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CHAPTER 1

INTRODUCTION

As @ result of a mucleardetonation in Operation CASTLE, several

atolls in the Marshall Islends were conteminated by radioactive fall-out

to such an extent that evacuation of the inhabitants was necessary. Plants,

anitcls, water and soil vere collected froa the islanis one month after the

fell-out occurred. The liva anirals vere sent to the USKRDL end redfochemical

enslycis wag made of thelr tissues to provide informtion on the internal

reJintion hazard. A report()) of this study hes been published.

As a follow-up to the original study a resurvey of the contaminated

Rarshall Ialands wag undertaken. Radtochenical anilysis of food plants, fish,

water, soil, coral, algee and birds indicate the natura and extent of the

interval radiation hazard ercated by tha residual contamination on the islands.

Buch data vere necessary to determine the possibility of the re-occupancy of

the contaninated islands.A germs dose rate survey vas conducted to determing

the external rediation hazard. The present report presents the data obe

teined froa the resurvey of ths contazinated islands one year after Cp2ration

CASTLE.

1.1 Objectives

ile Atoll Resurvey Project wes entitled "Follow-up Determination of

the [xtezt of the Distribution of Fall-out Contacination on Ronzelap end

Other Atolls in the Marshall Group." Its specific objectives weres

(1) Go provide data upon which a dacision can be based es to whether

and wien the evacuated eThao eefely re-occupied by their forser

Le Stuty of the rote)Beeive Contacrinaticn of Ruzmain Beings and Anirols
ord Coatexination of the Environ-ent Resulting from Fall-out in Operatioa
CASTL3 Addendica report, Project 4.1 Ogzration CASILE WT-935.

- . . l
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(2) To provide information about distribution of the eoatantnation

on a lsnd erea vhich hadbeen heavily conteminatedby fall-out. aan oes
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CHAPTER 2

GROSS ACTIVITY Dl PLANTS, SOIL, CORAL, ALGAE AND WATER

At the tine of their collectica in the field plent, soil, coral

end elzze samples were placed in individual plasticbags for ehiprent to

USERDL. Fater secples vere collected in l-liter polyethylene bottles.

2.1 Frocedures at the Leboratcry

The edible portions of the food plants were separated froa the in-

edible portions with every preccution being taken to ensure a low probability

of cress-conteciination. Weiched ensples of the food vere dried at 110%

end then ashed in a mffle furnace at 590°C. The esh wos transferred to

tared alucinun planchets, veiched and prepared for counting. Samples of

supporting plent syste:s and grass were prepared in the sace feshion.

Fresh water 6a:cles were acidified and the entire sample evaporated

to dryness. The resifue wes taken up in water end the slurry transferred to

& planchet for drying, weighing ard counting. The ectivity wes isolated

fraa ocean vater satples ly (a) buffering vith TH,C1 to hold ragresiua in

solution, ena (b) precipitating the natural caleiun with-Tra,C03. ‘the

resulting flock wes allowed to cettle overnight and the bulk of th2 suparmct.at

was removed by suction or decentation. The remaining slurry wes tronsferrad

to lustroié tubes ard centrifuced. The preeciritete wos washed ooce with

vater, transferred to on elurinun plioncket and dried at n0°%. Anolyais

of the supernatants frou the more active sacples showed that reccvery of

activity by precipitation ron fron ® to 30 rer cect.

Soll and lagoon bottan gilt samples vere dried and mounted in
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eluninim plenchcts for counting. Coral and algae sexples weredried overe

nicht at 110°C, ashed for ob beat 500%, pulverizedendnounted in

elucinus plnnchetse a _— Ly

After rountingy the sapien vevere ‘eounted vitha‘qo-flow proportional

counter at 26 per cent geometry as deterained with:av303¢stanisrd or with a

1.9 ne/sq cn, end-window, Celi tube and Muclear Instruments scaicr at 14 per

cent ceomtry es deterninadwith a U.3a stendard, | Absorption,ord seattering

corrections were deternined expirteally wy counting varying weights of

individual sacples and extrapolating the opecitie activitiesto zero sanple

weight. Absorption curves: on aul capes showedpegitgibte srounte of KO

betes es compared to the gross coutanination. . : -

202 Results and Discussion

2.2.1 Vajcr Foxls te

The cross beta activities found in the najor tood itens are

succurized in Table 2.1 The data are presented on the woods of vetveicht

of sacple. The prevalence of soft beta eateston tnpany ofthe ‘food ssezples

necessitates rather large corrections for self-absorption batnosiguficant

errors are introduced through the correction procedures — ee

A m=ober of cocomt samples vere collected because of thet icportance

es e food sourc2. Three staces of crovth are representcds young eveen

coconuts the rilx of which 4a drunk, copra stece nuts prized for focd, and

sprouting coconuts which ylelé highly palateble reate In gensral, the

activity cs7onrs to be higher in the nore rature coconuts. Wids variation

in levels evoug sicples froa the sams ielend can probebly be aécounted for

in terns o? the ave 19 ynut, ase of the tree, hung content and FS of the

soil in vneehe60S?biows end a rumberof lesser ‘feportantfactors such
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Table 2.1 Sumary of Gross Beta Activity in Major Plant Foods

