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MEDICAL STATUS or RoJJOEL.t.P Pllol'l.z 5 YEAU Ant:a ExPoauu TO F.&.LLOUT 
BAl>IATIOIJ 

Robert A. Conard. ll.D., Bead. Karaball Island Medical SuneJB 

In March 1900 the recalar annual medical 1!11l'ft1 was carried out on the 
Rongelap people who bad reeel.Ted tbe heaviest Upo81lre to radlocative fallout 
5 years prevloualJ' lo tbe accident wblcb occurred following tbe experimental 
detonation of a nuclear weapon. 

Tbe examinations were OODducted on Roqelap IBland to whlch the people 
bad returned lo .JulJ' 1957. OD tbeir return. tbey were accompanied by an 
equallJ' large snap of UDeXpoeed relatives. 'l.b1a latter group has aerved aa a 
rompariBon population for tbe medical studies. Tbe Navy klndlJ' furnished an 
L8T for the 811rft1· 

These annual B1llTeY8 are carried out under tbe direction of Brookhaven 
National Laboratol'1 and l!IPOD80red by tbe Atomic Energy Commis8ion with the 
support of the '?rut Territory of tbe PacUlc hlanda. the Department of Defenee, 
and other governmental agenclea. A team of 20 physicians, acteoUats, and tech· 
niclanll, apeclaHm lo the Geld of radiation medicine, carried out the survey on 
Rongelap Island. 

On arrival of the tam at BonseJap there was 80IDe question lo the mind.a 
of some of the people u to the necetlllity of baTlng further examlnaUona. Ob­
ject.lOD.B to the eumtnatlona were malnlJ' directed toward their dislike of the 
blood sampllng. It wu also evident that the need for the examinations created 
aome COua!m lo the mlnda of tbe people about their health status. Some also 
were cimcerned about the radiological safety of their food and water for con­
sumption. Tbe people were reusured that tbeir bealtb wBB generally good and 
their food and water safe for coD8111D{ltlon, and the importance of continued 
eu.mlnatlona and tratmeot lo Ol'der to help inaure their continued good health 
waa stresaed. Tbeee esplanatloDll appeared to alleviate their fears and the 
people cooperated esttemelJ' well wttb the medical team lo carrying out the 
examinations. 

Tbe examinations included medical hlatories, complete phyaleal examinations, 
and blood and otber laborato17 examlnation11. In addition spectrocrapba of 
gamma ray actlTity were obtalDed from lodlvidual11 measured in a steel room 
and from radlocbemicat ana1Jala of urine samples lo order to determine their 
body burdens of radloauclldea. Aml1J'11e11 of the data are not complete and thoee 
data referring to tbt. reeent mrve1 must J>e considered as prellmlnary lo nature. 
In conjunction wttb tbe examinatlODl!, considerable medical and dental treatment 
of the people wall carried out to tbe extent ix-Ible under fteld conditions. 

Following the accident, the Bongelapese had shown lligna of algnUlcant ex­
posure to radiation such as abort-lived losa of appetite, nausea, vomiting, de­
pression of their blood formiDK tillnea, maltlple burns of the aklD from beta 
expoeare aDd internal abllorptlon of fhlaion products. 

Flndlnp on the past BUrft'T ftftllled that the people have recovered from the 
acute efrecta of their radiation exposure. No diBell.llell, Illnesses, or deaths have 
OC'CDrred which could be dlrectl7 related to tbelr radiation npoaure. The Incl· 
deuce of all d!9N.aes noted baa been about the same ln both the expoeed and 
unexpo&ed groups examined. The general physical condltlon of the exposed 
and unexpoeed people on tbe lalaDd appeared good and their nutritional status 
was saUSfactOl'J'. During tbe put Je&r one death occurred ln a 31>-year-old man, 
bringing the total death• in tile exposed group to 3 for the C>-year period. Thia 
repreaenta a death rate about equal to that of tbe Marshall !Blanda as a whole 
(about 7 deatba per 1,000 PoPalatlon per year). 

Findings, prevloaaly reported. wbicb were interpreted as suggestive of a sllght 
lag lo growth and development of the cblldren during the ftrst few years after 
exposure are being reevaluated a.Bed on more exact age data obtained on the 
past survey. The results of tbl.a evaluation are not complete enough to make 
any statements at present. 

