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RADIOACTIVITY IN THE BIOTA AT ISLANDS
OF THE CENTRAL PACIFIC, 1954 - 1958

Evaluations of the radioactive contamination of bio-
logical organisms in the viciniﬁy of the Eniwetok Test Site
have been made by the Laboratory of Radiation Biology since
Operation Crossroads in 1946. In order to determine the
geographical limits of the contamination, the area of the
surveys was extended,in 1954 ,to include several islands away
from the test site., The "off-site" collecting areas, shown
in Pigure 1, include locations in the Marshall, Caroline,
and Gilbert Islands and were selected because of their direc-
tion and distance from Eniwetok as well as their accessibility.
Surveys made at these islands in 1954, 1955, 1956, and 1938
showed that in 1956 and 1958 the radioactivity decreased with
distance and direction from the test site and that at the
islands within a 130-mile radius the radioactivity was approxi-
mately ten or more times that of the other islands. Tarawa, aﬁ
atoll 800 miles to the southeast of the test site, contained
very low levels of radioactivity.

The results of studies by several laboratories on the
radicactive contamination of areas adjacent to the test site

and in the open ocean in 1954 to 1956 have been summarized by

o LR E T BT BN
“?’“g" | “;', '?i [N =R



“93TE 3IEIL YOoSmTud Syl
30 X3TuToTA By3 UT OTFTORd T[RIJUSD SY3F UT SUOTILIs BUTIDSTTOD 1 “Bi4
obl! oOLI\ 099! . 029l 086!
ibuoiowobuidoy
DMDID]
ol o2 i
108Ny o
y_, OO 09
b a“-
3 ! adouod o
m |
i 20! domyiyss OUJOM = buojaln » 501
] :_ Wabuoy
Sl g o NOJIMIUT
Jjoyig 2
ﬁ oti! oo: 099! 029l 085!













w185
Rul06 _gnl106

14.5

8.6
40

9.6
66.4

e ARCTY



}A gemiguantitative analysis of a Messerschmidia sample
collected in 1956 at Wotho Atoll was made in a single-channel,
50-position, automatic advance gamma spectfometer with a two-
inch well-type sodium iodide crystal.

For some of the 1958 samples the amount of sr20 was
determined by the precipitation plus ion-exchange method of
Kawabata and Held (1958).

Radiocactive beta decay data were‘obtained for some of
the 1956 samples,

The common names of the organisms are used in the text

and tables. The scientific names are given in Appendix

Table M.

RESULTS

Gross Beta Radioactivity

The individual gross beta values plus or minus the 95
per cent counting error from ten collection sites during the
interval 1954 to 1958 are given in Appendix Tables A to K.
A value identified as background signifies that the counting
error was as great or greater than the net count, i.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 summarized in Table 2.
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islands, values for Bikini Island have been included in Table 2.

Radioisotopic Composition

The results of the semiquantitative analyses of gamma
spectra of samples collected in 1956 and 1958 are given in
Appendix Table L; results of quantitative analyses for some‘
of the 1958 samples are given in Table 3. .The latter table
also includes the results of the sr29 analyses. The samples
were not analyzed immediately after collection; consequently

the short-lived radioisotopes which might have been present at

the time of collection are not included in the results.

DISCUSSION

The highest levels of gross beta radioactiviﬁy were
found in samples of algae, fish liver and muscle, and sea
cucumber muscle from Ujeiang, Wotho, Utirik and Rongerik
Atolls (Table 2), which are only one hundred to three hundred
miles from the test site; however, the levels in coconut meat
and milk were low, even at these atolls. The radioactivity

of similar samples from the outlying atolls and iglands of
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ble 3. Radioisotopes in £ish, iny/erLebrates and land plants from "off-site" locations
July-August, 1958. Values are expressed as puc/g wet weight plus or minus .95
counting error at time of collection.

