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Evalwations of the cadieective centaminats op ef bto-

logical organiews® in the vicinity ef the Eniwetok Test Site

have been made by the Labovatory of Radiation Biology since

Operation Crossroads .:n 1945. In order to determine the

gvographical limity of the contamination, the area of the

,

+

Surveys was extended ,in 19$4,to include several telands away

from the test vitc. The “off{-sits” collecting areas, shewm

ie Pigure 1. include locations in the Parshall}, Caroline,

and Gilbert Islands and were selected because of their diree-

tior and distance from Eniwetok as wt)] ae their accessibility.

 Surveys made at tl :ge is.anids in 1954, 1955, 1956, and 1958

showed that in 1354 ans 1.954 the rediouctivity decreased with i

distance and d:i:ection from the teet site and that at the

islands within a 1Weoale radius the radieactivity was approxi-

mately ten iw more ‘imes that of the other islands. farewe, aa

ato]1 800 miles to thy southeast of the test site, cantained

very low levels of radioactivity,

The results of studizs by several laboratories cn the  radioactive cuntuminatisn of areas adjacent to the test @ise |

and 14 the open ocean in 1954 to 1956 have been ovunmngs208 wy we
“ oeAe
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Pig. 1. Collecting stations in the central Pacific in

the Bniwetok Test Site.
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a o Demming (1957). Collections of marine orgenisms for radio

wielagieal analyses also were made in the western Pacific

felicasing the Redwing 19546) and Hardtack (13958) test serzes.

Tae 1986 collection was made by the George Vanderbiit

PeumGetion at Saipan, Guam, Ulith:, Yap and Palau and was

sent to the Ham ford Mtomic Produccs Coeration Laboratories

for analysis. The result: have beer. published b>; Thomas et al.

(2958). Poliowing Hardtack the George Vandar:1l:c Poundation

made siz collect.one at three-month intervals) at Guam,

Pelau and she Gulf of Siam. These collections were sent to

the Laboratory of Radiation Biology for analysis.

Tnere was also another sampling program for radiobiologi-

eal analyses made at the time of Hardtack. A series of col-

lections of tuna from the western Pacific anc Indian

Ocear« were made by the Japan-:se. One-half of the samples.

which’ were obtained at the pert or .:inding in Japan. were

sent =o the Laboratory of Radiaticr SB:ology for analys.:.

TRhe analyses made by the Nations. is: .irute of Health. Tomyc

have Deen reported Dy Kawsctate 1% 5:
‘ The present report «© 2.colton te the resists ot

the studi2@ male ci tna ' - tate tel ocis ara the

. ene test site islaw 31° un Poles. Loodwi lt ss a Der .cc eh. cn

: encompasses three pucica: = 2 ir. NT em. at tn.) Em iweto«

 mnenenm ee



ORENSTEIN

EEE

nT ee et
ark oT
 ay

oe
y,

. ie

eet Site. These were Castie 1934. Redwing - 19596, and
ee
c

Ge :

a

5 Maxgtack - 195°.

MATERIALS AND METHODS

Te v.site to the islands were made possible by the

coepecsaticn of Task Forse 7.1 and the Trust Territory of the

Mited S:ates. Two to five-man teans were flown to the

:t.ands to collect samples which were refrigerated. ceturned

to *he Eniwetok Marine Biological Laboratory, A&rseected,

Berchea, driad. pacxaged and then sent to the Laboratory of

RAGiation Stology, Seattle, Washington. for further proces-

Sing an4¢ ana.ysis. The samples were prepared on 1.5-.1nch

stainless steel planchets and counted for cross beta radio-

activity in et*‘er cne of two counting systems operated in

the Geiger~M™mlier region: (a} - .¢ an® cne-halfeinch end-

ws tem

window ‘pancake type Antomtube im a j-inch leac Anton

shicld connected to a Nuclear Chicago Model 181 scaler and

equ. oped with an automatic sample changer. This system has

@ Ceckscounc of apout 13 counts per minute and an efficiency

-f iporomimetely i2 per cent based on «40 | (o} An internal

whoo oo cThasber continuously fiushed with methane in 2

4  .8 .ot Counter Laboratory Wucleometer Mark 9, Model 3..
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.mte syatee has 8 background of abcut S@ counts per sinute
ae

. m@ an efficiency of approstimetely 3@ per cent based on p2z_

The coun. 3 for biclogical semples were comverted to disinte-

qratioms per minute per gram td'm/g} cf wet t:esue and the

counts for samples of telande011 and >ach sand were com

verted to d/m’g of dry material et t:me of counting by apply

tag correction factors for sample we.unt, countew efficiency,

anc sl f-aensorption.

The values for gross peta activity itn the appendix

tables are civen .: d’/m/g pilus Or minus the % per cent

counting error, which was obtained from nomograpt:s based am

the rat.o of the counting rate ond total time of counting of

tie sample to the counting rate and total time of counting

of back rou: ¢ (F.nsman, 1957). The valwee in the summary

tables, Tables 2 and 3, however, havea‘een calculated in

terms cf miccomicrocuries per gram fule/’g) of wet tissue.

The samples collected :n 1353 were analyzed for gamma-

emitting tsotopee with a 3 x }-inch sodium iodide crystal

commected to a Raliation Courter “sporetary 256-channel ane-

lyzer. The radioisotopes present in the sampies were tdenti-

fied by their gamma energies anc for some of the zamples the

amount of seech radioisotope was determined by & suctractive

ene - sane 
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peeuadure similar to that described by Lowman et a]. (1957}.

Tee counts per minute (c/s) for each radioisotope were con-

verted to disintegrations per minute (d/m) b applying the

correction factors listed in Table 1. The size of the

Sample affects the geometry ,and the correction factors listed

@o not include errcr due to the differences itn geometry

between the biclogical samples and the raditoisctope standards

used to calibrate the efficiency of the counting system.

TRis error ranged from 10 per cent for the smellest baclogi-

cal samples to 60 per cent for the largest samples.

The approp:iate decay-corraction facter was applied

also to correct the values to the date of collection.

Table 1. Correction factors used to convert

 

gamma counts to ¢:sintegrat tons

Radioisotope Correction .

fay oy oe :

x40 609

csi3? 16.5

65za 54

Zn?mp9 14.5

ce*7 | 3.6
ce44_p,144 40

wi8s 9.6

Rub_2,106 66.4

eee
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_ Speedtion, automatic advance gamma spectremeter with @ twe-

” $ach well-sype sodium todide crystal.

Por some of the 1952 samples the amouns of sr™ was

determined by the precipitation plus ion-exchange methou of

Kamwekata ard Held (1958).

Radioactive beta decay data were obtained for some of

the 1956 samples.

Tre commen names of the organisms are used in the text

and tables. The scientific names are given in Appendix

Table xs. -

RESULES

Gross BetaRadicactivity

The individual gross beta vaiu3s plus or minus the %

per cent counting error from ten collection sites during the

interval 1954 to 1953 are given in Appendix Pables A to K.

A value identified as background signifies that the counting

error was as great or greater than the net ccunt, 1.¢e., the

count after background was subtracted. Tre data from the

appendix tables for algae, caconut meat and milk, fish muscle
+

and liver, and sea cucumber muscle are summarized in Table 2.

a
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SulRe 2. aAvecepe groes deta veluen of samples from Bikini and “off-site lecm
7 weetyen central Pecific Ocean, 1954-1958. Values are expressed a8 ji

ciseeee et erme of counting, Plus ce eines one standgderd deviation.

