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MEDICAL suim: Of THE PtOPLE OF RONGELAP AND UTIRIK ISLANDS 
NlllE;•o TEN YEARS AFTER EXPOSURE TO fAL' F ~IATION 

(MARCH 1963 AND MARCH 1964) 

-~•; _lntroduclft . 
The resulu of~ ~~cal su~e, hftl:ie pcopl~ 

Rongelap in the Marshall Islands, carried out• 
March 1963 and March 1964, 9 and 10 years after 
the accident, are presented in thil re~ Theae;: 
people had been accidentally exposed to faliOut 
radiation following a detonation of a high yield 
thermonuclear device during experiments at 
Bikini in the Pacific Proving Grounds in March 
1954. An unpredicted shift in winds caused a 
deposition of significant amounts of fallout on four 
inhabited Manhall Islands to the cast of Bikini 
(sec Figure 1) and also on 23 Japanese fishermen 
aboard their fishing vessel, the Lucky Dragon. Of 
the inhabitants of the island of Rongelap, 105 
nautical mil~ away from the detonation, 64 re­
~tbe laqcst fale":! CXP4!11rc: -~ estimateG. 
:dlWii 175 radi'Of wH61e ~eocf1gamiiaa radiation, 
t:ab. · -. . 'oo of ti. ~icni so~ in_ 
:Jr:rp.criigfiUntemal absoipcion of~ 
activ~ matirials~ inhala,ion and~· 
Another f8 Roiigelip people away on a nearbiy 

loliJld (Amns*~·· o<~feo 
~ied enly an:• ••• ~ -· .. · dose of aboursa,, 
r.ctl:'11lcrc ~re SA.meri '"· . servi en oh:Sj>­
·.ial?'f of Rongerik ~ tDJ;h«; _ .c· ho JeeeiMl' 
ldlbut the same &niMlii-;;li·fll · 'the 
!longelap people on Ailingn~ .. ;!" l57 

'l'Marshallesc on Utirik Island,~. . ;:s •. 
thcr east, received abOut an .. ·. t• :lldf of 
whole-body radiation. The fallout ··· ·zi0i:~ble 
on this island and no skin effects d~.· 

The . people were evacua\tllf f'nlal;these 

~!::~~ ··- , n&U: 
150 miles to the sou , . 'Mten~ 

r&GiiCZf In view of the generally negative fin 
American servicemen, they were later returned to 
their duty stations. The Utirik people were also 
allowed to return to their home island, where 

radioac.dw __ .. ' . ~t enough to 
allow llie , Bau.r. ap Atoll wli 
consid~ tO. · _JH!Uy c~~atcd, a tem-
porary village ~tell for the &ngclap 
people on Majuro Atoll several~ed miles to 
the south, where they lived for the following 31/2 

yean and were examined at yearly intervab by a 
special medical team. In July 1957, aftetearcful 
evaluation of the radioactive contamination situ­
ation, Rongelap w..4~w.d cdauldered safe for 
habitation. A new vilbtge \:Val constructed, and the 
Rongelap people were moved there by Navy ship. 
The annual medical surveys have since been car­
ried out on Rongelap Island. 

A group of more than l 00 Rongelap people, 
who were relatives of the exposed people but had 
been away from the island at the time of the acci­
dent, moved back with the Rongelap people to 
their home island and have served as an ideal 
comparison population for the studies. This num­
bet ~ce increased to about 200. Following 
the i4ftial survey of the Utirik people on Kwa-. 
jalein in 1954, a repeat survey was carried out in 
March 195 7. In addition, during tbe past survey, 

:::;;l:• 
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Figure l. Map of Fallout Area <"I 
(March l, 1954), Marshall Islands. '1 
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Summary of Manhallele PopulatitJiW EQlained Since 1954 
. .. '~l- . . -

Group No. in group 

~ ... DON P°"'1.ATIO* 

1954 April 
1956 
1957 
1958 
l~ 

Majuro 
llita 

*" llonrfelap 
.;llijt'.' Rongidap 

Rongelap 

115 (adults aad children) 
57 M~ 

100 ;;:_" .~ 

170 
170(age >lOonly) 

700-817 
1008-1082 
j&t-900 
SDl-970 
801-1058 

EXPOSED POPULATIONS 

Rongclap ( 175 r) 
Ailingnae (70 r) 
American servicemen 
Utirik ( 14 r) 

67 (includes 3 in utero; annual exams) 
19 (includes l in &Uno; annual exams) 
28 (examined 1954 only) 

157 (examined every 3 to 4·years) 

1-86 
1-86 

401--428 
2101-225i 

UNEXPOSED CHILDU:N ( < 10 YEAJlS A.S OP 1964) 

Rongelap & Ailingnae 45 (exposed parents) 87-136 
Rongelap 75 (unexposed parents) . 801-1058 

'.!258-2278 Utirik 20 (exposed parents) 

as in the previous surveys, a visit was made to 
_Kwajalein and Majuro Atolls for examination of a 
number of Rongelap people, now residing at these 
atolls, and also groups of children who represent 
part of the control group used for the growth and· 
development studies of the exposed children. 

Table 1 lists the various populations that have 
been examined since 1954. 

The accumulation of data from these surveys is 
becoming increasingly voluminous. Since condi­
tions have not been favorable for performance of 
extensive statistical analyses or use of electronic 
computing procedures to store and manipulate the 
data, the annual survey reports published by this 
Laboratory are made as complete as possible. This 
report, therefore, includes a considerable amount 
of raw data, much of it in appendices, so that 
othen may have an opportunity to make further 
calculations if desired. 

Summary of Past Findings 

Reports have been published on the findings of 
surveys made at the following times after expo­
sure: initial examination,' 6 months, 2 1 year,J 2 
years,' 3 years,' 4 yean, • 5 and 6 years,' 7 yean• 
and 8 yean. • The following is a brief summary of 
the findings previously reported. 

During the first 24 to 48 hr after exposure, about 
~ of the Rongelap people experienced anorexia 
and nausea. A few vomited and had diarrhea. In 
appendix 10 the individual histories of nausea 
and vomiting are tabulated. Many also experi­
enced itching and burning of the skin, and a few 
complained oflachrymation and burning of the 
eyes. Following this, the people remained asvmp­
tomatic until about 2 weeks after the accident, 
when cutaneous lesions and loss of hair developed, 
due largely to beta irradiation of the skin. It was 
apparent when the people were first examined, a 
few days after exposure, that the lymphocytes 
were considerably depressed and that significant 
doses of radiation had probably been received. In 
addition to the whole-body dose of radiation and 
the beta irradiation of the skin, radiochemical an­
alyses of the urine showed that measurable 
amounts of radioactive material had also been ab­
sorbed internally. The effects of the radiation can 
best be summarized under three headings accord­
ing to the mode of exposure: penetrating irradia­
tion, skin irradiation, and internal irradiation. 

PINETRATING RADIATION 

One of the earliest findings indicative of signifi­
cant exposure in these people was lowering of 



levels of leukocytes and platelets of the peripheral 
blood. This was most marked in the 64 people on 
Rongelap who had received 175 rads, and was less 
marked in the other groups receiving less expo­
sure. The hemopoietic depression was roughly 
proportional to the dose of radiation received. 
Even in the 157 Utirik people who received only 
an estimated l 4 rads, it was possible to distinguish 
slight platelet depression in the group as a whole. 
The smaller group on Ailingnae and Rongerik 
showed peripheral blood levels between those of 
the high and low exposure groups. The chrono­
logical records of blood findings in the Rongelap 
and Ailingnae groups are presented in Figures 20, 
27, and 32 and in Appendices l and 2, and in the 
Utirik group in Appendix 3. 

