &

APPIIDIX "C" = Draft Letter to JCAS, MIC, and @AC « « « « » « o
pRPENDIL D" . @7%40/»«/“% -~ ~ . -
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APPERDIY A"
BACKOROUND

1. On Merch 1, 1554, & relatively heavy faliast occwrred on
scme of the Marshall Islands as & result of & moclear veepons test at
umm&mimmumwmmmym
mmwwusmamwmmmw

ot Crragine G¥sis )
3tates. Om June S, 1951», thcymmwmumsmn
they ard now living. ) |

2. Thers have been public statecmenta, coocwrred in by the
Atczic Bnergy Commisstion, Department of Interior and the Department of
State to the effect tlnt thess peple will be returned te their homw
Island of Rongelop a8 €oon a8 it 15 possible from heslth comstderaticns.
Such & statezent was swimitted to the 17th Sessiom of the U. X. Trustee
Council, Subcommittse of Petitions, Werch 27, 1956 by Mr. D. Vermom MoXuy,
wwumwmmummmmwe&ua
Territory ormmuiﬁm

3. Geveral bd sarvays Mmve-been made of the Marshail Islands,
especially Romgelap Atoll, since March 1, 195k. The results of these
mysmmwmmmmwmmmmmwm'
mdmhimswiﬁ}&mumb:thﬁmimatmm
Hedicing (&nmpu-aticn).-\

he The Romgelapese have raceived complete medical investigatiors
st s1ix ronths, oot year and two year post-dstanetion, by @ team beadrd
by Ds. Bobert Copurd of Brookhaven Natiomsl laboratory, as well &s

everal routine exeninations.

50020u§ a
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 prBcuEaToN
‘ A. Status of Romgelnpase Health
j 5. Pertinent to any discussiom of the rekon of the Rongelapese
to their hone 1sland 1s the body. insult suffered from the fallcut on .
March 1, 1954. Qpe group of Gb pecple recetved about 175 roentgens whole
body gmuse radistion, and o second growp of 18 received 69 roemtgens. The
most highly exposed group might have demndﬂumllm- 150 reps
o the thyroid from internally deposited isotopes of iodime. The depositicn
of bone seeking 1sotipes wes very mmall and st two years the body burden
of strontium-S0, as estimated by wrinalysis was ittle greater than for
cantrols 1n the United States. OF the 82 Indivitnals exposed, 45 ex-
‘perienced superficial skin lesions and 13 desp lssions while 35 showed

sone degrees of epilation. '
6. The present condition of the Bomgelap pecple is best described
ytheresnltagtmtwmmmﬁmﬂ

"The medical survey of the Bougelap people two years after

exposure to fallout radimtion shows that the people appesr to have

: bmnm@wwmsuuammmmmmm -
meking satizfactory recovery from thedr radiation

- ‘ ,Snimillmssmmmmwmmtmmrtbeae
illneases nor clinical findings In othar individuals can be - .- - = -
attributed to radiation effects. (ms dsath in My 1956, that of
& bb«year-ald Rangelap msn, was &ve to Rypsrtensive heart digease.
Previcus examinations bhad showan that the dissmse was undoubtadly
- pragent st the tims of exposwre to fallout radiation. :

Muemedwwuwum.
The mesx lymphotyte count i{s alightly incressed over the ane-year
levels, but is still slightly belov the mean control count. The
mean platelst level iz atout the seme as foandst cne year after
exposure and is still slightly below the comtrol lavel. The delsy
in camplete recovery of lymphocytas and platelets is aimiler to -
that reportad in the tuo~year studies of the Japanese
casunlties of the atamic basmbingns s Bvidencs from the
Mershalless experience indicates that the lovered levels of thege
blood elements bave not lowered the resistance of the people to

200204

* Medical swrvey of Morshallese T.o Years After Bauposurs to Fallk cht Rmdistion.
Conard, &. A. :zt d4l. Trogkhaven ‘xu.tim:al Laboratory, Marh, i1050.
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M,N&Mmmmm‘t‘omﬂat

a serious eanditiom.
*mwmmmam-mmmm

“Optthalmological survey roveals that theve sre no
redistion-induced lene opecitias, and the incidence of
ocuiar lsions i sizilsr in emposed and eomtiol populations.

“fie radiochesicel apalysis ¢f the urins of the Rungelap
pecple ahows messurable astivity which is lsrgely due to eeriume-lén-
praseodyatun-134 with only alight sctivity &ua to strontium-S0.
The body burden of thase iagtopes is estimted to be well delow
the parmissibis levels. Eomimation of dome specimenis in the
case gf the one men wbo disd abows Bo redistion that can be
definitely associated with fallout depositiom in the bascs.
Studics of radiographs of the fomers of the expossd children
show Do evidence offiny bome defects from poasible deposits of
rudiomucliides.”

B. anumlamm:mnauncng!ggghgu;

7. The extarnal gamma dose rates at tares feet above the grownd
mmnm&o:mnpmmmman. It =ight ba expected
thst this axve will flatten out with time &ue to tie- doxinance of the
33 year half-1life cesium-137. The latest surwy of Romgelap Islend at
the end of July 1956 shoved a renge of valuss from 0.2 = 0.5 mllliroentgens
per bour, ﬁithmaveraceara.k-n/h'."wannmman_nﬁcimted‘
mmteatthetmorthamwumo.xn/hr e higher

wtmmmwxmmm—uamwmmt
occairred during Operation Redwing. Since this 48 relatively fresh

-6-
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mdiowunwm, mmmummmtmtmwams
mmmummamwmmm
3 sillircentgens/veek. _ |
to sdult workers
_.-mmmamm“w/wbym
Rational Camittee oo Radlation Frotestio 18 O.3 roemtgens/veek with
an sided restriction that will probably be added, that the woximu

© yeirly exposure shall be 5.0 reemtgens. NMWupomew

geperal populsce would them be 0.5 temstgens psr yesr. It is difficult
mwhummmmm'w.mmufamnmm'
the gmmao 4oses an Bongelsp Ialand would Bot greasly excasd (1f at all)
the 0.5 Toentgeos for the first year of recompancy, vith lesser doses
in suUDSEGUENt JOOrs. _ '

3. The gamn dose rates en otber fslands of Bongelap Atoll
bave mot bean folloved sa closely 88 om Bomgelsp tut tae data sugsest
tmmmtimmmtummﬂ-m;u.mmmﬂrat

. pext of Xurch 1954, 1.c. the highest activity em any {oland is abwmat

3002048

a factor of 10 higher than Bopgeiap.
9. mmmmwmwmhmmw

including those sboving both higher sni lover activity. Exnmver, these

W@Wmammmdmmmmumuw
vhere the eitermmi gaown activity is msar beckground valuss. Thus,
the yearly averags for these probehly womld mot &1ffer grestly from
those oo Rongelsp Isiznd,. |
€. Food Supply

i0. The basic mmwm'mlmmn-ummmpm
are contained in Table One. Mmaammmm&ww;chm

-7 -
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estimited average values ave used. Ihis is nOt «n wreascusble
appraech aince it would be expected that the food.sctuelly consumed
midbaabmtummvuthmmm:mmudm
soalyses. |

1. mmmaywmumtmmuammu&-u
mrmammwrmthemummmtmmmnu
1000 Sunshine Units (1000 micromisrocuries of &r7C per gram of calchun).

'VW:MWWM'WhWMWM&aL/LO

5002049

that for adult vorkers, or 100 Sunshine Units, mainmtained level in the
body. The Notions) Academy of Suisnces repart stated "-—-fhers seems
no reasan to haitate Lo allov & universal hwmn stroptluge---tmrden of
1/10 of the permissible-e~" for adult warkers. This mesponﬂs to the
100 Sunkine Units.

12. bl J&Wﬁﬁiﬁiﬁ%&ﬁéﬁﬁi&ﬂi antxr be
less than 360 Sunchine Unmits. (m&uonm”ahs_mmm;a
Cns ars fram the mmammmn&mmmmm
then the Island of Rongelap). However, if erabs were eliminoted
from the diet, the intake might be m_m Zunehine Units. Farthes,
=limnation or restriction of the comsumption of pandems would reduce
the smnnim-gommtouummmwu. ‘

13. There 18 scme doubt conceraing the correct strontima=-<0
acuvuymtaomm-'mmmmtummm
surveys vhich 1s camtrafy to all other data. Additiomal surveys should

-¢lerid this point. In any event these laud crads are from the Inland

.a-
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of Xsbells (There were no callections of land cribe mads oo Rongelsp
wmmmtm). The groeral contsadaetion on Rongelap
1s about one-£1fth thet of Kibella. The Eifference in etrantium-90
comtent mmy ot De &c gret as this, i sizos thess are land crabs it wowid
be expected those on Rengelap Talsnd to be lower then en Dnbells Inlapd.
D. Estimsted Puture Body Purdes of Sirestimeg0.

15, Although pescise valuss have But bees estahlished, there

1s a discrimizatory factor betvesn Sr/Ca retio in the food supply

and that fourd in the Bomes. Anisal experiments and limdted hupan data
:Wt'mtofatltaﬁsmdtwam.

15, If the Rangelepese are retwmwd to their hame island, their
dlot would be suppifoented by impoartad (relatively unconteminated)
foods, especially rice. Also, the cisterns would be cleaned cut sod
vefilled vith fresh water. , |

16. mmggmu&'mlmmm.m'erm
resultc from all of the surveys en the Facific Islands show e general
mwﬁa&mmmmmﬁ(wmmm).
T, The above data «ni estimites alearly indlcate that If _
Land crabs are elimfmated from their dtst, the sstimeted future body

‘urden of the Bongelapese would be substantislly less than 100 ppc/ of

70 per gram of cslctum: Liniting the intake of pandamis would furthor
reduce mmmz&s:ﬁm Ry means of the contimuing medical
exaninations described below 1t would be passible to note axy tendeney
of* untovard accumiation of stromtimm=30 uith time, and appropriste

-« q -
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500205 |

action could be taken before excessive levels were reached.
E. uedical Surveillance

18. If the Ropgelapess were retwrned to their hame island, a
program would be inaugurated of contimuing medical inspections. The
Rongelapese would be examined ance & month and a complete medical ex-

amination performed once a year by an American doctor. A radio would
be provided an Rongelap for commmication with the Trust Territories
Office an Ebey (Kwajalein Atall) where s plane would be available at
all times for any emergency. A fully equipped dispensary would be
provided on Rongelep and an experienced health aide (a Marshallese)
would be present at all times. Defore their return, the Marshallese
would be given a complete medical examination, and immmized against
Smallpax, Typhoid and Tetanus. |

F. Animals Living on Rongelap
19. 0Of considerable interest are the remults obtained from

animsls (swine, chickens, ducks, rats) living om the island of Rongelap
at the time of the fallout on March 1, 1954. "hese were collected
and sacrificed serially in time. The last group of animals was
collected and sscrificed about two years after the inttial fallout.
Like all of the other previous examinations there were no gross nor
pathological changes mt}}e animls that could be definitely ascribed to
radiation. The estimated exter.nal gamoe doge was nsar 500 roentgens
for the two years. '

20. Of equal interest is the body burden of strontium-90 in
these animals. The analyses have not been completed but Teble Two

- 10 -
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sumnrized the data to date. Thees antmals have contimued to Live
(ummumutmmm)uﬁmmmmm
uhenﬂuﬂn&iaﬁ;rodm:t mwwummw.\nm ‘
optimm and the stromtim~90 was highest 1n the sofl-plsnt-snizel cyels.
Also, due to their relatively short 1ifa spam, it vould be expected’

that they bed approached equilibrivm values. These dats support the
Mmm.wnmeummwm«mmmm
(under the ccaditicns steted) would be sGbstamtially less them 100
wcafﬂrgayarwlatwlem | |

5002052
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s @ == Theoretical Decay According to

Gamma Dose Rates on The
Island of Rongelap )

Gamma Dose Rates 'ﬂmree Feet Above
Ground on Island of Rongelap

(Time)=1:2 (starting D+1 days).

Estimated From Relative Theoretical
Gamma Dose Rates, Decay Rates of Fission
Products,. Energy of the Gammas, and the
Rumber of Gamma Photons Per Disintegra-
tion. .
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EITMATES OF CONTAMINATION OF THE HORMAL FOOD_SUPFLY OF RUNGELAPECE

L

A : B c b B F

Daily Inteke  Colofum Comtent Dally Intake  Fyaction of  Stromtium-S0 Comtribution To
Pounds/day/ (oms Co/pa wet  of Ca  (gms) Total Ca Ine Content Total . In-

veight) tuke (8. U.) * take (5. U.)
' A (Cohrwm D x E)

Fish .22 0,001 0,56 | o.elgz 12 7113
Pandepas = 0.9 : ©0.001 0.16 Q. 500 » %20 b
Clans 0.1 0.00% 0.018 0.021 5 0.11
Avyguroot 0.09 - 0.0006 & o.ggz ) o‘ﬁ,‘ 250 .26
W4 Birds (maecle)0.09 0.0001 0. O. 300 1.8 b @
Yand Crubs 0.03 ® 0.00% o.ggz 0.063 (5000)> © (a52.0)
Cocomut Meat L1k 0.02 0..000% o. 0.0046 %0 0.02
Bruad Pruit 000 ' 0,0006 0.003 0,003% 260 0.88
Inpexted;

Rice

Flouwr

ik 0.1 ~ 0,0001 ~ 0005 ~ 0,046 fev ;) pmall

Saxdices : ' 3

shoyu

.Cotfee

Tea

Be
be

a.
Ne

Average valuss

These dats are from island of Kasballs (no date from island of Rongelup for July 1956 survey). Ceneral
contamination of islend of Rongslap is sbout ocns~fifth that of Kabelle. lagoon wvaters around thase
islands do not show a6 great n difference in sctivity. ’

These are land crobs from {sland of Kabelle. The stratium~G0 econcantrution is highaer than from earlier
'W’Zam is contrury to the plant activity as well as to the soll, and marine life data.

E”tm [} - ’

An unknown part of this hm;h my be sea craba, (uhich contoin considerably less Brgo ) but is assumed here
to be all land erads. : '



TAHLE TWO

ANALYSTS OF A ROOSTER COLLECTED
ON ISLAND OF RONGRLAP FEBRUARY 1956

Wet d/m Sz’olungg Ca/sample (gm)

Rt
1510 Femur . 26.0% 120t39 5.19
1510 Tibia k1.0 5T ¢ 119 9.50

* nyweight of 2 femur halves.

T
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APPRNLIX N
BERARILITATION FLARS

1. e Diviston of Miftary gplisstice Dee bed plave prepmred
tmm«mwnmmmmamummuam
mmp Mpmmumwmcmmﬂmm
for the returs of the Bongelap gecple to their home atoll which will ‘
be izplementsd i¢ the daciaion {s mde to returm them at thie tive.

The High Comzissioner of the Trust Tarriterics of the Fecific Islsnds,
the Commnder in Chisf, U. 5. Pacific Flest (to wiom the Chief of
Fowal Operations and he Commodar in Chief Pecifle delegated respomsibilit
for this motter), ths Commundar JIF SEVEN, and the Divisgion of litory
&ppunsumhauwuudtMsm Tue eort of the progrean is5
'utmtedutwtelxﬁ?fm 0f this amunt the Department of
mz:m&mx@s@nnmumamwr
mmmmmmmmmammmmm-
slitenve support of the Rougsiad people for cne year after their return
to Bongelap. The remaining 480,000 for recomstruction of the ~illsge
at Bongelsy, rehabiliitation of facilities Weze, and awergency radic
egaipment, wiil be provided by AEC.

2. In 195% CIKCPAC requested tmt he be assigned prizary rosponsi-
‘_untymmmmmammmuumm.
Although 1t vas never madd-clear wamt the extemt of this ssistance vac
to be, the viewpoint vithin AEC ws that we might furnish s portion of
the necezsary funds, radsafe and health support, amd recomstruction
esaistence. Howsver, it .as augmuy thought that the construction

500205b
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arert involved would be minar, sod Y RVEN fvelnded 324,400 for
this pwypose in their FY 55 and FY 56 dudgets. B:coums of this dudgeting

by JIF SEVEN, ALC has mever imcluded funds fir this wark in its budget.

