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RADIGACTIVITY I¥ THE oIOTA AT I1810MP8
OF THE CENTRAL PACIPIC, 19%4 - 1.

i

Evaluations of the cadiesctive centaminatien n'uo-
logical organisms &n the vl.c‘.;:a‘tty of the Eniwetok Tedt Site
have been made by the labovatory of Radiation Biology since
operation Crossroads .n 1945, In order to determine the
guographical limity of the contamination, tho area of the
surveys was coxtended,in 19%4,to inslude several tslands away
from the tast Litc. The "off-sita” collecting aress, shewn
ir Pigure 1. include locations m' the rarshall, Caroline,
and Gilbert Islands and wure selected because of their dizec-
tior and Jdisranc: frum Eniwetok as w2ll ae their accessibility.
Surveys made at tl :ge i1s.ands I1n 19%4, 1955, 1956, and 1988
showud that (n 135, anu 9%+ the radioactivity decrensed vwith

J18tance and d:'ection from the test site and that at the

1slands within a 13-1l¢ radius the radioactivity was approxi-

mately ten xr more *i1mes that of the other islanda. Tarawe, aa
atoll 800 miles Lo thu southeast of the test site, comtained
very low loevels of vadidoactivity,

The results of studi:s by several laboratories cn the

radioactive contuminaticn Of areas adjacent to the test @ise

and 14 the opvn ocean in 1954 to 1956 have been summmgdsed W ,‘%
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Pig. 1. Collecting rtations 1n the central Pacific in the vicinity of
the Eniwetok 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
sen? to the Hanford 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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- ,“ Site. These were Castle (954, Redwing - 1996, and

i

Mpzdtack - i3%~.

Y

MATERIALS AND METHOBRS

™e v.5.18 tO the i1slands were made possible by the
coepe-aticn of Task Porce 7.1 and the Trust Territory of the
mited S:ates. Two t2 five-man teans were flown to the
.s.ands to collect samples which were reafrigerated, returned
to *he Eniwetok Mar:ne Biological 'laboratory, Jdissecteq,
weichew, driad. pac<aged and then sont to the Laborstory of
Aadration Sticlogy., Seattle, Washingtorn, for further proces-
sing an? ana.ysis. The samples were prepared on l.5-inch
stainless ste2l planchets ang coum:ed\for cross beta radio-
activity in et*“¢r cne of two counting systems operated in

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

- e

wir.dow ‘pancake +type Antosn tube im a 3-inch leacd anton

shi=z1l¢é connected to a Nuclear Chicago Model 181 scaler and

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

s tack.counc uf apout 13 counts per minute and an efficiemcy

.t iphromimetely 12 per cent based on x30. (b} An internal
wr: -7 -"hasber contirnuocusly filushed with methane in 2

> & .ot Counter Laboratory RBucleometer Mark 3, Mddel 3.
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: md as efficiency of approximetely 38 per cent based om 3z,
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 Sagk;:c;'é (¥.nanan, 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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jeovadere siBilar O that described by Lowman gt al.
The counts per minute (c/m) for each radioisotape wers com-

verted to disintegrations per mnucte (d/m) b applying the
correction factocrs listed in Teble 1. The size of the

sample affects the geometry,and the correction factors listed

1Y
Ao wn b hil

&5 not include error &u

[ g rences - awan e B e
ferences in geometsy
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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  Correctiom _
fag o o ;

x40 409 '

65

Zn 54

20 9% 95 14.9

ce>’? | 3.6

cel®®_p 144 40

wi®3 9.6

R“IOG_Q‘IOG 66.4




™ ;,g ‘_m ix 1956 at Wotho Atoll was made 18 & single-chanael,
‘f""'é-. q“_
. Af‘ﬁ ¥ SB-gped tiON, AULCMATIC AdVanNCe Gasma spectremeter with & ‘we-
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" taeh well-type sedium i1odide crystal.
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Por some of the 1952 samples the amoun: of sr 90 was
detesmined by the precipitation plus .on-exchange method Gf
Kawshata ard Held (1958).

Radicactive beta decay data were obtained for some of

the 1956 samples.

T™he commen names of tNe organisms are 'uaed in the “ext
and tables. The scientific names are given in Appendix

Table M. .

RESULILS

Gross Beta Radicact:ivity

The indavidual gross beta valucs plus or minus the 95
per cent counting error from ten ccllecti:on sites durirg the
interval 1954 to 1958 are given in Appendix Tables A to K.
A value identified as background signifies that the c;omtan
error was as great or greater than the net ccunt, i1.e., the
count after background was subtracted, The data from the
appendix tables for algae, coconut meat and milk, fish muscle

* = ——

and liver, and sea cucumber muscle are susmmarized in Table 2.
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ke 2. Awacreps groes Beta velues of samples from Bukini and “off-site” lsem
B wastpen. central Pecific Ocean, 1964~1958. Vailmes are axpressed as
ttetme at uncetwm’“. plus o ninwe ons standerd dsvisttioms.

onet.ian and Sea
dats of Alges, Cocenwt Pish cucumber
Sellectiam __SBtire t ~Alx mecle Liver _ENScle
Qff-site
Bikar
2-3-5% - a.-t1.4 7.3%0.%2. - - -
Kapingamar angi 2 2 .
4-58 - Backgrommd” 1.9 - - 19-8.6
Kusaie
7-5-56 26211 - a.z§ 26260 el ¥ o327 ) -
7-3-58 167.3  2.1° 2.8 2.0% Background 1035.0
Likiep .
1-22-85 135276 6.8t3.s 6.451.9 31.7%2.4 s.8t 11 17%%90
Ponape . .
12-16-54 33Tlé  8.222.3 2.3%0 24-15 181-206 -
5-13-56 83197 - - 21224 32%6.4 4.2°
7-13-56 2339.1  3.420.26 2.4% - - -
P26-56 18261 11%1.1 2.2 13¢1.9 1s8f -
7+24-58 séteo  mackground? - $.522.0 3.4%1.1 -

1 Samples counted 2-8 weeks after cnlldction
2 Gne sample only
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dan of Algee, ___  Cocoumt rish cecambec
-SRllection wtire st 913 _ypcie  Liver = suecle
RORGOT Lk

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

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

st 14 4. &2 2 3.412.1 6.4X1.6 1482230 -

66% 22 mackgrousd 1.9 12%7.7 33434 2.2
$-17-54 153011290 - - - - R
1-23-55 - *.622.6 l.tf-#(, 3.722.4 4087 1615129
7-16-58 - . P 18222 »*1 .5

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—

(@)

.



