
UNITED STATES
ATOMIC ENERGY COMMISSION

NEW YORK OPERATIONS OFFICE

70 COLUMBUS AVENUE

NEW YORK 23, NEW YORK

400197

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

HSA:1BW November 16, 1956

Dr. Forrest Viestern
Ue. S. Atomic kmergy Commission
Livision of Biology and tiedicine
‘lyOl Constitution Avenue, N. WwW.
Washington 25, D. C.

Dear Forrests:,

I am enclosing a copy of the recent Marshall ©

Island Survey data for your information. Since the table

was prepared we have received the information which was

incomplete and also several corrections with some of the

original data. Of most importance is the correction of

saaple 4815 which was originally recorded to be too high

by a factor of 100. '
—

Sincerely yours,

ee
Ira B. Whitney

Assistant Chief
Analytical Branch

of 5 Y Mary rT |
yi Pipeae fobente

5002034.
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Corrections in Table - UAWFL-Post Redwing Marshall Islands Survey Samples
November 16, 1956

Since the table was prepared we have received the information which was
incomplete and also several corrections with som of the original data.
Of most importance is the correction of sample 3815 which was originally
recorded to be too high by a factor of 100,
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Corrections in Table - UAVFL-Post Reding Marshall Islands Survey Seples
Novenber 16, 1956 |

Since the table ves prepared we have reesived the infermaticn vhich ves
incomplete and also several cerrectionswith som of the original data.
Of most importance is the correctian of sample 3415 which was originally
recorded to be tos high hy « factor ef 100, ,
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Corrections in Table - UAWFL-Post Redwing Marshall Islands Survey Samples
November 16, 1956

Since the. table was prepared we have received the information which was
incomplete and also several carrectisns with seme of the criginal data.
Of most importance is the correction af sample 3815vhich ves originally
recorded to be too high ty a factor ef 100.
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corsections in Table ~ UNFLPost Reding Marahell Talents Survey Senpls
November 16, 1956 -

Since the table vas prepared ve have reosived. the information whtab
incomplete and also several corrections with som of the original data.
Of most importance is the correction af sample 3815 which was originally
recorded to be toc high hy a factor sf 100.
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1. o determine if it ie afvisable to return the Rongelapese

to their heme isiend in the Marshalls.

| 2. After tha relatively keavy fallout on the MeraballIslands .

March 1, 1954, G2 inhabitants vere evieusted firet to Kvajaiein andte °

Ejit, whete they now living. There have been publicstateusnts,

concurred im by tha Avomte Rnergy Comission, Departm nt of Interior .

and the Department of S.ate to the effect that these people villbe re-

“tumed to their hane island of Rongelap as soon as it 1s posaible fro

health considerations. Such e statement was submitted to the 17th Jesxicn

of the U. H. Trustee Council, Subcommittee ofPetitions, March 27, 1956

by Mir. D. Vernon McKay, Special Representative of the aiuinistering

guthorities for the Trust Territery of the Pacific Islands.

«3. Sines the Rongelapese are nov subetdfaed by the United states

Goverment with Little ned mor opportunity to actively encnge in nornci

Liwithood, there is the risk of op onsst of indulence, to the detriment

of the best interest of the Rongelapese.
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l. On Merch i, 1954, # relatively heavy fallout occurred on

some of the Marshall Islands as & result of & moclear veepons test at

detomtion 82 inhabitants vere evacuated to Kvajelin where they vere

urder the curvetiiance of s team of medical experta from the United
: po Cmagiine aysix )

Btotes. On June 9, 1954, they were sowed toIsland of E}itwhere

they are now living. | |

2. ‘here have been public statemente, concurred in by the

Atemic Energy Commission, Department of Interior and the Department of

State to the effect thut these pegple will be returned te their hom:

Tolond of Rongelap as soon as it ts possible from health considsrations.

Buch a statement wis submitted to the 17th Session of the 0. . Trustee

Council, Sudcomittse of Petitions, Warch 27, 1956 by Hr. D. Vernon MeXuy,

Special Representative af the Adwinistering authorities for the Trust

Territory of the PacificIslands.

we tes 4. Several bs warvnys huve_deen wade of the Marshail Island,

especially Rongelap Atoll, since March 1, 195%. ‘The results of these

wurveys are contained in the severel xeportsby the cognizant laboratories —

and are being summrized in ane report by the Division of Rology and

Medicine (in preparation). ,

4, The Rongelapese have received complete medical investigations

at eix months, one yesrand two year post~detomation, by a team headed

by De. Rebert Conasi af Brookhaven Mationsl Laboratory, os weil s&s

everal routim enaninations.

5002045 ye
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A. Status of Rongelapese Health

5. Pertinent to any discussion ef the return of the Rongelapese
to their home island is the body. insult suffered from the fallout on .

March 1, 1954. Gne group of 6h peoplereceived about 175 roentgens whole

body gama radiation, and a second group of 18received 69 roentgens. ‘he

most hiphly exposed group might have received an adfitional 100 - 150 reps

to the thyroid from internally deposited tsotopes ef iodine. the deposition

of bone seeking isotopes was very small and st tvo years the body burden

of atrontium-%, as estimated by urinalysis was little greaterthan for

controls in the United States. Of the G2 individuels exposed, 45 ex-

perienced superficial skin lesions and 13 deep lesions while 35 shoved

 

gone degree of epilation. .

6. The present condition of the Rongelap people is best described

by the results of the two year medical exauinattan rt

"The medical survey of the Hongelap people two years after
exposure to fallout radiation shova that the people appear to have
been in genérally good state of health and nutrition and are -
making satisfactory recovery frag their radiation exposure.
Serious iliness hes occurred in two individuals but neither these
ilineases nor clinical findings im other individuals can te. -. -
attributed to radiation effects. One death in May 1955, that of
& b6uyesr-o0ld Rangelap man, was ane to hypertensive heart disease.
Previous examinations hed shown that the dieeuse ws undoubtedly

| present at the time of expowure to fallout radiation. .

“There is evidence of continued tuprovement of bemopoicsis.
The mean lymphotytecount is slightiy inemezeed over the one-year
levels, but is still siightly below the mean sonmtrol count. The
mean platelet level is atout the seme as framist one year after
exposure and is still alightly below the comtrol level. ‘The delsy
gnenterek Mapesin-singbrpalpand ren+penha ar erasmane
that reported in the twoeyear etu@ies of the Japanese
casualties of the atomic banbings + Svidence from the
Yershallese expertence indicates that the lowered levels of these
blood elements have not lowered the resistance of the people to

i}

 

* Medical Survey of Marshallese T.o Years After Exposure to Fahiaigut Radiation.
Comard, 3. a. et ul. Brookhaven National Laboratory, Mamh, i750.
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. ~ dinease, and the present levels ere aot considered to represent

a serious comiition.

"Realdual changes tn the akin from the deta irradiation
continue to show tuprovement. Piguat | are etili

ecarring

ocuiar leions ig siniler i emposed and control populations.

“fue radiochemical analysis of the urine of the Rongelap
people shows measurable antivity waich is largelyduc to ceriume-1+4-
prasecdyniimei}4 with only alight activity Goa to strontiun-3.
The body burden of these tactepes is estimted to be well telox
the permissible levels. Zxeminetion of bone specinents in the
case of the ons wen who died abo po rediztion that can be
derinitely associated with fallout depositionin the bas.
Studics of radiceraphe of the fosmrs of the exposed children
shov no evidence oftiny bone defects from poasible deposita of
radionmciides.”

B. External GameDose Rates on RongelayAtoll.

7. Me extern] gamdose rates at three feet above the gromi

on the Island of Rongelep are shown in Graph One. Tt aight be expected

that this curve wiil flattenout with time due to the dosinmance of the

33 year half-life cesium-137. The latest survey af Rongeliap Inland at

the end of July 1956 showed a renge of woluse from 0.2 - 0.5 millireentgens

per hour, with an average of G.% ax/hr.° Graph One suggests an anticipeted ©

dose rate at the time of the survey to be about 0.1 ar/hr. The higher

vain foundis undoubtedlydue to the small a@@itional fallout that

occurred during Operation Redwing. Since this is relatively fresh

~ 6 «
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estimated average values are used. Shis fs not an unresscnable
approach aincs it vould be expected that the food.actuelly consumed.

would be about a2 variable os the infividual semples collected for

exalyses.

Li. the teotipe of principal concern in the food chein is strontium

Yor an adult worker the maintained mxizun permisstble body burden is

1000 Sunshine Units (1000 micromsrocuries of 8x” per gram of calcium).

Yalues for maximum permissible exposures to the general population ere 3/20

that for adult workers, or 100 Sunshine Units, maintained level in the

body. ‘The Nations) Academy of Seiences report stated “e--There seems

no reason to heitete to allow e universal inman atrantiun——-burden of

1/10 of the permissible--~" for adult workers. ‘This corresponds to the

100 Sunkbine Units.
average coricentration of strontium-90 in the.

12. Table One indicates that the/total food supply might aumuxin be

less than 360 Sunshine Units. (The date on land crabs shown in Table

Cne are from the Talend of Kabelle which is more heavily contaminated

then the Island of Romgelap). However, if crabs were elicineated

from the diet, the intake might be about 107 Sunshine Units. Farther,

elimination or restrictionof the consumption of pandamis would reduce

the strontimm-90 iuteke to well under 100 Sunshine Units.

13- There is save doubt concerning the correct strontium-<0

activity in the land crave since they are higher thon for previous

surveys which is camtrary”to ell other data. Additional surveys should

-Glerigy this point. ™ any event these land crabs are froa the Inland

« § «



OFFICIAL USE ORLY

9002050

of Kabelle (There were no callections ef land crabs made oo Rongelap

Talend during the last eurvey). tha general comteainntion on Rongslap

is about one<fifth that of Kabelle. The difference in atrastium-0
content my not be ac grat as this, bat einesthese are land crabs it vould.

be expected those on Rongelay alent to he lower than on Zabelle Toland.

D. Betimeted PutureofSteutie9O,
1k. Although pescice values have pot been established, there
 

is & discriminatory factor between or/Caratio in tin food supply

 

and that found in the bones. Anis) experiments and linited human data

suggest, Values af at ieast a factor of two or three.

15. If the Rongelopese are returned to their hone island, their

dict vould be supplimented by tepartad (relatively unconteninated)

foods, espectally rice. Also, the cisterns would be cleaned cut snd

refilled vith fresh water. |

16. Deapite the wide variancesin the dete, analysisof the

results from all of the surveys on the Pacific Islands show a general

denline of ax” vith time in the food chain (exseyt tho land crabs).

AT. Ghe above data ant estimates clearly indicatethetif_

land crabs are eliaimted fron their dist, the satimated future body

‘purden of the Rongelagese vould be substantially less than 100 pus/of

sr” per gram of calctua: Ltaiting the intake of panfamis would further

reduce the estimated se”intake. Ry ueane of the contiming medical

examinations dsscribed below it vould be possible te note any tendency

of untoward accummlation of stromtiun-9 with time, amd appropriate

~9J-
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action could be taken before excessive levels were reached.

E. Medical Surveillance

18. If the Rongelapese were returned to their home island, «

program would be inaugurated of cantimring medical inspections. ‘the

Rongelapese would be examined ance a month and a complete. medical ex-

amination performed once a year by an American doctor. A radio would

be provided on Rongelap for cammmication with the Trust Territories

Office an Ebey (Kwajalein Atoll) where a plane would be available at

all times for any emergency. A fully equipped dispensary would be

provided on Rongelap and an experienced health aide (a Marshallese)

would be present at all times. Before their return, the Marshallese

would be given a complete medical examination, and immmized against

Smallpex, Typhoid and Tetamuis. |

F. Animis Living on Rongelap

19. Of considerable interest are the remuits obtained from

animals (swine, chickens, ducks, rats) living on the island of Rongelap

at the time of the fallout on March 1, 1954. ‘hese were collected |

and sacrificed serially in time. The last group of animals was

collected and sacrificed about tvo years after the inttial fallout.

Like all of the other previous examinations there were ro gross nor

pathological changes inthe animals that could be definitely ascribed to

radiation. The estimted external gemma dose was near 500 roentgens

for the two years. .

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

these animals. ‘The analyses have not been completed but Table Tyo

- 10 «
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—J—— Theoretical Decay According to

(Time )"1-2 (starting D+1 days).

; -- - ee Estimated From Relative Theoretical
Gamma Dose Rates, Decay Rates of Fission

“w= Products,Energy of the Gammas, and the
Number of Gamma Photons Per Disintegra-

tion.
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ETTAATES OF CONTAMINATIONOFHSNORMALFOODSUPPLYOFRUNGELAPELE
q

"A B Cc Go B ¥

Daily Intake Caleium Content Daily Intake Fraction of Strontius-SO Cantributjon To

Pounis/day/ (gue Cafgn vet of Ca (gms) Total Ca In~ Content =Total Gr”.

 

veight) : take (s.U.) ® take (6. U.)
(Colum D x £)

Fish 1.22 0.002 0.56 0.645 wt T-T3
renders = (aitiéi asGS : 9.001 0.16 | 0. 300 9.0
Clans Or 0.008 0.018 0.021 5 0.14
Arrguroot 0.09 0.0006 a 9-025 0.029 250 726
Wie Birds (mance0.09 0.0001 0. GO. 300 b 1.38 b. @
Land Crabs 0.93 ® 0.004 0.059 0.063 (4000}°* © (252.0) 7”
Covcmus Meat“Milk 0.02. 0.0004 0. 0.0015 - bo 0.02
Bread Fruit 0.02 0.0006 0.003 0,00; 260 0.88

Imported:
Rice
Flow

Milk 0.3 7 0.0001 7 0.045 “Vv 0.086 few / pinall
Sardines | i
sho
Coffee
Tea

ws. Average valuss
be These data are from island of Kabelie (no date from island of Rongelap for July 1956 survay). Cenmeral

contamination of islend of Rongsinap is about one-fifth that of Kabelle. lagoon waters around these
islands do not show os great a difference in activity.

c. These are land crabs from island of Kabelle. ‘The stratius-90 concantration is higher than from earlier

eurveys, Waich is contrary to the plant activity as well as to the soll, and mring life data.
d. , Estimated. , ‘

®. An unknown part of this intake my be sea craba, (wirich contain considerably less sx? ) but is assumed here
to be all landcrabs.



TABLE TWO

ANALYSIS OF A ROOSTER COLLECTED

ON ISLAND OF RONGRLAP YEBRUARY 1956

 

Wee

1510 Femur . 26 .Q

1510 Tidia 41.0

+ Dry weight of 2 femur halves.

~~

5002059

Wet afm ae[sample

1210 f 39

5702 * 119

Ca/saiple (gn)

Bol?

9.50

8. VY.

105 #3

272 © ?
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EERABSEITALION

1. he Division of Mtittery sgplication Ree bed plans prepured
for the reconstruction and rehabilitation of hones emi facilities on

Rongelap. Shese plans here beanincerperated into ® eoxprehansive program

for the return of the Rongelappeople to thety home atoll waich will

be implemented if the deciaion is madeto setum them at thie tive.

The High Commissioner of tha Trust ferriterics ef the Pacific Islands,

the Commmier in Chief, U. 3. Pactfic Mest (to wien the Chief of

Raval Operations and the Comsandar im Chief Factfile delegated responsibilit;

for this mntter), the Camendar JEF GEVEN, and the Division of Military

Application have syproved this yogran. Tae cost of the program is —

estimated at approximmtely $575,000. Of this amount the Departaent of

Defenve is contributing about £295,000 te the form of rental of an LoT

to support the operation far the duration of the project and for oub-

aistence support of the Rengsiap pegple for ome year after their return

to Bongelap. ‘Tw remaining $00,000 fer recomstruction of the villaje

at Bongelay, rehabilitation of facilities thers, and avergency radio

equipsent, wiil be provided sy ARC.

2. In 195% CIRCPAC requested timt he be assigned primry rosponsi-

“bility for the rehabilitation of the Bungolep people vith ASC assistence.