Sowvever, n&mwamhmﬁMpMu
mmwmmmmuumuupmdmm
entire viilage must bs reconstructed. The sost of this reconstruction
snd other mmaﬁ.mmuh $960,000. In sn effort to resoive
md.mbmmmwuﬂt CINCPAC'S statesent, ve roquosted
X0 (The Exocutive Agent of the Joimt (iiefs of SWaff) to provide funds
for the construction on Rangelsp. The GO reply (copy of which is
attached) states that at 1o time has the eust of repatriation of the
Bongalapese been sonsidsred a Savy respensibility. Ia viev of this
situstion ABC will sccept the respastbility for fumding foc the
mmmmmcmmmutwmu'mmpmm
vi1) mexe tas $280,000 svailable out af the ALOC operating budget.

"‘T\k

.-13-
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~ ArpmnX g
mmmm.uggg

1. mmnhuwmumxutnthmm
March 1, m,&mmmmrmmmmm
w.ﬁdiﬁmmﬂmmnﬂm mummmuc stataments,
’wmﬁnﬂunqﬂmAmucnuuMhummu,npﬁunafmuﬂw |
snd the Dopatment of State to the affect that those pocpls vill be
returned to thair hase Island of Bomgalap as scoam ss It 15 possibls
from heulth considaraticns. Such a statement ws subxitied to the
i17th Sessiom of the U. N. Trustes Conmctl, Subcomslttes of Petitioms,
March 27, 1956 ty Mr. D. Vernom Mcksy, Special Hepresentstive af the
Adnmirgstering Authoritfes for the Trust Sexritory of the Pacific
Islanda.

radiological

2. mxnnmnmo:mmnm
mcmmmaw,unmwmmmmtmmM-
Balf years. The latest survey (July 23-@%, 1956) imdicetsss presauce
nramummﬁmmﬂama'mhr;hmuam;
mumum*mmmdm,mmmmm
extermnl gazmn radistion exposure end the stromtim-S0 comtemt in the
food supply, with tha pomaible exveptios of land crebs.

: 3. Therefore, the jusitiom of the Atomic Bnergy Comdssion
1:/2&1;:1. the retun dﬁ%ﬁ?& ’&i’i”“f& aund 85
soon as rehabilitation grocednes om the Isiand of Rengelap are
completed, vith the advise that lapd cyabs Dot be eaten at this time.

50020519
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Dr. L. R. Donaldson, Director
Applied Fisheries Laboratory
Uni -~sity of Washington
Seav.le 5, Washington
December 11, 1956

Comments on 5r90 in Land Crabs re.: Dr. Seymour's letter of

December 4, 1956:

The sr99 1evels in land crabs can be expected to remain -
constant (excepting physical decay) over a périod 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 femained 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 ahalysis of 15 samples taken at various times

during the collecting period, and three samples taken 35 days

‘before Nectar test demonstrated that virtually 100% of the

long lived 1isotopes was Srgo and its YQO daughter.

The land crabs being omnivorous can probably be conéidered
an index of biologicallj available strontium. However, the
ratio of the strontium to that in food items 1s mot known.— - -
Judging from the meager data presently available the radio-
strontium content of the crab skeletoﬁ is more than ten times
that in land plants on a wet weight basis and is more éhan three
times that in soll 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

WofS 3



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 collected at Belle Island in
Pebruary and November 1955, and analyzed in January and March f
of 1956, Csl37, Sr9°+Y9Q and Ce1u4+Pr14} accounted for 84%,
10%, and 1%, respectively, of the total activity. In contrast
to the exoskeleton, muscle had a varlable, though generally
decreasing level of long lived isotopes throughout the post
Nectar colleeting period at Belle Island. Whether or not Srgo
levels in the musqle 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 accounf for such differences.

Values of determinations of Sro° in muscle of land crabs from
Kabelle Island, Rongelap Atoll, indicate that the Sr90 level

is remaining constant. But here again individual variation 1is
great; the value for duplicate determinations of muscle from a
single coconut crab collected in January 1955 was 59t1.5 d/h/g wet
and the aVerage of three samples of hermit creb muscle taken in
Juiy 1956 was 59%37 d, m/g wet.

, It shqﬁld 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

0
and contain 1little, if any, Sr9 (see for example NRDL-U455
Table A.3).

50020b2
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RESULTS OF ANALYSES PERFCHMED AT HASL

Laboratory Report 56-7
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NRDL MARSHALL ISLAND RESURVEY - 1956
RESULTS OF ANALYSES PERFCRMED AT HASL

During February of 1956 a survey team from the U. S.
Naval Radiologicai Defense Laboratory collected aanples of marine
life, land plants, watér and 'soil » and lagoon anc; "ocean water on .
or neer selected islands in the Marshall group. Some of the col- ~
lected samples were sent to HASL for' fission product analysis.
'In ;ome cases portions of specimens were retained at NRDL for inter-
laboratory crosé-ghecking 'purposes.r A complete nsting of samples

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 sjaecimens were in a
severe state of decay upbn arrival at HASL. Furthermore, some
" samples were received unsealéd so that the contents had leaked out
- and were on the outside of their own and other cohtaihers. It
was felt that this could be a sourcé of cross contamination in
addition to the loss of the leaking sanples.(l) For this reason
and because of limited time and manpower, only selected samples
were subjected to analysis. However, all of the marine and vege-
tation samples received (with.the exception of coconut shell) were

wet;ashed using ﬁitric acid, diluted to known volumes s and stored

50020bb
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in polyethylene containers. Concentrations are based_ on the
weight of the material at the time it was received at“HASL. 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 letter(2) that the wet
weights of the plant specimens were not recorded at the time of
collection. He has proposed that the results be expressed in

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

For determination of totalA beta activity an aliquot of

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

chet, evaporated and dried under an irifra-red lamp. Counts were
converted to disintegrations by applying a geometry factor based
on K"‘o as a standard. A self-absorption correction was also ap-
plied in each case.* ilxid’er the wet ashing and plating conditions
used at HASL possible loss of vvolatile fission products such as

R11106 - Rh106 is aavoided.(3 ) For practical reasons, the coconut
outer and inner shells were dry ashed at 500°C prior to dissolu-

tion.

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

5002065



The procedure cutlined in NYO-4617 was followed for the
radiochemical analysis of Sr90. The Csl37 analyses were performed
by S. Tarras using a method which to date has not been documented.
It involves the coprecipitation of cesium with ammonium alum 'bo»
eliminate mixed fission products as well as potassium, then a final
precipitation as the chlorcplatinate. Radiochemical and gravimet-
ric yields of 95% are attainable. The samples were analysed for
calcium by C. Baxter employing the oxalate-permanganate t.itrﬁtion
method(h).

As a check on radiochemical purity, beta absorption analy-
ses were carried out by N. Hal:l.‘den(5 ) on the Csl37 fractions of two
pooled urine samples (specimens. collected at Utirik gnd Likiep),
one water sample (HASL #3L457), and one soil (HASL #3462). In each
case Cs137 was positively identified and there was no evidence of
other interfering isotopés. i‘he radioactive decay of the ﬁo'&ac;
f.ions of the urine samples was followed over a period of cne hundred
hours. Within statistical limits concurrence with the theoretical |
haif-li.fe was observed.

Analytical results are shown in Tables 2 through 6. The
error term accompanying 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

50020bb



results were obtained from Dr. S. Cohn by phone on April 24, 1956.
A follow-up letter from Dr. Cobn{®) expressed his idea that the
discrepancy in the beta éount pfobably lies in the conversion from
c¢/m to d/m. NRDL used_Sr9°'-'!9° as a standard in this case and
for purposes of comparison, the HASL results were also gtandarﬁised
against Sr90 - Y90, It is felt that the use of K40 as a Standard_'
allows the best appr;xiﬁaﬁion of the energy for mixed fission pro-
ducté among the availabie long-lived isotopes(7).

As an aid in evaluhtihg these data, Figure 1 and Table

8 are included.
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TABLE 1

NRDL MAKSHALL ISLAND KESUHVEY - 1956

. Samples Recgived at HASL

(Banples analyzed at HASL shown in parenthesis)

MARINE ORGANISMS - 65 (23), received 3/6/56

Fish - 37 (13)

Unicorn
Mullet
Surgeon
Damsel

Sea Cucumber
Bl. Tip Shark
Trigger
Siganus
Butterfly
Snapper
Squirrel
Parrot

Angel

Goat

Sergeus

Sea Bass

Crab - 11
Clem - 2

9 (&)
6 (6)

Snail

Coral

LAND PLANTS - 77 (1k), received L/3/56

Coconuts - 26 (5)
Portulaca 6

Pandanus - 18 (2)

Papays - 9
‘Arrowroot 1 (7)
Banana - 2
Taro - 2

SOIL - 21 (13), receiTrd h/3/56
' 3

LAND WATER ~ 7 (6), received L/3/56

Well - L (k)
Cistern - 2 (1)
Lens  -1(1)

-7(n

Ocean

Lagoon - 7 (7)

| SEA WATER - 14 (1), received L/3/56

Rongelap iOejan Enisetok |Eniwetak
1 ‘ 1l
1 i
1(1) | 1), 1 21)
1(1) i 1 (1)
1 {
|
! |
D1 ‘
! 1 |
! 1 '
f L
. 1 i
|
[}
i3 1 1
{ 2
| 2 b )"
i) i 1@
W33 3 L 4
i1 1 1 1
3@ | 2 3 2
3
2@t 2 | 2
i i
H !
[ 3@ 3 | 3@
1 (1)
| 1)
L re* ot ot
1@t @ | Lt

URINE - 24 (2h), received 3/29/56

50020b49

"(Majuro)

I

Sifo fUtirik {Likiep
2 (2
2 22; 1)
1 : 1
1(Q1) 1{Q1)
1 B
1 1
1 1
1
1
) 1
3 3
2
2(2) 11(Q)
R R Pl I eY
1 1
2 3 3
3 3
22 ()] 2 ()"
{ 2
i i 2
C 3@t 3I@% ) 3 @
|
!
i 2(2) | 2 (2)
{ 1 ()
i
I |
i@ttt
1 ()% ()* 1 *

110 (10){ 9 (9)

# Interlaboratory cross~check, samples.

Kabelle

- 1(1)

1{1)
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TABIE . 2
MRDL - MARSHALL ISLAND - RESURVEY - 1956

Results of Analyses Performed at HASL

VARINE ORGANISIS

C-Date  Total Activity 5190 - cs137 Ca '
HASL # NEDL # Samyling Locatim Organism Tissue  Total hctivity d/m/gram® d/m/gran’ d/m/gram* grgm/gz-am* s. U, %_éz_f_g
3336 1519 Rongelap Surgeon Entire L- 9-56 52t €.} £0.10
3337 1512 Rongelap Damsel Entire k- 9-56 37% 6,0
3350 1541 Kabelle Butterfly ~ Entire k- 9-56  °  1lost " lost
3351 15L2 Kabelle Damsel Entire L~ 9-56 125t 3.0 2.8 $0.55 0.031 41 3a 2.3
a35L 1622 Gegen Surgeon Entire b 9-56 235t 8.9
3369 1555  Sifo Butterfly Entire L- 9-56 95t 5.7 '0.81 0.02k £15
3374 156k - Eniwetak Damsel Entire L- 9-56 20t 6.2 %0.15 . .0.033 o421
3376 1559 Bninetak Surgeon Entire L~ 9-56 - u* 6.9 . © 0.033
3379 1606 .Likiep Butterfly Entire . 9-56 51% 6.2 0.023
3380 1615 Likiep .Damsel Entire - 9-56 - 1nEé.5 - 0.37%0.23 " 0.037 4.5 2.8 3.4
3383 1593 Utirik Surgeon Entire b~ 9-56 22 5. : . 0.015
338k 1574 Utirik Damsel Entire: L- 9-56 TSN _ ' 0.039
3385 1577 Utirik Damsel Entire L~ 9-56 . 22 6.7 ' 0.038
3387 1572 Utirik Surgeon Entire L- 9-56 18t 6.0 ’ 0,022
3346 1522 Ronge lap Coral ' L—10-56 35817
3387 1635  Gejen Coral 14-10-56 310%22 £0.62 , 0.31 £0.91
13363 153k Enjaetok Coral L~10-56 205220 3.1 20.42 o°.35 4.1 0.55 1.5
3361 1617 Likiep Corsl - L=10-56 ©£15 £0.45 . 0.3 £0.68
3393 1601  Utirik Coral h-1o-56v €18 T £0.27 0.26 20.47
335k 1589  Utirik Coral Li~10-56 - 21815 0.48%0.14 } 0.2 0.91%0.27 h 2.3
3326 1636 Gejen Spider Snail Entire L-23-56 52010 L.k 20,39 13 *0.L8 | 0,018 10 9.8 0.85
3327 1637 Gejen Spider Snail Entire 4-23-56 218029 1.3 20,34 L.0t0.18 . 0.0072 82 21 0.061 ,
2328 1638 Gejen . Scorpion Snail  Entire b~23-56 23310290 L1 %ol 3.4%.5 0.0085 57 2 0.0046

1329 1639 Gejen Scorpion Snail  Entire L-23-56 9800%120 1.5 £0.58 - 7.1%1.1 0.0125 55 t21 9.015

# Welght as received at HASL



1L02008S

LAND PLANTS

HASL # NRDL # Sapling Location Organism

3437

3L38
3439

3513
3534

3Ll1
3LL2
3Uk7
3456
3ué
392
3505
3519
35L1

521

523

525

752

803

535
536

558
856
580
726
67l
756
807

Rongelap
Rongelap
Roz"gelap
Utirik
Likiep

Rongelap

Rongelap

Rongelap
Gegen

Eniaetok

Eniwetak

Sifn
Utirik

Likiep-

" Coconut

Coconut

Coconut

Coconut

Coconut

Pandanus

Pandanus

Arrowroct
Arrowroot
Arrowroot
Arrowroot
Arrowroot
Arrowroot,

Arrowroot

NRDL - MARSHALL ISLAND RESURVEY - 1956

TABIE 3

Tissue

Quter & InnarShell
Milk
Outer Husk
Inner Shell
Meat and Milk
Outer Husk
Inner Shell
Meat and Mlk
Entire

Entire

Entire

Entire

Entire

Entire

Entire

Entire
Entire
Entire

Entire

Results of Analyses Performed at HASL

Total Activity

C-Date d/m/gram®
-17-56 26£0.7
L-17-56 L3t1.7
L-17-56 71%1.7
4=-17-56 26%0.7
L-17-56 98+2,2
1-17-56 66£1.7
4-17-56 35%0.7
L-17-56 87%2.1
L4-17-56 51£2.0
4-17-56 10£0.7
L~1l4-56 L221.9
L-14~56 30£1.5

. 41456 lost
u-m-se_ 300th.1
Li=1h-56 18013.8
L-1h-56 61%2.1
h-m“56 5912 02

- L=1h-56 26%1.6
L-1h-56 73£1.1

sr90 cs137 Ca , 3
d/m/gram* d/m/gram®  grams/gram® s. U. g 590 ¢sld7
0.22 .01 0.00022 Lsor 21 0.85
0.11 -0.10 19 *2.7 0.00020 260%230 2.26 Wy

. 0.02038
0.1k 10.06 0.00013 L82%210 2.52
0.04720.039 0.00001 21L0%1800 0.048
0.70 -:-o.oh 0.00085 3758 21 1.1
0.081:0.071 0.00015 2y5%218 0.23
0.080%0.043 0.00020 186% 98 2.0%4
2.7 0. 0.0096 w0kt L7 5.3
0,0460.02 0,00031 67% 29 0.k5
H

0.26 *f0.11 16 3.7  0.00010 11802500 9.62 38

€0.16* ‘ 0,00010 £730

lost
3.6 *0.15 250 *S.,  0.0012 1379% 57 1.2 83
1.4 20.82. sy 3.6 0.00060 10502620 0.77 30
0.20 0.06 17 0.6 0.00060 1552 LS 0.30 25
0.19 20.03 36 #1.0 0.0026 32+ 5.2 0.31 61
0.22 20.06 17 *2.8  0.00003  3300%910 0.84 65

£0.13 3.8%2.1  0.00070 - <85 52

-# Weight as received at HASL
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TABIE

" NRDL -~ MARSHALL ISLA

L
ND HESURVEY

1956

Results of Analyses Performed at HASL

SOIL
- : C-Date Total Activity sp90 cs137 Ca 9% =

HASL # NRDL # Sampling location Depth Total Activity d/m/gram* d/m/eram® d/m/zram® grams /gram* s. U. € 3r g ge N7
3482 605 Entaetok 4-21-56 65t 415 <0.42 0.318 £0.60