I this table the plus or minus values are based on stasderd A
d=v comparing the radioactivity of

. samples st the test site with samples from the “off-site™ .

islands, values for Bikini Island have been included in Table Z.

itjo

The results (f the semiquantitative analyses of gamma
spectra of samples collectad in 1956 and 1356 are.ngen in
Appendix Table L; results of Jquantictative analyses for some
of the 1958 samples are given i1n Table 3. The latter table
also includes the reeults of the 3¢20 analyses. The sanples
were not analyzed immediately after ccllection: consequently
the short-lived radioisotopes which miqhé have been oresent st
the time of collection are not tncludedgﬁg ﬂic resuits.

DISCUSSION

The highest levels of gtoss petu radioactivity were
found 1n 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 huadred
miles from the test site; however, the levels in coconut meat

and milk were low, even at these atolls. The racdioactivity

of afmilar aamnles fre— s%- - o et oot N -
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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.
Collectien .
4 Jpacie: Tiseua. x40 2085 culd? cod7? gﬂf a l“-!l 106 z 95—!!” 3¢90 "
*-30-58 Miwed whole 9.5 2.3 16 ! 0.86 - 0.33 L 0.1% -— — e - ‘
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 Gronpar Liver. mueclae 9.1 % 1.3 - -— - -~ -— - _—
Muscle 5.3  o.8 - - -- - - - —
P~ )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 ] o -
¢~ 30-38 Cocarat crab Abdosan 18 2 2.2 o8 < 2.0 .. 4.0 ¢t C.¥ - - - ) 3
- - Carapace 16£1.3 13 2 1.0 1.4 % 0.073 2.4 t u.¥s 371139 3.8 t 0.86 - 18 * o.73t ’
6-30-38  Cocorut 1k 3.9 2 o.30 - — - -—- a— - - '
Pendanss Pruic 11 t1s - 1.7 Yt o.0oe1 1.4 fo0.20 20%5.9 -- - 0.0082% 0.0085 .
mresdfrult - 1.6 £ 0.19 - 0.27 & 0.018 - 2.0 % 0.034 - - 0.0031% 0.0022 .
7- 3-38 Cocomut Milk 3.710.39 -- 0.077¢ 0.019 -- -- -- -- - .
Breadfruit Pruit 3.8 2 0.12 -- 0.093% 0.0073 -- 1.8 1 v 1> -- -— o
7-11-38 - - 19 ¢ 1.1 - 1.0 t 0.069 -- 21 % 1. - - o
7-16-50 - . 15 £ 0.35 - 1.3 2 0.037 ©6.12 £ 0.0 2.0 1 0.64 - -- 0.086 * 0.00%59
7-19-58 Coconut Milk 2.8 £ 0.43 - 0.26 t 0.10 - .86 0.2 -~ -- (]
: Moat 3.0 £ 0.34 -- 0.25 %t 0.025 - 1.2 2 0.64 -- - 0
Eresdfruit rruit 2.6 t 0.64 -- U.50 £ 0.045 O +! 5,07y 10! 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-% - " s 510,27 - 0.39 £ 0.015 - -- -~ - 0
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Kapingamacrargl, Tarawa, Porape and <Lusa:2 was dn.y slijat.y
above the background level) of the counter. The naturally-
weceurring 1sotope K9V contributed nost of the radioactivity,
which, for the samples listed in Tabl: 1 ranged from 1.3 to
19 uec’g of wet tissue.

The levels of radioact.vity in ~ampl:s from one of the
islands at the test s.te {3ikin:) were considerably higher
than in the "off-3i1te sanples. For example, algase collec=ed
at 2ikini Island in 3September 1355, -"wo months after comple-
ci1on of the Redwing series, avecaged £,50C ..c. 3. whereas
samples collected a3t the same tim. at Ponape Island averaged
78 ,..c/g. Simiiar comparisons with the fish, ccconut and sea
cucumber tiasu2s showed that the ma)or portion cf the rad.o-

acoivsity was deposited 3t or close to the test si1tes a3t Zni-
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Comparison: of =n: -adicacr L.y ~° i.fer

anz of s.miia- tiss.23 at :ifferent Times are lim.:ed by the

nmenase. Ff rampies,  Vowevsr, some gorral zonclus.ons can Dde
S The algas and fisn liver contained tnz nighest la2vels
of .ar sact.wvit, nd 172 TOCOMRUC MelT @nu MIIK ware the least

raiidacr: 2 £1s3us3 ATzl majority 0% the 3._.richs,
Tm2 tamso:d oo llected Ln o January-febr-o:xTty, 1333 a3t the

atni.s zait ., 3T A trat sat2 Iorcarnad r2iaiively nigh amounts
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of radicactivity, Lnd.:a:;ngwéggz these islands, Bixar,
Likiep and Romgerik (Appendix Tables A, D, P, and K), had
become contaminated with the 1954 Bravo test fallout as had
Roncvelap Atoll. Of special notc 2rz the high levels of
radiocactivicy .n the .siand 3cil, fish ili.ver and viscera
and the low levels in the coconut samples collected at
Rongerik. Llater collwctions 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 werc sampled only at U)qlang, Bikar and Rongerik
in 1955 and at Tarawa 1n 1256. The 1955 samples cantained
relatively h:gh lcvels of beta racdiocactivity, whereas those
£rom Tarawa contained low levels, The whitz of a tern egg
srom Tarawa (A, <. *1x Table G), however, contained more
beta radiouctivity (39 4d/m/g) tF . ny >"her ti3sue sampilea,
and f.sh, a principal food rLtem of these birds, also con-
tained sigmficant amounts of rad.ocactivity.

Qualitative analvses of gamma spectra also give an indi-
cation of the gquantity cf the i1sotopes present. " nalysdes of
this kind made shourtly after the 1353 collec.ions (Appendix

95 103,106 _gy 103,106

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

pr2dominant radioisotupes in the 3.mplea. TWO excepticns were




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, Tacrawa, Pomape, and Rapingamsrangi, K~
contributed the major portion of the radicectivity. Other
samples coullzcied at the .ine t:me contained '181.1&’
radioisotopes identificd with the 1958 fallout. 3ome sarples,
such as coconut crab abdomen and whole figh from Wotho, con-
tained ans, whereas others, such as land plants, contained
none. Some of the 1and plants contained measurabla amounts
of{ the long-lived fisgion produc:s CS137 and 3:90. The high-
es* laevel of 5r9° was found in a sample of coconut crab cara-
pace from Wothc (18 uuc g dry). The concentration of thas
Ls;otope hy the curapace of land crabs at Eniwetck hae been
r-norted by Held (1957).