Lympliopenia of about half the level of the com­
parison Marshallese population was evident when 
the Rongelap people were first examined on their 
arrival at Kwajalein 3 days after exposure. In 
children <S years of age the lymphocytes dropped 
to 25% of the levels in the comparison children, 
but showed a slight rise during the following 
weeks. The depressed level was maintained with 
only slight increase noted by one year. In the fol­
lowing year, mean counts approached the levels 
of the comparison population and have generally 
remained slightly below. 

• Veutropliil levels fiuctuated considerably during 
the first month; possibly this was related to the 
prevalence of beta burns of the skin during that 
period. Neutrophil depression became evident by 
5 and 6 weeks post exposure with levels reaching 
about half that of the comparison population in 
the adults and slightly lower in the children <5 
years of age. This degree of neutropenia was insuffi­
cient to result in any apparent increased infectious 
processes, and indeed it was noted that neutro­
philic leu.kocytosis was possible in people showing 
casual infections at this time. Neutrophil levels re­
covered more rapidly than lymphocyte levels and 
reached near control levels by one year. Subse­
quent annual surveys have revealed that recovery 
does not appear to be complete, particularly in 
younger and older age groups. 

Platelet counts showed less fiuctuation than other 
blood counts and fairly consistently showed in­
creasing depression, reaching levels of about 30% 
that of the comparison population by the 4th 
week. A spurt of recovery to about 75% of com­
parison levels occurred during the following few 

3 

weeks, w" ':h was followed by slower recovery but 
with mea .. ,eve ls never reaching higher than 90 to 
95% that of the comparison population during the 
8 years post exposure. 

Erytliropoutzc depression has not been a con­
sistent finding as with the leu.koeytes and thrombo­
cytes. Slight depression of red blood counts, hema­
tocrits, and hemoglobin has been noted at times. 
No gross abnormalities of bone marrow smears were 
reported at 6 months post exposure. At 8 vears, 
examination of 9 bone marrow aspirations from 
exposed people showed a reduced mveloid-ery­
throid ratio wth abnormalities of the erythroid 
and myeloid precursors in 5 cases. 

Depression of peripheral blood elements in the 
Ailingnae and Rongerik groups was not so pro­
nounced as in the Rongelap group. However, a 
slight lag in complete recovery in the Ailingnae 
peripheral blood count has also been noted. 

The persistent depression of peripheral blood 
elements in the exposed people makes it appear 
likely that there is slight residual bone marrow 
damage. 

A general anemic tendency has been evident in 
both exposed and unexposed Marshallese. Price­
Jones curves, on the average, showed a slight 
microcytic tendency. Serum iron levels have gen­
erally been normal, and the cause of this anemic 
tendency has been undetermined. 

Reticulocyte counts have been about the same 
in the exposed as in the unexposed people. 

Except for radiation-induced lesions of the skin, 
patchy epilation, and early gastrointestinal symp­
toms, clinical examinations have revealed no disease 
processes or symptoms which could be related 
directly to radiation effects. No prophylactic or 
specific therapy of radiation effects was ever con­
sidered necessary or given. Epidemics of chicken 
pox and measles that occurred showed no greater 
incidence or severity in the exposed than in the 
unexposed Manhallese people. 

During the first months post exposure about half 
of the exposed group exhibited loss of weight of sev­
eral pounds. Thi! may possibly have been related 
to their radiation exposure, although it is difficult 
to rule out effects possibly due to change of 
environment. 

At 3 years post exposure the immune response to pri­
mary and secondary tetanus antitoxin was tested 
and found not to be significantly different in the 
exposed compared to the unexposed populations. 
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Five penons in the exposed population died of 
discaae: ( 1) a 46-year-old man with hypertensive 
heart disease which had been present at the time 
of exposure, who died 2 yean after the accident; 
(2) a 78-year-old man who died, 3 years after ex­
posure, of coronary heart disease complicating 
diabetes; (3) a 35-year-old man who died of acute 
varicella, 4 yean after exposure, who had received 
only 69 rads, having been on Ailingnae at the time 
of the fallout; (4) a 60-year-old woman who died 
of a cancer of the ovary at 5 yean after exposure; 
and ( 5) a 78-year-old woman who died of traumatic 
vertebral fractures at 8 yean after exposure. There 
was no apparent relationship between any of these 
deaths and radiation exposure. Four deaths have 
occurred in the comparison population. The five 
deaths that have occurred in the exposed people 
since exposure represent a mortality rate of 7 .6 per 
1000 population per annum, compared with 8.3 
for the Marshall Islands as a whole. 

Growth and development studies on the children 
(height, weight, anthropometric measurements, 
radiographic studies for bone age) have revealed 
that slight retardation in growth and development 
has occurred in the exposed boys who were under 
12 years of age at the time of exposure, particu­
larly those 12 to 18 months of age at exposure. 
Only slight immaturity was noted in the exposed 
female children. It was also noted that children born 
of exposed parents were slightly retarded and that 
they had slightly lower levels of neutrophils, lym­
phocytes, and platelets, compared with male chil­
dren of unexposed parents. However, since the lat­
ter children were on the average 4 months older, the 
data did not justify a conclusion that the difference in 
stature was amociau:d with the exposure of the parents. 

It was difficult to evaluate the effects on fertility. 
However, a review of the birth rau of the exposed 
group over the past 8 years seems to indicate no 
noticeable effect of their exposure on fertility. The 
35 births represent a rate of 53 per 1000 popula­
tion per annum compared with 37.3 for the Mar­
shall Islands ( 195 7). The 25 births over a 5-year 
period for the comparison population represent a 
rate of 21.8 per 1000 population. A somewhat 
greater incidence of miscarriages and stillbirths was 
noted in the exposed women during the first 4 
years after exposure, but because of the paucity 
of vital statistics on the Manhallese and the small 
number of people involved, the data are not read­
ily amenable to statistical analysis. 

A cardiovascular survey of the adults ( 1959)' 
showed no outstanding differences between the 
exposed and unexposed groups. The people ap­
peared to have less hypertension on the whole 
than is noted in people in the continental l:nited 
States. 

An arthntis survey ( 1959) 1 showed no great dif­
ferences between the exposed and the unexposed 
people, and about the same incidence as is seen in 
American populations. 

Ophthalmolog1cal surveys showed no remarkable 
differences between the exposed and unexposed 
groups except possibly a slightly greater number 
of cases of pterygia, pingueculae, and corneal scars 
in the exposed group. It is not known whether this 
finding is of any significance in relation to their 
radiation exposure. Slit-lamp observations showed 
no opacities of the lens characteristic of radiation 
exposure. As a whole, visual and accommodation 
levels in the Marshallese appeared to be above the 
average in the U.S. population. 

Dental surveys7 showed no significant differences 
in caries rate between exposed and unexposed 
groups. However, the incidence and severity of 
peridontal disease was slightly greater in the ex­
posed group. It is not known whether or not this 
finding is related to radiation effects. The poor 
oral hygiene generally observed in the Marshallese 
had iu usual results, namely, high caries rate in 
teenage children, severe peridontal lesions in 
adults (heavy calculus and loss of alveolar bone), 
and edentulous mouths in the aged. Radiation ex­
posure did not appear to have affected developing 
dentition in the exposed children. 

Late effects of radiation. Various parameters usu­
ally associated with aging were measured or esti­
mated on a 0 to 4+ scale (skin looseness, elasticity, 
and senile changes; greying of the hair and bald­
ing; accommodation, visual acuity, and arcus 
senilis; hearing; cardiovascular changes including 
blood pressure and degrees of peripheral and ret­
inal arteriosclerosis; neuromuscular function; and 
hand strength). Comparison of these measure­
ments in exposed and unexposed individuals of 
the same age groups showed no apparent differ­
ences. A biological age score was calculated for 
individuals and groups by use of an average per­
centage score. Life shortening effects of radiation have 
not been apparent. As noted, the mortality rate 
was about the same in the exposed as in the un­
exposed people. 