One cBl!e of cancer (ovarian) developed in a 61-year-old female during the past 
year-, the ftrst C8J!e of cancer noted in either tbe exposed or unexposed popula­
tions. There is no retll!Oll to believe the canrer Is related to radiation effect. 

Fertillty does not appear to have been atrected since the birthrate has been 
higher in the expolled than in the unexposed llarshallel!e. A somewhat increased 
pre,·aJence of misearriages and stillbirths bas been noted in the exposed group, 
but due to the paucity of vital statistics on tbe Marsballese and the BJDJlll nam· 
ber of people involved, no statlatlcal analysts la poulble. 
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studies of the perlpberal blood roanta. A pomible GCllllUOD ls -. ID the blood 
platelets which are .u.tatl7 below the len!lm 1D U. unupoeed ll'OUP hilt lltlll 
within tbe normal raqe. There ls no Mideaee ol U7 untoward etreet a-.dated 
with tills ftnd1ng. 

The beta burna ot the U1D healed raP1d17 . darblc the ant tew lllOllth8 after 
expo11Ure. In 12 t'IUIEl9 taere remain e1J&bt ~ at the akin and pigment 
changes at the former Bite at deeper borna. B°""er, DO mdence of U7 can­
cerous cbanp ID uaeea acar& la aoted.. Ill tboee tbat loet hair, ncrowth of nonnal 
hair wu complete bJ 6 montba after ezpGIRlre. 

Very little l8 luaown about late •eeta of radiation In human beings. In­
creased Incidence of leukelllla ID the espaeed Japaneee people hall been noted 
and, In aniin&l studlea, the following late e4eeta of radiation ma1 ft!8Ult: Ufe 
shortenlnir, premature astnc, IDcreue ID decenentiTe dllleaM9, ble:reued lD­
cld.eDce. ot ma.llsDaDclee, opedtle9 of the leu al. tbe eJea. and puetlc cbnl" 
The Yarsballeee have beeD examlned for Midence of 811Ch changes, but none 
have been seen. Badlation-induced leukemia la kaowo to appear relatlvel7 llOOll 
after exposure and other qpee al. mallpa11C7 at later timeL Therelore. COll­
tinued examination are e•eatlal ID order t.o detect and, If pomdble, treat aucb 
effects Bbould theJ dftelop. . 

The radioactive &lalon product8 that had been abeorbed lnternal]J' bJ the 
Rongelap people were never aldllclent In amoant to reault In acute deeta. Tbeee 
radioactive materlal8 were exereted rapldlJ daring the ftnt 6 months after ex­
po811re. The island of llonplap rema1Da allghtlJ radloactiveb' eontam1Dated, 
but careful su"e:re showed the llllaod t.o be ate for habitation bJ the summer 
of 1007 when the people were returned to Bonplap. Studies of the body burdens 
ot radioactive materlala In theee people la an Important part of the medtcal 
surTeys. A 21-ton steel room with verT lleDSlttve radiation-detect.inc equipment 
has been tl8ed In the put two annual 11urT971 at Bonplap to determine the body 
burden11 of radlonacleldeL ID addition aamerom urine umple1 have been 
analyzed for radloactlviq. 'l'lle results of tbeee tltudle1 &bow that tbere bu 
been an IDcreue In bod7 bard.em, principally of ceaillJD 137, sine 85, and 
strontium 90 lllnce theJr return to Ronplap. About the •me levela of theee 
ll!Otoi- have been noted In thoee exl)Oled and anexpoled. 

During the ftnt 8 moatha after their return to Bonplap their body burden 
of cesium 137 are estimated to have 1Dcreued bJ factol'B up to 100 (resulting 
in a mean body burden ot 0.68 ~) ; sine 85 ls estimated to have Bbown a 
concomitant lncreeae (mean bodJ bard.ea of 0.88 l&C) ; strontium 90 11howed about 
u twentyfold llln'elUle rate ot excretion In the urine. On(J one •mple of bobe 11 
available for esttmatlnc the bodJ bDrden of Btrontlum 90. "l'h19 ta from a 
Rongelap man wbo died ID Aprll 19G8 (9 IDODtha after his returD to Bonplap) 
which showed 3.6 1111'!/Sr•/pa ca (11tronti11111 units). On the bul8 at North 
American data, It 11 expeeted that the values for dilldren would be blgber. 