Aithough it wes never mdi~clear vhet the extent of this sasistance wac

to be, the viewpoint within ASC ws that we might furnish a portion of

the necezsary funds, radsafe and health support, and reconstruction

eseistence. Howaver, it sas originalty thought that the canstruction

~§00205b
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1. Attex the relatively heavy fallowt ox the Mirchi eland

March 1, 1954, 82 inhebitants ware evacuated first to Kvejalein and

to Ejit where they* are now living. ‘There have dean public statements,

concurted in by the Atozic Energy Comission, Departwent of Interior |

and the Depatment of state to the effect that these people vill be

returned to their how Island of Bomgelap as soon a6 it is possible

from health considerations. such a statement ws subaitted to the

i7th seseion of the U. MN. Trustes Camcil, Subcomsittes of Petitions,

March Z7, 1956 by Mr. D. Vernon MoXsy, Special Representative of the

Administering Authorities far the Trust Territory of the Pacific

Telemias —
radiological

2. Several bintugteat surveys of the Marshall Islands

especially Hongelup Atoll, have been mada during the yast two and onc-

half years. The latest survay (Suly 23-a5, 1956) indicates presance

of a residuml contaminetion on the Island of Rongelap, but at a level

thet ie acceptabie fron shealih paint af view, both for the potential

extermi gamm radiation exposure end the strantiim-90 content in the

food supply, with tha penaible exception of land crabs.

| «3. Therefore, the position ef the Atomic Energy Comlasion

is/topermit the return of theRongslapese/to taeirbase aJdand as

soon as rehabilitation procedures on the Isiand of Bongeiap are

completed, with the adviee that land crabs not be eaten at this time.

~ 14 «
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Dr. L. R. Donaldson, Director
Applied Fisheries Laboratory
Uni sity of Washington
Seatcvle 5, Washington
December 11, 1956

Comments on gr79 in Land Crabs re.: Dr. Seymour's letter of

December 4, 1956:

The Sr?° levels in. land crabs can be expected to remain

constant (excepting physical decay) over a period of years.

This statement is basedon the data resulting from repeated.

collections at Belle Island, Eniwetok, during a period of two

years following Nectar test. .

The radioactivity in the carapace (exoskeleton) due to

long lived isotopes remained approximately constant at a level

of approximately 10,000 d/mn/e wet throughout a period of 23 |

months during which collections were made.

Radiochemical analysis of 15 samples taken at various times

during the collecting period, and three samples taken 35 days

before Nectar test demonstrated that virtually 100% of the

long lived isotopes was Sr?” and its ¥9° daughter.
The land crabs being omnivorous can probably be considered

an index of biologically available strontium. However, the

ratio of the strontium to that’ in food items is not known.—~ —

Judging from the meager data presently available the radio-

strontium content of the crab skeleton is more than ten times

that in land plants on a -wet weight basis and is more than three

times that in soil on a dry weight basis.

The data from the Belle Island collections indicates that

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

i

 



comparatively high levels of sr90 in the carapace probably

represent a condition of equilibrium with the available strontium

rather than an accumulation over a long period of time.

In muscle of land crabs collected at Belle Island in

February and November 1955, and analyzed in January and March -

0
of 1956, cs?37, sp? ayana cetterriHt accounted for 844,

10%, and 1%,respectively, of the total activity. In contrast

to the exoskeleton, muscle had a variable, though generally

decreasing level of long lived isotopes throughout the. post

Nectar collecting period at Belle Island. Whether or not sr?°

levels in the muscle were decreasing during this period is not

known. Although there was a decrease from 90 d/m/e wet in a

single specimen collected in February 1955 to 60 d/m/g wet |

in a specimen collected in November 1955, experience has shown

that individual variation may account for such differences.

Values of determinations of Sr?° in muscle of land erabsfrom

Kabelle Island, Rongelap Atoll, indicate that the sr?° level

is remaining constant. But here again individual variation is

great; the value for duplicate determinations of muscle from a

single coconut crab collected in January 1955 was 5971.5 a/m/e wet

and the average of three samples of hermit crab muscle taken in

July 1956 was 5937 d,m/g wet.

It should be clearly understood that the above discussion

applies only to the land crabs and not to marine crabs. Marine

crabs have lower levels of total activity than do the land crabs

0
and contain little, if any, sr? (see for example NRDL-455

Table A.3).

9002062
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NRDL MARSHALLISLAND RESURVEY - 1956

RESULTS OF ANALYSES PERFORMED AT HASL

During February of 1956 a survey team from the U. &.

Naval Radiological Defense Laboratory collected samples of marine

life, land plants, water and soil, and lagoon andocean water on

or near selected islands in the Marshall group. Some of the col- ~

lected samples were sent to HASL forfission product analysis.

In some cases portions of specimens were retained at NRDL for inter-

laboratory cross-checking purposes. A comlete listing of samples

received including those selected for analysis is given in Table l.

The marine, water, and urine samples were received in

good condition but many of the vegetation specimens were ina

severe state of decay upon arrival at HASL. Furthermore, some

samples were received unsealed so that the contents had leaked out

- and were on the outside of their own and other containers. It,

was felt that this could be a source of cross contamination in

addition to the loss of the leaking samples. (2) For this reason

and because of limited time and manpower, only selected samples

were subjected to analysis. However, all of the marine and vege-

tation samples received (with the exception of coconut shell) were

wet-ashed using nitric acid, diluted to mown volumes, and stored

§0020b4
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in polyethylene containers. Concentrations are based on the

Weight of the material at the time it was received at HASL. Con-

sequently, all radiochemical and analytical results are reported

here in terms of d/m or grams, per gram of material as received

at HASL. Dr. H. Weiss has stated via letter?) that the wet

weights of the plant specimens were not recorded at the time of

collection. He has proposed that the results be expressed in

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

For determination of totalbeta activity an aliquot of

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

chet, evaporated and dried under an infra-red lam. Counts were

converted to disintegrations by applying a geometry factor based

on x40 as a standard. <Aself-absorption correction was also ap-

plied in each case.” Under the wet ashing and plating conditions

used at HASL possible loss of volatile fission products such as

Ryt06 ~ Rhl06 is avoided. (3) For practical reasons, the coconut

outer and inner shells were dry ashed at 500°C prior to dissolu-

tion.

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

~—§0020b9



The procedure outlined in NYO-l617 was followed for the

radiochemical analysis of Sr?70. The Cgi3? analyses were performed

by S. Tarras using a method which to date has not been documented.

It involves the coprecipitation of cesium with ammonium alum to

eliminate mixed fission products as well as potassium, then a final

precipitation as the chloroplatinate. Radiochemical and gravimet-

ric yields of 95% are attainable. The samples were analyzed for

calcium by C. Baxter employing the oxalate-permanganate titration

method‘4),

As a check on radiochemical purity, beta absorption analy-

ses were carried out by N. Haliden(?) on the Csl37 fractions of two

pooled urine samples (specimens. collected at Utirik and Likiep),

one water sample (HASL #357), and one soil (HASL #3462). In each

case Csl37 was positively identified and there was no evidence of

other interfering isotopés. The radioactive decay of the Y frac-

tions of the urine samles was followed over a period of one hundred

hours. Within statistical limite concurrence with the theoretical

half-life was observed.

Analytical results are shown in Tables 2 through 6. The

error term accompanying each absolute result represents one stan-

dard deviation due to the errorin counting. The only available

interlaboratory cross-check data are given in Table7. These

tos,a

50020b6
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results were obtained from Dr. S. Cohn by phone on April 2h, 1956.

A follow-up letter fromDr. Cohn6) expressed his idea that the

discrepancy in the beta count probably lies inthe conversion from

c/m to.d/m. NADL used S790 — ¥90 as a stenderd in this case and

for purposes of comparison, the HASL results were also standardised

against Sr90 - ¥90, It is felt that the use of KHO as a stenderd

allows the best approximation of the energy for mixed fission pro-

ducts among the available Long-lived isotopes(7),

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

8 are included.



l.

2.

3.

5002068
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TABIE 1

NRDL MARSHALL ISLAND KESUHVEY - 1956

. Samples Received at HASL

(samples analyzed at HASL shown in parenthesis)

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

Fish - 37 (13)

Unicorn
Mullet i
Surgeon |
Damsel
Sea Cucumber
Bl. Tip Shark
Trigger
Siganus
Butterfly
Snapper
Squirrel
Parrot
Angel ||
Goat
Sergeus
Sea Bass

 

 Glam - 2
9 (hu) |
6 (6)

|
Crab ~ 11

Snail

Coral

LAND PLANTS - 77 (1h), received 4/3/56

Coconuts - 26 (5) |

Portulaca 6 '

Pandanus - 16 (2)

Papaya - 9
‘Arrowroot 1, (7)

Banana - 2
 

Taro - 2

SOIL - 21 (13), received 4/3/56
‘ 3

LAND WATER ~ 7 (6), received 4/3/56

~& (hk) |

Cistern - 2 (1)

- 1 (1) |

Well

Lens

"SEA WATER - 1h (14), received 4/3/56

- 7 (7)Ocean

 

Lagoon - 7 (7)

Rongelap : Gejen

2 (1).

e
e

~
e
s

3 1

2

2 & (4)”

1 (2) 1 (1)

3 (3) 3

1 1

3 (2)" 2

3

2 (1)* 2(1)*

 
{ 3 2)"

1 (1)  
I1)",

1 aa)

1 (1)*

1 (1)*  
URINE - 2h (24), received 3/29/56

I (uaguro)

5002069

|

Eniae tok

h
e

1 (1)

2 (1)*

3 (3)",

1 (2)

1 (1)*

1 (1)*

|

|

 

 

Eniwetak

2 (1)*

3 (2)"

1 0)"

  
1 (1)* ¢

 

   
 

"10 (10); 9 (9)

* Interlaboratory cross-check, samples.

Sifo :Utirik ‘Likiep /Kabelle

2 (2)
2(2) }2(a) {2(2)

a
1

1 1 1

1 (2) 14) 14)
1 a
1 1
1 1
1

1
. 1

3 3

2 1
2(2) $4 (2)

h Ja d*} 4 a*
a 1

2 3 3

3 3

2 (1)4 2 (1)* 2 (2)*

2

: i 2

3 (2)4 3 (2) 3 (2)*

|
2 (2) 2 (2).

1 (1)

1 ("2 @)* 2"
1 (1)* 2 (2)* 5 y*  
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KARINE ORGANISES

 

HASL # NEDL # Sampling Locatim Organism

3336 1519 Rongelap Surgeon

3337 1512 Rongelap Damsel

3350 1541 Kabelle Butterfly

3351 15h2 Kabelle Damsel

3354 1622 Gegen Surgeon

3369 «1555. Sifo Butterfly

337k 1564 Eniwetak Bamsel

3376 = 1559 Rniwetak Surgeon

3379 1606 Likiep Butterfly

3380 1€15 Likiep -Damsel

3383 1593 Utirik Surgeon

338h 1574 Utirik Lamsel

3335 1577 Utirik | Damsel

3387 1572 Utirik Surgeon

33h6 1522 Rongelap Coral

3357 1635 Gejen Goral

"3363 153k Eniaetok Coral

3361 1617 Likiep Coral

3393 1601 Utirik Coral

3394 1589 “Utdrix Coral

3326 ©1636 =ajen Spider Snail

3327 1637 Oejen Spider Snail

2323 1638 Gejen . Scorpion Snail

3329 1639 Gejen Scorpion Snail

TABIE 2

NRDL - MARSHALL ISLAND - RESURVEY - 1956

Results of Analyses Performed at HASL

   

 GDate Total Activity gr90 Cslit Ca
Tissue Total Activity d/m/gram* d/m/gram* d/m/gram* grams/grem*

Entire h- 9-56 52t 6.) *0.10

Entire k= 9-56 37% 6.0

Entire b- 9-56 lost lost

Entire l= 9-56 1252 8.0 2.8 40.55 0.031

Entire h- 9-56 2352 8.9

Entire h- 9-56 95% 5.7 ‘so.81 0.02ls

Entire h- 9-56 20% 6.2 50.15 | 0.033

Entire L- 9-56 | 3L= 6.9 * 0,033

Entire be 9-56 51* 6.2 0.023

Entire l- 9-56 nt 6.5 - 0.3720.23 0.037

Entire he 9-56 222 5.4 0.015

Entire b= 9-56 wii 0.039
Entire. k= 9-56 . 22% 6.7 0.038

Entire h- 9-56 182 6.0 0,022

h-10-86 35217

4-10-56 z10%22 40.62 0.32

4~10-56 205720 3.1 *o.h2 0.35

- -10-56 £15 $0.45 0.30

h-10-56 £18 £0.27 0.26

4-10-56 - 21415 0.4840. 14 -O.2h

Entire 4-23-56 520%10 h.k £0.39 13 £0.48 0.018

Entire 4-23-56 2180t29 1.3 40.3h 4.00.48  , 0.0072

Entire lye?3-56 233102290 1.1 20.44 3.421.5 0.0085

Entire 4-23-56 98004120 7-1*1.21.5 £0.56 © 0.0125

* Weight as received at HASL

£15

& 2.1

$0.91

“hel* 0.55

£0.68

£0.17

0.9120. 27

10 = 9.8

82 +21

s7 2k
55 221

2.3

3h

1.5

243

0.85

0,061 ,

0.0046

9.015
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LAND PLANTS

HASL # NRDL # Sample Location Organism

3437

3433

3439

3513

3534

3441

3b42

3447

3456

3475

3492

3505

3519

3541

S21

523

525

752

803

535

$36

558

856

580

726

67

756

807

Rongelap

Rongelap

Rongelap

Utirik

Likiep

Rongelap

Rongelap

Rongelap

Gegen

Eniaetok

Eniwetak

Sife

Utirik

Likiep-

“Coconut

Coconut

Coconut

Coconut

Gocoaut

Pandanus

Pandanus

Arrowroct

Arrowroot

Arrowroct

Arrowroot

Arrowroot

Arrowroot

Arrowroot

Tissue

Outer & Inner Shell
iilk

Outer Husk
Inner Shell
Meat and Milk

Outer Husk

Inner Shell
Meat and ilk

Entire

Entire

Entire

Entire

Entire

Entire

Entire

Entire

Entire

Entire

Entire

TABLE 3

WADI, - MARSHALL ISLAND RESURVEY - 1956

Results of Analyses Performed at HASL

Total Activity
‘ C-Date

4-17-56
h-17-56

h-17-56
4-17-56
4-17-56

4-17-56
4-17-56
17-56

h-17-56

h-17~56

h=14-56

4-14-56

. 4am1h-56

ym1y—56-

y=1h-56

4-14-56

b-1s-56

“he1h-56

l=1s~56

d/n/gram™

2620.7
43%1.7

71£1.7
2640.7
99t2.2

6641.7
35t0.7 ©
87t2.1

_51£2.0

1040.7

u2#1.9
3021.5

lost

3004.1

18023.6

6722.1

5922.2

2641.6

7.F1.1

lost

3.6 “0.15

1.4

0.20 £0.06

82 .&

0.19 *0.03

0.22 20.06

£0.13

 

eg 137 Ga

d/m/eram™ grams/gram™ Ss. U.

0.00022 sot 21
19 22.7 0.00020 2602230

0.00038
0.00013 4802210
0.00001 214051800

0.00085 375* 21
0.00015 2452215
0.00020 1862 98

0.0096 1Obt 4.7

0,00031 672 29

16 23.7 - 0.00010 11802500

0.00010 £730

250 +5. 0.0012 13702 $7

sh 21.6 0.90060 10502620

17 40.6 0.00060 155 4s

36 «41.0 0.0026 32+ 5.2

17 «42.8 0.00003 33002910

3.82.1 0.00070 £85

.* Weight as received at HASL

£590 cali?
0.85
9.26 hy

9.52
2.0h8

1.2
0.23
9.09h

5.3

0.5

9.62 38

1.2 93

0.77 30

0.30 25

0.32 61

0.84 65

52
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HASL #

359

3545

309k

3493

3h63

3462

“3539

3525

3507

3506

 

 

 

TABIE 4

“NADL ~ MARSHALL ISLAND RESURVEY - 1956

Results of Analyses Performed at HASL
SOIL
— C-Date Total Activity gr90 ¢sl37 Ca
NRDL # Sampling Location Depth Total Activity  d/n/gram* a/n/eram d/a/zram* grams /gram*

605 Eniaetok 4-21-56 652 h5 £0.42 0.318

608 | Eniaetok 4-21-56 41 1.640 .42 0.286

600 . Eniaetok b-1h=56 2904 ho 20 +0.8 O.31h

819 Likiep 4-21-56 £53 £0.47 0.335

73h Eniwetak b-21-56 £61 $0.58 0.369 |

728 Sniwetak b-1s-56 3000t 93 80 t1.h 0.347

847 Gegen 4-21-56 120% 69 21.0%0.48 0.348

Bh2 Gegen 4-14-56 694004470 1640 22.4 1535-60 0.305

768 Utirik 4-21-56 | £73 3.440.72 0.3h2

762 Utirik beUs-56- 1600t 92 49 £133 0.282

682 Sifo 4-23-56 <57 $0.55 0.355

676 Sifo h-1h-56 6204 79 - 28 *1.0 0.353

£9, 60

2.670.67

29 21.2

£0.64

2.0°1.2

40.71

"10h £1.8

1. 320.63

2hho £3.6

620.96

79 «£0.21

£70

36 £1.3

* Height as received at HASL.