3483 608 Eniaetok 1-21-56 w1 1.6%0.42 0.286 2,620.61

3431 600 . Eniaetok b-1h-56 290 L0 20 0.8 0.3 29 1.2 6.9

3549 819 Likiep L-21-56 £53 £0.47 0.335 0,64

3545 814 Likiep 12156 65 1.2%0.71 0.275 2.0%1.2

349k 734 Eniwetak b-21-56 261 %0.58 0.369 0.7

393 728 Eniwetak L-14-56 3000¢ 93 80 1.4 0.347 104 1.8 2.7

3463 L7 Gegen L-21-56 120¢ 69 1.0t0.48 0.348 1.3t0.63 0.8Y4

362 L2 Gegen L-14-56 6940070 1640 #2.4 1535260 0.305 200 3.6 2.4 2.2
"3530 768 Utirdik 4-21-56 . <73 3.4%0.72 0.342 L.620.96

3525 762 Utirik 4-1s-56 1600¢ 92 L9 £1.3 0.261 79 to.21 3.1

3507 £82 Sifo L-21-56 £57 20.55 C,355 <70

3506 676 Sifo 4-14-56 620+ 79 - 28 21.0 0.353 - 36 1.3 k.5

# Weight as received at ﬁASL-
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WATER
HASL # NRDL #  Sampling Location
3457 53 Rongelap
3480 599 Eniaetok
3526 785 Utirik
3527 787 .‘/ Utirik
3s28 788 Otirik
3520 - 157 Utirik
3547 - 830 Likiep
3458 1003 Rongelap
3459 1036 Ge jen
3478 1007 Eniaetok |
3497 1028 Eniwetak
3509 1023 Sifo
3525 1030 Utirik
'35u6 1032 Likiep
3460 1002 Rongelap
L6l 1034 Gejen
3u79. 1008 Eniaetok
3496 1027 " Eniwetak
3510 1024 site
352, 1029 Utirik
3545 1031 Lilkdep

# Sample directly plated

NRDL -

TABIE S

MARSHALL ISLAND RESURVEY - 1956

Type

Well or Cistc;rn
Lens_
Well
Well

Cistern
dell
Vell
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Ocean
.Ocean
Ocean
Ocean
Ocean

Ocennb
Ocean

Results of Analyses Performed at HASL

C-Data d/m/1 sr90
Total Activity Total Activity d/m/1
* L .
5-8-56 2500432 153032 59021
5-8-56 560£23
5-8-56 371715 £20
5-8-56 3415 s19
5-8-56 L3+20
5856 - 2820
5-8-56 18£16 £20
5-11-56 €26
5-11-56 821
5-11-56 ' %20
5~11-56 £19
5-11-56 £20
5-11-56 £19
5-11-56 £20
5-11-56 L9*18
5-11-56 €18
5-11-56 £23
5-11-56 25219
5-11-56 219
5-11-56 £21
$-11~-56 Ls+19

#% Semple scavenged with fe(a!)B

csl3?

a/a/1

310%20
130+12

uit 5.2

35216
k918
272 1.6
W13

35% 5.4

22116
32254
2h210

31310

nt 2.2

9% 2.2

s 2.2

L3t 3.0

¢ sr0

g cs13?

2k
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TABIE 6
NRDL MARSHALL ISLAND RESURVEY - 1956
Results of Analyses Performed at AASL

- T Toe Collsction Total Volums - C-Date Total Activity se%0 cald?
HASL # ' NRDL # Sawpling location  Date Name Age Received Total ntiv!.tz d/m/l - d/an d/a/)
3399 6 Utirik 2-11-56 Tontka u 190 3-25-56 uBoot240 \
3400 1 Utirik. 2-11-56 Milton 2 250 3-25-56 3600%260
201 b Utirik 2-11-56 Isao 12 570 3-25-56 33605320
3402 9 Utirik 2-11-56 Kramer 27 bho 3-25-56 3320%300
03 10 Utirik 2-11-56 Elas 22 135 3-25-56 7600240 ‘ 3.4%0.3 720015
3ol 7 Utirik 2-11-56 Deodar S 180 3-25-56 LL00t260 }
3,05 2 Utdric 2-11-56 Allick 16 285 3-25-56 82002360 1702100
3406 3 Utirik 2-12-56 Kai 6 310 3-25-56 2200%320 i
u07 8 Otirik 2-11-56 Jaml 16 o 3-25-56 380200 /
3408 n Utirik 2-11-56 POOLED 620 3-25-56 76002320 100 6.80.4 2540263
3&09.«:‘ N Likiep 2-11-56 Likimento 260 3-25-56 bhoot32o
3410. 1 Lildep 2-11-56 Matilna 3 360 3-25-56 khiootzo
W11 8 Likiep 2-11-56 Alma 8 160 3-25-56 18002320
312 9 Likdiep 2-11-56 Hels 1 25 3-25-56 Lo0o*24,0 '
W13 5 Likiep 2-11-56 Neork 26 235 32556 14800%320 .5.3%0.3 1487223
E'NTA 3 Likiep 2-11-56 Joden 11 u10 3-25-56 98003360  ~ 600°100
u1s 2 Liktep 2-11-56 e 3 600 32556 . mptMo w0
w16 7 Likiep 2-11-56 Wine us 190 3-25.56 88002320
31y 10 Liciep 2-11-56 POOLED 990 3-25-56 92002360 $100 T L.7%0.7 286225
3418 9 Ma Juro™* 2-29-56 Billfet 2 980 3-25-56 2600%240
3419 ko Majuro 2-29-56 John 3 990 3-25-56 24,0020
%20 36 Ma Jurd 2-29-86 * Jekras 8 1000 3-25-56 1160200 2.4%0.2 3348
%21 26 Ma juro 2-29-56 Irojt 1 930 3-25-56 2200220
%22 % Majure 2-29-56 Norrio n 990 . 3-25-56 1360%280
CONTROL 3.-26-56 (pooisd sswple sol- 1000 4250%250 fo0 " 1.6%.4 2958
lacted at-HASL)
Control June 1956 (pooled sample col- 5000 1.4%0.2
: lected at HASL)
" Control June 1956 (pooled sample col- 5000 1.9%.2
\ - lected at HASL) ) :
Contral June 1956  (poolsd sawple col- 5000 " Lot
lected at EASL)
Control June 1956 (pooled sample col- 2000 03
1scted. at BASL)
' # Direct plating
::. mﬁ mxnum
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TABIE 7

NRDL MARSHALL ISLAND RESURVEY - 1956

INTERLABORATORY COMPARISON

(Snail Solutions Prepsrec at NRDL from Specimens Collected on Gejen Island)

Total B Activity Total ¥ Activity sr70
(d/m/eram-wet) (d/m/gram-vet) " (d/m/gram-wet)
Type HASL¥ HASLT NRDL®| HNRDL © BASL NRDL
Spider 520% 10 570 11 877 378 b.L*0,39
Spider 2180t 29 24,00 32 2965 1605 1.3%0.34
Scorpion 233104290 25600%300 29700 | 9150 1.1%0.Lk
Scorpion 9800%120 10800£125 14,250 L6L0 1.5%0,58

3* Standardived against Kho

+ Standardized against sr90- Y90

o Standardized against sr90- Y90

Vet weights furnished by NHKDL
HRDL results forwarded by phone to I. B. Whitney
from S. Cohn on April 2L, 1956.
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FISH
- Surgeon

Damsel.
Butterfly

CORAL

SMAILS
Spider

Scorpion

LAND PLANTS
Coconuts
Outer Husk

Inner Shell
Meat and Eilk
M1k
Pandanus
Arrowroot

SOIL

“LAND WATER™

ell
Cistern
Lens

SEA WATER™™
Ocean
Lagoon

52
37

35

71;66 '
26535 2
98;87
L3
L2; 30
lost

1500

L9
£26

‘TABIE 8 .

~ NRDL MARSHALL ISLAND RESURVEY ~ - 1956

Eniaetok

TOTAL S ACTIVITY - d/m/gram®
r

Kabelle

200

180
290; 65; £l

€23
20

120

Oe Jen

230

310

520; 2200
23,000; 9800

69,0003 120

£18
£21

Eniwetek Sifo Utirik
3k 22; 18
20 1y; 22

95

£18; 21

51

67 59 26
3000; 461 620; £57 1600; £73

£20; €19; 28
L3
5 L19 <21

£19 £20 £19

# Weight of material as received at HASL
## Samples scavenged with fh((ﬂ23

<15

10

7.3
£53; 465

£20

ks
220
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REVIEW OF DATA
RADIOACTIVE CONTAMINATION OF PACIFIC AREAS
FROM NUCLEAR TESTS

Gordon M. Dunning
Division of Biology and Medicine
United States Atomic Energy Commission:
Washington, D. C.

November 1956

~

- OFFICIAL USE ONLY

5002080



I. EXTERNAL GAMMA RADIATTON

IT. GROSS ACTIVITY
A. land Plants
B. Marine Organisms and Birds
C. Soils

D. Water
III. RADIOCHEMICAL ANALYSIS
IV. INTERNAL CONTAMINATION OF ANIMALS
V. RESIDUAL ACTIVITY IN PACIFIC OCEAN - Operation Troll

VI. RETURN OF RONGELAPESE -
A. Physical Status of.Rongelapese
B. External Gamma Dose Rates on Rongelapese Atoll
C. Food Supply

D. Additional Considerations
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INTRODUCTIORN

On Merch 1, 1954, fallout occurred on some of‘tﬁe Marshall
Islands as a result of a nuclear detomation at the Eniwetock Proving
Ground. At that time 82 people were evacuated from Rongelap and Ailiginae
Atolls and 154 from Utirik Island. In June of 195k, the 154 were returned
to Utirik. Since Nhréh 195L ﬁeriodic surveys have been made of these
Islends to investigate the degree of  contamination.

Soils and biological collections weré.ﬁade on and around the
Marshall islands by the Applied Fisheries lLaboratory (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 lLaboratory (NRDL)'SQ 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 Eneréy Commission. Surveys were also
made of residusl activity in the Pacific Ocean by nealti; and Safety
Leboratory of the AEC end Office of Naval Research-in February-May 1955;
bj the Applied Fisheries laboratory in June and September 1956.. inﬁ
addition, teams of medical experts from theAUhited States exgmined 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 from these invéstigﬁtiqps.’ In doing so there is the risk of unin-
tentionall&4 quoting thé original reports out offccntekt. It should

be understood that the original asuthors are not responsible for any

5002082
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such violations and if there bé any question it is recommended that
reference be made to the basic documents (See references).

Tt should be noted thet direct comparison of the data between
laboratories is very difficult due to differences in times and places
of collection, and in counting. Further, the éamplea.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 from biological

specimen. -

OFFICIAL USE ONLY
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I. EXTERNAL GAMMA RADIATION

Germa dose rates were taken periodically on several islands in
the Pacific over a time renging from about two days to over two years;
The attached map is an estimate of the gamms dose rates at three feet
ebove the ground at D ¢ 1 (one day after the detonation). A very rough
approximation of the degree of contamination may be made by dividing '
these readings by four to arrivé at units of gamma megmcuries per
'square mile. (The beta to gamma ratio varies with time but at one
day may be 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 thérefore are useful in this
respect when e\}aluating the data in subsequent sections of this report.

Graph One shows the decay with time of gamms dose rates on
the Island of Rongelap. Similar decay curves were found on other
i1slands in the Atoll and in nearby Atolls (Ailinginae and Rongerik).

The decay of activity of mixed fission products is assumed to follow
(time‘)-l'e principle. This is intended to apply to disintegrations of
atoms. However, in estimsting 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 disintegrétion, and the
effects of weathering. When computing the infinity radiation doses from
fallout ‘tha_t occurs within g)_few hours after detonation, integration of
the (*t::’Lme)-]"2 curve gives a i:aii' 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 extrapoilating by ('t;:[.:nt-:)":l"2

OFFICTAL USE ONLY
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there may be a significant difference in estimating dose rates a year
or more after detonation and in estimafing doses that might occur at
.these later periods. This is because (t:l.me)-l'2 is intended to apply
to disintegrations of atoms. However, in estimating the reduction of
gamma dose rates above a plane with time tﬁere must.be considered the
changing numbers and'enérgj spectra}of gamua photons releaééd per
disintegration, and thé effects of weathering. ‘ _

| ' During the first two weeks after fallout there was no rainfall
and the winds were light. About the end of the second week e tropical
storm occurred. TFor these reasons, & straight line was drawn for the
first two weeks followed by & 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
w#s produced by the first weathering events than for later omes.

The theoretical curve of Graph One would flatten out with time
due to the dominance of Cesium-137 with its 33 year half-life. The
lest survey of Rongelap Island in late July 1956 indicates a range of
gaﬁma dose rates at three feet above the ground of 0.2 - 0.5 milli-
roentgens per hour with an average of 0.4 mr/hr. The cantinuved drop
in actual dose rates versus theoretical might be explained.on the basis

of the effects of weathering.
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- PACIFIC MARSHALL ISLANDS
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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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Relative Theoretical Gamms Dose -Rates
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IT. GROSS ACTIVITY
A. Iland Plants

Greph Two indicates the general levels of activity of edible
planfs (pandanus, papaya, breadfruit, érrowroot), and coconut meat and -
milk at Rongelap Atoll together with their decline of activity with
time .l’2

) Tahleé One and Two show the analyses made by NRDL for the

first survey in February l955§ Table Three is hased on the'beruary
1956 aurvey.h |
Tables Four, Five and Six show the analyses by HASL.”’ 6
The high initial activity of the "edible plants” (Graph Two)
| was probably due to surface contamination caused by the direct fallout.
The rise in activity after & year after the fallouf occurred may be due
in part to sampling and counting vaeriences but proﬁably resultg from
the abllity of some plants to concentrate 05137 (See Section Radiochemical
Analysis), or may represent a condition of increased availability of the
radioactive fallout material to the plants. Initially the activity
in the coconut milk and meat was less than other edible plants but
the rafe éffdecline of ﬁctivityjhas been less than for other edible
land plants probebly due to the higher percentage uptake_of this

longer-lived 05137.
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TABLE ONE

‘Summary of Gross Beta Activity in Miscellaneous Plant Samples

Average Activity (pc/g x 105) (3)

- Plant Material Island

Likiep Utirik Rongelap Busch Enisetok Labaredj Kabelle Lukuen Gejen Lomuilal Bikar Eniwetak

Grass 20 400 3000 420 2800 5300 1900 = 2100 68,000 5600 180 400
Coconut leaf 1100 750 1800 670
Coconut frond stem , 140
qu:o‘nut shell 17 150
Coconut husk - 1.7 1.5 53 13 110 8.4
Cocoaut sprout 28 110
Sprouted coconut .
roots 2 - 140 .
Scaevola leaf 120 100 290 6.7 60
Scaevola Tnmk ' .
Section ' 23
Arrowicot stem 19 )
Arrowroot leaf 61
Pumpkin 2.0 35 -
Limes 2.0
Tato 1.1
Banana 4.6
Vines 490 340

(3) Wer weight

*Collections made about February 1, 1955.
Data reported as of March 1, 1955.
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Avengg Actmgx (p_;_;/? X 1

o“ ? or uc/cc x 103)

.“Meat

Coconut
'Muk

2.5
" 2.3

8.0
12

16
18

.18

3.0

2.6
9.6
11

" 12

13
12
18

28

30
5.0
9.4

sColiections wade about February 1, 1955.¢
Jhta. reported. as ot March 1 R
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Gross Beta Activity in Plant, WaIBGOXHHXZBIK Sample

TAELE THREE

2) (mroL)

Gejen Eniwetak Eniaetok Rongelap Sifo Utirik Likiep

Plant

Portulaca

Arrowroot.

Pandanus

Papaya

Ripe Coconut

Green Corconit

Sprouting Coconut

Caconut

Banana

Taro

Part

Whole Plant

Stems, Leaves -

Tubers

Air Root
Leaves

Green Keys
Ripe Keys

Ripe
Green
Leaves, Trunk

Milk
Meat
Shell
Husk

Whole

- Milk

Meat
Shell
Huxsk
She’l, Husk

Milk
Meat
Shell
Husk

Leaves
Frond

Lsaves, Frond

Fruit
Bark
leaves

Leaves, Staiks
Tuber, Roots
with Soil

PANTS®  (c/m/kg x 10°5)

87.4  19.2

11.0 4.5
2.32  0.57
2.87 017
2.64  1.02
.27 0.37

2,87 .
1.90  0.36
4.98  0.38
1.83  0.65

. 0.29
- 0.