Batted on preliminary ana(J918 of data from the IDOllt recent llDrYeJ' (8 to 20 
montbll after their return tD Bonplap), lt appean that the people haTe began 
to attain equlllbrium with tbetr llghtlJ coataminated environment. The ceetam 
137 levels appear to be ellghtlJ lower than the rear before, while the slDc 6G ha1 
increased sllghtly. The lltrontlam 90 analyeee, anfortunatley, are not available 
yet. The body burdens eltimated above are tar below the maximum permJB8lble 
levels; Celi um 137 ta about 2 percent of the JI.PL, and sine 85 Ill 1 percent o1. 
the HPL. . . · 

In 11UD1mary, a medical sarv97 ot the Hanhallese people In March lMe, 
5 years after expoltlre to fallout radiation, lbowed that the people had recovered 
from the acute eft'ects of their radiation npoeare and appeared to be general(J 
ID good health. 'l'b9 followtng tll*iftc ltatementll can be made In regard to 
their radiation health llltataa: 

1. No lllnet111e11 or di-. .. were foand that coald be d1rectl:y auoclated with 
acute radiation effect& 

2. One ca11e ot cancer and three deaths have occurred, bat with no direct 
relation to radiation effects. 

8. Fertlllty does not appeer to have been dected. The Incidence of mi. 
carriages and stlllblrtU appears to be 10mewbat higher than 1D the anUJ)Oled 
Marshalleae, bat a deftcleDC7 of vital statlatlea precludes deftnlte coaelallom u 
to whether or not this ta a radiation effect. 

4. Suggestive evidence of Bllght Jq In growth and deTelopment of espoBed 
children noted preTIOU11lJ ta being reevaluated on the basia of better BP data 
obtained during tbe put 1R1M'87. 



5.. Blood plaWet .191111a, ._ wWaba tile llOl'IMl ranp bat llOIHWlilat below 
. tboee ol tbe ................. t:IGL ,,. 

8. OD17 12 ea-. ...... l'ellldml muc- In tbe UJn trom beta barn& None 
MowlUIJ'r1fszceofa 1 .,....._ • 

T. Poalble late e«eeta of, radlattoa 1RICll u abortenlDC of lifespan, premature 
actnc. lDCreUed bM+hm• of ,...._,. ancl aaHpandea, lncreued bldd~ 
of dleeDft'athe d•--. Ol*ltlm of. tile 1-, ancl seneUc cbanpe baft aot 
._.. obwned. · ·· .,. d " , - .... 

8. nae odltDal bollT .,...... ~ ~ u.ortMld a.ton prodtletl appears 
to be too low to haft pl'Odlleed &D7 an• or loq·term eG'ect:a. 

9. Tbe ntum at. the people to tbe .upt17 contaminated Island of BoqMap 
baa m11111!d ..ae biera9e I& bod7 IMll'denll of celdam 111, s1Dc 815. and lltt'ODtlum 
80. BoweYW, tbe ...,... an far below tbe a«ePted maximum permlaalble dOM 
Ud lt la not beUeftd UT111dDWani e«ects will nnlt. 

Ia new ot De Umltllll bowleda9 of the late e«ecta ot radiation ID hamaa 
IJelnp, U la eoNHend -tlal . U.t llMldh!al 8lll'ft7B ot tile Roqelap people 
eaaUn• to be curled oat ta order to deted ancl treat lmmedlatel7 aDT pomible 
fartber e«ecta of ndllltfoQ tbat mfPt deftlop. Tboogh bod7 burdena of radlo­
aetln l80topm are well below Ge aeeeptect perml-1ble doee levels and no farther 
.tptfleant IDcnue bl ti- bmdena la antidpated. a cloee check on tbae lnela 
dariDC fatan medlcsl ...-..p 111 lndkated. 

(Whereupon, at 12: 30 p.m., the committee recessed, to reconvene 
at 9 p.m., the same day.) 

. '· , .. 

~OOH Sr.88101' 

~nieentat.ive Hoi.uOw. The committee will be in order. 
Our first witnem will be Dr. Gordon Dunning of the DiYiaion of 

Biology and Medicine of the AEC. Dr. Dunning will present a 
short sumpiary·of the effects of ~ject~ ·we will aecep~ his ~iled 
statement for the remrd, and insert it at the end of his testimony. 

