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NEW YORK OPERATIONS OFFICE
70 COLUMBUS AVENUE
NEW YORK 23, NEW YORK
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November 16, 1956

Dr. Forrest Western

Us S. Atonic Energy Cormmission
Livision of Bilology and sedicine
‘1901 Constitution Avenue, N. W,
Washington 25, D. Ce.

Dear Forraste,

I am enclosing a copy of the recent Marshall'
Island Survey data for your information;‘msince 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

sanple 3815 which was originally recorded to be too high

by a factor of 100. !

——y

Sihcerely‘yours,

Y

Ira B. Whitney
Assistant Chief
Analytical Branch

/> (i 7

5 Y My
ﬁ) Wiﬁ eifoe ini | / <

400197

TELEPHONE NO.
PLaza 7-3600

S
A 2



Soll

R}

812

3018
3819

0002035

SOrganiem -t )
Holothural stre  pemed
Holothurad .2: b & emtent
Nolothures & ot
Tridsens gigss amtls
Tridsens glges mwele
Cenobita mmcle
Cencbita skslaten
Cenobita Uver
Cenobita siteleton
Cencbite Mwr
Csnobita meele
Cenobita sinlsten
Cencbita simleten
Reaf fish meale
Roef fish e
Reef fish Uwer
Resf fish macls
Roef fish macle
Reef dons
Reef fish Uwr
Breadfruit wmat
Papays seads
Papays soeds
Cooonut. m-at
CGoconut ik
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Coecmat mat
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Cistern Rongelsp

Wl ! Rongelsp
Saspling Oollestion
lesttin . Date  Deots
Kabells  T-20-56 o-2"
Kabelle  7=2h-56 4"
Kabells  7-2k-56 lt®
Kabelle  Jud=56 0.2
Kabells  7-2u-56 24"
Kabelle  7-2h.56 htb®
Rongelap  T=23-56 o=
Rongelap  7-23-$6 4"
Rongeley  T=2)-56 P
Rongelep  T-23-56 0-2°
Rongelsp  7-33-56 a4
Rongelap  T-23-56 beb®
Parry V2556 surfaoe
Parry 12556 sub-surface

PO~ POST REDWIND MARSFALL ISTAND SURVEY SAMPIES
tosstica Cellestion Ne, Total Astivity (P)
‘Date  fpes I Gbste gdafw
Rongs! 2356 I,Ine V3 2.7 soal
Tabelle e §: B0 2.6 oo
Eabelle . T-2h-56 = To - Wet -'l.wn -
Kabells Tll-56 » b . »
b oz = S
Tabelle a2hi=56 © msB . . "
Eabelle =256 ] . . .
Roagelap T2 ns . . .
Nebelle 1256 m=s . . .
Ronge 12356 19 M= 12 0.0% & 0,003
a-.-:’: 12356 19 W= n 1.9 20,082
Rengelap 7-23-56 19 WR 70 ok
Kabelle 1-%-56 1S I,Ina J0-10-56 2.8 0,027  0.00k
Kabells 7256 15 I,Ino, 10-10-56 0.3  0.401 £ 0.007
Kabells - T.2im56 15 I,Ine. 10-20-56 0.66  0.106 2 0.0M
Kabelle 72456 15 I,Ine. 10-10-56 7.2 0,061 & 0.0k
Ronge 1-23-56 ° s n 0.26 # 0,008
luo)i: 1-23-56 I,Ine. 10-11-56 0.86 0.30 80.01
Rongelsp 356 NS 28 0.38 % 0,002
Rongelsp  7-23.56 I,Ine. 10-10-56 0.3  0.03) & 0.00,
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Total Astivity (8)
&Date Ares iab £-Date Y. %)

Area - Jab
(£4r0Y set) HASL
I,Ine.
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Invertebrates and Fish

Sr90
HASL # ' dgm,'ge-;wet S. U,
L0l3 1.15 T 0.029 352 T 5,08
LO4LL Ue27 2 0.0074
LoLs ; 0.0L6 -—
L037 : . 0.058 2 0,089 27 2 13
‘Weter
. Sr90
Crawb F d/n/g=--wet
3814 - 117 T L.32
3815 77 2 2.84 -
Soil
HASL # d/m/Br-wet S. U, )
3810 1.35 % 0,06 " 1.90 2 0.08
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Corrections in Table - UAWFL-Post Redwing Marshall Islands Survey Samples
Novenmber 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

« sr90
HASL # ‘ d/m/g--vet : S, U,
4043 1.15 ¥ 0.029 ' 3.39 £ 0,08
4044, 0.27 * 0,0074 : ‘
- 4046 0.046 -——
4037 0.058 * - 27%13
Water
Srgo :
HASL # d/m/g--wet
3814
3815 147 £ 4.32
' 77 ¥ 2.8,
Soil
. sro0 : ..
HASL # é/n/gr-vet 8. U,
3810 : 1.39 £ 0.06 . 1.90 £ 0,08
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Inverielxatss and Fish

90
BASL # d/n/g—mt 8.0
4043 1.15 2 0,029 3,39 £ 0,08
4044 0.27 * 0,0074 _
4046 0,046 ——
4037 0,058 £ 27%13

Bt

a0
HASL 7 ' d/q/g—-mt
381,
3815 %gfhn
HASL # d/n/gr-et | Se v -
3810 | 1.39 £ 0,06 1.90 £ 0.08
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Corrections in Table - UAWFL-Post

8ince t.he table was prepared
incomplete and also several ¢

Of most importance is the correction of
recorded to be too high by a facter ef 1
- Iuvertebrates and Fish
‘ 8090 :
BASL # do/g=—yet
4043 1.15 £ 0,029
4044, 0.27 * 0,007,
4046 - 0.046
4037 0.058 ¢
Nater

90
BASL # d/m/g—vet
3814 ‘
.3815 L7 2 432

71t 2.8

&_9315 ;
HASL # d/m/gr-vet
3810 1.39 £ 0,06

5002039

Redving Marshall
November 16, 1956

we have received ths
orrections with som

information which was
of the original data.
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LT 49  OCemebite [
Wk k% Cenebdta oimisten
k9 I-4% Oenchite Uver
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 BOSL 1500  Cemehite Uwr
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O it precvieed
-8 Conoivita sinlsten
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§0I  P-2660  Neel fish Sone
a WO3T P-2660 dwef fisk Uwer
2 M3 PJlba  Besf fish m—ale
1039 P3Lhd  Reef fish wmels
LOLO  P-3lke feef fish L)
Wk P- Rosf fish Uwer
W RO-1  Srésdfywit met
MRS 80-2 Pepan oosde
426 R0-1 Pepam po™
W27 RO-6  Cosamt s
s L028 B0-7  Cosommt ik
MO, BO-8  Norinds pulp & sende
! W29 R0-12 Arroervot . oorm
LOY 2016  Pandarus freis *
b0I1 R0-20  Cosemmt mat
§032 20-21  Ceconmt ik
4033 RO-22 Pepane fradt
HASL ANy 10)emd
Nuber  Pumber Ipe jasedies
MU Clatern Dengelsp
s .1l ’ Rengelap
FASL OWAFL Saspling Osllestien
Mesber Wumber loostion Dats Pempta
3802 Eabelle . T=2h-56 0-2*
3%3 Kabelle  Te2h-56 =4
ol Eebelle  T-2h56 6"
807 Kadelle  TadbeS6 [ =
306 Eadelle  T-2ha56 =4
3805 Labells  T-2-56 (< 4
- 308 Ronrelsp 1-23=56 o2
i 3809 longelap 1-23-%6 2t
380 Rongelep  T-2)-56 b=b"
1% Rongelwp V=256 o2
Mz Rongelm  T-2)-56 24°
u Rongelep  1-23-56 -6n
18 Parry T25-56 wurfass
bLIT) Parry 1-25-36 swbsurfee

5002040

...