 

 

6.9

2.7

0.84

2.4 2.2

3.1

4.5
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WATER

HASL # NRDL # Sampling Location

3457 543 Rongelap

3480 599 Eniaetok

3526 785 Utirik

3527 787 é Utirik

3526 788 Utirik

3520 . 757 Utirik

3547 830 Likiep

3458 1003 Rongelap

3459 1036 Gejen

3478 1007 Enisetok

3U97 1028 Eniwetak

3509 1023 Sifo

3525 1030 Utirik

“3546 1032 Likiep

3460 1002 Rongelap

3461 1034 Gejen

3479. 1008 Eniaetok

3496 1927 ” Eniwetak

3510 1021s Sifo
352 1029 Utarik

3545S 1031 Likiep

* Sample directly plated

NRDL_ -

Type

Well or Cistern

Lens"

Weil

Well

Cistern

deil

Well

Lagoon

Lagoon

Lagoon

Lagoon

Lagoon

Lagoon

Lagoon

Ocean

Ocean

Ocean

Ocean

Ocean

Ocean

Ocean

TABIE_ 5

MARSHALL ISLAND RESURVEY - 1956

Results of Analyses Performed at HASL

 

C-Date sr99

Total Activity Total Activity d/m/1
* Sad

58-56 2500232 153032 590421

5-8-56 560423

5-B-56 37-15 £20

58-56 3h415 £19

58-56 43420

5-8-56 2820

5~-8-56" 18216 £20

5-11-56 £26

5-11-56 $21

5-11-56 #20

5~11-56 “19

5-11-56 £20

5-11-56 £19

5-11-56 420

5-11-56 49218

5-11-56 £18

5-11-56 £23

5-11-56 stig

5-11-56 £19

5-11-56 £21

5-11-56 45*19

#* Sample scavenged with Fe( dH)

Cs137

anf

320820

130#12

b= 5.2

35416

49218

27> 4.6

34413

352 S.h

22516

32t 5.4

2h*10

31710

3h* 2.2

395 2.2

y= 2.2

43% 3.0
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HASL #

3399

3400

3401

3402

3403

3h0h

3405

306

3407

3L08

sen

3412

3h

3541S

3416

BMT

320

M21

3422

HUMAN_URINE

NRDL #

m
o

F&
F

F
r

O
~
~

w
o

&
V
O

&
F
&
F

~ °o

40

36

26

76

Sampling Location

Utirik

Otirix.

Utirik

Utirik

Utirik

Utirik

Otiris

Utirik

Otirik

Utirik

Likiep

Likiep

Likiep

Likioep

Likiep

Likiep

Likiep

Likiep

Liktep

Majuro™™*

Majuro

Mafurd

Majuro

 

Collection
Date

2-11-56

2-11-56

2-11-56

2-11-55

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2-11-56

2=11-56

2-29-56

2-29-56

2~29-56

2-29-56

2-29-56

3-26-56

June 1956

June 1956

dune 1956

June 1956

TABLE 6

NADL MARSHALL ISLAND RESURVET - 1956

Results of Analyses Performed at AASL

Name " Age

Tonika h

Milton | 2

Tsao 12

kramer 27

Elas 22

Deodor 5

Allick 16

Kai 6

Jami 16

POOLED

Likiaento

Matilna 3

Alma a

Nels 1

Meork 26

Joden W

Dare 35

Wine u5

POOLED

Biliiet ah

John 31

' Jekras 8

Iroji. 43

Norrio pbk

(pooled semple col-
lected at -HASL)

(pooled sample col-
lected at HASL) ©

(pooled sample col-
lected at HASL)

(pooled sample col-
lected at HASL)

(pooled sasple col-
lected. at BASEL)

Total Volum
Received Total activity
Tal) ;

190

250

570

hbo

135

180

285

310

340

620

260

360

160

225

235

410

600

190

990

2
8
8

§
F
£
8

g

C-Date Total Activity

d/a/t ~~

3-25-56 48004240

3-25-56 36002260

3-25-56 33602320

3-25-56 33202300

3-25-56 7600¢20

3-25-56 1.005280

3-25-56 82002360 170%100

3-25-56 22002320

3-25-56 348042h0

3-25-56 76002320 £100

3-25-56 4002320

3-25-56 khOot320

3-25-56 48002320

3-28-56 000240

3-25-56 4800320

3-25-56 96002360  —« 600-100

3-25-56 —._- 2920280 £100

3-25-56 88005320

3-25-56 92002360 $100

325-56 26007210

3-25-56 2h0022h0

3-25-56 12607200

3-25-56 22007210

, 25-56 13602280

42502250 #100

* Direct plating
. hengeley.precipitation

6.62...

5030.3

4.7%0.7

2.40.2

" 16%Ook

1.4£0.2

1.920.2

1,020.2

cali?

2540263

1487223

2862215

3348
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TABIE 7

NRDL MARSHALL ISLAND RESURVEY - 1956

INTERLABORATORY COMPARISON

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

 

NRDL # . Type HASL*
i L

1636 Spider S202 10

1637 Spider | 2180t 29

1638 Scorpion 233102290

1639 Scorpion 98002120

NOTE: Wet weights furnished by NRDL

 

 

Total § Activity Total ¥ Activity
(d/m/gramwet) (d/n/eramvet)

HASLT NRDL® NRDL

S702 11 877 378

21,002 32 2965 1605

256002300 29700 | 9150

108004125 1,250 46,0 
* Standardized against xho

 

* Stendardized against $770. yo

o Standardized against Sr70- y0

NADL results forwarded by phone to {. B. Whitney
from S. Cohn on April 2h, 1956.

 

sr?9

(d/n/gram-wet)
_ HASL NRDL

4to. 39

1. 340.3)

1.1t0by

1.570.58  
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FISH
Surgeon

Damsel.

Butterfly

~

CORAL j

SNAILS
Spider

Scorpion

LAND PLANTS
Coconuts

Outer Husk

Inner Shell

Meat and Kilk

Milk

Pandanus

Arrowroot

SOIL

“LAND WaTER™
well

Cistern

Lens

SEA WATER”
Ocean

Lagoon

52

37

35

71;66
26335 26
98;87

43

2; 30

lost

1500

9

£26

TABIE 6

_ NRDL MARSHALL ISLAND RESURVEY - - 1956
 

TOTAL GACTIVITY - d/m/gran™
oe

Enisetok

120

200

180

290; 65; £h1

£23
£20

Kabelle Ge jen

230

310

520; 2200

23,000; 9800

69,000; 120

£18

€21

Eniwetek Sifo

3h
20

95

67 59

3000; 461 620; 457

25 419

£19 £20

Utirik

51

26

1600; £73

£20; £19; 28

43

$21

£19

* Weight of material as received at HASL
at Samples scavenged with Fe(CH),

£15

10

723

453; 465

420

L5
£20



5002011

-
FI

GU
RE

1
 

L
A
Y
O
U
T

S
K
E
T
C
H

O
F

P
O
R
T
I
O
N

O
F

M
A
R
S
H
A
L
L

I
S
L
A
N
D

A
R
E
A

3I
KI
SI

a
2
C
h

B
i
c
i
a
t

R
C
H
C
E
L
M
?

a
T
G
L
L

-
a

RO
NS

ES
IL

.
AT

OL
L

La
be
ll
e

La
ba

re
3g
C
s

En
in
et
ak

wa
te

s
a
t
e
)

do
ng

s
La
g



NRDL MARSHALL ISLAND RESURVEY — 1956n-th

SELF-ABSORPTION CURVES

FIGURE

“Me 2

A/ko 3

A/ko h

A/Ry 5 300° ~ $00

Residue Weights in Milligrams

-15-

5002018
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1.0

0.8
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0.4
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0.4

5002019
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EXTERNAL GAMMA RADIATION

GROSS ACTIVITY

A. Land Plants

B. Marine Organisms and Birds

C. Soils

D. Water

RADIOCHEMICAL ANALYSIS

INTERNAL CONTAMINATION OF ANIMALS

RESIDUAL ACTIVITY IN PACIFIC OCEAN - Operation Troll

RETURN OF RONGELAPESE ©

A. Physical Status of Rongelapese

B. External Gamma Dose Rates on Rongelapese Atoll

C. Food Supply

D. Additional Considerations
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~ INTRODUCTION©

On March 1, 1954, fallout occurred on some of the Marshall

Islands as a result of a nuclear detonation at the Eniwetok Proving

Ground. At that time 82 people were evacuated from Rongelap and Ailiginae

Atolls and 154 from Utirik Island. In June of 1954, the 154 were returned

to Utirik. Since March 1954 periodic surveys have been made of these

Islends to investigate the degree ofcontamination.

Soils and biological collections vere made on and around the

Marshall Telands by the Applied Fisheries Laboratory (AFL) of the Uni-

versity of Washington on March 26, 1954, December 18, 1954, January 29,

1955, October 21-23, 1955, and July 1956; by the Neval Radiological De-

fense Laboratory (NRDL) on February 1955 and February 1956. Analyses

of the samples were performed by AFL, NRDL and by the Health and Sefety

Laboratory (HASL) of the Atomic Energy Commission. Surveys were also

made of residual activity in the Pacific Ocean by Health and Safety

Laboratory of the AEC and Office of Naval Research’ in February-May 19553

by the Applied Fisheries Laboratory in June and September 1956. In

addition, teams of medical experts from the United States examined and

cared for the Marshallese following their exposure in March 1954, and

returned to reexamine the Rongelapese at about six months, one year,

and two years after exposure.

The purpose of this report is to abstract the highlights of the

findings from these investigations. In doing so there is the risk of unin-

tentionally | quoting the original reports out of context. It should

be understood that the original authors are not responsible for any

5002082



OFFICIAL USE ONLY

such violations and if there be any question it is recommended that

reference be made to the basic documents (See references).

It should be noted that direct comparison of the data between

laboratories is very difficult due to differences in times and places

of collection, and in counting. Further, the samplesusually were not

identical but rather of the same type (soil, coconut, water, etc.) and

wide variances have been noted even when samples came from the same

location. Added difficulties were encountered in transportation such

as possible cross contamination and loss of water from biological

specimen. -

OFFICIAL USE ONLY
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I. EXTERNAL GAMMA RADIATION

Gamma dose rates were taken periodically on several islands in

the Pacific over a time ranging from about two days to over two years.

The attached map is an estimate of the gamma dose rates at three feet

above the ground at D +1 (one day efter the detonation). A very rough

approximation of the degree of contamination may be made by dividing .

these readings by four to arrive at units of gamma megacuries per

square mile. (The beta to gamma ratio varies with time but at one

day may be near unity, so these values may also be thought of beta

activities.) However, the game dose rates do indicate the relative

degrees of contamination on the islands and therefore are useful in this

respect when evaluating the data in subsequent sections of this report.

Graph One shows the decay with time of gamma dose rates on

the Island of Rongelap. Similar decay curves were found on other

islands in the Atoll and in nearby Atolls (Ailinginae and Rongerik).

The decay of activity of mixed fission products is assumed to follow

(tame)7>** principle. This is intended to apply to disintegrations of

atoms. However, in estimating the reduction of gamma dose rates above

a plane with time there must be considered the changing numbers and

energy spectra of gamma photons released per disintegration, and the

effects of weathering. When computing the infinity radiation doses from

fallout that occurs within afew hours after detonation, integrationof

the (time )7?"* curve gives a fair approximation since most of this total

dose is accumulated during the early periods when this curve lies near

the theoretical gamma decay curve. However, in extrapolating vy (time)?

OFFICIAL USE ONLY
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there may be a significant difference in estimating dose ratesa year

or more after detonation and in estimating doses that might occur at

these later periods. This is because (time)7**? is intended to apply

to disintegrations of atoms. However, in estimating the reduction of

gamma dose rates above a plane with time there must be considered the

changing numbers and energy spectraof gamma photons released per

aisintegration, and the effects of weathering. | |

ss Daring the first two weeks after fallout there was no rainfall

and the winds were light. About the end of the second week a tropical

storm occurred. For these reasons, a straight line was drawn for the

first two weeks followed by a break in the curve. ‘he readings are

not to be considered precise, due to the nature of such measurements,

but the curves suggest that a much greater reduction in contamination

was produced by the first weathering events than for later ones.

The theoretical curve of Graph One would flatten out with time

due to the dominance of Cesium-137 with its 33 year half-life. ‘The

last survey of Rongelap Island in late July 1956 indicates a range of

gemma dose rates at three feet above the ground of 0.2 - 0.5 milli-

roentgens per hour with an average of 0.4 mr/hr. The continued drop

in actual dose rates versus theoretical might be explained on the basis

of the effects of weathering.
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II. GROSS ACTIVITY

A. Land Plants

Graph Two indicates the general levels of activity of edible

plants (pandanus, papaye, breadfruit, arrowroot) » and coconut meat and .

milk at Rongelap Atoll together with their decline of activity with

time .1?*

Tables One and Two show the analyses made by NRDL for the

first survey in February 19557 Table Three is based on the February

1956 survey.’

Tables Four, Five and Six show the analyses by HASL.?” 6

The high initial activity of the "edible plants” (Graph Two)

was probably due to surface contamination caused by the direct fallout.

The rise in activity after « year after the fallout occurred maybe due

in part to sampling and counting variances but probably results from

the ability of some plants to concentrate cst3? (see Section Radiochemical

Analysis), or may represent a condition of increased availability of the

radioactive fallout material to the plants. Initially the activity

in the coconut milk and meat was less than other edible plants but

the rate of decline of activityhas been less than for other edible

land piants probably due to the higher percentage uptake of this

longer-lived cgtst .
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TABLE ONE

Summary of Gross Beta Activity in Miscellaneous Plant Samples
PP

a ed
  

   

  

 

AverageActivity (yic/g x 106) (@)

Plant Material Island

 

 

Likiep Utirik Rongelap Busch Eniaetok Labaredj Kabelle Lukuen Gejen Lomuilail Bikar Eniwetak
 

Grass 20 400 3000 420 2800 5300 1900 2100 68,000 5600 180 400

Coconut leaf 1100 750 1800 670

Coconut frond stem 140

Coronut shell 17 150

Coconut husk 1.7 1.5 $3 13 110 8.4

Coconut sprout 28 110

Sprouted coconut

roots 72 ' 940 .