   

   

Lowetiem and $ea

date of Algee, Coceanst Jisky cucumber

_Soliecstign eptire t Mie mecie Liver _muecle

Qfi-eite
Bikar

2-3-S5 - G.0°1.4 7.003 - - -

Kapi neamerang: 2 2 +

4-58 - Background” «1.3 - - 19-8.6

Kusatie

7-5-S6 26211 = 8.22 as*60 el f 37 3 -
7-3-58 1627.3 2.2° 2.5 2.0 Background 1025.0

Likiep :

1-22-85 135-76 6.8°3.5 6.422.5  3.722.6 9.52 11 175290

Ponape
12-16-54 332160 8.242.352. tO 242 15 1817206 -
5-13-56 @3%97 - - 21224 3276.4 4.2?
7-13-56 2329.1 3.40.26 2.44 - - -
26-56 73261 Lith.1 2.2? 1841.9 158% 30 -
7-24-58 $6t4> Background? - s.522.0 3.4%1.1 -

 

1 samples counted 2-8 weeks after colléction
2 Qne sample only

SS ~ - oy
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See

date of Algee, Goce Fizh. cucumber
m8" entire eat Milk _Mypcie _iiiver sce

Romer1k
2-3 -S5 _- 7.7208 6.870.646 32715 s0set705 -

Tacme “9 es

7-4 -% ret 3? n° gee. 1223.6
7-23-59 r.x%1.4° 2.6%2.13 a.str.r*® 3.2%1.8 @.9671.4 3. 8%2.9

1687135 6.473.2 5.9°0.59

 

est 14 4.62 2 3.4t2,1 6.4651.6 14652230 -
662 22 Backgrount iy 1227.7 33214 g721.2

$-17-54 153021290 = oo. - - -
1-23-85 - ©.6-2.6 *-6ae 3. 722.4 40237 ve1z129
7-16-58 - s.aF . 18222 me211 4.5  
  

290247 3532108 -
4.521.060 @.221.3 13%%6.4

  



Table 2. (continued)

Location and

 

date of Aigae, __Coconut

collection entire

TestSite
Bikini Island

5-9 -54 ~
6-22-54 155, vO0tI40, COO

11-2-55 7411518

9-22-56 5,4502 1,600
8-28-584 3, 9604

20ne sanpie only

4 (enyu Istane, Bikina Atoll)

Muscle |

2, 300

, 300

,910

395

_ muscle

sea

cucumber

35, 9002715, 500

312294

r
QO



 

Im this table the plus or minus values are based on standerd

Gevistion. Sos the purpose of comparing the radioactivity of

“
t
o

 Sanplesat the test site with samples from the “off-site”

islands, velues for Bikini Island have been included in Table

itjio

The results cf the semiquantitative analyses of gamma

Spectra of samples collected in 1956 and 1356 are given in

Appendix Table L; results of quanticative analyses for some

of the 1958 sanples are given in Table 3. The latter table

also includes the results of the 3r20 analyses. The samples

wece not analyzed immediately after ccllection;: consequently

the short-lived radioisotopes which might have been oresent st

the time of collection are not inc Luded:.i che resuite.

DISCUSSION

The highest levels of gross petu radioactivity were

found in samples of algae. fish liver and muscle, and sea

cucumber muscle from Ujelany, Wotho, Utirik and Rongerik

Atolls (Table 2), which are only cne hundred to three hundred

miles from the test site; however, the levels in coconut meat

and milk were low, even at these atoll3. The racioactivity

s o
of similar aamnles Fro- th- = +t an
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Table 3. Radioisotopes in fish. invertebrates andland piants feom ‘off-site locations

Paly-August. 1958. Values are expressedas wic/y wet weight plus or minus -95

cowmnting error at time of collection.
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Collection -
_ 4 gpecie- Tissue 40 2n®> Cal37 cod? os my?_y 106 5, 95_sp 95 gr? !

6-30-58 Miwed whole 9.5 22.3 16 * 0.86 -- Q.33 2 o.4s -- -- “= ~- 4

I~} ~58 Yellowfin tysa Mixed 4.2 2 0.44 0.082 6.31 -- 2.0 % 0.066 -- 0.55 t 0.34 -- -_

T-11-$8 Grouper Liver.mecle 9.1 2 1.5 -- -- -- ~~ -~ -- --

‘aacle 5.5 * 0.94 -- -- -- -- -- -- --
rob@-58 Mixed whole $.u + 0.68 4.4 + 6.58 -- -- -- 1.7 * 0.41 -- --
I~ 19-30 Squircelfieh Liver,muecie 6.4 © 0.37: 2.2 2 0.42 0.17 t 0.045 -- -- -- ~- -~

3-28-98 Yellowfin tuna mined 3.5 50.77 bo 22.3 -- =~ -- -- aut 7.7 -- 1

‘ :

2 5
6-30-38 Cocorat crab Abdoaan 18 22.2 e@ ¢ -- 4.0 !$ C.38 -- -- + 0 ’

- - Carapece 16f1.3 1s 2 Aa 0.073 2.4 Vs 3723.9 t 0.66 is t 0.732

6-30-58 Cacorut wi Lx 3.9 © 0.30 -- _ -- --. -- '
Peadanss Pruit wats -- 1.7? * 0.092 2a 20° 5.9 -- 0.00822 0. 0065 €
Breedfruit - 1.6 % 0.19 -- 0.27 t O.016 2.0! 0.034 ~~ 0.0931% 0.0022 ‘

Ie 3-58 Cocowut Milk 3.7 t 0.39 -- 0.077% 0.019 -- -- -- ;
bread fruit Pruit 3.8 2 0.12 ~- 0.095% 0.0073 Leto -- 0

7~11-36 - - wt. -- 1.0 t 0.069 aia -- oO
7-16-50 ° " 1S t 0.35 -- 4.3 2% 0.037 .035 2.0 2 0. -~ 0.086 t 0.0059
7-19-58 Coconut Milk 2.8 % 0.43 -- 0.26 t 0.10 eet oO. -- °

, Meat 3.0% 0.34 -- 0.25 £ 0.025 1.920. -- 0
Creedfruit Fruit 2.6 t 0.846 -- 0.50 % 0.005 ors O22 -- 0.018 * 0.0050

amg 2-26-48 - . 3.32% 6.22 -- 0.12 £ 0.013 v.77 O. -- Q

7-35-38 - * $520.27 -- 0.39 t 0.015 -- -- oO
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Kapinagamacarng., Tarawa, Ponape anc <usa:2 was only sligntiy

above the background level] of the counter. The naturally-

eccurring 1s0tope K4Y’ contributed most of the radiloactivity,

which, for the samples lasted in Tabl:: % ranged from 1.3 to

19 ypc’g of wet tissue.

The levels of radioactivity in -ampl:s from one of the

islands at the test site (Sikin:) were considerably higher

than in the ‘off-site’ sanples. For example, aigae collected

at Bikini Island in September 1335, ‘two months after comple-

tion of the Reewing series, averaged 5,500 wuc 3. whereas

Bampies collected ac the same tim. at Ponavce [sland averaged

78 wuc/g, Similar comparigons with the fish, ccconut and sea

cucumber tissu2s showed that the major nmortion cf the radio-

activity was deuposit.d at or close to the tes" sites at Eni-

“0wecc*k and 31K«int

Comparisons of tni -cadioacr cly ~f i.fferent tussues

anc Of 3imiiar- Ciss.28s at sifferent times ace Limited by the

momape. SF amples. Vowever, some georeral ctoncius:ona can be

alt. The algae ard €.3sn liver contained tne alghest ievels

eg ct
)

- C5
)

w wa c
tof .al dactivit, ind in@ cocornuc Mell anu MLA were t

radioactive tissues at the majority of the 3-uticns.

