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RADIGRCTIVITY I¥ THE sIOTA AT 18IJNPS
OF THE CENTRAL PACIPIC, 19%4 - 1.

i

Evaluwations of the cradieactive ocentaminatien “‘uo-
logical organiswms &n the vt.é:a‘sty of the Eniwetok Tedt Site
have been made by the labovatory of Radiation Biology since
Oprration Crossroads .n 1945, In order to determine the
quographical limits of the contaminati:on, tho area of the
surveys was eoxtended, in 19%4 ,t0 ginclude several tslaxnds away
from the test witc., The "off-sita” collecting aress, shewn
ir Pigure 1. include locations m' the )arshall, Caroline,

«nd Gilbert Islands and wure selected because of their direc-
tior and disranc. frim Eniwetok as wall ae their accossibility.
Surveys made at tl :ge 1s.d8nds 1n 1954, 1955, 1956, and 1988
showud that tn 135, anu .95+ the radiouctivity decrensed vwith
Jistance and d::ection fror the test site and that at the
13lands within a 13¥W-=-r1lv radius the radioactivity wis approxi-
mately ten v more *i1mes that of the other islands. Tarawe, aa
atoull 800 miles Lo thy southeast of the test site, comtained

very low levels of vadidactivity,

The results of studizs by several laboratoriee cn the
radioactive contuminaticn of areas adjacent to the test @ise
and 1a the opvn oceadn in 1954 to 1956 have been summmgised W ,‘ﬁ
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Collecting stations 1n the central Pacific in the vicinity of
the Bniwetok Test Site.
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[ Deaxing (1957). Collections of marine orgenisns for racdio~-
kislagieal analyses also were made 1n the western Pacifac
fellosing the Redwing 11955) and Hardtack (1358) test ser:ies.
T™e 1986 collection was made by the George Vanderbilit
Poundation at Saipan, Guam, Ulith:i, Yap ana Palau and was
sent to the Han ford btoa.ic‘Ptoduccs Coerat.ion .aborator:as
for analysis. The r-sulte have beer. published by Thomas =t al.
(1958). Pollowing Hardtack the George Vanderuil: Poundacion
made 3ix collecti.one (at three-month inzervals) at Guam,
Pelau and ‘he Gulf of Stam. These collections were sent to
the Labnrator;; Oof Radiation Biology for analysis.

Tnere was also another sampling program for radiobislog:ir-
cal analyses made at the Zime of Hardtack. A series of col-
lections of tuna from the western Pacific anc Indian
Oceans were made by the Japar:se. Onec-half of the :\uplos.
which ' ware obtained a2t the port or .:nding :n Japan, were
sent -0 the Laboratory of Radia<icr B:ology for analys.:.

The anzlyses made by the Natior,. I--_i*ute of ‘iealzh. Tokyc

nave reen reported by XKawszats 19

¢

The presen’ redor® « .. = -~ ~.i.rd to the rasi.%~ o1

the studizs made U tna v R R 18l -is ard the
: ane test site islann 3 owr LANOE I iur.r: oy prrLse eh.oh
encuompasses three nRuC.ca: =~ 1 = . = aem. at 5. Iiwetoxk
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" Gaet Site. TNhese were Castile (934 Redwing - 1996, and

i mexdeacx - i3%°.

MATERIALS AND METHODS

™e v.31t8 to the 1slands were made possible by the

cogpe-aticn of Task Porce 7.1 and the Trust Territory of the
Mmited S:ates. Two tIo five-man teans waere flown to the
.s.ands to cullect samples which were refrigerated, recturned
to *he Eniwetokh Mar:ne Biological 'laboratory, 3dissectedqd,
woichew, driad. pac<aged and then s<nt to the [aborstory of
Radi:ation 8iclogy, Seattle, Washingtorn, for further proces-
sing an? ana.ysis. The samples were prepared on l.5-inch
stainless st2el planchets ang coum:ed\for cross beta radio-
activity in ei*“ur cne of two counting systems operated in

the Seigor~mygl.er reg.on: (&) . ¢ and cne-half-inch end-

- e

wirdow ‘pancaxe <ype Anton tube ir a 3-inch leacd anton

shiz1ld connected to a Nuclear Chicago Model 181 scaler and

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

a tack:counc f apout 13 counts per minute and an efficiemcy

-¢ ipnromimately 12 per cent based on K0 (b) An internal
ur- -7 chasber continuocusly fiushed with methane in a

5> s .1 Counter Laboratory Bucleometer Mark 9, Mddel 3.,
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“nﬁm spetes has & background of abcut 3¢ counts per minute

-

RS

: d am efficiency of appraximetely 38 psr cent based om Pz
The coun. 3 for biclogical ssmples were comwerted to disinte-
grations per minute per gram {(d. /' m/g} of wet tissue and the
comnts for samples »f island soil and S-agh sand were CoOm—
verted to d/m/g Oof dry material 2t t:me of coumting by apply-
thg correction factors for sasple we.uynt, commter efficiency,
anc s lf-sDsQrption.

The values for 3ross beta activity in the appendix
tables are civen 1~ d'm/g plus oOr minus the 95 per cent
count.ng error which was obtained from nomographs based am
the rat.o of the counting rate ard total time of counting of
tl:a sample tn the counting rate and total time of counting
of l.)m_')'.-,':cx.' ¢ (¥.namnan, 1957). The salues in the summary
tables, Tables 2 and 3}, however, hava Ysen Calculated in
terms Cf miccomicrocuries per gram teic’g) of wet tissue,

The samples collected :n 1338 were analyzed for gumma-—
amitting isotopee with a 3 x 3}-inch sodiua iodide crystal
comnect2d to a Radiation Cou.ter ~aborstary 256-channel ame—

lyzer. The radioisotopes presert in the samples were identi-
f1ed by their gamma anergies anc for some of the :amples the

amount >f sach radioisotope was determined by a 3uvtractive
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peevedure similar to that described by Lowmar ¢t al. (1987},
e counts per minute (c’/m) i'or each radioisotape wers com-
verted to disintegratiomns per minute (d/m} b, applying the
correction factocrs listed in Teble 1. The size of the
sample affects 'tbc geometry , and the correction factors listed
do not include errcr due to the differences in geometry
between the biclogical samples and the radicisctope standaxds
used to calibrate the efficiency of the counting system.
This error ranged from 10 per cent for the smsllest Bdclogi-
cal samples to 60 per cent for the largest samples.

The approp:iate decsy-corraction factor was on;tu!

also to correct the values to the date of collection.

Table 1. Correctiom factors used to cemwert

gasme COouURLS to dlisintegrations

Radiois0tope  Correctios _
fag oo o ;

x40 409 '

csid? 16.5

65

Zn 54

zn %% -9 4.9

ce®? | s.6

cel®®_p 144 40

wl@3 9.6

R“IOG_Q‘IOG 66.4




“5743 :f _Sakiectad ix 1956 at Wotho Atoll was made 18 & single-chanael,
\_f.\..‘-f
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for some of the 1953

detezmined by the precipi

Kawahata ard Held (1958).
Radiocactive beta dec

 the 1956 samples.

" taeh well-type sedium iod

é}‘é‘ muon. autometic advance gasma spectremeter with & W~
e

ide crystal.
samples the amoun: of $:r 90 was

tation plus ion-exchange methou Gf

ay data were obtained for some of

™e commen names of tNe organisms are 'uaed in the “ext

and tables. The scientific names are given in Appendix

Table M.

Gross Beta Radicactivity

The tndavidual gross

RESULILS

heta valuws plus or minus the 95

per cept counting error from ten ccllecti:on sites durirg the

interval 1954 to 1953 a

A value identified as bac

error was as great or gr

re given in Appendix Tibles A to K.
kground signifies that the counting

eater than the net ccunt, i1.e., the

count after background was subtracted, The data fom the

appendix tapbles for algae,

coconut meat and ailk, fish muscle

© - ——

and liver, and sea cucumber muscle are summarized in Table 2.
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ke 2. Awvacope gxves Beta velues of samples from Rukini aad “off-site” lscm
B veptpen. central Pecific Ocean, 1964~1958. Valmes are axpressed as
tLetwe Bt umetwus“. plus or misus one standerd dewiatios.