Scaevola leaf 120 100 290 | 6.7 60

Scaevola Trunk .
Section 23

Arrowicot stem 19 :

Artowroot leaf 61

Pumpkin 2.0 35 -

Limes 2.0

Taro 1.1

Banana 4.6
Vines 490 340
 

(a) Wet weight

*Collections made about February 1, 1955.
Data reported as of March 1, 1955.
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-,. Utirik
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TABLE THREE

Gross Beta Activity in Plant, WEKAGOEHUXEMEK Samples\*) (WRDL)

 

Gejen Eniwetak Eniaetok Rongelap Sifo Utirik Likiep

 

 
 

Plant Part PLANTS(®) (c/m/kg x 1075)

Portulaca Whole Plant 87.4 19.2 3.05 1.26 - 171 1.33

Stems, Leaves 11,0 4.5 0,32 0.25 0.21 - 0.03
ATrOWwTOOL. Tubers 2.32 0.57 0.69 0.55 0.08 0,14 0,3

Air Root 2,87 0,17 1,05 0.32 0.96 0,08 0,02
Pandanus Leaves 2.64 ty 5.26 0.38 0.15 0.21 0.03

Green Keys 1.27 0.37 0.70 0,22 0.10 0,09 0,03
Ripe Keys - 0.53 0.17 - 0,07 0.02

Ripe - os - - 0.12 - 0.11 -
Papaya Green - - oo: 0.25 - 0,09 0,04

Leaves, Trunk - - 0.09 - 0.16 0,06

wh BMD cag a SORE EB. . eat e * s e ew o

Ripe Coconut Sheil 4.98 0.38 0.72 0.44 0.28 0.06 0.02
Husk 1,83 0.65 1,57 1,31 0.77 0,21 0.09

Whole 3.1 - - - - - -
. Milk - 0.29 0.11 0.05 0.13 - 0.05

“nes a Meat te — 0.33 0.25 - 0,08 0,07 0,02 -
Green Coconut Shell - . 0,80 - 0,37 :0,08 ~—0,09

Husk - ~  .. 0,48 0,12 0.11 0,11 9.02
She], Husk " 0.11 - - - - -

vet RO og: +o Meat - 0.28 0.40 . . e ov! .Sprouting Coconut Shell . 0.29 0.41 | 0,35 0.18 0,04 0, 02
Husk = 0.73 1.57 0,88 0.68 0.26 0,07

Leaves - 15.4 0.86 * 0.84 4.7 1.66
Caconut Frond .- 0.94 0.51 - 0.23 0.09 0,11

Leaves, Frond 1.48 . - - - “

Fruit - - - - - . 0.06
Banana Bark - . “ - - - 0.07

Leaves ot - - - 0.18

Leave3, Staiks - - “ “ - . 0.06 |
Taro Tuber, Roots .

with Soil . - - " * ~ 0.19
 

(a) All counts were corrected for the counting efficiency of 5190. x20,

(5) Gross beta activity of plant samples was determined in April 1956 and that of soil and water in
Mav [95t. ™.
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Pa ey “ Total Activity © ° 3-96 "328

  
   
are Ue a as . _ fé/ere ; @/n/gran . taset on
)Sobestad E_Dete *-" Semarce a - Dey. wet ‘" og coszae 3s

5 fruits - village eres, skin 58.2706 415 4.3 0.49%.02 = 3,0720.8 0.022 axg tay
3)". and seeds removed: cried at 95°C. ‘ . .

",  Hielwea foc J fruite, village. 105 “1.0 .- 70% 7,0 - 1.7970.06 _ ¢.6220.39° 46037 1511 2%
ares: seeds removed: dried at . : .
900

Feeled fron 5 fruite, village 21.0°0.5 US 1.5 0.8620.07 $.9600.28 c.crO 559 t45
areat dried at 750 °

8trutse, village areat arted. | 63.9%1.0 5 5.4 0.92%0.06 1.79°0,25.  Ge169 65.9 12
a 9s%

208

i

Noriada ; Fongslap ) froite, village area: dried 39.871.9 278° 7.5 1.12%0.08 9.2270 f67 0.255 met 56
, Island at 75% .

3272 a ST-Th ireverst ore Ronzelas 10-22-55 Fetled tubers, a/{n resoved, 102 21.1 9.61°0.32 c.03¢ $269 “ues,
leland Lllage areat sshed at 5$509C :

313. Li Squash lecves Bongelep 16-2255 Willace arca, plent fn blosson 2 ‘ro 307513 5.72204) TLS 4.27
. ant flwe Island but no frutt: dried at 35°U

ors

3223 - Pars) Fandanas entire  Songelaz 20422=55 iart of 5 fruita fron $ tress, hedeOeb 2.9720.07 2D 59 223
227 * Taland village area

SLoAZ

+ + +, +
me: Lolth Ronzalar 10-22-45 Froa cistern in village, species 411-60 £34L0=425 9273-935 70,0-67,3

: isiand” undefined: dpied at 95° .

133 ait Rongelap . 1-22-55 Froa veli in village (tazen fros 43°13 Z40- 72 6.90926 972771267
Isiant sides below water level) species : :

undefined: dried et 95°

*Date of counting February 27, 1956.



 

TABLE FIVE

HASL Analysis
(AFL Surplus)

 

COCQIUTS

WSL Specimen area Collestion vet* ilalcson,=a3-20 + Sg Based_on set ‘se
195 Uo. Collected —ate, Renayks Outer Husk Soe}, Heatend Outer Rusk nner Shei} and Outer Husk= InnorShell” m7 and Vile

3196 430 Kabella Is. 10-21-55 & &.0° 3.3 15.6°0.7 5h.5-2-3 1.2 “0.34 0.60°0.19 " 0,06%0.33

3199 An Kabaple fs. 10-21-55 a3 56.65 2.7 9.51.6 60.322.% 0.11%0.32 0.0720,0% (0.24)°0.18 .
3200, a2 _, kabblie Te. 10-23-55 , 44 66.3° 2.9 12.7722 376171.6 6.0950.06 (0.0N"0.08 0.090.414 0.008 0.058 9.0

321 433 Ksbelle Is. 10-21-59 ' fF 4.6 3.1 ue .95 4565-19 2212%.05 0.0320.  aorto.u

322 aM Kabelle Ie. 10-22-55 = wr t5.5 32.0°1.5 55.2206 0.66%0.25 0.14%9.08 0,280.23

Ss + +, +, + +, +,3209. as Latared) Is. 10-21-55 3 ui > 60 20.9°0.9 99.2°2.5 1.3 *0.14 0.28°0.11 (0.35)*0.32

3204 1% Latared] Is. 102-55, Es me ty 26.12142 7? 7a 4.8 “0.30 0,09%0,26 0.10%,34
3205 a3? Labaredj Is, 10-21-55 b a ws2 2 7.6 31.2°1.3 61.3°2,6 130.168 = 0,370.07 0.10°0.18 0.062 0.019 c.0n2

3206 Ads Labaredj Is. 10-21-55 | 5 mo 29.2 410272.7 63.3°2.7 1.0 20.29 0.29%,12 0.5670.22

3207 an tatared} Is, 10-11-55 wo 5620 Bath 5h0-23 1.5 %014 0.33%0.01 0.32°.90

3208 a40 __s Memgelap Is. WOete55 , 2% in £603°1.9 81.3°9.3 3.5 70.% 0.91°0.13 0,230.20

3209 aa Rongelap Is. 10-22-55 ; 9ak> 2.2 4.0-0.2 $3.3°2.2 0.39%0,10 0,07°0,07 {0,09%0,10

3a 42 Rongelap Is. 10-22-45 87.4- 5.9 WebLed %.OMLE (0.15f-0.20 0.21°0.09 Oekh-0.21 0,059 0.078 0.007
321 ag Rongelap In. © 10-2555 g i 1.3 303 9.5-0.5 33.3°1.5 0,700.21, 0.3150.19 0.5770,42

3m2 Ash ss emglap Is. 10-22=55 84.3 305 $.3°0.3 20.371.0 0.750.217 0.07%0.10 0,090.23

COMMACTAL

304 Puarte Rise Vetrmary 1956 1.27.2 5,171.0

12 Parte Riso February 1956 8.0%0,2- 5.31.0

yu Puarte Rie? Feteuary 1956 1.9°0.2 5.81.0
’

‘ *Date of counting February 27, 1956. 
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TABLE SIX

Results of Anaiyses Ferfcrmeda at wASL x

LAO PLATTS

 
 

Total Activity 5r9) e227 la _,
HASL # NRGL #® Capliy: Location Orzanism Tissue C-Date d/n/gran* i‘n"7ras* aemfcran” xrats ‘craz* 3. 4M. oor”

|

37 521 aonge lap Soconut Outer 2 Innate :-17-5¢ 2623.7 9.22 1.01 2. 1o0e2 wilt 22 7.75
“he 17-56 att.7 G.11 =0.10 19 12.7 3,20022 Z° C5230 eee

3.33 523 Rongelap Soconut Outer Husk 4-17-56 T1f1. . 7.383 ;
inner Stell a-17-5E 2622.7 Oe 9.06 3.2213 522213 Fe
teat and til L-17-56 34£2,? C.OL7=).039. 2. 1C1 L235 oe

435 525 Zongelan Soconut Oster tusk u-17-5¢ notl.T 0.79 20.0k 2.20675 “762 ih Let
, Inner Shell] Wel7a5¢ 2522.7 0.0d2=0.071 3.238 1437215 2.23
/ . ‘eat and Wilk w-17-5 37%2.1 0.98070 .943 >, 70C23 3.242 78 T.tS6

é :

2515 752 " Utirix Coconut Entire _ u-17-5e $122.5 2.7 1 7.209 wu= ae .e3
. \ +

35 3a: 893 Likie; Coconut Entire © 4-17-56 109.7 0.0L6=0.02 9.50321 “72 29 Laat

3aul 535 Rot.geloe Pancanus Entire u-1L=5¢ 4221.5 5.26 20.1 1é 3.7 OL 232453 tate

3us2 536 Rongelap Pandanus Entire yaLye56 3041.5 20.16° 2.20C12 4745

3447 558 2oncelap Arrowroot Entire uela-56 lost lost

3456 856 Jezen Arrowroot intire alWb=5¢ 30024.1 3.6 “0.15 252 25.4 3.0012 227s. 357 2.2

37s 580 Eniaetok Arrowroot Entire a-ha56 18¢23,8 1h “0.82. 5h 71.6 Boeke 12572620 rare

3L32 72€ Eniwetak Arrowrsot Entire | h=1h=56 6722.2 0.20 -0.06 17 20.6 99,0000 55k 3.30

3536 sib Sifo Arrowroot Entire bm-1k-56 5942.2 0.19 “0.03 36 «41.9 3,2C26 222 «5.2 2.3)

451s 756 Utirik Arrowroot Entire . 4-1L-56 2621.46 0.22 “0.06 17) (22.3 2.0C003 239N=919 2.2

3542 307 Likiép Arrowroot Entire iel=56 7.31.1 £0.13 3.822.1, 3,9C070 <as

- # Weight as received at HASL

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

B. Marine Organisms and Birds

Graph Three indicates the general level of activity in fish at

2
Rongelap Atoll and the decline of activity with time.

Tables Seven and Eight report the results of NRDL analysisfor

3the February 1955 survey.~ Tables Nine and Ten are for the February

1956 survey." Tables Eleven and Twelve show the analyses by HASL.”? 6

‘The data show a significant higher concentration of gross activity

in the livers of fish and in the crustacean. muscles.

Tables Eight (a) and Ten (a) show the gross activity in birds
h

and fowls.3
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TABLE SEVEN

| (NRDL)#*

Summary of Beta and GammaActivity Concentration in Fish and Marine Invertebrates

Radioactivity Concentration (po/kg (@)

Large Fish(>) SmallFish (c) Crabs and Clams Snails

Location No. of | Activity Ne. of Activity No. of Activity No. of Activity

Specimens x Specimens 4 Y¥- Specimens ,<S Y Specimens § SG Y¥

Rongelap Atoll] | |

North Lagoon 0,22 1,2 22 49 1.58 4 154 1.25 2 19.5 5.6

South Lagoon .054 0,33 1 14 0.94 3 0.49 1.76 - (4) - -
é { e

Rongerik Atoll

Eniwetak 0.23 0.26 2 .23 21

Utirik Atoll

Utirik 6 14 .04

Likiep Aroll

Likiep 0.02 0,01 . 3 05 01 1 0.12 0.35

Bikar Atoll

Bikar 2 0.39 0,19
 

(a) pe are in terms of Co®® equivalent.

(b)
(c)
(d)

>150 g.
<150 g.
No data taken, .

‘

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

1955.



 

TABLE EIGHT

Distribution of Gross Beta and GammaActivity in Tissues of Large Fish (a) (DL)*
—————
 

Radioactivity (pc x 107/Tissue) (>)
Island Fish Wet Weight

. Toial Skin Muscle Bone Gills Viseera

AB

AX BY6

y¥

BY BY

 

-RongelapAtoll, North

 
 

 

Flat Fish with .: :
Gejen at Fish wit (c) 597 196 714 25 2% 18 #4+%98 120 310 7 «16 #426 268

Orange Spots

North 2 Pelargic 503 84 500 6 69 9 18 #29 2m 3 16 37 ~—s«-«66

Lagoon Snappers _ 391 53 550 4 68 9 4% _35 313 3 17 _8 _60
Average 497 113 588 12 54 12 89 61 298 4 ‘16 24 ©6131

|

Percentage of Total Activity 10.6 9.2 106 15.1 54.0 50.7 3.5 2.7 21.0 223

‘ |
‘ Rongelap Atoll, South

Southeast GrOUPeE | 14490° «112 «590s s19'sisdGs—sisdH 8 4 0B #83 84 140
Lagoon Lutinius 2170 69 513 25 69 419 119 18 lil 6 51 1 163

pened Snapper 1980 106 33912 364A ke BT 13880
Avera 1880 96 481 19 40 16 105 39 180 6 37 16° «118

Percentage of Total Activity 19,8 8.3 16.7 21.9 40.7 37.5 63 4.7 16.7 24.6

Rongerik Atoll

cniwetak Poet 1450 272 339 1 39 48 44 +28 106 %8 10 207 140

mes Mullet 2300 6 68 8 13 3 18 _7 18 L 3 45 _19
Average 840 . 168 204 5 26 26 30 8 625 7 126 80

Percentage of Total Activity 3,0 12.7 155 14.7 5.2 304 3.2 3.4 82.0 39.2

(a) 7150 g.
(>) peare in terms of C060 equivalent,

(«) Name unknown.

*Collections made about February 1, 1955.
Data reported as of March 1, 1955. 
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TABLE 8a

 

- Summary of the Gross Beta and GammaActivity in Birds and Fowl

 

 

island and No. of Wet Weight Activity(uc x 10*/Tissue}*
Specimen Specimens (g) B Y

Rongelap Atoll

Gejen - Terns 2 163

Gut 46 115 .

Tibia 10 10

Carcass 197 290

. 253 415
Kabelle - Terns ( 2 184

Gut 13 9
Tibia 23 npa)
Muscle 22 6

Carcass 242 133

300 148
Larbaredj - Terns 2 146 -

Gut 114 37

Tibia _29 _4
143 41

Rongelap - Rooster | 1 1140 -
Skeleton 268 6800 8270

Muscle 434 260 120

Viscera 64 166 51

Liver 144 29 6 .
Heart 15— 8 2

Skin 187 16 18 :

Lung 2 —2
7281 8479

Rongerik Atoll

Eniwe ad~ Terns 2 tc)

Gut 10 9

Tibia 6 NDA

Muscle 33 4

Carcass _ 126 294

175 317
Bikar Atoll

Bikar - Terns 2 126

Gut 9 3

Tibia 6 1

Muscle ~Ne 40 14
Carcass _i4 14

69 32
 

(a) pe are in terms of Coev equivalent.

(b) No detectable activity.

(c) No data taken.

