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This report concerns the medical follow-up sumey
of 82 Marshallese people two years after exposure to
fall-out radiation. On Rongelap island, 64 People and,
on .Ailingnae, 18 people were exposed to the radiation
on March 1, 1954, after an experimental detonation of
a nuclear device some 100 miles away. Initial and
follow-up studies on these people six months and one
year after exposure have he-en reported. The fol]owin g
is a brief summary of previous findings, which can be
found in detail in the previm]s reports.’

Background

During the first 24 to 48 hours after exposure, about
two-thirds of the persons in the Rongelap group ex-
perienced anorexia and nausea, and a few \’omited and
had diarrhea. At this time many also experienced itch-
ing and burning of the skin and a few complained of
Iachrimation and burning of the eyes. After this, the
people remained symptom-free except for symptoms
associated with skin lesions resulting from beta irradia-
tions of the skin, beginning about two weeks after the
accident. The effects of the irradiation can best be
summarized according to the mode of irradiation
under three headings: ( 1 ) penetrating irradiation,
(2) skin irradiation, and (3) internal irradiation.

Penetrating lrradiotion.-Tlle Rongelap people re-
ceived an estimated whole-body dose of 175 r and the
Ailingnae people 69 r of gamma radiation. Depression
of peripheral blood elements occurred as follows in
the Rongelap people: Lymphocyte levels fell prompt-
ly and by the third day were 55% of control values and
in the children qs~. of control values. These cells re-
mained at this level. with only slight recovery by six
months. At one year, there was further recovery, but
they were still below’ control levels. Xeutrophil levels
fluctuated considerably during the first few weeks. but
they fell gradually to a low of about 50% of control
values bv the sixth week after exposure. Recover\’ was
slow. At’ six months, counts were still below control
levels, but by one year the! had returned to the level
found in the control population. Platelet levels fell to
about 30% of the control values by the fourth week.
By six months, the levels were still depressed to 70%
of control levels, and at one year the mean platelet
count was still below that in the control population.
but it was slightly higher than at the six-month survey.
The depression of blood elements in the Ailingnae group
was similar to that in the Rongelap group except
that it was less marked. Changes in the hernatocrit
had not been remarkable in either of the tuw groups.

From the Jledical Department,’ Brookhaven National Lab-
matory (Dr. Conard ), Naval Medical Research Institute,
Bethesda, \ld. ( Licuterxmts Huggins and Richards), and
\Valter Reed Army Hospital, \Vadlington, D. C. ( Colonel
Lowrey ).

● Detonation of a nuclear device in 1954 resulted
in the exposure of 82 people to fall-out radiation

consisting of a whole-body dose of gamma radia-
tion, beta rad;ation to the skin from radioactive ma-
terial in contact with the surface, and internal radia-
tian from radionuclides absorbed from food and
drink. Gastroin~estina/ symptoms occurred duiing the
first 24 to 48 hours after expasure and then sub-
sided. Irritation of skin and conluntiiva was seen
during the same period. No subsequent abnormalities
were seen in the eyes, but the sk{n manifested epiia-
tion and spotty lesions beginning about two weeks
after the expasure. Residual skin lesions were found
in 15 subjects two years after the exposure. Hemato-
logica/ data show a progressive recovery from the
initial damage. The general health of the exposed

peaple was good, but the irradiated male children
showed a mean deficiency of 5.33 cm. in height

and 3.4 kg. in weight two years after the exposure.
NO comparable effect was seen in the girls. The
quantitative data obtained from radiochemical anal-
ysis of the urine showed that these people are still
excreting cerium- 144, praseociymium-1 44, and
strontium-90, but in amounts estimated to be well
below permissible levels.