LOoset.an and Sea
dats of Alges, Coceamt Tish cucumber
Sseollectism _ eBtire t X mecle  Liver _EgScle
Qff-site
Bikar
2-3-55 - a.-2l.4 T.30.m - - -
Kapingamar angi 2 2 .
4~-58 - Backgrommd™ 1.9 - - X19-8.6
Kusaie
7-5-56 26211 < a.z§ 26260 el ¥ o37 ) -
7-3-58 1627.3  2.1° 2.5 2.0% Background 103s.0
Likiep .
1-22-85 135276 6.8t3.s 6.4t1.9 3.7%2.4 s.8 11 178¥s0
Ponape
12-16-54 33T16 8.2%2.3 2.3%0 24218 1812206 -
5-13-56 a3t97 - - 21224 32%6.4 4.2°2
7-13-56 23291 3.4%0.26 2.4% - - -
P26-56 18261 11%1.1 2.22 13%1.9  1s8f -
7+24-58 sétéo  mmckground? - $.522.0 3.4%1.1 -

1l gamples counted 2-8 weeks after colldction
2 One sample only

LY =~ : o,
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abie 3. (Camiss mend | .-

anbe of Algee, — - - | 3 127 cecumbec
-SRllection wtire st Rk _ypcie  Liver = suecle
RORGOT Lk

2-3 -85 - 7.7%0 ¢.8%0.64 3zt1s 309et 708 -
Tacwen ‘g R

7-4 -3¢ 1 3.8 112 sete.s 1123.6

7-321-58 1.3%1.4° 2.622.23 151, 3.2%1.8 a.96%1.4 3.8%1.9

1682135 6.4%1.12 5.920.%9

88t 14 ¢.&2 2 3.4£2.1 6.8:1.6 1452230 -

66% 22 mackgroumd 1.9 12%7.7 33414 ) YOO
$-17-54 153011290 - - - - R
1-23-55 - *.622.6 l.tf-#(, 3.722.4 4087 1615129
7-16-58 - s.f P 18222 %211 a5

290247 3532108 -
45210 8.2%1.3 13%.4




Table 2.

Locatiom and

{continued)

date of Algae, Coconut o

collection entire Mecat = Milk Muscle
Test Site

Bikini Island

5-9 -54 - - - 163030 s

6-22-54 155, 0001140, C0O - - YAt o,

11-2~5% 741518 - - 221 9

9-22-56 5,450% 1,600 94t62 346 .4 1002~ 7

g-28-58% 3. 9604 - - B}

20ne sanwple only

4(E:nyu Island, Bikini Rtoll)

_Fish

-4

&1

-

1

nrY o

5002

1402

L w50t
, 7302

2,
Y, 10047,
1,

100
300
010
395

_ muscle

Sea
cucumber

35, 200%15, 00
312194

r—

(@)

.



In this table the plus or minus values are based on stasderd

dsvistion. Por the purpose of comparing ths radioactivity of

N

. samples at the tést site with samples from the ‘otf-ctbeﬁg.;gg

islands, salues for Bikini Island have been included in Tlﬁlc Z.

itjo
The results  f the semigquantitative analysoes of gamma
spectra of samples collected in 1956 and 13586 are.ngen in
Appendix Table L; results of Jquanticative analyses for some
of the 1998 sanples are given in Table 3. The latter table

also includes the results of the 3r90

analysv¢s. The sanmples
were not analyzed immediately after ccllection: consequently
the shcrt-lived radioisotopes which miqhﬁ.hhvc been JSresent st
the time Of collection are not 1nc1uded§£§ dﬁc resuits.

DISCUZSION

The highest laevels of gross petu radioactivity were
found 1n samples of algae. fish liver and muscle, and sea
cucunber 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 raciocactivity

- -~

nf aimilar aamnles fro— &%~ -~ . e
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Table 3. Radioisotopes 1u fish. inveriebrates andland plants from ‘off-site” locations
July-August. 1958. Values are expressedas uucAy wet waigkt plus or minus .95 R
oomnting error at time of collection.
- ) .

e dmym  Jpgcies Tissus x4 2p®> celd? co?? 106 ap!% ge®-wp® 9% "
' 4
-30-58 mved whole 9.5 2.3 16 ! 0.86 - 0.33 L 0.1% - _— m - h
7-3 ~58 Yellowfim twusa Mixed %.2 1 0.44 0.03% 0.31 - 2.0 t 0.06e - 0.55 * 0.34 - —

7-11-58 Groupar Liver muecls 9.1 2 1.3 -—- - - - - - -

Mescle 5.5 2 0.82 -— - - -~ - — —

= )0-58 Mixed whole S.ulo.es 2.5t C.8 -- -~ -— 1.7 * 0.41 -~ --

1-19-30 Squirrelfish Liver.mmacle 6.4 % 0.77 2.2 2 0.2 0.17 1 0.045 - -~ -- - —
1-20-98 ¥ellowfin tuna Mimed 1.5 2 0.77 1o % 2.3 - -~ - -- VIR D - 1
' h

L 3 el -
¢~ 30-38 Cocarat crab Abdosan 18 2 2.2 o8 < 2.0 .. 4.0 : C.¥ -- - - 0 '

- - Carapace 16£1.3 13 2 1.0 1.4 % 0.073 2.4 t u.¥s 371139 3.6 & 0.86 -- 18 * o.73t ’
¢-30-38  Cocorat 1k 3.9 % 0.3 - - - - - - - !
Pendanss Pruit 11 1.8 -- 1.7 Y o0.090 1.4 fo0.20 20%5.9 - — 0.0082% 0.008s .
Bresdfruit - 1.6 £ 0.19 - 0.27 & 0.018 - 2.0 % 0.034 - - 0.0031* 0.0022 .
7- 3-%8 Cocomut M1k 3.7t 0.39 -- 0.077% 0.019 -- -- -- - - .
Breadfruit Pruit 3.8 2 0.12 -- 0.093% 0.0073 -- 1.8 201" -- - o
7-11-38 - - 19 ¢ 1.1 -~ 1.0 t 0.069 -- 21 % 1. - - o
7-16-50 - . 15 t 0.35 - 1.3 2 0.037 ©6.12 £ 0.0 2.0 1 0.64 - -- 0.086 * 0.00%9
7-19-88 Coconut Milk 2.8 2 0.43 - 0.26 £ 0.10 - v.8 L 0.2) -- -- [}
: Meat 3.0t 0.34 -~ 0.3% & 0.025 - 1.9 2 0.04 -- - 0
trssdfruit rruit 2.6 £ 0.64 -- 0.50 * 0.0¢5 O +° 507y 102 1.8 -- - 0.018 ' 0.00%0
.amgl 7-24-38 - : 3.3 2 ¢.21 -- 0.12 £ 0.013 - v T 0.2 -~ -— o]
7-35-% - " $ 5121 0.27 -- 0.39 & 0.018% -~ -- - - 0
bosis {
b}
!
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Kapingamacarg:, Tarawa, Ponape and Lusa:2 was dn.y 8lijyasly
above the background level of the counter. The naturally-
LCCurring 1sotope K4V contributed rost of the radiroactivity,
which, for the samples listed in Tabl: 3 ranged from 1.3 to
19 u.c/g of wet tissue.

