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~ex. fe debonation of shotone:at Bikini Atoll’on March.1,-

1954, pradused a: fallout:of. radioactive: ash upon RongelapAtoll,

marshall Islands... The distribution oftheradioactiveash on

the islands andin the. plants and animals ofthe erea has bean

studied andevaluated. by. the. AppliedFisheriesLaboratory,

tativersity of Washington.°°. |

During the first expedition to Rengelap Atoll on March 26,

1954, biological ganplas were collected and measurements made of

the radiation contemination, Gn three additional expeditions

extensive collections of material were made for this study, the

last on January 25-30, 1955.

the decline in radicactivity was measwred in 1499 samples

of fish, Invertebrates, land plants, algae, birds, plankton,

gol] and water from the Rongelap area.

During this atudy particular emphasis was placed upon evalu-

ation of the radioactivity in food used by the natives, Coconut

milk collected on March 26, 1954, contained 1.03 mierocurles per

Kllogram of wet tissue while the eceonut meat had 1.16 uc/k. By

January 25«30, 1955s the level in coconut milk had declined to

0.041 uc/Ac and the meat to 0,036 uc/k. Fish muscle on March 26,

1954, averaged 2.74 uc/c and fish liver 204. uc/c, The decline

to January 25-30 wes 0.10 ue/c for the muscle and 3.52 ue/k for

. the liver of fish, Somewhat similar declines were found for

glam muscle, crab muscle, bird muscle and liver, and for squash,   
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papaya, arvowroot and pandanus. “7 "1

The level of radioactivity was highest in the northern

‘portion of the atoll, except for samples of algae and fish~

eating birds, collected duping January 1955fromthe southern:

part of the atoli, which badhigher levels of radlosetivity |

than samples collected from the northernislands on. the. game...

date, This may indteatea translocationof radicactive -

materials within the lagooty = 9 0000 ts
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A RADIOLOGICAL STUDY OF RONGELAP ATOLL, MARSHALL

ISLANDS DURING 1954 - 1955

2 The proprem of study of the Applied Fisheries Laboratory,

pntveredty of Washington, (Program 19,1 of Operation Castle) was

Futlined in the Laboratory's report UWFL<36, This program involved

 getatied studies of radiclogical. contamination of the fauna and

“ptora of EniwetokAtoll,‘with. exploratory trips te BikinkAtou ‘on

ig quarterly basis to ascertain the levels of ‘radiation remaining”

during the year following the test program. a

: : The unexpected pattern and magnitude of the fallout: of

radioactive materials from the March 1, 1954experdiichtintroduced

the need for new areas of study over and above the planned pro«

gran. One such area was Rongelap Atel1 where the fallout caused

, the evacuation of the,native people. A ey

on Mareh 21,’ “los4, the‘Laboratory reéeived & request from

“Dr. Paul 5. Pearson, AEC Division of Biology and Medicine, to

male a survey of the islends in Rongelap Atoll to determine the

- exteni& of radiological sontamination of the native foods,

: The expedition toRongelap, in response fo. this request,

r was organizedby_‘Task Group 7,1, with transportation and suppors

Providedby the USS Nicholas (D.D.E.449), Members of Program 19.1

[ vere Lauren R. Donaldson, Major Charlies Barnes, Edward Held,

.Ralph Palunbo:and PaulOlson,|Pee,Thome Shipman, Dr, Thomas W.

tte, P. Re‘Schivone‘and .W. Robbins accompanied the expedi~

|tion to aid the natives {tn capturing some of their animals on

k| Rongelap Ysland and temale,Padtation.Feadings on some of the
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FIG.1 COLLECTING AREAS AT RONGELAP ATOLL
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islands in the southernpart of the atoll.

Collections of plants and animals, got samples and radia-

tion readings were made at ‘Labared4 Island on Haren a6, 1954,

Radiation readingswere obtained with a Juno (ABC model$I¢~17¢,

serial No. 89) wider a variety of conditions, The shield of

the instrument was closed for the firet reading andopen for the

second for each of the leeations listed below, |

aa

- Radfation Levels Labaredj Island

7  Meveh 86, 1954 - ar/hr ae

Losation  —-- Height 3: Height 1"
Intertidal gone ~ a6. oa,
pean 31 .

: ightide line 2eT“

oo Opengrass area. 250 | 370°-
Poe on island 330 900

t

'

1
'

3

a
5

4
i
é

[

f

£

Nn gvass area. BHO cos - or ggatee

: ton island BOO 700 |
|. ° “te Pisenta woods a0 a 600,
| poet yk Be, Se eg EQBGGee

f \c0 Beach sock slabs °° 370 BQ
1000 _. 400

“Beach above high «sag B89
. ‘tide line north .. 300. a 600

aide of island

on Beat ‘aide ofte1and_ 200 ; . 20 woe
|B oes ls @beve high tide: 35075 S55 8 Fe erage
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A seeond series of gollections were mada on the same day

 

fat Kabelle Island in the extreme northeastern part of the lagoon,

j Radiation readings were alsotakenat‘hig, teland as follows:
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Radiation: Levels Kabelle. Taland. a

March26, 1954 . neeAne

Location Height 3! Heignt- 1°

Beach rock inter~ he 30
Adal gone. 96 300

Beach wand’at 190 150
high tideline . B66 350

Rage of brushline 280. 370
| sielagoon 500 1400side

Open|‘areain.vege- 360 410
tation-ecvered 600 1760

_ portion of island

Cogonut gréve on 250 4BO
lagoon|Bide.of 370 1500
island .. .

Edge of “treesvo ' (shield open) 2000
Lee side of trees 2800
Windward side oftrees .. *

The Second expedition to Rengelap Atell was made Ort

auly16, ‘195M Av.Se navy Grumman Albatross plarie (v.Ss,u.

SASR-16,‘Wo. 902) from‘the0.8. Naval Station, Ywajalein,was

ouused to‘transport‘the group ‘to ‘the atoll. Program 19,1 members

imaking ‘the trip were Lauren R.“Bonaldgon, PrankLowman, “Arthur

*“Welander and Lt. Cmdr. Clarence P. Pautzlie. _ a

Collections were again adeat‘KabelleToland and radiation

_readings:takeninthe |sane‘generalareas as|those ‘veoordedona

eae "4 des
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in. Radiation:Levels: kabelle:Island©

uly 16,1954 6mene

“ bow water line=

. . High tide mark. BO os FO

on béach

“30? inshore from 29 . 109
_ | high tide Line |
“200! inshore from 88 90
igh tideline 0. Se
On Sesevola brush 2a CC — 10
‘Under Measer- — 307 (100

., . Sewmidia™ —. ... on
7 Lee edge of coco~ . 20 80
ge~ Hug grove _ ae eR

. middie of island. - |
-. dn dead brush: : pS Te

' oo: Open @learing nice +BF BODa 45

middie of isiand | '

Middle ofdoconut’: =< 200 ETE BQ
. Bave

During the month of December i984 three eolleetions of

| samples were made at Rongelap Atoll,For the |first teip on Decem~

| ber 8, the U.S, Naval Station, Kwajalein, provided a PBM
(No. 2471) with a fine erew, Landings were made at both Kabelle

| and Rongelap Islands. ty, Walter D, Claus, AEC Division of Bicl-

| egy and Medicine, accompanied Edward Held, Paul Olson, John

| Taylor and William Blakeman on this expedition. Film strips were

|placed at a number of locations by Claus, Taylor and Blakeman1 to

Posenrddiation over an interval of time. me

OnDatenter18; the Navy again fuonishéda‘PAMforthe trip

te> Rongelap6ptekup”the’ fim strips ‘and té‘eollect‘additional
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FE protogtoal. samples.Asugdesafullandingwas made at Rongelap

E yeland“here the objective waa accomplished. /Anaccident to‘the

Evavas5 conducted at Rongelap Atoll. from January,25to Januarry 35,

EB 1955. This: survey weenade in conjunetion with,USMRDLe,

: Paththe 8,S, avy furnishingthe on vessel "RLoGrande”

: transportation and supportfacilities. AllynHe Seymour and

J eran Lowaan, Program 19.Lyshared ‘the responsibility forthe

'& dlological sampling. Readings were again made with the survey

F meter on most of the islands Visited,| ‘The readings were taken

pata height of three fect unless otherwisenoted.
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; enchoring nochanien ofthe plane,however, preventedcompletion

q ofthe sampling at Kabelle ‘Island. _ Robert Rinehart andPaul
Bszignan of U.S.NLR.Dib. accompanied LaurenR, Donaldson, Jared

EDavi, Edward Held and Paul Olen on thi trip.

The most extensive survey,and biological collecting trip

¢
vor

Se
eE

s
.
S
a
n
e
e
R
a
t
e

ne
vi

a
c
e

a
Be

re
esso
n
e

CE
P
e
p

bk
.

Radlation Lavel@ Rengelap Atoll

January 25~30,,A955-~- r/he

Roncelap Tsiand OB
Eniaetok Island oS
Busch Island
LabaredjIsland...23aar’
Kabelle Island 3,0
 * . g°6oO at ground level
Lemuilal Island. -tee

0
Gejen Island
 Rukven Fealand -

. “Fr ah

The ‘collectionsat Rongelap Atoll“during¢‘thts"period of

PP study provided: matertal‘foelugs:‘samples:whichhave been proc-

Besced, theradioactive0content.deterained“and“the results tabu- |

plated andevaluated; weedLEATSeba) cbteks and
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2 - sanote Feogepning froeedunes and Techniques = = 2 DO 4

‘tha techniques and procedures used in’‘collecting, etoring,

preparing, and counting the Rongelap samplés.were ‘sinilar to

these weedin former years. For complete details gee WT-616

(F338) ° The. specimens were put on ice while in the field,

Mesues.were dissected, weighed and dried at the Eniwetok labe~

ratory. At the University of.Washington, the dried samples were

ashed at temperatures up to suore, edoled,, slurried, dried, and

then.counted in an internal gas-flow countingotamber. Counts

«per plate were converted to disintegrations per minute per gram

of wet tissue asof the date of gollection by correcting.for

: sample weight, geometry, packseatter,‘self-absorption, coined-

gdence, and decay.) * = aS Sos 8 a

For the summary tables as: usedin this report, the radio-

© aativity expressed indisintegrations™“per minute per eran (4/a/e)

1 vas converted to mierccuries pewiclLogran by
:

    ” Taito)
Radioactivity and iteRate of Declinein Pood Itene ~

: A zenefial survey of the radioactivityof foods: is eiven in

| Table I, with the rateof decline’” of theseitems:‘shownin_‘Figure
2. It should be noted: that the citterences due ‘to species and.