Beta Irradi(ifion Of the Skin.–No accurate estimate
of the radiation dose to the skin could be made. Spotty
lesions of the skin and epilation began to develop
about t~vo \veeks after the exposure. The lesions oc-
curred largely on exposed parts of the body that were
not c(werecl by clothing. Xlost of the lesions were
superficial and exhihited pigmentation and dry, scaly
desqllamatioll and were associated with little pain.
Rapid lwaling and repigmentation followed. Some
lesions Ives-e deeper, exhibiting wet desquarnation, and
were more painful, and a few became secondarily in-
fected. Repigmentation gradually took place in most
lesions. and some of the healing lesions. particularly
on the hack of the neck, cleveloped pigmentation cf a
grayish. dllskv color ancl a thickening of the skin with
“orange-peel” appearance. By one year, however, this
type of pigmentation had greatly lessened. Deeper
lesions on the clorsum of the feet continued to show
lack of repigmentatiou, with scarring in some cases at
one year. Histopathological studies of the skin showed
changes consistent with radiation damage. Spotty
transepidermal damage with atrophy and flattening of
the rete pegs was a common finding, with areas of
relatively normal skin between. The dermis was much
less affected than the epidermis. Biopsies taken at six
months showed considerable improvement, hut with
some persisting histopathologica] changes.

I
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Internal Irradiation, -Radiochemical analysis of nu-
merous urine samples from the exposed persons showed
some degree of internal absorption of radioactive ma-
terials, probably as a result of eating and drinking
contaminated food and water. Calculations of the body
burden of these materials, however. showed that the
concentration was too low to cause any serious effect.
Analysis of urine samples six months after exposure
showed that there was only barely detectable radio-
activity remaining in some cases.

These studies revealed that, other than tile occur-
rence of skin lesions, loss of hair, and early symptoms,
there had been no other symptoms or disease processes
encountered that could be attributed to radiation
effects. There had been no deaths. The diseases en-
countered had been no more severe or frequent than
in the nonirradiated population. This was true even
during the period when the greatest depression of the
peripheral blood elements occurred. It was diEicult to
evaluate the effects on fertility. A number of appar-
ently normal babies had been born, however. and
further pregnancies had occurred. Ophthahnoscopic
examinations and slit-lamp observations were made
initially and at one vew after the exposure. No opacity
of the lens or other eve changes were fmlnd that could
be attributed to radiation.

I Present Findings

The present survey two years after exposure in-
cluded examination of the exposed hlarshallese (64
Rongelap and 1S Ailingnae people, along with 10
babies born to these people since the event) and, in
addition, a control group of 57 unexposed A4arshaIl-
ese from Rita village on Majuro who were previous!’
examined at the time of the six-month survey. In addi-
tion, control data on blood from another group of 127
unexposed Marshallese from Majuro, obtained at the
time of the initial survey, was also used for comparison
of hematologic:d finclings.

History During Interval and Clinical Finclings.–Both
the control and exposed groops had been in good
general health during the previoL~s 12 months. An
epidemic of chickenpox, with no reportecl complica-
tions, in~rolved a large percentage of both populations
in the interim between the one-year and two-year ex-
aminations. One case of uncomplicated measles oc-
curred in the Rongelap group cluring the year. In this
period. five childbirths were reported among the
Rongelap people and one in the control gro~lp. These
infants have developed normally and are free of any
apparent abnormalities. Five Rongelap tvomen and
three women in the control group currently have un-
complicated pregnancies. One child and an adult in.
the exposed group were seriously ill during the past
year and, recent]! after this sLlrvey ( May 13, 1956),
one de~~th, ~vhich \\’ill be discussed below, occurred
among the Rollge]ap people.