M2 tart terd Iclivcted in January-Febc cary, 1355, at the

AtTDLA8S 3¢%. OT THs 1537 2402 Torcairuvd r2iativeiy nmaigh amounts
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of radioactivity, ind. catuag that *hese islands, Bixar,

Likia@p and Rengertk (‘Appendix Tables A, D, FP, and K), had

become contaminated with the 1954 Bravo test fallout as had

Ronvelap Atoll. Of special note are the high levels of

radioactivity in the :siand 3c11, fish iiver and viscera

and the low levels in the coconut gamples coilectad at

Rongerik. Later collections were not made at these islands

and we do not know whether ‘further contamination occurred

there, as it did at islands to the south and west of the

test site. |

Birds were gampled only at Ujelang, Bikar and Rangerik

in 1955 and at Tarava in 1956. The 1955 samples contained

relatively “:gh levels of beta radioactivity, whereas those

from Tarawa contained low levels. The white of a tern egg

‘rom Tarawa (A, <. 71x Taple G), however, contained more

beta radiouctivity (39 d/m/g) tr . any ster tisgeue sampiea,

and f.3sh, a principal food item of these birds, aiso con=-

tained 3igmficant amounts of radzsoactivity.

Qualitative analyses of gamma spectra also give an indi-

cation of the quantity of the isotopes present. ‘nalysves of

this kind made shortly after the 135d collec ions (Appendix

95 103, 106_ 9,103, 106
Tabie L) show that 202% =Nb and Ru were the

recominant radiotsotuces in the simples. Two excepticns werePp P f

 



noted; wi81. 165 Contributed the ™@&)Or portion of the radio-~-

activity in gogevola leaves from Kusaie and in Messerschmidia

and scaevola leaves from Ujelang (Lowman et aj. 1959), and

2n°> was predominant in fish tissues from Ponape anu Utirik.

Co?’ was present ugual:y in jeseer amounts, and co38 and Co°?

were found enly in a sample cf clam kidney from Ujelang and a

fish liver sample from CUtirix. other radioisotopes were

present only in a few samples. cst3°, for exampl», was found

an plants from Kapinodamarargi an. Utirik, Cel4i, 144_5,144 |, -

a few samples from Kusa:2, Pr nupe and Uj:lang, and mn? t in

fish sir. and gut from Ponape and clam kidney from U;elang.

Pp: 34 wos detected once only. in ¢ caaple of sk -p:ack muscle

f: 4m Ponape.

The quantitative results of the gamma spectrum analyses

shown 1n Table 3 are Lased or. analyses made approximeteiy

eighteen months after the samples werc collected; consequently

the shorter-lived radioisotopes 7599 =Kp?9 (nalf€ life 65 days),

co93 (71 days) Rut93-pnt43 (40 days) and cet4! (32 days) had

decayed to insignificant or non-detectadle levels. Ina 161l-

cram sample cf yellow-fin tuna from Ponape, however, Zr?>-Nb99

were found in low amounts (0.12 puc/g at tame of counting):

at time of collection the level of 7r95=Nb95 would have been

40 wyce/g. K40 was present im all samples analyzed. In some
-|s-

 



samples from wotho, Tarawa, Ponape, and Kapingamerangi, K*~

contributed the major portion of the radioactivity. Other

samples cullzcied at the same time contained wil, 185,

radioisotopes identified with the 1955 fallout. J3ome samples,

3uch as coconut crab abdomen and whole fish from Wotho, con-

tained me? , whereas others, such as land plants, contained

none. Some of the land plants contained measurabl3 amounts

of tne long-lived fission produc:s cs! 37 ana 309°, The high-

90 was found im a sample of coconut crab cara-es’ level of Sr

pace from Wotho (18 yuc’g cry). The concentration of this

1s0tope hy the curapbace of lani crabs at Eniwetok hae been

re. oorted py Held (19

The relatively capia decay or deta radioactivity in

som: of the samples collected in 1956 at Tarawa, Ponape and

wotho (Fig. 2 A-E) andicates the presence of short-lived

,sotopes. A gamma spectrum analysis of one of the samples

(leaves anu stens of a Messerschwadia plant from Wotho)

showed that 7r?? Nb? weve the predonminait radigisotopes in

this sampi-. Thomas :t al. (1958) found that th-:se isotopes

kontributec approximaicly &4 per cent of the total radioac-

tivity in : duplicate scample. The presence of short-lived

isotopes in the 1356 samples indicated recent fallout at

rer? islands. ~/6-

—_
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Beta decay curves of samples collected in 1956.  
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SUMMARY

1. Surveys were made in 1954 to 195d to determine the

geographical limits of the adiocactive contamination from

the teets in the contral Pec: fic Ocean.

2. Collect:ons of biological samples and soils were meade

at one test site islans (Bikini) and ten off-site’ islands.

3. The gross beta radivcact.vity decreased with Gietengs

from the test site: 16 1395¢ and 1998 islands whithan a 130-

mile radius contained at least ten times ag.gech radiocac-

e

tivity as the other islands.

4. The levels of radioactivity also were related toe Girec-

tion from the test site. In 1955 the islands ts the east

contained hijzh levels of radioactivity. Im 1956 and 19538

Tarawa. 1300 miles southeast of the test site, contained very

low levels whereas Kapingamaringi, appr@@imately the same

distance to the southwest, contained significantly higher

arnounts of radioactivity.

§. 2r25-N095 and RutY3. 106.pp,103, 106 were the predominant

radioisotopes present in the majority of the samples.
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Other isotopes, such ae W191.195) 7965 on ca-3” were

present .n sclarively Ragh amounte bi nme 4OVLES. Fae

o 4

was found usually .:. very icw amounts. :
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Appendiz Table A. Grese beta radiogetivity of the biological
sanples colleete¢ at Bikar Atoll, Pedruary ?,
1955, expreaeed in d/m/ag of wet tieeue at
time of enaiysie®. The (0.9% counting error {ts

 

ineluded.

Spee ice Tiseve A/e/z

Lané Piente
“Toe Veet 2c $2.6

1f - 2.7
21 * 3.7

Vile 1§ t .96
14 2 .36
14 t 1.6

Seaevols ‘eal oe - &9

biris 1 .
airy tern Wuacle Its ye

Liver 13¢ & 6.%
7 ung 212 t 21
yl aney 91 © 6,2
Tleum a6 27,5
®one ru f 3c
Rete £2 7.6

Noddy tern Meerle us £ 3,2

Liver jm 24.8
Yung 182 46,8
Kidney yo 17
Yleur z £716
fone 117 % 17
Sein 19 ft wy
Egy 3nel? 22 2 46.4
lige yolk 16 2 yb
Tnhatched chicx,

gut 11°: 6.7

Unhatehed jot sh
ehick, skin

Re and feathers

 Fte tu ret Mus-le 12 b&.6
i taney §3 % 13
Fore 63 2 4?
Sein 126 t 5.1

 

6 Mm les wenn scliectet seven morthe after Operation Castle; the
plants were counted 3/1/c* ard the birds were counted 3/9 to 4/15/55.
 



 

Appendis Table B. Groeee beta redicectivity of the bislegieal— , TN
e samples celieeted at Kapingavarang! Atoll, ney

July 2h, 1958; expressed ir. ¢/r/a of wet
tieauc eat time of easlysis”. The 0.95
eounting errer ie ineleded.

w

 —-Secics Tissue Sfe/g
Land Plants " s
—Wread?rult Pruitt 10 t 4.1

Cocoanut Feat

od
e >

Mili * ,82

laverte brates
er Pr cone

@rocea) Muscle w & + r =J

¥ (dney fo : 1§
120 = 17

Visceral mase 4.9 % 2.8
6.1 2 3.2

Coqgonut cred Carepece Bg?.,
Abdomen l2 = 4.3

Hermit cvab Cearepeece ug t 18
=¢c t 18
37 219
7 % 21

Abdomen Bed.
k.4 2 3.6
c.0 24.0
4.6% 3.0

joa cucwrber Muscle 3 t 6.9
26 2 4.2

Integument 25 2 h.7
el - 3.9

Gonad oO 2% 6.8
11 2 2.4

jut end ° 6
+ 19 = 9,conte nts 11 2 9.0

Fish
“Wired reef fish Entire 9.12 4.2

7,0 % 3.8

 

Tes were collected ¢urinz Operation Hardteck and were
counted 9/18-27/58; the fieh se-plese were counted 19/19/59.
 