2 BE¥REATOUTSIOSTaT SEUSS at Eniwetok Before and Arter Hike. Shot ~
A Lauren R, Donaldson, Applied Fisheries Laboratory, ,UnUniversity of

Washington, Sé@attlé, Washington, November 1952. =
_** Therate ‘of decline in.a phrase colned to, express the eombined

phyaieaddecayanttha’biological uptake gndcecay:rates. -
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TOSIeSSneoTapeatel

ClamsDate and - Coconuts 1/ Fish _
Island Milk Meat ‘Mise-““ Muscle Liver  “Mecto.

3/26/54.
Kabelle, Labaredj 1.03 1.16 11.3° 2.7% 204. 43.5

7/16/54 .
‘Kabelle .049 61230 | 23 BLO 2.14

12/8 or 18/54
“Kabelle, Rongelap .019 .O48  .021 °&§=.066 2.05

1/26-30/55 oo
a O41 .036 © .049 - .100 3.52 1.03

_—

_1/ edible portions of squash, papaya,arrowroot, pandanus, spinach.

.2/Rongelap, Eniaetok, Labaredj, Kabelle, Gejen, Lomuilal, Lukuen
aq

Values expressed in microcuries per kilogram of wet tissue

Crabs
Muscle

70.0

2.39

498

Table II. Coefficient of Variation in Per Cent2/

for Values in Table I
Clams

oe, Coconuts Fish
Date . Milk © Meat Misc. _ Muscle Liver Mectlo

3/26/54 uo(4) 2/ --(1) --(1) . 65(12) 119(12) 36(4)

7/16/54 1o(2) -13(3) -73(20) 65(20) 54(2)

12/8 or 18/54 37(5) 57(5) 23(8) 48(3) 30(3)

1/26-30/55 61(18)  76(16) 88(16) 68(81) 97 (81) 115(4)

1/cC in @ = (standard deviation + mean) (100).

2/ number of samples

  

Crabs
Muscle

79(3)

35(5)

178(11)

   

   

Birds
Muscle Liver

Muscle

41(5)

75(7)

27(4)

99(13)

5.38 25.4

-576 3.23

-O40 .213

.129 418
_ -

men
@..
L

Birds
Liver

38(5)

48(7)

37(4)

95(13)

 

  

 



  
 

  

 

  

 

 

 

Ba f these differences, however, is discussed ompages 9 to 21,

.| peor fable I and Figure 2 the past, present, and future gross

|radioactivity an the peincipal food items of Rongelap Atoll can

be approximated.

The method selected to indicate the error in estimating the

q values in Table I ie the “coefficient of variation” which is

| the ratio of the standard deviation to the mean, ‘These values,

” Gs, expresaed in percent, are given in Table II (page 6a). The

“Pyange in values from 10 percent to 178 percent indicates a high

 

sgree of variability, | |
These data are closest to being points on a straight line

a‘when plotted on a log-log scale using the time ofthe blast,

aitarch 1, 1954, as tise of origin.

From these data it appears that mixed fiasion products

axe the principal eource of radioactivity in the food stuffs.

Exceptions are bird thyroids, In which the redioactivity was

- Practleally ail phst, ami the gastric mill in a coconut crab,

for which the decay curve was nearly a straight line on a semi-~

_ log plot. For the purpose of making an approximation of the

average rate of decline, the slope of a least-square line

’through the averages of the points in Figure 2 was determined
2 and found to be -1.75. |

. The variation in radioactivity associated with area, in

most instances, is related to fallout. Rengelap Atoll was on
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Most of the fish specimens, as in former years, were cole

P tected by polsoning with derris root in shallow waters on or

“pear the reefs. Some opecimens were caught in the deeper

waters of the Lagoon with. hook and line. Two flying fish

were obtained outside the atoll when they landed aboard ship

f duringthenight.
The species selected for analysts are those commonly found

f on the atolls andused for food, They’ inelude damsel fish,Ne
Sy

5 grouper’ parrot fish, squirrel fish, surgeon fish, goatfish,

“wrasse, snappers, mullet.and tuna. The sdientific namea of the
ie ¢ £

epecies are given in the” appendix,

The tissues used for analyaie:Of :radioactivity‘were akin,

|macte,bone, liver and other viscera, The latter included

partof the stoanch contents ap well an.the alimentary canal,

|in moat cases. ae

Tn an attempt to compare ‘sinilar species feom the same

locality analysis was limited te thesamples from Kabelle Bo

Island, Collections of fish were made in waters. adjacent ‘ta *

this island on March 26, 1954, July 16, 1954, end January 29,

1955,.. The collecting area lies near the north end of the

|istand and consists of a coral-filled channel, open’“tathe sea

|athightidestheradioactivityofthetissues: fronthe:fish
|| collected at Kabell@ia ‘sumiariéédin Figure 3. the data are
| listed inTable Tz,
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Table III. Radioactivity of Fish Caught

at Kabelle Island, Rongelap Atoll

Values expressed in microcuries per kilogram of wet tissue

All fish

Omnivores

Carnivores

Damsel fish

Grouper

 

Date

6/54

Reyer
1/29/55

3/26/54
ween
1/29/55

3/26/54
7/16/54i7as/3s
3/26/54
7/16/54
1/29/55

3/26/54
Aeon
1/29/55

Number of
Specimens

‘12
32
27

4

15
18

W
O
W

F
M
M

W
O
N

Skin

20.8
2.46
-359

. 34.5
2.95

. 330

14.8
2.03
414

21.4
2.74
545

7.54
1.47

- 303

Muscle

2.74
0.50

. 083

454
-650
"082

2.01
-370
085

3.45
256
085

1.42
.309
-051

 

   

 

Bone

12.8
2.92
"hol

24.7
2.95

- 486

7.95
2.90

- 500

9.45
2.30
426 |

3.37
1.50

"288

 

Liver

204.0
22.4
3.18

439.0
22.2
2.55

103.0
22.7
44a

614.0
yy
4.24

38.5
16.4
5.23.

1,345.0
60.

 

Viscera

514.0
35.7
3.59

ms
4.10

110.0
13.9
2.56

1,700.0
38.4
3.18

101.0
11.7
1.43
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These data substantiate the general hypothesis, menfioned:

atlier in this report, that the radioactivity in the tissues

5appears to be due principally to mixed fission products, Devi-

: ‘ations fron a straight line in the curves might be due to

| selective uptake, either by the tissues themselves or because

there was selective uptake in the animals used as food by the

. fishes, In general. the slope of the curves compares favorably

; with the avemace: decline curve used for all food items discussed

at the beginsing of thisreport.

| “Differences betuccn the omni’yorous and carnivorous fishes

y as to amountsof radioactivity in comparable tissues were great-

t ost on March 26, 1954. These differences decreased with pase~

“ ; ageof tine-and by January 29, 1955, werenegligible in some

E‘tissues (Figure 4,‘Pable XII), These sanedatawhenanalyzed

| by definite--species of conivoroul.fish (danse? -f4sh): and:ear~

: : ' niverous fish (grouper) show the same trends (Table ITZ).

a Variation in radioactivity, associated with area and re-

: Plated to fallout and. currentmevensnte within and around the

~atoll, indicates an inerease An the contamination.ofthe“atoll from

f south to north (Figure 5, Table Iv). _ The lagoonfishtaken in
‘the northern part of‘the Lagoon,oft Kabelle or vellu Island,

[are comparable in levels of radioactivity‘to ree? fishes taken

Jf im thts region. ‘the two flying fish taken outetde the atoll
Beare remarkablyalikein thesue radioactivity. |

        - conn 3 oy
a toe eve"enumerate genee  
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tableTy:

Caught at Rongelap Atoll,

PECpoopy.oaERP Wayare eyesWe
Ca

Radioactivity.inFish

other than Kabelle Islandwe

‘Values expressed in microcuries per kilogram of wet tissue

Date and
Area

1/30/55 -
' Between

‘Rongelap and
Rongerik Atolls

2/1/55
._Between
Rongelap and
Ailinginae Atolls

1/25/55
Rongelap Island

1/28/55
Labaredj Island

1/30/55
‘Gejen Island

December, 1954 and
January, 1955 ,

Lagoon Fish
Combined

Flying fish

Fiying fish

Omnivores

Carnivores

All fish

Omnivores
Carnivores
All fish

Omnivores

Carnivores
All fish

Carnivores

Number of
: Specimens Skin

] .050

1 152

10 124
12 235
22 -185

23 OTT
11 ~T4L
34 .632

1 1.56
8 - 709
9 804

10 1.11

Muscle

-O17

O14

-022
O45
034

-159
.153
-157

-159
125
129

.081

 

Bone Liver

-031 O94 ©

035 -110

. 184 1.02
- 390 2.74
.296 1.95

682 5.36
.782 3.31
718 4.64

1.09 12.4
804 6.18
836 6.86

278 2.06

 

   

Viscera™

.052

 

145

2.07 ay
1.20 oT
1.60

0
0

17.00 -
5.36
12.90

17.1
2.7
4.3 u

u

1.20
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Pe Rongelap invertebrates showed levels of activity of from

| 307 to 10" ue/eg ori March 26, 1954, By late January 1955 the
jevels had sropped about two ordera of magnitude, The almost

| ubiquitous:black sea cuounber, Holothuria atra, serves best to

exemplify thetrend (Figure 6). Next best as indicators were

giant clans, Hppopis,and Teidacna:; lang hermit crab, Coencbits;

coconut crab, Birgus: corals: and spider anail, Pterocera.

Radioactivity was highest.ant‘the digedtive and exeretory organs,

intermediate din the integudentary organs and lewest in the

: { macle. Actual values for theseiples are tabulated in the

; ‘appendix. The kidney of the gtigt olan (PigureAie of special

interest because of ita high level:of activity and‘plow vate of

“f} decline. A graph of activity of thetissuesof Lendhermit
F crabs dollected at the move radioactive northern.Aslands in

ae , March and July 1954 and from a less radioactive.sodthern Leland

; - in Jamiary 1955, shows the effect of geographical“diereronces in

radioadtivity upon the trend of decline, accentuating the slope

in the ‘Later period (Figure &). The spider snail wan similar

to the hermit crab in the level of activity of its tissues,

while the corals were about an order of magnitude lower,

Land Planta and Algae

- Tain.‘plantandaless.collectionsweve.made_atLabareds,
fo Kebelle, Lomuilal, GeJet)“andHehgelep'teratid#, Most ofthe

adibie plants were collectedin December 1954 and January 1955
POPPED
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ob,pandarua, spinach, ahdvorinda, he bigaewere collected

“spoth in the shallow waternear shore and in the deeper water of

f the lagoon, usuallyin thevicinityof the fish-collecting

| * stations. }

Sample values are given in appendixTablea ry, y, VI and VII.