THe levels of radioact.vity in ~ampl:s fromn one of the
islands at the test s:te {3ikin:) were considerably higher
than in the "off-site sanples. For example, aljgae collec=ed
at 2ikini Island in 3September 1335, -"wo months after comple-
ti1on of the Redwing series, averaged £,50C ..c. 3. whereas
sampies collected a3t the same tim. at Ponape [sland averaged
78 ..Cc/g. Simiiar comparisons with the fish, c<ccsconut and sea
cucumber tiasu2s showed that the major mortion cf the radio-

actcisity was deposited 3t or close to the test s1%e3 a3t Zni-

w

w22 oand 3:ikint
Compartisons of «nl -adicact L.y -7 i:fderent t.siues

anz of d.miia- tiss.23 at ifferent times are limi.ted by the

nenase s Y F o ramples. Viowevero, s0me gorral conciusions can be
S The algaes ard fisn livar contalned wn2 nlghest lavels

oy
(11}
[
4]
w
7]
ot

Oof .aZ zact.vit, nd 0@ COCOonut MelT anu MLLIK wEre ot
raiidact:.vs2 Tis3ues 3z =l majority 9% the 3.autisns,

Th2 orarsoed o lleczted Ln o January-Feb-ol:xTy, 13553 a3t the

ATNL.8 . 0T a2 T8 21t Zorcaraed r2iaiively nigh amounts
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of radicactivity, an.;a:;ng"éﬂgz *he3e islands, Bixar,
Likiep and Romgerik (Appendix Tables A, D, P, and K), had
become contaminated with the 1954 Bravo test fallout as had
Ronvelap Atoll. 0f special notec =2rz the high levels of
radiocactivicy .n the :.siand 3cil, fish li.ver and viscera
and the low levels i1n the coconut samples collected at
Rongerik. Later collwctions were not made at these islands
and we do not know whether further contamination occurred
there, as it did at islands to the socuth and west of the
test site. |
Birds werc sampled only at Ujelang, Bikar and Rangerik

tn 1953 and at Tarawa 1n 195. The 1955 samples contained

relatively ":gh levels of beta racioactivity, whereas those

from Tarawa contained low lcvels. The whit2 of a tern egg
trom Tarawa (A, <. *1x Taple G), however, contained nwre
beta radiouctivity {399 <4/m/g) tf . .ny »>%her tissuwe samplea,

and £.3h, a praincipal food rtem of these birds, aiso con-
tained sigmficant amounts of rad-cactivity.

Qualitative analvses of gamma spectra also give an indi-
cation of the gquantity cf the 1sotopes present. nalyses of
this kind made shortly after the 1353 collec.ions (Appendix

95 103, 106 _gy 103,106

Table L) show that z:gs—Nb and Ru were the

ra2dominant radiotsctures in the 3.=plses. TWO exceptians ware
P F :




noted ; wi8l. 183 ~5ntributed the ™ ;or portion of the radio-

activity 1n §C3evolg leaves from Kusaie and in Messerschaidia
ani jcgevolg leaves from Ujelang (Lowman et a}. 1959), and
tnﬁs was predominant in fish tissues from Ponape ana Utirik.
co”’ was present ugual.y 1n iessaer amounts, and ¢058 and co®°
were found enlv in a sample ¢f clam kidney from Ujelang and a
fioh liver sample from Ultirik, dther racdioisotopes were
present only in a few 3jamples. Csl37. for example, was fcund
+f plants from Kap:naaimarargi anc Utirik, Celdl 144 o 144 -
a few sanples from Kusa.2, Pcnape and U)-:lang, and Mot in
fish sxir. and gqut from Ponape and clam xi1dney from U elanu.
P97 wos detected once only. :n ¢ zIple of sk prack muscl.

f: m Ponape.

The quantitative results of the gamma spectiumm analyacs
shown 1n Table 3 are basec ur. analyses made approximcte.ly
eighteen months after the samples wurce collected: consequently
che 3horter-lived radioisotopes 7r95-N095 {inalf life 65 days),
co58 (71 days) Ru‘93-rnl¥3 (40 days) and celdl (32 days) had
decayed to insignificant or non-detectable levels. In a 16l-
cram sample c¢f yellow-fin tuna from Ponape, however, zr?3-np?3
wre found in low imounts (0.12 yuc/qg ot time of eounting):
at time of collection the level of 7r35-xb?5 would have been

40 _.,.c/q. k40 was present in all samples analyzed., In some
- =




samples from Wotho, Tacawa, Ponape, and Rapingamsrangi, K°°
contributed the major portion of the radiocectivity. Other

samples cullicied at the same t:me contained wl8l 185

radiocisotopes identificd with the 1955 fallout. 30me sarples,
3uch as coconut crab abdomen and whole figh from Wotho, con-
tained ans, whereas others, such as land plants, contained
nonce. Some of thc 1ind plants contained measurabla amounts
of tne long-lived fisgion produc.s c1?7 ana 3:90. The high-

90 was found 1n a sample of coconut crab cara-

es* lcevel of 3r
pace from Wothe (18 ,uc’'q dry). The concentration of thas
Ls;otope hy the curapace of land crabs at Eniwetok hae beea
- oorted by Held (1957).

The relatively capia decay 0Of deta radioactavity in
som: ot tre samples collacted 1n 135¢ at Tarawa, Ponape and
wotho (Figy. 2 A=-Z) aindicates the presence of short-lived
180topes. A gamma spectrum analysis Of one of the samples
(leaves and stems of a Messerschuwidia plant from wWotho)
showed that 7r95-Nb35 wele the predonina:t radicisotopes in
this sampi-. Thomas :t al. (1958) found that th:se isotopes
cortributec approximaicly 83 per cent of the total radioac-

tivity 1n . duplicate sample. The presence of short-lived

isotopes i the 1256 samples 1ndicated recent fallout at

tfe;e islands. /G —

_—
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SUMMARY

1. S3Surveys were made in 1954 to 1953 to dJdetermine the
geographical limits of the .adiocactive contamination froe

the tests in the contral Peacific Ocedn.

2. Collect:uns of Liological samples and s0ils were made

at one test site i(s3lang (Bikini) Aamd ten off-gite” islands.

3. The gross beta radicact.vity decreased with 4ietange
from the test site; in 195¢ and 1998 1slands wi®hin a 130-
mile radius contained at lcast ten times ag.@gwch radioac-

.

tivity as the other islands.

4. The levels of radiocactivity also were relatcd to direc-
tion from the test site. In 1955 the islands to the east
contained hijh levels of radiocactivity. Im 1956 and 1953
Tarawa. H00 miles southeast of thn test site, contained very
low level3 whereas Kipingamaringi, appréRimately the saﬁe
distance to the southwegt, contained sigmificantly higher

awounts of radiocact:ivity.

5. 2r?5-N>9% and RuiV3. 106_3103,106 yere the predominant

radicisotopes present in the ma ority of the samples.
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Other isotepes, such as wifl. 183 7065 .y 337 were

present .n rclazively Righ amCcufiz Lt srw sanpioe. ,’u
« A
was fousd usually .:. very lcw amountus. :
s . .
»

Ty




- &0~
Appondiz Tadle A. Gresse deta rediomctivity of the diologicel
sanples collectel at Bikar Atoll, Pedrwary ?,

19SS, ezprecsed in d/m/g of wet tisewe at
time of snalysis®. The 0.9¢ counting error (s

ineluded.
Ppocioe Tissue a/m/z
Land Plgnse
TS WWNT Vag? 20 § 1.¢
1f « 2.7
2 y?
velw 1§ ¢ .98
16 ¢ %6
16 3 1.6
‘raevole ‘eal 2~e - 29
Biris . .
alry tern Fuscle TS L0
Liver 13¢ ¢ 4.¢
lung 2l t 21
¥ldney 91 f 4.1
Tleum oL S-Sl
95ne 1Y, ¢ 3¢
Betr £t 2 s
Noddy tera Vee~le L5 ¢ 1.2
Liver N, .8
Twng 182 t 6,5
ric¢ney e t 1°
Tleur SRR SR
None 117t 1°
B! 119 ¢ 14
gy 3nell 22Lu 2t 4.4
tgg yolk s Tl
"nhatched zhiex,
qut 11 ¢ 5.7
Urnhatehed 30t -
chiek, skin ’
e ant feathers
“%old rat Vus-le 12 4.6
Fliney 83 * 1)
Fore 63 ¢ %2
xin 126 * 511

6 Wmpies wo-a 3cliccte? seven morths after Opsration Castle; the
Fiants wer~ counted 3/1/°F ard the “irds were counted 1/9 to L/15/5S.




Appendis Tabdle B. Grees beta redieectivity of the blelegleal P
. ssmples celleeted at Xepingararang! Atell, o
culy 2, 1958; expressed ir ¢/~/a of wet
tiosuc et time of enslysis®. The 0.9%
ecounting errer 18 1nelwded.
w

—Jpestes Tissue Se/g

Lend Plaats o

“WeaITrurlt Prutt 10 ¢ 4.1
Cocommat Veat

;_
oty
>

Milk t .82
Iasvertebrates
ar r cne

erocea) Muscle

o
x
"
gl
%‘

¥ ldney m E 1§

12¢ - 17

Visceral mase 4.9 ¢ 2.8

6.1 ¢ 3.1

Coarnut orebd Carapaoce Bgd.’