  

appensiz Table C. Gross beta radioactivity of th bilologieal
samples collected at Fusaie J land, 1966-1995,
expressed in 4/m/g of wet tissue at time of
analysis. The %.9* counting error is inelude4.

 

 

1956° 1963%*
“ollecetion Collestion

__Species Tiseue d/n/g d/n/g

Mepine Plante

Asparagopetie Entire 4° 404

caulerpa . hh 2 6)

Halinede . “se 2G4 be 217

Purbdinarta " 2% 3.6

. gi tye.

Land Plants

Banana Fruit 1.12% .58
Meat 20 2 2.2

Breadfruit Fruit , 1325.4
Meat 35 7 uw

Coconut eat . uA : 1.*

Volk lz - 2.1 c& > 13

time Teylt S.5 2 2b
reat 8.6 * 67

6.5 + .60
seeds 30: 4.7
xin 16 z €.5

2. - 2.7

“‘ango Cle il > 3,5

ountain epple Pralt F.6 . 1.3
> rust 7.2 - BS

. range Frutt . 3.e@ 2 2.1

9.22 1.2

* 155 serples were colleetei 7/€/5* curing vperation -edwing

anc were courte: 7/2: /S6é te 9/12/56.

19S samples were collected 7/1/SE curin: .peration Hardtack

anc were courte: fe /e te 9/2/85".

 



 

Qs

Aprentiz Table C. (continues)

 

 

19¢<® 19598
: [@llection Colleetion

Species Tiseue d/n/g 6/a/g

Land Plante (continued)
Papaya Fruit A TKS 2.72 1.9

Pruitt ©.7 2 .31
joods 7.3 2 3.2

"4 neappte Pruit “4uri1.3 11 2 2.2
11 1.6

wesewvols Leaves 67 2 7.4

Joursop Pruitt 4.d 2 2.6
SaPrewpine Prudit 1% 5.3
“ugar cane Jten Bed.
weet petato eat Ned.

Tero Veet we 2 7.6

Inwerte’retes

Gheet crab mnt ire lu. * 6.0
Bed.

sermit crab ‘ovopece rgd. 76 + 2c
Atcomen ct h.6

yea cucumber !usele 38 3 8.6
22 ; 6.2
18 = 6.9
13 2 8.4

Tr. toepument 2 > 4.7
38 z ps
ek = 4.2
19 t 4.9

ienes 7 z AS
18 : 5.6
18 = 3.4

16 t 3.2
fut amc contents Sed.

Fee.
Red
Aed.

sponge omtire 64 2 10

7 ist.
Mixed fleh “uacle WG DLs

343 ly
207 % Cc,
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Appendix Tari> ~ sant inued'

1974s 195 Aae
T2llection Collection

Species “Leeue, i/m/a a/r/¢

Mimed fish (contc  !ver 212 £21
S51 - 4,23
wat 1¢

Perrot fish Yuecie yu. & 2.7
Liver Ped.
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Appendix Table >. Groes bete radioeetivity of the biclogieal
semples collected et Likiep Atoll, January
22, 1955, expressed in é/m/g of wet tissue
at time of analysis®. The 0.95 counting error
fe tneluded

wpecies Tissue 6/n/g-

Marine Flants
—“Yeomerts Rtire 129 2 16

" 62 = 2c
patti , 300 2 26

Land Plants
Banana Meat 26 t 3.y
Coconut Maat 12 ; 3.0

9.8 > . 8

24 3 4.4
Pilk 12 - .86

19 $2.8
12 += .59

Serew pine kru‘t 33 : ou
23 24.6

Taro Yeat 13 2 4.
13? 38

nvertebrates +

voral Koropore ep. Bit !re a : 27
70

Aungia ap. 83217

a Cucrber Musele & aL, ; 19
Que 2 oe

integwment 63 2 13
s@7 2 oor

Jonad 622 ‘ Zé
Rut and 78 > 10
contents 2,40 2 79

 

* samples were cellected seven months after ‘peration Castle and
were counted 2/2L/<" to 2/29/6°.



  

Appendix Table ©. (continued

 

Species Tiseue d/m/'g

Fiah

Blenny - rec spotted ntire 35 2 9.2
28 t 6.9

43 = 10
- dluedash Yusele ll - 4.3

Liver 8 2 12
Viscers 92 21
sone 21 < par
axein 15 = 9.6

Futterf.y fieb Entire “6 t 27
Puscle et iio
Liver 1S : 11
Viscere ef = 6.9
Rone 1¢ 2 6,7
xin 22 2 8.1

“onviet surgecn tire 78 = 18
“9 = 16
56 2 20

Muscle 5.4 the
Iiver Bed,
Viscera bb = 8.¢
Bone Bgey

xin 9.6 = 4.6
3

Danse lfiesh Muscle Bed,
Viscere co = 9,6
Bone Bec,
ain 19 - il

Zrouper imtire 2222
" S25 22
" hed.

cack Muacie 12 = 8.2
Viscera ye - 12
Bone uO 2 2s
Xin s9 t 28

Wrasse Imtire L. 1.9
e3 - 1,3
 



Appendix Table £. Greee beta radioactivity of the afeyeseens cugiee collected at Ponape
Talend, 1951-1958, expressed in d/m/g of wet tissue et time of analysis.
The 0.96 counting orror is ineladed.

 

19%.° 1956°* 196°e
Collection Cellection colieetion

Species Tiasvue a/n/g 6/n/g Date d/n/g

Marine Piants

Halimeda Ent tre 71 i a 65 t 7-4 6-12-56 2@ 215
130 2 60 27. "
a9 2 21 59 212%) 7-13-56

33 2 @.3 9-27-56
59 = 8.0 "

" 1M 2 9.0 5-13-56 2xc. t Yo
Eadipa 171 = 12 .

a

Ganlerpa . 38 - §.1 " ~
57 2 S.7 " rs

.Uxdreslathrue =" 276 = 16 "
673 t 26 ‘

Turolearia . 46 24.3 4-13-56
wyngbya . oe : 3 9-27-59

canis " lly t Uy
91 t 9.2 .

nelvrass leaves 69 5 8.2 17 2 16
c - 7.3

Sj, 2 12

 

. Semples were enliected 12°/16/5., 4 mathe after : peratiorn Castle, and were counted
17 "ogg
Lusé serples ware collecte4 €/13/€6 during Cperation “edwing, and were counted 5/30-6/4/56 .

-"

sa/e7-13/19/550.

“

T/12-13/66 * and were counted &/ -9/9/S4.
9/27/56 trmedtately following Iperation Kedwing, counted

°° 1956 samples vere collected 7/2,-25/6%, Juring vperation Hardctack, and were counted
5/18-279/68.,



ao" Table 5S. (comtinued)

?

 

 

, 199° 1956" 1958°""
Cellect ion Collection Colleetion

_ cles — Tisewe_ lols. d/n/¢ Date a/u/g

nd lente oe a

Coconut veat (greenpie 7.1 £0.91 7-13-56 Bed.
7.9 £ 0.89 "
22 £ 2.7 9-27-56
22 2 2.6 ”

veat (ripe is! oe ev : Vi "

23> 3.1 °

tlk GS 2 yy haf oy °
Sl ‘pe €.p 2 6.60 7-13-56 '

. . @
Hreadfruit xin yl - 6.4 86 - 4.7 , ‘

* 47 ° : c w

Meat 20 7 FL ec : yy °

jeeds ae 3 2.8 ”
7? 2 2.4 .

Ent tre Ro 2 3.5 . 8.6 © 3.5

acaye Xin so 2 4.8
1b 2 5.3

Meet g9t €.¢
ec 4.9 .

weds 21 : 6.0.
25 - 6.0  



Appendix cle -. feontinue?