‘From these tables it can be seen that the activity varies widely

‘even within samplea of the same kind. In January, for example,

  

| ‘the pulp from onepapaya had an activity of 3.6 x 107! ue/e (wet),

Sthe highest level found in any edible plant portion on that date, :

‘while the mu freaa second papaya specimen had an aobivity :

| ef 1.3 x 107T we/e (wet). a :

i Inboth edibleand non~edibleplantsthe specifie activity i

‘Wag higher inthe leaves than in the fruit,the difference gen- i

|. erallybeing two to eightfold.. Much of theactivity inthe i

: “Maren 1954plant sampleswasprdabably due to surfacecontamina- |

' ctden. High counte in the internal portions of stems, however, it

| indicated rapld uptake of fission producte byabsorption through 5

© the reot systems, Latercollections alaoindicateuptakeof |
fiesion product material within the leaf tissue. For example,

leaf buds formed afterthe initial falloutcontainas much

activity as do older leaves, and washing removes very little of :

the activity. i

ob In theearliest collectionsthe bark ofshrubs and trees
|cand the epidermis of edible plant parte contained from.ié to 40

‘times moreactivitythan the internal parts. Tn: the later. col-

mn
S
e
R
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eotions, however,this ratiowasalways lewd than two,.It 4s
ob definitely knows,-hoWever, whetherdifferentialuptake or
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Levele of activity in successive collections through |and

ineluding December 1954 drop in accordance with the expectation

' for mixed fission products, The January 1955 land plant eel~-

lections; however, show a trend toward increasing activity

levels (Figure 9). This eould be due to a sampling error, but

might also be a reflection of greater availability af the fission

products to the plants assoclated whith more rainfall during

late December to danuary.

The values for arrowroot collectédoni Rongelap Téiana in

Jamary 1955 fell within the range of values for arrowroot from

the:‘hoptherns islands, The same is true’of algse collected at

- depths of 10 to 25 fathoms in the vicinity of Kabelle and Ronge-

lap Islands, However, the maximum activity levels found in

Halimede sp. and Caulerpa sp. from Rongelap arehigher bya

fasterof about two than the maximo Levels found, in the same

species collected at Kebelle. It appears Likely then thet al-

though maximum fallout occurred ab the north end of the atoll,

the radioactive material is being redistributed, taroushout the

atoll.at least in the deeper waters. 5 “

Decay rates of five individual samples of algae and land

plants collected in duly and Deceuber 1954 indicate half lives

ranging, from160+alodaysduring“the|period frou‘Detenber“1954
Nk ah stems

to April 1955. Asample ofcogonutmilkgollested at Kabelle ~~

 

co island inDecember 95%» however, showsa half-life of epproxt«
Syncs saneais

matory.shrea.years,,“he slopes of the decay aueveeoFoe zg,
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 aunanothenindfrémtheslopes’ of the*soildeday”curves, | ~

che’ average slope being~1.25 (=1,05 to’-1536)>  Phia’ indiedtes

that intheseplanta littleornodifferential uptakeoffission

productmaterial has been taking ‘place. Incoconutea;. however,

5 fission products mixtures with longer halfliveshave been ab-

sorbed into themeat and milkfractions, Decay ourve slopes ——

of*.96and +,54for the coconut’meatand-,24 fromthe cocd~ °° |

nut milk indicate a different: isotope mixtuve’ from that found in

R
A
S
H
L
y

ia
ky
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   ! soilcollected’ in the same area.’ |
: enn if

Birds2 7 ae wpe Re: -—. i

Birdswere ‘collected at, four, islands of. the atoll.. “spect
L mens fromthenorthern Aslanda of Gejen, Kabelle and Labared$ i

; were consideredto.be,from the‘sane, areaand Kere collected on iF

allfour dates,while thosefrom the southernssland of.Ronge~ ih
Lap. were takenonlyonJanuary 26,A955 se iP og Waste :

Thebirds are of.two, types.as based on feeding. habits and

i
:
‘
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migratory characteristics. ‘These. ares,Q) the. noday, crested

- and fairy terns, which ‘tend to atay in the vicinity.ofa few -

islands withintheatolland feedprincipally on smallfish, and
(2) the migratory shore birds, which are transients and feed

T
e
R
E
E
e
r
e
s

mainlyon erystaceans,along thebeaches. ‘The iatter groupin-

cludes the Plovers,_curlews, turnstones,and tattlers, ae

- ,Rae terns, |because of their,limitedtendencyformigration ,

2 aKe.morerepresentative‘thanare‘the,shorebirds with regard to

f ebronic uptakeofradioactivematerial,_ / 
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‘in feeding habits and ulgrational characteristics.

‘between’different organs, 9)> oS

 
 

“15~

ebm

The shore birds contained greater qnounts of radioactive

a materials in the different.organs and &tissues Bhortly after the

fallout at Rengelap than did the ferns, A similar tendency was

noted in 195 at Riwetok following: Mile shot (see WT-E16

(UNFr-33))." Hovever, the Average. levels of activity in the

organs of the shore birds decreased nore rapidly with increasing

time after fallout than did those of the terne; These difter-

ences may be accounted for, in part at least, by the ditterenoea.

o

The average specific aetivities of the organs and tissues

‘of Rongelap terns are given in'Table V, With the exception ¢of ©

musole,“which is consistently low compared with the other

“passes, thereis no distinct pattern of relative activities:

oe The decline of radicactivity ievels in the organs and

“tisbuee:ef terns may be divided 4nto three typea (Figures 10a

ang bye. {1} organs in whieh the decline is semilogarithatc,

“half-iife 40 days - these include theamusele, liver, and’

kidney; (2) organs in which the decline is logarithmic- these

‘ava, the beneAe ot”“2+33) and tleun (ro 177195), and (3)‘rpana

“Anwhich thevariability is extremelygreatam, the gidand

lung represent. this group. on .

The shapes. of thiewadlogetivity.dealing-qurves for the

different organs are“determined by a combination ef (1) avatl-~

ability of the tgotepes, (2) total“uptake and degree of selec-
kw

tive uptake ot different.Seotopen,.(3);vaahoagtive half-life,

 

‘Sf

ee and (4) Dlologteathalr-idte}Sinesthe;‘ge ative effeats and
se me
a

oS a el nt Ps

* Radloblological Studies|s+ + Oe Sits, p. 6.
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Table Vo

 

Radioactivity of Rongelap Birds and Bird Eggs .

Values expressed in microcuries per kilogram of wet tissue

   
hoonesceaOTRek ea

  

Date and

  

 
screecnmeeminmannyer

Kabelle 4

Island Organi sm Seoclmons Skin Muscle Bone Thyroid Iung Liver Kidney Tleum

3/26/54
! Labaredj end noddy and fairy

‘Kabelle terns 4 167. 4.82 41.0 76.4 7.64 22,7 18.4 179.
t

3/26/54 |
Kabelle curlew 1 2,260. 7.73 161. 6.82 16.8 35.9 132. 30.0

7/16/54 rioddy, fairy, and .
: Kabelle _orested tems 6 1.31 8.641 0754 6.86 14.3 3.8 2.68 1.72 ©

[ 7/16/54
; Kabelle curlew 1 e714 4183 1.69 6.68 e795 1.03 1.50 9.91 iu

12/8/54 doddy and fairy | Oe
i Kabelle terns 4 0454 0395 0973 0169 2120720586

1/26/55 | :
; ‘Rongelap © fairy tems 5 2586 0256 0654 1.10 e814 877 0486 :

1/26/55. _ turnstone and
Rongslap plover 2 0173 0445 2182 0124 0.226 0240 0425,

1/28=30/55
Labaredj,. ‘
Kabelle, and moddy and fairy " oo

Sejen” terns 6 e741 0495 2105 0285 154 0183. 0791

Bird Eggs

Date and Number of ‘Ege
Island Specimens Shell ‘01K White Embryo

1/16/54 *
Kabelle 5 650° * 0932 00255 0335

12/8/5h
Kabelle 3 °29 5 e129 e00909

1/29/55 ’
2140 2020
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March May July Sept. Nov. Jan. March May July
1954 1955

FIG.10A DECLINE OF RADIOACTIVITY IN MUSCLE , LIVER, AND KIDNEY SAMPLES FROM

NORTH -RONGELAP EXPRESSED AS A RATIO TO THE MARCH 26 , 1954 COLLECTION
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FIG.10B DECLINE OF RADIOACTIVITY IN BONE AND ILEUM SAMPLES FROM NORTH

RONGELAP EXPRESSED AS A RATIO TO THE MARCH 26, 1954 COLLECTION
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degrees: ofinteraction. of thesevariables: uponthedecline of .

Wioactivity with increasing.time after contamination aranot.

known, rigid. interpretationsof the shapes of the curves should

“not be attempted. However, the curves are useful in eatimating

the levels of activity in the different organs on given dates

‘following the contamination of the atoll.

wit’. Deeay curves were made fort a limited number of samples, . of

these, onlythat of the thyroid evidenced a preponderance of a ~~

“‘pingleisotope,- zis} which accounted for99.9percent or more

‘of: the. total-activity, Indecay curves for bone, liver, and

| ‘Kidney.there was evidence: of mixturesof isotopes. Slopesof

pew (7825 pop ‘liver, 1 e085. for bone, and acurve for kidney,

"whieh is rot:a: straightline ‘either logarithmically or semiloga-

‘pithaf{eally;: ‘Indicate. that these organadonot contain similiar

patios of: radloactive Isotopes,‘The decay curve slopefor ‘tern

“Liver! 1s similar‘to.thatof Rongelapsoll... 9 5.

Alily Ghemieal- separation forstrontium wag done on two bird

samplescollectedMareli 26,°1954,atKabelle., Skingfrom two

different terns contained2.9percent and 3.5 percent: of the |

total activity. as radionetive strontiua. In samples of total. .-

museleplus ‘total bone from the sane birds, sr5972° comprised

3.9 percent and 11,3 pardent. of thetotal activity. (fable VII).

cu. theonly collections at Rongelap © Atoll containingbirds

‘frow doth thernorthern: ainnd: Botithern- islandswere wadeJanuary

26%30,°19556.InViewoPthe fact.that thegeneral levels of.