- 1.61
- 0,38
- 0,29
- 0,73

011

3.05

0,32

0.69

1.05
5.26

0,70

0.53

1.26

0.25

0.55

0.32
0.38
0.22

0.17

0.12
0.25
0,09

0.54
0.24
0.44
1.31
0.05

0.12

0.21
0.08

0.96
0.15
0.10

0.63
0.11

0.28
0.17

0.13

1.n 1.33
- 0,03
0.14 0,03
0.08 0.02
0.21 o

0.09  0.04
0.16 0,06
0.12  0.57
0.08  0.08
0.06  0.02
0.21 0,09
- 0.05
0.07 0,02 -
0,08 0.09
0.11 0,02
011  0.09
0.07  0.06
0.04 0,02
0.26 0.07
4.7 1.66
0.09  0.11
0.06
- 0.07
- 0.18
0.06
- 0.19

(a) All counts'were corrected for the counting efficiency of sr90. v90,

(M) Gross beta acrivity of plant samples was determined in April 1956 and that of soil and water in

Mav 1956,

5002093
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Total Acudv* ’ Sr=90 l i

e o ) a/=/gran R Sa4s! on
ey -3 Y o desieaght 3D
3 frate - illag srmskln - 58.2%.6 Qs o.3%.02 - 3,070, 0.2 ez ta
:{:- frou ) frulta, Tildags 108 10 v ometne o 1.p%.08 . 8.62%0.39 5.37 11 S
9soc ’
Mongslap 10-22-85 Fesled fron 5 fruite. village 21.0%0.5 us 1.5 o.86%0.07 s.96%0.48 cem sy Lus )
nn o 3302 haan " seeds fongelap 10-22-55 8 frutss, village areaz iried. 6.9%1.0 usd 5.2 0.32%.04 1.7520.25 c.169 5.9 1
Island at 95% PO
n7 - 63 Nortxia . sattee Mongalap 10-22-85 3 fruite, vitlage arees dried 9.81.9 me s 1.12%.08 g.zz!aé-v .58 7 L
um A 57-11 Lrrveraat o Rongela; 10-22-55 Fesled tubers, azin resoved, 12 31 3.6%.32 c.03¢ 2o s
Island «i1llage areat ashed at 5509C :
35 L3 Tuah lecves  Aongelap | 16-22455 711lace srs, plant 1a blosson z 4.0 30ty 5. 72800 NS a2
. and flwe Islind tut no frutt: driel at 5%
‘ ors
i 323 - A i%e3 Fandams emtire  foogelaz 10-22-55 iart of 5 fruits from $ trens, ot 2.57%.07 216 9 In
217 4 Island village area
ALWE
I
e - i Bnzalaz 10-22-55 From efstern in villags, species e 4800t 9.713%9,35 7.0%7.3
Isiand undelined: dried at 95°0 .
1% a1 Rongelap - 16-22-35 Fron'well 17 village {tarwn fros @t 2uct » 6.90%2. 4 nata
. Isiand sides balow water level) species : :
: : undefineds dried st 955C

*Date of counting February 27, 1956.




TAELE FIVE

HASL Analysis
(AFL Surplus)

COCQIUTS
st Specioen Ares Collestion A/ofzrem - wet___Towl seinisy ¥ .ﬁb[cmx:_uuﬁ.m_ W e Based on et
2o Lo. Collsoted Date Aacarky . Outer Husk Ioner Shel) Haat end MK Outer Busk nner 1] Yeat and M1k Outer Innor shell isat and 41k
3196 a0 Kabells Is. 10-21-55 » a.0f 3. 15.6%.7 52.5%2.) 120 0.60%0.19 " 0.06%.7)
nn tn Kabas 1. 10-21-53 : ag 36,62 2.7 ».5%1.6 60.3%.6 o.nlo.n o.07%0.0¢ o018 ,
3200 132 GaMlle Is. 10-21-55 . 4= .32 2.9 2.7 206 €.09%0.06 fa.c%.08 0.03%0.14 0.008 o8  c.w
= i Ksbelle Is. 10-21-59 ' gE #.6% 3.1 20.4% .95 455519 2,12%.05 0.m%.06  ¢oomio.u '
3202 an Kabells Is. 10-21-55 B s 1w S 12,0005 ss.2%2. 0.66%.25 0.14%.08 0.8%.2
3 + > &, +, * +
129 a3 Latared] 1s. 10-01-58 wm teo 20,9%.9 m.2%.5 13 %o o.2s%.11 om)%.32
30 a3 Latareds Is. 10-055 Es w o %a%.a m fa 48 2030 0.09%.16 0.10%.¢
3208 an Labared) Is, 10-21-35 » 8 m 7.6 nata Qa2 13 2.6 0.17%.07 0.10%.18 0,062 0.019 c.en
3206 1% Labaredy Is. 10-0-53' 5 20 I9a a2t 0a%,7 Lo %29 o.19%.12 0.56%.22
na? i tatared} Is. 10-21-55 w Isa | z4ha n.0%23 1.3 Yo.u o 0.32%.30
0 10 . Mmgelspls. 102035 ' PYIR-TY 5349 0393 3.5 Yo 0.0%.1 0.22%.20
3209 aa Bongelap Is. 10-22-53 E ! 9.2 22 4.0%.2 ss5.2%2.2 0.%%.10 0,09°0,07 (0.09%.10
10 L oogelap La. 10-22-53 7.t 59 YWY 2000 (0asio,20 o.n%.0 ousto.21 0.0 0.mm 0.007
s A0 Mogelap Is.  10-22-53 8 5 LE S K] 9.5%.5 3R LW 0.70%.21 on.n 0.5720.42
T Al . Noogelsp Is. 10-2253 8.3 3.8 5.3%0.3 20,3010 0,7520,17 0.07%0.10 0,05%.8
COMEACTAL COCONUTS
n Pasrvo Ries Potewmry 19% ' 1.2%.2 3.1%1.0
»a . Basrto Meo Fetnwary 1956 e.0%.2- satLe
»y Parts Moo Tetrwmry 1936 1.5%0.2 s.afLo

’

. *Date of counting = February 27, 1956.
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ZASL 4

SAOL # Saph Location Crranism

521

523

558
85¢
580
12¢

75¢
307

aongelap
Rongelap

“ongelap

?

?

"Tririk

Likiey

fon.gelap

Rongelap

>ngelap
Jegen
Eniaetok
Eniwetak
Sifo
Utirix

Likiép

*Date of

Soconut

Cocoriut

Soconut

Cocorut

Soconut

Pancanus

Pandanus

Arrowroot
Arrowroot
Arrowroot
Arrowrsot
arrowroot
Arrowroot

Arrowroot

counting

Tissue

Quter % Irner Ted

Lk
Outer Husk
Inner Srell
loat and M1k
Qutar Husy
Inrer 3Snell
deat and Mlx
Entire

Entire

Entire

Entire

Entire
gntire
Erntire
Entire
EZntire
Entire

Entire

TABLE SIX

Results of Anaiysacs Performed at USL »

Total Activity

C-Date d/m/zran”
a=17=3¢ 2023.7
5-17-56 Las1.7
L=17-56 7.7
qel7-3€ 2627
L=17-3¢ 232,22

4-17=5¢6
=17-3¢
u=17-5¢
u=17-5¢

4=17-36

u=l=5¢

4-14-56

u-14-56
L=lh=5e
u=1L-5€
4-1h-56
u=~1lu=56
3-1L~56
i=1h-56

February 27, 1956

folet SN

50,7

3712.1
51£2.0

10£9.7

42115

30%1.5

lost
300%4.1
18c23.8
€122.1
5912.2
26L1.6
7.31.1

e

i qas?
0.22 “0.01
¢.11 20.10
0.1 20.06
C.0LT3).339
0.79 20,04
0.081t0.0T1
0.086%0.043
2.7 R

0.0L6~0.02

c.26 to.nn
€0.16°

0.19 20.03
0.22 20.06
£0.13

+ deizht as received at HASL

|
e

dsm/want

a

/ +
SUALE CITET

19 2.7

1€ 23,7

253 2S.
s %16

17 0.6

36 #1.9

17 22.3

3.8%2.1

N = aay-
2.noCe2

J.20322

~ A~

[Vt

2
PR W |
: -

L2308

.20C15
c

3.0012

A Ao Lo
IR R oV

3.000€0
3.2C2¢
2,9CC03

2.0C070

= 1.8
z=C2222 Tt
122319 KR
i3y S
s an .
o™ wa - -
ILIZZ1S Teil
L3z a8 R
TTe 2
=7z 29 s
.132353C .22
71
- 4 -
LT 37 1.2
~pa®
1262=¢20 3.7
- - -
1552 45 X

2 5.2 L.
eIy - L

€35
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OFFICIAL USE ORNLY

II. GROSS ACTIVITY

B. Marine Organisms and Birds

Graph Three indicates the general level of activity in fish at
_ v o
Rongelap Atoll and the decline of activity with time.
Tebles Seven and Eight report the results of RRIL ,lamlysis‘ for

the February 1955 survey_.3 Tables Nine and Ten are for the February
1956 survey. Tables Eleven and Twelve show the analyses by HASL.

"fThe data show & significant higher concentration of gross activity
in the livers of fish and in the crustacean muscles.

Tables Eight (a) and Ten (&) show the gross activi'ty. in dbirds

L
- and fowls. 3

OFFICIAL USE ONLY
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TABLE SEVEN
_ (NRDL)*
Summary of Beta and Gamma Activity Concentration in Fish ind Marine Invertebrate
: e .
Radioactivity Concentration ( pc/kg){(2)
Large Fish(P) Small Fish (€) Crabs and Clams Snails
Location No. of ‘ Activity Ne. of Activity Ne. of Actiyig No. of Activity
Specimens V.1 e Specimens A& Y - Specimens 8 L 1 Specimens ¢ &8 Y
Rongelap Atoll 1 ' '
North Lagoon 3 0.22 1.2 22 49 1.58 4 154 125 2 19.5 5.6
South Lagoon 3 .054 0.33 1 J4 0 0.4 3 049 1.76 -(d) - -
» ‘ L4
Rongerik Atoll
Eniwetak ‘2 0.23 0.26 2 .23 21
Utirik Atoll
Utirik 6 14 .04
Likiep Atoll
Likiep 1 0,02 0.01 . 3 .05 .01 1 0.12 0.35
Bikar Atoll
Bikar 2 039 0.19

(3) yc are in terms of Co80 equivalent.
(b) >150 g. '

(c) <150 g,

(d) No data taken, .

*Collections made about February 1,
Data reported as of March 1, 1955.

1955.



TABLE EIGHT

_ Distribution of Gross Beta and Gamma Activity in Tissues of Large Fish (a} (" oL *

Radioactivity (jc x 10%/Tissue)(b)

-

Island Fish Wet Weight
. Toial Skin Muscle Bone Gills Viscera

©® S v B ¥ B Y £ ¥ BY¥Y B ¥

-Rongelap Atwoll, North
Flat Fish with .-

Gejen : : 1 '
Geje Ocange Spots(©) 597 196 1714 25 24 18 9% 120 310 16 26 268
North 2 Pelargic 503 84 500 6 69 9 7 20 2m 3 16 37 66
Lagoon  Snappers. 391 53 550 4 68 9 94 35 3w 3 17 8 60

Average 497 113 588 12 54 12 89 61 298 4 16 24 131
|

‘Percentage of Toral Activity ‘ 106 92 106 151 54.0 507 35 27 210 223
/ ' '

' Rongelap Atoll, South

Southeast CFOUPer ' 1490 © 112 590 19 16 14 93 41 308 4 33 34 140

Lagoori Lutinius 2170 69 513 25 69 19 119 18 111 6 51 1 183

BN Red Snapper 1980 106 339 12 36 14 o4 59 12 8 27 13 50
Avera 1880 196 481 19 40 16 105 39 180 6 37 16 118

Percentage of Total Activity 19.8 83 16.7 21.9 40.7 375 63 17 16.7 246
Rongerik Atoll .

werale PR 1450 272 339 1 39 48 44 8 106 8 10 207 140

Entwerak  Muller 20 64 68 8§ 13 3 15 _71 18 1 3 45 19
Average 840 . 168 204 5 26 26 30 8 62 5 7 126 80

Percentage of Total Activity 3.0 127 155 147 5.2 304 32 34 820 392

(a) >150¢g,

(») pc. are in terms of Co8° equivalent,

(¢) Name uanknown.

*Collections made about February 1, 1955.

Data reported as of March 1, 1955.




TABLE 8a

-Surrimary of the Gross Beta and Gamma. Activity in Birds and Fowl

Island and No.of  Wet Welght Activity(ue x 10%/Tisme*
Specimen Specimens (8) . p Y
Rongelap Atoll
Gejen - Terns 2 163
Gut ' 48 115 .
Tibia 10 10
Carcass 197 280
. 253 415
Kabelle - Terns 2 184
Gut 13 )
' Tibia 23 xpa®
Muscle 22 6
Carcass 242 133
300 148
Larbaredj—zgmi 2 146 -
Gut 114 37
Tibia _29 4
: 143 41
Rongelap - Rooster 1 1140
Skeleton 268 6800 8270
Muscle 434 260 120
Viscera 64 166 51
Liver 144 29 6
Heart 15 8 2
Skin 157 16 18
Lung -2 —2
7281 8479
Rongerik Atoll
Eniwe .u-"l_'_e:g_s 2 _(c)
Gut 10 9
Tibia 6 NDA
Muscle 33 14
Carcass —- 138 284
, 175 3117
Bikar Atoll
Bikar - Temns 2 126
Gut ) ' 9 8
Tibia 8 1
Muscle \ ~ 40 14
Carcass ‘ﬁ_ _l&_
a9 32

(3) pc are in terms of Co° equivalent,
(b) No detectable activity.

{c) No daia taken.