Source Averase Activity in)c/g or cc x 198

Atoll Island Arrovroot Breadfruit Pandenus Papaya Neat Hilk

Likiep  Libiep 4.0 9.1 5.7 3.6 2.5 3.0

Utirdik: Utirix 16 Zeb 5.0 9.0 2.3 2.6

Roncelap Roacelap 15 28 27 9.8 5.6

Ronceleap Dusch 63 13 8.0 11

Fonselap Cniaetok 8 3h 12 12

Roncelep Labsaredj 36 13 13

Roncelep Kabelle ho 130 16 12

Rongelap Lucena 18 16

Roarelan Gedjen 130 72 25

Rongelep Leszuilal 16 19 30

Biker Blvar 5.9 5.0

Rencerik Enivetak | 7-8 = 94h

Since earrowroot is in intirate contact with the contaiinated soll, nest of

tha fectcrs affecting cocomut uptake hed little influence cn tke miro.root up}

take. For this reason the arrovroot samples showed relatively little veriation

ceatvecn sprcicerns. Also, the groving season of arrovreot had eppsrently ended

acd only mature corms could be obtained thereby stratifying the developcnt

stace of this food material.
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Since pandanus and bread?fruit trees tore very little fruit at the

time of the survey only sketchy exipling ves possible. Both of these trees

tend to choca out carpeting plants erd develop frult rether raniddy. Thus

6o0il variation wag the main factor causing differences in wotele of activity

fur sadvies from the game erca. AS excected Iess verintioa wis found ‘in the

Parzlianus and bread?Pruit then in csccrts but more than in arroxrost cavplea,.

Fapayas were found only near native habitations and apparently vere cultle

vated to a greater degree than th2 other majcr food plants. This resulted

in a systen cacnrarable to the pordcnus ani oreadfruit.

2.2.2 Iiscellsnecus Pleat Samples

A suttary of the pross teta activities found im miscellencous plent

exiles is contained in Table 2.2, Nata in ihis tedle ere on the tasis of

The oprecss sacsles are of conerel interest because of their sinilurity

to the forage crops and cereal crains responsible for the major portion of

the worle's food supply. Likien, Utirik end Biker canmies indicate that

Grass ray act as @ sensitive indicstor for extivity eveileble to pleat upe

take. The ese of the grass and soil characteristics are probably resrcousible

ae noras n sland.for tie wide renge of activities observed fer sercples Pron the swe

Fleant tmmk end folfacse sav les inficnie a casidsruble moveent of?

activity into the plant systes «5s was fcrecast by the presence of Ectivaty

in coconut tree sap run during the course of the crizinal stuay()), TLea

eoconut tree syste. is especiclly intcrestics since the total activity

represented ty thenat @ exall frection of that which is residivrl in
eS

the rerasrach}:SOYplant. -It is unfcrtunote that the survey wes made

 



SE

 
—

T
u
b
l
e

2
.
2

S
u
r
m
a
r
y
o
f
G
r
o
c
a
D
e
t
a
A
c
t
i
v
i
t
y

i
n
M
i
s
c
e
l
l
a
n
e
o
u
s

P
l
a
n
t
S
a
m
p
l
e
s

A
v
e
r
a
g
e
A
c
t
i
v
i
t
y

in
p
e
/
g
x

10
°

o
o

L
i
k
i
e
p

U
t
i
r
i
i
c
R
o
n
g
e
l
a
p
B
u
s
c
h
E
n
i
a
e
t
o
k
L
a
b
a
r
e
d
j

K
a
b
e
l
l
e

L
u
i
m
e
n
G
a
j
e
n
L
o
m
u
i
l
a
l
B
i
t
e
r

B
n
i
w
e
t
a
:

G
r
a
s
e

20
Lo

o
b
e
e

a
g
c
h
n
u
t

l
e
n
t

1
1
0
0

C
o
c
o
n
u
t

T
r
o
n
d

s
t
e
n

C
e
c
p
a
u
t

g
h
e
l
l

Cy
og
nu
t
bu
ck

1.
7

1.
5

C
o
c
o
n
u
t

s
p
r
o
u
t

C
p
r
o
u
t
e
d

c
o
c
o
n
u
t

r
o
o
t
s

S
c
a
c
v
o
l
a

l
e
a
f

S
e
n
e
v
o
l
a
T
r
u
n
k

S
e
c
t
i
o
n

A
r
r
o
v
r
o
o
t

o
t
e
n

A
r
r
o
v
r
e
e
t

i
c
a
f

P
u
m
p
k
i
n

2
.
0

L
i
m
c
a

2
.
0

T
a
r
o

1
.
1

P
n
n
a
v
a

4
.
6

V
i
n
e
s

30
00

he
0

3
=
—
-

28
00

53
00

15
00

21
00

68
,0
00

5,
60
0

1
5
0

1
6
9
0

6
7
0

1
7

1
5
0

23
7
3

11
0

28
1
0

7
2

T
H
O

12
0

10
0

25
0

19 61 35

49
0

1
8 8
.
4

6.
7

23

1.
00

3h
0



L
—— = ew oe ee

when coconut tree sep ("Jugeroo") wes virtually unobtainable even by

native Harshollese. Use of this raterial as food for infants mikes it

rerit study fran a contanination stendpoint.

Artovroot stecg3 and leavea show a considerable anount of activity

but the ratio of the ectivity in tha supporting system to that in the edible

part is much less than for coconuts. Tuis is understandable when tha rele-

tive wrxunts of fruit end supporting systea in both instances are considered.

2.2.3 Goil

Exposed profile, tube coring anid gross samples were collected to

describe the distribution of activity in the island profiles and especially

in the areas of extensive food plant rroduction.

A sucmary of the beta activity in gross samples of soil is given

in Table 2.3, Table 2.4 presents data obteined from exposed soil profiles.

the probability of cross-contanination in these samples vas small.

Teble 2.3 Guncary of Eeta Activity in Gross Sarples of Soil

 

Turtber 8/rin/e
isinn’d of So~>les O to 1 in. 1 to 5 in.

Liiep 1 a

Utirik 4 550 5370

Roncelap 5 8,900 £99

Ertaetok 2 48,000 En

Labereaj 3 &5,000 1,30

Kobelie 6 3§,000 3,100

Gejen 1 318,000 12,400

Bitar 1 8,400 90
.wey Cc o a

, wel Z 12,000 eho
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Table 2.4  Eeta Activity in Soil Sassles Taken from Exposed Profilca

 

p°/rin/s
(ine) Rongelap LabaredJ Kabclie Kebdelle Kabelle

O-1 12,400 130,00 72,000 93,000 97,000

1,500 300 6,&0 2,900 bho

6 110 950 1,700 400 130

9 140 TIO 130 2,300 2h0

12 RDA 160 lO 580 1h0

18 70 120 70 79 9

a 40 100 70 TOA

x reDA

36 &

LO oO

Table 2.5 swrmrizes the data éerived froa the tube coring sc.plese

Cores vere analyzed in l-in. increnects and while son? roveceat of astivity

along the walls of the tube wea inescapable the results for the most part

ecreed rather well with those obtained by tha other samplings procedures.

 



Table 2.5 Beta Activity in Core Scnples of foil

 

Noe of B”/rin/g

Teland _Cores line 2ine 3ine ine Sine Gine Tine Bins F ine

Lintep|bea. 140 ho ho HDA NDA

Utirik 3 1,250 480 2ho 130 100 169 & 25

Roagelap.§ 6,600 2,100 570 20 230 160 200 «150 50

Busch «210,800 7,100 7,200 6,400 6,600
Entactok2 «57,000 24,000 4,300 18,000 26,000 12,000 11,000

Lebaredj| 42,000 33,000 23,000 23,000 19,000

Kebelle’ 3 43,000 30,000 10,000 3,600 2,000 2,300 16

Lomita 3 53,000 48,000 25,000 20,000 14,000 1,000

Gejen. - 1 37,000 37,000 8,00 4,000 4,400 3,400

Lukuen:  @ 35,000 40,000 13,000 10,500 10,000 10,000 4,700

Bikar 3 4,000 TO 250 170 120 100 27

“ne a 16,000 7,500 3,000 2,000 1,60 1,100 160 100

7._ A comparison of Tebles 2.3, 2.% and 2.5 indicates that th? coring

vechatgie falls down sarewhat at high levels of activity although th? eppareat

rovexent of ectivity may be real end a fimction of the soil perticle size and

not a mechanical cross-contaninaticn,

- Tha ebove data shorvery definitely that the residual ectivity on tha

delanis fg contained primarily in the top several inches of soil end that

novexent 4g ocecurrin3z. Data presented in a later section deal with the

nature of the conteziration in the environmcnt and froa these it can te

detuced that froc‘fonntl® takes place with cetpt ana Rutp29
Qvnuee
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tending to make up the bulk of the fixed contaxinations The plant utale

over 8 Long period of tina ney be considerable since ts root syster3 on

the folends ere ‘uniformly aiotributed throughout the top 1 in. of the

teland profiles and are extreaelydense. ‘Very few roots were found b2low

vh in. and those that vere noted appear to be carrying larce onsunts of

water frou the fresh vater lens to tha nuther plante The lerge asousis of

activity found inthe plant syste:s negatea any possibility that direct

fall-out could be solely responsible for the contasination. The rature of

2 contarination in the plants shove that although catpl aoe pulOny

ere firmly fixed In the 60il they are readily available to the plunt systers.