The relatively capaa decay or beta radioactavity in
som: ot tre samples coll:cted in 1956 at Tarawa, Ponape and
wotho (¥Fig. 2 A-E) indicates the presence of short-lived

.80topes. A gamma spectrum analysis Of one of the samples

(leaves and stemns of a Messerschuadia plant from Wotho)

showed that 71:95-Nb33 were the predomina:t radioisotopes in
th:s sampi-. Thomas =t al. (19%58) found that th:se i1sotopes
kortributec approximaicly 84 per cent of the total radioac-

tivity in . duplicate scmple. The presence of short-lived

isotopes ir the 1256 samples :i1ndicated recent fallout at

tﬁe;e islands. /6 —
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F1g. 2. Beta decay curves of samples collected 1n 1336,
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SUNMARY

1. 3urveys were made in 1954 to 1953 to dJdetermine the
geographical limits of the .adiocactive contaminstion from

the tests in the cantral Pecific Ocean.

2. Collect:uns of bLiological samples and soils were mede

at one test sitec ls3lana (Bikini) amnd ten off-site” islands.

3. The gross buta radicact.vity decrcased with distange
from the test 3ite; in 195¢ and 1998 1slands wi®@hin a 130-
mile radius containaod at least ten times ag.g@uch racdioac-

.

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 ecast
contained hijh levels of radiocactivity. Im 1956 and 1953
Tarawa. 00 miles southeast of the test site, contained very
low levels whereas Kapingamaringi, appréximately the sa&e
distance to the southwest, contained sigmificantly higher

amounts of radioact:vity.

5. 2r35-N>9% and RulV3. 106_ppl03,106 yere the predominant

radioisotopes present in the majority of the samples.
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Other isotepes, such as wiPl. 133 7565 4 a7 were °
preeent :n rclazively high amCunlz L1 sorw sdinpive. ;"’
Cw
was foumd usually .:. very lcw amountu. :
] . .
P g

Ty
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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.




Appendia Table B. Grees bdeta redleecsivity of the bielegleal o~
L sampled oelleeted st Yepinga~arang! Atell, Xy
July 2, 1958; expressed ir 4/~/a of wet
tiosu( at time of amslysis®. The 0.99
counting errer !¢ inelwded.
w

___peeies Tissue dé“
Land rﬁn T
“Wea ult Pruit 10 ¢ 4.1
Coconat Veat 4.
Mk 4.1 ¢ .82
lavertebrates

ar r che

erocea) Muscle 9.4 1.7
¥ tdney 1 o} 1§
12¢ - 17
Viscersl mass 4.9 ¢ 2.8
6.1 ¢ 3.1

Coarnut crebd Carapace Bgd.
Abdomen 12 T 4.3
Hermit c-abd Sarapaee L9 t 18
0t 18
37 ¢ 19
7t 21

Abdormen Bgd.
L.5t 3.6
<,0 2 L.0
L.6 % 3.0
Jea cucurber Muscle Sg t 6.9
26 % 4.1
Integument 25 2 b.7
21 - 309
ffonad un ¢ 6.8
Jut end . 6
e 19 ¢ 9.
contrnts 11 s 9.0

Pish

“WTzed reef fish Entire 9.1 4.2
7.0 ¢ 3.8

Tes were collected durinz Operation Hardtack and were
counted 9/18-27/58; the flsh sa~ples were counted 10/19/59.




Agpondiz Tadle C. Gross deta rediocactivity of tr bdiologieal
samples collected et Yusale I .land, 1956-1963,
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
Asparsgopeis Entire 15 * v
Caulerpa " i, ¢ g,
Halimeda " SEE SN Le 17
Turbinaria " L2t 5.6
A 14
land Plants
Banana Fruit 1.1 ¢ .58
Yeat 20 2 2.2
Breadfruit Frult . 1 ¢ 5.
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 Sttt i1 £ 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: ?7'2-/%& te 9/12/%¢ .

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




Apreniiz Tabdle C.

{(contimues)

Qs

19¢4® 19508
. ‘0llection Colleetion
Species Tisoue d/n/g a/m/g
Land Plants (continwed)
Sapaya Frutt I A T &R 2.7t 1.9
Pralt t.7t . .
®ede 7.3 « 3.2
"fneapple Prutt 11 2 1.3 11 ¢ 2.2
11 ¢ 1.¢€ :
caevola lLeaves 67 * 7.4
Sourseop "ruit L.3 1 2.6
Serewpine Fruit 11 ¢ 5.3
‘ugar -ane Stem Bgd.
Meet pctato Veat e,
Taro Yea < 7.6
Invertetretes
Choet crabd Mt .re 1, 6.0
Rgd.
“ermit crabd ‘0:gpace Tgd. 76 L 2¢
Atcomen 1: 3 L.6
3ea cucumber usole 38 ¢ 3.6
22 - b.3
18 < €.9
13 £ 5,4
Inilagument 2 %L.?
38 : E.b
b - 4.2
19t 4.0
HONNE -’ } (.S
18 : 5.6
18 - 30h
16 T 3,2
7t anc contents Bgd.
Fge.
Rgd.
Bcd.*
Jponge ntire by - 19
"isk
¥ixe? f1ish ‘uscle .G it

I
277
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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 Tadble D. Groes deta radiceetivity of the dicolegleal
samples collected at Likiewp Atoll, Jamuary
22, 1955, expressed in ¢/m/g of wet tissue
at time of analysis®. The 0.95 counting error
{se {neluded

pecies Tissue a/m/g-

Yarine Flants

“Feamerls Entire 129 E 16
| ]
. hé2 : Zg
300 - 2
Land Plants
Banans Meat 26 * 1.4
Coconut ¥sat 12 3 3.0
ST
»11lk 12 § .86
12 - .59
Serew pine Fru‘t 33 M L.k
23t .6
Taro Veat 13 £ 4.
13 ¢ 3.3
nvertebrates
~oral Keropors ep. ;tire 133 i fg
fung‘s 8p. 8y ¢ 1~
08 Cu-~uwrber Mugele <2 E 19
2, < ar
rntegument 63 ¢ 13
<87 ¢ o
Jonad o2 ¢ z¢
Jut an< 78 * 10
contents S,a00 t 70

‘Su:plu were cnllectad sever months after ' peration Castle and
were counted 2/2L/°° to >/29/<<.




Appendix Table .. (continued

3pecies 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 22t 1
" 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




Appendix Table E.
Island,

Groes bdeta ndiuctlvlty of the blologiul [ ]
195, -1958, expressed in d/m/

The 0.‘% commting »rror is ineluded.

01100 s0llected at Ponape
g of wet sswe at time of analysis.