The one case of cancer that developed. in the ex­
posed group occurred at j years after exposure, 
too soon, it is believed, to bear any particular rela­
tion to radiatiol!__ exposure. leukemia surveys in­
cluding physical findings, studies of white cell 
counts and types, alkaline phosphatase staining, 
and basophil counts of 4000 white cells showed no 
evidence of leukemia or leukemic tendency. One 
child in the irradiated group has had slightly ele­
vated basophils but no other positive findings. The 
cardiovascular and artlzntis surveys, as well as the 
general results of the physical examinations, have 
not shown any apparent increased incidence of 
degenerative diseases in the exposed people. No 
radiation-induced cataracts have been observed in 
any of the exposed people. 

Genetic effects have not been specifically studied 
because of the small number of people involved. 
No apparent radiation-induced genetic changes 
have been detected on routine physical examina­
tion in the first-generation children of exposed 
parents, with the possible exception of suggestive 
evidence of increased miscarriages and stillbirths 
in the exposed women and the slight retardation 
of growth noted in the male children of exposed 
parents. 

BETA IRRADIATION OF THE SKIN 

It was impossible to get an accurate estimate of 
the radiation dose to the skin. Beta burns of the 
skin and epilation appeared about 2 weeks after 
exposure, largely on parts of the body not covered 
by clothing. About 90% of the people had these 
burns, and a smaller number developed spotty 
epilation of the scalp. Most of the lesions were 
superficial; they exhibited pigmentation and dry, 
scaly desquamation, and were associated with 
little pain. Rapid healing and repigmentation fol­
lowed. Some lesions were deeper, showed wet des­
quamation, and were more painful. A few burns 
became secondarily infected and had to be treated 
with antibiotics. Repigmentation of the lesions 
gradually took place in most instances, and the 
skin appeared normal within a few weeks. How­
ever, in about lj% of the people, deeper lesions, 
particularly noted on the dorsum of the feet, con­
tinued to show lack of repigmentation with vary­
ing degrees of scarring and atrophy of the skin. By 
6 years the only residual effects of beta radiation 
of the skin were seen in l 0 cases which showed 
varying degrees of pigment aberrations, scarring, 

j 

and atrophy at the site of the former burns. During 
the past several years an increased number of pig­
mented maculae and moles have been noted in 
previously irradiated areas of the skin, but these 
have appeared to be quite benign. 

Numerous histopathological studies have been 
made, •.u and the changes found have been con­
sistent with radiation damage. At no rime have 
changes been observed either grossly or micro­
scopically indicative of malignant or premalignant 
change. Spotty epilation on the heads was short 
lived, regrowth of hair occurring about 3 months 
after exposure and complete regrowth of normal 
hair by 6 months. No further evidence of epilation 
has been seen. 

An interesting observation noted during the first 
few months after exposure was the development of 
bluish-brown pigmentation of the scmilunar areas 
of the fingernails and toenails in about 903 of the 
people. By 6 months this pigmentation had disap­
peared, having grown out with the nail. The cause 
of this phenomenon has not been explained. 

INTERNAL IRRADIATION 

Radiochemical analyses of numerous urine sam­
ples of the exposed population showed internal ab­
sorption of radioactive materials, probably 
brought about largely through eating and drink­
ing contaminated food and water and to a lesser 
extent through inhalation. During the first few 
days when the body levels were at their highest, 
the maximum permissible concentrations were ap­
proached or slightly exceeded only in the case of 
strontium-89 and the isotopes of iodine. The con­
centrations were believed to be too low to result in 
any serious effects. Body levels fell rapidlv. so that 
bv 2 and 3 years post exposure, they were far 
below the accepted maximum permissible level: 
by 6 months activity in the urine was barely 
detectable 

In 1958 analyses of bone samples on one of the 
men who died showed 3. 7 strontium-90 units/g 
calcium. Beginning in 195 7, gamma spectroscopy 
by use of a low-level counting chamber was added 
to the techniques of radiochemical analysis. The 
return of the Rongelapese to their home island 
(which after careful survey was considered safe for 
habitation, despite a persistin~ low level of radio­
active contamination) was reflected in a rise in 
their body burdensr.ind increased urinary excre­
tion of certain radionuclides. During the years 
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since the original contaminating event, additional 
weapons tests held in the area have contributed to 
the fission products in the environment. Since the 
diet includes a variety of imported foods, the peo­
ple are not living in a "closed" environment, and 
therefore may not be rapidly approaching equi­
librium with the environmental fission products, 
as might be expected under other circumstances. 

Body burdens of gamma-emitting fission prod­
ucts (such as Cs131 and Zn"') were measured in a 
whole-body counter and checked by radiochemi­
cal analysis of urine specimens. The levels of in­
ternal contamination per unit weight appeared to 
be about the same for juveniles as for adults, male 
and female. Wide variations in levels of contami­
nation in any group were found, apparently due 
to differences in diet and metabolism. 

Body burdens of Sr"0 were estimated from uri­
nary excretion as determined by radiochemical 
analyses. Both the external dose measurements on 
Rongelap Island and the levels of radioactive iso­
topes in the food on the island indicated that some 
increase in Cs137

, Zn"", and Sr"° body burdens was 
to be expected when the people returned there in 
1957. The Cs' 31 body burden in 1958 was about 
0.68 µC, about 60 times as great as in 195 7, and 
the urinary Cs131 level rose by a factor of 140; the 
mean body burden for 1959 was 0.57 µC. The 
mean body burden of Zn"5 estimated from whole­
body counting data was, in 1958, after the return 
to Rongelap, 0.36 µC, 8 times as high as in 1957, 
and 0.44 µC in 1959. In 1961 the mean Cs131 body 
burden in adult males was 14.7 mµC/kg, which is 
not significantly different from the mean value of 
a similar group obtained in 1959; it was 300 times 
that of the medical team, who were measured at 
the same time for comparison. The Zn•s level in 
adult males ( 1.51 mµC/kg) dropped to 1 73 of the 
mean value measured in 1959. With a larger de­
tector and a longer counting time than previowly 
employed, it was possible to identify and quantify 
Co10 for the fint time in these people; the mean 
level of Co10 was about 113 of the Zn65 level. A 
small amount of residual activity was still present 
after the subtraction of K •• and the above radio­
nudides from the total spectrum. The mean level 
of urinary excretion ofSr00 was 7.2 pC/l or 143 
higher than measured in the 1959 medical sur­
vey. In 1962 the mean urinary Sr•• level was 114 
pC/g Ca, giving an estimated body burden of 12.0 
mµC. Analysis of bones from the deceased Ron­
gelap woman ( 1962) gave an estimated body 

burden of 11.4 miiC. These levels represent about 
a sixfold increase in Sr•• over the 1958 levels. 

Little of the body burden of the exposed group 
is apparently due to their initial exposure, since at 
present there is little difference between the levels 
of the exposed and unexposed populations living 
on Rongelap Island. The body burdens arc of 
small significance in terms of radiation hazard. 