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

 
eee

Distribution of Gross Beta and GammaActivity in Tissues of Fish (NRDI
etenee

 

- Wet Radioactivity (d/m/tissue x 10°4)

Island Fish wt Tota! Skin Head Muscle Bone Gill Viseera

® 6 ¥ 6 % 8 ¥ BY 2£% $B ¥ AYeere

 

Rkongelap Atoll, South
 

  

Rongelap Goat 218 8.8 15.5 0.2 2.4 0.45 . 3.3 1102.) 91,8 2,7 0.6 Dee 4.9 2.8
Rongelap Grouper 442 5.2 5.7 0.4 0.3 0.8 0.7 0.4 0,5 1.4 2.6 0.3 0.3 19 1.4

Average 7.0 106 O38 1.3 63 2.0 0.8 13 1.6 7 0.5 13 34 2

Per cent of total activity 100 100 4.2 12,1 88 18,7 11.2 12,1 21.0 252 7.0 12.2 47.7 19.6

Rongelap Atoll, North
 

 
 

 

Gejen Snapper 1154 26.3 87,0 1.0 11,8 6.6 24.7 5.4 16.8 §.5 15,7 1,7 2.1 6.1 15.9
Kabelle Snapper 735 12.3 18,8 1.0 11,2 4,5 1.9 1.0 07 2.4 ° 4.4 0.5 1.1 2.9 6.3
Kabelle Parrot 1957 244.8 713 11 8.9 85 20.9 2.4 6.6 1.0 234 O08 2.7 5.0 8.8

. , Average 21.1 58.9 1.0 10.6 6.5 15.8 2.9 8,0 6.9 14,5 1,0 2.0 4.7 10,3

~ Per cent of total activity 100 100 4.8 17.3 30.8 25.9 13.7 13.1 23,7 23.7 4.8 3.3 22.3 16.9

Ailingnae Atoll
Sifo — Snapper 640 3.2 389 0.3 5.9 0,7 99 06 62 0.5 106 01 27 0,9 3.6

Per cent of total activity 10¢ 100 9,7 15.2 22,5 25.4 19.3 15.9 16,1 27.2 32 7.0 29.0 9.4

Rongerik Atoll

Eniwetak Squirrel 387 0.41 2,0 02 .35 023 55 04 =,27 06 39 02 .08 04 0.4

Per cent of total activity 100 100 4,9 17.3 55 27.2 9,8 134 14.6 193 4,9 4,0 9.8 188

Utirik Atoll |
Utirik Parrot 425—s«iGs«OO8T OO 24 0 09 86615 220iOO 04 ,38 0.2

Per centof total activity 100 100 0 27.6 0 10.3 22.7 25.3 19,7 15,0 0 46 57,5 17.2

Likiep Atoll . |

_Likiep Snapper 453 1,1 2.2 0 0 oO , ,02 O01 O72 0 oO 0 0 1 2

Per cent of total activity 100 100 0 0 0 0.9 9 #869 0 O 0 0 91 90
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TALE TH

Summary of Beta and GammaActivity in Fish and Marine Invertebrates NRDL

 

 

Fish Crabs , Clams ‘ Snails
; i Activitisland No.of Activity No.o Activity 4 0. Activity 4) No. of y 4)

Samples (d/m/kg x 1074) Samples (d/m/kg x 1074) Samples (d/m/kg x 10 Samples “a x ¥

Ronge lap Atoll

North: Gejen 8 24,5 78,8 2 28 87 ° 4 648 513

Kabe!le 10 14,9 55.4 1 17,7 43,9

Centra): Epiaetok 5 19.3 45,1 1 4.5 14,1 1 4.5 8.8

South: Rpngelap § 17.7 32 6 25.4 24.5 2 23 56 2 31 51

Rongerik Atoll

Eniwetak 8 2.2 1.8 1 2.8 18.3

Ailingnae Atoll

Sifo 6° 4.5 22,7 3 21.9 14.5 1 6.4. 15,0

Utirik Atoll

Utirik 8 1.6 2.1 | ' 3 006 2.8

Likiep Atoll .

Likiep 8 2.6 1.3
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Summary of Gross Beta and GammaActivity in Birds and Eggs

TABLE 10a

 

 

Average Radioactivity

Island Sample No. of Weight Beta .
Samples (g) (d/m/sample x 1074)(d/m/kgx 1074) (d/m/sample x 1074) (d/m/kg x 1074)

Rongelap Atoll

Rongelap Tern

Egg shell 1 6 NDA 0 0.62 10.3

Egg, soft tissue 1 33 0.26 7.9 v 0,11 3.3

Gefen Tem 1 92 0.93 10,1 0.32 3.5
t Viscera 1 101 0,38 3.8 0.025 0.25

A Muscle 1 141 NDA 0 0.019 0.14

Tibia 1 NDA 0 NDA 0

Kabelle Tem 1 145 1,1 1.8 1.7 12

Muscle 1 16.9 0.1 5.9 0.13 7.7

Tibia 1 0.9 0,07 719 .027 30

Egg shell 2 5.3 NDA 0 0.13 26

Egg, soft tissue 2 22.8 0.15 6.7 03 1.3

Allingnae Atoll
Sifo Tern 7 116 0.38 3.3 1.7 14,7

Muscle 1 11.7 0,057 4.9 0.43 36.7

Viscera 7 0.08 0.14

Tibia 7 0.31 NDA 0 NDA 0

Egg shell 1 6 NDA 0 0,06 10

Egg, soft tissue 1 33 0.26 1.9 0.11 3.3

Rongerik

Atoll

|
Eniwetak Tern 2 92 1.9 21,0 0.9 9.8

Muscle 2 19.7 0,04. 2.3 0,03 1,9

Tibia 2 23 NDA 0 NDA 0

Viscera 2 0.05 0.09
 

Counted in April-May 1956
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3176

31%
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Organt we

doy-thota
Ture”

Dog-tooth
Tum

Deg-tooth
Tum

Bonito

Bonito

Soatfish

Tiss

mole

muscle

ares
Collected

Kabetie-
labaredj

Kabelis-
‘tabaredj

IabeLie-
-Labaredj

Labaredj
Island

labaredj
Tsland

Rongelap
Tsland

Kabelle-
RongeLap

Collection

10-21-55

20-21-55

10-21-55

10-21-55

10-2155

10-22655

10-21,22-55

TABLE 11

HASL Analysis

(AFL Surplus)

FISK

Remarks

Caught half-wy between Kabelle
and Labaredj Islands in Aongelep
lagoon. Total veight: 44 lhe.

Bone includes some connective tis-
wus. Hot possible to remove al)
tients. :

Dried st 95° = shared with 0 of
Ws MTOO samples plased into 5 tags.

Dried at 95° = shared with 0 of W.

1 fish dried at 95%.

Buckboneboiled to remove mat.
Wet weight civen is that after bali-
ing.

Part sample of 5 fish: dried at 95°C.

A 2-5 pooled after reseoving samples
for 0. of d. - AFL = Smasle A 2 and

4&3 off Kabelle Island, 10-2]-$5: and

A 4 ond A 5 off Rongelap Island, 10-
2-55. ~ 20 gas wet weight in pooled
mapple, of which ~ S08 is froa samples
Adam A 5.

*Date of counting February 27,1956.

Meds 1.0

ws 2 2.5

56.3> 1.0

a in

2.3- 1.8

43.17 1.0

483

¥

89.6 7.7

663 “a7

C17 “0.07

c.01)%0.04

0.10¢%0.43

0.019-0.11

¢0.28)=0.90

0.08250.12

0.19 70.89

0.42 20.20

(-£.05)2c.18

€.83 23.3

0,089°0.53

(£.39)"1.06

0.35 70.52

2.97 713.7

  

c.0ca?

Cc

0.043

18.0



 

 

beatae am seeeres
eatin Claas iSoSEE

wRGL # Saris Lxatim Organisr
 

4e5L #

3336 151° Rongelar Surgecn

3237 15i2 kongelar Dansel

3352 15.1 HKabelle Butterfly

2951 isue Kabelle bansel

2254 1622 jegen Surgeon

14 1555 Sifo Butrerfiy

3274 tL triwetax Dazsel

y2r7é 359 j Eriwe tax Sur zecr.

igv 1406 Lixier Butzerfly

322 Mfr Lixier Jansel

3323 1592 Utiri« Surgeon

2324 LE7h vtiri« wersel

3235 1577 vtiri« basse?

iiit 1572 Stirt« Surgeon

Piaf 1522 Ror.ge lay Coral

357 3635 jejen vcral

43 1532u Eniaetox coral

3351 1E1T Likier Sorel

3232 1691 vtirik serel

223. 1559 | Utirix Soral

piet 1634 Jejar. Spider Snail

3e7 3627 Jejen Spider Snail

3335 1425 Jeger Seorrion Snail

2327 143% jen Seurzisn Snail

*Date of counting February 27, 1956.

TABLE 12

.. 0 Fi *%
Results of anal-ses Performed at HASL
 

 

c-Date Total Activity
Tissue Total Activity  4/z/sran*

ntire L- 9-56 522 6.4

Entire a- 9-56 37> €.0

Entire k~ 9-56 lost

Entire be 9-56 125: 3.0

Entire u~ 9-56 2352 3.9

Entire l= 9-56 952 5.7

Entire = 9056 23% 6,2

zntire an Pa3f 3u= 6.9

Entire a= 9=5€ 51> &,2

Entire u- 9-56 n= 6.5

Entire a= 9-56 22° S.k

Zatire a= 2-56 i711

Entire um 9-56 22> 6.7

Entire b= 9254 18> 4.9

4-10-56 35-17

yoLO56 310222

ip1G56 205220

s-19-56 £15

wo1.5f £15

w-1C=5é 21215

Entire - u-23~56 - 520%10

Entire wed 2e5F 2180%29

Entire 4nd2-86 223102290

untire un23=56 98902120

  

sr70 25137 3a
d/n/gran” 2/n/gran* crams/gran”

=0.1¢

lost

2.8 40.55 3.021

49,81 9.02

£0.15 3.933

9.933

2.023

9.3779.23 3.937

9.015

3.939

3,938

9.522

$9.62 ‘9.31

3.1 70.42 9.35

$0.45 9.30

£1.27 9.26

0,850.14 Seek

kh. £0.39 13 0.48 9.918

1.3 *0.3b 4020.48 2.0072

1.1 £0.bb 3,421.5 0.0085

1.5 £0.58 Tathea 9.0225

* Height as received at HASL

£15

£ 2.1

4.5= 2.5

$0.92

bei- 9.55

£0.68

£0.47

9.9129.27

110 2 9.8

82 121

57 22h

55 221

2.3

1.5

2.3

3.85

3.0006

“3.215
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It. GROSS ACTIVITY

C. Soils

Graph Three shows the general levels of activity in the soils

Of Kabelle and Labarejd Islands of Rongelap Atolls, as reported by

AFL.”

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

different depths for the February 1955 survey,» Table 15 for the

February1956 survey.

Tables 16 and 17 show the analyses by HASL.

The date clearly indicates the major portion of the activity is

to be found in the top three inches of the soil. As suggested in Sec-

tion rrr, cent = pr?* ana Rut_ pnmake up much of the fixed

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

fallout occurred.

~~
-~
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TABLE 13

 

 

No. of

Beta Activity (6°/min/g)
 

 

 

Island Cores 1-in. Increment of Sofl Coring |

1st Qnd rd 4th Sth — 6th Mh 8th 9th

Likiep 1 140 | 40 40 npa@) wpa —

" Utirik 3 1250 480 240 130 100 160 6025

Rongelap 4 6.600 2,100 570 420 230 160 200 150 50

Busch 1 10,800 7,100 7,200 6,400 6,800

Eniaetok 1 57,000 24,000 4,300 18,000 26,000 12,000 11,000

Labaredj 1 42,000 3,000 29,000 . 23,000 19,000

Kabelle 3 43,000 30,000 10,000 3,600 2,000 2,300 180

Lomuilal 3 $3,000 48,000 26,000 20,000 14,000 1,000

Gejen 1 97,000 37,000 8,000 4,000 4,400 93,400

Lukuen 2 35,000 40,000 13,000 10,500 10,000 10,000 4,700

Bikar 3 4,000 40 250 110 120 100 21

Eniwetak 2 16,000 7,500 3,000 2,000 1,800 1,100 160 100
 

(a) No detecrable activity

*‘Qiiections made about rebruary 1, 1955.

ta reported as of March 1, 1955.
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7 TABLE 13a

 

 

 

 

 

: Summary of Beta Activity in Gross Samples of Soil (NREL

: sO | 7 Beta Activity (B"/min/g)

Island atsamples Depth of Soil

0 to 1 in. 1 to 5 in.

Likiep 1 a 90

Utirik 4 960 650

Rongelap 5 8,900 800

. Eniaetok 2 48,000 / 640

Labaredj 3 85, 000 1,300

Kabelle 6 96,000 | 3,100

Gejen 1 348,000 12,400

Bikar i 8,400 90

| Eniwetak 1 12,000 240
 

*Collections made about February 1, 1955.
Data reported as of March 1, 1955. 
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‘TABLE 14

Beta Activity in Soil Samples Taken From Exposed Soil Profiles ("RDL)*
  

  __Beta Activity_(6°/min/g)
 

 

te) ~ sland
Rongelap Laberedj Kabelle — Kabelle Kabelle

Otol 12,400 130,000 12,000 93,000 97,000

3 - 1,800 "$80 6,800 2,900 440

6 To 950 1,700 400 130

a 140 710 =°=—Ss«A 80 2,300 240

12 wa (*) 160 40 680 140

| 18 10 20 28©=0Sté«STO 70 90

’ u : | ot 100 70 NDA

30 | "NDA

36 a | | 60

40 ae | 40
 

(a) No detectable activity

sCollections made about February 1, 1955. |
Data reported as of March 1, 1955.
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Source

t zt. pentee!
ee, $2 Pee. -

° Gejen Eniwetak-Y pniactok RRongelapalsunitk Likiep
. ee1srete eee

 

 

Cistern

Well

Ocean

Lagoon

Depth (in. )
 

12

18

24

33

36

44. 45

48

55-56 
a) All counts were corrected for the counting efficiency of$190_y90,

(b) Gross beta activity of plant sampleswasdeterminedwhee1956 and that of
soil and water in May 1956, ve a

(e) NDA indicates no detectable activitye . a

 



 

2
1
1
z
2
0
0
S

HSL
ta.

3123

aL

3185

3186 -

31-7

a 26

ail

al

Collection
date
 

10-2155 g.

+

1Oores¢

10-21-55

10-21-55

10-21-35

10-21~55 -

10-21-55

10-21-55

10-21-55-

10-22-55

1022-55

10-22-55

area
Colleated—

ioballe

Taian

Kabelle
Island

Kabelle
Island

Kabelle
Teland

Teland

tabared!
Talend

Aorgelap.
island

fonsal-p
Island

Rungelap
Tsiand

Rongelap
Tsland

-Gpen arse = 100 yards from lage 8 828Ea
_ (high tide park in S/ part of - Tk TT

    Under 2 tree15 feet fren A 5 and | 2
A . it.

 

    

  

  

  

     
  

    

  

  
  

 

  

    

; . oe.
. . . . “he

. ‘

.
bo,

TABLE 16 ee

4
. -

HASL Analysis * a . .
. 1

~

$n.

(AFL Surplus )

Beckman MI-5 feeding
Deserirtion Depth Saface 2!_baloy §°below

Ooen arse = 200 yards from lagoon e-)* 3.5/2 : 0,2 /0.9
necr aid ~ island . . .

Open area ~ 200 yards from lagoon 3-6" 3.5/2 0.2 /0.9 —
near ald - island : .

‘ Q@rase area - 20 feet froa A 1 api ‘. Oe lO
Aa > tee, , oa voy ‘a.

rece aren= 30fyet fren A'3 aad Oe yewe,
a2 vt ro ng mo

ielend)

Open eras + 100 yards from lagoon 3-60 2/8
(high tide eark in SW part of .

seland)
& -oe  06/70aS

*
ae

“ove”

Grass wear well (10 feet dof well) 3 = 6" 043/0.9 aoyo.3neemi ‘

A
Fapaya cluster (nen echool house). © 0 = 3" 0.3/1.0 0.1/0.5 01 As
rocry sail .
Papaya cluster (near schoo] house) 3-6 0.3/1.0 0.1/0.5 0.1 /Ok ne
Froccy soil ; . : . ;

“Date of counting February 27, 1956.
. a

1 : . me
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Results of Analyses Performed at HASIM - . . y Be
IL . . a . Doe : a

— C-ate Total Activity sr70 ogl3T Cats ° 90 on
TROL Samling Locaticn Lertn Total activity d/2/cran* a/n/zram* d/a/zren*® srazs/gran* $s. 0. < Sr Lc

C
y

 

©05 Eniaetox ye2156 652 45 £0.42 9.318 £9.60 ; ste

   
  

    

  

  

 

  

‘2 ‘ Eniaetok uH21-56 Sui 2.620.42 9.286 2,620.67 cons oo ”

soo F  Endaetox ueli-SE (iGO LO «20 20.8 5.21h |

329 Lister 21-56 £53 £0.47 9.3355
 

3, Littep L-21-56 465 * 1.2t0,71 *

weak We2eSE 2 SOL 80,58

722 Gndwetak b=1u-5E 3000 93 80 th”

   
   

    

  

   

  

 

34? _aegen . ue21-56 1.080.468 -
ye , wo, 3 vie nt anntage at

p Pe te . vette t + a

aL2  Jegen ne Be Se0208

‘ Poe t ap
*

   

  wt eT
7468 ' Seirdc

      

   

  

“te dtirix £0.21:

32 Stfo an2i-56 £57 $9.55

“76 Sifo u-lin56 E204 79 28 £1.0 93576 RAD

# Weight as received et BASL.

*Date of counting February 27, 1950.
'
t.

wm
*
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II. GROSS ACTIVITY

D. Water

Table Eighteen suggests a relatively high ratio of activity

associated with the filtrate which is perhaps not umexpected since the fallout material consisted principally of calcium oxide and cal-

cium carbonate.