2.2.4 Coral, Lagoon Bottoa S1lt and Alcze

“The extent of contasination in the atoll waters edjacent to the

105

islands vag evaluated fron samples of coral, silt and algee, Tuccrous

“edible raring species exist inthia area and thetr food chein is deperdeat

prirarily on the algae eod coral. The gross beta ectivities in coral ena

elges ere given tn Table2.6. ~

Alge9 appear to concentrate activity to a ouch grester Gerre? thin

coral. Nuch of the coral activity may even de dus to elgas which is lolged

in excll pores vhere it cansot be renoved. The ceacveuzber end green

alcne arg mich more efficient at concentrating activitty than is the hivily

calcareous Halfreda,

Four sanpleg of lagoon bottes silt fros the portheast ecrner of

Rongelap Atoll gave B"/nin/g values ranging froa 8,000 to 12,000, Activity

waa uniformly distributed to a depth of 6 to 7 in. Lagoon depihs vere 10,

55, & and 120 ft, _

gr6083”

at: - u
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Table 2.6 . Gross Beta Activity in Coraland Alene

B-/rin/y
o

 

Co Algre
Island ral ; wt yo,

“ gypela) Activity —. =
Likitep So ABM RB 2

Utirik EDA G 129

Renyelap 29

; 3

Enfactok 799° H ~ bogrs
3,400 _ 34,000 |

Lebavedl » 20°° : ' wh

KeLelte - 300 @ | 16,800" °
320 : A,

Gejen 1,300 H 4,160 Be
2,140 ty ae,
3,20 -

Bihar " 2hO G 3,500 a

(c) Gu ereen Hafalireds SC» CoaCuber

Che ebove data indicate a considerable reservoir ofectivity’ ;

evailcble for contaminating marine foodspecies. Bata presented in cnevter

i confirc that this activity contaminates the food supply.”

2.2.5 Vater

Water sanples were collected from cisterns, wells, tree boles, berrels,

exroned trofiles and ocean and lagoon sides of the islanis, ‘ ‘The ocean and

lavcsa water sasples were collected within 10 ft of the vater Ling’ to

eveluate the novement of activity from the islands into the purrounting

waters. Isposed profiles and well water samples vere celected to describe

AVLGOSe gees:ty

6/



 

any movement of ectivity into the fresh water lens and the remainder of the

sacples were collected to evaluste the hazard from drinking the water.

Gross beta activities on the above samples are presented in Table 2.7.

The scarcity of potable water is demonstrated by the fev islands frou which

cistern water vas obtaincble,

Teble 2.7 Surary of Gross Beta Activity in Vater

 

 

Bp"/uin/liter

Ocean Water Cistern
Lagoon Ocean . Fxposed

Island Side Sid2 Sop Estica well Darrel Tree Bole Profile

Litiep RDA EDA 12 HDA
Utirik 59 EDA 2 1,350 28
Ronzelap & 330 6,, 300 16,000 430 44,000
Lusch 36 UDA 14,000
Eniactok 469 260 23,00
Lataredj 7,700 56 8,100
Enbelle 2,300 &Q 15,000
Lenilal 380 170
Eikor — 37 28
Eniwetok 190 170

The ocean water data indieste thet activity is being weshed off of

the islands. It will be noted also that the levels of activity correlate

with the cacme dose rates of the islisnis. Such irrectulsrities es do occur

can be attributed to the oceen current novesents around the islands.

Leziilal, for exacple, ig in on expose] position end both lagoon and ocean

side of the island are svept ty strong currents. The generally higher

levels of ectivity on the lacoon side of the islands cen be explained by

72 Ba2 recsoning. Sinee the rainy cesson had ended at the tice the ssoplect

wes collected the ectual mechonisa by which the active mterial was being

moved vas propebly EsSictgtpa with the chanvins level of water line due to

Gru

13

 



 

tides. ‘The lover gama dose rates observed below the high tide mark would

support this hypothesis.

The water from vells and exposed profiles represents the fresh water

Leng underlying the islands and the ebove data show that they are contanine

ateds These deta are of special interest since these lenses my be

intercedlate systecs for trensferring various nuelides from the soil to

plents.

. Tho cistern water ani other poteble water supplies of lescer

inportence show varying degrees of contamination depending on such things

as the cleenliness of the reservoir, the watershed areas and the presence or

ebserce of chiclding trees. The higher levels of activity found in the

ttong of cisterns are to be expected end these data ara included only for

eomarative purposes.
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CEAPTCR 3 BO .