10120065

Collections made about February 1, 1955.
Data reported as of March 1, 1955.
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TABLE NINE

Distribution of Gros_s Beta and Gamma Activity in Tissues of Fish (NRDL

Wet Radioactivity {d/m/tissue x 10°%) _ .
1sland Fish wi Total Skin Head Muscle Bone Gill Visceta
@ B8 ¥ B ¥ B ¥ B ¥ £ ¥ B ¥ B Y
Rongelap Aioll, South
Rongelap Goat 218 8.8 15.5 0.2 2.4 0.45 3.3 1,1 2.1 Ly 2.1 0.6 22 4.9 2.8
Rongelap Grouper 452 5,2 5.7 0.4 0.3 0.8 0.7 0.4 0,5 1.4 2.6 0.3 0.3 1.9 14
Average 1.0 10.6 0.3 1.3 63 2.0 0.8 1.3 1.6 2.1 0.5 1.3 3.4 2.1
Per cent of total activity 100 100 4.2 12,1 8.8 18,7 11,2 12,1 . 21,0 25.2 7.0 12,1 47,7 19,6
Rongelap Atoll, North .
Gejen Snapper 1154 26,3 87,0 1.0 11,8 6.6 24.7- 54 16.8 5.5 15,17 1.1 2.1 6.1 15,9
Kal)clle Snapper 3% 12,3 18,5 1.0 112 4,5 1.9 1,0 0,7 24 " 44 0.5 1.1 2.9 6.3
Kal:plle Parrot 1957 24.8 11.3 1.1 8.9 8.5 20.9 2.4 6.6 7.0 234 0.8 2.7 5.0 8.8
’ Average 21,1 58,9 1.0 10,6 6.5 15.8 2,9 8,0 5.0 145 1.0 2.0 4.7 '10.3
" Per cent of total activity 100 100 48 173 30.8 25,9 13.7 13.1 23,7 23.7 4.8 3.3 22.3 16.9
Aillnme Atoll
Sifo - Snapper 640 32 389 03 59 07 99 06 62 05 106 0.1 27 09 36
Per cent of total activity 10C 100 9.7 15,2 22.5 254 19.3 15.9 16.1 21.2 3.2 7.0 29,0 94
kongg:ik Atol]l
Emweﬂk squmel 387 0.41 2.0 102 135 023 .55 '04 .27 .m .39 -02 008 004 004
Per cent of total activity 100 100 49 173 55 27.2 9,8 134 148 19.3- 4.9 4,0 9.8 18.8
Utirik Atoll ' :
Utirik Parrot 425 066 087 0 24 0 .09 A5 22 13 13 0 04 .38 0.2
Per cent ?f total actvity - 100 - 100 0 217.6 0 10,3 22.7 25.3 19.7 15,0 0 468 57,5 11.2
Likiep Atoll
Likiep Snapper 453 1.1 22 0 0 0 . 02 01 02 0 0 0 0 1 2
Per cent of total activity 100 100 0 0 0 0.9 ] 9 0 0 0 0 91 90
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TANE T2

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

Fish Crabs ____Clims - Snails
i i Activit
land No. of Activity No.o Activity . o. Activity " No. of ctivity %
samples (4/m/kg x 10-4) samples (4/m/kg x10°4) o 1m0 (d/m/kg x 10 samples (d//;/kg x 1;
Rongelap Atol]
North: Gejen 8 24.5 78.8 2 28 87 : 4 648 513
Kabelle 10 14.9 55.4 1 11.7 43.9
Central: Eplaetok 5 19.3 45.1 1 4.5 14.1 1 4.5 8.8
South: Rpngelap 5 17.1 32 6 25.4 24.5 2 23 56 2 31 51
Rongerik Atoll .
Eniwetak 8 2.2 1.8 1 2.8 18.3
Ailingnae Atoll
sifo 6 4.5 22,7 3 21.9 14,5 1 64. 15,0
Utirik Atoll
Utirik 8 1.6 2.1 -3 .006 2.8

leieg Atoll .
Likiep 8 2.6 1.3
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TABLE 10a

Summary of Gross Beta and Gamma Activity in Birds and Eggs

Average Radioactivity
Island : Sample No. of Weight Beta : Gamma
Samples 0y (d/m/sample x 10-4)(d/m/kgx10-4) (d/m/sample x 10-4)(d/m/kgx 10-4)
Rongelap Atoll
Rongelap Tern .
Egg shell 1 6 NDA o 0.62 10.3
Egg, soft tissue 1 33 0.26 .9 0.11 3.3
Gefen Tem 1 92 0.93 10.1 0.32 3.5
' Viscera 1 101 0.38 - 3.8 0.025 0.25
[ Muscle 1 141 NDA 0 0.019 0.14
Tibia 1 NDA 0 NDA 0
Kabelle Tem 1 145 S 5 | 1.8 1.7 12
Muscle 1 16.9 0.1 5.9 0.13 7.1
Tibia 1 0.9 0.07 79 .0217 30
Egg shell 2 6.3 NDA 0 . 0.13 26
Egg. soft tissue 2 22.8 0.15 8.7 ‘ .03 1.3
Allingnae Atoll
sifo Tem 7 116 0.38 3.3 1.7 14,7
Muscle 7 11.7 0.057 4.9 0.43 36.7
Viscera 7 0.08 0.4
Tibia 1 0.31 NDA o NDA 0
Egg shell 1 6 NDA 0 10.06 10
Egg, soft tissue 1 33 . 0.26 1.9 0.11 3.3
Rongerik Atoll .
Eniwetak Tern 2 92 1.9 21,0 0.9 9.8
" Muscle 2 19.7 0,04 2.3 o 0,03 1.9
Tibia 2 .23 NDA [ NDA 0
Viscera 2 0.05 : 0.09

Counted in April-May 1956
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HASL Analysis
(AFL Surplus)

ISR

|

:jE
e
ri
3

HASL Simcinan Ares Collection o taiea Towl scviun ¥
o, Ni. Organiss Tiswus Collected Date Rewarks det vy

nw 1155 og~thota bona Kabslie- 10-21-55 Caught half-way betwwen Eabells n s 85 295 ¢.17 .07 o 20.20 n.3
Tura' Labared] and Labared) Islands in Rongelsp :
lagoon. Total weight: 4L lbe.
Bone includes soms coonective tis-
sus. Bot possible 1o remove all

tismus. .
nw 1168 Dog-tooth msale Kabells- 10-21-5% Dried st 95% = shared wvith U of sfio - m s .02 (-¢.08)%c.28 .07
Tuna ‘labared) Wi NTOO ssmpleé plased into 5 bags.
247 L 185 deg-tooth Uver Kabelle- 10-21-55 DPrisd at 959 ~ shared vith O of V. 16 %as us %0’ 0.20:%.4 ¢80 Ha o.col8
Tum Latared) ; . e
nn P Boaito auscle Latareds 10-21-55 1 fieh dried st 95°%. 36.32 1.0 2 lus . o.mstom 0.089%0.53 0,029
1s:
2165 P Bonito bona Labared) 10-2148 Backbons botled to remove mat. m m % 1 €0.28)%0,90 €€.39)71.06 18.0
Island Vet weight given 1s that after bail-
. Ane-
335% 4 12-16 Joatfist suscle Bongedsp 1022055 Part sauple of 5 fish: dried at 95°C. 2418 9.6 7 0.082%.12 0.35 20,591
L } .
HAXTE
b Kadells- 10-21,22-55 4 2-5 pooled after resoving ssaples salne & N 0.19 20.89 2,97 2.7
. Ronge lap for U, of 4. « AFL - Saucle A 2 and

4 ) off Kabelle Island, 10-21-55t and
AL and A § off Rongelap laland, 10-
2%=55. ~ 20 gms wet weight in pooled
saople, of vhich ~ 808 is from samples
ALand A S,

*Date of counting February 27, 1956. ’



TABLE 12

Results of analses Performed at H.A.SL*

AT CRaANISIS

C-Late  Total hctivity sr90 25127 za
HAELp IROI F Sxxiis Lxatim  COrganisc Tissue Total hctivisy d/m/mram" d/m/gram" 2/m/graz* crams/gran” S. . % 30°°
3336 "1518 Aongelap Surgecs ntire L- 9-5¢ 52t 6.4 £0.1C
3337 1512 xongelay Dansel Entire 4= 9-56 37= .0
3358 1321 fabelle But.tex;x‘ly Entire . L 9-56 lost lost
1351 1342 Zavelle  Lamsel Entire Le 9-56 1252 3.0 2.3 0.55 301 41 23 2.3
23%, 1€2:2 .“_g-n Surgeon Entire L~ 9-5€ 235 3.9
135 1555 Sife Butterfiy Entire L- 9-56 §5¢ 5.7 £0.81 2.02L £15
374 pELIN trniwetak Darnsel Zxtire L= 2a5€ 2%t L2 - 20,15 3,973 £ 2.1
337€ 1339 ; Zriwetak Surzest intire. B s 6_-9 2.023
3373 1526 ' Liciep . Sutzerfly Entire u= 9-5€ ' 31 6,2 3.023
33T 61T Lixder Semsel Entire’ . u- 9-5€ LT &S 3.37%9.23 3.037 .St 2.8 EA
3343 1592 Utiric Surgesn Entire 4 9-5€ 22t 5.l 2.015
2133 127 Ctirik Lzmsel Tarire = 2T 1i;%11 2.029
3333 1577 Utirix Lazsel Entire 4= 3-56 22t 6,7 ' : 7,938
izd 1572 Jtirix Surgeon Entire L= 2-54 18* £.0 J.522
IILF 152z Ror.gelar Coral " L=10-S6 35217
3337 1633 Jejen Seral 4-10-56 310%22 ' 0.62 RIS - %091
23 15%  Enlastox  Soral '  4=10-56 205220 1.1 2002 ' 9.35 L.120.55 1.5
333 1617 Likier Sorsl z=12-3€ £135 20.45 9.30 . <0.68
333 1601 Uuitik sarel R g R 49 £0.27 2.26 20.47
9. 1539 - Utirie Soral u-1C-5€ 21815 2.L8%0.1 . Se2h 2.9120.27 2.3
1228 T Jejor Spider Srail Entire - 4=23-56 . 520010 k.4 20,39 13 0.L8 0.018 110 ¢ 5.8 3.35
1327 €27 Jejen Srider Snail Zntire L-22-3F 2180229 1.3 20.24 4.020.48 2.0072 82 21 2.0€1
2323 1433 Jeien 4Sc1x-_:‘.on Snail  Entire _4-23-56 23310%290 1.1 20.kk 3.421.5 0.008S 5T 224 2.0046
' 235 €3 Jecen Sesrmizn Srail  intire u=23-56 2870%120 1.5 0.58 7181 2.9125 55 f21 T 218

+ Height as received at HASi.

*Date of counting February 27, 1956.
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II. GROSS ACTIVITY

C. B8Soils

Graph Three shows the general levels of activity in the soils
~of Kabelle and Labarejd Islands of Rongelap Atolls, as reported by
‘AFL.a

Tables 13, 1l3a and 14 report the activity in different soils at

different depths for ihe berua;y 1955 BUrvey,3 Table 15 for the
berﬁary‘l956 survey. ‘

Tables 16 and 17 show the anslyses by HASL.

The data clegrly indicates the major portion of the activity is

to be found in the top three inches of the soil. As suggested in Sec-
tton 117, ceo - pr*" and ' - En1% meke up much of the fixed

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

fellout occurred.

~ e

: OFFICIAL USE ONLY
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TAELE 13

Beta Activity in Core Samples of Soil |

Beta Activity (B°/min/g)

No. of

Island Cores © 1-in. Increment of Soll Coring -

' 1st 2d  3rd 4h_  Sth  6th Tth 8th 9th
Likiep 1 140 40 4 wNDA® wpa -
Utirik 3 1250 480 240 130 100 160 60 25
Rongelap 4 6600 2100 570 420 230 160 200 150 S0
Busch 1 10,800 7,100 17,200 6,400 6,800
Eniaetok 1 57,000 24,000 4,300 18,000 26,000 12,000 11,000
Labared) 1 42,000 .33_.000 29,000 " 23,000 19,000
Kabelle 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 1 37,000 37,000 8,000 4,000 4,400 3,400
Lukuen 2 35000 40,000 13,000 10,500 10,000 10,000 4,700
Bikar 3 4,000 740 250 110 120 100 .21
Eniwetak 2 16,000 17,500 3,000 2,000 1,800 1,100 160 100

(a) No detecrable activity

*Tollections made about February 1, 1955.
Nata reported as of March 1, 1955,
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TAHLE 13a

- (NRDL)*

Summary of Beta Activity in Gross Samples of Soil

Number

Beta Activity (B /min/g)

Island of Samples Depth of Soil
0to1lin. l1to§in.

Likiep 1 90

Utirik 4 960 650
Rongelap ) 8,900 800
Enisetok 2 48,000 640
Labared; 3 85,000 1,300
Kabelle 6 96,000 3,100
Gejen 1 348,000 12,400
Bikar 1 8,400 90 .
v Entwetak 1 12,000 240

¥Collections made about -February 1, 1955.

Data reported as of March 1, 1955.
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| ‘PARLE 1k
Beta Activity in Soil Samples Taken From Exposed Soil Profiles (FDL)*
Deptt — M%mm
(ta.) Rongelap Labared] Kabelie  Kabelle Kabelle
0wl 12,400 130,000 72,000 93,000 97,000
3 - 1,500 " 380 6,800 2800 440
8 110 950 1,700 400 130
9 140 M0 130 2,300 - 240
12 NDA @) 160 40 580 140
~ 18 0 120 170 %
" ' ' 40 . 100 70 NDA
' 30 | " NDA
36 I - 60
40 o " m
(a) No detectable activity _ | . .
'_‘:.:--’ #Collections made agbout Fébmry 1, 19585, _ b
S Data reported as of March 1, 1955,
X - |
~ |
Y "?‘J-"
Uit " v_h_\
Bt -
5002110



Gejen Eniweuk ,Emaetok
i”iyw;mﬁt 2»,.;-«

Source
Cistern A - o - :
Well - -

soil and water in May 1956,

(¢) NDA mdxcates no detectable actlvity.
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n:

nn

185

2186 -

N7

a2

Al

A12

Colleotion
date

10-21-55 9‘

N4
1042154
10-21-55
10-21-53

10-21-55

10-21-35 -

10-21-5%

10-2-88

10-21-58 -
16-22-58
16-22-35

10-22-53

Ares

Colleated
—

L:balle
Tsianu

Ksbelle
1sland

Kabelle
Islasd
Kabelle
Island

Labared)
leland

fabered) -

)th-d

Island

Island

Aongelap
Is)and

Jongulzp
Isl.nd

Angelap
Islind

fongelap
1sland

: Qrass ares - aotmmnua
a2

. (high tide sark in 34 part of

Leland) T =, A

uu-.w-uruu'tmuu o

" geaes mase wols (10 Teot ¥ of il

TARIE 16 f | S

HASL Analysis % o ' \ ‘
foiL P

(AFL. Surplus) IR :

e | T
5 Resttng leran . ren _Bazed on L

Oyen arse = 200 yards from lagoon c=-)* 3.5M12 : 0,2 /0.9
near aid - fsland . . .
Open area - 200 yards from lagocs 3 -6 3.5/12 0.2 /0.9 -

near ald - island

nuu--nmmnxm

tolrnd)

Opem ares = 100 yards from lagosa -6 /e
(high tide mark in SW part of

hgn;tml!fmﬂwlild g

Gras~ raar vell (10 foet 4 of wll) . 3 - 6% . 03/0.9 ool . G.osf.a

raan lustar (oear school bouse) - 03  03/1.0  0.1/0.3 o1 /o swoter
roccy sail ) ‘ -

Papays oluster (near schoo) Bouse) 3§ 0./1.0 0.1/0.5 0,1 /oot 1ot 78
roc.y soil , .

*Date of counting February 27, 1956.




£€1120065

5CIL
C-Date Total kctivity sr?0 25137

daSL # ‘RDL £ Sarling Locssicn Lectn Pots! activity d/»/zract d/v/zran* d/m/zres®
.32 €05 Eniaetok 4=21-5¢ €52 15 £0.42

sW33 €28 Q Entaetok 4=21-56 L1 1,680,542

N £ Enlaetox 41456 290t 1,0 20 0.8

2255 3 Lixier - +21-56 £53 €0.47

382 n, Lidtep : b-21-56 . 863 T2t ¢

KV T . Snisetak - 42156 sl s0.58° ¢
s 722 Gntwetak la=11s-56 3000t 93 80 Lk -

2143 347 2156 . 120t 69 1.0t0L8 -

sue2 a2’ " -1L-56 1640 22,4

333 5 TSR EREEPY 3 © O ut0.72

JE €2 4=Li-56 1600t 92 L9 1.3 -

2227 132 sifo 42356 €57 0,55

32 £7€ sife - 4li=56 .  &20¢ 79 28 1.0

# Weight as received st AASL.

4

*Date of counting February 27, 1956.

Results of Analyses Perforasd at HASIM -

Ca . . ' Co ‘
grazs /gran® s. 0. $5:7° g U
2.118 . £0.60 . IR
2.286 2.6%0.67 _ R
3.1 29 H.2 €.9 '

0355 e L ‘
.33 ¢ 36 3 WS

'
b
s
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II. GROSS ACTIVITY

D. Water

Table Eighteen suggests a relatively high rastio of activity

associated with the filtrate which is perbaps 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

found in water sources. Table Twenty the analyses by EASL.6

OFFICIAL USE ONLY
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Values expressed in d/m/liter t0.95 counting error

Lagoon Water

TABLE 18

Radioactivity of Water Samples,
July 1954-0ctober 1955 (ArL)

Island Water

¥ trom cistern near schoolhouse ; # from
## standing water from can, drum, etc.;
Date of analysis: November 18-20, 1955, -

Date and Unfiltered Filtered

Island Untreated Treated ' Piltrate Residue
Rongelap Atoll '

7/16/54

Kabelle 380013200

12/18/54

Rongelap 3000t 190"  1800t180f

1/26-30/55

Eé?aetok 17000t2200##

Kabelle 3300%t2700 48000*3200"*

LabaredJ 6800%3000 25000t2200%#

Lomuilal 5600%3000 .