 

19% 1956 1958
Tollection Collection Collection

___dpecies __Tiseue d/n/g d/m/e@ Data a/e/g

Land Plants {eont imuied!

Arrowroot “eat ae fF blo
1s t S.2
17 * Sle

enves °3 of © 8
18 2 6.6

Tarpioce “en 1G : 2.6 FHL yeGA

went petatc Yea’ 9.0 = Lea .
Qa.E T1934 "
let 1.1

Tare Yaar * ‘1 2 1.8
ifme Swit: JF 243

Mea ° le : Lie .

le 2 1.1 "
Sends . C)e t 78

Fatire - 6.4 8% 1.9

“ANAT.« Skin. wl Ly
hp toaye

62 7.€
dat * ig tte

le t lle
sntire ’ 12 2 4,8

Sugar cane Vant wee- U3 "
28 = 1.0 "

Pineapple mnt ire 10 - C,66 ” 5.4 2 1.9
13% .79 "

Joursop ntire 102 Su

=
-
6
7
=
-



Appendix Table =. (continue?

 
 

igh 1956 19587"
Collection Tollestion Collection

Species Tissue d/m/g d/n/z Date a/e/g

invertebrates
Sea cucumber sonad as5 % 12 17 t£ 2.6 ©-13-56 12 2 3.3

lla # 11 13 2 3.6
Gut Ait yy Mu 2 7.2 " 12 * 9.0

lie 2 19 Bga .
Bg.

Integurenc
and muscle 9.2 2 3.7 "

Iategument |,° t 7.2 26 t 0c

©: Faia 2e 2.2
Yuscle 2h : "0

235 4.8
10 - 4.3

African snail iver ’ 2) - We
Shell 71 - 2
soft parts 19° £12

Coral ‘mt ire 2.6 * 67
178 2 S2
71, 2 aq

Hermit crab Suscle Set. 7-12-56
&keleton bg¢. "

Clam “uscle 8.6 : 3
r Laney 7% = 12
Visceral nase 19 - 3.3

vyster Muacle yh * 7.6

22 > 6.1

-
“
O
0
€
-



 

Appendix Table &. (continued)

 

1951," 1956" 1958"
Coliection Colleation Collestion

gpeeice Tiseue d/a/g d/a/g Date d/n/g

Invertebrates (continued)
Shore erad Entire uu; t 6.2

Pish +
Barracuda Muscle . 21 -+- 2.6 5-13-56
Yellowfin Yuscle 102 3 8.1 : .

tune 89 - gc 13 - 2.8 " 16 = h.2
86 t 8.0 1§ * 2.7 " 13 tf 4.0
92 = 6.h
35 - 3.9
67 t 5.6

Bone 132 5 17 :
122 = 16 86 * 6.6
82°17

120 * 16
71 ¢ 13
68 - 15

Liver 1460 * 4h 9.2 7 4.6
1020 ¢ !,2
Sol, - 27
92, * 339
231 < 9.2
JL; - 15

Skin : 21 * 6.1

Gut 45 27.4

 



 

Appeadiz Table E. (continued)

  

195%," 1956" 1958"
- Colleetien Colleetion - Collestion

_agics sa d/a/g ___Date 6/a/g
Pish ( centimmed)

Benite Nusele 75 t 6.6
20 3 5.6
36 : S.0

2 - S.C

Bone 68 * 33
Si - 12

100 t= Ww
L@ 2 13

Liver W432 7.1
116 * 8.¢
179 : é.1

‘ 96 ~ 6.2

* Comvict surgeorm Muscle 19 2 3.9
Bone 16 t 1
Liver 4.86 = 23
get 21 $ 6.9
Xin 18 ~ 6.0

Grouper “uscle 19 t kok
Bone SS = 318
Liver 1,0 7 19
Gut 69 = 6.2
&in 27 * 6.1

Goatfish Fusele Ww * 5.6
Rone 37: 215
Liver 46 2 13
Gut us t 5.8
Sin 18 2 6.9

o
y

t
o
a

6

(2
2t
-

 



 

Appeadiz Table £. (comtinued,

 

1954" 1956"°° 1958°**
Collection Collection Celleetion

Spesies Tissues d/a/g a/n/g Date éfa/g

Pieh ( continued)

* Marlin Muscle 10 2 2.7 5-13-56

Mixed fish Muscle 156 sow a
624.86
r ; 7.0 .

Liver - ii ,

69 * i-8 -
S6 2% 6.3 *

Tune Muscle be 2 2.1 O-26-%
2 2.2 °

39 2 4.7
Liver yi2% 7 6 -

425 > ly
308 © 11

. FKullet Muscle ~-2 3 3.2

Liver 5.6 - &.3

Mipjach: Muscle > h.2
12 : 4.0

Sin 6.3 2 5.0

50n0 22 - ill



. . — SA. _
Appendix Table F. Gross beta radioactivity of the biologica: samples

 

  

 

collected at honger 1k Atoll, rebruary 3, 1955,
expressed in d/m/’y of wet tissue at time of analysis®.
The 0.95 counting error is inoluded. Gp0016

Pish (co

Species _ Tissue d/m/g Zonrig

_ and Plants

Cocormt “oat 17 = 2.7
17 - 2.4

Milk u ; .90
16 ¢ [97

Tomato rrutt 209 § 12
leaf 1,059 - Wy

Stem 670 * kl
Root 1,750 2 65

ft
Fieb ‘ Geet

EBlenny Muscle 41 - 7.8
. + ”so Fedgz .

Liver 1,086 : 68
1,280 = 6© .
1,690 3 207 .

Viecera 1°,290 - 278
5,159 2 171
7,730 % 142

P6ne eSl - VW ero:

u.8 t wm

pcg eal <2

xin g1 2 2. °
67 : 6.4
Ah = O.5

Convict surgeon Muscle al, : fly
7 : 6.3
" z 5.4

36 3 u.6
a Liver 7,20C = ¥ ‘

<,800 t 86 ell
2,770 ~ 77
1,230 - €°

e  
Wawples were collecta: savan weatha aft an rama t in Aaatla ond
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Appendix Table F. ( continued)

 

 

 

Species Tissue d/n/g

Pish (continued)

Convict surgeon Viscere 10 ,600 : 24.0
2,690 = 69
1,200 > &
4,550 * 106

Bone 373 t 28
386 = 26
302 = 22
451 2 30,

gk in 24 2 15
179 t 10
161 = 10
2h0 = Ly

Goatfish Muscle 102 2 10
133 £ 10

Liver 2,320 - 113
2. 77° $ 7

Viseera S, zg 146

3,590 = 10¢

Bone 657 2 S2
914 2 56

Sein 408 2 29
613 2 37

Geourer Yuscle 70 t 6.7
h2 2 @.0

Liver 2,270 t 90
1,100 ~ 41

Viscere hac - 23
1,950 % 82

Bone 163 2 36
186 2 20

Sin 203 t 12
w,5 % 17

Mullet Muscle 83 ~ 13
un = 9.2
67 25.8

122 t 7.4



 1.

Appendix Table P. (continued)

 

|

Speesies Tissue d/e/x

Fish (oont tnued)

Mullet Liver 966 * 50
66, 2 6

3,270 t 65
1,790 2 26

Viscera 670 t 32
815 * 28

6,150 * 13
5,330 t 67

Bone 330 2 36
185 = 25
260 2 37
326 % 32

Sin o 3 17
290 t 18
182 3 21
222 - 22

Parrot fieh Fuscle 217 2 6.4
Liver 7,100 : 137
Viecers 6,670 z Ub
Bone 110 - 19
Sin 108 2 13

Wrasse imtire 466 2 11
Muscle 87 2 4.2
Liver 4,180 $ 113
Viscera 2,510 - 71
Bone 726 2 S2
&in ms t 3h

Birds

Fairy tern Muscle bh t €.6
Liver 2a, * 11
Lung 224 t 11
¥ iéney 172 = 8.9
Tleum 71 3 8.0

| Bone Su : 13
Sin se = 10

| Boddy tern “usole 42 3.7
Liver 18, *
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Appendix Table +. (continued)

species
 

Tissue d/m/g

Birds (continued)

Noddy tern Lung 158 = 6.8
 tdney 186 < 9.8
Lleum 92 % 6.8
Bone 66 2 22
in 181 ~ 12
Rag Yolk 2h 2 3.0
Egg Shell Bed.