‘qontamination:werehigher’ of.the:riorthern islands, it: was ex-

pected.that: thenorthern:birdswould ‘contain more: radloactivity
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ol}   
, han: the soubhern birds, ©hae:was not:the’cane:except’forthe: :

Pside. ghe ratios, south to north, of activity for the different

"
so
ne

ne
ar

seA
y
a
n

eh
ga
gh
h

organsand tlasues are as follows:

skin rusele bone lung liver kidney | ileum .

19 52 62 39 53° 48 9 6a
The presence of more then ehx. times as much activity in the tne

testinal tractof the southern faland terns as that found in the

same organ of the. northern island terns suggeats that the southern

birds have access te a supply of food fish containing greater

amounts of radioactive material, ‘The higher level ofactivity in

 

hat

te

te

ss the southern bird intestinal‘tractsis reflected in ‘the greater

* a concentrations of radioactivematerial in the otherinternal

be organs of the same animals. th view of these observations it:

hs - probably would be advisable toobtain samples from“AlAnginae

fe Atoll, located seven and‘one-half nautdeal miles southwest of

! . Rongelap Atoll, since the ‘Rongelap natives collect birds at

Alinginae as part of their food supply. .

"Pern ages were collected‘at Kabelle july 16,Decenbera,

1954, and January 29, 1955. the levels of radloactivity inthe

various partes of ‘the eres were low, with that of the shell approx=

imating the levels found in the bones of terns collected the same

day; ‘RadLoactivity in the egg yolkavariedfrom 1} to3 times: |S
R
o
T

R
g

c
o
m
p
a
c
c
so
r
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e
p
g

that found in the muscles of birds in the same collections. "the

whites of the egas contained the Lowest amountsof radioactive

m. isotopesefall bird canples éxamined. “Ghese ‘levels were from

1/25 to 1/2 those found in bird mugele collected the same day.

The unhatched embryos contained levels of radioactivity approx-

 
 

agMeeece

SSONTDENTIA==aren  

 

 

a

$e
f|

;
&a
y



 
 

18  timately one-half that found in bird muscle Appendix Table VIII.

Planictona

~ . ‘The Rongelap plankton eollection‘consists ‘of a eingle tow

on Hareh 226, paired vows on guly 16, December & and December 18,

195, and four paired tous January 26=30, 1955. A‘Michael ‘Sars

type net, h~meterin‘Glaneter and with either #6 or £20 silk

“meshwasused, ‘Tows, were taken at the surfaceduringdaylight
‘howey | Sos re | pe

ae“Radioactivity of‘the‘Rongelap ‘plankton samples waa more

‘than’one“hundred ‘tines‘greater than that of planktonsamples

“gollectedfronthe‘open ogean waters of the WeateraPacific:

“with the vscae"taney" dubing‘operation roll, on the eruise

of the "naney”“during March and Apeil,1955, 85Blanicton -

“sampleswere‘taleen along theroute from Kwajalein to the

; ‘Philippines ‘to Japan. he average activity of these samples

“was:018 * 10°“3 ue/gram of wet sample, the higheat values

deing 050x10“3 wef. Por‘the etghtJamuary 1995Rongelap

“plankton sauples the average valuewas 2.Q:x Ww* ue/esthe

“lowest value being Oaue/e. | 7

| - Other eonelusions froa the Rongelap plankton samples are

(a) chat theradioactivity perunit weight is greater than for .

“most other biological samples,(a)the decay rate ts einiler

‘to‘that for‘the soll sample, and‘@) there is considerable

vartation tn+ the®radioactivityofsamptes|froma paired |tows.“
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. . The sol] and- sand. samplesincludedthose fromtheislands —

 

‘proper, fromthe beach, and fromthe lagoonbottom. - The radio-

activity of a sample taken from the top inchof soil on |

Labaredj-Isiand March 26, 1954,wae 6.3 microourles per gran,

which is equivalent te one curle per .325 pounds. of top soll.

Phe activityofthis sample tenmonths later,January 29, 1955,

_was one thirtieth its original value, t.e., 1¢ had passed
throughnearlyfive half~Lives. .The deeayrate fer this period

4s expressedby the formula, r= ¢7/51, with March 1, 1954,
.as-thedateof origin (Figure 12), Thisvate approximates the

mixed.fission product decay rate and in general approximates

the decay rate for many of the biological samples. For these

‘Péasons the decay faetor tor correcting counts back to the day

of colleation wea paged on thedecay«ourveofa‘similarsoft

‘sample, |

“The decline in radioactivity of thesollsamples ean‘be

“Sbaervedfrom‘thefigures in Appendix ‘TableXe ‘considerable’

“variation in.‘the activity of soul samples trom ‘the same‘area on

the game day ¢an be expected ‘because of thenature of the fall-

out:‘pattern and should be kept in ‘ind’wheninterpreting results.

“If consideration 1s given to the Fabelle séupies only, ‘the rate

‘ofdeclineis greater than the. decayrate ‘from‘aréh tosaty’

“1954, but less from guly 1954 to ‘Jamuary1955. then the sample

“eounta fron all istands are ‘averaged,the ‘Felative¢decline an

ceeikonaa-tiedesuiceanegeivetottotty ene:
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ee Protile éamplea of the lagoon’ bottom werdobtainedoft
Kabelle ‘Leland at depths of€0-feet and 40 feet and off Lomajlal

- Teland at55 feet. ‘The sampleswereobtainedbyan aqualung

equipped diverdriving a foot long, 14" alwainun tube into the |

pottomsand. The core was removed from the tube and samples

| - were taken at various levels, From thecounts of these samples

z 1t was observed that the radioactive sand on the lagoon bottom

was several inches thick with the level of activity rather ¢con~«

stant for the first five or six inehes, The radioactivity per

unit weight wasless than that of the sell from the island -

properbut off Kabelle it was greater than that of the sand in

the intertidal zone.

Be vater - . .

The water collection Included eight aalt-water samples =

| fron the lagoon and eight fresh-water somples from the tetends

proper. A Semiliiliter sample was used for the radioactivity

determination except for the December 18thcollection (cistern

water, filtered well water), far which a5unilliliter samples

2 were used,Because the radioactivity of water samples is often

| atated in terms of the radioactivity per liter, which would

| mean extrapolation considerably beyond the observed values,1%

ia especially necessaryto state the counting error. Por. these

data the 0.95 counting ervar,* which is equivalentto two a

standard, deviations, Was arbitrarily selected. . In. Appendix

 

 
 

* AgcU-262 (Mon P-126) Statistical methods used in the measure~
-went of. radloactivity. (sous. usefuleraphs) AS H. Jarrett,
TESeyOak Ridges: December2DABs : aearn oAUS  
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|| gableX the,values:for: the. water. samplesexpredséd in.@/a/mt t

"0.95countingerror aregiven... °° ~- 7 ea

. "Whole water’ samples were.used for counting, 1.¢@,,none
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*
a
e (of the natural-ocourring radiolagtopes were chemically removed,

,80.the values in the above table arethese for total radice«~

_agtivity. For ceeanwaters, theatomie disintegrations per

aminute per. kilogram for potassium-40 are 560 and fer all othera

natural-cecurring isetopes about 10." ‘This means that the con=

tribution of natural-occurring isctepes to the values in Appen-

o
R

dix Table X for lagoon water samples ranged from 0.6 to 1,2

aff. |

Beeause of the relatively ereat counting error of the legoon

on
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water samples neither the rate of decline nor the decay rate was
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estimated, A conservative approximation of the radioactivity
&

of the lagoon water, based wpon the average difference between    
the observed value and the positive 0.95 counting error for

the January 26-30, 1955 samples, is 2400 d/m/t (.0011 uc/i).

For the fresh-water samples the counting data are more

reliable (Appendix Table X). The samples ineliude cistern water,

sd

s
Be&

e

filtered well water, standing water and ground water. The stand-

o
S

e
r

ing water was taken from an open can on Enisetok Ieland and the

ground water from a two-feot hole that was dug on Kabelle Island.

The ground water was most radioactive, 48,000 d/a/l (.022 ue per

liter) and may have contained radioisotopes that had leached

from the soil, However, the decay rate r= t°2-35 for the period

from March 23 - July 30, 1955, waa similar to that for mixed
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* Schubert, J., “Radioactive Poisons," Selentifie American,
Vol. 193, No. 2, pp.34-39, Auguat 1955, 
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_ Histon. products, “Forfilteredwell:waterthe decay. vatefor

“ ghe game period was similar, te & 1.39, Another observation

a8 that the Padtoactivity of the treshewater samplos increased

‘pron south to north with the activity of the Rongelap Island :

‘sample being 1/4, 1/6, and 1/10 of the activity of ‘the fresh-

water samples from Rnleetok, LabaredJ, and Kabelle ‘Islands,

respectively, .
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gyaluationof the Chemicalanalyses‘of ‘theBicldgicalSauples
+t

  
i Fission product and.calciun analyseswere made of three soil

t gamples, strontium analyses of selected foods, and pst analyses

of plants, Additional samples collected December 8 were sent

to Dr, Walter Claus, Division 6f Blologyand Medicine, for

chemical analyses,”ces |

Samples were,taken ‘fron thee topinen of soll on March 26,

j (1954, from bothLabaredj and Kabelle. Fortions were ashed and then

dissolved ipdilutenitric acid, There wag only a very emali

amount of ingelubleresidue containingless than o. pereent of

the radioactivity of the solute, Aliquotsof this solution were

"used to determingtotal activityand temone samples for
| chemkheal separation, — ee

| Standard methods of separating e1saton products and. ealoLum

| wore followed. Countsobtainedfromtheanalyses for cerium,
'. Sireondtun, niobium," atrontivny: watheniua,: end barium were cor~

reated for, chemical. or. spikeyield.The eheatcal yield ts the

ratio of ‘theweight of recovered carrierto adéed carrier, A

yield for. caloiun was not determineddeeause ofthe large amount

of ealeium carbonate in the sample. “the radioactivity of seven

fission products and calelua corrected for yleld and adjusted

te 100 percent recovery and expressed as a percentage of the

total radiosetivity is given in Table VI. The chemical yields

and the observed counts from which these values were computed

are tabulated in Appendix Table XI, |

The resulte of radioatrontiwa analyaes of biological samples

from Rongelap Atoll are|BiveninTable vit, Rediostrontiun was
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Table VI. Fission Products and Radio-calcium

in Soil from Rongelap Atoll=L/

Per Cent Activity 2/

Sample Number

 

Element 7500 3/ 7501 4/ 7502 5/

cerium 37. 32. 30.

trivalent
rare earths a4. 22. a4.

zirconium 16. 25. 24,

niobium 5.9 7.2 7.0

ruthenium 6.9 6.7 5.9

strontium 4 sy 2.4 2.5

barium 5.5 4 6.2

calcium € .3 < .6 4

total 100. 100. 100.