OTHH STUDIES 

Studies of genetically 111/urited charactmstzcs. Blood 
grouping studies in the ManhaUese showed a rela­
tively high B gene frequency, a high~ gene fre­
quency, an extremely high R 1 gene frequency, and 
total absence of Kell and Diego factors.'" These 
characteristics differ from those of Polynesians and 
suggest relationship with Southeast Asians and 
Indonesians. Haptoglobin studies showed the fre­
quency of the Hp1 gene to be higher than in Euro­
pean populations thw far tested and consistent 
with populations Jiving near the equator.' The dis­
tribution of haptoglobin types showed the popula­
tion to be relatively homogeneow. Transferrzns in 
all sera were type CC, the common European 
type. /3-Am1no-iso-butyn'c acid urinary levels showed 
the Manhallese to be the highest excreters of this 
acid of any population thus far reported. Levels in 
the exposed group were about the same as in the 
unexposed group, and no correlation was found 
with body burden level of radionuclides: this indi­
cates that there is probably no correlation with ra­
diation exposure. Hemoglobin types were considered 
normal (all had type AA,). Sic/cling tests showed no 
sickling tendency in any of the people. Glucose-6-
phosphate delzydrogenase of the red cells appeared to 

be normal in the Marshallese. Studies of Gm 
phtnotypes showed the Marshallese to have 100% 
Gm'"•' and nearly 1003 Gm•b·'. There was a 
complete absence of Gm• and a high frequency 
of Gm-like (Gm<). Considerable caution must be 
exercised in evaluating the results of these studies 
on genetically inherited characteristics because of 
.the small number of samples tested. The data do 
seem to indicate relative homogeneity of the pop­
ulation and closest kinship with people of South­
east Asia. These data also may be useful as a base 
line should genetic changes appear in later gen­
erations, possibly related to radiation exposure. 

Results of other laboratory studies included the 
following: Serum protein levels were generallv on the 
high side of normal; electrophoretic patterns 



showed the increase in proteins was largely due 
to an increase in the gamma globulin fraction. The 
reason for this is not apparent. Numerous chronic 
infections may be an explanation. 

Sodium Levels in- the urine and food indicated 
about the same consumption of NaCl as in Ameri­
cans. The generally lower incidence of hyperten­
sion in the ~anhallese might be related to the 
fact that the former native diet was probably 
lower in salt content than the present, more west­
ernized diet. It will be interesting to see whether 
the incidence of hypertension will later increase. 

Serum cholesttTol levels ( 195 7, 1959) were some­
what lower in the exposed population than in the 
comparison or U tirik populations, but were in the 
low normal range. No abnormally low readings 
were noted. 

Serum creatinine levels ( 195 7) were in the normal 
range with no abnormal levels noted. 

Serum vitamin Bu concentrations ( 1958, 1959) 
were generally significantly higher than American 
levels. The possibility of contamination of the sam­
ples with bacteria producing vitamin Bu mwt be 
considered, since myeloproliferative and liver dis­
eases were not seen. 

Serum protein bound iodine levels ( 1957, 1959, 1962) 
were gencraily slightly elevated. Evidence for thy­
roid dysfunction was not apparent in the people. 

Glucosuria and elevated blood sugar were found in 8 
people ( 1 exposed and 7 unexposed). An increased 
incidence of diabetes is prevalent in the Mar­
shallese people. 

A survey for intestinal parasites ( 1958) showed 
75% of the people to be infected with various 
types." For the three major pathogens found, the 
over-all infection rates were, for Entamotba histo­
lytica, 18.2%; for hookworm, 5.53; and for Trichuris 
trichiura, 34.3%. 

Eosznophz"lia > 53 has consistently been noted 
in about half the people. The fact that half the 
cases with eosinopbilia showed no helminthic in­
fections at all suggesu that other factors besides 
parasitic infections must be responsible. The eo­
sinophilia may be related to chronic fungus and 
other infections, particularly of the skin. 

Complemnitjixation studies for parainfluenza 1, 2, 
and 3, respiratory syncitial, psittacosis, and Q fe­
ver showed antibodies to all groups of viruses ex­
cept that for Asian influenza, which probably had 
not yet seriously involved the people of the Mar­
shall Islands. The antibody titers appeared to be 
somewhat lower in the exposed people. 
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lmmunoelectrophoretic analysis showed neither a 
paraprotcincmia nor a typical picture of antibody­
dcficicncy-syndrome, but a high frequency of in­
creases of some of the immunoglobulins was noted. 

Blood volume studies with Cr51 -labeled sodium 
chromate showed a significant reduction in red 
cell mass and/ or plasma volume in 15 of 23 
Marshallcsc. 

DIFFICULTIES ASSOCIATID 
WITH THE EXAMINATIONS 

As mentioned in previous reports, several diffi­
culties were associated with carrying out the ex­
aminations as well as interpreting the findings. 

1. The language barrier made examinations dif­
ficult, since very little English is spoken by the 
Marshallcse. However, there were sufficient Eng­
lish-speaking MarshaUcsc to a!Sist the medical 
team in most instances. 

2. The lack of vital statistics or demographic 
data on the Manhallese imposed a serious diffi­
culty in interpretation and evaluation of the medi­
cal data. Records of births, deaths, etc., have been 
made by the health aides or magistrates of the vil­
lages and supposedly forwarded to the district ad­
ministrator; however, such records have been in­
complete or lost in most instances, and vital statis­
tics arc therefore inadequate. Trust Territory 
officials arc now attempting to assemble such data. 

3. There is uncertainty on the part of some of 
the Marshallcsc as to their exact ages, particularly 
among the older group. This imposes certain diffi­
culties in interpreting some of the studies to be 
outlined. 

COMPARISON POPULATIONS 

During the first 2 years, two separate groups of 
Manhallese people were used for comparison, 
each of comparable size to the exposed Rongelap 
group and matched for age and sex. However, this 
population was found to be unstable, with a large 
attrition rate ov~ the 2 years, which made it un­
satisfactory. At the time of the 3-year survey, it 
wcu found that during the preceding l 2 months 
the Rongclap population at Majuro Atoll had 
doubled because of the infiux of relatives who had 
come back from other islands to live with them. 
These people had been away from Rongelap Atoll 
at the time of the accidental exposure. This group 
matched reasonably well for age and sex and was 
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Figure 2. Medical survey team for 1963 (upper picture) and 1964 (lower 
picture). Many members of the team are Micronesians of the Trust Terri­
tory who work with the AEC medical spcciaJi.n.! in carrying out the survey. 
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Figure 3. T nut Territory ship bringing team and medical equipment at anchor off lJ tirik Island. 

Table 2 

Location ofRon~lap People, 1964 

Exposed Unexposed 

Adults Children Children of expmed parentl AdultJ Children Total 

Majuro 3 1 
Kwajalein 9 6 
Rongelap 34 20 
Eniaetok 0 0 
Other atolls 2 

Total 48 28 

of comparable size. Since the return of the people 
to Rongelap, however, this group has about 
doubled in size. 

Organization 

1963 SURVEY (9 YEARS POST EXPOSURE) 

Examinations were conducted on the following 
Rongelap people: 70 exposed, 35 children of ex­
posed parents, and 196 unexposed (adults and 

3 7 21 
11 37 4-0 103 
29 72 49 204 
0 3 4 
0 13 11 27 

43 132 108 359 

children of the comparison population). The ma­
jority of these people were examined on Rongelap 
Atoll, but about 100 of them were examined at 
Ebeye (Kwajalein Atoll) and a few at .\.1ajuro 
Atoll. In addition, Utirik Atoll was visited and 84 
expo'ICd people were examined there. The survey 
team consisted of 10 physicians and technicians 
from the United States and 6 from the Trust Ter­
ritory of the Pacific Islands (see Figure 2). A Trust 
Territory ship, the M/V Roque, was used to trans­
port the medical team to the Islands (Figure 3). 
The team lived ashore rather than on board ship 
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at Rongelap Village and also at Utirik Village 
while carrying out the examinations on these 
islands. 