- ML MDD WAL JRAD JINEY NPT
Sampling
tomtien Oellostien Do, Sotal serivity (F) L o Oa
hied Ne s i Siete bkt Aa/pcowes  me/g-we
Ampeliy  7-2)-56 I, e 30-30-56 &b 27 804k . 0,00866
= R
rerndli oo Lim. 101058 2.6 0000 & O.06 <0.00039
Kabolle  Joll$6 Z,2ne. 301056 LS 0,001,00
Kabelle 7-dh56 . mB %o - Vet - Beight -
Eabells  Teth.56 » o e . .
Redolls  ToiinS6 [ s . . .
Kabolls  Tolhe§6 - = . . -
Rabells  T-3h-S6 - o e . .
Kabolle Jotho5b = . . . -
| ] - L ] L ]
e 222 S
Denge: 72 3 » 0,03 & 0,003  0.000808
l-ug u":.ﬁ ‘J - . n 1.9 20,0802 0.0M
Reagelep Je23-56 19 MNB 00 0,000990
Eabells T-2h56 15 I.Iae 20-20-56 8.9  O.0f7 £0.00k 0.00025
ety usg B i Bb% B Mk ioom oom
Kabells 7-2h-86 1§ Ilee 30105 T.2 0,061 £ 0.0kl «0.00LSS
Renge’ 12356 0.26 80,008  0.000LL7
l-oll: 1-23-56 I.30e 10-13-56 0.06 0.38 90.01 <0.00208
Renpaley 12356 0.3 & 0.00237
Bongelep  7-2)-56 I,Ine. 30-10.56 0,36  0.01) & 0,003 «0.000¥76
Mm@l  1-2)-56 - 0.0% # 0,00k X omAl)
Rengelap  7-2)-56 = M Lh & 0.0k o 9
Rengelsp  2-23.56 I,ine 301056 0.36 0.27 8 0.0k  0.0008,2
Rengelsp m 1.2 20,041 0.00106
Kabelle I, 10-10-86 0,56 0.15 £ 0,003 000250
Eshells  7-24-56 1.9 80076 0.000LTh
Rongelep 72256 T.Ine. 101056 OO 0.37 8 0,006  0.0006)6
foral Astiviy (#)
fDate Apes 3 GPate 7.7
1-21-56 llage I,1ne. &-1-56 31,000 i--mr filtering twioe)
1-23-56 llage 1,1, 81-56 22,000 (aftar filtering trice)
_ fosal Aetivity (@)  Br90 8% n&g‘ Toral Ca
e -] mt  dfa/geeet  dfw/tt ST pm/gesey
(fires oot) MASL 8- h-56 29002 80 150 2 %7 o.07 0.29
1,Ina 56 1820 155 24ha © 0
(fires oot) RASL 8- 4656 W06 2 US
I, Ine . 82956 n o toda 0.32
(frev ost)  WSL & L5 tW .
1,00 0-23.56 r3 152007 0.38
(seoond set) Mast & &-56 60210 250 249 0.36 0.37
* ! I,Ine  8.30-56 S%0 %8 1.2 0.3
(vocond pot) MSL & bS6 IWO2IR S8 229 0.07 0.5
1,ine B8.30-56 s ”® L7 0,35
(vooond set) MASL B 456 160 & S 228 " 0.08 0.5
I,ne.  8-30-56 [*3} » tos %"
100° fr. lagoon RASL 8- L-S6 266 1 52
Allage ars  l,Ine  8-30-56 152 w oW 0.36
100' fr.lagoom MASL 8- k=56 1y
village aresa  l.Ina 8-30-56 .2 kS 201 0.3
MO0' fr.lagoen HASL & LS8 kS o
village area Lilne. B8.30-%6 .9 0.98< 0.0) 0.32
md island WASL B- 56 12202 S8 68 228 0,06 0.20
LIne 8-30-56 ) n o 9.32
wd island WSt 8- U456 1M 9
Line B-30-56 206 4.0 2 0.2 9.3
wd talend HASL 8- LS8 (31
1,1ne. 8-30.56 2.9 0.98 2 0.03 032
shore HASL 8- lSA 179002203 1.6 % 2.0 8.7 0.3
shore HASL O-h-%6 W32 ¥
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Corrections in Table - UAWFL-Post Beduing Marshall Islands Swrvey Samples
Xovenber 16, 1956 S /

Since the table vas prepared we heve received the information which was
incomplete and alsc several correctisns with seme of the original data.
Of most importancs is the correction of sampls 3815 wvhich wvas originally
recordesd to be too high by a facter sf 100, : '

| 890
BASL # dla/g—mt 8.0
4043 - 1.15 = 0,029 3.39.2 0,08
4044, | 0.27 & 0,0074
4037 0.058 £ _ 27%13
Hater
890
BASL # . d/m/g—vet
38,
385 U7 2 432
. ™t 2.8,
| | o B .

3810 1.39 £ 0,06 © 1,90% 0,08
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EETUSN OF SONGELAPESE %0 SEEIR u'n;m

to the Cenarml .
Director ’

1. To dsternine If it is advissble to return the Bongelupese
to their home island in the Marshells.

| 2. mmrmuwuw;mmmm'ww#
March 1, 1954, 82 inhavitanta vare evacusted firet to Kvdjalein and ve
mmﬁzﬁnuy now living. %here have besu public statemsnta,
cmurmambymnmcwm'mmafm“
and the Department of S.ate to the effect that thess pecple will be re-
turmed to their home isisnd of Bangslap as soom &s it is possible from
health comsiderations. Such & statement was submitted to the 17th Jescicn
of the U. . Trustee Council, Subcommittes of Potitiams, Msrch Z7, 1956
by Mr. D. Verncn McKny, Specisl Reprwsentatiwe of the Administering
suthorities for the Trust Territory of the Peeific Islands.

3. Since the Rongelapess are now subsidized by the United States
mmumutm:&mwumWemmm
1wlihood, there 15 the risk of sn cmset of indulence, to the detrizent
of tue bast interest of the Rongelapese.

OFFICIAL USE OHLY
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~&. Beveral biological surveys of the Marahall Islands especialiy

Rongelap Atoll, have been msde during the gast two end one-half years.
The latest survey (July 23-24, 1956) tndlcatea presence of & residusl
@mmu&mmemammnahmmtnacmmnu
from & henlth point of visw, both for the potential external gatma .
radiation exposure and the strontium-g0 comtent in the food supply, vith
the poasible mept:.cacfuﬁum
5. Therefore, it is recommendsd that the position of the Aamic
| mwxmwu*wr-m Rongelapese te Cov-
31209097 thetr home fs1and 85 som as remebilitation yrocedures on the Iuiond of

Rengelsp are campleted, vith the advise thet land crads not be eaten

i)

6. The Divisions of Mllitary Application, Information Services,
Classification, Office of Special mm,/o.:‘he- of the Geperal Counsel
“concur in the recormendation of this paper. .

RECOMENDATION
7. mcmmlmrmmtmnumw@

Cuzmissiom _ Gton , o wk
, Mﬂm 1‘\1—. w 5“1 W"W TA
" H\f' Approve the,1v the W“%
‘ e e " W/ )
AN i bt mhnd as gsocn u rehn.biutnticn p:'oeodmu bave been completed on the

Ismndam.stawpmch“l ._0 'wdﬁ ff,, KPP =
b. Fote thﬂt -9 d Y ’

Zede— Uy TS CONALsEI0h. é%oa{/ Moé(/‘cic 7@/&976.4—@(.% A T

.L./r-i—dar/)u.&v/‘ 2D e leTT )41/ /“‘"‘““""—w e =<2

&

2’

. a i . .
,LL/:’/,/:.%LO—»—)LL@L/F Cf{{/lfé—ff/y/-a(_,(.(_,v ,n/&/( /‘%v/ //-.,‘,,L,Q .y [P R

F——
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LIST OF ENCLOSURES . Poge .
APPEIDIX "A" = Background and PRO0UESIO0R « ¢ o o ¢ o o c o » o
APPREIDTX ..B" “W&“m P.auS « ¢« » ® ¢ = 8 € @ 8 ° o & a

APPENDIX "C” » Draft Letter to JCAS, MIC, and GAC o « « « » « «
pePENDIY "D . ﬂﬂﬂ#—%aAwWM -~ ~ .
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APPERDIX "A"
BACKOROUND AND DISCUSSION
RACKGROUR)

1. O March 1, 1554, & relatively heavy fallout occwrred on
mumWMuzm&d:mWﬁshﬁu
umm&‘mimmemwammmmym
urder the survetllance of & team of medical experts frok the United
3tates. Om June G, 1954, they were aoved to, Island of RJit, vhere
they ard nov living. ) | | |

2. Thero have been public statements, copcurred in by the
Atamic Energy Commission, Department of Interior end the Department of
State to the effect thut thess podple will be returned to their hoew
Islond of Rougelop as €oom 28 1t £5 possible from heslth comsidarations.
Such s statemant was submitted to the 17th Sessiom of the U. N. Trustee
Comncil, Subcommitise of Petitions, Werch 27, 1956 by Mr. D. Virman MeXay,
Special Fepresemtative of the Administering Authorities for the Trust
Territory ormmuiﬁm.

3. Geversl m.»gﬁ sarvays huve been made of the Marshnil Ialancs,
especially Rongelap Atoll, since March 1, 195k. The results of tusse
surveys are contained in the seversl reyorts by the cognizant lsbaratories
mdmbeimsmﬂnd}&meumwwnmuwm
Meiteine (in preparation).

he The Romgelapese have raceived complete medical investigatiorns
&t eix months, oot yesr and two year post-detanstion, by & team hemdrd
by Dr. Bobert Comaxd of Brookhaven Natiomel labaratary, es weil és

Sueveml routine exaninations.
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 DISCTSSTON
A. Status of Ropgelapese Health
5. Pertizent to any dlscussion of the rekn of the Rongelapese
% their hooe 1sland is the bedy. insult suffered from the fallout on .

March 1, 1954. One group of 6% pecple received about 175 roentgens whole

bedy psmma radiation, and & second group of 18 received 69 roemtgens. The
most highly exposed group might have demdﬂ‘umlmo- 150 reps
to the thyroid from internally deposited isotopes of iodine. The depositicn
of bone seeking 1sotopes wes very small and at two years the body burden

of strontium~S9C, as estimated by winslysis wms little p'eaterthan for

cantrols n the Unitsd States. OF the 82 Indivituels exposed, 45 ex-
perienced superficinl skin lesions and 13 daep lasions while 35 showed

sone degree of epilation. '
6. The present candition of the Romgelsp people is best dascribed
bytheresult:gttbetwywmmﬂmx'

"The medical survey of the Bomgelap pecple two yesrs after
exposure to fallout radistion shows that the people appesr to have
been in gensrally good state of health sud mutriticn and are -
making satisfactory recovery from their radiation exposure.

Serious 1llness has occurred in two {ndividumls but neither these
illneases nor clinical findings in other individuals can be - - - =
attributed to rndiation effects. Ome death in My 1956, that of

& 4b«year~-ald Rongelap msn, was dne to Xypertensive beart digease.
Previcus examinations had shown that the disense was undoubtadly

- pregent at the tizme of exposwrs to fallout rediation. :

“fhere i3 evidence of contimued fwprovement of hemopoicsis.
The mesu lymphotyte count is alightly incressed over the ane-year
lsvels, but is still slightly belov the msan comtrol count. The
mean platelet level is alout the ssme as foamdst cne year after
exposure end 1s still alightly below the comtrol lavel. The delsy
in complete recovery of lymphocytas and platelets is eimiler to ‘
mzmammmwww_mamm
casuslties of the atcmic bamdings * Bvidence from the
Mershallese experience i{ndicates that the lovered levels of thege
blood elememts have not lowered the resistance af the people to

* Mpedical Swrvey of Morshallese T.o Years After Exposure to Fallout Radistion
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m,mwwmmuMhmmt

s sorious canditicm.
mmnm&mmmm&m

R

Optthalmological survey N
radistion-induced lone opecitias, ad incidence
ocuinr laions is similar in emposed and eomtrol populations.