EATURE OF THE RASIDUML coxDMIMATION Ipati, ~ eeVs
EOIL, COML, LAGOON BOTT! SILT AED WATER oo " es

Evaluation of the residual contaninstion freafroa tha tat-oita the . "

toll islowis vas deteraincl by stuly of the long-lived fleston products ae

262 long-lived mclide3 present the preatest internal reltattea heserd 8

to huna beings inhsbiting the contactrated area, BR

Radiochenteal analysis for 6r€9)%, total rare earths(), 269, os i:

Ru205, aod cs!3? were porforc2d ag these fission products eoprise the but " ze

of the activity remining et 7, + 16 months. rn Sea .

3.1 Results end Discussion oe oo ae wo soy E

In Table 3.1 the relative contributions of thy varlous nuclidesore =

Biol es percentaces of the totsl activity. 7 | / es

Th3 difference in composition of coataxinstfod in tha edible coconut| | * 4

fractions and in the frond is to be noted and the otnilarity ofepcoautpnd >

ponienns contenination e3 well es tha hich cst3t condeatrattona gacouatered -ooTs

in most fool plants, An ciditiozal point of interestds the eseccatt of tha a

soil ecasposition with that predicted from ea erslyais of Boagelag botd during - ?:

Project k.l. Rare carths and ruthenii ore consvhatdghor,tealpreiictod - oe

iniiesatin3 o vashout of the other nuclide : |

Arrovroot efooles shoved rather wide veristien in seosciste vaich: ° . .

hai nst becn expected Pron consideration of the variables involveds ot° *. Y

Fave carth noclides ani Ru105 Yxe 19 the bull of theeotivity yhich :

‘wins Pixed to coral island csil uncer the influences of tropical rains,Le
} " ba t Ws

rood water end lacoca water values vir? sinilor to those of Bote. :

et fF AO8

8
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Material

Preaitrutt

Coconut Frond

Coceaut Heat

Cocomit ilk

ofaeg

Popeya.

Coral
Soil . 7 a

Tagoon Botton

Cistern Water

GromKater

Tazoon Vater

Table 3.1 Radfochenical Composition of Residml
Contenination on Marchal) Islanis Atolls

Percentes2 of Total Activity Observea(®)
 

sx99

1.3

HDA

1.2

HDA

NDA

1.3

0.5

1.6

3.2

0.8

1.2

2.9

0.8

0.9

er70

5.9

6.3

5-0

ROA

TOA

£6

2.4

T+3

4

2.2

5.0

8.6

2.5

4.0

(a) Valuza as of 15 July 1955

(v) wena R206 pay de calculated fran the reported parent values.
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eLazoon bottom silt cives very ncarly the san9 nuclide distributionas coll. to

acd it would appear that solubility ray be @ better criterias af nuslide~ z

transfer than ceplex forsatioa vith ratrix componznts. areEe ee

 

“he high uptete of cs!37 by tho edible portions of plat.‘foolsMee mu

proiebly the result of potassiua Ceficiency In the soil ani the isitedbe

of cesius to replace needed potassiut. A camearisoa of the coconut ‘fr03d end4

edible coconut frectioas illustrates their selectivity for tnlividuolnuclides.
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Chapter 4

INTENTAL CONTAMINATION GF FISH, MARINS SPECINEDS ALD 51AD8

Fich and birds were collected fron the folleving ielends of the

Rongelnp Atoll: Fongelen, Geojen, Kabelle and Ieterdj. In eciitian, other

anizols were collected from Eilar, Likiep and Utirik Atolls end Eniwctak

Island of the Ronztcrik Atoall. The mifority of ths morins specicens were

collected in th: lesoons off the shores of the islands. ‘Tha larger ?ish

were caught in the middle of the lezoon.

lest of the fich vere collected after they were poisoned by a

Rotensne solution dispersed in tha shelicw water. The terns were shot with

@ rifle. Fech specicsn ws placed in @ plestic tag and frozen, The frozen

samples wore transported to the USD.

h,L Laboratory Proccdures

A nutber of the large fish vere ccapletely separated Into ekcleton,

Muscle, gills, liver end viecera. he rawmining fish and carine inverte-

bretes vere enrlyccd whole.

AML sarples vere Cried at 100°C for 48 hr end eshod for 48 br et

550°C. The ash was dissolved in 2] ECl ani mde w to volicz. Tho gancs

activity was counted in & decp well sodium fodide crystal cass scintiliatica

coumterj tha teta ectivity wos coummted unter a thin oni vintow tetas coimter.

The beta activity in each ease wis corrected for counter erficklency and

tass absorption. The yams and tete activity is recorded in “po (c060 equi-

valent)". Tais wit was ccrived froma camarisca vith a Co standard

counted uwler idontinl conditions ag the coomlecs.