1964 SURVIY ( 10 YEARS POST EXPOSURE) 

The 1964 survev did not include Utirik;sincc 
these islanders ar~ examined only every 3 to 4 
years in view of the small exposure they sustained 
from the fallout. Examinations were carried out as 
in 1963 at Rongelap, Ebcye, and Majuro, the ma· 
jority being done at Rongelap. Table 2 shows. the 
distribution of Rongclap people on the various 
atolls. Examinations were conducted on 70 of the 
exposed Rongclap people, the 43 children of ex­
posed parents, and 208 of the adults and children 
of the comparison population. The survey team 
consisted of 8 physicians and technicians from the 
United States and 8 from the Trust Territory (sec 
Figure 2). The Trust Territory ships M/V: Roque 
and M/V Ran Anim both aided in transporting the 
team and equipment to and from Rongclap Atoll. 
The team lived at Rongclap Village for the exami­
nations on that island. 

' ,_ 

Figure 4. Manhallese man carrying a sack of copra. 
Copra is the main product in the economy of the Islands. 

Procedures 

PHYSICAL EXAMINATIONS 

Since both the 1963 and 1964 surveys were 
similar in scope and procedures, they will be de­
scribed together. Histories were taken by a Mar­
shallese practitioner with particular emphasis on 
the interval history during the past year. During 
the 1964 survey Mr. Byron Bender, anthropol­
ogist from the Trust Territory, accom~anied t?e 
medical team and carried out exhaustive studies 
on the genealogical back.ground of the Rongelap 
people. These data arc not published in this re­
port, but arc available to those interested. The 
pediatrician on the 1963 survey l W. W .S.) earned 
out further interviews with the Rongelap people 
in order to establish more closely the ages of some 
of the children, which were questionable. 

Complete physical examinations on both chil­
dren and adults were carried out in both years. 
In addition, anthropometric measurements were 
done on adults > 19 years of age in order to de­
termine certain ethnic characteristics of the ~ar­
shallesc. During the 1963 examination extensive 
anthropometric measurements were also carried 
out on the children as part of the growth and de­
velopment studies, and radiographs of their wrists 
were taken for the same studies. 

In 1963 an ophthalmologist carried out com­
plete ophthalmologic al examinations including 
slit-lamp observations. 

Cancer detection, emphasized during examina­
tions for both years, included an evaluation of the 
history, special physical examinations, and cer­
tain laboratory tests.• The family historv did not 
vield satisfactory information, since the incidence 
~f familial diseases including cancer was generallv 
unknown by the people. The history yielded some 
information on changes in weight, historv of illness, 
and in the case of women, menstrual, obstetric, 
and, nursing history. In the physical examination 
particular emphasis was placed on examination of 
the skin, node-bearing areas, head and neck, 
chest, breast, abdomen, and external genitalia. 
Pelvic examinations were carried out on all mature 
females, and vaginal and cervical smears for 
Papanicolaou examinations were obtained.•* Rec-

•0n. E. Schackow and H.L. Atkins of Brookhaven ="attonal 
Laboratory interpreted the x-rav films. 
••We wish to than.k Dr. Genevieve Bader of ~iemorial Slo~ 

Ketterin!!' Cancer Center, New York, :-<.Y .• for interpretation ot 
the Papanicolaou smean. 
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Figure 5. Rongclap people awaiting examinations. 

Figure 7. Slit-lamp examination of eyes for lens opacities. 

ire 6. Aged Rongelap women ~ng carried in l"or ~ination. Figure 8. Biopsy of the skin. 



Figure 9. Typical Manhallese living conditions at Utirik. 

tal examinations were carried out on all persons 
>40 years of age. This included in the case of 
men palpation of the prostate gland. Radiographs 
of the chest and other parts of the body were ob­
tai ned as indicated. Hematological data were 
obtained and were available for evaluation. 
· In detection of possible leukemia (or preclinical 

evidence of incipient leukemia) the lymph nodes 
and spleen were carefully examined; hematological 
data were analyzed, including routine hemograma 
and percent basophils in 4000 white cell count· 
and alkaline phosphatase smears of the whit; 
blood cells where done were available for review. 

LABORATORY PROCEDURES 

Hematological studies included white cell counts 
with differentials, red blood counts, hematocrits, 
hemoglobins, platelet counts, serum proteins, 
blood smears for alkaline phosphatase, and baso­
phil count studies. Techniques for these procedures 
have been described in previous reports. u Bone 
marrow aspirations for differential study were col­
lected on 4 exposed and 2 unexposed individuals. 
Considerable effort wu spent on chromosome 
studies in the put two surveys. Of particular in­
terest was the possibility of studying the chromo­
somes of cells cultured from the "beta bum" areas 
of the skin. Some 50 skin biopsies were obtained 
and successfully grown in most cases. However, 
contamination of these cultures occurred under 
the field conditions of these studies, and unfortu­
nately all were lost before they could be brought to 

the stage of chromosome preparations. Chromo­
some studies of peripheral blood cultures, however, 
have been considerably more successful. During 
1963 a large number of bloods were cultured suc­
cessfully. However, the final chromosome spreads 
in many cases were not completely satisfactory, 
and the study was repeated during the 1964 sur­
vey. At this time successful 2- and 3-day blood 
cultures were obtained on 64 exposed people and 
11 unexposed. Excellent growth and chromosome 
spreads were obtained, and the slides are now 
being evaluated.• 

Sera were collected both years on most indi­
viduals, and the following examinations were 
carried out in U.S. laboratories: protein-bound 
iodines on 9 exposed and 8 unexposed people and 
a few blood sugar determinations;•• scrum folic acid 
levels on 52 expoeed and 85 uncxpoacd people.*** 

During the 1963 survey 38 urine samples were 
collected, and during the 1964 survey 27 samples, 
for radiochemical analyses. T Most of these were 
24-hour samples, though several pooled samples 
were obtained. Most were from people living on 
Rongelap Island, but some were obtained at Ebeye. 

•Assisting in these studies are Dr. Shields Warren and Dr. 
Hermann LiKo at the New England Deaconeu Hospital. Miss 

'Agnes Stroud at Argonne National Laboratory, and Miss Patricia 
Crumrine at the Women's Medical Colle~. Philadelphia. We 
~ grateful to On. Michael Bender and Carolyn Gooch of Oak 
~d~, W.M. Coun-Brown of Edinburgh, Scotland. and Kurt 
Hinhom of New York University for advice. 

""J:?r L. V. Hankes and the Clinical Chemistry Group in the 
Medical Depanment of Brookhaven National Laboratorv were 
rcsporuible for these analyses. 
•••Dr. Thomas Lynch, Haclcensack Hospital, Haclceruack. :-1.J.. 
did the rolic acid detemunations. 

tDr. Edward Hardy and othen at the AEC Health and Salerv 
Laboratory, '.I/cw York, N.Y., carried out these analvses. 
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Findings 

INTERVAL MEDICAL HISTORY 

The outstanding medical event during the past 
2 years on Rongelap was a poliomyelitis (type I) 
epidemic, which occurred early in 1963. The epi­
demic apparently was carried from atoll to atoll 
by the crew of a ship, since it broke out on each 
atoll within a week or two after that ship had 
departed. The epidemic occurred on Rongelap 
Atoll in January-February 1963 with 23 children 
and 3 adults stricken and one of the adults (an 
oider exposed woman) succumbing. The children 
involved were all <7 years of age. Eleven were 
children of exposed and 12 of unexposed parents. 
Mild residual facial or limb paralysis was present 
in 8 and more severe paralysis in 2 children. These 
cases will be further described under the Pediatrics 
Section. This epidemic was brought under control 
within a few months by widespread use of oral 
Sabine vaccine by medical personnel of the Public 
Health Service, Trust Territory, and Navy. Fortu­
nately Utirik Atoll was spared the epidemic. 