“Tho radiochemicsl azalysis of the wrine of the Rongelap
pecple ahows mesasurable astivity which is largely due to eeriix-lia.
praseodystum-ith with anly alight activity due ¢o strontimm~S0.

The body burden of thase isotopes is estimted to be well belo:
the parmissitis levels. Roximetion of bome specimenis in the
case of the one men wbo disd abows Do redistion that can be
deTinitely associnted with fallomt dspositiom in the bonos.
Studics of radicgraphs of the fomxrs of the exposed children
Mmevidmecﬂmymmmwhdewinot
rodiomuclides.”

4

B. anumlamm:mnauncng!ggghgu;

7. The external gamms doss rates at thres fest above the grownd
mmnmﬁo:mnpmmmmme. It =ight ba expectad
that this caurve will flatten out with time &ue to e doxinance of the
33 year half=life cesiim-137. The latest mrvey af Ropgelap Island at
the end of July 1056 shoved a range of velnes from 0.2 = 0.5 williroentgens
per bour, ﬁithma.uerageara.k-n/h'."wmmman_mcimted
mmteatthetmorthamwumo.xufnr e higher

wtmmm&&:hh&ﬂlﬁwmmm
occwrred dwring Operaticn Redwing. Since this 15 relatively fresh

-6-
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mdiw:tinmwm, mmwummwummw
mmmummammumm
30 sillircentgsns/veek. |
, to adult workers
_.-mmm;mmzmw/wwm
mumlcmmm oo Radiation Frotection 18 0.3 roentgens/week with
an added restricticn that will pacdadbly be added, that ths waximum

© yoorly exposurs ahall be 5.0 reentgens. uMmupomaw

genersl popuince would then be 0.5 Temstgens per yesr. It is difficult
%o extrapolste precisely far imto the futare, Wt the data suggest that
the wamus Aoses o Bomgelsp Inland weuld mot greatly excasd (1f at all)
the O.3 Tuentgens for the first year of reccoupancy, vith lesser dcses
in subsscuent yeors. _ |

3. mmmmmmmxmmn
ammmrwmumummmmhumn
mthiw&nmmmmmm;umdeMt

. pext of Merch 1954, 1.0. the highest ectivity om any islend 1 aboat

3002048

a factor of 10 higher than Bongelap.
9. The Fongslapese go on fishing expeditions to other iclands

including those sboving both higher snl lower activity. Bovever, these

meammmam‘mmmuwum
vhers the eiteresi guoan activity is msar taekground valuss. Thus,
the yearly aversgs for these grobably wamld mwot &iffer greotly from
those oz Rongelap Island . |
c. m“ﬂ!!i‘

0. The basic @mww-mmm-ummm@
are contained in Table Cne. Mmaﬁ&mmmm&ww;thm

- -



estimated average valuss are used. Ihis s not an wreascuadle
spprosch @ince 1t vould be expected that the £ood.actuslly consumed
mnmmzummvummammsmwm
avalyses. |

1. mwuwmmmumtmmusmm;
mrmmntmrmmemwmmwxmmmnu
1000 Sunchine Units (1000 micromisrocuries of S8r7° per gram of caleiun).

'vmsmmmm'mnéuummmmmmv

5002049

that for atult vorkers, or 100 Sunshine Units, saimtaimed level in the
body. The Nationsl Academy of Scisnces repart stated "e—vThare seems
no reeson to hedtste to allov & univearsal humn strantlug---tmrden of
1/10 of the permissible—-" for adult warkers. Ihis emesponﬂ.e to the
100 Sunikine Units.

average concentration of strontium-90 in the.

12. T=blo One ipAdcates that the/total food supply might aomixix
less than 360 Sunshine Units. (The data on land erabs shovn in Table
vOne ars fram tha mwmm&nmmvmmmm
then the Island of Rongelap). However, 1if crabs were elimincted
from the diet, mmmtmwmwmu. Further,

‘=limination or restriction of the cmunptim of pardaruis would reduce

mestrmtim-QOmtdetaunwmmwu- )

13. There 18 scme doubt concerning the correct strontium~-00
acuutymtmmmn'mmmmtummm
surveys vhich 1s comtrafy to sll other data. Additiomal surveys should

.Gleriy this point. In amy event thess lsnd crabs are from the Island

oac
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of Xabells (There wre no collections of land cvibe mado on Rongelsp
wmmmtmm)’. The graeral contsxdzaticn on Rongelap
1s about cmo~fifth thet of Kabelle. The diffsrence in strastium-90
comtent may Dot be &0 gret as this, bub simos thess wre land crabs it wouwld
be expscted those on Rongelsp Ialand $0 be lower than on Kabelle Iyland.
D. Estimatod Muture Body Burdem of Stostime0.

15, Although pecise wvaluss have ot been estahlished, there

15 a discrimiratory factor betvesn 3r/Ca retdo in the food supply

and that fourd in the bomes. Animal experiments and linited hupen data
suggest values of at ieast & factoxr of wwo or three.
15. If the Romgelspese are retxmed to their hame island, their

" dlet would be supplfoented by impartad (relatively uncoptaminated)

foods, especislly Tice. Aleo, the cisterns would be claazed cut sod
vefilled with fresh water. , _

16. mgmu&'mlamm.m'ume
resultc from all of the surveys an the Pocific Islands shov & geoeral
mm&w”n&mmm::m&%(wmmm).
" 17. The above data und estimstes clearly inticate that If
Land craba are elimimated from their diet, the astimeted futore body

;;m—mummlme-mumhummm/a

sr°° por grem of calciua: Limdting the intake of pmdamis would furthor
reduce thammted&ga.;,nm. Ry mesns of the contimuing medical
examinations described belcy it would be passible te note any tendemcy
of* untovard sccumiation of stromtimn=-90 uith time, and appropriste

-« 3 -
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action could be taken before excessive levels were ruched

E. Hedical Surveillance

18. If the Rongelapese were returned to their hawe island, &
program would be inaugurated of contimiing medical inspections. The
Rongelapese would be examired once & month and a couplete medical ex-

amination performed once a year by an American doctor. A radio would
be provided an Rongelap for coammmicaticn with the Trust Territardes
Office an Ebey (Kwajalein Atoll) whers & plane would be avallable at
all times for any emergency. A fully equipped dispensary would de
provided on Rongelap and an experienced heslth aide (a Marchallese)
would be present at all times. Before their return, the Marshallese
would be given a complete medical examination, and immmized against
Smallpox, Typhoid and Tetamus. |

F. Animals Living on Rongelap
19. Of oonsiderable interest are the remults cbtained fram

animals (swine, chickens, ducks, rats) living on the island of Rongelap
at the time of the fallout on March 1, 1954. These were collected
and sacrificed serially in time. The last group of animals was
collected and sacrificed about two years after the inftial tslloﬁt.
Like all of the other previous examipations there were no gross nor
pathological changes intge animls that could be definitely ascribed to
radiation. The estimated exbe:ma.l gaumn dose was nsar SO0 roentgens
for the two years. '

20. Of equal interest is the body burden of strontium-90 in

these animals. The analyses have not been campleted but Teble Two

5002051 - 10 -
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summrized the data to date. Thess mntmals have cantimed to live

(xith their pormal eating habita) (s the swvircement Garing the time
vhen the :us@memhw'wuumtmm:u
optimm and the stromtim:-90 was highest in the sofl-plapt-anivel cycle.
Also, due to thelr relatively short 1ifa spas, it would be expectsd’
that they bad apgroached equilibrium valuss. These data Support the
mmm.mtmenmmwmotmww
(xnder the conditicns stated) would be sudstemtially less then 100

pp:afﬂr%yarwafwlcm
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1510 Femur .
1510 Tibia

TAHLR TWO

ANALYSIS OF A ROOSTER COLLECTED
ON ISLAND OF RONGEIAP FEBRUARY 1956

Vet &/m 5" /aample  Ou/ssuple (gm)

26.0% 210t39 5.19
k1.0 5T ¢ 119 9.50

* Dry weight of 2 femur halves.

5002059
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1. Tho Diviston of Milftary Agplisstio Mee bed plams prepured
for the resonstruction and rebsdflftation &f homes end ngmﬁes o
m. Mp’lmuuhm*wm.wwmm-m
rwmmamm*mumm.mum:m‘
be implememtad 1f the daclaion is meds to Feturn Wew st @is tive.
The High Comnissioner of the Trust Territorics of the Pecific Tslands,
the Commnder in Chief, U 5. Pacific Flest (to whom the Chiaf of
Feval Operaticns and the Commepdar in Chief Pecifle dolegated respomsibilit;
for this mtter), ths Cosmandar JIF SEVEN, and the Division of Mlitery
Aypucauanhawwﬂudm;m The eost of the progran is
'utin.tedttwwﬁ'rﬁ,m. ormum&-wof
m::mmmm:mmnmmamamuﬁ
to suppart the cperaticn for the duraticn of ihe project and for sub-
&lstence support of the Rcugsiap psople for one year alfter their return
to Bongelap. The remaining %:50,000 for recomstruction of the villsce
at Bongelap, rensbilitstion of fetlities thave, and evergency radlo
egipment, wiil be provided by AEC. '

2. mlgsacmmmmuumwwm-mwi-
bi1tty for the remmbilitation of the Mumgelsp pecple vith AXC assistence.
Although it ves mever mndi~clear what the extemt of this assistance wac
wu,mum:umniwcmmenmmammaf
the pecezsary funds, radsafe and health suppors, sl recomstrustion

asuistence. Howsver, it -as originally thought that the construction

- 12 -
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afert involved would de minar, sod Y MVEN fnelnded 324,400 for
this pwypose in their FY 55 and FY 56 dudgats. B:coums of this dudgeting

by JIF SEVEN, ALC has mever imclnded funds i this wark in its budget.