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

6
found in water sources. Table Twenty the analyses by HASL.
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TABLE 18

Radioactivity of Water Samples,
July 1954-October 1955 (art)

Values expressed in d/n/liter To .95 counting error

 

Lagoon Water Island Water
Date and Ufiltered Filtered

Island |. Untreated Treated Piltrate Residue

Rongelap Atoll

T/AL6/54
Kabelle 3800t3200
12/16/54 .
Rongelap . 3000 190° 1800¢180#

1/26-30/55 |
leersf 17000t2200%%
Kabelle 3300t2700 - 48000t3200°*
Labaredj 6800t3000 25000t2200##
Lomuilal 56003000 .
Rongelap 5600#3000 4200b1800

10/21 -22/55
ofatie : 350041600 410f150
Labared 600#1500 450160
Rongelap -1900¢1600 60#120 540#120 310t190 75178

5300*140 k300%200 «= 1200434"
1300# 86° 50140 75t19***

ALLinginge Atoll | . | a |

Rnibuk 1600#1400 804130 L400t 91° 820t140 B20t56nF

 

* from cistern near schoolhouse; # from ygii back of schoolhouse; + ground water;
## standing water from can, drum, etc.; from cistern with collapsed roof.
Date of analysis: November 18-20, 1955. |



TABLE 19

(MDL)*

 

 

 

Summary of Gross Beta Activity in Water

Beta Activity (8°/min/liter)

Sources of Water

Ocean Cistern .

Lagoon Ocean — Exposed Svil
Island Side Side Top Bottom Well . Barrel Tree Bole Profile

Likiep nDA@) =—-NDA 12 NDA
Utirik 50 NDA 290 1,350 28

‘Rongelap BO 330 6,300 16,000 430 44,000

Busch 36. NDA 14,000
Eniaetok 460 260 23,000 °

Labaredj 7,700 56 8,100

Kabelle 2,300 60 15,000

Lomutiial 380 170

Bikar 37 28

Eniwetak 100 170
 

(a) No detectable activity

*Collections mde about February 1, 1955.
Data reported as of March 1, 1955.
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@ARLE 20

Results of Analyses Perforred at AASL *
 

 

 

 
“= C-Date d/a/)  gr90 c9137

HASL MRDL ¢ SamplingLocation Type Total Activity Total Activity d/a/1 d/a/l gsr70 cglT
. : * 7 ’ ,

3457 Sh3 Rongelap Well or Cistern 5-856 2500432 1530232 590221 31020 *
- 3480 599 Eniaetok Lens 58-56 560223 130212 :

* 3526 735  Utirtic fell 58-56 37-15 £20 "  bh= $.2

3527 787 Utirik Well 5-38-56 3h215 419 "35216 |

3528 788s Utirik Cistern 58-56 43429 49218

3529 757 I Utirik Well 56.56 28-20 277 4.

3547 339 Likiep #1. 5-58-56 18£16 £20 34213

3458 1993 Rongelap Lagoon 5-11-56 £26 352 5.4

3459 1036 Sejen Lagoon 5-11-56 $21

3479 1907 Eniaetok | Lagoon. 5-11-56 *. ¢20 - 22516

3497 1028 Eninetak Lagoon © 5-11-56 419 : 32% 5.4

3505 1023 Sifo Lagoon "  §211-56 "$29 2ht10

3525 1030 Utirik Lagoon 5~11-56 £19

3Siu6 1032 Likiep Lagoon 5-11-56 £20 31210

_ 3460 1002 Rongelap Ocean 5-11-56 49218 3h* 2.2

3061 103, Gejen Ocean 5-11-56 418

2479 1008 Eniaetok Ocean 5-11-56 £23 39> 2.2
3496 1927 Eniwetak Ocean 5-11-56 25219

3510 1024 Sifo Ocean "  §e11-56 419

352k 1029 Utirik Ocean 5156 422. a2.2
3585 1031 Liltep Ocean 5-11-56 45219 43% 3.0

: # Sacple directly pleted : #» Sample scavenged with Fe((t), Z '

-

*Date of counting Februar 27, 1956.

ta + ttOT
 ~— . enaeeene ese
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ITI. RADIOCHEMICAL ANALYSIS

Tables Twenty-one and Twenty-two show the rediochemical analysis

"made by AFL for the 1954-1955 surveys’ and Tables Twenty-three, Twenty-

four and Twenty-five for the July 1956 survey.! In two pools of 19 and

15 feet fish muscle samples collected in late July 1956 and anslyzed

by AFL, no radiostrontium wan found.

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

made by NADL for the February 1955 survey,” and Tables ‘Twenty-eight and

Twenty-nine, Thirty, Thirty-one, and Thirty-two for the February 1956

survey. | |

Tables Four, Five, Six, Eleven, Twelve, Sixteen, Seventeen,

Twenty, Thirty-three, Thirty-four, Thirty-five and Thirty-six show

analyses by HASL.

os3T accounted for an appreciable portion of activity found

in most of the plant life. However, in terms of a potential biological

hazardthe strontium-90 activity ia of most interest. |

At one year post detonation NRDL reporte: "oeTn muscle and

viscera samples of the animals from Rongelap, Utirik, and Rongerik,

gr99 contributes approximately 0.5 percent of the total beta activity. _

sr94s present in an approximately‘1:1 ratio: with gr®, ‘Since the

89Hunter and Ballou calculations indicate that Sr and sr?” each contri-

bute about 2 percent of the total beta activity at one year after
~Tee

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

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

radioactivity was found in the skeleton.
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1
"Tissues of a few marine specimen were analyzed forCs st (37-year

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

water and coconut milk from this area. The tissues of the roosterand

1
of the coconut crab contain significant amounts of Cs oe A very high

1
fraction of Cs 3t activity was noted in the muscle of the rooster (40

percent of the total beta). * Further radioanalysis of marine specimen

indicated that the rare earth group constituted a few percent of the :

106 : |
total beta activity. put_ey and Zr?°-Nb?” contributed the largest

percentage of the total beta activity."

The AFL reports:
0

"---The sr’ values for food plants, except coconuts,
collected in October 1955 approximate theoretical porpor-
tion of mixed fission products activityapt 1.7 years, 4 per-
cent. Coconuts contained 0.1 percent Sr7~ with appropriate
correction for time of collection.---

"ee-In contrast to the strictly marine forms, eocorut
crab, which feeds principally on land plants, had Sr” levels «
of 3 percent in the muscle and 12 percent in the hepato-pancreas
or liver, where calcium salts are stored.. The radioisotopes in
salts geached from the carapace were found to consist entirely
of sr?) = y”,... :

"—-Radionuclides of Sr, Cs, Ce and their daughters did not
account for the total activity in most (fish) samples analyzed.

. Complete fission product analyses of samples collected at
Eniwetok and Bikini Atolls indicate that non-fission-product
radionuclides may account for more thanhalf of the total
activity in some fish. Zn’ contributes one-fourth or more of
the total activity in shark muscle as determined by radiochemical
analysis and confirmed by following the decay.”

(zn®5 is not a fission product.)

The two year survey byNRDL continues to indicate the high

 

* See Section IV
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percentage of mm°? in fish. Unlike localization in the liver of mammals,

mn? was found distributed fairly uniformly among the tissues. The

Co°° found in clams accounted for the major portion of the activity.

(The ability of clams to concentrate 00°? selectively was verified by

laboratory experiments. )

The ie reentage of caletum in thesolis that is available to the

piants is not known. The Sunshine Units reported ere on the basis

that all of the calcium is available. This provides a base line until

better knowledge is gained but itisrecognized that thecorrectvalue

for Sunshine Units probably are one totwoorders of magnitude higher.—
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TABLE 21 ©

Radiostrontium, Radiocesium and Radiocer1iun-
Pragseodymium in Biological Samples,
Decémber 1954-January 1955 (AFL)

Percentage of Total Activity

Island Organiam ge? gr gat5? cep,
 

sr

Rongelap Atoll
‘ Gejen #31 coconut milk <0O.1 <0.1 81. 0.0 °-

Kabelle #37 Caulerpa Ce - 0.0 7l.
. 30 coconut milk - - T2. 0.0 |

38 Halimeda - - 0.0 2. ©
39 coconut crab .

#41 mullet muscle — 0.0 0.0 0.0 1.5

Labaredj #29 coconut milk <0.5 <0.5 76. — 0.0
#42 tern bone 0.0 0.0 0.0 28.
$43 tern bone 0.0 0.0 0.0 26.

Mellu #40 dogtooth tuna | .
| muscle | 0.0 0.0 4.8 0.6

Rongelap coconut meat 0.0 0.0 26, ' £0.84
8 coconut milk 0.0 0.0 78. <0.2
2 pandanus fruit . <0.1 1.3 110. | 0.7
34 papaya meat <O.1 2.5 68. 3.7 .

43.5 51...1.03 squash meat — 40.1200:

 

Dates of analysis June-July 1955 gept- July

1955 1955

So02121 -
 



TABLE 22

sr? in Biological and Lagoon Bottom Samples
from Rongelap Atoll, October 1955 (ar)

sr?°,
Total Percent

Activity of Total

 

Island Sample ___afafg* Activity
Rongelap coconut meat 110 Oo

pandanus fruit 180 2.1
' gorinda  " : 47 4.6

Labaredj arrowroot corm 4O 3.2 .

Kabelie coconut crab muscle , yO 2.9
. " "liver" 1 s 200 12 *

" " salts of carapace 50.
" " euticle “ " 29.

Labaredj_ Giant clam mantle and muscle 1,700 0
" kidney 5,200 0

Labaredj bonito muscle 150 0
: "liver 1,700 oO

" bone | 390 <0.6
Kabelle grouper muscle , 31 0

| liver 5,500 0
goatfish muscle — | 42 0

Labaredj tern muscle 61 0

Kabelle lagoon bottom, depth top inch 40,000 0.73
of water 6', fraction.) 7th inch 25,000 0.71
containing particles
<0.074 mm diameter.

 

# Wet weight basis except lagoon bottom which1s on a ary
weight basis.
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‘TABLE 23

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

Counted September 4, 1956 (AFL)

 

Total

f activity sr?° Calcium "Sunshine 89 90
Plant Tissue Island <d/m/g wet  d/m/e wet e/g wet units Sr ~:Sr

Breadfruit Pulp Rongelap 42.0 0.820 .03. 0.000628 591*70 1.77. 0.10

‘Morinda Pulp & Seed " 80.4 3.1£0.1, 0.00136 69440 3.68t0.22

Pandanus., _—-Seed " 79.7 2.ato.6 0.00450 = 1 50744 0.760 .06

arrowroot / Pulp & Skin" 108 2.50.6 0.00333. 29439 1.48%0.05

Coconut Milk " 262 | 0

no. Meat " 64 .6 0

" Milk Kabelle 36.9 | 0

" . Meat " 148 0

 

Note: Specimen numbers will be forwarded later. 



 

TABLE 2h

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

Radioactivity as of Counting Date, September 10, 1956

 

Total 90

Specimen Aactivity Sr Calcium "Sunshine 89 90.
Number Tissue Island d/m/g wet d/m/g wet g/g wet units" Sr ~:Sr

T-'g : Liver Kabelle 243 ‘hote 0.00304  6250%231 1 -6%0. 3
Muscle " 43h 62t22 0.00320 889043110 0.0 7

" Skeleton " 5410 2400%Q 0.206 5310719 0.2440 .02

I-50 Liver Kabelle 633 y7tiy 0.00718 3110946 3. fl.
" Muscle " 273 alte 0.00223 491071170 2,i975

Skeleton " 4100 1310%3 0.202 29607 0.5880 .16

t-51 Muscle Kabelle pd 90t6 0.00919 5120382 0.715to .05
: Skeleton " 5690 21307130 0.189 Anyot158 0.32tO ok

1-52 ‘Skeleton Rongelap 3900 1310°5 0.177 0 .48to .143360714



 

¢Z
71
20
0%

Specimen
Number..

TABLE 25

Radioactivity in the Top Two Inches of Soll

Collected at Rongelap Atoll July23-24, 1956

Counted September 26, 1956 (aFL)

 

Rongelap

Kabelle 
Total 90

P activity Sr?” (Wet) Calcium “Sunshine
d/m/z wet d/m/g g/e ary units "

7750 230712 0.437 364720

58700 —«-:173834 0.423 2511748
0.30%0.02

0.10.01



*Collections made about February. 1, 1955.

 

 

 

Radiochemical Com
  

TABLE

oSition of Residual Contamination

Percentage of Total Activity Observed (a)
  

(NRDL)*

 

 

Material Radionuclides

5189 $199 spare Earths 9-2950? Rui06 (>) 4g,137

Arrowroot 1.3 5.9 3.0 0.5 7.8 80

- Breadfruit NDA(C) 6.3 50 19 NDA 24

CoconutFrond 1,2 5.0 80 4.2 6.7 1.6

Coconut Meat NDA NDA 1.2 NDA NDA 95

Coconut Milk NDA NDA 0.9 NDA NDA ‘96

Grass 1.3 4.6 14 6.4 4.8 8.4

Pandanus | 0.5 2.4 1.2 0.2 0.6 95

Papaya 1.6 1.3 37 31 12 11

Coral 3.2 14 67 10 4.9 1.1

Soil 0.8 2.2 73 0.1 23.3 Li

Lagoon Bottom 1,1 _ 5.0 82 0.2 13 NDA

Cistern Water 2.9 8.6 41 24 20 13

Ground Water 0.8 2.5 49 20 16 9.2

Lagoon Water 0.9 4.0 76 9.7 7.0 0.8
 

(a) Values as of 15 July 1955 (16 mos after the nuclear detonation).

(b) Nb®5 and Rh106 may be calculated from the reported parent values.

(c) No detectable activity.
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TABLE 27

: | (NRIL)*
Radiochemical Analysis of Fish and Chicken

 

 

Weight Total Beta Percentage of Total Beta Activity
island Fish Tissue Activity 89 90 Rare 137 106 ..108 95

() (d/m x 1073) sr Cc Ru’ -Rh Zs

Rongelap Atoll

Viscera 82 1.2 1,0 3.2 0.07la .

renee? cane 503 Gill 3 0.4 0.3 3.2
8 PPer Muscle 20 0.2 0,2 -() °

Muscle 40 0.6 0.5 5.6 .
l h 7Flat Fis 597 Viacera 585 0.1 01 18 14.2 61

iy Crab 100
Gejen / Coconut Cra 8 Viscera 225 0.7 0.6 1,9 2,1

‘ Spider Snai} 26 Total Body 1204 0.1 0.1 7.8

Spider Snail 11 ‘Total Body 432 0.1 npa) 1.9 5.3 65
' Red Eye Crab 30° Total Body 29 1.1 0.8 1.6 1.0

Labaredj Killer Clam 220 Total Body 60 0.2 0.2 2.5

Muscle 11 - - 2 40

Viscera 23 0.6 0.5 14

Rongelap ROOSTER 1140 Liver 7 2.0 1.6 4

Skin 12 1.3 1.0 51

Tibia 101 0,2 0.2 1.4 1.0

Uurik Aroll

" Ecl 24 Total Body 1 1.1 0.9 11
Uti Butterfly Fish 1&5 Total Body 7 - - -

Rongerik Atoll

Fuwetak Mullet x39 Mancle 7 0.8 8.2
__. Visera __ 100 0. 0.2 39 0,04
 

(a5) No data tata n.

(PF) No dete rable ectede .