1/ samples collected March 26, 1954 and analyzed
May 11, 1954, activity as of counting date

'2/ per cent activity corrected for yield and ad-
justed to 100% recovery

3/ Labaredj Island 190 feet above high tide line

4/ Labaredj Island, 150 feet above high tide line

5/ Kabelle Island, 150 feet above high tide line
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Table VI. Fission Products and Radio-calcium

in Soll from Rongelap Ato1d/ -

Per Cent Activity 2/

Sample Number

 

Element 7500 3/ 7501 4/ 7502 3/

cerium 37. 32, 30.

trivalent
rare earths a4, 22. 24.

zirconium 16. 25. 24.

niobium | 5.9 7.2 7.9

ruthenium 6.9 6.7 5.9

strontium 44 2.4 2.5

barium 5.5 4d 6.2

calcium < .3 < .6 4

total - 100, 100. 100.

1/ samples collected March 26, 1954 and analyzed
May 11, 1954, activity as of counting date

2/ per cent activity corrected for yield and ad-
justed to 100% recovery

3/ Labaredj Island 100 feet above hightide line

4/Labaredj Island, 150 feet above high tide line

5/ Kabelle Island, 150 feet above high tide line
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Table VII. Radio-sStrontium and Radio-terium

in Biological Samples from Rongelap Atoll

Values expressed in micro-microcuries per gram, wet

% of total

 

  

% of total
; Date and oL/ 0 activi ,2/ acti y
Group Mssue Area of Collection sreeesr? sr” gn89ysr00 cel celak q

Bird Carcass 3/26/54 Labaredj 20. 11.3 :
" Skin " "oN HO. 2.9 :
1 Carcass " Kabelle 5.1 3.9
ne Skin " " 27. 3.5 ;

‘Squash . Fruit 1/26/55 Rongelap 2.2 2.1 1.5 1.1 - 1.4
Papaya " " 1.9 1.8 2.6 - - '
Pandanus___" " " 2.3 2.3 2.6 0.70 1.38 &
Coconut Meat “ " 0 0 OVIT OT38 oo
a Milk " " 0 0 0.05 0.24
" " 1/28/55 Labaredj . 0.11 0.38 0 0
" " 1/29/55 Kabelle - - 0 0
" " 1/30/55 Gejen 0.03 0.02 Oo 0

Coconut Muscle 1/29/55 Kabelle 31. 27. 5.7 5.5 1.0
crab

Tuna " 12/27/54 Mellu oO O 0.8 0.7
Mullet " 1/26/55 Rongelap 0 0 2.4 Ad

1/ The 3/26/54 collection processed in December 1954;
; June - July 1955.
2/ Processed in July 1955.

the January 1955 collection in
Values as of date of analyses. + ,

Values as of date of analyses.
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Ad in plants,birds, and crabs bus not imfish musclenorin

seuss éf. the coconuts. The greatest amoung oF se? found in the

January 1955 samples was 27 x oO”~6 us/e wetweight of coconut

grab miscle, , ,

Hethod for Radtostrontiua Separation. The fuming nitric acid

precipitation method was used, the sample being dissolved in

dilute nitric acid and strontium carrier then added, Por the

pird tissues the stronsiwn waa precipitated by increasing the

acid concentration to 72 pereent by the addition of 90 percent

| hdteie acid and atirring for one-half hour,‘the precipitated

' strontium nitrate was dissolved in water, scavenged with ferric

hydroxide and precipitated a second time from 72 percent

|. Witte acid, then counted for strontium radioactivity, ‘Three

spikesrun doneurrently with the bird samples gave a yleldof

59,2 20.9 percent, Separation of ¥°° ‘teow thestrontium

indicated that one-third to one-half of the total strontius was

gtrontium-90 as ofthe counting date, December 1994,

Strontium analysedof samples of coconut meat and milk and

pandanus fruit fron the January 1955 collection were made June 14,

1955. The procedurewas similar to that above except that 75

percent nitri¢ acid was used and the seavenge with ferric hydroax-

ide was followed by a scavenge with mized sulfides in acid and

in alkaline solution, Feur spikes in non-radioactive fish meal

aah run concurrently with these samples gave a yleld of

658.£5.43 percent...four.blanks using the same fish meal and

run. as. a: check on the: Fadioacbivity in ‘themealsthe reagents |

andonthe glagowere™ gavecounte‘ofOy:tyOy‘and0 Yields from

“oemEKnaAITSy2 HARLIN IRE TON
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aptkes run‘concurrently with the squash, papaya, craband, fish -

Po samples: were 64.2 3,1 percent, From the amount of sy’?

‘fo which was determined by separation of ye daughter of gr??, at

' 4a evident that only a small amount ofsr could be present

"(table VII).

The results of the Ce

present

My analyses are given in fable VII.

The maxinten amount found was 5 x 10“6 ue in crab MUBCLE ; White |

none was found in soste coconut samples, Cerium analyses wore

' made of the filtrate from strontium nitrate precipitation of

the coconut, pandanus fruit, squash, crab, and flan samples

listed in the above table, The rare earths were extracted with

. tributyl phosphate, and cerium was separated from the trivalent

- pare earthsbyceric iodate precipitation, Recovery from

“apiked* samples of non-radioactive fish meal ash run con« |

currently were 73 percent for coconut and pandanus fruit, and

75 percent for all the others.

Determinations were made of the anount of radioiodine .

“present in three landplants and two algae collected at' Rongelap

Atoll on March 26, 1954. These analyses made on April at, 1954,

followed the procedures as outlined by Glendenin, et al.

_ fhe counts as obtained were corrected back to March 26,

1954, st was Present in ali five plant tlesues counted, vary-

ing fron OAT percent to 0.029 percent of the total activity

£ound,

 

%: Glendenin et al.) ‘Interchange of ‘padicactive iedine with |
carrier loding.” In Coryell, ¢. D, and Sugarman, N.;

” Ragteeheatcad Studies: The Fissiona_Products,|Book3 Pp. 1629,
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“the Rongelap samples arenow‘unique among out Marehall

= ‘ [siaands collections since they were tatken Evora an area «

Rongelap Atoll“ ‘in which the padloactivity resulted primarily.

fron a single time gouree « the March 1, 1954 Bikind exper‘iment;

“whereas:the activity at Eniwetok and Bilin derivedSrom several

experiments over a number of years,

| Rongelap decay data were studied with ‘three primaryobjectives:

a) toevaluate suitability of the ‘decay correction factor based

on soil bya comparison of biological and other materials, (2)

~ to aidin extrapolating into past or future time ‘beyond the .

a period of the presentsurveyanda (3)tocompare decayratesi

= retdecline rates. |
wa

“Bighty-four samplesof ich, invertebrates,alge, ‘dena .

plants, plankton,birds,snd soll were countedanaverage of

a ii.5 (range, 2-73) times forvariousintervalsduring‘the period

fron 38 to 500 days after the Blicind teat of March Ly 195%,

. When‘log of count is plotted on, theordinate against log

of tine after Maren 1y 195, on the abseissa (here ealleda

log-logplot), @amore nearly ‘straight lineis ‘usuallyobtained

than’when the abacdaga |isarithmetico {sentlog plot). } mixture

3 te Bre

a2 straight linebyLog-1og plot with a‘slope of about “125,for
fe S

thee pericd0of‘Hae‘Involved.in this study. The decayofa" single
a os

  * Coryell, e;:Dy‘andSugarman,”Wii:“Radsochentoat” Studies:“The
Fission Products, Bookas p. 456, Hedraw-iil, 195

fessaaeindsameaneinneesnent carers:
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2,mentioned in the westonpyroid containingsredoainantty I

on birds. Te

Among the 23 plates counted most often ( 10 ~- 73 times) and

presumed to be counted frequently enough toe detect the existence

z ef a linear semt~logrelationship, only one other sample was

: more nearly linear by semiwlog than by log-log plot. This wes

the gastric mill ofa ereb, Grapsus8 grapsus, taken March 26,

41954, at Kabelle. The ‘staph (Figure 11) was sufficiently curved

_to indicate the presence of, moré than one isotope. The early

portion 50 « 300 days gave-a halfelife of 78 days, and the

portion. 300. =439 days gave ahalf-life of 107 days. A section of

“the curve of another sample, manele of sea cucumber (Figure 11),

/ Was typleal of gent-1og linearity+ the, radioactivity of this

sample decayed over the period from 50 te nearly 200 days with

a half-life of“about 75 days, but more slowly later,

Although a’single isotope displays a domwardly soncave

curvilinear plot by log-log presentation, a mixture of ae few

as two taotopes with half-lives of similar ordersof magnitude,

guch as eet and ceh*4 of 30- and 280- day half-lives, may

appear almost Linear on & logelog plot over the period. ar

7S to 500 days. ,

Most decays were beat suited tolog-log Plottingas seen

in the seven ousimpleis4dn1Fagures212 and. 13. Although acme appear

slightly curved, straight lines warefisted and slopes were

sealed graphically oFGEEGomes eMa te

“Deftattion.of.the.gurves‘requires‘evaluation’notnlyof

 

FR rerpartarene:

Ob Sta.

 

Seti

 poreice:   



  

100

   RADIOACTIVITY

   \

o\, .

NS
. °

3 i i |. 4 j

50 100 200 300 400 500

DAYS AFTER MARCH 1, 1954

FIG.1t SEMI-LOG PLOTS OF.“Decay.‘CURVES.“OF. GASTRIC MILL OF CRAB,
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COLLECTED"MARCH26,1984AT KABELLE- 
 

    



-27b~

  
    

100}.