Rongelap 5600£3000 420011800

10/21-22/55

xa{Ene ' 3500%1600 410%150

Labared] 600+*1500 450t160

Rongelap 119001600 60%120 540%120 310%190 75t17#

5300%140 43001200 1200+34*
| 1300+ 86" 50+140 7531 g%ee

Aiién2§?gg Atoll | - |

Enibuk 16001400  8ot130 1400t 91 820%140 gaots6H#

¥g}! back of schoolhouse; ** ground water;
from cistern with collapsed roof. '



TABLE 19

" (NRDL ) *
Summary of Gross Beta Activity in Water
Beta Activity (8°/min/liter)
Sousrces of Water
Ocean Cistern ‘
Lagoon Ocean Exposed Soil
Island  side Side Top Bottom  Well ' Barrel Tree Bole profile
Likiep  NDA(®>  NDA 12 NDA
Utirik 50 NDA 290 1,350 28
-Rongelap 80 330 8,300 16,000 430 44,000
Busch 36 NDA 14,000
Enjaetok 480 260 23,000 ‘
Labaredj 7,700 56 8,100
Kabelle 2,300 60 15,000
Lomuiial 380 170
Bikar 37 28
Eniwetak 100 170

(a) No 'detecuble activity

#*Collections made about February 1, 1955.
Data reported as of March 1, 1955.
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$ARIE 20

Results of Analrses Perfor-ed at AASL ¥

o ﬂ _ C-Date : d/n/L - 5r90 Csl3? £ m
HASL # WROL #  Sampling Location Type Total Activity Total Activity d/a/1 d/n/1 2 sr $Cs
. . » -5 . )

w57 543 Rongelap Well or Cistern " 5-8-56 2500232 1530832 - 59021 310t20 A 0 12

380 599 Enfactok lens 5-3-56 | 560223 130112
© 3526 735 | Utirtix Te11 5-8-56 37%15 T w20 TS 5.2

3527 87 Utirik Well 5-8-56 15 119 ) 135216

3528 788 4 Utirik Cistern 5-8-54 4320 ‘ L9ns

3525 757 i Utirik dell 5-8-56 28220 212 £

3547 335 Likiep Fell 5-8-56 18£16 £20 . uan3

358 1993 Rongelap Lagoon 5-11-56 €26 , 352 5.4

3u59 1036 Ge jen Lagoon 5-11-56 s21 o

479 1007 Eniaetok v Lagoon. 5-11-56 ‘. €20 ) - 22016

97 1028 Eniwetak Lagoon - 5-11-56 ’ 19 o 32t 5.0

3505 1023  Sifo Lagoon " 5-11-56 T 229 ’ A0

3525 1030 Utirik Tagoon . 5-11-56 $19 ‘

1546 1032 Liklep Lagoon ‘ 5-11-56 120 . Nt

. 6o 1002 Rongelap Ocean 5-11-56 L9018 A2 2.2

W61 0% Gejen Ocean $-11-56 28 :

w9 1008 Entaatok Ocean : 5-11-56 .23 32 2.2

396 1227 Eniwetak . - Ocean _ 5-11-56. 25319

3510 1024 Sifo Ocean . © 5alleS6 . 119

52, 1029 Utdrik Ocean 51156, ' 21 O\t

35S 1031 Likiep Ocean 5-11-56 Lsny b3t 3.0

' # Sazple directly plated ’ #» Sewple scavenged with Fe(GH); .
o " #Date of counting Februar 27, 1956. ,

PN -L.. -
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ITI. RADIOCHEMICAL ANALYSIS

Tebles Twenty-one and Twenty-two show the rmdiochemical analysis

l made by AFL for the 1954-1955 surveys? and Tables Twenty-three, Twentyé

four and Twenty=-five for the Juiy 1956 5urvey.7 In two pools of 19 end
15 feet fish muscle samples collected in late July 1956 and ‘ana.lyied

by AFL, no radiostrontium wae found.

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

made by NADL for the Februsry 1955 survey,> and Tables Twenty-eight and
Twenty-nine, Thirty, Thirt&-one , and Thirty-two for the February 1956
survey. | '

_Tabies Four, Five, Six, Eleven, Twelve, Sixteen, Seventeen,
Twenty, Thirty-three, Thirty-four,‘ Thirty-five ard Thirty-six show
analyses by HASL.

137 accounted for an appreciable portion of activity found

Cs
in most of the plant 1life. However, in terms of a potential biological
hazard the strox‘ztium-QO activity is of most interest. |

At one yeér post detonation NRIL reports: "--«In muscle and

viscera samples of the animals fram Rongelsp, Utirik, and Rongerik,

Sr89 contributes approximately 0.5 percent of the total beta activity.

Sr9ois present in an appraximately ‘1l:1 ratio with Sr89. ‘Since the

89

Hunter and Ballou calculations indicate that Sr™“ and '31'90 each contri-

bute about 2 percent of the total beta activity at one year a.ftez;

T

fission, there does not appear to be any fractionation of radio-strontium

‘into the soft tissues. As expected, most of the internally deposited

rad.ioactivity was found in the skeleton.

OFFICIAL USE ONLY
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_ 1
"Tissues of a few marine specimen were analyzed for Cs 31 (37-year

helf-life) since this nuclide was present in high concentrations in

"water and cocohut milk from this area. The tissues of the i'ooétezi and

1
of the coconut crab contain significant amounts of Cs 37.’ A very high

1
fraction of Cs 31 activity was noted in the muscle of the rooster (li»O

percent of the total beta) . * Purther radicanalysis of marine specimen
indicated that the rare earth group constituted a few percent of the “
total beta activity. Ru ’C-mn 106 o na 795 95 contributed the largest

percentage of the total beta activity.”

. The AFL reports:

0 v

"e=sThe Sr9 values for food plants, except coconuts,
collected in October 1955 approximate thecretical porpor-
tion of mixed fission products activit;%st 1.7 years, 4 per-
cent. Coconuts contained 0.1 percent Sr”“ with appropriate
correction for time of collection.=--- '

"e-=In contrast to the strictly marine forms, cocorut
crab, which feeds principally on land plants, hed 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 'OLea.chgg from the carapace were found to consist entirely
of Sr '

"---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 ggr more than half of the total
activity in some fish. 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 & fission product.)

The two year survey by NRDL contimnues to indicate the high

* See Section IV

OFFICIAL USE ONLY
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percentage of 2’.1165 in fish. Unlike localization in the liver of mammals,

Zn65 was found distributed fairly uniformly among the tissues. The

060 found in clams accounted for the major portlon of the activity.

c
(The ability of clams to concentrate 0060 selectively was verified by
hboratory experiments.)

The prcentage of calcium inthesoila thatis available to the
plants is not known. The Sunshine Units rep‘orted, are on the basis
that all of the calcium is available. This provides a base line until

better knowledge is gained but it is recognized that the correct value

for Sunshine Units probably are one to two orders of megnitude higher. C_

OFFICIAL USE ONLY
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TAELE 21

Radliostrontium, Radiocesium and Radiocerium-
Pragseodymium in Blological Samples,
Decémber 1954-January 1955 (AFL)

Percentage of Total Activity

Island organiam  ar® g0 o137 el 1M

Sr
Rongelap Atoll .
' @gejen #31 coconut milk 0.1 <0.1 81. 0.0
Kabelle #37 Caulerpa L - - 0.0 T1.
. 30 coconut milk - - T2. 0.0
38 Halimeda - - 0.0 28,
39 coconut crab , .
~ muscle 0.86 4.8 67. 1.0
| #i1 mullet muscle - 0.0 0.0 0.0 1.5
Labared) #29 coconut milk 0.5 <0.5 76. 0.0
#i2 tern bone 0.0 0.0 0.0 28.
#43 tern done 0.0 0.0 0.0 26.
Mellu #40 dogtooth tuna 4 -
muscle . 0.0 0.0 4.8 0.6
Rongelap #27 coconut meat 0.0 0.0 26. - £0.4
8 coconut milk . 0.0 0.0 78. <0.2
2 pandanus fruit  <0.1 1.3 110. 0.7
34 papaya meat <0.1 2.5 68. 3.7
1.5 5. . _ 1.0

3 squash meat - ~<0.1 .

Dates of analysis June-July 1955 g:gt. - July
1955 . 1955

s002121
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TAELE 22

Sr90 in Biological and Lagoon Bottom Samples
from Rongelap Atoll, October 1955 (aFL)

Srgo;

Total Percent

Activity of Total

d/a/g* Activigy_

Island Sample
Rongelap coconut meat 110 0
pandanus fruit 180 2.1
- morinda " 4t 4.6
LabaredJ arrowroot corm 40 - 3.2 .
Kabelle coconut crab muscle 440 2.9
- . * " "liver 1 F) 200 12 .
" " salts of carapace 50.
" " cuticle " " 29.
LabaredJ siant clam mantle and muscle 1,700 (o}
, " kKlidney 5,200 0
LabaredJ Dbonito muscle 150 [o]
' " 1ldver 1,700 0
"  bone . 390 <0.6
Kabelle grouper muscle 31 o
| liver 5, 500 0
goatfish muscle 42 o)
‘Labaredj tern muscle 61 0
Kabelle lagoon bottom, depth top inch 40,000 0.73
of water 6', fraction ) 7th inch 25, 0.71

containing particles

- €0.074 mm diameter.

* Wet weight basis except lagoon bottom which is on a dry
weight basis.
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wn -TABLE 23
o A ——————————

(=] . . ,

~ Radiostrontium in Plants Collected at Rongelap Atoll July 23-24, 1956

:3 Counted September 4, 1956 (AFL)

A Total ‘
Tasat'e A activity Sr90 Calcium ‘ "Sunshir)'e 89 . 90
Ly Plant Tissue Island d/m/g vet d/m/g wet g/g vet units Sr “:Sr

o o + + +

o i Breadfruit Pulp Rongelap 42.0 0.82-0,03 0.000628 591=70 1.77- 0.10
W6 €  Morinda Pulp & Seed 80.4 3.a%.1 0.00136 6940 3.68%0.22
/)15  Pancanus .,  Seed " 79.7 2.2%0.6  0.00u50  150%ny 0.76%0.06
A% i Aprowroot / Pulp & Skin " 108 2.5%0,6  0.00333  294%39 1.48%.05
Ko Coconut Milk | ' 262 ' 0

Lo 6 " Meat " 64 .6 0
Po 2! " Milk Kabelle 36.9 0

Ry o ) ~ Meat " 148 0

Note: Specimen numbers will be forwarded later,



TAELE 24

~ Radiostrontium in Land Hermit Crabs (Cenobita sp.)
Collected at Rongelap Atoll July 23-24, 1956

(AFL)

Radiocactivity as of Counting Date, Septeﬁber 10, 1956

Total 90
Specimen Aactivity Sr Calcium  "Sunshine 89 _ 90.
Number Tissue Island d/m/g wet d/m/g wet g/g wet units" Sr “:Sr
1-19 ' Liver Kabelle 243 yoto 0.00304  6250%231 1.6%.3
' Muscle " 434 62t22 0.00320 8890*3110 0.0 :
" Skeleton ! ~5h10 2400t9 0.206 5310t19 0.24%0,02
1-50 Liver Kabelle 633 7ty 0.00718 3110%946 3. 6+
¢ Muscle : 273 olit6 .0.00223 u910+117o 2.4 g
Skeleton " 4100 131013 0.202 2960%7 0.58%0.16
1-51 Muscle Kabelle nhY g0t6 0.00919 s5120%382 0.71 —o .05
) Skeleton ; 5600 21301130 0.189 unlotis8 0.32%0.04
I-52 ‘Skeleton Rongelap 3900 1310%5  0.177 0.48%0 .14

3360-1&'
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TABLE 25

Radiocactivity in the Top Two Inches of Soill
Collected at Rongelap Atoll July 23-24, 1956

Counted September 26, 1956 (aFL)

Total

Specimen A activity srI0 (vet) Calcium "Sunshine 89 90
Number .. * Island d/m/g wet d/m/g g/g dry units" Sr “:Sr
+ . . ’ + +
5562 Rongelap 7750 230-12 0.437 364-20 0.30-0,02
5543 Kabelle 0.10%0.01

58700  1738%34 0.423 251148

'
¢



TABIE 26

‘ Radiochemical Compgsition of Residual Contamination (MRDL)*

Percentage of Total Activity Observed (3)

Material & Radjonuclides
588 590 Rare Earths Zr95 (®) lium6 (b) ¢s137
Arrowroot 1.3 5.9 3.0 0.5 7.8 80
- Breadfruit NDA(C) 6.3 50 19 °  NDA 24
Coconut Frond 1.2 5.0 8 4.2 6.7 1.6
Coconut Meat NDA NDA 1.2 NDA NDA 95
Coconut Milk NDA NDA 0.9  NDA NDA 96
' Grass 1.3 4.6 74 6.4 4.8 8.4
Pandanus © 0.5 2.4 1.2 0.2 0.6 95
Papaya 1.8 1.3 317 31 12 11
Coral 3.2 14 @7 10 45 1.1
" Soil 0.8 2.2 3 0.1 23.3 | L
Lagoon Bottom 1.1 . 5.0 82 0.2 13 NDA
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) Valuesas of 15 July 1955 (16 mos after the nuclear detonation).
() Nb% and Rh1% may be calculated from the reported parent values.
(c) No detectable activity.

*Collections made about February. 1, 1955.
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IABIE 27

.

Radiochemical Analysis of Fish and Chicken

(NRIL )*

Weight Total Beta Percentage of Total Beta Activity
Island Fish Tissue Actvity 90 Rare 137 106 .. 108 95
Rongelap Atoll
. Viscera 82 1.2 1.0 3.2 0,07
:‘:“3‘:‘9 :‘:'8‘:’ 503 Gill 3 0.4 0.3 32
goo Ppe Muscle 20 0.2 0.2 - .
Muscle 40 0.6 0.5 5.6 .
1 h 7
Flat Fis 97 Vikcer 585 0.1 01 18 14.2 61
. Muscle 175 0.2 0.2 1.3
y (o t Crab 100
Gejen '/ oconut ra 8 Viscera 225 0.7 0.6 19 21
: Spider Snai) 26 Total Body 1204 0.1 0.1 1.8
spider Snail 11 Total Body 432 0.1 noa® 19 5.3 85
" Red Eye Crab 30 ' Total Body 29 1.1 0.8 1.8 1.0
Labaredj Killer Clam 230 Total Body 60 0.2 0.2 2.5
Muscle 11 - - 2 40
Viscera 23 0.6 0.5 14
Rongelap ROOSTER 1140 Liver 1 2.0 16 4
Skin 12 1.3 1.0 51
Tibia 101 0.2 0.2 1.4 1.0
Utirik Atoll
N Eel 24 Total Body 1 1.1 0.9 11
L Butterfly Fish 185 Total Body 1 - - -
Rongerik Atoll .
Fowetak Mullet 7130 Mascle 1 0.8 . 8.2
' o Vii--era __ 1o 0.2 0.2 39 0,04

(43 Nodata taken.
("™ No dete table sonpvge

vcollections made aboul Pebruary 1, 1955,
tata reported as of April 1, 1U95.
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TABLE 28

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

Wet

r———

Sample Ca Beta Acuvity Gamma Activity . Nuclide Activity  Pper Cent of
No Sample Tissue wit, (mg) (d/m/sample d/m/sample Nuclide d /m/sample Total Sunshine Units
(8 &) x 1074) x107%) x 1074) Activity
1509 Killer Clam Soft Tissue 1800 743 20 33 R.E. NDA 0
s% 244069 0.12 146 + 42
Cob0 2090 63.4
1513 Killer Clam  Soft Tissue 88z 1565 31 83 R.E. K| 2.5
/ s90 8384090 2.7 2436431
' Cob0 7370 89
15204  Langousta  Soft Tisue 79 330 1.3 2.1 R.E. 26 20
Crab ‘ $r90 NDA 0 0
1520C Red Eye Soft Tissue 57 2343 0.75 3.8 R.E. 37 49
~ Crab ‘ si90- 0,13 + 0,07 0.2 3+1
15200  Red Spotted  Soft Tissue 73 2900 0,75 0.43 R.E. 15 20
Crab . ‘ se90 1.28 + 0,18 1.1 20+ 3
1520B  Coconut Soft Tissue 114 3.5 3.1 Cs137 26 7.4
Crab R.E. 0.58 16.5
Kabelle Island ‘
1538 Snapper Muscle 281 85 0.95 0.69 R.E. 4.1 4.2
Fish : s NDa 0 0
zn®5 58 84.2
skin 89 9817 1 4.1 R.E. 2.4 2.4
| s 0534078 0.5 24434
Zn65 380 92.7

{Continued)




TARIE 28 (Continued)

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

: Wet Beta Activity Gamma Activity . Nuclide Activity  Per Cent of
Sample :
N: Sample Tissue Wt (n?) (d/m/sample (d/m/sample Nuclide _(d/m/sample Total sl;]::: :2‘;
® 8 x 1074) x10°4 x10%)  Activity
Gill 28 403 . 1.7 2.1 R.E. NDA 0
zn®5 210 © 100
1630 Grouper Whole 169 2190 1.8 71.9 . R.E. 13.3 , 1.4
Fish s 174092 0.1 35+ 18
zgh5 6230 80
’. . . . : .
1629 | Sand Crab Soft Tisue 46 1090 1.3 2.3 R.E. 0.8 0.6
' s 4724059 2.0 196 + 25
1637 Spider . Soft Tissue 90 713 187 18 Rul06 380 - » 19.2
Soail R.E. 1210 65 336 + 30
- sr90 5.28 + 0.47 0.3
1638 Spider Soft Tissue 56 175 102 68 R 11900 116
Snail ‘ o sr®0 1.95 + 0.60 0.02 502 +331

(a) Sunshine Unit » 0,001 pc 51%0/kg Ca.

