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Annualmedicalsurveysof the MarshalleseIslanderswere carriedout in
Meh 1959and Mrch 1960$5 and 6 yearsaftertheiraccidentalexposure
to the falloutfromthe weaponexplodedat BikiniMarchl, 1954. During
the 1959 sumrey ’76 exposedpersons,includingtheir children,and 166
unexposedRongelappeople~who servedas a
examined. In addition,groupsof children
KwajaleinAtollswere ex=ined as controls
studieson the epsed Rongelapchildren.
only the exposedpeoplebeing exsmined.

comparisonpopulation,were
at Utirik,Majuro$and
for the growthand development
The 1960 surveywas brief,

As a resultof theirexposurein 1954$manyof the Rongelappeoplehad
experiencedearlysymptomsrelatedto the gastrointestinaltractand
beta burns of the skinalongwith spottyepilation. Laterthey showd
depressionof theirperipheralblood elementscommensuratewith the
c@ulateddoses of gemmaradiation(175rto 64 peopleand 69rto 18
people). Inaddition}radlochemicalanalysesof urine samplesindicated
that they had ac~ired fractionalbody btiens of certainradionuclides.
I@spitetheseevidencesof exposure$acuteradiationsicknessdid not
developlnthe peopleand therewere no deathsthen (or subseqpentl.y)
that couldbe assignedto theirradiationexposure. No specifictherapy
was given. Recoveryof the peripheralbloodelements,particularlythe
Qmphocytes and platelets,proceededgraduallyover the ensuingyears.
we beta burns~whichappearedabouttwo weeks afterexposure,were,
for the most part$ superficialin natureand healedin severalweeks;
only a few lesionspersistedand thesewere not disablingin any way.
Z@e hair regrewnormally,beginningaboutthreemonthsaftereqxmre.
T@ internallyabsorbedradiozwlidescausedno knownacuteeffectsand
mre rapidly excretedso thatbarel detectableactivitywas founda

$mar or two later,exceptng the Sr O and CS137isotopespresentia the
&generalpopulationand h 5.

tie 5- and 6-yearpost-exposuresurreyswere aimedprimaril.yat
evaluating the general.medicalstatusof the peoplein cmparlson with
the unexposedcontrol~pulation$particularlyas to slowlydeveloping
radiationeffects.

Medicalhistoriesof the peopleduring1958 to 1960were essentially
uneventful;no specialdiseaseoccurredand therewere no significant
differencesin mortalityrates. Fourdeathshave occurredin the qsed
peoplesinceeqosure givinga mortalityrate of 8.1 per 1000population,
comparedwith 8.3 per 1000 for the controlpopulationand 6.8 for the
MarshallIslandsas a whole. The birth rate in the exposedgroupover
the past six yearsindicatesno noticeablechangein fertility. The 24
birthsrepresenta rate of ~ per 1000population,casparedwith 62per
1000 for the controlpopulationand 37.3for the MarshallIslands(1957).
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Physiml examinationsshowedboth the exposedand unexposedpeopleto be
generallyin a stateof goodhealth. M conditionsvere seentwt Cotia
be directlyrelatedto radiationeffects. The incidenceof VaKLOUS
minor disordersin both adultsand childrenwas aboutthe ssmein the
exposedand unexposedgroups.

In connectionwith gTowthad developmentstudiesin the six-year
chronologicalage group,threeboys and one girl out of fiveboys and two
girlsin the exposedgroupexhibitedsignificantlyretardedskeletal
maturationas judgedby x-rayexamination,but the over-allgroupsizes
are too smallto warrantinterpretation.

A-cardiovascularsurveyof the adultsshowedno outstandingdifferences
betweenthe exposedand unexposedgroups.

An arthritissurveyshowedno realdifferencesbetweenthe exposedand
the unexposedpeople;the incidenceis aboutthe sme as that seenin
Americanpopulations.

An ophthalmologicalsurve~demonstratedno differencesbetweenthe exposed
and unexposedgroupsexceptpossiblya slightlygreaterincidenceof
cornealhypetirophyand searsin the eq?osedgroup.

A dentalsurvq showedno significantdifferencesin eithercti.esrate
or incMence of periodontaldiseasebetweenexposedand unexyosedgroups.
FWiatlon exposureappearsnot to have af’fecteddentitionin the
exposedchildren.