Other than the poliomyelitis epidemic, the inter­
val medical, history, both on Rongelap during the 
past 2 years and on U tirik for the past 4 years, did 
not reveal any epidemics or unwual diseases. Up­
per respiratory infections, gastroenteritis, and 
fungus and other infections of the skin predomi­
nated in the sickness inventory of the health aide. 
Only a few cases of fish poisoning and sickness 
from eating improperly prepared arrowroot were 
reported. 

Deaths 

Four deaths had occurred in the exposed group 
during 1962 and early 1963: (1) No. 30, female, 
60 years of age. Died, July 1962, with a stated 
diagnosis of cancer of the cervix. Previous exam­
inations had shown progressive losa of weight and 
increasing hypertension. On the past survey, 
bleeding was noted from the cervical os and a 
gynecological checkup had been recommended 
but death occurred before tPis was carried out. No 
autopsy was obtained. (2) No. 46, male, 84 yean 
of age. Died July 1962. Had history of arterioscle­
rotic heart disease, a stroke a number of years ago, 
and senility. No autopsy was obtained. (3) No. 26, 
male. 21 yean of age. Died in December 1962, two 
months after a fall from a coconut tree. Death was 
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preceded by disorientation and amnesia with con­
vulsive seizures and finally coma. Autopsy showed 
me~mgeal damage grossly and histologically. 
Bram damage was the likely cause of death. Other 
findings were few, but of interest was notation of 
giant and multinucleated cells in the meninges 
area.• (4) No. 52, female, 55 years of age. Died, 
February 1963, with laryngeal paralysis during 
the poliomyelitis epidemic. Death appeared to be 
from poliomyelitis with bulbar involvement. ~o 
autopsy was obtained. 

There was one death of a child of an exposed par­
ent: No. 107, female, 4 years of age. Died in Oc­
tober 1962 of acute gastroenteritis and dehvdra­
tion. Child had a history of malnutritio~ and 
weakness, skin infections, loss of pigment in hair. 
No autopsy was done. 

During 1963 one death occurred in the exposed 
group: the oldest Rongelap woman, estimated to 
be around l 07 years of age; death was reported as 
due to "old age.'' Unfortunately, no autopsy was 
obtained. She had been known to be quite feeble 
and had cataracts and a considerable degree of 
arteriosclerosis. 

A 54-year-old man in the comparison popula­
tion died of asthma. No autopsy was done. 

During the 10-year period, 10 deaths have oc­
curred in the exposed Rongelap group, and 8 
deaths have occurred in the comparison popula­
tion since 1957 (when this group was first exam­
ined). Table 3 lists the deaths with probable causes 
in the two groups. The annual mortality rate per 
1000 for the exposed group is thus about 12.2 com­
pared with about 8.4 for the comparison popula­
tion and 8.3 for the Marshall Islands as a whole 
(1960). 

Poorly kept records made it difficult to aet ac-
" curate demographic data on the litirik people. It 

appeared, however, that during the past 4 years 
since they were last examined, about 5 deaths had 
occurred in the older people and 6 infant deaths 
had been recorded. The deaths were due to vari­
ous causes such as pneumonia, infant diarrhea, 
and infections. 

Births 
In 1962, 3 healthy babies were born to exposed 

parents and 5 to unexposed parents. In 1963, 5 
babies were born to exposed parents and 5 to un­
exposed parents. 

"Dr. Hans Cottier of Brookhaven National Laboracorv re-
poned on the histopathology. · 
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Table 3 

Mortality 

Subject Age 
Year No. & SClt 

1956 25 .WM 
1957 38 76M 
1958 lL ~M 
1959 e1 60F 
1962 .60F 
1962 46.84M 
1962 21 21 M 
1962 5i-' 75 F 
1963 52 55 F 
1963 57 107F 