Physical ex:Lmin:~tion revealed that the people of
both the exposed and control groups appeared to be
generally in goocl health and with good nutritional
status. Clinical abnormalities were not LInLISUaland
were about eqwdly distributed between the two
groLlps. lVi th the exception of the resiclua of skin
lesions, none of the findings in the exposed groups
could be attributed to the effects of irradiation. A 77-

year-olcf man gave a history of paresis of the right
upper and left lower extremities of nine months’ dL.ua-
tion, with gradL~a] improvement in strength and func-
tion during the previous few months. Clinical findings
substantiated a diagnosis of cerebrovascular accident.
An n-year-old boy had been hospitalized about a year
previousl> v-ith acute rheumatic carditis and cardiac
decompensation. ( This disease, though uncommon,
does occur in the Alas-shall Islands. ) The diagnosis of
rheLlmatic heart disease with mitral stenosis and in-
sLdliciency was substantiated, and, at the time of ex-
amination. the boy was fully active without evidence
of decompensation.

On Ma} 13, 1956, a 46-year-olcl Rongelap man died
sudden]} after an illness of about cme hoLm. The pa-
tient had been quite well until his present illness,
except for two short ilh~esses, which occurred ~Lyear
ago and four months previously, and were character-
ized by pyrexia ( 102-104 F [38.%40 C] ) headaches
and bodyaches, general malaise, and a slight cough.
In addition, he had complained occasionally of vague
abdominal pain, but there were no associated physical
findings present. Previous physical examinations had
given essentially negative results except for hyper-
tension ( blood pressure 148/104 mm. Hg ), which was
present on the first examination. a few days after the
radiation exposure occLmred ( ? years previously). The
condition no cloubt antedated the exposure. The pres-
ent illness was char~cterized by acLlte onset of dyspnea.
and the patient cc,mplained of abdominal pain. He
died before he could be brought to the hospital.
ALltopsy and microscopic examination of tissues re-
vealed myocardial hypertrophy ( left side) and peri-
cordial effusion with pulmonary and hepatic congestion;
benign nephrosclerosis; and coronary artery arteri-
osclerosis. A diagnosis of hypertensive heart disease
with congestive failure seemed jLlstified. There ~vas no
apparent CilLISd relationship with radiation effects,
particL&wly since hypertension was undoL1btedly pres-
ent at the time of the radiation exposure.

Growth ancl Development: Growth and develop-
ment, based on height and weight changes, were com-
pared in nine males, between the ages of 3 md 15
years, and in nine females, bet\veen the ages of 5 and
19 years, from the exposed ancl control groups. Un-
fortunately, control data were only available from
the six-month and the present survey for comparison.
and the numbers were limited dLle to the inability to
locate some of the previously matched control chil-
dren. The irradiated male chilcfren, compared to
matched controls at both six mouths and two years,
showed ~ mean deficiency of 2.1 in. ( 5.33 cm, ) in
height and 6.5 lb. ( 2.9 kg. ) at six months after ex-
posLu-e and 7.2 lb. ( 3.4 kg. ) at two years. There was
no real difference in the female children. Even though
slight differences were noted bet~veen the irr~ldiatecl
and control male children, it is not possible to attach
any significance to these differences because of the
small number of children in~’olved and uncertainties
concerning the racial homogeneity of the two popuki-
tions. Greulich and co-workers,’ in surveys of Japanese
children IV11OsLmvived the atomic bombings at Hiro-
shima and Nagasaki, noted retarclfition of grcwth and
development in the exposed male children, when com-
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pared with unexposed Japanese children, whereas
there was little difference between the female children
of the two groups.

Residual Radiation Lesions of the Skin. -Residlml
lesions were present in 15 of the Rongelap people,
and only one residual lesion was observed among the
18 Ailingnae people. The latter group was exposed to
considerably less fall-out, and they had developed
much milder lesions.

Fig. l.–l%otograp]l showing superficial lesion due to bet~
radiation of back of the neck in a 15-year-o[d girl about six
weeks after exposure. ,Xote areas at sides of neck that have
desquamated as contrasted to the center region, which shows
hyperpigmentecl thickening of skin, ,vhich grad(mlly desq~la-
mated also.