Radiochecical analysts were performed to Ceterming the concentration

of severel radicayol1des number of the epecineas. The rediochatical
BY

Luca 3TOKO°1
ik2.okh

TESAtrey
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techatques exployed will te descriled in a forthcoing publication.

ha Resultsend Discussion

Zae . significantensuite of beta ani gacra activity were found in the
a “yt

tissuesof5. Marshal) Iolant fish pnd mrino invertebrates collected ons

year after exposure to the fall-out froa Operation CASTLELE (Tables hii,4.2,

end h.3)e Ths distribution of redioactivity in the tissues of the large

fish (>150 gs) collectea in tha Rongelap end Roagerik legcons (tert6 4.2)

Andicated that opproxtrately LO per cent of the activity was found 3in the’

eueletons. Muscle contained ezgroxinately 15 per cent and the viscera coz-

tained agpraximately 20 per cent of the total internal ectivity. (na-

excoptica wea 8 parrot fish froa Enivetek which had en unuevally hia

ectivity in tha viscera, probably ecsocisted with recent ingestion of a

highly coutaxinated food source. he rensinder of the activity vas found

oa the extn and gills. The beta to gamma ratio ves epprociratelyuh in

Eastof the tiesues analyzed. Puysical and cherical antlysis of Gna fish

initcated that tha high gamma to beta ratio ws largely accounted fer by

the induced activity of mn® ena Feo? K-capture enitters. Purther work oa
fish isa progress to ses if this sitution ie a migue or gencralited

finding... - .
a Thetotal eotivity found in the terrs collected oa the yarious etolls

(sabe4.2)ves lesa by & fector of ten or more than that of the corres

ponding fish‘populations. _ The activity of the terns collected, froa the

Roagelep ‘told vos higherthan that of the terns from Rcoaserik Atcli ond

considerebly higher thanthe terns frca the Biker Atoll.

‘The redioamilysis of & rocster froa Rongelep Ielend (rentsb4)

| ATLGSS3-
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Tadle 4.3

Summery of the Gross Beta and Cama Activity in S11 Fish (<150 ge)
; end Marine Invertebrates of the Marshall Islands .

 

"Yelena (a)
ts HO. of . Aves Hoteht uc x 103

specinen . Bpecinens. Aa) Ret

RoagelapAtoll PO
1. Ronelap . ae - rte ™ . ot ou Lf.

| ‘Fish T2 10 6h
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2, Gejen .
.

| Fish 8. 59 27 105

‘Boat (b) a 19 373 108-:
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Table 4h

Sicmmery of the Cross Beta and Gacca Activity in Birds and Fowl
of the Marshall Islands

Island
ana Ko. of Ket Yeicnt

Specinen Specimens (a)

Rongelap Atoll

Gejen
Terns 2 163
Cut
Tibin
Carenas

Kabelle
Terns 2 184
Gut
Tibla
Muscle
Carcess

Larbardj
Teras , 2 146
Gut

Tibie

Rongelep Island
Rocster 1 1140
Sxeleton 2s8
Puscle 43h
Viscera 64
Liver uh
Fea 15
Sxin 157
Lung

Rongerik Atoll

Enivatak

Terns 2
Gut

Tibta

Muscle
Carcass

Ditear Atcll

Eikar
Terns 2 126
Gut

Tibia = a
ruseld) \ 46083.
Cereass | -

(a) “ne are in tervs of 00 equivalent

23

pe x 10*/rissuel®)

 

Bota

10

19
253

13
23

°
e

590

11a

6590
25
156

16

7231

19
6

Ga

 



 

indicated relatively hich beta and gama activity (0.7 pe/vpoleantral) .

The ratio of beta to carma activity was approximately one The rooster’

roaming freely on the Island derived his activity froa contimoua ingestion

of contaninated vater and foodstuffs vaich hod incorgoratedfleston pros

ducts. In comparison, chickens collected at one month postedetonation

\
O
o

.
e
a
e
e
y

end renoved from the contatinated areca continued to show interaally

deposited activity in detectable amounts for a period of only chout 6

renths. In the rooster over 9 per cent of the totel ectivity vag found .

in the skeleton, 3.5 per cent in the muscle and 2.3 per cent in tha |

viscera. Only very small anounts of activity were found on tha akin ood

feathers end even less in the lungs. Soe eS he

. Cousiderable variation exists in the concentration of activity per F

weight of individual tissues es a function of the geographic Location of .

the anirals, In the Rengelep Atoll, for exemple, fish and trvortcbratee

caught in the northern part of the lagoon containcd on en avenge 3 toae :

tines the anount of interaally deposited fission products as that found,‘tn

fish from the southern lenoon. This is consistent with the fost that the -

northern lagoon was exposed to higher concentrations of fell-out csteriale

Averege external parma readings of the northera ani southern Roagslsp

Islands were 5.8 ana 0.7 urfhr respectively. ‘he fish caughtoff Meiwetek

Island (0.7 crfbr extersal g2ms;) and Utirik Island (0.14 rx/he external

gura) contained the sas2 averace concentration of internal ‘activity a

the fish of the southern Roncelap lacoon. Liktep fish (.0% eafae external

germa on isleni) contained lover but still detectable amounts of fnteroal

redioactive contmaination. The totel activity in the enaller fish ¢<290 a)
a. 7 ND

weg in conofiiresootianBeas per unit body veicht than thst of the large

weTETSEIN

ae. 

