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Lead-210 Production by Nuclear
Devices: 1946-1958
THE possible production of “OPb during weapons testing
lJy the reaction ~0’Pb (2n,y) “OPb was suggested by
Pe.irson et al.’, who observed unusually high ratios of
“OPb in tropospheric air in 1962 and 1963, and by
Jaw-orowski’, who reported increased 210Pb concentrations
in lichens and deer antlers in 1958–59 and 1962–63. on
the other hand, Bhandari et al. 3 and Crozaz4 found no
corresponding increase in the amount of this isotope in
air or glaciers, and Krey5 reported no unusually high
Ie\,els of ““l?b in the stratosphere in 1966. Resolution of
this conflict is important because it has been postulated
that nuclear devices used in excavating a canal.in Central
America would produce “OPb in amounts comparable with
90sr–90Y as .SJradiological c.ontami Oant.

If 210Pb is produced in significant amounts during
nuclear or thermonuclear explosions, it would be present
at fdrmer test sites at Bikini and Eniwetok Atolls. The
presence there of Z07Bi (ref. 7) probably formed by re-
actions such as ZOTph (P,n), ZOTBior ZOoPb (p,y), ‘07Bi
rather them by the ‘OgBi (n,3n), 207Bi reaction, suggests
that stable lead was present in shielding or structures
djacent to the nuclear devices. I therefore determined
the ‘lOPb content of soil and sediment samples from areas
of high radioactivity in the Pacific Proving Ground and,
for comparison, samples from areas of the Pacific with
negligible fall-out. Throc of the samples contained
‘07Bi. Biological samples were not included in this study
because the natural levels of ‘lOPb and 210P0 are not well
established in tropical biotas; therefore, results would be
equi \,ocal, for marine organisms concentrme both alOPb
and 210P0.

The samples were taken from locations contaminated
with local or intermediate fall-out except for those from
Japtan Islet and Palmyra Island. The most radioactive
samples were sediments taken from craters produced by
test detonations. The soil samples from Kabelle Islet,
Rongclap Atoll, were contaminantcd with fall-out from a
thermonuclear device detonated at Bikini Atoll, 80 miles
to the west, in March 1954. Gamma-dose rates three feet
above the ground at Kabelle Islet were about 20 Rh-1 on
D+l.

The naturally occurring concentrations of ‘lOPb in the
island soils and sediments can be estimated from published
data. Broeckere measured the ‘aeRa content of cores
drilled at Eniwetok Atoll. Surface samples contained



Table 1. LEAD-21OI??SELW2’TEDATOLLSAMPLES

Location

CrI$nC- COllec- ,1.p~

tion (d/m~/gjdry
samDlf3 date depth (cm)

Bikini Atoll
Bikini Lagoon
AOAO:;)cc; ~: %’

1949 *I2 6.1f O.10
1967 0-1 ?.7*0.05
1967 o–3 2.() * 0.05

Bokonejien Islet Crater sediment 1964 0-12 45 *007
Bokonejien IsM Crater sediment 1964 *I2 $130.05
Bokonejien Islet Crater sediment 1967 *12
Namu Islet

3.3 k 004
Soil 1964 13-16 05* 002

Eniwetok Atoll
Japtan Islet Soil 1952 &l Z.* *0.(JS
Elngelab Islet Crater sediment 1964 w] 2 3s i 0+6
Belle Islet Soil 1954 *3 0.7 i 00s
BeHe Islet Soil 1954 0-3 04 ioo.2

Wmgelap AtoO
KabelIeIslet Soil 1961 o&O.6
Kabelle Islet Soil

433008
1961 0.6-12 1.4+004

Kabelle Idet Soil 1961 0-8 27f O06
Palmyra Island Soil 1962 0-8 06f O03

0. 1–2.2 d/m ‘2aRa/g dry coral, while concentrateions in
samples from depths of 60 In were 2.3 d~m 2zeRa/g dry
corai.

The greater concentrations at depth result from m-
regrowthof 2“Ra from tho parent rodionuclide, “’~’. In
addition the concentration of “OPb in rainwater is approxi-
mately 5 d/m/l. (refs. 10 and 11), and therefore a reasonable
estimate of the naturally occu rriog 210Pb concentrate on
in coraline soils is several d/m/g dry soil.

My results, Table 1, show concentrations of “OPb that
do not exceed those expected to occ,lr naturally. The
22aRa Contel,t of crater se(ilnwnts and deep core Sampk;s

should be about the same, as they are. Soils would be
expected to contiain conceutratlons of 2zeRa of 0. 1– 2.3
d/m/g dry soil, depending on the depth sampled, the degree
of equilibrium between ‘zeRa and its parent, ‘3*U, and the
amount of particulate matter associated with the fallout;
the latter is a mixture of coral from various depths and
hence variable in ZZ$Ra content. Thomas” reported the
207B1 ~onk,,t of the crater sediment collated at Bokonej ien

Islet in ]967 as zoo d/m/g dry sediment. 13Y contrast>
the 2’OPb conte])t, of thr same sample is 3.3 d/m/g dry.
If-2L0Pb had been produced ill significant amounts during
the testing pro~ramrne, thr co]icent rations ill the crater
sediments woo id be much ~reat,er th,an they are.

1t seems unbkely that the US tests of 1958-59 or 1961-62
contributed significantly to t,hc~ zlopb content of the

atmosphere. Production by USSR tests cannot be
discounted due to differences in structural materials in
and around the device, but the absence of any reported
207Bi irl ~vorldll,lde fallout ~ss(lciat<;d with these t,cst~

casts some doubt on this possibility.
I thank Professor E. E. Held for selecting the salnples
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