  

Odlections made about February 1, 1955.

lata reporbed as of April 1, 1055.
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TABLE 28

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

 
 

 

len a

 

 

Sample Wet Ca Beta Activity Gamma Activity . Nuclide Activity Per Centof
No Sample Tissue Wt, (me) (d/m/sample d/m/sample Nuclide d/m/ample Total Sunshine Units

(8) 6) x 10-4) x 10-4) x 1074) Activity

1509 Killer Clam

—

Soft Tissue 1800 743 20 33 R.E, NDA 0

s99 2.4 + 0,69 0.12 146 + 42
. | cof? 2090 63.4

1513 Killer Clam Soft Tissue 882 1565 31 83 R.E. 77 2.5
j sr°9 83,8 + 0,90 2.7 2436 + 31

' C060 13.70 89

1520A Langousta Soft Tissue 79 330 1.3 2.1 R.E, 26 20
Crab | $190 NDA 0 0

1520C Red Eye Soft Tissue 57 2343 0.75 3.8 R.E, 37 49
| Crab S99° 0,13 + 0,07 0,2 341

1520p Red Spotied Soft Tissue 73 2900 0.75 0.43 RE. 15 20

Crab i S99 1,28 + 0,18 1,7 2043

1520B Coconut Soft Tissue 114 3.5 3,1 Csi37 26 14
Crab R.E. 0.58 16.5

Kabelle Island

1538 Snapper Muscle 281 85 0.95 0,69 RE 4.1 4.2
Fish sr99 NDA 0 0

| zn®5 58 84,2

Skin 89 987 1 4,1 R.E. 2.4 2.4
sr90 0,53 + 0.76 0.5 24434
zn85 380 92.7

(Continued)



TABLE 28 (Continued)

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

 

 

Sample Wet Ca Beta Activity Gamma Activity id Nuclide Activity Per Cent of Sunshine
No Sample Tissue Wt. (mg) (d/m/sample (d/m/sample Nuclide _(d/m/sample Total Units(2)

° - - - 3

(g) x 10°74) x 10 4) x 10 4) Activity

Gill 28 403. 1.7 2.1 R.E. NDA 0
zn® 210 100

1630 Grouper Whole 169 2190 1.8 71.9 R.E. 13.3 1.4
Fish $199 1.7 + 0.92 0.1 35 + 18

2n85 6230 . 80|
1629 =f Sand Crab Soft Tissue 46 1090 1,3 2.3 R.E. 0.8 0.6

7 sO 4.72 + 0.59 2.0 196 + 25

1637 Spider Soft Tissue 90 713 18,7 18 Ru106 30 19.2
Snail R.E. 1210 65 336 + 30

$190 5128 + 0.47 0.3

1638 Spider Soft Tissue 56 175 102 68 RE. 11900 116
Snail $r80 0.02 502+ 3311,95 + 0.60
 

(a) Sunshine Unit » 0,001 pe $190jp, Ca.

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

February 1956
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TABLE 29

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

 
 

—
~~

 

Sample . Wet Ca Beta Activity Gamma Activity Nuclide Activity Per Cent of
No Sample Tissue Wt. mg) (d/m sample) (d/m/sample Nuctide (d/m/; ample Total Sunshine Unitsla

\B) uns JX 1074) x 1074) x10") Activity

Ronelap island
,

1502C Goat Fish Bone 29 860 1.5 217 r.E.®) pale) 0

$190 114 1.7 1.3 587 + 90
zn&5 240 89

) Viwera 10 37.5 4.9 2.8 RE. 0.68 0,14
f

$190 NDA 0 0
zn65 250 89.3

Skin 28 337 0.2 2.4 R. E. 2 oo 12.5

$190 0,34 + 0.26 1.7 45 + 34
-Zn65 ‘230 95.8

Muscle 87 ill 1.1 2.1 R.E. NDA 0
5190 0.46 + 0.76 0.4 189 + 313
zn65 190 90.6

(Continued)
 

(a) Sunshine Unit = 0,001 pe Sr¥0/kg Ca.
(b) RE. = Rare Earth Group
(c) NDA = No Detectable Activity



T
E
T
Z
U
vs

 

TABLE 29 (continued)

 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

Beta Activity

aA

 

sample Wet Gamma Activity Nuclide Activity Per Centof Sunshi
No Sample Tissue WI, (me) (d/m/sample (d/m/sample Nuclide (d/m/sampie Total ateet@)

(g) yx 10°4) x 1074) x 10745 Activity

Viscera 258 11450 5 8.8 RE. NDA 0
S90 2.5 + 1.38 0.3 1045

‘ 2n65 g20 93 °

37) Lretmet Soft Tissue 271 224 4.8 11,9 RE 59 12.3
Snail sr90 1.36 + 0.34 0.3 276 + 69

zn65 1090 91.6

Gejen Island

1621 Snapper Head 219 3250 6.6 24.7 R.E. - NDA 0
Fish sr°9 1,65 + 2.4 0,2 23 + 33

Skin 13 1315 1.0 11.8 R.E. NDA 0
: gr90 0.68 + 0.48 0.7 24 + 16 |

Bone 113 3270 5.5 15.7 R.E. NDA 0
sO 1.5 + 0.44 0,3 2146
ZnS 1540 98

Muscle 511 190° 5.4 16.8 R.E, 3.5 0.7
Oo $190 0,22 + 0,35 0.04 53 + 88

zn65 1600 95

Viscera 87 6.1 15.9 R.E. 11 1.8

$190 1.2 + 0,29 0.2
zn® 1480 93
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TABLE 29 (continued)
 

Radiochemical Analysis of Biological Specimens from Rongelap Atoll

 | SG aN, ET
———

  

 

Wet. Beta Activity Gamma Activity Nuclide Activity Per Cent of
Sample . Ca ' . ef 3°No Sample Tissue Wt. (mg) (d/mAample (d/mAample Nuclide  (d/mAample Total Sunshine Units!?,

° (2) x 107% x 1074) x 1074) Activity

Bone 141 1842 2.4 AA R, E. 19 1.9
| S190 3.0 + 0.36 | 1.2 1348
é zn65 440 100

Viscera 2413 2.7 6.3 R.E, 120 44

gr90 7.85 + 0,94 2.9 147 + 18
Zn65 530 84,2

1540 Grouper Whole 176 1630 0.75 6 R. E. NDA 0

Fish $190 0,79 + 0,17 1,0 2244
zn®5 gg 97

1544 Parrot Bone 449 1905 7.0 23,4 R.E. 5 0.7
Fish $190 13.74 1.0 2 226 + 22

Zn65 1870 79.8

Gill 56 428 0.83 2.7 R.E, 3.9 47

5190 0,55 + 0.44 0,7 5R 4 46
zn65 180 66.8

Head 280 7920 8,5 26.9 R.E. 3.7 O04

. $190 0.97 + 0,52 Oo. Ha

Z.n64 1676 Gu

+= _._{Goentinued



' TABLE 30

Average Relative Composition of Nuclides in
Plants, Soil, and Water (yppL)
a

Relative Composition (per cent)
 *

 

  

 

se
e

 

Source No. ‘of Total
ure Samples Cs"? Rare Sr Rul

Averaged Earths .

Plant Part |= PLANTS

Portulaca Whole l 48.9 39.2 11.8 -

- Papaya Fruit ] " 79.8 17.8 2.5 -

Husk 3 98.2 1.1 0.7 -
Meat 2 98.9 0.05 1.0 -

Coconut. Shell 2 99.5 0.4 0.1. -
Milk l 99.6 0.2 0.2 -
Leaves 2 8.3 86,5 0.4 5.1

Keys 2 92.6 2.2. 5,5 -
Pandanus Leaves. 2 72.7 13,3 5,1 8.9

Air Root 2 88.9 10.3 0.8 -

Arrow Root Tuber 1 75.4 16.8 1.0 6.8
rre Leaves 1 11.7 83.9 3.0 1.4

SOIL

Depth, 0-1 in. 2 0.34 83.8. 5.6 10.0

Source WATER

Cistern 2 - 64.4 35.6- -
Well 20 - 100 0 -
Lagoon 2 - 94.5 5.5 -
Ocean 2 - 100 0 -

February 1956 
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TABLE 31

Sunshine Units of Plant, Water and Soil Samples

i

 

PLANTS yu .

Sample Island Sample Calcium Sr SunshineUnits
Weight Content (d/m/sample) (2.2 d/m Sr°*/g Ca)

(g) (mg)

Portulaca Eniaetok 223 178 100004100 2,58 x 104+ 250
Gejen 23 398 5380 + 106 6140 + 120

Papaya Rongelap 240 338 240+ 33 322 + 44

Coconut Husk Rongelap - 200 162 3404 28 (950+ 76
Eniaetok 23 58 150 + 24 1200 + 190

Gejen 360 47 420 + 24 4060 + 240

Coconut Meat Rongelap 450 28 110+ 60 1801 + 960

Eniaetok . 160 40 18+ 29 200 + 320
Gejen 190 20 28+ 23 635 + 520

Coconut Shell Eniaetok 90 16 25+ 18 706 + 500°

Eniaetok 120 8 nDA() 0
Gejen 85 23 NDA 0

Coconut Milk Gejen 140 20 414 21 985 + 500

Coconut Leaves Eniwetak 35 69 197+ 37 1300 + 250

Uurik 36 163 NDA 0

Coconut, Whole Gejen 170 19.5 157+ 22 3600 + 520

Arrowroot Tuber Eniaetok 305 1140 250+ 26 103+ 10

Sila 280 383 13+ 16 86+ 19
Gejen 103 114 196 + 35 780 + 140

Arrowroot Leaves

and Stalks Gejen 15. 385 290 + 44 340+ 50

Pandanus Keys Eniaetok 180 86 1060+ 50 5600 + 280
Eniaetok 215 134 420+ 44 1400+ 150

Pandanus Leaves Eniaetok 10 65 460+ 41 3200 + 300

Gejen 32 43 NDA 0

Pandanus Air Root Eniaetok 6 23 20+ 33 390 + 650

Gejen 30° 14 105+ 27 3360 + 840
 

February 1956

30021-34
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Sunshine Units of Bhat, Water and Soil Samples

 

 

SOILS
Sample Island Calcium kgofSoil (g) sr90 Sunshine Units

(d/mfliter) (2.2 d/m $190/¢ Ca)
Depth, (0-1in.) Rongelap ~ 316 3.3 x 1044 1.3 x 103 47 +2

| Gejen | 341 5.26 x 10845,2103 7 x 103+ 70
Eniaetok 8582" 2.1 x 104 +2.2 x 103 2843"
Sifo 350 1.3 x 1044 1,0 x 103 17+1
Eniwetak 360i; 5.8 x 1044 2.3 x 109 - 713 +3
Utirik 268 4.8 x 1044 3.0 x 103 924.6

WATER

Calcium in Liter (mg) sr9a/m/liter)

Cistern Rongelap- 48 1180 + 10 1,1 x 104 + 230
Utirik 61 20+ 14 147 + 104

Well Utirik 88 39 + 10 201+ 54
Uririk 80 NDA 0
Eniaetok 2:00 NDA 0

Ocean Rongelap 352° NDA 0

Utirik 408 . NDA 0
Eniwetak 402 NDA — 0

Lagoon Rongetap 456 190 + 68 188 + 68
Eniwetak 137 NDA 0

Utirik 441 204 + 150 208 +. 150

 

(a) NDA indicates uo detectable alrnaiy

February 1956
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Table 33 - See Table 4

Table 34 - See Table 5

Table 35 - See Table lL



‘ TABLE 36

AL, (HASL)

msl (UEAFL : Eoentics Celiestion te. fwtal dstiviy (6) gr Ca
ie ieee rin tem ieeeh Bate ofa lah Date d/a/g- wes -

Woh? 3-9 > modotberat gunet Bengals 1-23-56 Hmm 11S bs 7 £0.1h 0.00565
1D Seletherel owe Gombe) fenmlep 1-256 1,Ine 10-30-56 31 inoccepiete 0.155
ll Selotherai awe Rengalap 13-76 I,Iem 10-16-56 10 inoomplete <0,.00101
7-1 Srideens gigns tabelie =? T,inss"W-20-$6 2.6 «0.090 # 0.016 0,00239

ldo rp. ‘rides gigs mass Kebelie 2-56 I,Ins. 10-10-56 1.5 incomplete 0.00400
my Genehite modis Kebelle Yoh Es Be - Wet - Weight - Data
ae oholeten Kebelia aoe] ms . . . *
ne layer Eatelie Joy 1s . . . .
W050 3$0e Gemabite eelsten Kebolis Jus = * . . *
an ane Liver Kebelis Jua=-56 RE . # . «
w0s2 Ep Ganebd,ta supele Kabells Jot mE . . . *
6053 Oenchéta shaleten Rengelep =. > ms » «8 . .
WO (SL Ceneblts simisten Babelie J-tha5h . . a . *

WOM =FB66n «Reef fish male Benge’ 356 me 0.0% 20.003 0,000808
bab Pte Reef fish ven Bengeuy 1923-56 3 = ¥ . 2 oc08s 0.0711
03? F-$665 «Reef fish liver Pengelap To2356 19s 230 0.05 pocket# 8.849 0,000990

i W096 Po3ike Reef fish mele Rabelle TateS6 15 lem 2.9 0,027 20.00, 06,0012!

"EBS SEAS OES OEE BOGE BRE G2 SHRItent
W0hl. PeSihd Reef fish liver Kebolls Ta2h-36 1S Tylmm WO-30-85 7.20.06) £ 0.0h1 <0.00L85

b0th 80-12 lreadiruit Ce eee Renge Lap 2 0.26 #0,008 6,000LL7
MRS RO 2 Pepays oonds hone tapos TpIne 20-1186 0,86 «0.38 2.0.01 <0,.00:208
4Ot6 RO 8 Pupaye woods Sengelzp 5b 0.36 20.002 0.00237

on BO- 6 —Geoennt anet bengelep = 1-23-56 I,Ins. 3010-56 6.36 0.033 € 0.003 <0.000376
|  Copanet atikx Rengeicp 87-23-56 - = 0.03%, * 0.0K(én) 0.000277(gmnAad)

nh m6. Morinda pulp 6 seode Rengelap T=}56 mz 1.4 £0.08 0.000659
I howe AO-12 Arrewrest nu Rengelap 7-23-56 Tem 103056 900.160 0.27 280.00, 89.02

BO30 «20-96 Pendanen frais Bengelap 7-23-56 iz 63 1.2 20.041 6,00106
603. 5030 Geeenst mot Rabe I,Be. 10-10-55 0.56 6.15 20,00) <0.0002
bO32 «80-21 Gesenat maiz + Kabeile a mE 1.9 40.076 0.000474
$033 RO-82 Pepare frais Rengelap 7-23-56 I.Ine 10-10056 OhO 0.37 80,008 0.00086

wASL wart inland Totel Astivity (A)
fom eee am lane EPate ae ia S-Pate ah

Cisters Rengelep t Ullage I, Ins. 31,000 (after filtering tice)

Sms a Sengelap HS Vallege 1,Ine, Ste 22,000 after fitering tice)

Resi 8=6UEAYI, «Sampling leobion ” Geotel aotivity (8) §r90 r9% sréf/ Total Ce
Buber Pyber jestin pete bet fee Ih Gate £ d{nfpemet a/yte® 5290 ; t
308 Kebelle Toth ouge ¢fiset cot MSL O& be 2 e 10 237 0.07 0329

' ) I,Ine tats 190020 ws Ot hl 0.31

303 Kebelie Ju 24° (firet eve) oeaeee :
T,taa

|

|=—(009..56 Ata lo 20.41 0.32

xo Kebello JudaS6 bi (fives eet) mL OG. SS tho .
Z.tna 8-39.56 106 1.5 2 0.07 0.35

30T Kabvelle «i=l Sh. ORY peoend eet) «ASL 8 56 OID TD 50 CF ke? 0.16 0.37

3006 iebelie 1. ‘-4* (covert oot) SL 8 LSS ICE 29 0.07 0.98
. IIa 8+30=56 17985 % #221,7 0.35

Jes Lobelia $6 ed (vesend oot) «MSL SKS e228 0.08 0.56
mc , . 1,Ine. 6-30-56 651 30 £0.87 G. die

soe Rongvlep 1-73-862 100° fr. lagem SL 8 266 * .
i — village eres I, Ine ores 152 # wo «Of (0. 0.%

OP Rengelep 7-23-56 © sh*t 100 fr.jagesn WSL 8. §56 ay

. , village ares

=

I,inn 8-30.56 T9.2 L.5 20.1 0.35

980 Rengelsp 7-23-56 0—l—s* 200" fr.lageen WSL 6. b-56 h5
willags aree =I,Ine. 8-)0-56 9 0.96" 6.03 0,32

13 Rangelap 7-83-56 one" mid toland WSL Ob SS OS Se 8 28 0.08 0,20
I,ine. 8-30-56 3 Ma of o0.n 9.3?

su Rengelep =8)-56 aeh* wid tele mL U8 RSC ET
T,Ina 890-56 206 b.0 2 0.2 0.35

au Rongelap nS bt edd isiend WSL BS S37
I,In, 6-30-56 Sk.9 0.98 2 0.03 c.32

oul Parry 7-25-96 oarfans ohere wSt 8 h-54 17900 = 20) 7,6 2 2.0 8.7 ox

319 Parry %-25.96 sub-curfess shove WSL 608 5K 2

* Isotopes, Incorporated, Westwood, N. Je

© As af 9-20-56

** Nuclear Science and Engineering, Pittsburgh, Pa.

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

At the time of the fallout on Rongelap Island there were a

variety of animals present. These were leftto live on the Island,

and representative numbers were collected on the 8th, 25th, 33rd, and

5ist-53rd days and then sacrificed. Tables Thirty-seven, Thirty-eight,

and Thirty-nine, show the relevant data concerning external doses to

the animals while living on the Isiand, and an analysis of their in-

ternal contamination.