19cE* e

19 ° 1956%*
Collection Collection Coliestion
Jpecies Tissue a/m/p a/m/g ate a/m/g
Marine Plants
Halimada Entire 71 ¢ 2¢ 65 * 7.3 S-11-5¢ 26 15
130 ¢ 30 50 - 7. .
89 T 59 2 11 ".13-56
31 2 8.3 9.27-56
59 = 8.0 "
Padina " 1U * 9.0 ©€-13-%6 2yt 10
. 171 T2 -
Canlerpa ' 38 < 5.1 "
57 % 5.7 "
.Brdreslathrus " 276 = 16 "
673 t 28 '
2Wrelaaria " 46 * 4.3 ,-13-56
. yngbys ' 307 215  9-27-55
376 * 1k "
~ante " 119 t 1 y
91 & 9.2 .
. Aelsress isaves 69 $ 8.2 117 T ¢
2 - 703
Sy T 12
* 19%, samples were enllected 1-/16,/7., 4 menthe after . peratior. Castle, and were counted
1/8-27/55.

lwﬁ( ocrrlol ware collected

" ' "

AO/L ‘-15/19/ ’)0
1958 samples were collected
9/18-29/<8

€/11/%6 during Cperation °

7/12-13/56 *

3/27/56 trmellately ¢

T/24-25/57, Juring Jperation Hardtack, and were counted

-9/9/54 .

odv!ng, and were counted </ 0-6/4,/56 .
and were counted
cllowing "veration Ledwing, oountod



8p¢uﬁ!x Table &,

—_Jpectes 1

.and _l‘ ante
Coconut

Ereacdfru't

says

(comtimwed )

4

, 199,* 1956 1958"°*
Cellectiem Collection Collestion
Tisows M d/m/g Date d/m/g
S o
Veat (gr'ﬂ'w 7.1 £ 0.91 7-13-56 Bgd.
7.9 £ 0.89 "
22 2 2.1 9-27-56
22 2 2.6 "
vea® (ripe i:’)’t I 27 ; T "
23 3.1 .
11K st uv o y.9to.q "
s o g .22 .80 7-11-56
X1in 41 1 6.4 86 - 1.7 "
* ‘J? : ".c -
Meat 20 T 5 >c - 4.4 "
3eeds ALy ; 2.8 "
D2 D2,
Entire R6 2 2.5 " 8.6 }.5
*’ﬂ 50 b4 6.‘:
11 2 5.
Veat 9 * ¢ ¢
20 ¢ .9 .
weds 21 } 6.0
2 - 6.0

-azﬁ




Appendix ™ %le

faont inue?

= Cass oo
195y 1356 1958
Collection Collection Collection
__lpecies _"tssue d/m/a 3/m/g Data 1/m/g
Land Plante {contimied!
Arrowroot Veat R S AN
1€ 3 .2
17 * ©
enves Q30 oot
Lk T S
Tapiloce ‘on 19 Y e mo1y-es
Meanat potatc vea' 5.0 0., "
a.L T .93 "
1. % 1.1
Tar T A 11 ! 1.8
Lime Skih- e loa
Moos © 12 2 1.2 i
1. 2 1. "
Sends . Jle [ c
Edtire - &Lt 1.9
anart.a Skia. Lo
DTS SIS Iy
B 0le
Mt 19 2 .© "
16 1 1.¢ "
ntira . 13 2 1.8
gar cane Vant 12 - 1.3 "
o8 1.0 "
Pineapple Nt e 10 2 0,66 " 5., 1.9
13 .79 "
Joursop “ntire 11 £ 5.

-.6 -



Appencdix Table =. (continue?d’

1947 19567 19587F
Collection ‘ollection Collection
pecies Tiasue d/m/g d/m/z Late ad/w/g
invertebratss
3ea cucumber  cnud 235 t 12 17 2 2.6 r£-.13-56 11 T 3.3
117 & 11 13 T 3.6
Gue Aty .0 " 12 £ 9.0
1¢ T 13 Bgd .
Bgd.
Integurenc
and muscle 9.2 1.7 "
Integurment 5,0 t 7.1 26 .o
£ % a1 2t .o
Yuscle 24 E .0
°l s L.8
. . 18 2 4.9
Africen snail :iver . 21 - L .4
Shell 71 - 2*
Joft parts 19 * 12
Coral :ntire 206 ¥ 67
18 ¢ 52
7, 2 o0
Hermit crab Yuscle BT E N 7-12-56
Xkeleton hgd. "
Clam Muscle 8.6 E .3
t {Aney 7N 12
Visceral nass 10 - 1.3
vyster Muscle by T 7.6
22 T 6.1

-OE-




Appendiz Table E. (ocomntinued)

19" 1956™" 1958%%*°
Collection Colleation Collesction
Jpeeiee Tissue da/m/g a/m/g Date a/m/g
Invertebrates (continued) .
Shore erad Entire 1 t 6.2
Pish +
Barracude Musecle . 21 - 2.6 £-13-56
Yellonfin Yuscle 102 ¢ 8.1 . R
tuna 89 . g.o 1} - 2.8 " 16 2 4.2
88 £ 8.0 1S * 2.7 " 13 t .0
92 § 6.4
3s - 1.9
67 ¥ 5.6
Bone 132 } 17 .
122 < 16 86 < 6.6
82 ¢ 17
120 ¥ 16
71 313 !
88 - 15
Liver 1,60 * 9.2 4.6
1020 § L2
sol, - 27
92l ¥ 19
2N 3 9.2
IL; - 1S
Hin . 21 £ 6.1
Gut 4s T 1.4




Appoadiz Table E. (continued)

199, 196" - 1958°"*
- Collestien Collestion o Colleetion
—Jagiee Jeoge = d&/w/g d/mfg _ Date o/mig
Pish (comtimmed)
Bemite Musele 78 ¢ 6.6
20 3 <.8
36 : S.0
2’ - S.C
Bone 68t 13
Sy © 12
100 t
LEe T 13
Liver m3 71
118 T 8.¢
179 E e.1
’ 9 - 6.2
< Comvict surgeom Muscle 19 ¢ 3.9
Bome 18 } )1
Liver 4.8 = 2.1
out 21 § 6.0
Xx1in 18 - €.0
Grouper “uscle 19 T ).
Bone 5S 2 18
Liver U0 19
Gut 69 - 8.2
N1n 27 * 8.1
Goatfish Fuscle W s.6
Rone 37 215
Liver L6 ¥ 13
Gut ks ¢ 5.8
in 18 2 6.9

YY)

L Y

-2¢-




Appeadiz Table E. (comtinued;

1954* 1956%* 1954%%*
Collection Collection Celleetion
__3pesies Tissues d/m/g a/m/g Date dfm/g
- Pish (continmed)
’ , | Marlinm Puscle 10 2 2.7 &.13.c6
Hlx.‘.fllh Muscle lzb MY -
82y4.6
:: ; 7.0 -
Liver - 11 ’
69 2 ;.a -
s6 ¢ 8.y "
Tune Muscle iﬁ a2 -26-%¢
> o -
- &.2
39 t .7
“iver 3122 - & :
L2S ;
) | - 11
- Fullet Muscle --& ; 3.2
Liver $.6 - 4.3
N1pack M uscle W 2 y.2
12 2 4.0
Rone 22 - 11