2h 3



 

fish. Crabe, clams and especially snaits wera found to incorporate ot

rattoniclidesto a ich greater extentpor untt boty voight thea 41d the

fish in the corresponding localities (Table 4.3). ot Pe Shy 7

* Anustber of tissue aoxples of marina specinens end of the rooster ..; 7:
“30 oo

s
e
w
,

e
r

f

vere-o analysedfor the concentratfong of individual radtoauclides (robteh5)e

In muscle and viscerascuples of the enimsls from Rengelap, Uiirik and

Roncerik, er? contributes epprosinately 0.5 per cant of the total beta

activity. ax 19 present in an approximately 1:1 ratio with sr, Sines

the unter endBallou calleutationa(®) indicate that scB end sx0 each|

contribute ebout 2 per cout of the total beta activity at one yeat after . :

fission, theredocs not appear to te ony frectionation of redtostrontiua :

into the sort tissues. As expected, ‘host of the internally deposited :

reiloactivity vas foun’ in ths skeletons —oe

 Gteeves of a féw raring epecinens vere analyzed for cyl? (31 year -. -:

half-life) since this nuclide was picsent in high concentrationg ia Vaterwy

oodcoconut milk froa this ares. {hetissues of the rooster andof tha!)
ecconut ereb contein significant exouits ofof cgl3T, A very hich frectioaof

cgt3t ectivaty wag noted in the muscle of the rocster (20 per ceat of ata

total beta ° further radicanslysis of paring specinens indicated thatoa

rare earth oe constituted afev per cent of the totel beta activity.

Ruan 05 ana ze?3ns?contributed ‘the largest percentage of tha vorat

betaactivity. pe Lee

. Comparison of the fish ard clea collected at one yecr post detonation

withthose collected at one rosth postdstonation ani enslyzed yroaths.

h
s a
y

 

2. Hunter, H.P. and WE. Ballou, Pisston Product Decay Rates, mucleoatedy |
Vols 9,ArLCOss" °c-Ty Hove 1951 ee
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post detcnztioa reveal the following differences. In the croup collected

Qt one month the concentration of internally deposited Isaion vroducts vas

5 to 10 tires that of the fish collected at one year. The residual activity

in the fis anplyzcd at & months post detonation averaged 2.5 pe beta |

activity (co equivalent) ard the beta to gacma ratfo was 1:2. In the

current analyses, fish of cocpareble size hoi a beta activity of approximtely

Q.1 po end a beta to gama retio of 1:4. The largest fraction of the gross

teta activity in fish collected at one ronth was contributed by material in

the viscera end liver, Gmller but equal eccunts of activity vere found in

the muscle and skeleton in these fish. In the fish collected at one year

post detonation, in contrast to the group collected earlier, about 50 per

cent of ths activity was incorporated into the skeleton with only about 10

per cent formd in muscle.
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CHAPTER 5

GAIZIA DOSS RATES

Gacma Gose rate3 et 3 ft above cround were determined with

£u/PDR 2] C's.

Specific locations which had been monitored on eerlier surveys vere

resurveyed whenever they could be located. Ceucral surveys vere mm on all

fslencs, A Lincarity calibration was carried out on the instrissnts with

& 93.53 ng Fa source which vas mde evailadle to us by the AZC Fadiological

Safety Section in the Pg, Low intensity Cel3T atentards vere carried in

the field in order to maintain @ continual check on the behavior of the

instruments.

5.1 Results and Diecussion

Sell Generel Surveys

Table 5.1 contains tha eara dose rates found on the islands

Burveyed. ‘hese data are rcported as of 11 months post-detonation.

Teble 5.1 Average Ges22 Dose Rates on Islands

Atoll island mofhr at ft

Likicp Likiep 0.04
Utirik Utirik Q.18
Biter Biker 0.27
Reoncerik Enivetak 0.7
roncelap — Ronzelep 0.7

" ch 0.8

. Enicetok 2.4

. Labored§ 3.0
" Fabdelle b.2
. Lukuen 4.8
" Gejen 5.4
. Lanuileal 5.8

 



 

f

Photodosinstry data (courtesy of Mr. R. L. Taylor, AEC Fadfolovical

batoty Representative) on Rongelep and Fabclie islands are in good

vagreesent with tho values reported herein. In general, it wos fond

that efacma dose rates vere uniform over any individual island. fSuch

‘variations as occurred eppcared to be atscciated with distinct features

. ee the islands such as Living arces with Little orgonic covering, vids

‘reads, shifting sand dimes, end tidal west.