The majority of all lesions showed improvement.
Almost all of the early superficial lesimls were com-
pletely healed at this time. f~.it}m(lt any app.went re-
sidual changes. Figure 1 shows an early superficial
lesion of the neck, and figure 2 shows the completely
healed appearance of this lesion at the time of this
study. Lesions that showed dusky, gray hyperpigmenta-
tion cluring the first year after exposure ( mostly on the
back of the neck) showed less hyi>erpigmentation, and
in most cases there h:tcl cleve]oped a more normal
mahogany color. All residual depiglnented lesions con-
tinued to show varying degrees of repigmentation, and
in some cases l-epignlent~ltion WM complete. The le-
sions showing t]le most residllil] change were those in
three cases of lesions of the dorsllrn of the feet and one
lesion of the e~lr.These lesions showed varying amounts
of scarring and atrophy of the skin, with some ad-
herence of the skin tO the subcutaneous tissues ( fig.
3 and 4). The center of the ear lesion \\’asfixed to the
underlying cartilage. Even in these lesions, however,
there was no evidence of degradation or breakdown
of the tisslles, and in no case was surgical repair con-
sidered necessary ~lt the time of this study. Although
it was believed possible that these lesions might not
respond well after trauma, all biopsy lesions healed

per primam. There was no evidence that the intense
sunlight to which these people are exposed had ad-
versely affected any of the lesions. There appeared to
be no evidence of any change which wmdd suggest

1“ma Ignancy.
Biopsy specimens were taken from 15 residual le-

sions. Comparison was made with control biopsy
specimens taken from the neck, the antecubital fossa,
and the dorsum of the foot from nonexposed .Mar-
shallese. Specially stained sections from earlier biopsy
specimens were not yet available at the time of writ-
ing. A detailed description of comparative changes in
the present sections with earlier sections. however,
will be made the subject of a future report.

The following changes were noted in the two-year
postexposure biopsy sections: 1. No neoplastic lesions
were present. 2. NO epidermal cellular alterations sug-
gestive of a precancerous lesion were seen. 3. In some
sections, acanthosis, absence of pigment in the basal
layer, and atrophy and benign dyskeratosis were noted
occasicmall~. in the stratum spinosum of the epidermis.
4. The papillary layer of the dermis frequently showed
distiuct degenerative alterations in the collagen, char-
acterized ~lsuidly by homogenization of the collagen
and what appeared to be an alteration in the distri-
bution of mucopolysaccharicle when compared with
control sections. Occasionally mucin was seen in areas
of degeneration in the dermis. 5. Capillary dilatation
was noted in the dermis and, in one patient, in the
hypodermic. Medial degeneration in an artery was
noted in one patient. 6. The biopsy specimen from a
single patient showed increase in heavy dense bands

Fig. 2. —P]lotograpll in same patient as figure 1 two years
after exposure showing complete healing of lesion.

of collagen in both the papikry and reticular layers
of the dermis. \Iost of these changes were consistent
with late radiation changes in the skin previously
reported.

Hematological Findings.–As in the past, the groups
were divided according to age and sex in order to
make appropriate comparisons of the various blood
elements.



vol. 164, No. 11

The divisions were as follow’s: leukocyte counts in
persons under 5 years of age ( 6 from Rongelap and
2 from Ailingnae ) and in persons over 5 (58 from
Iksngelap and 16 from Ailingnae ); platelet counts in
ma]es under 10 (!) from Ro{lge]ap and ~ from .Ai]ing-
nae ), in males over 10 (22 from Ronge]ap and .5 from
Ailingnae ), and in all felna]es (33 from Rtmg,elap and
11 from Ailingnae ); and hematocrits in males under 15
(12 frcrn Rongelap and 2 fron] Ailingnae ). in males
over 15 ( 19 from Ronge]ap and 5 from ,4ilingnae ). and
in all femak;s (33 from Rongel~p and 11 from ,\il-
ingnae ).

