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Annualmdlcal surveysof the MarshalleseIslanderswere carriedout in
Mamh 1959and March-1960$5 and 6 yearsaftertheiraccidentalexposure
to the falloutfromthe weapone~loded at BikiniMarch1, 195k. During
the 1959 sumey 76 e~sed persons,includingtheirchildren,and 166
unexposedRongelappeople,who servedas a comparisonpopulation,were
exemined. In addition,groupsof childrenat Utirik,Majuro,and
KwajaleinAtollswere exmined as controlsfor the growthand development
studieson the exposedRongt?lapchildren. The 1960 surveywas brief,
onlythe exposedpeoplebeingexsmined.

As a resultof theirexposurein 1954,many of the Rongelappeople had
experiencedearlysymptomsrelatedto the gastrointestinaltractand
betaburnsof the slctnalongwith spottyepilation.Mter they shoti
depress~onof theirperipheralbloodelementsconmmsuratewtth the
c+hilated dosesof gammaradiation(175r to 64 people and 69r to 18
people). In addition$radiochemicalanalysesof urinesamplesindicated
thattheyhad acqalredfractional.body burdensof certainradionuclides.
Despitetheseevidencesof exposure$acuteradiationsicknessdid not
developIn the peopleand therewere no deathsthen (or subsequently)
that couldbe assignedto theirradiationexposure. No specifictherapy
was given. Recoveryof the peripheralbloodelemetis,particularlythe
lymphoc@esand platelets,proceededgraduallyoverthe ensuingyears.
T@ebetaburns,whichappearedabouttwo weeksaftereqmmre, were,
for the most part, superficialin natureend healedin severalweeks;
onlya few lesionspersistedand thesewere not disablingin any way.
The hair regrewnomally, beginningaboutthreemonthsafterexposure.
T& internallyabsorbedradiozmclidescausedmo knownacuteeffectsand
Wre rapidlyexcretedso thatbare

v
detectableactivitywas founda

yqar Or two later,exceptng the Sr 0 and Cs137isotopespresentim the
&generalpopulationand Zn 5.

& 5- and 6-yearpost-exposuresurveyswere aimedprimarilyat
evaluat~ the generalmedicalstatusof the peoplein ccnnparisonwith
we ?aneqosedcontrolpopulation,particularly as to slowlydeveloping
rediat%oneffects.

Medicalhistoriesof the peopleduring1958to 1960were essentially
uneventful;no specialdiseaseoccurredand therewereno significant
differencesin mortaUty rates. Four deathshsweoccurredin the exposed
peoplesinceexposuregivinga mortd.ityrateof 8.1 per 1000population,
cmpared with 8.3 per 1000 for the controlpopulationand 6.8 for the
Mrshall Islandsas a whole. T@ birth rate in the eqosed groupover
the past six years indicatesno noticeablechangeIn fertility.The 2k
birthsrepresenta rate of 48 per 1000population,comparedwith62 per
NOO for the controlpopulationand 37.3for the“*W IsH (1%7)s
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~Si(2~ examinations showed both the
generallyin a stateof good health.
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exposed and uneqosed peopleto be
No conditionswere seenthatCtia

be directlyrelated to radiationeffects. The ipcidenc?eof various
minordisordersin both adultsand childrenwas aboutthe samein the
exposedand unexposedgroups.

In connectionwithjpowth and developmentstudiesin the six-year
chronologicalage group$threeboys and one girl out of fiveboys and two
girlsin the exposedgroupexhibitedsignificantlyretardedskeletal
maturationas Judgedby x-rayexsmhation$but the over-allgroupsizes
are too smallto warrantinterpretation.

JLCtiQVSSCUl&r ~ of the adultsshowedno outstandingdifferences
betweenthe exposedand uneqosed groups.

An arthritfsSUrvq showedno real differencesbetweenthe exposedand
the ~exposed people;the incidenceis aboutthe same as that seenin
Americanpopulations.

An opthshologicalsurveydemonstratedno differencesbetweenthe exposed
and unexposedgroupsexceptpossiblya slightlygreaterincidenceof
corneal.hypertrophyand searsin the exposedgroup.

A dentalsurveyshowedno significantdifferencesin eithercti.esrate
or incidenceof periodontaldiseasebetweenexposedand unexposedgroups.
Radiationexposureappearsnot to have affecteddentitionin the
exposedchildren.