. ) A - A .
Appendiz Table F. Uross bets radioactivity of the blologlea! samples

collected at hongerik Atoll, rebruary 3, 19€%,
expressed in d/m/y of wet tissue at time of analysis®.
g
The 0.95 countinz error 1s inoluded. 3 ol¢
Pish (o
Species . Tissuvez d/m/a Convlq
_and Plants
Cocormt ot 17 1 2.7
17 - 2.4
M1lk L } .90
16 % 97
Tomato Frutt 2¢3 3 12
leafl 1,060 - 3,
Stem 870 * |1
Root 1,750 ¥ 65
Fisb . Qeatfl
Elenny Muscle L1 - 7.8
D s
’ .
Iiver 1,0%% : 68
1,280 3 6<
1,690 3 207 Y.
Viscera 1€,200 - 278
5,160 ¢ 1M
7,730 } 162
“sna c8Y - 0'0.4
U8 % 1
7’\8 - ‘?
Xin 81 I 9. -
67 ¢ 6.3
a, * o5
Convict surgeon Muscle < ; €.4
e 1 ag
.8 3.6
— Liver ;1,000 - o8 J
= oo t 86 Full
2,770 > 77
1,230 * €0
[ ]

Wwrpleas woere cnllecte savan wmrmtha afltac “rawmatl - Nfaabla onad
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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 2 5

41,550 % 106

Bone 371 t 26

386 L 28

302 ¢ 22

4s1 2 30

3kin 2 ¢ 15

179 t 10

161 % 10

L0 - Wy

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

Xin 203 t 12

1.5 ¢ 17

Yullet Musole 83 ¢ 13
11ﬁ t9.2

87 £ 5.8

122 £ 7.4




Appendixz Table P. ( cont inued)

Jpesies Tissue

Qe
’g

Pish (oontinued)
Mallet Liver

Viscersa
Bone

Skin

Parrot fish Muscle
Liver
Viscers
Bone
xin

Yrasse ‘ itire
Muscle
Liver
Viscera
Bone
Xin

Birds

Falry tern Muscle
Liver
Lung
¥ 1éney
Ileum

/ Bone

i Xin

| Hoddy tern Musole
Liver

|
|

966
88y
3,270
1,790
670
815
5,150
5,330

185
280
326
290
182
222

27
7,100

108
L66

L,180
2,510
726
e

22U
172
71
Sl

15e

4

AT S SR ARy o A4 ) Al

T AR IR AR 2

LR AR R 2, X1 4

141040400 ¢

<+ 4
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Appendix Table r. (continued)

Jpecies Tissue d/m/g
Birds (continued)

Noddy tern Lung 1;2 2 6.8
¢ 1dney 186 £ 5.8
Iloum 92 * 6.8
Bone 65 T 21
Xxin 181 ¢ 12
Egg Yolk 2L ¥ 3.0
Egg Shell Bgd.




Appendixz Tadle 3. Gross beta radloactivity of the biolo 1eal
samples collooeod et Tapawas Atoll, 1956.1958,
expressed in 4/m’g of wet tissue at tiu of
analysis. The 0,9S counting err~r is included.

1956° 15287
Zollect!ion Collection
_Species Tissue d/m/g d/m/g
Marine Plants
Caulerpa =ntire Bgd
Enteromorpha ) 30t 7.4
Padina " .6 o7
5.5t 2.4
rand Plants
Banana Meat 22 ! 2.6
xin W ¢t 2.1
17 2 1.9 .
Breadfruit Frutt 6.0 - 4.6
Bge .
Coconut Vest 8.1 2 2.0 7.4 6.7
6.9 T 5.1
7.4 5.1
1?2 - 9.”
Bgd.
* Bed'o
‘11' 2h - 1.‘ 305 - 1.0
2.6 3 1.2
lo - 1.5
3.6 £ .72
Bagd.
B‘d'
Zime Meat 11 2 1.1
2.6 * 2.4
Ssed 1€ ¢ &1
&1r 8.9 % 3.6
. 18 2 1.9
> Megserscmidia Leaf s.8 % 2.7
- 6.3 2 2.9
[ ]
1956 samples were celleeted 7/6/56 dueing Operation Redwing and
: vepe couted 7/26-9/12/%6. o
s 1990 samples were collested 7/11/5F Guring Operaticn Enrdtash and
wase comnted 9/5-8/58;: tie plamt l.lnvonoo-m ub/S’. A
'_“:,:_ . ) . V_,;WW? ik el - T
£t S . o ﬂ\avh e
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Appemdix Table G. (contirnued)

1956" 1958%"
Collection Collection
Species Tissue d/m/g I/m/g
Land Plants (continue)
Yapaye Pruit 2.7 1.9
2.9%1.9
Meat 9.8 1.1
Xin 10 21.3
10 £ 1.3
Scaevola leaf 5.9t 2.9
6.9 * 3.6
quash “rult 3.6 T 1.3
3.6 £ 1.3
Invertebrates
Clam (Area sp.) shell L7 ¢ 26 .
— 302t parts 8.3t 3.1
Ghost crab ntire 6.9 3 5.5
: 705 - 6.0
7.2t 5.3
shatr'e crad ntire Bgd.
emit crab ' Muscle Bgd.
Carapace Bed.
Muscle: 12 T .2
« 5.7 ¥ 2.9
V %ol‘ < 3.3
Tntegument & f 2.8
8. 3 4 3.0
| 6.8 - 2.6
,‘os - 109
7.2% 2.8
Gut and contents Bgd.
Bgd.
Bsd' 3-"‘/

. |




Appenii> Tatle

-
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(cont inued)

1956° 1958
Colleetion Collection
pecies Tissue d/m/g a/m/g
Pish
Mixed fish Muscle so ¥ 8.0
2 L.
z A ; 1.6
Iiver I PR {
-t 4.¢
TR R Wi
Jrouper Yusele 10 = .0
8.9 2 3.6
' Bgd.
T lver Bgd.
Herring “ntire €9 2 4.7
napper Yusele >.1 2 3.6
Liver €6t .3
5quirrelftesh Musele 8.9 23,6
_ Liver Bgd
Birds
Tern Egg yolk 15 ¢ .28
Sgg white 99 T 4.3
Egg shell 10 ¢ 2.2




Apyen'iz Tadble H. Gross bete redicactivity of the diolegical samples collecded a8 ©

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

1955® 1956°* 1958°°®
.olleetion Ceollection Collostion
__Je3ies Tiseve d a/
rarine Plamts ) s
Halimede meire 160 § 1S 173 £ 12 180 * A
21< 17 215 ¢ W
117 T 1
Csulerpe \ ntire 229 ¢ 12 110 ¢ 13
Kilerodictyon - T61 1 3
Liagore 736 * 31
lLand Plante
Arrowrooct heat 6.8 E 1.7
6.5 : 1.6
6.9 3 1.1
8.6 3 1.3 .
Freadfruit ‘eat ﬂ.g 3 :g 6.6 2 1.4
1 - .
Bunechyrass Tope o) ; 5.5
hoots 28 ¢ 6.5 .
Zoconut Meat 11 - 3.5 9.8 s 1.2 Bgé.
17 - 3.9 9.8 - 1.1
u : 2.8
L 5 4 3.0 *
"“k ‘--'. ‘ 097 ll —‘ 1.1 2. - 706
12 - .92 h.3 - 1.1
13 : 1.2
11 - '!L

-t~

1955 samples were collected 2/8/55, eight months after Operatiom Castle, and were
counted 3/3/55 to 4/15/%S.