Sowvever, n&mwamhmﬁMpMu
mmwmmmmuumuupmdmm
entire viillage must bs reconstructed. The sost of this reconstiuction
snd other mmaﬁ.mmuh 4960,000. In sn effort to resoive
md.mbmmmwuﬂt CTECPAC'S statesent, ve roquosted
X0 (The Exocutive Agent of the Joimt Qilefs 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 euat of repatriation of the
Bongalapese been sonsidsred a Savy respensibllity. Ia viev of this
situstion ABC will sccept the respasthility for fumding foc the
mmmmmcmmmutwmu'mmpmm
vi1) mexe tas $280,000 wvailable out af the ALOC operating budget.

"‘T\k

.-13-
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. ApmErX g
mmmm,ugg

1. Mﬂunhunumﬁmaumm
Much 1, W,&Mmmmrmthmammmd
wﬁditqu"mmnw whum;amucstamts,
memAwwamwdmmm
mmwamummwmwmu
returmed to their hawe Island of Rmgalep as soom s It 15 possidls
Zrom bealth considaraticss. Such & statemsnt was submitied to the
17th dessiom of the U. ¥. Trustes Commcil, Sudccmsdites of Petitioms,
darch 27, l?%hw&-m.v@m,mmmmuworme-
Adnirtstering Authorities for the Trast Territory of tae Pacific
Teleadas radiological

2. mxummmo:mmw
emcmmwxwu,ummﬁmmpnmm@-
Ralf vears. The latest survey (July 23~a%, 1956) indicetsss presance
of a residual contaminetion an the Ixlsnd of Rongelap, but at a level
mumhm*mnmdm,uummmm
mmmwuuwmum
food supply, ¥ith tha pesaible wxveption of land crabs.

: 3. Tharefore, mmmuunmmwwm

1:/23;:; the return dﬁ%ﬁ?& ‘?&i‘?‘f& »cdend 88

muMmzmmmmmhMa:WMm

completed, ummmmm:mmmuamatmutm.,
-l -
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Dr. L. R. Donaldson, Direi
Applied Fisheries Laborat:
Unl ~sity of Washington
Seav.le 5, Washington
December 11, 1956

Comments on Sr90 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 1s 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 isotopes was Srgo and its Y90 daughter.

The land crabs being omnivorous can probably be considered
an index of biologically available strontium. However, the
ratio of the strontium to that in food items is mot knowni— - -
Judging from the meager data presently available the radio-
strontium content of the crab skeleton is more than ten times
that in land plants on a wet weight basis and is more than three
times that in soll on a dry welght basis.

The data from the Belle Island collections indicates thatk

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

WS >
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comparatively high levels of Sr90 in the carapace probably
represent a condition of equilibrium with the available strontium
- rather than an accumulation over a long period of time.
In muscle of land crabs collected at Belle Island in
February and November 1955, and analyzed in January and March f

0
of 1956, 5137, sro+¥%°, ana celtMyppli

accounted for 84¥%,
10%, and 1%, respectively, of the total activity. In contrast
to the exoskeleton, muscle had a variable, though generally
decreasing level of long lived isotopes throughout the post
Nectar colleeting period at Belle Island. Whether or not Sr90
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 Sr90 in muscle of land crabs from
Kabelle Island, Rongelap Atoll, indicate that the Sr90 level

is remainingwconstant; But here again individual variation 1is
great; the value for duplicate determinations of muscle from a
single coconut crab coliected in January 1955 was 59t1.5 d/h/g wet
end the aVerage of three samples of hermlt creb muscle taken in
Juiy 1956 was 59%37 4, m/g wet.

) It sheuld 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 little, if any, Sr9 (see for example NRDL-455
Table A.3).
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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 owmm 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

cenn2nhb
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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 NEDL.

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 ihfra-red lamp. Counts were .
converted to disintegrations by applying a geomstry factor based
on Kho as a standard. A self-absorption correction was also ap-
plied in each case.* t:lxid’er the wet ashing and plating conditions
used at HASL possible loss of vvolat.ile fission products such as

Rul0® _ pnl06 sg avoided.(3 ) For practical reasons, the coconut
outer and inner shells were dry ashed at 500°C prior to ,&issolu-

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.

cAN?20bLS



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 chloroplatinate. 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. Hallc_!en(s) on the Csl37 fractions of two
pooled urine samples (specimens. collected at Utirik gnd Likiep),
one wéter sample (HASL #3457), 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 ane hundred

hours. Within statistical limits concurrence with the theoretical
half-life 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 2li, 1956.
A follow-up letter frdm.Dr. Cbhn(6) éxpressed his idea that the
discrepancy in the beta éount pfobably lies in the conversion from
¢/m to d/m. NHEDL used_5r9°'-'!9° as a standsrd in this case and
for purposés of comparison, the HASL results were also gtandarﬁized
against Sr90 - Y90, It is felt that the use of K40 as a standard_'
allows the best apprsxiﬁaﬁion 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 RESURVEY - 1956

. Samples Recqived at HASL

(samples analyzed at HASL shown in parenthesis)

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

Fish - 37 (13)

Unicorn
Mullet
Surgeon
Damsel

See Cucumber
Bl. Tip Shark
Trigger
Siganue
Butterfly
Snapper
Squirrel
Parrot

Angel

Goat

Sergeus

Sea Bass

Grab - 11
Clam - 2

9 (L)
6 (6)

Snail

Coral

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

Coconuts - 26 (5)
Fortulaca 6

Pandanus - 16 (2)

Papaya - 9
Arrowroot 14 (7)
Banana - 2
Taro - 2

S0IL - 21 (13), receivi"ed L/3/56
' 3

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

- L (L)

Ciatern - 2 (1)

Well

Lens  -1(1)

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

- 7(7)

Ocean

Lagoon - 7 (7)

URINE - 2L (2L), received 3/29/56

cnno2nha
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# Interlaboratory cross-check samples.

Rongelag { Ge;en Eniasetok |Eniwetak §3£g fUtirik lgikiep ‘Kngg}lg
1 7; 1
1 (1) 1 1 Q1) 1 (1) 2 (2)
1
1Q1) | 1 zl) 2 gz) 1(1) |1(Q)
1
% 1
i 1
i ] 1 1 1
: : 1(Q1) 1Q) | 1)
1 1 1 o
1 1 1
1 ! 1 1
1 ; 1
1 i
1
i : l
3 1 1 3 3
2
2 b (W)* 2 1
1 Q) 1(1)) 1Q) 2(2) 11(Q1)
303 '3 | L N el eI
1 1 1 1 1 1
3" | 2 3 2 2 3 3
3 3 3
2 (" L2 2 | 2% | 2zt 2 @] 2 ()"
2
! i 2
| 3@ 33" | 3@ ] 33 @% | 3 ("
| |
i 2 (2) 2 (2)
1 (1) ‘ 1 )”
| 1 j
; i ‘
L) e 1) 1" 1t (1)'
1 (W% | 1 (1)"! 1 (1" L* C1* ] 1
| 10 20)] 9 (9)
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INTRODUCTION

On Merch 1, 1954, fallout occurred on scme of‘tﬁe Marshall
Islands as a result of a nuclear detonation at the Eniwetok Proving
Ground. At thet time 82 people were evacuated from Rongelap and Ailiginae
Atolls and 154 from Utirik Tsland. TIn June of 1954, the 15k were returned
to Utirik. Since Nhréh 1954 ﬁeriodic surveys have been made of these
Islands to investigate the degree of contamination.

Soils and biologicael collections weré.ﬁade on and arocund the
Marshall islands by the Applied Fisheries Laboratory (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 Laboratory (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 residual activity in the Pacific‘Oceanvby Health and Safety
Laborator& of the AEC and Office of Naval Research-'in Fbﬁfuary-May 1955;
by 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 Rongelaspese 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 of,ccntext. It should

be understood that the original authors are not responsible for any

SNN2082
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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 that 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. -
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I. EXTERNAL GAMMA RADIATION

Gemma dose rates were taken periodically on several islands in
the Pacific over a time ranging from about two days to over two years;
The attached map is an estimate of the gamma dose rates at three feet
above the ground at D+l (one day esfter the detonation). A very rough
approximetion of the degree of contaminetion may be mede by dividing '
these readings by four to arriw}e at units of gamma megacuries 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 the-refore are useful in this
respect when e\}aluating the data in subsequent sections of this report.

Graph One shows the decay with time of gamma dose rates on
the Island of Rongelap. Similar decay curves were fou.nd on other
islands in the Atoll and in nearby Atolls (Ailinginae and Rongerik).