 



 

Appendix Table SG. Gross beta radioactivity of the Plote teal
samples collected eat Tarawa Atoll, 1956-1958,
expressed in d/m/g of wet tissue at ‘Cine of
analyeis. The (.9° counting error is ineluded.

 

 

 

1956" 1s<a°
Collection Colleetion

_Specios Tissue d/rn/g d/a/g

Marine Piants

Caulerpe antire Bed

Enteromorpha . 30 t 7.4

Padina " 7.5 22.7
3.5 tf 2.4

Land Plants

Banana Meat 22 2 2.6
Kin wm 2 2.1

17 71.9
Breadfruit rruit 6.0 - 4.6

Bed.

Coconut Mest 8.3 = 2.0 7.4 = 6.7
6.9 % 5,2

7.4 3 5.1
12 - °,?

Bed.
* Bed. ,

Mile eh = 1l.% 3.5 = 1.0

2.6 : 1.2
10 - 1.5

3.6 2 .72
Bed.
Bed.

Lime Yeat ll 2 a.1
8.6 2 2.4

Seed we 2 6.1
Sin 8.9 = 3.6

. 18 > 3.9

) Meeserectmidta Leaf 5.8 2 2.7
Oo 6.32 2.8

@

1956 samples were collected 7/6/56 during Operation Redwing and
. wepe counted F/26-9/12/%. wer
©©2093 samples were collected 7/11/SS Guring OperationEarétach and

wese counted 9/5-8/58;the plant.Samples vere comtod wAss..

oe vt _ Sangviene: Ba eben
oboe. st toes OLR wea
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Appendix Table G. (continued)

1956" 19598°"
Collection Collection

Species Tissue d/a/g d/

Land Plants (continue) ’
Papaya Pruit 2.7 = 1.9

2.971.9
Meat 9.8 $4 1.1

\ Xin 10 ead 1.3

10 = 1.3
Seaevola Leaf 5.9 2.9
rs 6.9 = 3.6

squash -rutt 3.6 21.3,
3.6 1.3

Invertebrates

Clam (Area sp.) shell L?7 % 26
— soft parts 6.3% 3.1

Ghost crab ntire 6.9 5 5.5
7.5 - 6.9

7.2 © §.3
Bee.

shere crab “nttire Bed.

uermit crab vuscle Bgd.
Carapece Bed.

Muscle | 12 2.3
| 5.7 =2.9

Integument “i f 2.6
8. g 3.90

6.8 = 2.6

€.s - 1.9

T.2 = 2.8

Gut and contents Bed.
Bed.
Bee.

  



 

 

Appeniis Table
”
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( coat tinued)

 

 

1956" 1958"
Colleetion Collection

Species Tiseve d/n/g 6/An/gz

Fish

Mixed fish Muscle so 2 8.9
ay fk.
“7 3 3.6

: iver jt -e Yl
a7 2 4k
13% 4,7

Jrouper Yusele 10 24.0
6.9 2 3.6
Bed.

[iver Bed.

Herring neire co fu.”

mapper Yusele 7,27 2 3.6
Liver c.62h.3

Squirrelffieh Fusele 8.9 = 3.6
Liver Bed

Birds

Tern Egg yolk 15 * .28
Seg white 99 24.2
Reg shell 10 2 2.2

 



appen'iz Table H. Gross beta radioactivity ef the biclegiesn] samples celleetes at U
Atoll, 1955-1953, expressed in j/n/g of wet tissue at tine ef
The 0.95 counting error is ineluded.

 

1955° 1956°° 195600?
-Olleetios Celleetion Celleetion

__pesies Tiseve d/a/g ah

Farine f lante -

Hal imede mtire 160 $ 18 173 ¢ 12 100 > &
21s = 17 215 =
117 2 12

Caulerpe mettre 229 t 12 110 * 13

Kierodictyon ° 761 > 3h
Liagore " 736 > 31

Plante
Arrowroct heat 6.8 : 1.7

6.5 = 1.6
?

8.6 = 13
Preedfruit ‘eat 2 y 3.5 6.6 % 1.4

1S =k.
Bune hyrass Tepe QO : 5.5

hoots 28 , 6.5
Soconut Meet 1l - 3.5 9.8 ¢ 1.2 Bes.

17 z 33 9.68 - 1.1

ub 7 5:0
Ma lk wy 97 ae 1-2 © 7.6

1: - 9 u.3 ~ .

13 = 1.2
ll - oe AL

“T
r

 

1955 sarples were colleeted 2/8/55, eight months after Operation Castile, end were
counted 3/3/55 to 4/15/55.

amples were collected 7/17-18/56, during Operation Redwing ané were counted
A23/58*to 9/6/*6.
mo“- les were collected 7/19/8, during Operation Hardtack and were countedf

a
.  



popenéiz Fable #¥. { ecntimmeJ)

 

1360" 1556°° vee
: llee*: om Solisetiow Sollee. 2

yectes Tiaed Atala 4/a. 2 oa

land Vlants (sont inved)

Vesser-scsimiiig ‘eal ey z be 120 2 1)
TL 2 3.9

ten 50 5 5.2
39 ; 11

Pruits $8 = 11
ng 6.0

+ ?Papaya Pratt ze ; 46 4.5 21.3

Jeaevols tear 63 + 18 160 2 15
—_ bo 2 6.5

Prait 23 t 3.3
mt 5.4

3erew pine Prauit 19 t 5.9
Meat zo 2 4. 32 t &.2

: 332 8.5
2 idermia 35 - 6.3

Taso Tuder 7.9 2 2.7

lavertebrates

Slam (Trida Mantle 6039.3 ;
croces) Muscle 26 > 5.0 12 3 4.6

29°. *%,0
. 1$ 25.0

Kidney Wo = kb 500 : 53

120 3 35
a30 - ye



“79 3. (eomttmmed)

 

 

a ee
19545 1356

Goll ott og sallees’ om
is “asue iy ity 2

ce { eomé inued |

. ia There 7ssere) 99 5 5.3
3a™cee ) ‘™se SS

. ei?
@sil 192 2 7.4

ua ges « e
ae| 15 Popore Mt ize 297 * 29

3? 19¢ $ 26

Myositis ap. | 3 16
ar: * op. yi - i

7371194 8D. , 27% 2 13

Jecsoaut stad Carapace 175 7 24
S8 i ot

Addomen y.5 5 ).:
6.4 . 3.3

TSeat arab Btire “9 fo 12

jerait sread ° at 13

Joa suewnber Musele 39 2 t

Myot 7.2
1a 5 .

integument 2
wp 5 OY
a > ie

a , _
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‘endiz Tsble I. ‘ sentimed)

 

 

1956° 1996" 1958°*?
Collsetion Collestion Crilset:sca

sie Tisewe d/n/g d/alg afas5
. ; . «¢*

{ez Nay
farring eats llvo £33

Purtar Liveg~ 1226 % 27

‘sh Mussels 7.3% 3.6
: Livee &2 t x

, Pus cla 6 os,
* Liver 2 : 0”

.  Muscie 3% 2 6.1
: Liver 38° 6.7

Mized % Musele 11 2 9.5
et 16 3 5.4

Li vey lh > yea

v2 27:3
is? 5.5

  



‘x Table I, Gross beta radicestivity of the biological samples sel)ceted
at Utirik Atoll 1954-1958, e esed in 4/n/g of wat tiseus
at time of amalysis. The 0. counting error is tneladed.