In both the Rongelup and .Ailingnae people, the
mean total leukocyte level and mean absolute neutro-
phil counts, as in the one-year examinations, were equal
to the control mean levels in both the under-5 and
over-5 age groups ( fig. 5). There ~{ere some people,
however, who had neutrophil counts slightly below
normal ( 10 with counts of 2,500 or belo~~ per cubic
millimeter in the exposed groups as compared with 2
in the control group ). None of the people with these
lolver counts htid comparably lov’ counts at the one-
year examiutition, however. w,hich teuds to make the
finding less significant. The mean ltnel in the exposed
grollps was brought 111}to the control level by the
presence of slight neutrophilia in some indilriduals.

The mean absolute lymphocyte level was slightly
increased over the one-year level. The mean level
was still, however, somewhat below the mean control
level ( 75-S0% ) in both age groups in the Rongelap
and Ailingnae people ( fig. 5). In the exposed groups,
six people had lymphocyte counts of 1,500 or below

Fig. 3.–Photogr;~ph showing beta-nlcfiation lesions of the
feet in 12-year-old boy four weeks ofter exposure. There is a
weeping ulwration between first and se(wnd toe$ of right foot.
h’ote desquamation of both feet.

per cubic millimeter as compared to none ill the con-
trol group. Five of the six had shown low counts also
at one year and before. The mem~ monocyte levels
in both exposed groups showed an increase over the
one-year level and were abcut equal to the two-year
levels in the Rita controls but were somewhat below
those in the \lajLn-o ccntrols.
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The mean eosinophil levels showed an increase over
the one-year level in both groups and were slightly
above the mean level of the .\Iajurts controls, but, in
the Rongelap group, they were slightly belcw the
two-year levels in the Rita controls. A considerable
number of individuals in both the exposed and con-
trol groups showed eosinophilia. Since it was thought
that parasitic infestation might have been responsible,
stool examinations on 10 Rongelap people with high

Fig. 4.–Photogr:1pl1 in Mole patient as in figure 3 two years
after exposure sh:)lving that further repignwnt:ltion has oc-
curred. There is atruph!. and mu-ring of skin with some ad-
herence to s~ll~clltanetnls tissues irt site of deepest lesion,
between first nnd second tow of right foot.

eosi]]ophil counts ivere dolw, lmt no owl or parasites
were found. The eosinophili;i ~~~ightbe d~Ie to trichi-
nosis or some obscure cause.

The Inean platelet level in the Rougeltip males
showed a slight ilwretlse over the one-y-ear level, but
ill the females the mean level shoIved a slight de-
cre~ise so that the meau of the combined groups was
about the same as at one year ( fig. 5). The less-ex-
posed Ailingnae group showed no increase in the
mean platelet le~’el at tlvo years compared to that at
one year, except for the younger males who showed
au increased level. In both exposecl groups, the plate-
let levels were betIveeu 70 and 85% of the controls
( depending ou which control group was used for
comparison ). There were four individuals, all in the
Rongelap group, with platelet counts below 150,000
per cubic millimeter. (The lowest count was 68,000. )
Of the four, three had previously shown low counts.
Only one person in the control groups had a platelet
COLlntof below 150,000 per cubic millimeter. The de-
lay in the return to normal of the lymphocyte and
platelet levels is similar to that reported in follow-up
studies of Japanese casualties two years after the
atomic bombings.’ In both exposed groups the hema-
tocrit levels were not remarkably different from the
control levels.
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Special examination of blood smears from both ex-
posed and control groups, stained for alkaline phos-
phatase, have been carried out. NO significant findings
in regard to a leukemic process were found, but this
examination yields good base-line data on these popu-
lations for future examinations. Differential counts on
4,000 white blood cells showed no cases in which the
proportion of basophils was increased.