Probable cause 

Hypertemi-ft heart diaeuc 
C.oninary heart dileue, djabetes 
Acute varicella 

Ovarian~ 

~~~~~~--
Brain damage!1r fill from tree 
Fractured v ' . 
Poliomyeliliii, · 
"Old age"(?) 

*Not confirmed by autopsy or biopay. 

The birth rate for the past year was calculated 
as in the previous surveys from the number of 
births per woman of childbearing age ( 15 to 45 
years). There were 23 such women in the exposed 
group and 39 in the unexposed group. (Not in­
cluded in either group were 4 unexposed women 
whose spouses were exposed males.) For the 2-year 
period in the exposed group 8 babies were born, 
giving an average of 0.17 births per woman per 
year; in the unexposed group 10 babies were born, 
giving a slightly lower birth rate per woman (0.13 
per year). The births were all full-term normal de­
liveries, except one case as noted below. 

A review of the entire menstrual and obstetrical 
history of the women (examined in 1964) in the 
exposed and control groups is given in Table 4. In 
20 exposed women there had been a total of 136 
pregnancies, 19 women delivering 115 living 
children for an average of 4.8 babies per woman 
for the 24 women in the group. The same fecun­
dity was noted in the control women, 32 of the 39 
women having been pregnant 203 times and de­
livering 189 living babies, averaging 4.6 children 
per mother. The histories of the age of onset of 
menstruation and development of menarche were 
not too reliable, but the ages of onset for these 
events appear to be about the same in the exposed 
and the control women. 

Table 5 lists the births and fetal deaths by year 
since 1954 of Rongelap people. Since it was un­
certain whether the list of births on Utirik Atoll 

Uncxpoecd 

Subject Age 
Year No. & !CX Probable cause 

1958 857 65M Cerebral thromboeis( ?) 
1959 854 55 F Infection urinary tract, diabcteS 
1960 933 56M Pneumonia 1CCOndary to influenza 
1960 927 65M Pneumonia secondary to influenza 
1960 861 68F Diabetes, cancer cervix(?) 
1962 953 48M Starus asthmaticus 
1962 848 41 F Neurosyphilis( ?) 
1963 886 54M Asthma(?) 

obtained during the 1963 survey was complete, it 
was not possible to calculate an accurate birth rate 
for that group. However, the birth rate seemed to 
be about the same as noted in other Marshall 
Island populations. 

Congenital Anomall• 

A full-term stillbirth with congenital anomalies 
(cctromelus) was born to exposed parents in 1962. 
This anomaly is not very uncommon, and in view 
of the statistical evaluation the question of radia­
tion implication must be left open. One 24-year­
old exposed woman (No. 49) was operated on for 
ectopic pregnancy in 1962. A case of congenital 
heart defect had been noted in a child born of ex­
posed parents several years ago. This child died at 
4 months of age. Specific genetic studies have not 
been conducted on this relatively small population, 
and only routine examination of new births has 
been done. No unusual incide;ice of defects has 
been noted in the newborn. Some of the defects 
noted in both exposed and unexposed children 
imzlude patent ductua arteriosus, congenital de­
formity of the hip, and congenital hypoplasia of 
the middle phalanx of the 5th finger. 

Miscarria991 and Stillbirths 

Except for the one ectopic pregnancy, no mis­
carriages were reported during the past 2-vear 
period. One neonatal death (at l month of age) 
due to infant diarrhea occurred in a twin born to 
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Table4 

Menstrual and Obstetrical History, Adults, 1964 

Exposed Unexposed 

Subject Age Age No. Subject Age Age .'.'lo. 
No. at men. at meno. ~o. preg. live births .'.'lo. at men. at meno. No.p~ . live births 

I 40 12 12 826 7 6 5 
12 13 5 4 829 12 7 6 
13 48 0 0 832 13 6 6 
14 9 9 835 12 7 i 
18 12 13 12 841 14 7 7 
24 12 2 2 843 13 6 6 
28 58 10 10 844 13 12 11 
34 35• 14 10 851 54 10 lO 
43 4 4 852 40 0 0 
45 13 11 9 858 49 3 3 
49 13 6 3 859 jQ 9 6 
51 17 2 0 865 13 10 9 
58 64 12 10 867 18 9 9 
59 41 2 1 893 15 13 11 
60 45 0 0 894 45 0 0 
61 12 2 2 895 17 
63 44 13 10 896 13 3 3 
64 12 10 9 898 45 4 4 
66 13 0 0 908 54 15 14 
67 13 0 0 916 14 14 8 
iO 14 2 2 922 14 11 II 
71 16 I 928 47 I I 
78 13 5 4 929 46 0 0 
81 15 932 14 3 3 

934 13 0 0 
936 3 3 
938 14 6 4 
941 53 11 10 
942 13 0 0 
945 13 l 
951 14 7 7 
956 12 
957 46 2 I 
965 15 0 0 
970 47 0 0 
982 14 3 2 
991 54 l 

1001 13 7 6 
1042 17 6 4 
1043 14 
1050 18 I I 

1052 13 5 3 

Av. 13.4 48.6 3.7 4.8 13.8 48.5 5.4 4.6 

Total subs. (14) (7) (24) (24) (28) (13) (39) (39) 

*Hysterectomy; not included in survey. 
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Table 5 

Birtha and Fetal Deathr by Year 

Children 
%~cies 

Year Women aged 15-45 Total pregnancies Live births M F MiacarriaF terminating in miacarriage 

ExPouo• 

1954° 19 1 0 0 0 100 
1955 20 6 5 4 1 l 17 
1956 20 6 4 0 4 2 33 
1957 21 5 2 2 0 3 60 
1958 22 14 8 4 4 6 43 
1959 22 7 5 2 3 2 29 
1960 24 10 9 5 4 1 10 
1961 23 6 6 2 4 0 0 
1962 24 4 3 0 3 25 
1963 27 6 5 2 3 1 17 
1964° 26 2 1 0 0 0 

UNUPOSm 

1956 29 9 7 6 1 2 22 
1957 30 11 9 4 5 2 18 
1958 30 9 8 5 3 11 
1959 29 10 9 4 5 1 10 
1960 29 10 8 5 3 2 20 
1961 29 8 8 6 2 0 0 
1962 30 6 .5 4 l 17 
1963 32 2 2 l 0 0 
19644 32 3 3 2 0 0 

•Includes stillbirth& and neonatal deaths. 
'Includes nonexpoaed femaJes mated to expo9ed males. 

'Includes only children conceived after March l, 1954. 
"Includes data only through March 1964. 

Table6 

Summary of Pregnancy Termination Data 
(women aged 15-45) 

Women giving birth to living children 
Women with milcarriaga• but no live birth& 
Women with no recorded pregnancies 
Women with one or more miacarriap• 
Women with two or more milcarriap• 
Total miscarriages• 

1955"-1958 

Exposed" 
(22 females) 

Incidence % 

12 54 
5 23 
j 23 
9 41 
3 14 

13 41 

Unexpo9ed 
( 31 females) 

Incidence 3 

19 61 
3 

11 36 
5 16 
2 6 
8 22 

1959-1963 

Expoeed' 
( 30 females) 

Incidence % 

17 j6 
2 7 

11 37 
5 17 
0 0 
5 15 

l:nexposed 
(36 females) 

Incidence % 

21 58' 
3 

14 39 
2 6 

3 
4 11 

•Includes milcarriaga occurring after March l, 1954. 'Includes stillbirths and neonatal deaths. 
"Includes nonexpoaed females mared to exposed males. 



Table 7 

Physical Findings in Rongeiap and Utirik Adult Populations 

No. examined W 
Adenopathy ,_ 
Anemia, anemic ten~·· 
Arterioederolis, peripheral. mild 
Arterioeclermia. ~ 

moderate to~ 
Asthma .. 
Auricular fibriliarioa with 

myocardial damqe 
Bradycardia 
Bronchitis 
Cardiac enJ,ar~ -· 
Cardiac mi1rmur ·­
Cervical erosion. bleedinl"c. 
Ccrvical1~. 
Cervi~ and.~nal.a~!phy 
Congenatal 4:ifecta . :_;; · __ 

a) dislocad&n of hip · • 
b)~ofu!na 
c 1 l>ilatef.al tiblteninr or .. 

5th finger 
d) polydactylism 
e) shortened left thumb 
f) flexion deformity, fingers 
g) small 4th toe 

Cyst, Bartholin 
Cyst, ovarian 
Cystocele . 
Diabeas aiiliiiiii-
Du puytn!Dil>ricnrccure ~·"": 
Epi~ .. 

1963 1964 

R• C U R C. "'-- "': R• ·c U R C 

~ 75 52 47 M J-iY---~-il••-iSiOll-.-,-> ... 1_40_/ __ ~_,.;· ·-. ---3-~2 -6--4-6 

4 
1 
2 

14 

11' 10 
2 

3 

·'.'tlllguinal hemia 
3 10· .. ~ parasites '~;J 
3 6 •· ""'hosia, scoliosis 
6 12 .· ~ Leiomyoma, utleJ'UI 

·= '-.---1 ';;-- ~~,, &&"TI::Ju::lll' ~ 

6 . ;~ Letlkoplalcia ~ !i\· 
Liver, palpable .,. !' ~­
Myocardial damge or 

insufficiency (EKG) 
l ;; · Obesity 