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

the akeleton. At 92 days past detonation, 62 percent of the skeletal

140 and 10beta activity of the pige was due to er89 seven percent Ha

percent rare earth group. However, it was reported that "---In the six

months periodpost detonation neither significant gross changes nor

pathological changes which could be definitely ascribed to radiation

were detected in any of the animis."© |

Table Forty shows the activity of a rooster and rats collected

two years post aetonation.° The gross activity in the rooster was ho

percent of that of a rooster fram the same locality at one year post

detonation. About 86 percent of the total body activitywas in the

Bkeleton. |

Since these animals represented interesting cases of living

continuously in a heavily contaminated environment, an analyses was

made later of some rats and a rooster collected at the two year

period (Table Forty~one).” These data are obviously not complete

nor precise but do indicate the relatively low body burden of

Btrontium-90.
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TABLE 37.

_kortality and External Radiation Dose— of Animals from the© Living Areas.
of Groups I and IV
 

 

 

 

 

 
 

  
 

 

 
  
 

 

 

             

Series A Series B Series C Series D TOTAL

Bglernal80591260 7 (bay 6) 330 r(Day 25) Bor (Day 33)

|}

360 F (Day 51-53)
\ CollectionjiiTotal Dead Suc'd Total|Dead| Sac'td Total [Dead ac'd |iTotal; Dead otal [Dead jSac'd

Animals Rec'd Rec'd . Rec'd . Rec'd Necid

Hens 6 1 1 20 2 2 11 5 37 8 3
| Day 231 Day 23 Day 42} Day 44 D

iDay 43 .
. 14 #39

92 #35
99 #7

: 110 #24

Roosters 1 2 1 1 4 1
f bax49

‘Chicks 9 9 9

Ducks 1 4 ‘| 21
Day 56

Pigs 1 1 7 4 ad 11 5
Day 4 D

aa Sow |

57
82 #24

- 482 #25

Cat 1 | 1

66 118 9  
 

* Animals from Group IV area; all othefrom Group I area
‘(Group IV area animals rec'd 32 r external doo).

™* Day Post Detonation
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TABLE

Beta and Gemma Activity of Chickens from Group I Area
(uc x1

 

 
 

 

 

 

 

Hen #1 Hen. #2 Hen 439 Hen #36 Hen #35 Hen #7 Hen #24

Day of death®* Day 23 Day 23. Dey 7h Day 97 Dey 121 Dey 138 Di159
Dey analyzed** Day 24 Day 24 Day 79 Day 107 - Day 122 Day 140 Dry 159

Tissue Beta Gemma feta Gamma Beta Gamma Betu Gemma |Beta Ganna |Bete Gamma Beta Gamma

Tibia 7600 3850 {8180 4610} 133 69£ 253, 21'.5 «59 41.3 31.3 33.2 8.1
Skeleton { [12030 55800 $1900 66900} 1930 8600 , 3670" $3120 850" {600 454" 437 117,5*
Liver = 119 21 352 271] 12 ‘Re 3 32033 17.7 13.5 10.7 1.8
Gizzard : 4.1 17 \ 7,0 &.5 7.6 10.3- 7.9 3.6 0.6
Gizuerd (content) 0.93 ~ - ld = Teh 121 O 023
Crop 0.43 5.0 2.0 7.9 = 12.2 9,3 405 0
intestine (L) 0.63 10.0 3.0 6.3 14.0 10.7 8.9.29
ond contents ,

Intestine (S) .
and contents 1.6 4.0 3.0 - B4 6.4

Pancreas -0.16 - - - - - 0.75 O

Spleen - - 1,0 - - - - 0.26 =

Kidney 198 46 1.17 9.0 9.0 U2 10.0 14.9 12.4 | 0.79 0.23
Lungs (Alveol4) 17 28 0 26{ 0.57 4.0 2,0 1.4 405 506) 403 16.8 0,83

Trachea 0.24 2,0 1.0) 10.7 3.7} 0.9 0.2 - -

Turtinetes 3.87 19 22 15.3 76] -  - - -
‘ ¥        
 

"Calculated using ratio of gamma activity skeleton/tibia
*"Day post detonation

n
ri
7,

o

5
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Radiochemical Analysis of Tissues and Urine of Pigs from Group I Area

on 82nd. Day Post-Detonation

TABIE 39

 

Beta Activity - d/m/total semple
 

 

 

 
 

      
 

 

   
 

   

Gross 89 140 1
Sample Activity sr Ba Tote

x 10-3 x 1077 x 107 PereZerth
. x 107-

Pig #24 (25.8 kgm)

Skeleton (totei) _ 8890 5660 660 1010

Liver . 31 0.40 0.33 6.4

Colon é& Contents l2 5.0 204 3e2
Lung (Alveoler) 1.5 0,22 0.20 0.8
Stomach 1.2 Oe22z lel 1.3

Intestine (Small) 2.3 0.62 0.50 0.51
Kidney 3.3 0.21 0.42 0.74

Remaining Tissues 690. - - -

Total 9630 5667 665 1020

Urine Sample, 24 hr 13 8.7 1.2 1.6

Pig #25 (22.7 kem)-

Skeleton (total) 8600 5100 530 690
Liver 27 0.53 0.20 55
Colon & Contents 16 5.0 362 49
Lung (Alveolar) 1.2 0.26 0.23 0,33
Stomach 2.0 0.29 0.13 0.30
Intestine (Small) 2.6 0.83 0.58 0.88

Remaining tissues 220 - ~ -

Total. _ 8870 5107 534 702

Urine Sample, 24 hre 6.2 | hed 0.40 0.54

SUMMARY

Gross Beta Activity Skeleton Total Body Urine (24 hrs.)

Ba 10 6.8 6.5 7.9
Rare Earth 967 9.0 10.5

78.5 7305 8764   
All values corrected for decay.
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Summary of Gross Beta and Gamma Activity in

 

 

 

 

Rongelap Island Animals (NRDL )

Radioactivity

No. of Average Beta Gamma

Sample’ Samples Weight (d/m/sample (d/m/kg (d/m/sample (d/m/kg
(8) x 10°4) x 10-4) x 10°74) x 1074)

Rooster 1 ~= 2250

Skele'on 560 52 93 101 181

Musc je 1050 5.1 4.9 6.9 6.6

Gastrointestinal Tract 185 _ 0.8 4.3 1.6 8.7
Liver 192 2.4 12.5 9.4 49.0

Respiratory Tract 32 “0.2 8.7 0.4 11.4

Total Activity 60.5 139.3

Rats 4 62.9

~ Skeleton 4,1 0.73 179 0.15 35.5

Head 5.4 0.15 36 0.1 18

Muscle 39: 0.03 7.5 0,04 10,2

Garcrarntestmmal Tract 10 0,32 - 32,0 0.27 27

Liver 3.6 0.08 21,7 0,06 15.6

Respiratoty Tract 0.5 0,03 62.0 0,02 36.0

TotalAvtivity 1.34 0.64
 

Februar: 1956
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TABLE 41

 

ANALYSIS OF RATS AND A ROOSTER COLLECTED

ON ISLAND OF RONGELAP FEBRUARY 1956

 

 

Rats Wet  a/m sr?/sample Ca/sample(gm)
wt. a

1515 Carcass** by.7 642 * 23 0.533

isiéc Oo" 62.5 315 * 62 0.315

si7c" 32.3 367 ~ 21 0.353

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

Rooster

1510 Femur 26.0#1210 = 39 5.19

1510 Tibia © 41.0 5702 = 119 9.50

¥*¥* Dry weight of 2 femur halves.

~ 470

Ss .U.*

i
+

545

453 1
+

i
+

+105

272 t
+

19

 

*S. U. = 2.2 d/m gr7°
gem Ca.
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VY. RESIDUAL ACTIVITY IN PACIFIC OCEAN

During February-May, 1955, a survey was. made by the Health and

Safety Laboratory of the U. S. Atomic Energy Commission and the Office

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

the Marshall Islands westward across the Pacific, northward to Japan,

then west to San Francisco. .

The Chart represents data on activity found in sea water and

plankton. Table Forty-two shows some representative data on activity

versus depth of water sample .-° Tables Forty-three and Forty-four show

10-
representative data for marine life.

Below is a summary of some of their conclusions:

1. Ser water and plankton samples show the existence of wide-
Bpread low-level activity in the Pacific Ocean. Water
activity ranged from 0-570 d/min/liter and plankton from
3-140 d/min/g wet weight.

2. There is some concentration of the activity in the main cur-
rent streams, such as the North Equatorial Current. ‘The
highest activity was off the coast of Luzon, averaging 190

d/min/liter down to 600 m (April 1, 1955).

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

4. Measurements of plankton activity offer a sensitive indica-
tion of activity in the acean.

 

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

was conducted near Bikini and Eniwetok Atolls by the AFL. Since June the

survey WAS conducted during the Spring 1956 test series of detonations,

relatively higher activitiesmight: be expected. Table Forty-five sum-

marizes some of the jate. It will be noted that the average (see

separate report) activity value for planktonis about 7,000 greater

than the average surface water value.
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- o108/ '6/404"ag 7108/2 69/55 78/404: 93/23, POMGELIEATOLL
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57/69 > 26 69/39 “NN 132/20 & eo

2l0/ 189K J 02/37 BR E373! - “$42/32 4b 36/17 ~~ 60/43
123/61 rene 2 B4/IG ' a
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Disintegrations per minute per liter of seawater/disintegrations

per minute per gram of plankton.



   

   

Water Samples at Stations
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Stations Sample No. Depth, m d/min/liter Stations Sample No. Depth, m d/min/liter

Y 3 0 24 5 66 — 0 51
4 8 - ~ 67 g 210
5 24 60 68 26 120
6 43 : 69 52 45 |]
7 64 42 70 73 160

9 128 96 72 142 360
id 169 - 73 190 (- 320)
11 250 30 74 280 110

“12 340 - 75 369 87
13 437 90 76 468 72
14 552 - 77 579 110

2 18 0 3 6 - 8) Doubtful Cast 66
19 9 - 82 72
20 25 6 83 Ths
2) 44 - 4 (-66)
22 63 120 65 48
23 85 - 86 72
24 119 110 87 96
25 155 - 8 (-9)
26 222 9 69 5727 296 - 90 60 |
28 370 120 91 “84
29 468 - 92 72

3 34 0 60 7 96 0 66
39 9 - 97 9 0
36 28 60 98 27 100
37 55 - 99 54 120
38 79 42 100 76 3
39 110 + 101 - 108 (+140)
40 164 (+15) 102 154 6
41 Pretripped - 103. 205 42
42 325 57 104 202 27
43 426 - 105 293 130
44 534 84 - 106 404 260;
45 646 - 107 519. o |

4 49 0 36 g 112 0 66
50 9 66 113 9 140
51 25 87 114 270 9
62 51 18 115 54 96 |
53 71 24 116 (77 30 ;
54 98 160 117 109 (-9)
55 136 27 | 116 153 21 |
56 184 0 | 115 197 100 =~!
57 279 O° 120 281 Is |
58 373 45 121 357 1000 |
59 478 36 122 449 9a!
60. 590 100 123 552 ao
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Off Morotai

Off Morotai

  

Average 
| Eniwetok

i
| Ponape

I
1
Shark

Istn. 4

I ga
_9A

i 10

| 15]
29

|
:Bikini

Average

Rongelap

Eniwetok

|
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|

 

Yeliowfin Tuna

“TABLE 43

Radioactivity by Tissues of Yellowfin Tuna and Shark

from the "TROLL" and Other Areas. Values
: in Disintegrations per Minute

' per Gram Wet Weipht.

  

 

ee _ tee _ —|

a No, of Light Dark  §«: Bone G.I.

Date Fish Skin Muscle Muscle Rib-Vert. Liver Tract Guonad Gill

4-)-55 0 19,16 10,10 4,24 9,4 5 17 10

4-]-55 3 4,9 12,8 0,0 13,16 9 7 6

4-1-55 2 10,21 8,8 9,22 10,22 0 6 13

> 2 13 9 10 11 5 10 10

2-12-55 / iY 785 70 608 26 2820 272 gO

12-16-54 6 79 101 742

Cartilage Kidney

3-14-55 20 22 15 : 19 8 Carcharhinus

3-18-55 1 10 1} v0 13 9 menisorrah |

3-18-55 15 32 19 4 24

3-18-55 0 18 19 0 40 & 9
3224-55 17) 13 30 9 4 52

4-1 -55 44 11 26 5 56 39

6 44 18_ 20 4 27 23

12-5-54 142 671

1-29-55 1 687 125 bal 2670 490 Garcharhinus

me lanopte rus

12-1-54 ] 14320 173 724 1H900 SHI
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   TABLE hi

 

 

 

Observed Values of the Radioactivity of Tissues of Reef Fishes by Area and

Species fromthe “TROLL" Collections.

per Minute per Gram Wet Weight,
 

 

Truk
 

Skin

Muscle

Bone

Liver

G.1. tract

Guam

 

  

 

Skin

Muscle

Bone

Liver

G.I. tract

Entire

Skin

Muscle

Bone

Liver

G.1. tract

Entire

Okinawa

Skin

Muscle

Bone

Liver

G.1. tract

Entire 
Parece Vela

 

Squirre! Damsel Grouper Surgeon

48,16,45,29,38 26 48 29,0,10, 35,0
12,14,16,12,11 4 9 16,12,14,10,7
10,32,39,42,0 25 55 27,56,36,0
70,58,58,52,53 30 323 3576,72,15,307

33,28,31,10,18 49 10 76,47,47,57,65

Blenny Wrasse Siganid Snapper

10,18,24 71 44 21,37 13,22 23

14,12,12 17 20 17,19 17,11 17
28,45,13 40 44 66,43 5,33 14

126,27,51 408 310 116,68 86,51 19

105,82 2344 64 74,633 387,289 340

194,160,144,184,207 115,337,728, 321

Brotulid

4,5 13,13,0,14,13,
8,13 15,15,9,12,14

7,9 38,30,17,0,172

12,0 36,65,98,138,81

6,88 10,12,9,79,132

85 335 20,18

Butterfly Fish "Catfish" Cardinal

17,0 6 13,17,15,0,5 ‘
13,9 13 14,15 21,5,12,6,10

0,0 0 10,14 32,0,12,18,30

12,0 (19 0,0,0,19,31 |
10,15 20 8.21 32,25,44,12,7

18,0,12

 

Values in Disintegrations

ce
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Averaye Value for All Stations for Plankton, Residue from Water,
and Filtered Water (less K“°) as of pate of Collection (June 12-21), 1956

(AFL)

Flenkton

d/m/g (wet)

71000

a-

Residue from Water
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7h

Filtered Water Total

djn/l | Z of Tctal d/m/1

L.2U0 ke 10000

650 #6 6800

78 81 9600

© 55W 81 6860

2900 3900
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