!&e lateeffectsof radiationare difficultto assessas theyare those
associatedwith normalageing(skinlooseness,el.asticityj and senile
-es; greyhg of the hair and balding;lossof accommodation,reduced
visualacuity,and areussenilis; reducedhearing;cardiovascular
changesincludingbloodpressureand degreesof peripheraland retinal
arteriosclerosis;retrogressionof neuromuscularfunctionand ma
stren@h weremeasuredor estimated on a O to 4 + scale). Cmparlson of
thesemeasurementsin exposedand umqosed individualsof the ssmeage
groupsrevealedno cleardifferences.

One caseof cancerdevelopedin the exposedgroupfiveyearsafter
~SIWe~ but t~s is too SOOSI$it is believed,to.be relatedto radiation
exposure. Leukemiasurveysincludingphysicalfindings,studiesof White
c@l countsand types,alkalinephosphatasestaintng,&n&basophilcounts
showedno evidenceof leukemiaor leukemictendency.

&netic effectshavenot been specificallystudiedbecauseof the small.
numberof peopleinvolved. However,no apparentradiation-induced
geneticchangeshavebeen detectedon routinephysicalexaminationin
the first-generationchildrenof exposedparents.
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The hematologicdsurveyscontinueto show considerablefluctuationin
the year-to-yearmean levelsof Leukocytesin both the exposedand
unexposedgroups. The mean leukocytelevelof the exposedgroupshowed
a decreaseat the 1960surveycomparedto 1959 (nounexposedpeoplewere
examined). The reasonsf’orthesefluctuationsare not apparent. At
fiveyearspost-exposure(1959),the exposedpeoplestillhad mean
plateletlevels10 to 15%belowthoseof the unexposedgroup,but in
1960 the lymphocfielevelsfor the firsttime equaledthoseof the
UXlelqosedgroup. Themean erythrocytelevelswere slightlylowerin
the exposedpeoplebut a generalanemictendencyexistsin all
Marshallese,both e~sed and unexposed. The fact that someof the
bloodelementsin the exposedgrouphave not yet returnedto the
l~els of the unexposedgroupraisesthe possibi21tythat a residual.
rad$ationeffecton the bonemarrowpersists,but other,not immediately
apparent,factorsmay be involved.

Rs&tonud.ide body burdensof CS137222$5and Sr9°were evaluatedby
measurementin a whole-body counteror by estimationfrom radiochemical
Xs@s of the urine. ‘1’Wmean body b-ens for 1959were: CS137=
0.57xc; ti65= 0.44~c; @ ~r~ = 6.ONC. Thebodyburdens of ZT365
and Sr90 continueto risebut at decreasingrates,whereasthe levelfor
C!s~37appearsto have reachedequilibriumand nowto be diminishing. ‘
I$ttleor none of the bodyburdensof the exposedgroupappearto be
d~e to the initialexposure,sinceat presentthereis littledifference
b@meen the levelsof the exposedand unexposedpopulationslivingon
RongelapIsland. Thismaybe explainedbythe factthat additional
tiapontestsheld in the area have deposited additional fission
productsintothe environmentand the fact that certainstaplesof
&Let are importedand,hence,the peopleare not livingin a “closed
environment.“ Consequently,it may wverbe possibleto eqyatebody
burdenswith environmentalcontaminations.In any c&se,the body
btiens are now and willbe of smallsignificancein termsof radiation
hazaxds.

JMging fromthe Japanesepopulationsbeing studiedby the AtomicBomb
C~ualty Commissionat Hiroshimaand Nagasaki,the next five yearswill
bg,thecriticalperiodfor the developmentof leuk~ia in the
Ma@kllese. Sinceanimal.experimentsindicatethat stillotherlate
effectsmay occurin man suchas prematureageing$shorteningof life
span,increasein degenerativediseases,geneticchanges,etc.,
continuedcarefulexsmhationof thesepopulationsis in @!er; all
effectsshouldbe documentedand therapeuticproceduresinstituted
whereverPossible$shouldswcheffectsdevelop. In addition,the
r@ation of the environmentalcontaminationon Rongelapto the body
burdensof radionuclidesof the peoplelivingthere,imperfectthcnlgh
it is, warrantsclosestudy.

The UnitedNationsScientificCommitteeon the Effectsof Atomic
Radiationsnow reviewstheseyearlysurveys.