\

RADIOACTIVITY

NX

lok
°

L nN

\;

L SPILLED,
| RESLURRIED

I 4 ot at 56 l 1 }
30 7 100 or" S00
DAYS TAPTER MARCH1,1954¢ 0 |

FIG.12 LOG-LOGPLOTS OF RONGELAP DECAY . SAMPLES. OF. MARCH. 26,1954:
PLANKTON FROM LABAREDJ; MUSCLE AND MANTLE OF GIANT CLAM, HIPPOPUS ,
FROM KABELLE; AND SOIL ON WHICH DECAY CORRECTION FACTORS WERE BASED   
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FIG. 13. LOG-LOG.~ PLOTS OF RADIOACTIVE DECAY RATE OF COCONUT MILK,
{(COCOS) COLLECTED OECEMBER 8 , 1954 AT KABELLE , AND OF LIVER AND

MUSCLE OFSURGEON FISH (ACANTHURUS ELONGATUS) COLLECTED JULY 16,1954
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   he degree of varlance or seatter:about the line, but also by

the nature of the deviation from linearity among the smooth) cur-

‘yilinear plots, - Those curves which were. concave upwardwere

Spish tissues,noneofwhichhadbééncounted mére’ than‘seven (°°

umes. SESH. Go cee dee peg te ee

The average slopeof‘3decays<onlLop-oep:plots4was

“1.43, Table VITT shows’breakdowh inte groupsby: tines of

organians andby tiseues, and ail samples:grouped: by.sollecting

dates are recobded in Appendix Table. XIX. wal oS

Differences in decay rates of tissues of the animals

1 -are not great, although the liverrate of decay is steepeat to

a degree that is of borderling sigriitiéance.~“Comparison of rate

of decline of‘food items,1,75, with rateof decay, of all ...5

samples, “1.43, shows that food items, with the exception of
2

auch plante. as thecoconut,: decline.more rapidly in, thelr rasito-

active content thatean be accounted forgolely on the basig™.\*!

of their physical decay. However, the steep trend ef decline

may result from the inadequacies of sampling. ‘The January 1955

collection may reflect variability in the effects of currents

of season. Fubure sampling will show whether the Indicated

decline is teuly unusually steep, or a vagary of sampling.

Prom a study of the decay curves it is seen that most

biological samples follow the soll trend sufflelently well to

justify use of the soil decay rate in correcting sample counts

bak to the time of collection over short periods, However, |

gomesampled.diveregwtdely7° Of greatest concern is the coco-

But, ti‘theWALBewhitththeredtogctivity may decay very

 
  

  



Table VIII  
Miscellaneous

of bird Plankton Algae Coconut

number of relationships
mean slope
standard deviation: ;
coefficient of variation of slope@

@
x

 

 

 

 

Decay Rates of Rongelap Samples Expressed as the Slope

¢ the Log-log Relationship of Activity to Time after March 1, 1954

Fish, invertebrate, and bird tissues

Gut or

Viscera

Li

~1 45
0.30

Other
land
plants

2
~-1.30

0.01

 

Giil

~1.28

soil

-1.31

0.04
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meBdy At the other extreme are ogcasional samples

wf4
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s
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‘fish gut, the radioactivity of which decays fast (r = ¢
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‘Island

/26/5%
| Kabelle

 

AD 7/16/54
“f Kabelle

 

e and:

Table I.

Common
Name i/

damsel 4
" tt

parrot i

squirrel

grouper

" 1

shark |
w

a"

mallet
surgeon 1

"

“"

damsel
Ci a

W

2

“
N
N
W

3 2
3

goatfish

“a

"

wrasse 2
w iy

tt "

t "

" “

grouper i

Rongelap Atoll, 1954-55

2
it

2
%

st

_ butterfly 2
" “ 8

4a

Woe

 

230+

Radioactivity of Fish from

Skin

ALS
52.5

102.
106.
74.0
35.6
12.4
20.9
16.5
28.7
23.1
36.5

13.6
3.09
4.04
4.78
2.55
4.27

6.03

~
A
N
H
O
W
N
E
S

s

1.Al
3.55 »

Nn

Muscle Bone

4.85
10.3
11.4
13.3

AY
25
AS
22
-15
95
-90
52

115
.903
974
12
335
- 796

—
W
N
N
R
F
W
A
C

564

540
-353

-970
AG
00
08
933

M
A
H

14
26
79
96.
el.
le.
9.
T.
5.

17.
T.

19

1/ see page 33 for scientific name

W
W
)
&
O
U
I

8
8
9
0
2
5
53
50
19
3
73
)

59
35
82
31
.80
31

-O7

6246473 14.8
.767 «3.86

 

 

 

* “Values expressed in thousands of d/m/g of wet tissue

Liver

889. 3,590.
1,820. 3,890.

381. 332.
780. 4,020.
680. 645.
399. 331.
98.2 180.

141. 417.
15.3 69.8
71.2 21.1
27.7 5.68
70.3 15.1

59.3 328.
23.7 89.1
60.2 16.3
23.2 13.8
28.1 12.2
70.1 23.9

97.8 B84 4

24.7 13.8
36.6 14.5
45.6 18.9
21.2 11.7

152. 59.4
91.2 101.
58.3 39.2
83.8 29.2

6.
39.1 29.6

~
H
e
e

Viscera Entire

—
-

M
m

M
A
N
O
N
H
A

A
O

W
M
O
O
F
F
E
H
O

£
0

 



    
    

   

te and

Island

7/16/54

(cont'd)

12/27/54:
_ Lagoon

12/8/54
' Lagoon

_ 1/25/55
- Rongelap 

 
1/26-29/55
Lagoon

1/28/55
Labered j
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Kabelle~

damsel 1

‘I'cont.)

Common
Name

- squirrel

tt

tuna
we

~

snapper

surgeon e

nt cs

s

" Ls

tt "

goatfish

Li

"

squirrel

"

1
tt
"

- blegny 2

groyper 3
" 1

jack

grouper

tt

snapper

2
h

i] t

“

to

damsel 2
t "

" EI

i] 1

Fr nn

i 2

parrot 1
if tt

~31-:..

Skin Muscle

.596 -399
1.32 454
1.37 467

5.73 O79
3.86 .139

-960 -218

-209 061
196 -068
-,097 026
084 038
.062 -031
562 O40
. 347 061
418 .052-
.668 .065
3399 .063
298 085
-509 -103
514 .091
. 487 .106
-447 ~~ 082
685 084
473 .138
~f2l 144
-752 - 093
216 -052

.072
089

1.25 — ~191
1.52 -375
2.20 * .386
1.62 165

O74

2.08 -728
374
- 436

* fel 133
2.05 ~251
2.10. $145
1.90 ~149
-932 . .115
-9TT .201

1.68 - 147

. T2850 -184

Bone

-850

-770
251

724

.214

.073
-195
140
304
AKO
-295
487
907
352
-981
734

1.44
1.32
-378
682

1.11
.879
~395

-671
694
.682
-490

.08

.62

16
65

21
-815
.06
-59P

e
P
N
M

f
w

-818
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Liver

10.5

61.1

5.76

3.09

a
,

W
H
U
I
W
O
H
P
W

W
W
O
O
K
W
O
E
A
N
M
H
W
U
I
W
h
N

FH
H
W

O
V

Ww

~

a

Viscera

48.2
17.7
12.1

1.28
972

oo
f

@

N
M
H
D
N
O
U
I
N
O
W
O
O
O
M
W
O
W
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O
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‘pate and Common se a
‘Island Name Skin Muscle Bone Liver Viscera

1/28/55 mullet 1.05 2.49 1.91 8.22 286.
Tabaredy , 564 »265 -637 4.35 6.86
(cont'd . 1.35 513 1.97 5.50 47.0

" .789 .496 1.09 28.3 54.3
611 .236 -758 4.81 19.5

blenny 2 1.65 264 1.29 10.1 37.5
. . 614 .306 1.41 8.74 24.3

: " " .782 .408 1.50 14.8 25.1
| . " 577 278 1.84 14.4 43.8
ce .269

7 2 wrasse 2 1.63 348 1.43 - 3.97 18.2
" " 1.47 401 1.76 4.05 14.8

grouper 1.08 -175 1.50 2.75 4.68
" '.828 .447 1.05) «15.1 3.25

goatfish 2.34 -353 «63.88 17.5 26.4
lizard - 2.13 .300 1.83 6.51 1.52

" 1.61 -386 1.13 14.5 4.51
" 1.92 .252 2.08 3.81 1.93

- 1/29/55 mullet 1.19 .181 952 5.74 9.35
. Kabelle " .382 §.166 612 3.45 16.9

" 587 .184 .926 4.80 11.2
‘surgeon 2 -6412 .125 944 4,05 2.30

| " 649 .139 .906. 3.63 3.76
damsel 1 1.46 246 1.70 10.2 15.8

" 5 1.11 .168 .683 9.02 4.06
blenny 1 -509 .167 1.02 3.35 11.6

" 2 525 .253 1.92 6.54 11.2
goatfish 2 1.36 299 2.23 8.00 14.4 —

" " 32.78  .436 -2..97 1.34 10.3.
" "1.05  .264 1.36 18.1 9.85

shark .687 .125 .191 2.67 .490
grouper 4 -433  =+.110 -504 6.94 2.77

" " .826 .117 .726 12.2 6.24
" " .622 .108 606 13.0 .249

1/30/55 damsel 1 3.44 .350 2.40 27.4 37.6
Ge jen wrasse 1] 1.37 215 1.42 15.3 8.62

grouper 4 1.34 .279 #«1.79 21.9 5.02
" " 1.39 273, «1.15

=

38.1 6.65
: " " 591 .118 368 2.32 1.21
9 " a .861 .268 1.13 4 38 2.36

" 6 1.20 396 1.42 4.77 1.78
goatfish 1 2.54 405 4.95 18.0 -17.5

- flatfish 3.18. .248 1.96 3.70 5.30

EONTIDENCILAE          

 
   



 
|
ii   parrot 1

‘surgeon 1

-33-
Scientific: Names of FPishes

blenny 1
% 2°

butterfly 1
'? 2

damsel 1
2

tt 3

" u

tt 5

flatfish

goatfish 1
CI 2

grouper 1
2

ti 3

' 4

DG
halfbeak

herring

jack

lizard

mullet

2

shark

snapper 1
2 |

squirrel 1
2

" 3

2

tune

wrasse ]
tt 2

 

Istiblennius edentulus
paulus

Chaetodon collaris

_w"~ Tunula

Abudefduf sordidus
Dascyllus aruanus

Chromis caeruleus
Pomacentrus nigricans-

vaiull |

 

 

Bothus mancus

Mulloidichthys auriflamma
samoensis

Epinephalus elongatus-
fario
hexegonetus
merra

spilotoceps.
Varitola louti

"

"8

t

Hyporhamphus Jaticeps

Spratelloides delicatulus

Caranx mnelampygus

Synodus variegatus

Neomyxus chaptalit

Scarus purpureus

sp

Carcharhinus melanopterus

Lethrinus sp.
Lutianus sp.

Holocentrus sammara
Myripristis multiradiatus

SD.