Ophthalmic Examination.s.-Ocu1im disorders were
about as common in the exposed as in the control
population. All lens opacities and cataracts could be
classified as congenital, presenile, or senile. There were
no opacities that resembled those due to effects of
radiation. It is not known whether or not the whole-
body dose of 175 r of gamma radiation received by
the Rongelap people may result in opacities of the
lens at a later date. The incidence of cataracts and
other ocular disorders observed in the Rongelap and
control people is consistent with that which might
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Fig. 5.–GrapIl showing effect of whole-lmdy radiation (175 r)
on blood elements in Rongdap people.

be expected when their racial background and the
climatic conditions uncler which they live are taken
into consideration.

Analysis for Internal Radioisotopes

Radiochemica[ analysis of 57 liters of chemically
treated pcoled urine from Roneglap people showed
that the precipitate contained radioactive strontium
( Sr’” ) in the amount of 64 z-l disintegrations per
minute, with a like amount of radioactive yttrium
( l’””). The greatest activity, present in the amount of
700 &10 disintegr~ltiorls per minllte, was identified as
due to r;ldiotlctive ceri~lnl ( Ce’ ‘“ ) and radioactive

praseodymium ( Pr’ ‘“ ). Ew-lier studies h~d shown that
the aver-age Z4-llollr urine output of the hlarsballese
WaS 5S0 ml, T1l(ls the 57 liters represented about 100
24-hour samples, which gave the following values in
disintegrations per minute per 24-hour sample: W’”,
0.6 and Cc’” and pr’”, -[ .0. These values are estimated
to be well below the maximum permissible body bur-
dens of these isotopes and when biological and physi-
cal half lives are taken into consideration agree fairly
well with the origin~l] estimates of body burden two
years ago.

J.A.M.A., July 13, 1957

Radiochemical analysis of bone samples taken from
the Jlarshallese man who died revealed Sr90 in the
amount of 1.6 tiO.06 disintegrations per minute per
gram of ash, w’hich is weI1 below the accepted toler-
ance limit and is in the range of activity for this iso-
tope found in the bones of Americans. Examination
of roentgenograms of femurs of exposed children re-
vealed no bone defects from possible deposits of
radionllclicles.

Summary

The medical survey of the Rongelap people two
years after exposure to fall-out radiation shows that
the people appear to have been generally in a good
state of health and uutrition and are making satis-
factory recovery from their radiation exposure. Serious
illness had occurred in two individuals, but neither
of these illnesses nor clinical findings in other indi-
viduals can be attributed to radiation effects. One
death. which was due to hypertensive heart disease,
occurred in \lay, 1956. in a 46-year-old Rongelap
man. The cause of death could not be correlated with
radiation effects. Previous examinations show that the
disease was undoubtedly present at the time of ex-
posure to fall-out radiation.

There is evidence of continued improvement of
hemopoiesis. The mean lymphocyte count, which was
slightly increased over the one-year levels, was still
found to be sIightly below the mean control count.
The mean platelet level is about the same as that
found at one year after exposure and is still slightly
below the control level. The mean neutrophil count,
as at one year after exposure, was LIp to the control
level. Eviclence from the ?daishallese experience indi-
cates tl~at the lowered levels of these blood elements
have not lowered the resistance of the people to dis-
ease, and the present levels are not considered to
represent a serious condition.

Resiclual changes in the skin from the beta irradia-
tion continue to show improvement. Pigment abbera-
tions are still evident in 15 cases, and, in 4 of these,
there is also scarring with some adherence of the skin
to the subcutaneous tissue. There is, however, no gross
evidence of tissue breakdown or malignant change
in any of these lesions, and surgical repair is not con-
sidered necessary at the time of this study. Histologi-
cal examination of skin biopsy specimens from sites
of radiation lesions show residual effects of radiation
damage but no evidence of premalignant or malignant
changes. ophthalmological survey reveals that there
are no radiation-induced lens opacities and that the
incidence of ocular lesions is similar in exposed and
control populations.