The decay of activity of mixed fission products is assumed tq follow
(time‘)-l'e principle. This is intended to apply to disintegrations of
atoms. However, in estimating the reduction of gamms dose rates above
& 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 that occurs within 3)_few hours after detonation, integration of
the (*t::’Lme)-]"2 curve gives a faii- approximation since most of this total
dose is accumulated during the early periods when this curve lies near

the theoretical gamma decay curve. However, in extrapolating by ('t:i:nt-:)":l"2

OFFICTIAL USE ONLY
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there may be & significant difference in estimating dose rates a year
or more after detonation and in estimeting doses that might occur at
these later periods. 'This is because (time)-l'2 is intended to apply
to disintegrations of atoms. However, in estimating the reduction of
gamma dose rates above & plane with time there must be considered the
changing numbers and energy spectra of gamma photons released per
disintegration, and the 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 a fropicei
storm occurred. For these reasons, a streight 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 mature of such measurements,
but the curves suggest that a much greater reduction in contamination
wes produced by the first weathering events than for later ones.

The theoretical curve of Greph One would flatten out with time
due to the dominance of Cesium-137 with its 33 year half-life. The
last survey of Rongelasp 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 cantinued drop
in actual dose rates versus theoretical might be expleined on the basis

of the effects of weathering.
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IT. GROSS ACTIVITY
A. TIand Plants

Graph Two indicates the genmeral 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
'l::l.me.:l"2 _

Tahleé One and Two show ﬁhé analyses made by NRDL for the
first survey in February 1955? Table Three is based on the'beruary
1956 survey.h |

Tables Four, Five and Six show the amalyses by HASL.S’ 6

The high initial activity of the "edible plants" (Graph Two)
| was probably due to surface contamination caused by the direct fellout.
The rise in activity after & year after the fallouf occurred may be due
in part to sampling and counting variences but proﬁably resultg from
the ability of some plants to concentrate 05137 (See Section Radiochemical
Analysis), or may represent a condition of increased avallability of the
radiocactive fallout material to the plants. Initially the activity
in the coconut milk and meat was less than other edible plants but
the rafe 6f~decline of ﬁctivityfﬁas been less than for other edible
land plants probebly due to the higher percentage uptake'ofbthis

longer-lived 05137.
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GRAPH TWO

UC/ KG WET

0.1

25 06 800 25 00 §00
DAYS AFTER MARCH I, 1954
Rate of decline of radiocactivity in food items
from collections at Rongelap Atoll between March 26, 1954
and October 22-23, 1955. (arL) -
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Summary of Gross Beta .Activz.ty in Maqor Plant Foods

4
»t

_Coconut __

AvenggActlviﬂ (pc/g 105 o E/cc x 1032

*Meat 'Muk

. Uurik . 18
15

68

- 80
36
40

2,6
- 203

"8.0
12

16
18
12
19

9.8 -
- e -

.18

- 8.9
18

3.0

2.6
9.8
11

12 " v

13
12
18

25

30 .
5.0 '
9.4

v

*Collections made about February‘l, 1955
mta reported as of March 1, 1955.
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TABLE THREE

Gross Beta Activity in Plant, WS&mples(a) (NR]IL)

Gejen Eniwetak Eniaetok Rongelap Sifo Utirik Likiep

Plant

Portulaca

Arrowroot.

Pandanus

Papaya

Ripe Coconut

Green Coconit

Sprouting Coconut

Coconut

Banana

Tato

Part |

VWhole Plant

Stems, Leaves -

Tubers

Air Root
Leaves

Green Keys
Ripe Keys

Ripe
Green
Leaves, Trunk

Milk
Meat
Shell
Husk

Whole

- Milk

Meat

she’ "1, Husk

Milk
Meat
Shell
Husk

Leaves
Frond

Leaves, Frond

Fruit
Bark
fLeaves

Leaves, Staiks
Tuber, Roots
with Soil

PANTS®  (c/m/kg x 10°5)

87.4  19.2 3,05 1.26 - 171 133
11,0 4.5 0,32 0.25  0.21 - 0.03
2.32  0.57 0.69 0.55 008 014 0,03
2.87 017 1.05 0.32 096 0.08 0,02
2.64 102  5.28 038 015 0.21 0,03
.27 0.37 0.70 022 010 0.09 0.03
- - 0.53  0.17 - 0,07  0.02
- - - 0.12 - o1l -
- - - 0.25 - 0.09 0,04
- - - 0.09 - 016 0,06
2.87 . - 0.54 063 0.12  0.57
1.90  0.36 1.97 024 0.17 0,08  0.08
4.98 0,38 0.72 0.44 028 0,06 0,02
1.83  0.65 1.57 1.31 077 021  0.09
3.1 - - - - - -
- 0.29 0.11 0.05  0.13 - 0.05
- 0,33 0.25 - 0.08 0.07 0,02
- . 0.80 - 0.37 0,08  0.09
= " . 0.48 0-12 0.11 0011 °-02
. 0.11 - - - - -
- 1.61 . 0.7 71 .01 0,09
- 0.28 0.40 . 0,12  0.30 0.07  0.06
- 0,29 0.41 0,35 0.18 0,04 0, 02
0.73 : . 68 0.26 0,07
- 15.4 0.86 0.84 4.7 1.66
- 0.94 0.51 0.23 0.09  0.11
1.48 . - - - -
- . - - - 0.06
: - - - - 0.07
- - - - - 0.18
- - - 0.06
- - - - 0.19

(a) All counts'were corrected for the counting efficiency of sr90. Y9°
(") 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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OFFICIAL USE ONLY

II. GROSS ACTIVITY

B. Marine Organisms and Birds

Graph Three indicates the general level of activity in fish at
Rongelap Atoll a.nd-the decliﬁe of activity with time.2
Tebles Seven and Eight report the results of RRDL ,.a.nalysis‘ for
the February 1955 survey_.3 Tables Nine and Ten are for the February
1956 survey-h Tables Eleven and Twelve show the analyses by HASL.s’ 6
"The data show a significa.nt higher concentration of gross activity
in the livers of fish and in the crustacean muscles.
Tables Eight (a) and Ten (e) show the gross activi'ty. in dbirds

L
- and fowls. 3

OFFICIAL USE ONLY
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-Sun&mary of the Gross Beta and Gamma. Activig in Birds and Fowl

TABLE Sa

(b) No detectable activity.

(c) No data taken.

Collections made about February 1,

Data reported as of March 1, 1955.

1955.

istand and No. of  Wet Weight Activity(e x 10%/Tismef®)
Specimen Specimens (8) g Y
Rongelap Atoll
Gejen - Terns 2 163
Gut 48 115
Tibia 10 10
Carcass 197 280
. 253 415
Kabelle - Terns 2 184
' Gut 13 9
" Tibia 23 xoa®
Muscle 22 é
Carcass _24_2 _1_._3_3_
300 148
Lartaredj - Terns 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 1517 . 18 18
Lung 2 -2
7281 84179
Rongerik Atoll
Eniwe a<= Tetns 2 .©
Gut 10 9
Tibia 6 NDA
Muscle 33 14
Carcass — 128 284
, 175 3117
Bikar Atoll
Bikar - Tems 2 126
Gut ' 9 3
Tibia 3 1
Muscle . 40 14
Carcass ‘ﬁ_ _l&_
. 89 32
(3) pc are in terms of Co’V equivalent.
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II. GROSS ACTIVITY

C. So0ils

Graph Three shows the general levels of activity in the soils
~of Kabelle and Labarejd Islands of Rongelap Atolls, as reported by
‘AFL.2

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

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

Tables 16 and 17 show the analyses 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~
tion TTI, et - e ana 2% - Rl make up much of the fixed

contamination in the soils at periods of ome- year and more after the

fallout occurred.

~ e
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TAELE 13

_ , (NRDL)#*
Beta Activity in Core Samples of Soil
, Beta Activity (B7/min/g)

Island hg;,:: 1-in. Increment of Soil Coring -

‘ 18t 2d  3d 4th  5th  6th Tth 8th  9th
Likiep 1 140 40 4 NDA® wpa -
Utirik 3 1250 480 240 130 100 160 60 25
Rongelap 4 6600 2100 570 420 230 160 200 150 50
Busch 1 10,800 7,100 7,200 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 18,000
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 4,000 740 250 170 120 100 .27
Eniwetak 2 16,000 7,500 3,000 2,000 1,800 1,100 160 100

(3a) No detectable activity

*'ollections made about Fevruary 1, 1955.
ta reported as of March 1, 1vy55.
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: . (MmDL)*
Summary of Beta Activity in Gross Samples of Soil
e
v ‘ Beta Activity (B/min/g)
Number
Island of Samples Depth of Soil

0to1in, 1105 in.
Likiep ) SRR 90
Utirik 4 960 550
Rongelap 5 8,900 800
Enisetok 2 48,000 © 640
Labaredj 3 85,000 1,300
Kabelle 8 96,000 3,100
Gejen 1 348,000 12,400
Bikar 1 8,400 : 90 ;
'Eniwetak 1 12,000 240

#Collections made about -February 1, 1955.
Data reported as of Mgrch 1, 1955.
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PARLE 1k
Beta Activity in Soil Samples Taken From Exposed Soil Profiles (NRDL)*
Deptti L »Bau Actlvity (a'[qll[n
i 4 Tsland )
( Rougelap Labared] Kabelle  Kabelle Kabelle
Ol 12,400 130,000 72,000 93,000 97,000
3 - 1,500 " 380 6800  9.900 440
e 110 960 1,700 400 130
9 140 Mmoo 10 2,300 - 240
12 wDA 4) 160 40 680 140
18 0 120 TS 0 90
“ ' ' 40 . 100 70 NDA
' 30 | " NDA
36 S - 60
40 | ; ) 40
(a) No detectable actvity _ | . .
T sCollections made sbout February 1, 1555, |
RN ~ .. Data reported as of March 1, 1955.
A B |
\
"?'3-"

cAnA2L LN



Source

Cistern ‘ - o-
well - 7 -

soil and water in May 1956.