1 samples vere collected 7/17-18/56, during Operation Redwing and were counted
8/23/56 to 9/6/%6.

[ g

*e

el 122 9 81.- were colie~ted 7/19/S8, during Operation Hardtask amd were seountes
9/12-17/58.




‘soendtiz Tadle H. {(eontimmJ)

192 1526 RS aiad
: lloet‘:ﬂ Spollsetion Tollhell 2
Pec'las PLINUO 2lwm/ i/m, 2 P g
R 2lants {eont loved)
“sg3er-3:stmiiig leaf <) E gs’ 120 T )
71 - 3.9
X 50 % 9.2
39 3 11
Pits 4t 11
W 2060
+ <4
Papaye Frait ;:: : :uz: L.§ 2 1.3
3saevola Zeaf 53 £ 1% 160 ° 1%
- 80 2 6.3
Pruit 23 t 1.3
A TS5
3orew pine Pruit 19 £ 5.9
Meat L IR S 32 ¥ 5.2
. 33t <.¢
Zpidermis 35 - 6.3
Taro Tudber 7.0 % 2.7
adrates
Slam (Trida Mantle 60 3 9.3 9
erocea) Muscle 26 2 5.0 12 7 4.6
29 . .0
. 16 2 5.0
Ki{dney WO < 46 500 3 53
120 3 15
430 - 42




'y 1, {contiowed)

FY o
1958 1386
SoLll 1htam 33110;1'3@
3 “asme AT i w2
e Lt ias (eams {nued !
LA tTRenm  7i54ered 99 I 5.3
3™Mgee ) nas A
. a1l ¢ .
a1} 102 = 7.8
Jionla-aire mtire 297 3 Fo)
32 N 19‘ : Zﬁ
Byleamiila ep. ,mz' 5 xg
:;x;:l - "o 41 - l
¥z sp. " 18 ¢ 1y
lecoaus 3md Carspaee 175 7 29
S8 ¢ 22
Addcmenm 4.5 7 2.¢
605 - 3.3
Thoat srabd e ire Wt
ieralt 3md . IR E!
3sa suswmber Kugele hE) PR
u T2
4 -
Integument s ‘
BV 3
:: - ’3. P
U - - - CMIOCR . Sey — ~CIY NN et
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andiz Tsble . / contimmed)

1955* 1956 1955°**
Colleetion £21)estiom C:llset.:m
Tiasue 4/n/g 4/n/g 4/m/x
*-‘r‘,"e‘ i
s 110 ¢ 33
Lives- 1220 ¢
‘4h  Musels 7.3 3.6
. Lives &2 t 11
B} Pussin 5 %,
> Liver 30 p 129
. Muszie ¥ s
;: Liver 38 4.7
Mized 3 Musels 11 2 9.5
td 16 § 6.4
12 3 7.3
153’2 5.5




‘tx Tabdls I, Oross beta redicestivity of the dlological samples solleusted
at Utirik Atoll 195%-1958, ssed in 4/m/g of wat tisews
at time of amalysis., The O, somnting error (s inelwuded.

19, ° 1955%° 1 959
Coll;:;ta Colloc%}im Colleetlon
_Ppenies Tissus d/m/g a/n’g
rine -! Ht.
- L J
wlllam ntire EZ Efel
1530 ¢ &k
Cadiem Entire 1200 3 32
: lg 0 g 3¢
. 7 3 162
’ 5070 - 136
4+
Lyngbye ) 7120 -
Neoo & 86
3100 ¢ 7
and Plants
Arrowroot Meat bl E 4.4
Bresdfruilt Meat 31 = 4.2
Prult 13 3 2.6 .
. ocomat Beat 1 ; 2.8 11 ° 2.0
2§ 2.6
18 - 2.2
¥1iik m} 1.3 L.2 2 .80
R

samples wore coileeted S-17-2), during Operstion Castle and were comnted 6-11-‘9;
samples vere colleste’d 1-21.55 seven months after Castle and were counted 2-2%

b ami v 200

;Z-puo were colleeted 7-16-58 during Cperation Fardtaekx and wvere counted 9-8




M T G @y g Wre . sy

spemdix Tadble I. (centinged)

199,* 1955 1958
Colleetion Colleetion Collection
Species Tissue d/m/g 4/m/g d
land Plants (eontinued)
Papaya Meat 69 4.8
Seads 102 £ 6.0 .
Entire 1} - 2.7
Screw pine Meat | 12 3 3.¢
Epldermis 24 T 4.2 .
Pruilt 19 - 4.8
Taro Meat L.8 : 2.4
Invertebrates
Clam (Anadars
antlquata) Sell Bgd.
Musecle 12 ¢ 4.6
Kidney LS t 35
Visceral mass L2 ¢ 5.6
Corals 8 S
Ac ora 8p. Entire e - 21
Acropors 29 ¥ 5
109 ¢ 16
”
Pungia sp. Mtire 75 2 20
GChost crab " 67 t 8.9
9 E 13

52




PP SO . - Sy ey R
T%-?“f;_.?f .
cenlit Yable I. (oemtimued)
199,* 1955%* 1958°**
Collection Collection Collection
Yecies Tissue a/n/x é¢/n/g d/m/g
Irvertebretes (continsmed)
HBerait erad Matire 180 2 19
Sea coswber’ lusele 101 2 6.¢ W 2s
662 3 33
300 ¥ 15
Integument 180 C 12 203 3.6
1y T 13 18 - 3.5
108 L 4.y
Gonad 161 t 10 11 2 8.6
1640 : w‘-; $.7 % 2.2 .
376 * 77 3
Gut snd hiio 2 22 “ed. :
santemts 759 : 3§ Egd.
s88 - 29
netl (Z!!FO tire 19 % an
D,
Pish
Mamselfish
Abudefr-ur
riocellatus us-le 7.0t T
Ilvar Ty< 19
Daaczllua
aruunus A 'rn S?