 

193," 1955" iyseer*
ear Collection Gelilleeties

_pesies Tissue d/m/g a/a’g

Pipe } lagts
a >

Caulorpe Rhtire ef 7 3

1530 2 ek

Codinn Entire 1200 : 32
° Lee 3 3S
. 7 2 162

/ 6070 - 13%

+

Lyngbye . 7120 -[260 2 86
3100 2 77

and Plants

Arrovreet Meat bh = ued
Breadfruit Meat 31 = 4.2

Pruit 13 3 2.6 .
econat Keat I : 2.4 It > 2.0

72g 2.6
18 - 2.2

tik 4 = 1.o u.2 2 .80

he
Samples were célieeted S-17-, during Operation Castle and were coanted 6-11-5h
semples were solleste? 1-23-55 seven months after Ceatle and were counted 2-2);

B
e
e
m
t

s
h
e

oynr+0e were colleeted 7-16-58 during Cperation Hardtaek and were counted 9-8 +
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19%* 1955" 1958°""
Colleetion Colleetion Collectica

Species Tiseue d/n/g d/a/g d

land Plants (eont inued )

Papaya Meat 69° 4.8
Seeds 102 t 6.0 +

Entlre i - 2.7

Screw pine Meat 12 2 3.6
Epidermis 24 t &.t +
Pruit 19 - 4.8

Taro Meat 4.8 : 2.4

Invertebrates

Clam (Anadara
ant iquata) ell Bed.

Muscle 12% 4.6
Kidney 4S & 35
Visceral mass he t 5.6

Corals
8 o

Ac ora 8p. Entire 2-2lAcropora 792 38

109 t 16
e

Pungia sp. Entire 75° 20

Ghost crab " 67 t 8.9
9 2 13
S2
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sem@iia Table I. ( centiaucd)

199," 1955°* 1958°"*
Colleetion Collection Colleeticon

Species Tissue a/m/s é/n/g d/a/g

Invertetrates (comtiaued)

Herait erab Rat ire 180 2 19

Sea cucwaer’ t.usele 101 * 6.6 0 * 2.5
662 $ 33

Integument 180 : 13 20 3.6nte - .

U3 > 13 182% 3.5
10k - 6.4

Genad 161 * 16 11 = 8.6
1640 = 685 9.7 % 2.2 ;
376 + 27° 3B

Gut end kL.O = 22 pd,
canter s 759 = 35 Eg@.

s88 = 29

ane il ( Teer _nt tre 1% 2 ac
sD.

Pish

Bamselfish

Abudef“uf

elocellatus ‘uscle 7. 5 Pong
liver 7y2 19

Dasevilus

aruunus cai fre S? = 7.2
————— 46 2 6.2

2 12
43 = 6.0
LO 2 Jf

 

.958 epeeies not determined
sontained some sand particles



 

—

reIee 

 

 

  

 

® oe one

1th. 1955 1958
Go Teeeticn Collection Collection

Ipeeics Tieeue d/a/s_ é/a/s

Pisa | cont ineed)

Powecent Tes
‘eo “ispieass — Rupeia 7.12 5.3

a: Liwew rans mt 203
* a: ‘ € :

so hy
STB en gid

« 3 13
* Viseera i

4 : » ” &S

doatt Leg ne Nase le . k. .6
“eS Liver 3b 3 i75

Rat ire S@ 3 18
32 ¢ 1S

Muscle 8.0 3 3.0 «
Liver 169 = 75

Bene am 2 19
Sin 19 5 7.9
¥iseera 69 5 2%

vack Musc is lk - ui

Liver ag’

Bone 3 29
Se im 4 £ 16
Viscera 1° x

   



‘ j $ i

 o- 7.

 

‘SP ~ ley ; 26 a
ea Bene a . +9 — LU

& xia 19 3 7.9
Viseera 69 5 2%

Jack ascle Th - uk
Liver .
Bene * ; 19
win | ; 16
Viscere 106 = 2S

’- gpbia Table I. (ecwt tnmed)

19%" ss 198°"
Collection Colleetion Colleeticon

_Saeies Tissue bfa/g sf(ag
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e@6h Table J. Greee betn radioactivity of the s!Lolisai::.
Vetbe Atcil, 1956-1958, expressed i: - 2 |
ef emalynis§ . The 0.95 soumting srror

  

 

 

1956* *
Collszc2iin cal. licft

_—2et There I/% . a

Marine Planss
Ceulerpe M@atire 450 : 35

7* €

Ba l imeda 73¢ 2043 56 2 14

Lamd Pients .
ene CS

Arrowroct Heat b6 - 2.9 2h2 4.3
- k.?

Breadfruit Prest % z 32 Bet
9 - &.2 °

Cecomut Meat 13 73.8 $2 5 2.0
Milk c.7 = 3.73

Measerscnmidia Leaves and . “*!

stems 20,000 - 20
Morinda Pruit zs : 2.9

- 2.3
Screw pine Prait 130 : eo

Meat he ; 2:2

ain 67 2 4k
67 2 h €

ried
Mixed reef fish Muscle 618 ¢ 2¢ 8.9 27.5

1020 2 43 2505 503
720 2 20

 

someiee were collected $/1:/56 curtn- peration “edtelng ind wara counte.§ 7/28
‘10/3.
soe were collected 4/}C/S8 Saping “perat ‘on “aritack and vere sountet 74°

/ of 5s

enantio, scapeueiammecntinendne sitet a attain = Litenneni wh



 

apeutis Tedle J. ( eontinned!

SETTSAEKLa

 

i956" 1958°*
Collection Coilection

Speeites Entire d/n/g A/n/g

iavertebrates
cocor=s erab Tarapace Bed. 210 2 3]

at

thot 76
78c * 83

Vuscle Bed. 6.3 2 kr
Liver Bad.
Abdomen wt 2 7.4

6 27.6
® 38 2 7.9

2ic 2 py

Sea cucumber Muscle 13 : u.l

EL:
Integument un : <2

LO - lb
Gona? Ped. ,

ld - 2.2
Gut and econtsnts Sed.

Bed.
Red.

ider snail 8 aSpicer mot 120 2 34
127 5 36

sett parts 53 ; I

1929
Liver CP. ale



le (continue|
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1956° 1958°"
Colveection Collection

pecies Tlasue i/m/g d/n/g

-avertebrates (continued)

Hermit crab “uacle Bec.
keleton Bed.
utver Bed.

 



   

Appendix Table &.

-54-

Gross beta radioactivity of soil samplee
collected at various islands in the Central
Pacific curing 1954-1958, expressed in d/m/g

 

 

of dry sotl at time of analysis. The 0.95
counting error is inoluded.

Date

Island Soli type Collected Counted a/n/g

Bikar Taland 223-55 -8-SE 16,100 7 716
Reach " " 263 2 109

Kusate Island 75-56 10-9-56 Sed.

Likiep Talend 1-22-65 4-8-c5 745 2 129
Beach " " Bed.

Ponape Taland 12-16-%q 1-7-55 295 2 7%
" 7el2-S5 9-38-54 Bed.

Rongeri- Island 224-55 u-8- 5 1,32. > 164
" " ° €,36¢ 2 18¢

Tarawa Ts land Pot) 109-56 wo 2 52
r 7-11-58 9-54.58 gd.

Ulelang Island 2-8-25 4-8-8 165 5 106
Beach " . 1é2 2 109
Tsland 7-18-56 29256 Bed.

" 7-19-58 10-19-¢9% Bee. *

Utirdk Tsland 1-23-65 aeecd Mwy2 196
Beach " " uy ot 128

wotho Tsland ale aG 1024256 On 2 se

* Samples counted more than one year aft>- so .lsetior.

 



Appendix Table L. Semi-quantitative evaluation of the gamma-emitting radiolasotopes
in biological samples collected in the Central Pacific area.