(c) NDA mdxcates no detectable acuvity.
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IT. GROSS ACTIVITY

D. Water

Teble Eighteen suggests a relatively high ratio of activity
associated with the filtrate which is perhaps not unexpected since

" the fallout material comsisted principelly of calcium oxide and cal-

cium carbonate.

L 2 2
Tables Fifteen , Eighteen and Nineteen show the gross activity

found in water sources. Table Twenty the analyses by HASL.
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TABLE 19

‘ o (NRDL ) *
Summary of Gross Beta Activity in Water
Beta Activity (8°/min/liter)
Sources 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 6,300 18,000 430 44,000
Busch 36, NDA o o 14,000
Eniaetok © 480 260 23,000 ] ‘
Labared;j 7,700 56 8,100
Kabelle 2,300 60 : 15,000
Lomuiial a8o 170 .
Bikar 31 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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ITI. RADIOCHEMICAL ANALYSIS

Tables Twenty-one and Twenty-two show the rmdiochemical analysis
" made by AFL for the 1954-1955 surveys- and Tebles Twenty-three, Twenty-
four and Twenty-five for the Juiy 1956 survey.7 In two pools of 19 and
15 feet fish muscle samples collected in late July 1956 and 'analyied
by AFL, no radiostrontium {ms found.
| Tebles Twenty-six and Twenty-seven show the radiochemical analysis

}made by NRDL for the February 1955 survey,3 and Tables Twenty-eight and
Twenty-nine, Thirty, Thirtfy-one , and Thirty-two for the February 1956
survey. '

f.thbies Four, Five, Six, Eleven, Twelve, Sixteen, Seventeen,
Twenty, Thirty-three, Thirty-four, Thirty-five and Thirty-six show
enalyses by HASL.

137 accounted for an appreciable portion of activity found

Cs
in most of the plant life. However, in terms of a potential biological
hazard the stro;.\tium-90 activity is of most interest. |

At one jreé.r 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.
sr?%s present in an appraximetely 1:1 ratio: with Sr89. ‘Since the

89 90

Hunter and Ballou calculations indicate that Sr each contri-

and Sr
bute about 2 percent of the ‘Egtal beta activity at one year a.ftef
fission, there does not appea.r*'_bo be any fractionation of radio-strontium
into the soft tissues. As expected, most of the internally deposited

radioactivity was found in the skeleton.

OFFICIAL USE ONLY
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_ 1
"Tissues of a few marine specimen were anelyzed 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 9 contributed the largest

percentage of the total beta activity.”

. The AFL reports:

0 v

"w=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.=--- '

"eeaIn 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 calclum salts are stored.. The radioisotopes in
salts 'OLea.chgg from the carapace were found to consist entirely
of Sr '

"e--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 ron-fission-product
radionuclides may account g r more than half of the total
activity in some fish. Zn contributes one-fourth or more of
the total activity in shark muscle as determined by radiochemical
analysis and confirmed by following the decay."

(Zn65 is not & fission product.)

The two year survey by NRDL contimues to indicate the high

* See Section IV
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percentage of Zn65 in fish. Unlike localization in the liver of mammals,
Zn65 was found distributed feirly uniformly among the tissues. The
Co6° found in clams accounted for the major portion of the activity.
(The ability of clems to ‘concentrate 0060 selectively was ver;!.f_ied by
hboratory experiments.)

The prcentage of caJ..cium in Pygsgils_ that ) ie a.va_i_la.ble to the
plants is not known. The Sunshine Units reportecl are on the basis
that all of the calcium is gvailable. This provides a base line u.ntil

petter knowledge is gaimed but it is recognized that the correct_yalue

for Sunshine Units probably are one to two orders of ‘magnitude higher. :
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TAELE 21

Radiostrontium, Radiocesium and Radiocerium-
Pragseodymium in Biological Samples,
Decémber 1954-January 1955 (AFL)

Percentage of Total Activity
89 - g _ca137 c,ew‘rrlu

can?2i7l

1955

Island Organism_ sr Sr
Rongelap Atoll .
‘' Qejen #31 coconut milk 0.1 <0.1 8i. 0.0
Kabelle #37 Caulerpa - - 0.0 Ti.
. . #30 coconut milk - - T2. 0.0
38 Halimeda - - 0.0  28.
39 coconut crab .
~ muscle 0.86 4.8 67. 1.0
| #41 mullet muscle - 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 bone 0.0 0.0 0.0 26.
Mellu #10 dogtooth tuna 4 ' .
muscle . 0.0 0.0 4.8 0.6
Rongelap coconut meat 0.0 0.0 26. - £0.4
8 coconut milk . 0.0 0.0 T78. <0.2
2 pandanus fruit - <0.1 1.3 110. 0.7
34 papaya meat <0.1 2.5 68. 3.7.
3 squash meat - -<0,1 .-1.5 S1._. 1.0
Dates of analysis June-July 1955 Sept. July
1955



TABLE 22

Srgo in Blological and Lagoon Bottom Samples
from Rongelap Atoll, october 1955 (AFL)

Srgo,
Total Percent
. Activity of Total
Island Sample . d/m/g* Activity
Rongelap coconut meat 110 o -
pandanus fruit ' 180 2.1
- morinda " ‘ a7 4.6
Labaredj arrowroot corm 40 - 3.2 .
Kabelle coconut crab muscle . 440 2.9
. . " " "iver" 1,200 12.
" " salts of carapace 50.
" " euticle " " 29.
Labaredj glant clam mantle and muscle 1,700 o
, " " kidney 5,200 0
Labared) bonito muscle 150 [o]
' " liver 1,700 0
"  bone 390 <0.6
Kabelle grouper muscle 31 ¢)
" liver 5, 500 0
goatfish muscle , 2 0
Labaredj tern muscle 61 0
Kabelle lagoon bottom, depth top .inch 40,000 0.73
of water 6', fraction ) Tth inch 25,000 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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TABLE 26

‘ Radiochemical Comgqsition of Residual Contamination (NRDL)*

Percentage of Total Activity Observed (3)

Material & Radionuclides
$% 5% parerarn  zB5®  gt®® W
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 42 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 4 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 4 67 10 45 11
" Sofl 0.8 2.2 73 0.1 233 11
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 6 9.2
Lagoon Water 0.9 4.0 76 9.7 7.0 0.8

(3) Values as of 15 July 1955 (16 mos after the nuclear detonation).
() Nb95 and Rh1% may be calculated from the reported parent values.
(c) No detectable activity.

*Collections made about February. 1, 1955.
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- TABLE 30

A'vera_.ge Relative Composition of Nuclides in
Plants, Soil, and Water (nrpL)
b ———— e

Relative Composition (per cent)

-

So No. of Total
urce Samples Cs!¥? Rare Sr%  Rul%
' 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 l 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
Arrow Root Tuber 1 75.4 16.8 1.0 6.8
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
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TAELE 31

Sunshine Units of Plant, Water and Soil Samples

L e =
’ PLANTS

Yy < .
sample Island San.lple ralcl_um Sr Slmshmeglémts
. Weight Content (d/m/sample) (2,2 d/m Sr?"/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 2404+ 33 322+ 44
Coconut Husk Rongelap - 200 162 340+ 28 950+ 176
Eniaetok 23 58 150 + 24 1200 + 190
Gejen 360 417 420+ 24 4060 + 240
Coconut Meat Rongelap 450 28 110+ 60 1801 + 960
Eniaetok - 160 40 18+ 29 200 + 320
Gejen 190 20 28+ 23 635 + 520
Coconut Shell Enizetok 90 16 26+ 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
Utrik 36 163 NDA 0
Coconut, Whole Gejen 170 19.5 157 + 22 3600 + 520
Arrowroot Tuber Eniaetok 305 1140 - 250 + 26 ’ © 103+ 10
Sitn 280 383 73+ 16 86 + 19
Gejen 103 114 196 + 35 180 + 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 8200 + 300
Gejen 32 43 NDA 0
Pandanus Air Root Eniaetok J‘.ﬁ 23 20 + 33 390 + 650

Gejen - 30° 14 105 + 27 3360 + 840

February 1956
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TAELE 32

Sunshine Units of m, Water and Soil Samples

W

Safnple Island

Calcium in kg of Soil (g)

- SOILS

§e90

Depth, (0-1in.) Rongelap -

Gejen
Eniaetok
Sifo
Eniwetak
Utirik

Cistern Rongelap -

Utirik

Well Utirik
) Uririk
Eniaetok

Ocean Rongelap
Utirk
Eniwetak

Lagoon Rongelap
Eniwetak
Utirik

316
341
352
350
360
268

WATER

(d/mAfter) (2.2d/msi90/g ca) -
3.3 x 104+ 1.3 x 103 47+ 2

Sunshine Units

5.26 x 106 + 5,2 x 103 7 x 103370

2.1 x 104 + 2,2 x 103
1.3x 104 + 1.0 x 103
5.8 x 104 + 2.3 x 103
4.8 x 10% 4 3,0 x 103

Calcium in Liter (mg) Srso(d/ m/liter)