8’0
(RIR A AL IR ;

NP0y
. . - .
270 NN

.958 speeles not determined
rontained some sand particlas
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ppendiz Table I. | cemtinmed)
L ] *9 -0
19%. 1955 1958
C*13estiom Callecsion Cellestiom
Jpeeies 71 sewe ifm/n t/n/g
Plsa | continued)
e seqt T8
e RArYisans | Ruse la 7.1 ¢ 5,3
B Lives - ;ﬂ': 203
* " 3& - fl . :
. g Ty
3 T 5: 13
. 4 3
‘ N 11
Fusecle k. .6
Liver 3%% i.-r
Mtire % 3 18
( 32 ¢ 1S
Masecle 0.0 3 3.0 &
Liver 16 - 7S
Bene A 219
1in 193 7.9
Viseers 69 3 26
cacek Muscle W - L.b
Livey !g
Bome S OB |
i 3 L 16
Viscera 108 ¢ x
ottt m— T ————_—— il cnmin _ |>--’Ii‘



.. ™ -

e o L,.-,‘; 7$ —
£ Bone A -9 —

% xia 193 7.9

' Visears - €9 ; 26

Jask Mascle W -u.h

Livep .

Bome x z 19

Xxin g : 16

Viscers 1 T x

- mdtys Tabdble 1. (cowtinued)
19%° 199" 1958""¢
Cellectiom Collectiom Colleetiom
_Jpaeies Tissue a/n/g omig

Piabh (continmed)
Yrasse

pe u#{ o ¥
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0

oSk Tabls J. Greee botn redioceactivity of the »iolzgi-:’
Bethe Atcil, 1956-1958, oxpreesed .2 i =
of emalynis . The 0.95 soumting srvor

19<4*
Cdla‘c:('.;.‘. JelL . -
us;. qm i/m 3 e
Marine ?lanss
Caulerps tire L4580 E 19
9T - 26
Ea limeda 738 2 13 56 T 18
lamd Plants .
L ]
Arrowrcot Meat L6 - 2.3 25 2 4
- 4.7
Breadfruit Pruit gﬁg 3 3.2 By
9 - hnz *
Cecomut Meat 1321:.8 3.1 ¢ 2.¢
Milk <7 23713
Regserschmidia Lsaves and N
stems 20,000 - 4 2C
Morinda Prults 66 : 2.0
- & < 2.5 R
Screvw pine Fruit 130 - 22
Meat % S.2
86 5.6
Xin 61 L.
673 5¢
rias
Mized reef fish Muscle 618 I 28 8.9 % .5
657 < 19 12 ;.0
Liver §%0 ! 13 2N 7
1020 I 43 HE T
720 ¢ 9

laza.oo wers ccllected 5/1:/56 dur'n~ peration “edwing 1nd wary :ounred 7/2<
Sy S

-ﬂm were colleeted A/3C/%8 ‘uring “permtiom Xar. nack and were sounmted G7
/
/53

. et S " il : o s oo <




o r—— T ——

s,m Tedle J. (ecntinmed)

1956° 1958 **
Collectiom Coilection
Speeies antire d/m/g /m/g
Igvertebrates
Coear—: erabd Tarepace Bgd. 210 * 31
wo t 28
160 £ 50
~8c ¥ &3
Vuscle Bgd. 6.3 T 4.0
Liver Pgd.
Abdomen oL T 7.4
-6 7.6
» 38 2 7.0
212t ~1
S>ea cucumber Muscle 13 240
dii
[ntegument N M <2
1 - 1
Gona? Bgd.
10 -« 2.2
Gut and contants “gd.
sgd.
Rod .,
tder sna'l I oe
pide o 127 % 3=
127 1 36
Soft parts ‘;3 ; 135
19 3 1)
Liver €y - 4.”




ie (continue.!

1956 ° 1958**
Collection Collection
pecies T{ssue i/m/g d/n/g
avertebrates (-ont!inued)
dermit crad Yuascle Bgd.
Xeleton 5gd.
Liver Bgd.




Appendix Table K,

-54-

Gross beta radiocactivity of soil samples

collected at various 1slands in the Central
Pacific during 1954 -1958, expressed in d/m/g

of dry scil at time of analysis. The 0.9F
counting error ls ineluded.
Island 3011 *ype Collacted Counted /m/g
Bikar Island 2-3-35 L -8-8¢ 16,100 ¥ 716
Reach " " 203 t 109
Fusale Island 7.S-%6 10-9-56 8gd.
Liklep Tsland 1-22-€2 L -8-c% 785 T 129
Beach " " Bgd.
Ponape Z8land 12-16-54 1-7-55 295 T 1
" ~_.11-S5 8-8-54 Bgd.
Rongerl. Island z-1-55 L-8- 5 1,%2. - 164
" " " 2,36C T 18¢
Tarawve Tsland ~.i.2h 10-9-36 We < 62
" 7-11-38 9-.%.59 Bgd.
U'elang Islazd z-8-75 L-B-"F 185 T 106
Beach ’ . 162 T 109
Island 7-18-56 ..=9.56 Rgd.
" 7-19-58 10-1%-°9 Bgd.*¥
Utirik Island 1-23-58 s-9.c¢ T, UM T 8¢
3each " " 1t 118
wotho Taland £.15-50 10-G236 EYEREY

® Samples counted rore than one year af*~- zo:lset!i-r.




Appendix Table L.

Semi-quant itative evalus
in biological samples co

tion of the gamma-emitting radiolaotopes
llected in the Central Pacific area.

Location, )
Collectio~ date zr?% Rul03.106 o 11, 10) -
(o g, T80 2485 oS8 195 caldT mml03-106 gy coST w181.185 (S pg59
KAPINGAMARANGI
7-2u-58
Fiah liver +*+ ‘e +4e -
Cocomut meat s +ee +
milk ree s 4 4
Breadfruit,fruit IR o
KUT_AIW
7+---58 A
Yellowflin tuna ?
pusocle + s ++2
skin + s ++e
Scaevola leaveos ‘e rra + srse
PONAPCE
7-25-58
Mixed fish
muscle tee e e >~
l1iver +4+4 +4 PP
A iplack
muscle ¢ ‘reee +e s * +
skin reee s e s
bone X2 + +oe .
Yellowflin tuna
- I R R ree e +es 4+ **e
W e puscie +e +4 +e e
. ® very low or questionable
e = prresent in low amounts
see * present in higher arocunts
rs e -

prevosinetss




Appondix Ta'le [.