Abdomen 12 - 4.3

Hermit c-abd Sarapaee L9 t 18
et 18

37 ¢ 19

7t 21

Abdomen RBgd.

L.5 % 3.6

<,0fL.0

L.6 % 3.0
Jsa cucurber Yuscle Sg t 6.9
26 % 4.1

Integument 25 2 b.7

21 - 309
fonad un ¢ 6.8

117 ¢ 2.4

Jut end . 6

. 19 - 9.

contrnts 11 s a0

Pish ‘
“WTxed reef fish Entire 9.1 2 4.2
7.0 ¥ 3.8

Tes were collected durins Operation Hardtack and were
counted 9/18-27/S8; the flah sa=ples were counted 10/19/59,




Agpoadiz Tadle C. Gross bdeta redioactivity of tF bdiologleal
samples ocollected st Yusale I .land, 1966-1963,
oxpressed in 4/m/g of wet tissue at time of
analysias. The 2.9 gounting error is ineludes.

1956° 19c5%*
Zollection Collection
__3pecies Tisouo 4/=/g a/m/g
Marine Plants
Asparagopeis mMtire 15 2 1.y
Caulerpe " g, g,
Halimeda " SEE SN Le 17
Turbinaria " L2t 5.6
A TSR AN |
land Plants
Banana Fruit 1.1 ¢ .58
Yeat >0t 2.2
Breadfruit Frult . 13 ¢ 5.4
Meat 35 7 4.4
Coconut “eat _ L.k 3 1.%
Vilk 17 - 2.1 €6 = 13
T ime Trult .5 T z.L
Jeat 86 ‘: 67
6. - .60
seeds 30 . 2.7
xin 16 : Z-S
2. - 2.7
ango St il < 3.%
‘ountaln apple Trult $.6 ’: 1.3
“rult 7.2 - .M
. range Frutt . 3. - 20
§3.2 T 1.2
®* 1924 sarples werr colleetei 7/5/~ curing perction “edwing
and were courte: ?'2- /%€ te 9/12/%¢ .

165: sarplias wera collected 7/1/SE :urin- (peration Hardtack
anc wara courte: . /7i/t te &72/%7.




Q)

Apreniix Tadle C. (reoctinued)

19¢+® 195088
ellection Collestion

b 2

Species Tiseuwe a/n/g a/n/g
Land Plants (continwed)
Pgpayn Sruit oAt &S 2.7 % 1.9
Prult €7 .3
»ed 7.3 % 3.2
"fneapple Prult 11 2103 11 % 2.2
11 ¢ 1.€ :
eaevola leaves 67 ¢ 7.4
Soursop fruit 4.3 % 2.6
Sarewpine Frutt 11 £ 5.3
‘ugar cane Stem Bgd.
MNeet pctato Veat Dre.
Tero Yea* W 7.6
nvertetretes
GChoast crad it .re W 6.0
Rgd.
“ermlt crab ‘argpace Tgd. 76 L 2¢C
AtcComen = 3.6
3®a cucumber ‘usole 38 ; 3.6
22 - b."
18 - €.9
13 L s
Tn.iogpument 2 %L.7
38 : E.b
b - 4.2
19t 4.0
enge e } (.S
18 : 5.6
16 - 30h
16 T 3.2
7ut arc contents Bgd.
Fge.
Rgd.
Acd.
Jponge ntire b T 10
"8k
“ized fish Yuscle LG Tt
31 2 o
207 t ¢ ¢
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Appendix Tatrle ° ‘ont tnued’
107 A 10 8ed

Inllection Collection
Species “lsoue 1/m/a a/r/¢
Mixed fish (contc  lver 212 311

51 - L.3

it 1c
Parrot (ish Yuescle L.l £ 2,7

Livar Pad.
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Appendix Table D. Groes beta radiocastivity of the bdiclogleal
samples collected at Likiep Atoll, January
22, 1955, expressed in ¢/m/g of wet tissue
at time of analysis®. The 0.95 counting errer
{e {neludeld

pecies Tissue a/m/g-

Marine Flants

“Yeomerls Entire 129 ¢ 16
" ué2 ¥ 2¢
i, " 300 * 28
Land Plante
Banana Meat 26 2 3.4
Coconut “asat 12 3 3.0
9.‘ : c&‘
2 s L.l
Milk 12 - .86
19 7 2.8
12 - .59
Serew pine Fru‘t 33 M L.k
23 4.6
Taro Yeat 13 ¢ 4.
13 ¢ 3.%
nvertebrates .
~oral Keropore ep. Mtire 13& ; 27
10
unga 8p. 8y * 1~
48 cu-~urber Mugele <2 E 19
2,5 - ar
rtegument 6 ¥ 13
@7 ¢ oc
Jonad 622 ¢ ¢
Jut an? 78 -~ 10
contents 2,400 T 70

c'Sl.l!:pleu were crllectad sever months after : peration Castle and
weres counted 2/2L/°° to 2/29/-F,




Appendix Table .. (continued

ecies Tisoue a/m/g
Fiash
Blenny - red spotted ntire 35 29,2
28 ¢ 6.9
43 3 10
- bluedash Musele 11 - 4.3
“iver 8 2 12
Viscers 9 21
“sone 21 i 1L
Xin 1€ - 9,6
Futterf.y flsh Mmtire 6t 27
Muscle 2t 0
Liver 15 3 11
Viscora o€ < 6.9
Bone 1€ 8,7
Xin 22t 8.1
“omvict surgecn ntire 8 £ 18
€9 - 1§
56 T 20
Muscle syt
[iver Bgd,
Viscera LL - 8.¢
Bone Bgd‘
Xin 9.6 = 4.6
3
Damselfish Muscle Bgd,
Viscera € = 1.6
Bone Bgc,
Xin 19 - 11
Jrouper ntire 21
" 2t 22
" ngd.
cack Muscle 12 ; 8.1
Viscera b - 12
Bone 40 t 25
X in <9 t 28
wrasse Intire 1. 1.9
2} - 1.3




Appemdix Table E. Gress deta radicactivity of the blologiul 0’100 eollected at Pomape
Island, 195,-1958, expressed in d/m/g of wet tisswe st time of analysis.
The 0.9k commting »rror is ineladed.

19 ° 1956%* 19c<E**®
Collection Collection coliestion
Jpecies Tissue a/m/p a/m/g Hate a/m/g
Marine Plants
Halimada Entire "3 s :;g 2(5) ! 7.3 5-11-K6 20 s
110 ¢ 50 > 7. "
89 2 21 59 2 1v ~_13.56
33 2 8.3 9.27-%6
59 2 8.0 "
. 11U + 9.0 <-13-%6 23 t 30
tadin : 1m <2 "
. b d '
Canlerpa " 38 - 5.1 " ~
57 %2 5.7 " 3
.Gxdreslathiue " 276 * 16 "
673 t 28 '
Turelsaria " 46 2 4.3 ,-13-56
Ingbye ) ;‘7"‘{ ; }5 9-27-59
~anis " 115 1 1, :
91 t 9.2 .
. el srass [ saves 69 i 8.2 117 ¢ 1¢
2 - 703
Sy 12

/ . '7:'5"“ were enllected 1°/16/7., ~ munths after  peratior. Castle, and were counted

1 =27

196¢ sarples were collected ©/131/°F during Cperation “edwing, and were counted S/30-6/4/S6
, . " 7/12-131/€6 and were counted 4/8-.9/9/54
3/27/56 irmeliately following ‘veration Redwing, aounted

" ' "

AO/L ‘-15/19/ ’)0

1958 ramples wvere collected 7/24-25/57, juring .peration liardtack, and were counted
$/18-29/58,



apcod!x Table S.

c!o{

-and - lste
Coconut

Ereacdfru!t

'Traye

(comtimwed )

4

, 199, 1956 1958*"*
Cellectiom Collection Collestion
Tisewe d/m/g Date d/m/g
. . ,‘
veat (.m-»mﬂ?b 7.1 % 0.91 7-13-56 Bed.
7.9 £ 0.89 "
22 2 2.1 9-27-56
22 2 2.6 "
vea® i(ripe 15 : Tl Z7 ; L "
2y - 3.1 .
11k g ¢ - .9 ¢ o.qy "
St €22 .80 7-1)-56 '
[ V]
- . [ J
x1in 4l - 6.k 86 - 4.7 " '
* ’17 : ".c "
Meat 20 T o5 ’c - §.4 "
Je0ds et o8 "
C?2 02, -
Entire R.6 2 2.5 - 8.6 .5
11 2 5.2
Veat 9 * ¢ ¢
20 ¥ .9 .
weds 21 } 6.0
2 - 6.0




Appendix ™ %Lle -. feoontlnue?