&e late effectsof radiationare difficultto assessas they are those
associatedwith nozmalsgeing (skin looseness,elasticity,and senile
c!=&=; =efiu Of the ~ir ~db~di~; 10SS of acc~o~tio% *uced
vimal acuity,and arcussenilis;reducedhearing;camiiovascular
changesincludingbloodpressureand degreesof peripheraland retinal
arteriosclerosis;retrogressionof neuromuscularfunctionand hand
strengthweremeasuredor estimatedon a O to 4 + scale). Comparisonof
thesemeasurementsin e~sed and unexposedindividuals-ofthe ssmeage
groupsrevealedno clearMfferences.

One case of cancerdevelopedin the e~osed groupfive years after
exmsure, but this is too soon,it is believed,to be relatedto radiation.
exposure. Ieukemiasurveysinkludingphysicsl”findingsjstudiesof white
c@.1 counts and tyyes$ alkalinephosphatasestaining,and basophilcounts—
showedno evidenceof leukemiaor leukemictendency.

G&neticeffectshave not been specificallystudiedbecauseof the smdll
numberof peopleinvolved. However,no ap~arentradiation-induced
geneticchangeshavebeen detectedon routinephysical.examinationin
the first-generationchihtrenof exposedparents.
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The hematological.surveyscontinueto show considerablefluctuationin
the year-to-yearmean levelsof leuko@es in both the exposedand
Unemsed groups. Themean leukocytelevel of the exposedgroupshowed
a decreaseat the 1960 surveycomparedto 1959 (no unexposedpeoplewere
examined). The reasonsfor these fluctuationsare not apparent. At
five yearspost-eqosure(1959),the exposedpeoplestillhad mean
plateletlevels10 to 15~below thoseof the uneqosed group,but In
1960 the lymphocytelevelsfor the firsttime equaledthoseof the
unexposedgroup. Themean erythrocytelevelswere slightlylowerin
the exposedpeoplebut a generalanemictendencyexistsin all
Marshallese,both e~osed and unexposed. The fact that some of the
blood elementsin the exposedgrouphave not yet returnedto the
l~els of the unexposedgroupraisesthe possibilitythat a residual
radiationeffecton the bone marrowpersists,but other,not immediately
apparent,factorsmay be involved.

Radionuclidebody burdensof Cs137~Zn65and Sr9° were evaluatedby
measurementin a whole-body counteror by estimationfrom radiochemical

~ apalysesof the urine. The mean body burdensfor 1959 were: CS137=
0.57A4c;zn65= O.~~c; and Sr90 = 6.ONC. Thebodyburdens of Z@
and Sr90 continueto risebut at decreasingrates,whereasthe levelfor
CS137appearsto have reachedequilibriumand now to be diminishing.
L$ttleor none of the bodyburdensof the e~osed groupappearto be
due to the initialexposure,sinceat presentthereis littledifference
b@ween the levelsof the exposedand unexposedpopulationslivingon
RongelapIsland. Thismaybe ex@ainedby the fact that additional
wkapon testsheld in the area have depositedadditionalfission
productsintothe environment,and the fact that certainstaplesof
diet are importedand,hence,the peopleare not living in a “closed
environment.“ Consequently,it may neverbe possibleto equatebody
buxdenswith environmentalcontaminations.In any case,the body
b@iens are now and willbe of small significancein termsof radiation
hazards●

Judgingfrom the Japanesepopulationsbeing studiedby the AtcmicEomb
CasualtyCommissionat HizmsMsa and Nagasaki,the next five yearswill
bq$t~-eriticallperiodfor the develcqanentof leukemiain the
Mar@allese. Sinceanimalexperimentsindicatethat stillotherlate
effectsmay occurin man suchas prematureageing,shorteningof life
span,increasein degenerativediseases,geneticchanges$etc.g
continuedcarefule-nation of thesepopulationsis in ofier; all
effectsshouldbe documentedand therapeuticproceduresinstituted
whereverpossible,shouldsuch effectsdevelop. In addition,the
r@ation of the environmentalcontaminationon Rongelapto the body
burdensof radionuclidesof the peopleMving there,imperfectthcxlgh
it is, warrantsclosestudy.

The UnitedNationsScientificCommitteeon the Effectsof Atmic
Radiationsnow reviewstheseyearlysurveys.