Location,
Cnllection Jmatn

ont imied)

Cel' /"%~
and Samplo ;‘,,L_ ;!rl‘f'i Co_‘f?
PONAPE (continwed)
Yoellowfin tuma
skin *r
bone *oe
gut + +eed
Taro ree PPN o
Coconut meat P ‘o PO
milk b e - e
Breadfruit +re rose *e
L ime +e PN e
Banana *>e o0 +
Pineapple ‘e + ‘e e
Jsa cuocumbser
gonad . + e
integument s P ‘e
Fiana
hldnoy + *ee e
visoceral mass +4 +e PN N
Crapsus
on re LR +ee e
UJ "LANG
7-19-58
surgeon_f1sh,
muscle +e +eea re
Mixed flah ymuscle
ané llver +4+ rre PN .
Mixed fisbh liver s s 1e0e +

wlﬂl,lf\s

p

re

<9




0 ¢ x Teble 1., {contiuued

nosttn
; .95 171,106 1t
Collsction date ) ir - Rul™ . collit, iy
_8nd 3ample Cob0 205 458 IS 137 on103,108 pplih coST Uml'“iﬁhg‘ reSY
UJKLANG (continued)
Coconut meat +e TS -
milk o -+ .
Freadfrult, fruit + v rore *
Panaya r— ‘e PPN P
}“'\u:danm .aalt e - . .
Taro root T4 4 e e +
Mogsseracimidia
IOQVQC * o ‘- ve ++4 + 4 4
Xaevoln leaves R +es +e & At
Tau [0:2& ontire - e +4 .
e
Tridacna clamr Iy
rmasnle .. e e
71306 "R ~n3s e +r e ’+
kldra - 4 s > A 4 + e (SRS a
UTIR (&
T-16-43
Fish liver ] + PO
musale s+ [Sp

Coconut miw?
ml TN

> &



Appendix Tabdble L. (continued)

tzoation,
"o0llection date
anG _Ssmple <060 ans Cc

58

~ 137

102,106 Uy, 14,
fa ' Ce_ *"°
RR103.,106 p 1Lk co57

w161,185. 4 sl

5'059

JUJELANG (ocontinued)
Pandanus -~ .t
Papaya fru.t
Breadfruit, fruit

wITHO
6-15- 5
Messeriachrmidia leaves
6-30-58

Halimeda ,entire

+~ 4
L 2 4
LR X 4

L2 B g
*++e
44+

e e

L 2 2 2

+ 4+
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Appendl> “atle ¥, <l-ontilic names o the specles
Commuon name Xxlentifle name

EIRES

el oLern rolson oL ~grrman

Nolly Tern Antne 2Tl LS
= I8K

farracuia avraene ‘aponlca Juvier ans

2lue “ash blenny
“ec apcottei nlenny

Sortta

_gTi~larnius pauluy

Tativlennius edantulus =loclh and

nnaeider
Yataywonus Eelaxtl (i innaeusg)

—t—

‘crsxal

TAg ki am wt .
LSO82.CT 2N aur L3

Acanthurus triontegga J

romacentrus nigricans ..aceres!

~a8cyllua aruanus (I innaeus,

Abudefduf dlocellatus (QJuoy and
Sairard’
Yu ..ol v .78 sarovensis (Cunther)

trenalus fuscoguttatus (rorskxal)

Jrouper zires -
" . mswoi Rloer
N -, e_cAazatvs  schult:
SRR L L1, LA
yreling JpratellciZes zellsatulus (2ennelt:
cax Tiranx gexfasciatus L Quoy &~¢
faimare)
Yarlin Tetrapterus sp.
Mullat tecrvyrus cnaptalll | =ydoux ani
culeyrt
s————— it




Appendi{x Ta%.e

‘ N .
coant L nuecs

TTTANL AN ICh. . e
3crew pine
Soursop
quash
Jugar cene
»eet votate
Taploca

Taro

Torato
V. &LIN. . Lal?g

Alzee

clamti®le rgre

ancenus tece%-r.us Par .

Anona muriceta L.

Cuecur-i{tn sp.

&

Accharum of flcincrur 1.

-poricea “atatss Vo) Tetr.
“anthet ut'lisstire “ohl
_yreospear-a charissecnis ( chett)
ferrill
olan lycopers'cum [ .

- - N - . . +
AiZncage=e’s Teritomty

e . ' v . - ey

. 4,
e -
L

! ¥

.C‘ -

¢ - »




Appendix Tabie }. (continued

Common name

Scientific name

FISH (ocontinued)
Parrot fiah
Purfer
Aipiack

nepper
Kulrrel Zisi.

t "

WVrasse

Yellow in tuna

11/, INVERTEBRATES
Afric n snail

Cle

Ccoonut crab

Corals

Ghost cra.

Hermit crab

Oyster

50arus 8p

Tetraodon sp.

Ruthynnus affinis yaito (Kishinmouye)

Lutianus sp,

Myripristis murdian (Forskal)

Holocentrus microstomus (Gunther)

Haliohoeres trimaculatus (Quoy
and Gaimard)

4ecthunnus allacore mscropterus

(Terminck and 3chlegel)

Aohatina ful{g& Parussac

Anadara gp.

Arca 8sp.
Pinq= sn.

Trideacna crocea Lamarck

Birzus latro L.

Acropora sp.
Fungia sp.
Hellioporas sp.
Pocillopore sp.
Porites sp.

Hyocsmllia sp.

Ceypode ceratophthalma (fallas)

Coenorita per atus Adw. T.
Coenotita ep.

vstres sp. (!



- e .
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Appendix Table M. (oontinued)

Common i.An2

3eient!ific name

(NYUT ABRATES (eontir, :sd)
3ea oucumber
dore cerad
natl
pider na!li
Sporga

LAND PLANTS
Arrowroot
Hananas
Breeif-~
Foanl ioqp0lta
Pmco .rass
‘oconut
" ime
rango

Mesgorscimidia

Yorinda

Mountein apple (7,
Orange

Papaya

Pinsapple

Holothuria atra Jaeger

Grapsus grapsus [.

Tarh. sp.

Larb.s lambils (L.)]

nct {dentified

Taucce Leontopetaloidss (L.) Ktze

Musa sapientum L.

Artocarpus altilis (Park.)rosb.

3caavola 8p.; proba-ly S sericea

(Vanl}
Lepturus repans (Forster) R. Brown

Cocos nucifere L.

Citrus aurantifolia (Christm.

Swingle
Mangifera indlce L.

Veuserschmidia argentea (L.)
I, ¥, Jonston
Morinda eitrifclia L.

Not {dentified

Citrus sp.

Carieca Pngczg L.
Ananas comosus (:.) Merr.

——
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Apgondit Tavle V. rcontlnuad)

xientifie nare

T3 T2 ane

——  a—— - e e PRI

qt

MARINZ TLAWTS {oun rued.
Fadina cuomersconii lory

Algae
" Rhigllia sD.
N Turbinaria ornate {(Tum.; J, Azardh

Se{#grau. iflot identified

RATS
Fattus exulans ’eale

Finld ot