54262 Lurveys at Soccifie Locations

| Geble 5.2 presents reaitings taken at various epecifie locations

“oa the islants.

fable 5.2 Gama Dosa Rates at &p2cifie Locations on Islands

 

 

nrfhr at
Teleni Location 3 ft

irs Stake 100 ft in westvani direction fraa HW 0.2
corner of church (in cocaaut grove)

Roncelap Vood enclosure 30 yd inland froa cemetery 0.6
_ Weat sida of flacpole, center of H villags 0.5
. Central cistorn, 200 yA W af flagpole 0.5
ree Roof, southern cistern, 350 yd W of Placpole 0-8
=: Forthern cistern, opposite flecpale 0.

Cistern 150 yd B of Plamole 0.7
Botthermsost cietern of N villase 05
Cistera 100 yd 8 of burned church, Food Marker X¥ 0.4

Busch Stake 50 yd frou beach, center of path in 0.8
~ coconut Erove

Eniactok Two stakes at 100 yd fron beach Just north of 1.8
west peainsuls

Kabolle Stake painted yollos, at hich tide lines, 3.1
west shore

Lukuen Stake painted yelicy, at hich tide lire, Ov 4.8
cornsr of isleni

 

WEF AO’ |
Oi Bvve ——

. pageTGS
2 ait, 2 atk taped.
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Table 5.2 Garea Dose Rates at Specific Locations on Islenls (Con’t)

 

 

orfhr at
Isiecn4 Location 3%

Cejen Steke painted yollov,at hich tide lire, 3.6
near west coconut trees oS

Lonuslal Blake painicd yellow, at high tide line 5.8
S end of island

Enivetok Living arena, ucss hall interior 0.25
Living areca, hospital interior 0.3
Living area, walk fron hospital to ress 0.5
Living erea, store roaa (behind ress) 0.3
Living ares, exterior store roaa tent 0.3

Living area, generel srea exterior 0.4
Weather station, exterior areas, local 0.5
Weather station, interior all tents 0.4
Weather station, interior all buildings 0.4
Aray site, general area 0.4
Arcy site, interior tents o.%

c.Army site, edjacent to trailer position

In genzroal, most of the specific locations had teen eet up in living

areas by carlier survey temis end the levels are loser than thoce

encountered over the major portion of the island.

aeyeti ra?
QV EGEoo |

 



 

Chapter 6 nytg

SUARY Oke ey ee

6.1. Gonclustons - ot ep_ o, et: * . f ch os

. Significant exounts of betaend euma activityvere fonda‘the 2

tiooues of Harsha Island fishand narine Javertebrates‘collected28year ae

folloving exposure to the fall-out fros Cperation CASTLE, The highest coneoo

centrations of internally deposited activity was found inn:ravine epoetnens

teken froa’‘the porthern Roagelap Lagoon} lover concentratieng oftutersal

activity vera found in specincas fron the southern lagbone “the ont, clans

end snails couteined considerably Ligherctacentrattons of redtomelidestien

vere found tnthe fishfron the sanerede, Hoot of theectivity48the |

rarine specimens vas contributed, by.2493.109 ard Ru1085pos,thorsveea _

no> fractionation of669.5559 ta the tHesue of the Piss analyzed, |ee- . —— -.
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. we|-Radloactivity vas found in all food plants on the contaninateda o é

| solants. Supporting plant systens also contataca a large reservoir of | ereee

ectivity ‘available for future incorporation into the plants, aoO “ae ~ :

a
e

a Residual soil contasination was primarily contained inths top e2veyer |

inches of soil with movereat dova tothe leng water‘foatestedsthaactivity =

isbeing slovly leached off the tslaatsbyocesn tides.“thdmajorrdtce -

macliée found in the land food plents and in tho tissues ‘ofJat enicsls

“
p
e
s
w
h
a
t
s
,

M
o

.

was Cat3T, The legoon enviroment contained prinatpally rareearth group

elezents, Ru206_—y106, ana 2795-1095, st pe

The anount of activity in the specinens enalyzedweg generally

proportional to the external gam reading in each of ths areas.
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6.2 “alee . we gE

. OsGas future vor’ {9 carried out; along the ‘res tndtieteta: C
l
a
e
t
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during this project the followin; suggestion may be helpful. mo

Sampling of coconut tree sap, pandanus and breadfruit vould be‘

greatly exredited by scheduling the mjor survey during the end of teatoy

Beeson, ureferubly in Novesber. This vould clso allow a better stuly’‘ofthe

effect of rainfall oa the leaching of ectivity froa the soil into thedens

water end from there into the lncoon or ocecn.

“Studies on the moverent of activity into the supporting plantsyptexe

night be brozviened to forecest tho transfer of nore hazardous nuclidesd into

reproductive fractions of the plants.
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