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their soil is among the lo’,’;eston earth; and their natural

yadiation environment is doninated by the contribution of cos-

nic rays. In contrast, t~Aehig~; islands of the Caroline grQLLpSj

the west of the ;;arsilalis,are cl:aracterized by voicanlc
,

to

soils having a significant compleme~lt of radionuclides in the

uranium and thorium c’r.zins. Se\reral field trips by S3EP

l)i~{i~ionpersonnel to }licronesia between 1975 and 19~~ hay-e

affo~ded opportunities to study the natural radiation environ-

ments of the coral atolls of the >Iarshalls and several high

islands in the Carolines; and to evaluate the contributions of

fallout fission and activation products to the inventories

of soil radioactivity in these locations.
The analytical methods

employed included in situ gamma spectranetry
and exposu~.e rate

measurements with pres5uri2 ed ion chamber survey instruments.

These measurnents were supplemented by laboratory analyses of

soil sa~,ples. The results of these studies ‘nave indicated th~t

significar.t Contributions ,frcn radioacti~-e fallout can be eval’~-

azed in situ with relative ease on coral
islands. In co:ltra~t,

the highar natural radioactix(itY content of high island soils,
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tions from L!.5. PaciSic tests i:ldistinguishable fron the

the 1950’s and 1960’s at or rear the ?acific testing areas in

the northern !Jarshall Islands; hc;:et~er,definiti’:e evaluations

of the impacts of resid’ual fallout radioactivity were not nada

until the 1270’s (1-5). These evaluations ~,{ereconducted on

19S8] by the University of Washington, ar.dthereafter in 1975,

1979, and 1980 by Brcokhaven Xational I,aboratory as well. Th2se

studies yielded significant data on background radiation levels

in these areas, and form the basis for this report.

The &!arshall Islands are all cor.prised of coral atolls or

partially drot{ned atolls formed by coral linestone accretions

on subsiding volcanic bases. Drilling studies at lZnel~etak

established ‘that the li.nestone cap my exceed 12S0 meters in

thickness (0). .4s 3 result, the contributions of the uraniun



Data for this study v:ereobtained during three field trip ye~rs

(1973, 19T9 and 1930). The first of the field triPs ~w”as

. . ●

conducted jalntly l{it,n~~,e~ni~:ersit~ of Washington, Laboratory

of ~adiati~n Ecology (LRE), l~hichWaS re~pon~i~l~ for deterniai,n~

back~round concentrate ons of fallout radionuclides in soil and

in terrest~ial and riarine‘biota (~). F3rookhavenNational
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trips ships.

b)’radiochcmical separ- .
.

atlon ana caunt~ng. Data OTI StYOntlUi~

and transuranics are not included i,?l--l~~report.

The prinary purpose o: the in situ gar.~aspectral measurements

W3S to provide a ~~t= ~as.e for aner~~- dependenCe corrections

for the stainless steel-walled ion than.ber detector. As 3

result the neasurenents were nade at 12K resolution (100 Se~{

per channel) from O to 2.5 l,!el~.A programmable calculator

was USed to fold the ganma SFIeC~~~ in~g ~~e ion cha,mber

response characteristic to correct for e~.erg?-dependence in

the en’~ironnlentairadiation nonitar. Correction factors uert’



also anal).zed for ‘*K and for the uraniu:~ and thorium chains

.‘~~ the ~-ertical profile data were averaged at each sample<Qr ‘l<A:&b..

location. The respecti’; .e exaosurc rate contributions were calcul-

ated from ~oefficients in FL-ISL-195(9). The cosmic ray contribu-

tion ;ias assumed to be 3.? uR,/hr. (10).



contamination in the soil and vegetation.

The reconstructed exposure rate at )!ajuro (Table 5) is reasonably

close to the measured value. The difference is attributed to
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CC);CL.L51GSS
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fallout.
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0.70 pCi/g

2.51 pCi/Ci112

ppn

Eastzr.n T h 9.17
Islands

1 37~.

Truk, Central
Caroline Islar.ds

43K <

Truk, Central
Ca~oline Islands

u

Truk, Central
Caroline Islands

Th

4.71 pCi/cm2

0.22 pCi/g

2.1s ppm

S.62 ppm

I
!

3rookt1.2ven
= !iashingtan

(a) Data deri$:ed fron soii sample analyses by University OA
LZE, YfO-269-3j(7), and Laboratory (unpublished

data) .
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Total Calculated j.~ uR/h~.
Total !.leas’ured 3.7 * 0.3 ER/hr.

—

(a) USSCE.4R (11)

(b) EY!L-37S ( 3), F.~lSL-195 ( 2)



Cosnic

Soil
2.7

(c)

.Anal?.ses
pCi/cn2

(c)

Total
Total

Calculated 7.4 pR/’nr
~ieasured 6.5 t ().5~z/hr.

{a) jail data from University of Y;ashington, LRE.
!;l-O-259-55 ( 7) and Brookhal:en >;ational Laboratory (v~npublisFAed)
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CALCUL.4TED ESP05U2E ?..<TE FOR

TRuj{(a) !3ASED OS

SOIL !NDIO.W.4LY5ES

u chain Scil .lnal.~-sss
233~ 22’G9a

) .\

l’hChain Soil Analvses
232T~L, 22 “Th

b9-.
4A (d)

137(-5 Soil :~nalyses
4.7 pCi/cm2

Cosnic (d)

Total

Total

1.4

1.8

<0.1

0.2

3.2

Calculated 6.7 uR/hr

>!easursd 6.5 t 0.6 uR/hr.
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