ssue g*° 7n83 cs137 co57 4185 2ql06_pn106 5,95 1, 95 5r90
le 9.5 1 2.3 16 * 0.36 - 0.73 £ 0.15 - - — —
2d 4.2 1 0.44 0.68% 0.31 - 2.0 t 0.064 - 0.55 * 0.34 -_— -
sr,muscle 9.1 1 1.5 - - — _— — - -
sle 5.5 % 0.82 - — — — — — -
le 5.0t 0,68 4.5 X Q.55 - —_— — 1.7 * 0.41 - -
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:d 3.5t 0,77 16 t 2.3 - - —_— - 40 t 7.7 -
U
.
- N
men 15 2 2.2 68 % 2.0 - 4.0 % 0.38 - - -— 0 L 1
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3.9 7 o.30 - — _— - - _— -
t 11 ¥ 1.5 - 1.7 f 0.091 1.4 T o.20 20 * 5.9 - — 0.0082% 0.0068
1.6 £ 0.19 - 0.27 £ 0.016 - 2.0 * 0.034 - - 0.0031% 0.0022
3.7 £ 0.39 - 0.077% 0.019 _— -~ _ - -
t 3.8 ¥ o0.12 — 0.095% 0.007 -_— 1.8t 0.18 - - 0
1911 - 1.0 % 0.059 - 21116 - - o]
15 £ 0.35 - 1.3 % 0.037 0.12 £ 0.035 2.0 * 0.64 - - 0.086 * 0.0059
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: 2.6 * 0.64 — 0.50 £ 0.045 0.29 * 0.073 10 % 1.4 - - 0.018 * 0.0050
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Sample and Collection
location date Species Tissue
FPish
wotho 6-30-58 Mixed Whole :
Kusaie 7-3 ~-58 Yellowfin tuna Mixed .
Tarawa 7-11-58 Grouper Liver,uscle ‘
Muscle 2
Utirik 7-16-58 Mixed Whole 3
Ujelang 7-19-58 Squirrelfish Liver,muscle €
Ponape 7-25-58 Yellowfin tuna Mixed :
Invertebrates
Wotho 6-30-58 Coconut crab Abdomen
" " Carapace
Land Plants
Wotho 6-~30-58 Coconut Milk 2
Pandanus Fruit
= -
Kusaie 7- 3-58 Coconut Milk 3
Breadfruit Fruit 3
Tarawa 7-11-58 " "
Utirik 7-16-58 " "
Ujelang 7-19-58 Coconut Milk 2
" Meat 3
Breadfruit Fruit 2
Kapingamarangi 7-24-58 " " 3.
Ponape 7-25-58 " " 5.

1Dry weight basis

nOv

i ‘ &"yl ‘13

SR L.







-14~

of radiocactivity, indicating that these islands, Bikar,
Likiep and Rongerik (Appendix Tables A, D, F, and K), had
become contaminated with the 1954 Bravo test fallout as had
Rongelap Atoll. Of special note are the high levels of
radioactivity in the island soil, £ish liver and viscera
and the low levels in the coconut samples collected 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 sampled only at Ujelang, Bikar and Rongerik
in 1955 and at Tarawa in 1956. The 1955 samples contained
relatively high levels of beta radioactivity, whereas those
from Tarawa contained low levels. The white of a tern egg
from Tarawa (Appendix Table G), howeﬁer, contained more
beta radioactivity (99 d/m/g) than any other tissue sampled,
and fish, a principal food item of these birds, also con-
tained significant amounts of radioactivity.