Acanthurus elongatus
" triostegus

Gymnosarda nuda

Gomphosus varius
Halichoeres trimaculatus
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Table IL... Radioactavaty of TrevarrteteraeemaiNieeiniee

Corals Collected at Rongelap Atoll, 1954-55  
‘Values expressed in thousands of d/m/g of wet tissue

; Dateand Organiam’ Muscle Gut Integ- Gill Mantle Gonad Iiver Kidney Misc,

 

 

 

 

Tsland ument

3/26/5h,
Kabelle sea cucumber 251 227 877

592 3,170 684, 416
166 8,700 531 1,440
394 8,500 537 1,140
509 55900 635 gil
ll2 950 291 510
590 940 1,080 1,300

1,400 343° 650
530 760 500 3,000

giant clam 16 350 122 190 2/
47 7h0 840 116 780 720 2/ bb

1,050 No 8698 71,0 1,890 2/ =
spider snail 140 3,600 44,0 13,000 7,500 “t.
crab 182 2,800 1,600 3,000 5,400

Labaredj hermit crab 260 2,500 1,500 1,400 9,400 ; .
. coconut crab 21 6, 300 990 1,300 790 el

7/16/54 :
Kabelle sea cucumber ll. 90 2h ' Boh 2/

giant clam 29 62 25 6.5 120 20 2/
hermit crab 5.6 112-122 22 65 a

6.8 240 190 99 88 |
7.0 119 90 30 106 |

coconut crab 2.6 58 61 22 \ 51 - |
. : 4.3 1,80 67 36 33

12/8/54
Kabelle sea cucumber 3.4 2i 1.9 7.8 -

Tel 20 9.6 4.6 ~
1.2 25° 6.3 10.5 af

spider snail lk. 66; 64 50 280 13 3/
9.8 58; 62 L6 250 22

2h. 1503 92 88 320 | 3642/
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      Sriacereastoorcesoeieee

Rae *

Date and OrganismY Muscle Gut Integ- Gi“Mantle " Gonad         

 

Liver . Kidney

 

Misc

Island unent

1/26~30/55 2
one snail 19;22532oa

ghost crab O08) 2.0 1.6 1.6 . 250
redeye crab ok? 87 233 1.7 1.9 4/ ,

79 1.7 2. 861.6 o7h 045
rock crab 225 043 973,85 261

023 055 30 °79 059

coconut crab 66
053

2/Labaredj giant clam eh9 5k 1.8 1.6 27 204

Q Kabelle ..sea cucumber 4.8 Tel, 1.2 7.6
Zl coconut crab «39S 9.2 3.8 4e7 .
or 1.0 15. 12, hed §.0 5/ bb ,

5 orange sponge 652 6f wr
a sea urchin 095

Gejen giant clam 286 19. 6.1 6.1 38 12“92/
octopus 1.4 12, 2.2 26. 0 ©
coconut crab 6.9 5.1 © 90 3.2 3.3

. spiny lobster 1.2 2.0 53 2.4 hel

. Eniaetek yellow sponge ' r.72/

1/ sea cucumber, Holothuria atra; giant clam -l, Hi us; giant clam ~2, Tridacna crocea;
spider snail, Pterocera; crab, Grapsus grapsus; hermit crab, Cenobita; coconut crab,
Birgus; snail, Nerita; ghost crab, Ocypode ceratophthalma; redeye crab, Eriphia; sea
urchin, Echinothrix; octopus, Polypus; spiny lobster, Panulirus.

2/ shell

3/ soft parts
4/ egg . | i
5/ entire *

' 6/ spines -
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Table III. Radioactivity of Coral

from Rongelap Atoll, 1954-55
   

:Values expressed in thousands of d/m/g of wet tissue

Acro- Fungia Helio- Lept- Milli- Pocillo- Porites
pora . pora astrea pore pora ,

960. 140. 240. 39.

~~ Bua 3.0 33. 9.7 .
“§ 14. 3.6 49. 7.8

= ~70 | | 22
e °.50 3.2
= 3.5
o 41
. Ad
ae
E 1/28/55 3.1 88 1.3 1.9 2.6
Pie : 2.1© Labared j

A
m
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e
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Date and
Island

3/26/54
Kabelle

(7/16/54
Kabelle

12/8/54
Kabelle

12/18/54
Rongelap

1/26/55 .
Rongelap

1/29/55
Kabelle

Labered j

1/30/55
Ge jen

Lukuen

Values expressed in thousands of d/m/g of wet tissue

Milk

1.42
3.14
1.48
3.02

-101
e 116

030
. 066
-O51

.032
-033

.035,

. 032

025
- 066
-034

-172
- 120
111
-131
029
.062
038
-035
054

+125
-230
~154
- LOT

Meat

2.55

-251
249
-310

.070
-174
- 166

- O64
-051

032
031
043
.058
-051

.082
- 109
-151
-099
-056
O46
-031
-057
O48

263 .

«120

Rongelap Atoll, 1954-55.

Skin

87.8
3.77

1.96

11.3

-155
° 1.76
2.43

Husk

14:7
53.

279
306

- O94
-253
-285

.063
O43

  

 

Shell

3.13 215.
1.73 142,

34.4
393.
110.

.282
201
-688
466

-.095 -163
.137 156

434

Misc.

 

primary leaf
old leaf, external
" "| internal

secondary root
primary "

entire fruit
" "

f

pedicel

entire flower
pedicel .

flower

v
=
L
€
-

primary leaf

 



 

 

Table V.

Date and
Island

3/26/54
Labared j

12/18/54
 Rongelap

» 1/29/55
- Kabelle

Labared j
Lomuilal

Gejen
Rongelap

Coconuts from Rongelap Atoll, 1954-55

Name

Morinda
squash
papaya

arrowroot
Morinda
Pandanus

arrowroot

Pandanus
. arrowroot

Pandanus
arrowroot

_ papaya

arrowroot

Pandanus
squash
spinach

 

Radioactivity of Edible Plants other than

Edible Portion Seeds

' ,052;

117;

24.8

.034 .168
-O44% 174
.033 .123

.O42; .052 -
-062 .093
.059 .048

. 066
124
015
. 362
-175 6175
.110
.029 .2141
.190 .129

.061; .135

.018; .022
O74 .

.223; .012 .029

 

Skin Leaves

.070

. 088
105
O48
O71
-103

.133

189
211

Values expressed in thousands of d/m/g of wettissue

1,070

. 182

+033
-O40

Misc.

066 pulp

  

v
Ww
°

 
 



 

 

  

  

  : Table Vie seveoeiiaey

Eaten from Rongelap Atoll, 1954-55

Values expressed in thousands of d/m/g of wet tissue

 

Date and yo 3/ Fruit Igayes Stems
Island “ame Flower  Apical~Bud Green _——iMixed Entire Debarked Bark  ‘@teris

3/26/54 tree 1 1,630
Labaredj tree 2 | 62.7 2,070 1,630 41.9 302

; shrub 1 800. 1,080 14.0 4L0
herb 1 3,260; 1,030 1,240

3/26/54 herdl 2/ 874 782
Kabelle herb 2 469.™ 1533 12,200 1293; 154

“ " - grass 1 35990 336
7/16/54 .. tree 1 1.42 ° 1.71 | 3204 72.3:

Kabelle’ tree 2 1.083 2204 ; 1.25 , Te71 0968 12.3 }

shrub 1 le 553 1.56 1.48 3/ 3015 0554 6.36

shrub 2 : 2503 3 19.4 3/ 126. 3 4-87 3/ 0365 17.8 .
herb 1 3-533 3.66% 20353 267837 b
herb 2 50923 29 — 7253 1A O°

0 grass 1 oo, «Vols 1804 , of

12/8/54. tree 1 511 943 1.08 634 e405 830
Kabelle tree 2 2/ / 3030 1.85 760 2053

| wo shrub 1.1643 .325- e413 496 oL72 ol64 266
at _ herb 1 ; 2.60 1.25
ill herb 2 2/ 0887 094402 917 459

herb 3 1.71 2092 2990 0494 1.60

grass 1 , 4077 ‘14-83 13.2

1/29/55. tree 1 AeT™3 =1.33 2.07
Kabelle tree 2 0338 «e318

shrub 1 151 0336. 525 2148
herb 1 1.48

herb 2 0499 1242

herb 3 1.074 4e20 2-60

grass 1 10.3 12.1

EU tree 1, Messerschuidia argentea; tree 2, Guettarda speciosa; shrub 1, Scaevola frutescens; shrub 2,
Surilana maritima; herb 7 boorhaarls tetrandra; herb 2, Portulaca oleracea; herb 3, Truimfetta

. procumbens; grass l, Leptura YepenSe

2/ flower —

3/ sample washed before counting | . é

 



 

 

 

Date and

Tsland

3/26/54
Kabelle

7/16/54
Kabelle

"39/8/54
. +,” Kabelle
1/27-30/55 a

"2" Bntaetok
-.* lagoon off

Rongelap, 150'
lagoon off

Kabelle, 60'

Ge jen

_ 1/ leaves
2/ stems

pont oes
VG OE Ry ee ee Mt Pom ome

acaeAORORLYE SC SOikL

 

Table VII. Radioactivity of Marine Algae

from Rongelap Atoll, 1954-55

Values expressed in thousands of d/m/g of wet sample

 

 

Udotea Micro- Halimeda Caulerpa Dictyo- Gracilaria

indica dictyon spp. spp. aD. Spheeria “sp.
— — cavernosa

1,480 5,100 735 1,360
450

43.4; 41.7 8.02; 10.7 53.4; 15.3

38.4; 48.6 19.5; 10.0 8.12; 13.7

61.5; 113. 15.0 7.10; 6.08
33.7; 82.2

45.4 L
o

3.75; 3.52 2.31; 2.96 '.