The racliochemical amdysis of the urine of the Ron-
gelap people shows measurable activity which is
largely due to radioactive cerium ( Ce ‘“) and praseo-
dymium ( Pr ‘“ ), with only slight activity due to radio-
~ctive strontium ( Sr ‘“). The body burden of these
isotopes is estimated to be well below the permissible
levels. Examination of bone specimens taken from the
putient who died shows no radiation that can def3nite-
1~ he associated with full-out deposition in the bones.
Studies of roentgenogrwns of the femurs of the ex-
posed children sho~v no evidence of any bone defects
from possible deposits of radionuclides.



Vol. 164, No. 11

C. P. A. Strome, HkIC, W. K. Border, HXIC, J. W. Hamby,
HM 1, W. G. Clutter, Hkf 1, L. D. Snow, Hil 1, and C.. D. Sev-
erson, Hkl 2, JNavy technicians from the .Naval iledica] Re-
search Institute, Bethesda, Xld., assisted in technical phases of
this study.

Dr. S. W. Lippencott of Brookhaven National Laboratory
made the histopathoksgical evaluations of skin biopsy specimens.

Dr. W. C. Xlohsney and Jliss L. Fliegehnan of the Boston
City Hospital carried out the alkaline phosphatase analysis of
blood smears.

Lieut. A. G. .%hrodt, \lSC, and Pvt. A. Burstein, U. S. Army,
of Walter Reed Institute of Research. Dr. 1. Harley and \lr.
E. Hardy of the New York operations offi-ce of the Atomic
Energy Commission, and Dr. S. Cohn of the Naval Radiological
Defense Laboratory, San Francisco, carried m!t the radiochemi-
cal analyses.

Dr. C. L. Dunham, Director of the Division of Biology and
Medicine, Atomic Energy Commission, and Lieut. Commander
I. V. King, lfSC, USN’, furnished assistance in this shldy.

This study was supported by the United States Atomic
Energy Commission.

References
1. Some Effects of Ionizing Radiation on Human Beings:

Report on Marshallese and Americans Accidentally Exposed to
Radiation from Fallout and Discussion of Radiation Injury in

Human Being, edited by E. P.
C. L. Dunham, U. S. Atomic

1197

Cronkite, V. P. Bond, and
Energy Commission. 1956.

Conard, R. A., and others: Skin Lesio~-s, Epilation and Nail
Pigmentation in hfarshallese and Americans Accidentally Con-
taminated with Radioactive Fallout, ,Naval \[edical Research
Institute Report no. N\l 006012.04.82, U. S. Atomic Energy
Commission, Aug. 29, 1955 Bond, v. p,; Conard, R. A.;

Robertson, J. S.; and Weden, E. A. Jr.: k[edical Examination
of Rongelap People Six Xlonths After Exposure to Fallout,
\vT-937, Operation Castle Addendum Report 4.1A, U. S.
Atomic Energy Commission, April, 1%5. Cronkite, E. P., and
others: Twelve-Month Postex~osure Survey on hiarshallese
Exposed to Fallout Radiation, Brookhaven National Laboratory
Report no. B.NL 384 ( T-71), L’. S. Atomic Energy Commission,
.Aug., 1955.

2. Creulich, W. W.; Crismon, C. S.; and Turner, M. L.:
Physical Growth and Development of Children Who Survived
Atomic Bombing of Hiroshima or Nagasaki, J. Pediat. 41s121-
145 ( Aug. ) 1953.

3. Kikuchi, T., and Wakisaka, G.: Hematologica] Investiga-
tion of Atomic Bomb Sufferers in Hiroshima and Nagasaki
Cities, Acts Scholae \fed. Univ. Kioto 3(}: (pt. 2): 205-237,
1952. Snell, F. 31.; Neel, J. V.; and Ishibashi, K.: Hematologic
Studies in Hiroshima and Control City TWO Years After Atomic
Bornhing, Arch. Int. Med. W1:569-604 ( Oct. ) 1949.