48
61

88
80
21400

362°
408
402

456
137
441

1180 + 10
20+ 14

39 4 10
NDA
NDA

NDA
NDA

190 + 68
NDA
204 1 50

28+ 3
1741
73 +3
9246

1.1 x 10 4+ 230
147 + 104

201 + 54
0
0

o

188 + 68
0
208 5 150

{2a) NDA ndic:ates no derecrable a vy

February 1956

ENn?21138



500213b

Teble 33 - See Table b
Teble 34 - See Table 5

Table 35 -~ See Table 11
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) TABLE 36
0 -_IT NPEID N IAD SURVEY SAMOLES (HASL)
Sempling
MARL  OAFL : tessiies L Tolad Astivity () 90 ca .
Puber Bwper - Srmnim Nam oled M e b CDite dekwt  g/a/gowet  gms/g -t 8.6,
WAL 19 Nelsturet otwp  gued Bemgulay 12356 Frme 10105 M 81 soq  0.0056 20 2 n
10 Selothurel swe SGombmt Rengrlyy T2 e B n hocepiste 0.158 incom lete
=1 Balotharel atwe Rengalsp 1-2::‘6 I, Ine _10-10-56 30 incamplete «0.00101 incceplete
312 fridesma gigw Sabells T I,ine."20-20-56 2.6 0,030 & 0.006 <«0,00239 F13
h] D frides gige  mesle Sabells  Tel-56 Lis 10-10-% 1.5 inoosplete 0, 00400 tncorplete
Ul} Gonchite e Eabells  Telh-56 ] Bo - Vot - Weight - Dsta b 3 300
AN Osmebdta sinloten Eshelle V=2b-56 s . . . . 90 3170
k9 LhSe  Oemsbite ver Kabolls  Ta2i-86 o . . . . b00 2300
WSO 3508  Osmehite ssleten Kabelle T=le=56 3 . . . . an 2 &
W5 1500 Cwmskite Uwe Kebells Todle=56 - . . . . 2020 * 1%
g T-50e a-u: meeds Lsbells ;-zb-so »E [ . . . ;ggg L gg
358 Omcht sinloten Rengalep . e » - . . s
W05 151 Oemebite sinloten Eshelle 'rﬁ . -8 LI . . 30 £ 150
WOX  P-066s  Besf fish meals Rengs: T-23-56 3 0.0% & 0,003  0.000808 o o+ Ly
M P Deef fish [y -.':3 7-23-56 3 - § ‘\.9” 2 o.oag 0.0T11 12 s oS
037 F-266e  Beef fish Uwe Reagelep T-23-56 1 Wm 230 0.05 ¥ ' poshnek 1 8619 0,000990 E——" zzn,
a W038  P-3lm  Besf fish mmale Eebelds  Tu2iS6 1S I,Ime. 20.10-56 2.9 0,027 20,004  0.00125 g8 L
Hg Po3Uh  Beaf fish msele Eabells  Te2h-56 15  I,Ime. 30-10-56 0.9  0.L0) £ 0,007  0.0010L 5 e 3
. P3lhs  Beef fish bome Kabelle %256 A5 I,Ime. 10-10-86 0,66 0,106 £ 0.0My O.07LL 0.03t Q.00
boh)  P-3ibd  Reef fish fre= Kabolls 7256 15  I,Ine. 10-30-86 7.2 0,061 £ 0.0L1 <0.00L85 to
b2k RO- 1  Bresdfrwit - Rongelep  7-23-56 = 0,26 % 0,008  0,000LL7 20 2 10
hes -2  Pepan sssle l-: 12356 1,Ine 10-11-56 0.86 0,38 20,01  <0.0(208 L
W2 20-2  Pepem sests Seagelsy 72356 = 0.38 20,000  0.00237 w2 L
m B0 §  Oosamut anet Rengelep  7-2)-55 I,Ine. 30-1086 0,3 0,01 & 0.00) <0.000376 F3%
n.z  Qesewst [ V)] Remgalep  T-2)-56 -t 0.0 * 0.00L(A) 0,00007TmAl) S8 & T
% 80 Nerinds pup & sende Rengelep  7-2)-56 =z "3 1.4 % 0,048  0.000659 1000 £ 50
l W02 20-12  lerevrest own Bemgelep  T-23-$6 IJdne 10-10-56 0.16 0,27 £ 0.00k  0.000642 190 & 3
MO0 RO-36 Pendanms feudy Rengelap  7-23-56 ne 6) 1.2 30,041  0.00106 §30 ¢ 20
031 B0  Cocemub met Sabelle Tn2h-56 I,Me. 10-10-86 0.86 0,15 $ 0,003 <0.000250 = 272
MR RO-21  Cosermh i3k « Eabelle  T-3h-56 3 1.9 20,07  0,000L70 720 s 130
03 02 Py =19 Beagelep  T-2)-56 I.0ne 10-10-86 OA0 0.7 £0.006  0.000636 W s L
L aTL . Salamd Total Astivity (P) 5090
’m N3 Ime lasaven = ) s 73 ) L4
Claters - Replep 92756 llage I,1ns, X 1,000 (after filtering tuice) ’
s Bl . Segulep T-23-56 ilge e % 31000 {afear filversng twios) 7700 2 300
&
RSL WAL Sapling Osllesties " tetal Aotivity () SO 5% . 3r8/  towl Ca  Mnimum
Buber Puiwr Jem\im  Bete % .Y Jab  GDate .'_‘ 4/n/g-wet o/miee?- 5__."6 J Vi .13 s.u.
LY
008 Eabells  T-3h-56 og irevest) WASL 8- hS6 39002 80 150 2 3.7 0.07 0.29 L
LiIne 6-29-56 120 15 il 0.3 20 ¢
3003 Ksbells  Telho36 4 (firos owd)  WABL 8- 456 MOS L LS : - '
s I,lne 8-23.56 m W 2ol 0.32 58 : 0.6
300k Radells  T-20-56 (3 (fisws ood)  MaSL 8. b-56 140 R
I, 8-29-56 106 1.5 L 0.07 0.3$ .o - 0.9
oy Kabolls < YulinS6 . O-2° seoend set msy 8- b56 €010 2% LY 0.16 0.37 .
{ ! I, Ina 8.30-56 »ho 265 21.2 0,3 330 2
3008 Aabelle L8056 - (oosent oot) mSL 8 L-S6 IWOLI2 B 129 0.07 0.35 .
. I,Ina 8-30-56 ms % 211 0.35 125 L2
808 Kabells  T2.$6 1~ 4 (oosvnd o0d) a3 B- 656 NSO E & S t2.8 0.08 0.5 .
. . I,Dm.  0-30-56 651 3 *o.57 [ [ ]
a8 Mengelep L2356 . Ot° 200° fr. Jagows MASL & bS5 266 3 - '
i ' village aree  I,Jme 8-30-56 182 s 10 2oldo 0.36 0 *ia
3809 heaglep T-23-56  34° 100° fr.dagesa WASL &~ b-56 ) .
: , villagm ayes  I,ina  8-30-56 .2 us 201 - 0.35 5.8 20l
o Baply 10055 b 2000 fr.lageen WASL  B- b-S6 shs . '
villags ares I, Dm  8-30-56 k.9 0,982 0.03 0.32 14 ook )
»D Rengelep 72356 g nié 1oland WASL 8- hS6 12202 S8 68 22,8 0.06 0.20 .
I,lne.  8.3-56 &) n ton 9.32 ko *o.5
e Rengeley  T-13-546 =i uid folasd WL W56 WL Q1 ) . .
. Line 8-30-56 206 4.0 2 0.2 0.35 Lo ;
»n Bongly T-2)-54 (¥ ] oid ta)emd WL kS 1N .
1,ine - 8.30-56 L. 0.98 2 0,03 .3 1.4 000
o Parey 1-25-96 ouwrtass shere MASL B~ h-S& 27900 2 20) 7.6 220 8.7 0.3
» Parry 12556 ow-ouwrfoss ohere KASL & 156 1032 %
® As of 9-20-56

*

Isotopes, Ipcorporated, Westwood, N. J.

** Nuclear Science and Engineering, Pittsburgh, Ps.

Counting Date September - October 1956.
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IV. INTERNAL CONRTAMINATION OF ANIMALS

Af the time of the fallout on Rongelsp Island there were a
variety of animels present. These were leﬁ:,* to live on the Island,
and representative numbers were callected on ‘;l;e 8fh, 25th, 33rd, and
51st-53rd days and then é'a.criﬁ.ced. Tables ‘mirty-séven, wty-ei@t,
and Thirty-nine, show the relevant data cbnceming external doses to
the animals while living on the Island, and an analysis of their in-
ternal contamination.

Over 90 percent of the activity in the body of animals wag in
the mkeleton. At 82 days past detomation, 62 percent of the skeletal
beta activity of the pigs. was due to Sr89, seven percent .‘Balb'o, and 10
percent rare earth group. However, it was reported that "---In the six
months period post detonation neither significant gross changes nor
pathological changes which could be definitely ascribed to radiation
were detected in any of the tmina.ls."8 (

Table Forty shows the sctivity of a rooster and rats collected |
t{m years post detonation.é 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 percent of the totsl body activity was in the
skeleton. .

Since these snimals represented interesting cases of living
continuously in & heavily contaminated environment, an 'analysee' was
made later of séme, rats and a rooster col;l.ected at the two year
period (Table Forty-one).9 These data are obviously not complete
nor precise but do indicate the rela.tively low body burden of
strontium-90.