199 1956 19587
Collection Collection Collection
__‘ipecies _Tissue 3/m/g d/m/g Hata 1/m/g
Land Plante {continmued!
Arrowroot Veat LA S A
1€ 3 .2
17 = €.
ernves ok TS S 3
18 T 6.6
Taploce en 19 z M6 To13-am
Want potatc vVea' 9.0 - d.a "
a. £t .93 "
1. % 1.1
Tar yes® 11 ¢ 1.8
Lime Shiti- IR
Moo ° | : 1.2 "
12 210 "
Sends . J1E t [
Edtlire - &L 1.9
CAnAT.e Skin. Lo
R SR B
BT le
e 19 T .E -
16 ¥ 1. ¢ "
ntirs . 11 X 3.8
Jugar cane Vant 2 - 1.3 "
o8 1 1.0 "
Pineapple Nt re 10 - 0,66 " 5.4, 1.9
1¥ ¥ .79 "
Joursop ‘ntire A 11 £ 5 )

-.6?-




Appendix Table =Z. (continue?d’

194 1956 19587%*F
Collection ollection Sollection
jpecies Tiasue d/m/g d/m/z Late a/w/g
invertebratse
3Sea cucumber  onud 255 t 12 17 ¥ 2.6 £-13-56 11 2 3.3
115 & 11 13 T 3.6
Gut IR W y 7.2 " 12 £ 9.0
126 T 19 Bgd .
Bgd.
Integurenc
and muscle 9.2 1.7 "
ategument 0t 7.1 26 T .0
£ ¥ g 4 2 ¥ .2
Yuscle 2h E .0
23 3 L.8
. , 18 2 4.y
African snail iver . 21 - L .4
Zhell 71 - 2»
soft parts 190 ¢ 12
Coral :ntire 206 ¥ 67
118 ¢ 52
7, 2 on
Hermit crab Muscle B, 7-12-56
XMeleton bge. "
Clam Muscle 8.6 E L.3
t {4ney ISR Y4
Visceral nasa 10 - 3.3
vyster Muacle by T 7.6
22 T 6.1

-OE-




Appendixz Table E. (ocontinued)

19" 1956 1958
Coliection Colleantion Colleoction
Jpesiee Tissue da/m/g a/m/g Date a/m/g
Invertebretes (continued) .
Sore erad Entire U, £ 6.2
Fish .
Barracude Musele . 21 - 2.6 £-13-56
Yellonfin Yuscle 102 ¢ 8.1 . .
tuna B9 . g.o 1} - 2.8 " 16 2 4.2
88 ¢t B.o 15 £ 2.7 " 13 t 4.0
92 ; 6.4
3s - 1.9
67 ¥ 5.6
Bone 132 2 17 .
122 < 16 862 6.6
82 ¢ 17
120 ¥ 16
71 313 !
88 - 15
Liver 1,60 T Ll 9.2 4.6
1020 § .2
sol, - 27
92, ¥ 13
2N ; 9.2
IL; - 1S
Hin : 21 ¥ 6.1
Jut 4 T 7.4




Appeadix Table E. (continued)

199, 1956"° 1958°"*
- Collestiem Collestioa o Colleetion
_Jagice ooy  d&Mw/g dfn/g _ Date a/mig
Pish (cemtimmed)

Bemite Nussle 7 L 6.6

20 3 <.8

36 : S.0

2’ - S.C

Bone 68t )

S © 12

100 T U,

LE T 13

Liver w3 2 7.0

118 T 8.¢

179 E e.1

4 9 - 6.2

<« Comvict surgeom Muscle 19 ¢ 3.9
Bone 18 } )}

Liver 4.8 = 2.1

out 21 § 6.0

Xx1in 18 - €.0

Grouper “Yuscle 19 ¢ 4.0
Bone SS % 18

Liver 40 ;19

Gut 69 < 8.2

1n 27 t 8.

Goatfish Fuscle W 5.6
Bone 37 218

Liver L6 £ 13

Gut Ls ¢ 5.8

& in 18 ¢ 6.9

BT

w

ahen »



Appeadiz Table R. (comtinued)

195, * 1956** 1958°%*
Collection Collection Celleetion
__Jpesies Tissues d/m/g a/m/g Date ofm/g
- Pish ( continwed)
’ . ‘ Marlin Puscle 10 £ 2.7 &§-131.56
Mixed fish Muscle 136 BT -
8 :y,.8
:l: ; 7.0 -
Liver - 11 ’
69 ¢ ;.a -
s6 ¢t 8.y "
Tune Muscle iﬁ 2.1 9-26-%
o2 -
9t .7
“iver 312 ¢ -~ 6 -
L2s 7 L
308 < 11
. Fullet Muscle - - ; 3.2
Liver $.6 - 4.3
N1plack M uscle W S 4.2
12 } 4.0
S«in 6.3 b3 S.0
Rone 22 - 11




. } A - S A S
Appeadix Table F. dross beta radiocactivity of the bilologlea! samples

collected at Hongerik Atoll, redbruary 3, 19¢K5,
expressed in d/m/¢ of wet tissue at time of analysis®.
'y
The 0.95 countinz error 1s inocluded. Specid
Pish (o
Species . Tisaue a/m/a Convi
_and Plants
Cocormt oat 17 T 2.7
17 - 2.4
M1lk L } .90
16 97
Tomato Frutt 279 § 12
leafl 1,069 - 3,
Stem 870 * 1
Root 1,750 2 65
Fisb . Qeatfl
Blenny Muscle L1 - 7.8
30 2 Z.b
%u g 8.0
ILiver 1,080 - 68
1,280 : 6c
1,690 3 207 S
Viscera 1€,200 - 278
5,160 ¢ 171
7,730 3 162
“sna 28 - 1 GEO'A
U8 3 1
7f\8"?
Xin 81 I 2. -
67 } 6.3
o, - 8.5
Convict surgeon MYusgle NN ; €.4
17 - 6.3
TV E Lol
.8 3 %éb
I Liver i, 00 - J
P F
<, 2oc t B6 w1
2,770 * 77
1,230 - ¢
[ ]

Wwrplas woere ceollecte: savan wrmtha aftec “vameti-n Naabla -na
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Appendix Tabdble F. ( continued)

Species Tissue a/m/g
Plsh (continwed)

Convict surgeon  Viascers 10,600 f 240
2,690 69

1,200 T 84

41,550 % 106

Bone 371 t 26

386 L 28

302 ¢ 22

4s1 2 30

3kin 2 ¢ 15

179 t 10

161 % 10

250 - W

Goatfish Muscle 102 2 10
133 § 10

Liver 2,320 - 11}

2.17¢ t w7
Viscera S 3 6

3,590 « 10C

Bone 657 ¢ 52

91y ¥ <6

Xin Lo8 T 29

613 ¢ 37

Jerourer Yuscle 70 ¢ 6.7
L2 ¢ 8.0

Liver 2,270 * 90

1,100 § L1

Viscers oo - 23

1,950 ¢ 82

Bone 163 ¢ 36

186 ¢ 20

1in 203 t 12

1.5 ¢ 17

Yullet Musole 83 ¢ 13
11ﬁ 9.2

87 £ 5.8

122 £ 7.4




A

Appendix Tabdle P. (continued)

|
|

3pecies Tissue d/r/g
Pish (oontinued)
Mullet Liver %66 % 50
88y L6
3,270 T 6%
1,790 * 28
Viscera 670 t 32
815 ¢ 28
5,150 ¥ 13
5,330 ¢ 67
Bone 330 ¢ 38
185 ¢ 25
280 t 37
326 T 32
in S e 17
290 t 18
152 2 21
222 - 22
Parrot fieh Muscle 17 T 8.4
Liver 7,100 5 137
Viscers 6,670 : UL
Bone 110 - 19
xin 108 ¢ 13
Wrasse ‘ mntire L66 ¢ 11
Musele 87 £ 4,2
Liver L,180 § 113
Viscera 2,510 - TN
Bone 726 T 52
Xxin me t o3y
Birds
Fatlry tern Muscle Lh t .6
Tiver 2L t 11
Lung 22h t 11
¥ 1éney 172 : 8.9
Ileum 71 7 8.0
/ Bone Si ;L
! SXin 152 = 10
| Hoddy tern Musele %5 : 3.7
Liver 18y ¢
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Appendix Table r. (continued)

on/g

igocioo . Tissue
Birds (cont!lnued) ’
Noddy tern Lung
t 1dney
Ileum
Bone
Xxin
Ege Yolk
Egg Shell