(b) R.E. = Rare Earth Group,
(c) NDA = No Detectable Activity,

February 1956
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TABLE 29

Radiochemical Analysis of Biological Specimens - from Rongelap Atoll (NRDL)

Sample _ Wet Ca Bea Activity Gamma Activity Nuclide Activity Per Cent of
No Sample Tissue  Wt, mg) {d/m sample) (d/m/samgle Nuclide (d/m/;ample Total Sunshine Units(a
@ T 04y x 1074 x107%) Activity
Rongelap Island . : v
1502C  GoatFish ~ Bone 29 860 1.5 217 R.E.®)  NDA(®) 0
5190 11+ L7 7.3  587+90
Znb5 240 89
'} Viscera 10 a5 4.9 "2.8 'R.E. 0.68 0.14
' ‘ 90 NDA 0 0
' za65 950 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
Muscle 87 i1l 1.1 2.1 R.E. NDA 0
sr90 0.46 + 0,76 0.4 189 + 313
Znb5 190 90.6

(Continued)

(2) Sunshine Unit » 0,001 pe St¥0/kg Ca,
(b) R.E. = Rare Earth Group '
(c) NDA = No Detectable Activity
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TARLE 29 (continued)

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

Wet Beta Activity Gamma Activity Nuclide Activity  Per Cent of
Sample i . Sunshine
No Sample Tissue WL, (mg) (d/m/sample {d/m/sample Nuclide  (d/m/sample Total Units(®)
’ (8) g x 10-4) x 1074) x 1074, Activity '
Viscera 258 11450 5 8.8 R.E. NDA 0
s 25,138 0.3 1045
' %5 gy0 93 ’
31 .. 'tlelmet Soft Tissue 271 224 4.8 11.9 R.E 59 12.3
Snail 5190 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 s 165424 0.2 23 + 33
Skin 73 1315 1.0 11.8 R.E. NDA 0
~ : sr90 0.68 + 0.48 0.7 24 + 16 .
Bone 1713 3270 5.5 15.1 R.E. NDA 0
s 154044 0.3 21+ 6
znb5 1540 98
Muscle 511 ‘190 5.4 16.8 R.E. 3.5 0.1
o sr90 0.2 + 0,85 004 53488
Zn65 1600 95
Viscera 87 6.1 15.9 R.E. 11 1.8
5190 1.2 + 0,29 0.2
zn® 1480 93

(Continued) N
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TABIE 29 (continued)

Radiochemical Analysis of Biologiéal Specimens from Rongelap Atoll

/ Wet . Beta Activity Gamma Activity Nuclide Activity Per Cent of

Sample . o
Nop Sample Tissue Wt, ?n: . {d/mAample (d/mAample Nuclide (d/mAample Toual Sunshine Unitsl ]
: ® 8 x 1074 x 10°4) x 1074) Activity
Bone 141 1842 2.4 : 44 R.E. 19 1.9
,‘ : s 304036 1.2 7348
i s Zn65 440 100
Viscera 2413 2.7 6.3 R.E., 120 44
| sr90 7.85 + 0,94 2.9 147 + 18
Zn65 530 84,2
1540 Grouper Whole 176 1630 0.75 6 R.E. NDA 0
Fish s9 0,79+ 0.17 1.0 22+ 4
' zn85  5go : 97
1544 Parrot Bone 449 1905 7.0 23,4 R.E. 5 . 0.7
| Fish 5190 13,7 + 1.0 2 226 + 22
Zn5 1870 79.8
Gill 56 428 0,83 2.7 R.E. 3.9 4,1
. 5r90 0.55 + 0.44 0 58 4 46
Znb5 180 , 66.8
Head 280 7920 8.5 - 20.9 R.E. . 0.4
5190 0.97 + 0,52 0.1 640
Zn65 1676 &u

e Sontinued




- TABLE 30

A'vera_.ge Relative Composition of Nuclides in
Plants, Soil, and Water (ngpL)
-~ — —— —_— —————————«+—————____——4

-

‘ Relative Composition (per cent)
No. of Total

e

Source Samples Cs!¥ Rare Sr¥% Ruloé
' Averaged Earths -
Plant Part  PLANTS
Portulaca Whole 1 48.9 39.2 11.8 -
- Papaya Fruit 1 ©79.8 17.8 2.5 -
Husk 3 98.2 1.1 0.7 -
Meat .2 98.9 0.05 1.0 -
Coconut Shell 2 99,5 0.4 0.1 -
Milk 1 99.6 0.2 0.2 -
Leaves 2 8.3 86.5 0.4 5.1
Keys 2 92.6 2.2 5.5 -
Pandanus Leaves: 2 72,7 13.3 5.1 8.9
Air Root 2 88.9 10,3 0.8 -
A Root  Tuber 1 75.4 16.8 1.0 6.8
rrow Ro Leaves 1 11.7 83,9 3.0 1.4
SOIL )
Depth, 0-1 in, 2 0.34 83.8. 5.6 10.0
Source WATER
Cistern . 2 - 64.4 35.6 -
Well 2 - 100 0 -
Lagoon 2 - 94,5 5.5 -
Ocean 2 - 100 0 -
February 1956
“va
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TAELE 31

Sunshine Units of Plant, Water and Soil Samples

- __— —___—_—_— —__— _—— — _— _— —— ————
’ PLANTS

Yu ; ;
sample Island San.lple ralcl_um Sr Slmshmeglémts
. Weight Content (d/m/sample) (2.2 d/m Sr°Y/g Ca)
® (mg) '
Portulaca Eniaetok 223 178 10000 + 100 2,58 x 10% + 250
Gejen 23 398 5380 + 106 6140 + 120
Papaya Rongelap 240 338 240 + 33 322 + 44
Coconut Husk Rongelap - 200 162 340+ 28 1950 + 176
Eniaetok 23 58 . 150 + 24 1200 + 190
Gejen 360 47 420+ 24 4060 + 240
Coconut Meat Rongelap 450 28 110 + 60 1801: 960
Enjaetok . 160 40 18 + 29 200 + 320
Gejen 180 20 : 28+ 23 635 + 520
Coconut Shell Enizetok 90 16 25+ 18 706 + 500
Eniaetok 120 8 NDA(®) 0
Gejen 85 23 NDA 0
Coconut Milk Gejen 140 20 41+ 21 955 + 500
Coconut Leaves Eniwetak 35 69 197 + 37 1300 + 250
Utirik 36 163 NDA 0
Coconut, Whole Gejen 170 19.5 157 + 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
Pandanus Keys Eniaetok 180 86 1060 + 50 5600 + 280
Eniaetok 215 134 420+ 44 1400 + 150
Pandanus Leaves Eniaetok 10 65 460 + 41 3200 + 300
Gejen 3z 43 NDA 0
Pandanus Air Root Eniaetok R 23 20 + 33 390 + 650
105 + 27 3360 + 840

Gejen - 30° 14

February 1956
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TAHLE 32

Sunshine Units of Bbgat, Water and Soil Samples

(d/m/ifrer) (2.2 d/m 8180 [gGa)_
3.3 x 104+ 1.3 x 103 47T+2

Sunshine Units

5.26 x 106 . +52x103 7x 103 +170

e —————
o SOILS ’
Sample Island Calcium in kg of Soil (g) sr90
Depth, (0-1in,) Rongelap - 316
Gejen 341
Eniaetok 352 2.1 x 104 + 2.2 x 103
sifo 350 1.3 x 104 & 1.0 x 103
Eniwetak 360 5.8 x 104 + 2.3 x 103
Utirik 268 4.8x 104, 3,0 x 103
WATER
Calcium in Liter (mg) 9°(d/m/liter)
Cistern Rongelap - 48 1180 + 10
Utirik 61 20 + 14
Well Utirik 88 39+ 10
) Utirik 80 NDA
Eniaetok 23400 NDA
Ocean Roagelap 362 NDA
Utirtk 408 NDA
Eniwetak 402 NDA
Lagoon Rongelap 456 190 + 68
Eniwetak 137 NDA
Utirik 441 204 + 150

28+3
1711
73+3
9246

1.1 x 104 4+ 230
147 + 104

201 + 54
T
0

o

188 + 68
0
208 5 150

{3) NDA indirares no derevtrable a.riviy

February 1956
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Table 33 - See Table 4

Table 34 - See Table 5

Teble 35 -~ See Table 11 -
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‘ TABLE 36
- T NPRDD SN JRAD JORYEY SAMPLES (HASL)
Sempling '
MASL  omArL : tesstien Oollsstien Pe. Total Astivity (8) 90 Ca ]
Bmber fuber  rmnlm Ram ladend Date et 1 CDte Aekwt  d/a/g-owet  gme/g - et 8.,
MAT 1o 9 | Nalethured sten  gueed Bmgsdy 12356 Fome 10105 M 81 s0a  0.0056 20 2 m
20 Helothurel st Gombead Dengrlep Y2356 l:hs W0-30-56 N Anoceplete 0.155 incomy lets
-1 Belethurat atwe [ 1-_2:5“6 LIss _ 10-30-56 30 inocmplets «0.00101 incosplete
2 fridesms glgw Sahells 7 I,1%.730-10-56 2.6  0.030 & 0,016 <0.0023% F14
b :g. Tridesss glgns  masele Eabelle  T2-56 ILIne. 30-10-5 1.5  inoowplete 0.00L0C incorplete
w Oenchdte medls Zshelle  T-Bhe56 ] Bo - ot - Weight - Data L600 5 30
AN Osmebdta sinloben V=2b-56 ns . . . . 90 3170
Wb Ld%e Oemebita Adver Eabells Y2056 3 . . . . b00 * 300
W50 3508  Oemebite simlsten Tel56 - . . . . 2N 2 &
W51 1.5  Cemsddits Uwe Kabells Tudhe=56 3 . . . . 2020 1%
t:"g, x’g- a-u: ool Eabells ;-&-sa :l s e . . :ggg : gg
“ m “‘. - 1 ] L] L] -
a5 [T simlsten Eabslle 1&‘; . W8 . . . . 360¢ ¢ 150
WOX  PB6is  Beef fish meale Rengs Y2356 |3 0.0% 2 0,003  0,000808 o & Ly
MOS 720666  Deef fish [ -.':3 7-23-56 g = » ‘\.9” 2 o.oag 0.0T11 12 : oS
MO3T  P-3660  Deef fish Uwr Bemgelap T-2356 19 W2 230 0.05 ¥ " pochoit 7 £.839 0,000990 zzn;
a W03 P-3lls  Besf fish -—ele Ksbelds Y256 1S  1,Ine 20.10-56 2.9 0,027 20,00k  0.,00125 9.8 L
& FoYUh  Desl fish msele Eabells T-20-56 15 I.Ime. 30-10-56 ©.%  0.L0) £ 0,007  0.00)0L 115 ¢ 3
. Pe3lhe  Beef fish Some Kabelle Tte$6 15  I,Iae. 10-30-86 .66 0,106 20,00,  O.07hk 0.63 Q.00
MR P-3lkd  Reef fish Uwr Esbells  T2-56 15 I,Ime. 20-30-86 7.2 0.,06) £ 0.0L1 <0.00L85 to
btk 20-1  Beesdfrudt - Nongelap  7-23-56 = 0,26 4 0,008  ©0,000LL7 20 2 10
2SS M0-2  Pepays seade l-ll: 1-23-56 I,Ine 10115 0,86 0.8 80,01  <0.0020 28
boos :_: Papege seels : 3-5,2 = “ " 0.38 & °'§g§ 8‘333376 % o L
Oeoamrt et Rengelep  7-23- 1 10- 0, 0.03) & O €0,000Y7
! ! 21 Seemm iy Remgley 72356 - 0:0% & 0.00Lk0 0.00027TgmAD S8 & 7
Mk 8O- Werinds pphossde Demply T-2-56 =t b 1.4 % 0.0L8  0.000659 1000 ¢ S0
l k02 2012 drvewress oo Bengelsp  T-23-56 Idse 10-30-56 0.16 0.27 tO. 0.000642 190 & 3
M0 2036 Penganas fruls Mngelep  7-23-56 ] 63 1.2 20,0l1 | 0.00106 s + 20
031 B30  Cosemnt et Eaballe T-2h56 1,0 10-10-86 0.6 0,15 3 0,00) €0.0002 £ 272
MR 2001 GCossnmb ulik ©  Eabelle  T-3-56 3 1.9 50,076  ©0,000L74 320 s 130
Lo frety Beagelep 72356 I.0ne 10-10-56 OO0 0.37 & 0,006  0.000636 o s 4
wWe  wun . et Total Astivity (#) 5r?®
’!!!..n:n I lassen Eebate oo 73 GDate [). % a2l
Clatern 1 " 1,1n. X 1,000 (after filtering teioe) ’
% Sl mm ?-u-“m* (e x:xu. l-;:g: ;z:ooo du: filtering tarice) 7700 % 390
[ .
ML GMAFL Swpling Oslleshien " Tetal Metiviyy (#) 890 89 _ 58/ ToulCe  Minims
Buber Puber letim fate ImW -~ & Dt L imme awet R g/t S0
ooe Kebells  7-3-56 [+ ] firev est)  WASL 8- bS5 19002 80 150 2 3.7 0,07 0,29 L
I,Ine  0-29-56 1820 155 $ha 0.31 20 L6
%03 Rebolls  Tolh58 4 (fires owt)  MABL 8- 456 W06 2 IS ’ - . :
s I,0me B-29.56 n W ol 0.32 55 20.6
30k Kbells  Tu3-56 [ 2 (fizes oeb) ML B M5 40 R .
Itee 8-29-56 106 1.5 2 0.07 0.3$ .o - 0.9
20 Kabelle « TS . O2° (ooond oot) MaSL 8- bS6 & LD 250 L 0.16 0.37 .
I,Ina  8-30-56 o 65 1.2 0.3% o -2
3006 Asbelle %8054 - (oovent oet) mSL 8- L-56 MO LI S8 229 0.07 0.35 .
. Lina 83056 ms % 211 0.3 125 22
808 Ksbolls  Tudhn$6 1~ 4 (voound o08) W32 8- 456 NB0OZ & S 2.0 0.08 0.56 .
. . I, 0-30-56 651 3 o057 [ A uw 1
308 Mngelip T2056 . Og® 2000 fr. lagomn MSL 8- h-58 266 1 S2 . .
i ' village sres  I,Bme 83086 152 * o0 0.36 1 tia
3809 Reagelep T-23-56 ¢  B34° 100° fr.dagess KASL &~ W56 ) .
: ) village ares I ine  8-30-56 19.2 LS5 20 - 0.35 5.8 2 0.4
80 Maply 1256 b4 200 fr.lageen WSL - beS6 kS .
village aree I,Dme  8-30-56 5.9 0.982 0.03 0,32 b ol
p L) Rengelep 72356 [ = nid 1o)and WASL 8- A58 12202 S8 60 2.8 . 0.06 0,20 .
I,ine.  8.30-S6 &) n toa 2.32 L *0.S
M gl -23-56 iyt e tolamd WL A58 WL S : i .
Lise 8-30-56 206 k.0 2 0.2 0.5 RIS
»n Roaply T-1)-56 (¥ ] oid 1s)emd WL k% 1 .
I,lae - 6-30-56 [ K] 0.98 2 0.03 o 1.4 000
o Pearry 1-25-%6 owrfase shere MASL 8- b-55 17900 * 20) 1.6 % 2.0 8.7 0.3
» Parry 12556 cub-ourfass ohere WSL & 15 W32 ®

® As of 9-20-56

* Isotopes, Ipcorporated, Westwood; N. J.
*%* Nuclear Science and Engineering, Pittsburgh, Pa.