4.90 7.66

5.22 3.42 - 2.40

1.58

4.18 11.1

7.53
7.99 11.7; 9.69 .695; 1.52. .350; .840 4,23 9.57

: 2126; 2112 1.533. ,4.77¥
"usu; 1.49

|

153724 5.76 U/
3.78 849 2.4

9.09 1.63 5.58

8.61 . 854 3.63

i aan

 



 

  

 

 

   Se
Values expressed in thousands of d/m/g of wet tissue

Date Island Named/ Skin Muscle. Bone Thyroid Lung Liver Kidney Tleum |

3/26/54 Labaredj noddy tern 482. 9.16 121. 23.4 72.0 53.0 65.0
" Kabelle " " 51.0 17.0 68 .7 14.0 59.0 65.0 643.
" " fairy tern 555. 6.71 61.4 39.0 13.8 27.0 12.8 793.
" on " " 380. 9.40 110. 298 . 15.8 42.0 31.0 73.0

ao" " curlew 4,970. 17.0 354. 15.0 37.0 79.0 291. 66.0

T/LG/54 Kabelle noddy tern 1.58 .693 1.29 9.00 4.38 6.58 3.06 1.99.
ee " . " " 1.29 1.22 1.33 20.0 11.0 6.77 8.28 2.08

" " fairy tern 1.20 1.02 .823 14.0 8.34 7.71° 6.10 1.18
mo " " " .621 573 1.57 3.70 3.88 4.85 3°23 1,25
" 4 crested tern 6.78 3.15 2.39 20.0 150. 13.5 .68 10.3
" " " " 5.84 1.81 2.53 24.0 11.2 8.05 5.52. 5.93
n " curlew 1.57 403. 3.72 «=#14.7 (1.75 2.26 3.29 21.8

a: «7 12/8/54 Kabelle noddy tern -789  .060 .118 255 .314 .391 .LA7
—a " uo. " " 1.88 .074 .140 351 =. 508 435 ,124

" " fairy tern 951 .102 .330 447  ~=—-.698 291 .132
~ " " " " 384 111 .266 435 8.349 394 112

' 1/26/55 Rongelap fairy tern 1.21 591 1.09 2.07 2.52 2.98 £995
ce ' " " 1.31 912 3.16 Hill) 2.54 2.53 1.10

" " n it 1.16 .334 / .357 1.58 1.51 1.63 1.21

n mM " " .556 361 381.56 2.05 585 585 652
" " " " 2.19 .623.5 1.04 2.27 .1.79 1.91 1.40
" " turnstone - .430 .107 248 . 387 .558 .566 .800
" . oe plover 331 .090 .552 157 =. 437 490 1.07

1/28/55 Labaredj noddy tern 829 =. 045 2345 430 -.213 .295 .085
oo: " " " ‘776 358 .THO 1.74 934 1.04 .395
" " fairy tern 279 «O41 .061 258 .243 .182 .154
" " a " 6.92 .049 125 | 394 .217 -258 .069

1/30/55 Gejen noddy tern 150 3.054 Oke .196
a" " fairy tern 851 .108 .078 317 .223 240 . 1167

.

 

1/ Noddy tern, Anous stolidus; fairy tern, Gygis alba; curlew, Numenius sp.; crested tern,
™~  §terna bergil; turnstone, Arenaria interpres morinella; plover, Pliurialis dominica. .-
 

 

“TableVILL. Radioactivity ofBirds Collected at Rongelap Atoll, 1950-55)0heee
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Table IX. | Radioactivity of ‘Tern Eggs 4

from Rongelap Atoll, 1954-55

Values expressed in thousands of a/m/g of wet sample

Date and : . .

island Eggshell Yolk White Embryo

7/16/54 1.14 > . 804 .508
Kabelle 2.15 2.03 -795

1.42 2.08 . -905
1.48 4.92 .056
.956 -409

12/8/54 575 421 .018
Kabelle “281 147 .023

- 789

1/29/55 376 .065
Kabelle 272 4030

280 045

-035

 

 
   



 

  

 

   

   

   

 

  
  

Table x

 

3/26/54

‘Labaredj 306.
Rongelap

 

 =43=

7T/AL6/54

Island Soil

Radioactivity.of Plankton, Soil-Sand,and
Water Samples from Rongelap, 1954-55

Plankton - Values expressed in thousands of d/n/g of wet sample

12/8/54

4.73; 5,84 13.7; 22.8

12/18/54 1/26-30/55

3.39; 9.61
4.01; 12.8

11.0; 8.54 2.04; 0.90
1.18; 2.10

Soil-Sand - Values expressed in thousands of d/m/g

Beach Sand

3/26/54 7/16/54 12/8/54 1/25-30/55 12/8/54 1/25-30/55

‘Lomuilal (166 35.9
Gejen 830 ~ 6.16
’Kabelle 2,000 312 315 106. 20.51/ 13.7

" 421 596 5.04 3.04
‘Labaredj 17,000 sy 4 _
a 13,000 oo
| Rongelap a 2.34 1.16

Lagoon bottom, 1/29-30/55

:oe o-&" 4H HA Mee (H2e 24-3"
@eLomuilal, 55' 22.9 27.2 17.8 16.3 17.9 14.5
4 E . O-1 it 1-2 u 2-3 " 3-A ' 45 it 5-6" 6-7 iF

'Kabelle, 60° 19.2 16.9 16.9 16.2 20.0 7.47
Hor 20.3 16.9 21.4 21.8 10.3 3.35 3.29

-Labaredj,.150' 16.2

Water - Values expressed in a/nfnl t 0.95 counting error

Lagoon Water Fresh Water

: 7/16/54 1/26-30/55 12/18/54 1/26-30/55

#Lomuilal 5.6 £ 3.0§ Kabelle 3.3¢ 3. 313 £2:7 4g. t 3,23/
2 in 2.3 E 3.0

" 4.1 5 3.2
ig 1 4.8 = 3.4 ye
@ Labaredj 6.8 t 3.0 25. £ 2.2
# Eniaetok 17. = 2.

Rongelap 5.6 t 3.0 3.4 ¢ 202/ 4.2 t 1 .82/
a 2.6 ¢ 182

i. 1.9 ¢ .153/
7 1.8 = .a1,

at high tide line
cistern water.
filtered well water
standing water .
ground

| ¥
1y
i LY

~
“
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Table XI, DataforComputingPerCentActivityofFission
  Products and Calcium in Rongelap Soil Samples Based on 1 Milliliter Replicates

Sample Number: 7500 © 7501 7502

/ Pemizal 10" 4 ye,
a=c — = —- oNm chemice box % a b p10 a b Egxl0”

cerium 21,005 40 4, 10,014 62 35. 16,71 8 .

27,154 4S 9,909 58 17,Oh 83 39

trivalent 26,297 75 2/ 28. 8,562 BV 24, 13,507 54/ 25.

rare earths 25, 535 75 - 8,992 75 12,353 75

zirconium . 19,099 99 19.0. 9,337 73 27. 13,439 75 - 26.

| 18 ,809 69 oo 9,532 T2 13,200 72 a

niobium 7,584 96 6.9. 3,618 93 7.8 4,857 100 TT oo,
7,192 79 3,386 95 BABB TQ

ruthenium 10,289 972/ 8.2 3,019 872/ 7.2 5,247 1002. 6.6 ,
: 9.518 97 i 33321 97 | 3,664 97 rn a

strontium | 1,574 21 5.2. 253 20 3.4 . 551 29 2.8
1,440 26 612 30 pole oe

barium 6,192 ° 85 6.2 - 2,158 83 yyy 3,019 64 6.9

4,971 62 1.372 85 3,494 74 —-

calcium 527 3/ 0.4 278 3/ 0.5 356

=

3/ 6
538 , __ 221 _ «487 _

total , 118. | 109. lll.

= c/m, non 123,558 | 47,992 - 68 , 758 ~

separated 123,904 48,282 69,692

aliquot 124 }561 47,370 - 67,304

average 42h ,008 ' 47,882 68 , 585

1/ from previous experiments; yields for these analyses greater than 100% my

2/ spike yields; chemical yields greater than 100%

3/ no yield was determined
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~ 7X
r=t";3 ty = March 1. 1954

     

  

   

 

  
   
 

Slate No. Date and ‘Su
Island petance or TL No. of X,

rganism ssue Times Decay

4032

Count

1 4033 reetea damsel fish skin oa Rate

o Fi 4O34
° i"

muscle
é 1.49

2 oF 4035, 4 bone 3 1k

os© 4036a
" " liver 2 1-33

sf. 4o4y
gut 2 1.64

She bons squirrel fish

=

skin 3 1162

“SB 4046
i . mus

4047 Mt " bone a 4B8

J 4048 Cu liver 2 82

° ok

oy
5

3 1.86

| 9
" " gut « 2

be q 4050
" " gill 2 1.61

,. 4& 4052
" , muscle 4

EJ. 4053
‘ é bone 4 2.63

- 4O54
" , liver 3 4.45

»

f
e

1089 parrot fish gute 2 1183

B 4056
tt ish gill 2. 1.47

3 4057
" " skin 2 1.30

f 4058
tt it muscle

4 1 77

: 4059
n nt bone : 2 1.

5000
liver & +95

}

ut

5 5006
giant clam mantle 33 2.98

30088 "on muscle 281.27
visceral °

5016
mass 18

' | 5017 spider snail =» mantle 13 as |

: # 5023
5

muscle 13 rab
:

5057 Sea cucumber " 14h,
‘

shore crab gastric 1.38
4

5078

i

T
coconut crab gastric 46 (3-life ~80-da)

ce

600

Ee

| 7 Messerschmidia se, 2
U

|} 6018
stem 34 «1.31 '

} 7002 Labaredj Sn leaves 33. «1.29 :

7003 Kebelle Ot bone 17 1.60 .

P  FOal
fai

liver 13. 1.28
a

7030
ry tern " 1 2

pe

E 7032 sooty tern " 3 1136 ;

7
kidn

| ,

f zox0
ey 31 1.17,< 90 days E

[
curlew ‘ n

1.59, >90 days . E

i:
‘ 15 1.83, >90 days 4

 

  



   

  
  

 

S 75008
~ 7501

-7501a
7502a

8203
8240
6844
6859

12151
12152
12153
12154
12155
12186
12201
12202
12203
12204
12205
12231
12232
12233
12234
12235
12236
12237

} 12238
"= 12239

- 12240
12241
12242

12243
* 122n4
12245
12251
12252
12253:
12254

        

   

late No.

(glass)

able XII cont.)

a Date and
Island

3/26/54
Labaredj

‘Kabelle -—
Labared j
Kabelle
7/16/54
Kabelle

12/8/54
Kabelle

-46-
Substance or

Organism

soil
Pi

no
“on

plankton

Halimeda
3/4-fnch coconut
goatfish

"

"

"

‘herring
butterfly fish

" st

. "
tt "
" "

surgeon fish

" "

Li "

a t

damsel fish
Hy . y

Bi]

a" “

" a

mullet
ft

ti]

"

at

grouper

Pl

ft

. "

tern

soil
"

coconut
7%

Halimeda
Cauler
plankton —

tgp inch 40

No. of
Times

Tissue Counted

entire

skin
muscle
bone
liver
viscera
entire
skin
muscle
bone

- liver

8
8
8
6
7
T
7
7
7
7
5
8
5
mn

viscera 5

skin 5
muscle 7
bone 6
liver 5
viscera 5
skin 5
muscle | T

5
6
5
5
7
5
5
5
6
6
6
6
6

bone
liver
viscera

skin '

_. muscle
- bone
'. Liver
viscera
skin
muscle
pone
liver
viscera
eggshell 40
mid-island 10
intertidal 11
meat 12
milk 12
entire ll
entire | il

10
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