186
92

181
L
Bgd.

141419140404




Appendixz Tadle G. Gross beta radioactivity of the bdlologieal
samples collected at Tarawa Atoll, 1956-.1958,
expressed in 4/m’/g of wet tissue at time of
analysis. The 0,9C counting err~r is included.

19s6° 1528°°
Zollect!ion Collection
_Species Tissue d/m/g d/m/g
Marine Plants
Caulerva =nt ire Bgd
Enteromorpha ) 30t 7.4
Padina " 2.6 2 2.7
5.5t 2.4
Land Plants
Banana Meat 22 ¢ 2.6
Hin W 2.1
17 1.9
Breadfruit rmutt 6.0 - 4.6
Bgc .
Coconut Meat 8.12 2.0 7.4 6.7
6.9 £ 5.
7.4 5.1
12 - 9.?
Bgd.
* Bed'o
‘11' 2h - 1.‘ 305 - 1.0
2.6 3 1.2
lo - 1.5
3.6 £ .72
Bgd.
B‘d'
Zime Yeat 11 ° 1.1
8.6 * 2.4
Seed 1€ ¢ 6.1
&1rn 8.9 3 3.6
- 13 2 1.9
> Megserescmidia Leaf s.8 % 2.7
- 6.3 % 2.9

1956 samples were eelleeted 7/6/56 dwe Opevation Redw and
- vepe eowmed 1/26-9/12/%%. e - w: 1=e
*¢ 1990 samples were oollseted 7/11/5F Guring Operatien Enrdtash and
wese counted 9/5-8/58: the plant smmples were cowmted 10/9/59..

- L et . _
. Y oAy, S e “ v .
e o - . - “‘"W- a2 W LR
T R : e TR R A T

g
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Appemdix Table G. (continued)

1956" 1958**
Collection Collection
Species Tissue d/m/g 3/
Land Plants (continue.)
~Yapaysa Pruit 2.7% 1.9
2.9%1.9
Meat .8 2 1.1
Xin 10 £ 1.3
10 £ 1.3
Scaevola leaf 5.9t 2.9
6.9 * 3.6
squash *ruit 3.6 T 1.3
3.6 £ 1.3
Invertebrates
Clam (Area sp.) shell LT t 26 .
E— S0ft parts 8.3% 3.1
Ghost crabd ntire 6.932 5.5
: 705 - 6.0
7.2t 8.3
' Bgd.
share crad ntire Bgd.
iermit crab = Muscle Bgd.
Carapace Bed.
Muscle 12 T .2
| 5.7 F2.9
Tntegument & f a8
8. g 3.0
| 6.8 - 2.6
Gona‘i 6.5 1.8
,‘os - 109
7.2 2.8
Gut and contents Bgd.
Bgd.
Bsd' 3-"‘/

——————




Appeniir Ta-le

-
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(comt {nued)

1956° 1958**
Colleetion Collection
Jpecies Tissue d/m/g d/m/g
Fish
Mixed fish Muscle <o T 8,0
2 L.
z A ; 1.6
Iiver ST T {
-t .c
Pty
Jrouper vYusele 10 £ .0
8.9 2 3.6
Bgd.
T lver Bgad.
Herring “neire €9 2 4.7
3napper Yusele 7.1 3.6
Liver c. 6t .3
Squirrelfteh VMusecle 8.9 %36
, Liver Bgd
Birds
Tern Egg yolk 15 ¢ .28
Sgg white 99 T ;.2
Rgg shell 10 2 2.2




Apyen'iz Table H. Gross beta rediocaetivity ef the diclegical camples eollecded a8 §

Atoll, 1955-1953, expressed in i/m/g of wet tissue at time of .
The 0.95 counting error is ineluded.

1955 1956°* 1958°°°
.olleection Collection Collostion
__Jpestes Tlsove a/m/g a/
Farine Plamts ) N
Hallmede meire 160 ;15 173 ¥ 12 180 2 24
21€ 2 17 215 ¢ 1
117 T 11
Csulerpe \ ntire 229 ¢ 12 110 ¢ 13
Kierod{ctyon - 761 1 3
Liagors ) 736 * 31
land Plante
Arrowrooct heat 62; 1.7
6.521.6
L 4
80%13
Freadfruit “eat 1.2 3 ).g 6.6 2 1.4
lq - hu
Bunchyrass Tepe o) ; 5.5
hoots 28 ¢ 6.5 -
Zoconut Meat 11 - 3.5 9.8 s 1.2 Bps.
17 - 3.% 9.8 - 1.1
1§ 5o
M1k oy 9T M1 2.8 2 1.6
13 - 09 u.; - .
13 3 1.2
11 - o;i

1955 samples were colleected 2/8/5%, eight months after Operatiom c-utlo. and were
counted 3/3/S%< to 4 /15/5S.

1 samples vere c¢ollected 7/17-18/56, during Operation Redwing and were counted
8%4;/56 to 9/6/%6.

l%g .?ho vers coliected 7/19/58, during COperation Hardtask amnd were counted
9 -17/5¢e.

-t~




‘soendtiz Tadle H. {eontimmJ)

3¢t 1526 R R
: lloet‘:ﬂ Jollsesiom Tollhell a2
Peclas TLINUO 2w/ i/u, 2 P g
land *lavts {sont'leved)
" ~gahmidd ' €y t 1¢ T
sd3e-3:mildlg leaf 3 g_q 120
Xen 50°% 4.2
39 3 11
Pruits 9t 1l
W 2 6.0
+ L 4
Papaye Fruit ;: 3 uz: L. 2 1.3
3saevola Zea? 53 £ 1% 160 * 1%
- 80 T 8.5
Pruit 23 t 1.3
A 5.4
3orevw pine Pruit 19 £ 5.9
Meat P2 IR S 32 .2
. 33t g%
Zpidermis 35 - 6.3
Taro Tudber 7.0 2 2.7
edra es
Slam (Trida Mantle 60 3 9.3 9
erocea) Muscle 26 5 5.0 12 7 4.6
29 . .0
. 16 2 5.0
Xidney WO < k6 500 } 53
120 3 15
430 < 42




13 {1, {comtinmed)

a o
1958 13856
Soll 2% tsm Zallc‘es ' am
'3 ™Maswe 1=z i/fwmy g
Lt { som$ Laued
AT tTRenm  74g4ered 99 T 5.3
3™Mgee ) nas AR
. a1l & .
a1} 102 - 7.8
BIEREIF PGS atire 297 3 29
32 N 19‘ $ 26
Bylasxiila ep. : ’B;? : lg
2 _2320TR 6P, 416 - 1
¥5715ea ap. " 18 ¢ 1y
leceaus 3md Carspaee 125 1 29
<8 : 22
Addcmenm b.5 3 2.8
605 - 3 3
Twoat srabd e ire oo
eralt 3rad . A’ Lo
3sa Suswmbder Kugels 39 - T
T
LI
Integument s '
— - T
:: - 3, P
. “Is . ‘ ““‘ . . . " .
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andiz Table . ' sontimed)

1955* 1956 *® 1955°*
Colleetion £o1leation Cellset.
Tiaswe 4/m/x d/m/g d/m/x
*tn 3,
ek 120 ¢ 13
Lived- 1226 ¢ 7
e Musels 7.3 2 1.6
. Lirves &2 t 11
. Pus sl 5 . %,
» Liver 30 2 129
. Muszie ¥ !s
% Liver 8 % 4.7
Mized + Musels 1l 2 9.5
bl 16 § 5.4
1&] : .
: 7"
- 59

g




tx Tables I, Orosa beSa radiocestivity of the dlological samples eollented
at Utirik Atoll 1954-1958, ssed in 4/m/g of wat tisews
at time of amalysia., The O, somnting error (s inelwuded.