} OFFICIAL USE ONLY

| 5002138 |




TABLE 3T

__.S.aP._.u.S‘ and ixternal Radiation Dose- of Animals from the v»ﬁ:ﬁ Areas

of Groups I and IV

1.! Series A Series B | Geries € Series D TOTAL
Sene or A || 280 = (bay &) 30 r(Day 25) || 340r (ay 3) 30 r (Day 51-53) |
\ ooﬁooﬁ.o.v Total [Dead [ Suc'd || Total|Dead] moo.a _ Total |[Dead Pactd |[{Total{ Dead otal |Dead |Sactd
Animals Rec'ad , Rec'd Rect'd . Rectd tectd
i {
Hens 6 1 1 20 | 2 2 11 5 371 841 3
Day 23| Day 23 Day 42 | Day 44 D
165 43 .mwum f ¢
. % #39
2 #35
99 #7
)]
Roosters s 2 1 1 411
,\ cblnuhm :
‘Chicks 9 9 9 9
Ducks 4 4 11
Pigs 1 1 7 4 1 5
Day 4 . D W
w.w« Sow
57 #6 w
82 #24
. |82 #25
Cat 1 { 1 v
66 118 9

tgan&oﬂnnoéﬁﬂ.o-mnuuogouu?osnnoHnuoo
‘(Group IV area animals rec'd 32 r external do .-w

** Day Post Detonation
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TABIE 39

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

Beta Activity - d/m/total semple

Gross 89 ) 140 L
Sample Activity Sr Ba Tota
x 10-3 x 10-3 x 10> Rere zerth
x 10=-
Skeleton {totel) 8890 5660 660 1010
Liver : 31 0.20 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 (5mall) 2.3 0.62 0.50 0.51
Kidney 3.3 0.21 0.42 0.74
Remaining Tissues 690 . - - -
Total 9630 2667 665 1020
Urine Sample, 2/ hr 13 8.7 1.2 1.6
Pig #25 (22.7 kem):
Skeleton (total) 8600 5100 530 690
Liver 27 0.53 0.20 5.5
Colon & Contents 16 560 342 449
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
Kidney 3.1 0.14 0.19 0.52
Remaining tissues 220 - - -
Total 8870 5107 534 y{*"]
Urine Semple, 24 hre 6.2 o 0.40 0.54
SUMMARY
Gross Beta Activity Skeleton Total Body Urine (2, hrs.)
Sr 89 "~ 62,0 58,0 69,0
Ba 1.0 6.8 6.5 7.9
Rare Esrth 9.7 . 9.0 10,5
7845 73.5 8744

A1l values corrected for decay.
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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 1074) x 10-4) x104)  x10"%)
Rooster 1 -~ 2250
Skeleton 560 52 93 101 181
Musc le 1050 a.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
Total Activity 60.5 1190.3
Rats 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 7.5 0,04 10.2
Gavtroitestinal Tract 10 0.32 - 32.0 0.27 - 27
Liver 3.6 0.08 21,7 0,06 15.6
Respiratoty Tract 0.5 0.03 62.0 0,02 36.0
Toial Antuity REZ 0.64

Februér; 1956
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TABLE 41

ANALYSIS OF RATS AND A ROOSTER COLLECTED

Rats

1515 Carcass**
1516c "
1517C "

** Does not
Rooster
1510 Femur
1510 Tivia ~

*%% Dry wel

ON ISLAND OF RONGELAP PEERUARY 1956

Wet d/m Srgo/sample Ca/sample(gm) S.U.*

Wt. x

4.7 642 23 0.533 545 % 19

62.5 315 % 62 0.315 453 90

32.3 367 Ia 0.353 y70 27
include head, femurs, tibiae and viscera.

26.0%%x 1210 * 39 5.19 105 * 3

41.0 5702 % 119 9.50 212 2 5

ght of 2 femur halves.

*5, U. = 2.

2 d/m sr2°

ceano Lt

gm Ca.
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Y. RESIDUAL ACTIVITY TN PACIFIC OCEAN

During February-Mey, 1955, & survey was made by the Health and
Safety Laboratory of the U. S. Atomic Energy Comnission and the Office
of Faval Research (Operation Troll)- of the Pacific Ocean extending from
the Marshall Islands westward acroee the Pacific, noffhvard to Japan,

then west to San Francisco. -

The Chart represente data on activity found in see water and
plankton. Table Forty-two showﬁ some representative data on activity

0 N
versus depth of water sa.mple.l Tables Forty-three and Forty-four show

10
representative date for marine life.

Below is a summary of some of their conclusions:

1. Sea water and plankton samples show the existence of wide-
spread low-level ectivity in the Pacific Ocean. Water
activity ranged fram 0-5T0 d/min/liter and plankton from
3-140 d/min/g wet welght.

2., .There is some concentration of the activity in the main cur-
rent streams, such ms the North Equatorial Current. The
highest activity was off the coast of Luzon, averaging 190
d/min/liter down to 600 m (April 1, 1955).

3. Anslyses of fish indicate mno activity approaching the
meximum permissible level for foods. The highest activity
in tuna fish was 3.5 d/min/g ash, less than 1 percent of

the permissible level.*

4. Measurements of plankton activity offer a gensitive indice-
tion of activity in the ocean.

* Based on 1/10 m.p.c. of that for atomic energy workers.

OFFICIAL USE ONLY
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£ radibacﬂvity in the sed

1956 another gurvey O
Since June the

On June 11-21,
ted near Bikini and
a during the spring 1956

Enivetck Atolls by the AFL.

was conduc
test series of -detonations,

survey was cqnd.ucte
Table Forty-five sum=

might be expeéted.

higher activities
a that the average (see

relatively
Tt will be note

marizes some of the date.
-~
gctivity value for plankton is about T ,000 greater

geparate report)

than the average gurface water value.
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TROLL CRUISE

\ 12975l
R 78/~

h 138/57

q 27/64

g 147/28
R 78744
y 90/67 T2/
o 105/72

R 174/39 132760

4 42/83
9 141/120

o 93/16 ENIWE TOK Aroua

- “Yazr32

138/80 &
48/2) §

o 108715
28 * ,
A\§ 27/18
29 33/12

Disintegrations per minute per liter of seawater/disintesi'ations
per minute per gram of plankton.

SAN2 1Lk

BiKiNI ATOLL

RONGEL AP ATOLL

69/55 78/80 8- »093/23, "N oerm atoL

.
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Stations Sample N

B!

—
O O o =)o B

11
12
13
14

2 18
19
20
21
22
23
24
25
26
27
28
29

3 34
35
36
37
38
39
40
41
42
43
44
45

4 49
50
51
52
53
54
55
56
57
58
59
60

ean21hl.

o. Depth, m

0

8
24
43
64
388
128
169
250
340
437
552

25
44
63
85
119
155
222
296
370
468

0

9
28
55
79
110
164

Pretripped

325
426
534
646

25
51
1
98
136
184
279
373
478
590

TARLE 42

Wwater Samples at Stations

d/min/liter

24
60
32
%
30

90

(-15)

57

84

36
66
87
18
24
160
27
0

0
45
36
100

A

“ Stations Sample No.

5 66

= 67
68

69

70

N

72

73

74

75

76

77

6 . 81
82
83
84
85
) 86
: 87
48
89
90
91
92

7 96
97
98
99
100
101 -
102
103 .
104
105

- 106
107

8 112
13

114

115

16

! 17
| 118
119
120
121
122
123

Depth,

0

9
26
52
73
9%
142
190
280
369
468
579

Doubtful

27
54
76

108

154

205

202

293

404

519

27

54

77
109
153
197
281
157
449
552

m d/min/]iter“‘

51
210
120
45
160
96

36
(-320)
110
87

72
110

]

i

i

i

!

|

!
Cast 66
2 |
BT
(-66) |
: 48 |
2

96 {

(-9)

57 |

60 ‘

‘B4 !

72

66 :
o

100 i

120 |
3 |

(-140) |- .
6 !

42 i

27 |

130 i

260

66
140
9
96
30
(-9)
21
100
18
100
9a
aq

.



DAEIE 43

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

Yeliowfin Tuna

. No. of Light Dark - Bone G.1.

Area Date Fish Skin Muscle Musde Rib-Vert. Liver Tract Gonad
Off_Morotai 4-1-55 0 19,16 10,10 4,24 92,4 5 17
Off Morotai 4-1-55% 3 4,9 12,8 0,0 13,16 9 7
Off Morotai 4-1-55 2 10,21 8,8 9,22 10,22 0 6
Average 3 2 13 "9 10 11 5 10
iEniwetok 2-12-55 1 785 70 608 286 2820 272 90
i
]'Ponape 12-16-54 6 79 101 742
} ‘
:Shark Cartilage Kidney
I.s'm. 4 3.14-55 20 22 15 : 19 8
, 9A 3-18-55 11 10 11 0 13 9
[ C9A 3.18-55 15 32 19 4 28 ,
i 10 3-18-55 0 18 19 ] 40 § 9
i 151 3.24-55 171 13 30 9 4 52
i 29 4-1-55 44 11 26 8 56 39
iAvoruge 6 44 18 20 4 27 23
: Bikini 12-5-54 142 671
i ,

’Rung(-lap 1-29-55 1 687 125 191 2670 490
!
‘Eniwvluk 12-1-54 ] 1320 173 728 18900  SH3

sAN?21Lu8

Carcharhinus
menisorrah

CGarchiarhinus
me lanopterus

!
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TARIE Li

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,
7 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
Boune 10,32,39,42,0 25 55 27.56,36,0
Liver 70,58,58,52,53 30 323 3574,72,15,307
G.I, 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
Entlire : 194,160,144,184,207 115,337,728,321
Parece Vela Brouﬂjil
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 6,488 10,12,9,79,132
Entire 85 335 20,18
Okinawa Butterfly Fish "Catfish" Cardinal
Skin 17,0 6 13,17,15,0,5 - ;
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

5002149



Derth in
M. ters

G- 200

<5
50

10

iAverage Value for All Stat.igns for Plankton, Residus from Water,
and Filtered Water (less k*©) as of Date of Collection (June 12-21), 1956
(AFL)

-

Flunkton
d/m/g(wet)
71000 ) .
Residue from Water Filtered Water Total
" d/m/1 € of Tctal d/n/1 | ¢ of Tctal d/m/1
5700 58 4,200 L< 10000
280 BN 50 3 6800
13800 1/ 780 81 9600
1300 13 - 550w 81 6800
1.00 2t 3900

.eni9

2900 Th
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