Qualitative analyses of gamma spectra also give an indi-
cation of the quantity of the isotopes present. Analyses of
this kind made shortly after the 1958 collections (Appendix
Table L) show that ngs-Nb95 and Ru1°3'106-Rh103'106 were the

Predominant radioisotopes in the samples. Two exceptions were
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noted: w181,185 contributed the major portion of the radio~-
activity in Scaevola leaves from Kusaie and in Messerschmidia
and Scaevola leaves from Ujelang (Lowman et al. 1959), and
zn®3 was predominant in fish tissues from Ponape and Utirik.
co°’/ was present usually in lesser amounts, and co>8 and cof°
were found only in a sample of clam kidney from Ujelang and a
fish liver sample from Utirik. Other radioisotopes were
present only in a few gsamples. Csl37. for example, was found
in plants from Kapingamarangi and Utirik, Ce141'144--1>r144 in

a few samples from Kusaie, Ponape and Ujelang, and Mn°% in
fish skin and gut from Ponape and clam kidney from Ujelang.
Fe59 was detected once only, in a sample of skipjack muscle
from Ponape.

The quantitative results of the gamma spectrum analyses
shown in Table 3 are based on analyses made approximately
eighteen months after the samples were collected; consequently
the shorter-lived radioisotopes zr95-Nb?® (half life 65 days),
Co58 (71 days) Ru}03-mnl03 (40 days) and cel4l (32 days) had
decayed to insignificant or non-detectable levels. 1In a 161~
gram sample of yellow-~fin tuna from Ponape, however, ngs-Nb95
were found in low amounts (0.12 puc/g at time of counting):

at time of collection the level of Zr935-Nb25 would have been

40 ppc/qg. K40 was present in all samples analyzed. In some

pop ArCH! Ve
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samples from Wotho, Tarawa, Ponape, and Kapingamarangi, K4°
contributed the'major portion of the radioactivity. Other
samples collected at the same time contained w181,185;
radioisotopes identified with the 1958 fallout. Some samples,
such as coconut crab abdomen and whole fish from Wotho, con-
tained Zn65, whereas others, such as land plants, contained
none. Some of the land plants contained measurable amounts

137

of the long-lived fission products Cs and 8r20, The high-

%0 was found in a sample of coconut crab cara-

est level of Sr
pace :rom Wotho (18 uuc/g dry). The concentration of this
isotope by the carapace of land crabs at Eniwetok has been
reported by Held (1957).

The relatively rapid decay of beta radioactivity in
some of the samples collected in 1956 at Tarawa, Ponape and
Wotho (Fig. 2 A-E) indicates the presence of short-lived

isotopes. A gamma spectrum analysis of one of the samples

(leaves and stems of a Messerschmidia plant from Wotho)
95 95

showed that 2Zr~ - -=Nb were the predominant radioisotopes in
this sample. Thomas et al. (1958) found that these isotopes
contributed approximately 84 per cent of the total radioac-~
tivity in a duplicate sample. The presence of short-lived
isotopes in the 1956 samples indicated recent fallout at
these islands.
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A Messerschmidia leaves and stems.
Wotho, 6-18-56
8 Coconut milk. Tarawa, 7-6-56

C Lyngbya entire. Ponape, 9-27-56

D,E Hydrociathrus entire. Ponape,
5-13-56
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Fig. 2. Beta decay curves of samples collected in 1956.
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1. Surveys were made in 1954 to 1958 to determine the
geographical limits of the radioactive contamination from

the tests in the central Pacific Ocean.

2. Collections of biological samples and soils were made

at one test site island (Bikini) and ten "off-site" islands.

3. The gross beta radiocactivity decreased with distance
from the test site; in 1956 and 1958 islands within a 130-
mile radius contained at least ten times as much radioac-—

tivity as the other islands.

4. The levels of radiocactivity also were related to direc-
tion from the test site. 1In 1955 the islands to the east
contained high levels of radioactivity. 1In 1956 and 1958
Tarawa, 800 miles southeast of the test site, contained very
low levels whereas Kapingamarangi, approximately the same
distance to the southwest, contained significantly higher

amounts of radioactivity.

5. 2r25-nb25 and Rul03 106_pn103,106 yere the predominant

radioisotopes present in the majority of the samples.
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181,185
h as W ! 2n63 and C8137 were

Other isotopes, SuC

vely high amounts in some samples. ST

Present in relati 90

was found usually in Vvery low amounts.
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