19° 1955%¢ 1 958
Collmia Colloc%}im Colloetlion
__Pesies Tissue d/m/g a/m’g
rine ! Bt.
- L J
Canlarpe intire EZ ES
1530 ¢ Wk
Cadium Entire 1200 3 32
: lggg PERLS
. 7 3 162
, 5070 T 13
4
Lyngbys " 712C -
oo t 8
3100 ¢ 7
and Plants
Arrowroot Meat hh E 4.4
Bresdfruilt Meat 31 = 4.2
Prult 1 ;p.e .
. ocomat Feat 1 ; 2.8 11 2.0
) g 2.6
18 - 2.2
¥1iik m} 1.3 u.2 % .80
AR

Samples wore coileeted S-17-2, during Operstion Castle and were comunted 6-11-‘9;
samples wvere collester 1-231.55 seven months after Castle and were counted 2-2

-

b amiv se0-

a-p;u were colleeted 7-16-58 during Cperation Fardtaekx and wvere counted 9-8




M T G @ g e, sy

spemdix Tadble I. (centinced)

19, 195" 1958%+*
Collestion Colleestion Collection
Species Tissue a/m/g a/m/g d/m/g
land Plants (ecntinued)
Papaya Meat 69 4.8
Seeds 102 £ 6.0 .
Entire 1} - 2.7
Screw pine Meat | 12 ¢ 3.¢
Epildermis 24 Tt 4.2 .
Prult 19 - 4.8
Taro Meat L.8 M 2.4
Invertebrates
Clam (inadars
antlguata) rell Bgd.
Musecle 12 ¢ .6
Kidney LS t 35
Visceral mass L2 ¥ 5.6
Corals 8> *
Acropora sp. Entire e - 21
79 L 2
109 t 16
7]
Pungia sp. ntire 7% ¢ 20
Ghost crabd " 67 t 8.9
9 f 13

52




~ < R S g . - R ey ——t——
RN SN
condlit Ta¥le I. (ocemtimued)
199,* 1955 1958%*¢
Collection Collection Colleationm
Jeoiss Tissus a/w/g d/n/g d/m/g
Invertebratos (comtinmed)
Bermit erad Entire 1% ¢ 19
Sea cuswmber’ lLusele 101 2 6.0 W25
662 2 33
300 7 15
Integument 180 - 12 20 3 1.6
143 713 182 3.
lm - 60&
Gonad 161 ¢ 10 11 £ 8.6
160 3 68"‘; 3.7 ¢ 2.2 ,
376 27 3
fut end kL0 ; 22 gd. !
cantents 759 - 3§ Egd. '
88 X 29
netl (g.o ntire 19¢. ¢ o0
7.
Pish
Damselfish
Abuder-uf
rioccellatus uscle 7. 0% Ve
lvar Ty2 19
Dasczllua
aruunus L 're 5s? X 7.2
—_— '&f 6.2
3 12
43 3 6.0
e - 7.0

.958 speeies not determined
;ontained some sand particlss




— T SRR Y 8T Al ——— So— -

ppendtz Table I. (ecemtimmed)
* *0
19%. 1955 1
Cerllestiom  Callectien Cellsatiom
esies T1asewe dfmlg .
Pisa | cont inued)
e seqt T8
e MATioanms Ruse 1 7.1 ¢ 5,3
I Lives e T 20
‘g Ty
N 3
, 4 3
: » hd h5
Fasele - : k. .6
Liver 3%% i.-r
Mtire % 3 18
( 32 ¢ 1S
Musecle 0.0 3 3.0 &
Liver 169 - 7S
Bene A 219
%1in 19% 7.9
Viseera 69 3 26
cack Muscle W - 4.
Liver !g
Bome S 3BT |
i 3 L 16
Viscera 108 ¢ x




. s -

‘gg{»mw'}-;": Py : 7; s
& Some A5 -
*xia 19 5 7.9
Visears €9 ; 26
Jask Mascle W -u.h
Livep .
L 4
Bome x : lz
xin g 3 !
Viscers 1 t x
- mdty Tadble 1. (cowtinued)
19%°* 1955 1958
Cellectiom Collectiom Colleetiom
_Spesies Tissue a/n/g g
< iab (eontiomed)
% Wrasse
‘
Xxin
Yiscera




oSk Tabls J.

Ca S g SPe2 !xm - T aemmm— i ¥ € N e ]

Greoe botn rediocactivity of the »ioizgi- -+
Cothe Atcil, 1956-1958, expresaed 3 : .
of emalysts . The 0.95 soumting srvor

*
19<é
Collecicin bY- BO

Tigsng i/m 3

Ba ]l imeda
land Plants

Arrowrcot
Breadfruit
Cecomut

HResserschm!dia

Morinda

Screvw pine

Fisd

T Mized reef fish

Watire ug: 118
9T T
738 I ) 56 %
*
Meat L6 - 5.9 21 -
- 7
ralt gg;g_g Bad
Meat 13 3.8 3% .
Milk < 7 =
Lsaves and N il
stems 20,000 - 4 2C
Pruls g E 2.5
- 2.5
Fruit 130 M
Meat gz 3 g,i
Xin 61 t I
67 T ¢
Musele 618 : 28 8.9 2
Liver ggg . 1? 33’
1020 T 43 R
720 £ 0

[PV A

O

ca,géoa wers ccllected 5/1:/56 dur'n~ peration "edwing ind wars :cuntel 7/2C
10/5%.

'ﬂm were collected £/XC/%8 uring “perwt’om Har. rack and wars zounted G0
/
2/53

Y AT wa o < oa



ngq.ii&: Tedle J. (ecntinmed)

1956° 1958%*
Collectiomn Collgcticn
Speeies antire d/m/g /m/g
Igvertebrates
Coear—: erabd Tarepace Bgd. 210 * 31
wo t 28
160 £ 40
~8c ¥ &3
Vuscle Bgd. 6.3 T 4.2
Liver Pgd.
Abdomen o T 7.4
‘g 7.6
» 3 7.0
212 T ~1
Sea cucumber Muscle 13 2 40
Sl
Integument 1,:? M ;LE
Gona? Béd.,
10 - 2.2
Gut and contsnts “gd.
5gd.
Rod
ptder sna'l 8 1 et
127 < 3=
127 1 36
5oft parts ‘;3 ; 135
19 3 10
Liver €y - u.”

S -




ie (continue.!

1956 ° 1958**
Collection Collectiom
pecies T{ssue i/m/g d/m/g
avertebrates (-ont!nued)
Hermit crabd uscle Bgd.
Xeleton 5gd.
Liver Bgd.




Appendix Table K,

-54-

Gross beta radicactivity of soil samples
collected at various i{slands in the Central
Pacific during 195L-1958, expressed in d/m/g

of dry socil at time of analysis. The 0.9F
counting aerror s ineluded.
Date
Island 3011 *ype Collacted Counted /w/g
Bikar Island 2-3-35 L-8-5¢ 16,100 ¥ 716
Reach n " 203 T 109
Fusale Island 7.S-4%6 10-9-56 Sgd.
Likiep Tsland 1-22-€2 L -8-cc< 785 T 129
Beach " " Bgd.
Ponape Zsland 12-16-5¢ 1-7-55 295 1 7
" 7-13-%5 8.8-<4 Bgd.
Rongeri, Island Z-1-55 L-8- % 1,92, - 16
" " " 2,36C t 18¢
Tarawa Island "<t eBh 10-9-36 we : G2
" 7-11-58 9-7-58 8gd.
U'elang Tgland £-8-75 L-B--F 186 T 106
Beach y . 162 T 109
Island 7-18-66 ..=9.56 Rgd.
" 7-19-58 10-1%-°% Bgd.*®
Utirik Island 1-23-88% s-8.¢cc 1,1 T 180
Seach g " b1t o118
Wotho Tsland £.1z-50 107Gk EXEEREY.