Counting Date September - October 1956. ' .
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IV. INTERNAL CONTAMINATION OF ANIMALS

Af the time of the fallout on Romgelsp Island there were a
variety of animels present. These were left':‘ to live on the Island,
and representative numbers were collected on :I;e Bf.h, 25th, 33rd, and
51st-53rd days snd then sacrificed. Tables Thirty-seven, Thirty-eight,
and Thirty-nine, show the relevant data concerning exﬁernal doses to
the animals while living on the Island, and an analysis of their in-
ternal contemination.

Over 90 percent of the activity in the body of animals was in

the skeleton. At 82 days pest detomation, 62 percent of the skeletal

beta activity of the piges was due to Sr89, seven percent Balho, and 10

percent rare earth group. However, it was reported that "---In the six
months period post detonatiom neltber significant gross changes nor
pathological changes which could be definitely ascribed to radimtion
were detected in any of the aninals."s |

Table Yorty shows the acf.ivity of a rooster and rats collected |
two years post detonation.6 The gross activity in the rooster wé.s 40
percent of that of a rooster from the same locality at one year post .
detonation. About 86 percemt of the total body activity wes in the
Bkeleton. .

Since these snimals represented interesting ca..ses of living
continuously in & heavily conteminated environment, an mlyses. was
made later of some rats and a rooster collected at the two year
period (Table For'by-one).g These data are obviously not complete

nor precise but do indicate the rela.tively low body burden of

strontium~9Q.
- OFFICIAL USE ONLY
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TABLE 37

l'ort&lity and ixternal Radiation Dose- of Animals from the Living Areas
of Groups I and IV

Series A Series B aeries [ Series D TOTAL
E"ﬁi;:;“o?“ 280 r(Day 8) 330 r(Day 25) 340t (Day 33) 30 T (Day 51-53) |
\ Collection}|iTotal | Dead | Suc'd || Total[Dead] Sac'd | Total {Dead Pactd [{Total{ Dead Sac'djiTotal |Dead|Sactd
Animals Rec'a ‘ Rec'd ) Rectd - Rec'd ectd
Hens 6 1 1l 20 | 2 2 11 5 37 8 3
Day 23| Day 23 Day 42 | Day 44 D
[Pay 43 .
_ 74 #39
2 #35
99 #1
[ . Em
Roosters : 1l 2 1l 1 4 1
»I H_D_ayl& :
‘Chicks 9 9 9 9
Ducks 4 11
Pigs 1 1 7 4 1 5
Day 4 ' D :
'3—31 Sow
57 #6 |
82 #24
82 #25
Cat 1 1
66 |18 9

* Animals from Group IV area; all othersfrom Gro

‘(Group IV area animals rec'd 32 r external dose).
** Day Post Detonation

I area
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Beta and Gemms Activity of Chickens from Group I Area

(ue x 1

Hen #1 Hen #2 . Hen /r‘39=L= Hen #36 Hen #35 Hen #7 Hen #24
Day of death®™ Day 23 Day 23 Day 74 Day 97 Dey 121 Dey 138 Di - 159
Dey analyzed®*® Day 24 Day 24 Dey 79 . 'Day 107 Day 122 Day 140 Dey 159
Tissue Beta Gamma eta Gamma | Beta GCamma | Beta Gemma |]DBeta Gamma |[Bete Gumma | Beta \Gamma
Tibia ' 7600 3850 |[81R0 4610 133 69 253 21,5 59 41.3 31,3 | 33.2 8.1
Skeleton / 111030 55800 }1900 66900| 1930 8600 L 3670% [3120 850" 600  454* | 437 117.5%
Liver = ' 119 21 | 352 2m| 12 A R 33 17,7 13.5 | 10,7 1.8
Gizzard ' 4.1 17 : v 7,0 8,5 7.6 10.3:- 7.9 3.6 0.6
Gizzerd (content) 0,93 - - 14 - 75 12| 0 0.3
Crop. 0.43 5.0 2.0 7.9 - 12,2 9,3 4e5 O
intestine (L) 0.63 10.0 3.0 6.3 . | 1.0 10.7]| 89 .29
ond contents ’ ‘ ’
Intcstine (S) .
and contents S ‘ 1.6 4.0 3.0 - 8., 6.4
Pancreas : © 0,16 - ' - - - - - 0.75 0
Spleen - - 1.0 - - - - 0,26 -
Kidney | 198 46 1,17 9.0 9.0 L2 10,0 | 14,9 124 0.79 0.23
Lungs (Alveoli) 17 28 0 26| 0.57 4.0 20] 1.4 4.5) 5.6 4.3 16.8 0,83
Trachea ] 0.24 2.0 10| 0.7 3.7} 09 o0.2] - -
Turtinates ~ 3.8719 22 15.3 7.6 | - - - -

{ »

*Calculeted using ratio of gamma sctivity skeleton/tibia
*%Day post detonstion




‘Radiochemical Analysis of Tissues and Urine of Pigs from Group I Area
on 82nd Day Post-Detonation

Beta Activity - d/m/total ssmple

Gross £9 . 140 1
Sample Activity Sr Ba Tote
x 10-3 x 10-3 x 10° Rere Zerth
i x 10=-
) Pig #24 (25.8 kgm)
Skeleton {tot:sl) ) 8890 5660 660 1010
Liver ’ 31 0.40 0.33 6.4
Colon ¢ Contents 12 5.0 2.4 3.2
Lung (Alveoler) 1.5 2,22 0.20 0.8
Stomach 1.2 0e22 1.1 1.3
Intestine (Small) 2.3 0.62 0.50 0.51
Kidney i 3.3 0.21 0.42 0.74
Renaining Tissues 690 . - - -
Total 9630 5667 665 1020
Urine Sample, 24 hr 13 8.7 1.2 1.6
Pig #25 (22.7 kgm)-
Skeleton (totel) 8600 5100 530 690
Liver 27 0.53 0.20 5.5 .
Colon & Contents 16 ; 5.0 342 449
Lung (Alveolar) 1.1 0.26 0.23 0.33
Stomach 2,0 0.29 0.13 0.30
Intestine (Small) 2.6 0.83 0.88 0.88
Kiﬁne}' 3-1 ’ 0014 0019 0.52
Remaining tissues 220 - - -
Total 8870 5107 534 702
Urine Sample, 2/ hrs 6.2 . AN C.40 0.54
SUMMARY
Gross Beta Activity Skeleton Total Body Urine (24 hrs.)
3T 89 ~ 6240 58,0 69,0
Ba L0 6.8 6.5 7.9
Rere Esrth 9.7 9.0 10,5
78.5 73.5 87.4

A1l values corrected for decay.

500214l
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Summary of Gross Beta and Gamma Activity in

Rongelap Island Animals (NRDL)
. Radioactivity
No. of Average Beta Gamma
Sample’ samples Weight  (d/m/sample (d/m/kg (d/m/sample (d/m/kg
(8 x 1074y x 10-4) x1074)  x10°%)
Rooster 1 ~ 2250

Skeleron 560 52 93 101 181
Musc le 1050 5.1 4.9 6.9 6.6
Gastrointestinal Tract 185 0.8 4.3 1.6 8.7
Liver ) 192 2.4 12.5 9.4 49.0
Rerpiratary Tract : 32 0.2 8.7 0.4 17.4

Toital Activity 60.5 119.3

Rais 4 62.9

Skeleton 4.1 0,73 179 0.15 35.5
Head . 5.4 0.15 36 0.1 18
Muscle ‘ 39 0.03 1.5 0.04 10.2
Gastroimtestinal Tract _ 10 0.32 32.0 0.27 27
Liver a 3.6 0,08 21,7 0,06 15.6
Respiratory Tract 0.5 0.03 62.0 0,02 36.0

Total Artivity L34 0.64

Februar: 1956
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TABLE 41

ANALYSIS OF RATS AND A ROOSTER COLLECTED

ON ISLAND OF RONGELAP FEERUARY 1956

Rats . Wet d/m Srgo[sa.mgle Ca/sample(gm) S.U.*
Wt. - ,

1515 Carcass** b7 642 *23 0.533 su5 £ 19

1516 " 62.5 315 %62 0.315 453 *

1517¢ " 2.3 367 ia 0.353 40 t 7

** Does not include head, femurs, tibiae and viscera.

Rooster
1510 Femuxr 26.0%%% 1210 T 39 5.19 105 % 3 !
1510 Tibia - 41.0 5702 * 119 9.50 272 5 !

**%% Dry weight of 2 femur halves.

xS, U, = 2.2 &/m 5r2°
gm Ca.
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V. RESIDUAL ACTIVITY IN PACIFIC OCEAN

During February-Mey, 1955, & survey was made by the Health and

Safety Laboratory of the U. S. Atamic Energy Cé‘mia_sion and the Offlce

of Naval Research (Operamtion Troll) of the Pacific Ocean extending from

the ‘Ma.rshall Islends westward across the Pacific, nor'i;,hward to Japan,

then west to San Francisco. .

The Chart ‘repreaenta data on activity found in sea water and

plankton.

Table 'Fbrty-two ghows some representative data on activity
10

versus depth of water sample.”  TablesForty-three end Forty-four show

10~

representative date for marine life.

Below is a summary of some of their conclusions:

1.

2.

3.

Sea water and plankton samples show the existence of wide-
spread low-level mctivity in the Pacific Ocean. Water
activity ranged fram 0-570 d/min/liter and plankton frem
3-140 d/min/g wet weight.

.There is some cancentration of the activity in the main cur-

rent streams, such &s the North Equatorial Current. The
highest activity was off the coast of Luzon, sveraging 190
d/min/liter down to 600 m (April 1, 1955).

Analyses of fish indicate no sctivity appromching the
maximum permissible level for foods. The highest activity
in tune fish was 3.5 d/min/g ash, less than 1 percent of
the permissible level.*

Messurements of plankton activity offer a sensitive indica-
tion of activity in the ocean.

* Based on 1/10 m.p.c. of thet for atomic energy workers.
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On June 11-21, 1956 another survey of rudibacfivity in the sea

was conducted near :B:lkini and Eniwetok Atolls bj the AFL. Since June the

BUrvey was conducted Quring the Spring 1956 test series of detonations,
relatively higher activitiesmight: be expeéted. Table Forty-five sum-
. 1 :
marizes some of the data. It will be noted that the average (see
—.

separate report) activity value for plankton is about 7,000 greater

thar the average surface water value.
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per minute per gram of plankton.
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Water Samples at Stations

Stations Sample Nu. Depth, m d/min/liter

Stations Sample No.

Depth, m d/min/lite

r

1 3 0 24 5 66 0 5]
4 8 - S 67 9 210
5 24 60 68 26 120
6 43 . 69 52 45
7 64 42 70 13 160
8 88 “@ . N 98 96
9 128 96 72 142 36 i
10 169 = 73 190 (-320)
11 250 30 74 280 110
T2 340 - 75 369 87
13 437 90 76 468 72 :
14 552 s 77 579 1o |
t
2 18 0 3 6 . 81 Doubtful Cast 66 :
19 9 - 82 72 !
20 25 6 83 T |
21 44 - 84 © o (-66)
22 63 120 85 : 48
23 85 - 86 72
24 119 110 i 87 96
25 155 - 88 (-9) !
26 222 9 89 57
27 296 - 90 60
28 370 120 91 ‘84
29 468 - 92 72
3 34 0 60 7 96 0 66
35 9 - 97 9 0
36 28 60 98 27 100
37 55 - 99 54 120
38 79 42 100 76 3
39 110 . 101 . 108 (-140)
40 164 (-15) 102 154 6
41 Pretripped - 103 205 42
42 325 57 104 202 27
43 426 - 105 293 130
44 534 84 " 106 404 260
45 646 - 107 519. 0 i
;
4 49 0 36 8 112 0 66 |
50 9 66 113 9 140 i
51 25 87 114 27 9 i
52 51 18 115 54 96 i
53 71 24 116 77 30 :
54 98 160 117 109 (-9) !
55 136 27 118 153 21 ;
56 184 0 § 19 197 1o
57 279 0" 120 281 E
58 373 45 121 357 100 r
59 478 36 122 449 9q |
60 590 100 | 123 552 aq i
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'TABIE 43

Radioactivity by Tissues of Yellowfin Tuna and Shark
from the "TROLL" and Other Areas. Values
in Disintegrations per Minute
" per Gtam Wet Weight.

Yellowfin Tuna

. No. of Light Dark Bone G.1.
Area Date Fish Skin Muscle Muscle Rib-Vert. Liver Tract Gonad

Off Morotai 4-1-55 0 19,16 10,10 4,24 9,4 5 17
Off Morotai 4-1-55% 3 4,9 12,8 0,0 13,16 9 7
Off Morotai 4-1-55 10,21 8,8 9,22 10,22 0 6
Average 3 2 13 9 10 11 5 10
| Eniwetok 2-12-55 1 785 70 608 286 2820 272 90
|
iPonﬂPe 12-16-54 6 79 101 742
; ‘
{Shark Cartilage Kidney
Stn. 4 3.14-55 20 22 15 : 19 B
! 9A 3-.18-55 11 10 11 0 13 9
[ S 9A 3.18-55 15 32 19 4 28 ,
i 10 3-18-55 0 18 19 0 40 § 9
i 151 3-24-55 17 13 30 9 4 52
; 29 4-1-55 44 11 26 B 56 39
’iAvoruge 6 44 18 20 4 27 23
: Bikini 12-5-54 142 671
Rongelap 1.29-55 1 687 125 191 2670 490
!
‘Eniwvluk 12-1-54 1 1320 173 728 18900  SH3
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TARIE L

Observed Values of the Radioactivity of Tissues of Reef Fishes by Arca and
Species from the "TROLL" Collections. Values in Disintegrations
per Minute per Gram Wet Weight,
71 ruk ) Squirrel ‘Damsel Girouper Surgeon
Skin 48,16,45,29,38 26 48 29,0,10,35,0
Muscle 12,14,16,12,11 - 4 9 16,12,14,10,7
Bune 10,32,39,42,0 25 55 27.,56,36,0
Liver 70,58,58,52,53 jo - 323 35:4.72,15,307
G.1, tract  33,28,31,10,18 49 - 10 76,47,47,57,65
Guam ) Blenny Wrasse  Siganid Snapper
Skin 10,18,24 71 44 21,37 13,22 23
Muscle 14,12,12 17 20 17,19 17,11 17
Bone 28,45,13 40 44 66,43 5,33 14
Liver 126,27,51 408 310 - 116,68 86,51 19
G.l. tract 105,82 2344 64 74,633 387,289 340
Entire : 194,160,144,184,207 115,337,7248,321 .
Parece Vela . . Brouﬂ_i_il
Skin 4,5 13,13,0,14,13,
Muscle 8,13 15,15,9,12,14
Bone 7,9 . 38,30,17,0,172
Liver 12,0 36,65,98,138,81
G.1. tract 6,88 10,12,9,79,132
Entire . ) 85 _ 335 20,18
Okinawa Butterfly Fish "Catfish" Cardinal
Skin 17,0 6 13,17,15,0,5 - P
Muscle 13,9 13 14,15 21,5,12,6,10
Bone 0,0 0 10,14 ) 32,0,12,18,30
Liver 12,0 19 0,0,0,19,31
G.l. tract 10,15 20 8.21 32,25,44,12,7
Entire 18,0,12
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Derth in
cters

G- 200

<5
50

Average Value for All Stations for Plankton, Residue from Water,
and Filtered Water (less K“o) as of Date of Collection (June 12-21), 1956
(AFL)

Flinkton
d/m/g(wet)
71000
Residue from Water
S d/m/1 £ of Tctal
5700 58
280 Ch
1800 1y
130 13
1.00 2L

10
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Filtered Water Total
d/n/l | % of Tetal  d/m/l
L2000 L< 10000
65U 76 6800
78L0 8l 9600

C 550 8l 6800
2900 3900
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