 

Location, .
r 7 oY, 103,106 yl, Uh

GndSam C069 znOS coS8 9S gg l3T yiO3-106 Pella com? whBr- 185 hy?
KAPINGAMARANG I

7-24-58
FPieh liver + Hoe +++ ++
Cocoput meat eee +44 +

milk +444 ++ +

Breadfrult, fruit ++oe +4 +++

KT CAT®

7+ --58 f
Yellowfin tuna w

mruacle + + +44 ‘

ekin + e+e +e

Scaevola leavos +44 aoe +o +o

PONAPC

7-25-58
Mixed fish

muscle +444 +e ~+

liver +++ ++ ore

Sx ip jeck
muscle + +44 ++ +e ++ +

skin oto +4 +4 +

bone Hee ++ +++ +

Yellowfin tuna

. i ++4 +++ +++ os
wo Le wruscie +++ ++ +4 eee

 

eeee ee
 

© very low or questionable
"- present in low amounts

++ 8° preeent in higher arounta
444% @ pregominetes

o7-  



Appeondtx Tat le C. fiontimied)

Location ,
Collection Gata

 

 

and Sampto Co! x.

PONAPE (continued )
Yellowfin tuma

akin +
bone oe

gut + +oo4

Taro +e +4

Coconut meat +o ++

milk eee +04

Breadfruit +4 oes

Lime ++ ooee

Banana +o aa

Pineapple +oe aoee +4

Jea cucumber

gonad + +
integument o+ee +

Pinna

kidney ++ +4 tree

visceral mass ++ +4 tees

Crapsus

entire $444 $4

OJ FLANG

7-19-58
surgeonfish,
muscle +44 +Oo4 +

Mixed fish muscls
anc liver +++ aoe +44

Mixed fish liver +++ +44 saee

 

Cc

Co!
eee

 

82,185

 

 

 



MAMIx Table 1.

 

Looatics,

{cont {nued!

  

eth 193,106 Wt, UyCollisction date . “ri Rul-oe Cec te Met
and Semple cof? zn® cu98ca37 gn 893-106 pptggST ytB1, 185yh 59

UWEELANG (continued)
Cocomut meat ++ > *

milk ++ ++ +

fBreadfruft, fruit +++ ret +

Panaye f- : soe ony roe

randanua ~auait +e to he e

Taro root +4 reese >

Messeraciiridta
Gaves +++ toe + ++ ++

scaewoln leaves “ aoe ++ rowers

CVaulerpa ,entire “ +++ +4 4

Tridacne clam >

muscle + +> e+

visce cal ~n39 e+e eeee e+

khure’ a> o* vet be BA a

UTIFI¢

7-16-83

Fish itver v4 +? 4

muss} 2 ses be

Coconut meat

al7

es



Appendix Table L. (continued)

tceoation,
‘allection date - ™
ancSemple soll 2n65 oc 58

UJELANG ‘cont tnuec)
Pandanus ~ .t a+

Papaya fruit e+
Breadfruit, fruit +444

wOTHO

6-15- 5

Messer3chridia leaves +s

6-30-58

Halimeda entire

e+e

tore

44%

102, 106 Uyl, Wy,
mu ‘ Cet"?
Rnt03,196 pp Mik cor?

+++

rote

+++

wi61,185. wn sh Feo?



Append!

et Enneerete ee

‘Mat .e.

>
c names of

 

Plue dash blenny

Mec apottsi alenny

Garey

Sutcaertiy Clan

tomvict Surgeon

 

Coron name

ETRDS

"giry vem See ote marman

Notiy tern AM™M2 JIT Li Is

~' TSE

Tarracuda wavraena Japontera cuvier ani
Valenciennes

-gtiviannius paulus “rva. ana nerre
 

Sleek and
sxennetider

at guwonus pelaris (i innaeus)

Tatiblennius «Jenculus
 

aurt,a -cers«xal

  

Acanthnurus triostegus Le
 

romacentrus nigricans \:acarpess!

vaacyilus aruanus (. innaeus,

Abudefduf blocellatus ( Quoy and
Selmar!

Mu o.-.gic0 * ys samoensis (Gunther)

 

 

 

“otnentalus fusacceuttatus (rorskal)

. mecca Ploen
 

uitsSL CARATS oc!

se lisatulus (Bennett:

 

 

walk {auoy an
Salimarc)

Marlin Tetrapterus sp.

Mul lat \ecmyrus cnaptalli  . e;ydoux ani
Sculeyrt:

oe tibet 



  

n

 

Appendix Tatie continues

Dormer nee

"WTAWL viua®: fon. eee

Serew pine

Soursop

Squash

sugar cane

eset votate

Tapioca

Taro

Torato

Lom
edVe aa IN. . la

Algee

elartirle ngeme
eee ee

Pancanus teet-rius Cir.

Anona tmuricata L.

Cucuretita sp.s2
 

jacenarum efficinarum i.

ipomoea “atatss vic.) “ete.

 

 

 

“anthet uttiilftasira “onl

lyrtesperca charisacnia ( <hoett)

herrill

olan lycopers‘cum

Aar1ta,c7eh a4 con's

e.'yve e ~eoy

a ay

5:

a

we

- +

.@ .
— -

aves

- *

 



Appendix Tabie }. (continued

Common name

FISH (continued)

Parrot fiah

Puffer

Mipjack

mepper

Suirrel 7161,
i "

Wrasse

Yellow in tune

Tif.  INVERTEDRATES

Afric in snail

Clex

Ccoonut crab

Corals

Ghost crac

Hermit crab

Oyster

Scientific nape

arus 8p

Tetraodon sp.

Ruthynnus affinis yaito (Kishinouye)
 

vutianus 8p.

Myripristie murdjan (Forskal)

Holocentrus microstomus (Gunther)
 

 

Haliahoeres trimaculatus (Quoy

and Gaimard)

wecthunnus alt acore macropterua

(Temminck and Schlegel)

Aohatina fulica Ferussac

Anadara &@p.

Arca Sp.

Tridacna crocea

Birgus latro L.

Acropora 8p.

Pungla sp.

Heliopora sp.

Pocillopore sp.
Porites sp.
Wyosmllia sp.

Lamarck

Ceypode ceratophthalna (Fallaa)

Coonorite per atus ade. T.

Coenotitea sep.

(7)vatree ep.



 

Appendix Table M.

a Common ius

iMVUT BRATES (¢ontir. isd)

Sea cucumber

hore crab

anail

Spider ona!i

Sponge

T\ LAND ¥LANTS

Arrowroot

Bea

Breacdf- 2%

Beect tap rolte

Pup.2 fae

“oconut

' Lune

Mango

Messerscimidia
aaa

Morinda
a

 

Mountein apple (7,

Orange

Papaya

Pineapple

-32~-

(continued)

S3efentific name

Holothuria atra Jaeger

Grapsus grapeus L.

Turh. agp.

Larbia lambis (L.)
—m

net fdentified

Tacce Leontopetaloides (L.) Ktze

Musa sapientun L.

Artocarpus altilis (Park.)foab.

Jcaevola sp.; probatly S sericea

(Vahl)
Lepturus repans (Forster) RK. Brown

Cocos nucifera L.

Citrus aurantifolia (Christm. }

Swingle
Mangifera indica L.

Meoserachmidita argentea (L.)

IT, -. Johnston

Morinda eitrifolla L.

Not identified

Citrus sp.

Carica Papaya L.

Ananas comosus (:.) Merr.
cen

 



 

-63-

le“. 'eontinued!Appendia Tavle

Tore 1S ae selentifie nare
seems arene eS

at

MAR ING TLANTS Locm cued.

Algae Padtna cusmersonii Lory

" Rhiptita sp.

1, Azvardburbinaria ornate (Turn.) Jd.

Yel gree. tot identified

"J, RATS

BFdald ot Rattus exulans Peale

 