Bepreeentatin HOLUUU>. Dr. Dunning, the Chair wishes to apolo­
gize for the necemity of askiJ.lg you to summarize your testimony. As 
you can see, we are running J&te. We are going to have to carry over 
some of our witnesaes until Friday morning. ID the morning we plan 
to start on article X of the outli~ which will have casualty estimates, 
human beings in the Unit.ed States. and article XIIl. We will try 
to cover that on Thursday. If we fail to get to some of the witnesses 
between now and then, ·we are going to have to carry over. We are 
running behind, and we have made commitments to members and 
others to have such data u is available on Thursday. . 

So at this time, Dr. Dunning, we Will ask yon to proceed. 
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Addendum FOLDER --N~.L..A-=-------

A NOTE ON THE VEGETATION 
OF THE NORTHERN ISLETS OF RONGELAP ATOLL, MARSHALL ISLANDS, MARCH 1959 

8.S. BLUMBERG* AND R.A. CONARD 

Fosberg'·" reported changes in the vegetation of 
the northern islets of Rongelap Atoll (observed in 
1956) which he inferred might have been associ­
ated with the radioactive fallout that occurred on 
this atoll in 1954. During the medical survey of 
the Rongelap people3 carried out in March 1959, 
an opportunity arose to visit some of these islets 

*:\"ational Institutes of Health, Bethesda, Maryland. 

and to re-examine the vegetation. A helicopter 
was available for transportation, which permitted 
general and detailed air examination as well as 
two short ground surveys. The northern islets were 
estimated to have received a radiation dose of 
:::::::: 3000 r. The islets of N aen and Ge gen were ex­
amined in greatest detail. The most striking fea­
ture observed from the air was the generally gray 
color of much of the vegetation, in contrast to its 
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Figure A-2. Affected Gutttarda speciosa with normal appearing Scaroo/a stricta. 

normal green color. Ground surveys revealed that 
Scaevola sericea was common and normal in ap­
pearance. Many of the Guettarda speciosa appeared 
to be in poor condition (Figure A-2). In some, all 
or nearly all the leaves were gone from the termi­
nal 1 to 12 in. of the branches, and other leaves 
were yellowed and shriveled. In other Guettardo., 
nearly all the leaves were gone, and the bushes 
appeared completely dead. More than 50% of the 
Guettarda were affected in whole or part. In one 
area of Naen several hundred yards inland from 
the ocean beach, there was a field of :::::30 Guet­
tarda, all of which were dead. Some young Pisonia 
grandis were seen which appeared to be in good 
condition. Mature Pisonia were seen which were 
partially defoliated, but these did not appear to be 
greatly different from those seen on Rongelap Islet 
on the southeast corner of Rongelap Atoll. None 
of the mistletoe-like clumps described by Fosberg 
were observed. Several Ochrosia oppositifolia were 
seen with nearly complete defoliation, which ap­
peared dead. A small grove of coconut trees near 
the center of ::\"aen Islet contained 4 to 5 dead 
trees within a radius of ::::::300 yards, which were 
decapitated at heights 5 to 12 ft above the ground 
with no evidence of axe or machete marks. Two 2-
headed coconut trees were seen, one with fronds 
that were mostly brown and appeared dead grow­
ing from the trunk ::::::2 ft below the true crown of 

the tree. Several trees had dry and shriveled 
fronds, and :::::6 had deformed bulges 4 to 8 ft be­
low the crown with apparently normal growth 
above the bulges. 

Photographs of the affected vegetation were 
examined by Dr. Fosberg; ~nd he stated that the 
changes were similar to those he had previously 
reported. 

It is not possible to evaluate the cause of the 
changes from the present observations. More ex­
tensive and detailed botanical and ecological sur­
veys will be necessary, both on the islands that 
received radiation and on those that did not, to 
determine whether the changes seen bear any 
relation to fallout. In particular, it should be noted 
that these observations were made during the dry 
season. 

We are indebted to Professor Frank Richardson 
of the University of Washington for identifying the 
plants, and to Commander W. Lyons, USN, for 
his assistance in taking the photographs. 
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