® Samples counted rore than one year af*~- z¢:lseti-r.




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

PR

Location, :
- pA 2 1030106 wlomh
Colleatto- dete (o 265 oS8 ZT9S 137 ::103,106 Couy coST 181,185 | ok, 59
KAPINGAMARANGI
7-24-58
FPis: liver +~ ‘ee +oe *
Coconut meat s *ee +
milk ree s ~4 +
Breadfrult,frult +eed 4 +e4
KV AIF
7+ --18 M
Yellowfin tuna v
musocle + s ++2 '
skin + *re ,re
Scaevola leaves +oe rea + seee
PORAPE
7-25-58
Mixed fish
muscle +ea e +re P
l1lver +++ +4 vee
X iplack
ruscle ¢+ ‘e e +e 4o *s +
skin ++ee ++ ‘e e .
bone ‘e + +4e .
Yellowlfin tuna
: . TR R reee +ee 4+ R T 2
¥ e ruscie ‘e +4 4+ ‘o

very low or questionable
present in low amounts

-
-
oo ® present in higher arounts
+44e2e & pragorinetss

L 4




Appondix Ta'le [,

Location ,
Conllection Jatn

isont  m:e)

and Samplo co®t .5
PONAPE (continwed)
Yellowfin tuma
skin *r
bone *or
gut + +oed
Taro *be N
Coconut meat +oe >e e
milk v e PPN
Breadfruit +ee rese
Lime ‘e e
Banana PO ros e
Plno.‘ppl. A de00 +e
38a cuocumbser
gonad + .
{ntegument DI e
Filana
kidney + ‘e *rbe >
visceral mass +*e e reas
Crapsus
ent ire s e ree
UJ "1ANG
7-19-58
surgeon_f1ish,
muscle +4 9 P e
Mixed flah gmuscle
andé¢ llver +++ ‘ee e e
Mixed fish liver e ‘e PN

*4
+4

*5
*
4+

+ 4

wlal.lﬂg

Sl

on

F.cq




inosti-an,

.Ntx Teble .. {continued’

,.A5 101,106 W, Uy
Collsction date . ir, Rug - Co ot te 4
_and 3ample  Co®0 zn® oS8 gyt a137 onl103.106 4 lih coST_wiBL 185 L5 5,59
UJKLANG {continued)
Coconut meat +e ‘e -
milk *e s .
freadfrulit, Mait L v~ +
Panaye — . e by ‘e
fandanua _.,ait ra ‘e .
Taro root T s Y
Moagsoracimidia
leaves ‘o ree - e
xaevoln leaves - res ++ - bt
Cau[ozga,entlre - rere +y &
Tridecns clam 3
muaarle + 4 4+ *+
7i{3ce "a’ ~n3s res *r e ’+
k!.kj[it'l" i > A et e e -
UTIR K
7-16-u4
Fish liver sy + P
muso!le e e

Coconut mrwe?
nl Tk

> &



Appendix Tabdble L. (contimnued)

‘zcation, '
"ollection date . .
ané_Ssmple co6C 2nb5 58

102,106 Uy1, Uy,
s Ce *°°
Rh103,106  pp 1L, co57

w161,185. sl

Fe°9

UJELANG (continued)
Pandanus -~ .t +e
Papaya fru:it .
Breadfruft, fruit rese

wOTHO
6-15- 5
Messerachrmidia leaves .-
6-30-58

Halimeda ,entire

L E B 4
+++e
444

re s

L 2 2 2

+ 4+
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‘¢ narmes ol the specles,

IS

Appendlr “at e U, ~ilcnti:

¢

Common name Xxlent!fle name
]CS
elrro oo SV S mgrrTan
Yool iy tern Annd 270l .S
= ISKE
farracuia avraecne ‘aponlca Juvier ans
Talerntlennex
2lue “ash blenny .g%i~lAarn’ys paulus  “rrvan anc -nerrw
“ec apottei nleanny “atidlennius ~fentulus -loch and
xnnei{dear
Sortts ¥atsuwonus pelar's (ilinnaeus!
SButcerfly flan nes%edon aurlya corskal
tenvict suigeon Acantnurus triostegus L.
:ayse;dfisn romacentrus nigricans ..aceres!
~a8cyllus aruanus (I innaeus,
- L]
Abudefduf dlocellatus (Quoy and
Sairard’
catllan Yu ...civ v .78 sarvensis (Cunther)
Jroupe T ~ziren~alus fuscoguttatus (reorskal)
) £, mer-y Ploeh '
? =, e.cAzat"s  schulte
AR L EL A, A
yreling JpratellcicZes zellsatulus (2ennelt:
BT Tiranxy sexfasclatul  (quoy &~¢
Saimare)
¥arlin Tetrapterus sp.
Mul ot tecrvrus chaptalll | xjdoux ani

culeyrt:

s ctiidndion




Appendix TaTia cantinues
JeTTmArn niCE
h e ST W

V. L&k

Screw pine
Soursop
xquash

Juzar cene
wWeet votatoe
Taploca

Taro

Torato

T~ LA L, L I
B

Alzee

e e

clarmt e pere

Sancanus teev-rtus °ar .

Anona mruriceta L.

Cueur-{tn 8p.

&
- ———

Acenarum offlcincrur .

poroea “a2tetse vo.) Telr.

“anthet uttlissire “ohl

Jvrtosper—s charisscnis ( chett)

rerrill

[4

olan lyccpers'cum




hppendix Tabie }. (continued

Common name

Scientific name

FISH (ocontinued)
Parrot fiah
Purfer
xAiplack

napper
Kuirrel “ist

1§ "

Wrasse

Yellow in tuna

11/, INVERTEBRATES
Afric n snail

Cle

Ccoonut crab

Lorals

Ghost cra.

Hermit crab

Oyster

50arus 8p

Tetraodon sp.

Buthynnus affinis yaito (Kishinmouys)

Lutianus sp.

Myripristis murdjan (Fcrskal)

Holocentrus microstomus (Gunther)

Haliochoeres trimaculatus (Quoy

and GCaimard)

4ecthunnus allacore mscropterua

(Terminck and 3chlegel)

Aohatina ful{g& Parussac

Anadara sp.

Arca 8sp.
Pinq= sn.

Tridecna crocea Lamarck

Birzus latro L.

Acropora sp.
Fungia sp.
Heliopors sp.
Pocillopore sp.
Porites sp.

yocsmIllia sp.
Ceypode ceratophthalma (fallaa)

Coenorita per atus Adw. T.
Coenotita ep.

vstres sp. (!



- . .

TV

62~

Appendix Table M. (oontinued)

Common i.Ain2 3eient!ific name

ANVLHT SBRATES (6ontir :14d)

Sea cucumber Holothuria atras Jaeger
dore cerad Grapsus grapsus L.
nail Turh. sp.
Jpider na!'. Larb.s lambis (L.)
Jponge - nct {dentified
LAND PLARTS
Arrowroot Tacce Leontopetaloides (L.) Ktze
Hanans Musa saplientum L.
Sree f- Artocarpus altllls (Park.)rosb.
Fogal iwap0lta 3camsvola 8p.; probaly 3 sericea
(Vahl)
gt «rass Lepturus repans (Forster) K. Brown
‘oconut Cocos nucifera L.
" ime Citrus aurantifolia (Christm. ]
Swingle
Mango Mangifera indlca L.
Mewsersciimidia Meuserschmidia argentes (L.)
I. ¥, Johnaton
Morinda Morinda eitrifolia L.
Mountein apple (7, Not identified
Orange Citrus ap.
Papaya Carica Papaya [.
Pineapple Ananas comosus (i.) Merr.

———
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MARINE

-6~

L eont | nuad!

isntifie nare

1

Table Vv
TR T2 une
SLANTS {oon rued
Algae

1"

3°defa"

Feald

4

e

Fadina cu merscnili lory

Rhigtlia sD.

murbinaria ornata {(Tum.)

ilot i{dentified

Fattus exulans Veale

4

o

’

Azaridh