4 3.. 4 °'11eoarthritis 

: 
1
: 

4 
: ; =a••pent -~ 

' ~ 5 s. 3 ..; Pbaryngitia 

":. · 2 2 ~~kening or adbel~ 
1 g vlifl - . ~ '.f#oltatic hypertraphy 
2 4 . 21 f~. !rP.auria ~. 

2 3 

2 
7 

,.. _____ ~- .. 
2 3 Rheumatic heart disease 

2 
7 

Senility 
Syphilis(?) arrested 
Thyroid enlargement 
Tinea circinata or versicolor 
Tonsilar hvpertrophy, tonsilitis 
Tumor, benign 
Ulcer, leg 
Uretftral ciarunlii. ,...--~ 

Uterus en~ tiFi~?) 
Uterus~ 4' 

3 7 
4 3 2 

I lO I 
7 .9 4 

t<t ~ -
:~ ~~ 

-r 2 
• 6 ... " s ~ 

4 

4 
2 2 

3 

1 
2 8 20.:. 

2 2 6 
7 8 

1 
-.,.2 

1 7:Jl" 

3 

j 

5 8 3 4 

1 
2 

Furunculom • ·- ~ 1 v aricoce1e ,., ... ---~.;;. 
Varicoee~ _,., .. Gyneconwa..­

Hallux ..... 
HemorrtM:lidi 

1i 
""'~ 2 

·: l 
Vitiligo ,1< ~ 

• R = R~ expoied. ino' l9kldllilil 
"Suspect. ~-

exposed parfilp)n 1962. A' · ull term) 

;:~;~:~~~=~~#T•~ :~~x~ 
show the 1~ of m1scarrmgcs an~ ~s m 
the exposed IJil· comparison populatioaa_ on a 
yearly basis a1t~two 5-yea~ periodi. 

The data on· · ges and st1llb1rtM. in the 
Utirik population' were not reliable. ·¥-: .~~~ 

-~· 

PHYSICAL IXAMINATIONS 

The major findings on physical examinations are 
listed in Table 7 for the adults and Table 13 for 

.., - ..... -.:~' ..... ·~ ".'~- ·.: .' "* 

me~'""'~" on "!Ch 
incfiYi611_-· •· · · ~ · . "'*'" Append~ 8conta1ns such in•_ 
for~~ · '~ .~ld. -. ·. 

Ach!t ~-~ ~."' , .. 
Table T docs 1'IQt shgw any-significant difference 

in ~Sn~rccottiecttie~~ c.xposed 

anc{_~ ~--·· · n . populatio_,.!11: .• ~J:xposed 
grad~ dttf ·· · · h= incid · . . . severe arte-
rioscferosis,' . :ifay be a reff · · _Qf lhe greater 

percentage-~folde~ people in this group. There 
was a slightly increased occurrence of cervical ero­
sion and laceration in the exposed women. The ex-
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posed group also showed an increase in kypho­
scoliosis, which is probably also due to the age 
factor. A slightly increased incidence of prostatic 
hypertrophy was found among the exposed males. 
This will be given particular attention in the next 
survey. The unexposed population slightly ex­
ceeded the exposed in incidence of inflammatory 
diseases such as adenopathy, bronchitis, and phar­
yngitis. There are no obvious reasons for this dif­
ference. No malignant lesions were detected in 
either the exposed or unexposed groups. Papani­
colaou examinations on vaginal secretions revealed 
several that were suspicious of malignancy. These 
women will be checked carefully on the next survey. 

Anthropometric Studi• 

During the 1963 and 1964 physical examina­
tions, anthropometric measurements were ob­
tained on Rongelap adults examined ( > 19 years 
of age). These measurements included height and 
weight, and circumferences of shoulder girth, 
biceps, forearm, wrist, chest, abdomen, buttocks, 
thigh, knee, calf, and ankle. Dr. Albert R. Behnke, 
Jr.* has been analyzing such data to provide in-

"The University of California Medical Center, San Franci5a>. 

formation on body proportio~s and estimates of 
fat and muscle of various ethnic groups. His analv­
sis of the Marshallese data compared with many 
individuals in other racial groups revealed that 
the young Marshallese adult male (age group 20 
to 39) appeared ouutanding in regard to muscle 
development. Table 8 shows a comparison of the 
anthropometric data on males of the Rongelap 
group and other groups. In contrast to the men, 
the data indicated that the women were either 
physically immature or had lost a considerable 
amount of lean tissue. These data as summarized 
by Dr. Behnke are presented in Appendix 9. 

Pediatric bamination1 

Children Examinfll 1963. During the l 963 
survey, a total of212 children were examined: 35 
children exposed on Rongelap, 32 children ex­
posed on Utirik, 35 children born after the fall­
out to exposed parents, and 120 controls. 

In the Rongelap "exposed" group, rwo·children 
examined in 1962 were not available in 1963. 
Three other children were transferred to the adult 
study (Table 9). The previous medical survey of 
children on Utirik had been done in l 959. Of the 

. Table8 , .. 
:;~d.1¢ .ta on Varioul""~ 

, ?J;r " ·~~: '"' 1 

• Factor, F, 
Group Age,' years Height, dm Wei,gbt, kg y'W;ihIT 

·:~-...;.. 

R.oltte!atJ ( f)· . , . 19 20-39 !6.25 8>.7 2.936 
ROIJ8$p(Z) ·27 41-68 16.11 66.0 3.071 
Turla 915 19-32 !6.93 64.6 2.986 
Greeks ~ ,, , 1084 18-30 17.05 67.0 3.033 
Italians .$;1~ 1358 19-44 df--; 17.07 -~~ 70.3 3.106 
Oregon student!.,,.. 100 18-22 . ~~;00 78.3 3.220 
Lankenau 34 20-40 ·l-'!i'.71 n.3 ~' 3.171 
Navy • 31_.,.. . 20-50 '~7.83.'.:·_ 7B.3 3.228 . ~ 
Air Force trainffr' ~ 3000 18-34 ·17.41 ;.-, 3.045 

. ·~ 
4000 .18-+5 17.56 3.164 Air Fene ftyers n.f& 

Ph.~ ' . 22 ··~· 17:00 n.a 3.165 
Baltimo~ indigentl 20 57-93 16.47 ~-~- 2.927 
Berkeley ( 1) 458 14.5 16.61 ,M.8 2.794 
Berkdey(2)' 454 15.3 17.11 61.1 2.893 
Rei!rena: man 17.40 70.0 '.l078 

•More than ~of subjecu are included. in &§C range. 

."'.:Swnof 11 
ciltumferences• 

-581 
603 
592° 
603° 
613° 
627 
616 
626 
593• 
624" 
615 
578 
~I 

561 
600 

K, sum of 11 
circumfim:ncea; F 

197.9 
!96.4 
198.3 
198.8 
1974 
!94.7 
194.3 
193.9 
1948 
197.'.:? 
!94.J 
197.5 
193.6 
193.9 
!94.9 

'The 11 ~krences are girth of the shoulders, c:llen, abdomen (average of waJSt, omphalion perimeters), buctocks, 
thigh; biceps, forearm, wrist, knee, calf, and ankle. Note the mtall variation in the K values. 

•Lower abdominal (omphalion) circumferences only were measured. 
"Forearm and knee circumferences calculated. 



Table 10 
Table 9 L' tirik Pediatric Population 

Expoeed Rongelap Children Examined in 1963 Samples Examined in 1959 and 1963 

Total number examined in 1962 30 Total number exammcd in 1959 60 
'.'rot seen in 1963 (NOi. H, 84) 2 Not exposed, not examined in 1963 IO 
Transferred to adult study (NOi. 61, 76, 81) 3 Not exposed, examined in 1963 2 

Total number examined in 1963 25 Exposed, not examined in 1963 14 
Exposed. ~aduated to adult study 7 

Table 11 Exposed, not examined in 1959 but 
examined in 1963 3 

Control Pediatric Population. 1963 Total number examined in 1963 32 

Total number examined in 1962 96 Table 12 
Not seen in 1963 14 
Graduated to adult study 2 Children Born After Fallout to Exposed Parents 
Not seen in 1962, seen in 1963 j 

Total number old controls seen in 1963 85 Total number examined in 1962 Ji 
New babies added 4 Not seen in 1963 3 
:'llew controls added ( Ebeye) 29 Died since 1962 
:'llew conu:olJ added ( Rongelap) 2 '.'rew babies added in 1962 2 

Total number controls examined in 1963 120 Total number examined in 1963 35 

Table 13 

Summary of Phvsical Findings in Children, 1963 and 1964 

Control 
Exposed 

Born befure Born after Nonexposed, born 
Rongelap I Jan 1955 I Jan 1955 of exposed parents 

Utirik 
1963 1964 1963 1963 1964 1963 !964 1963 !964 

Number examined 25 22 30 38 44 51 57 35 4! 

Active skin lesions 1 0 2 3 13 8 4 3 
Adenopathy 5 2 0 4 9 j 2 5 

Palpable liver 0 4 0 0 5 4 1 ll 
Palpable spleen 0 0 0 0 0 2 0 0 2 
Upper respiratory infection 8 0 l 4 8 8 3 5 4 

Blood pressure taken 19 22 29 30 43 3 28 2 19 

H vpertension I 0 0 0 0 0 0 0 0 
Acute otitis media 6 I 1 2 6 2 5 4 

Chronic otitis media 0 0 0 0 0 I I 
Molhncum 0 0 l 0 7 6 3 ·1 

Tinea versicolor 2 2 3 5 0 I 0 0 
Vitiligo 0 1 0 2 0 0 1 0 0 
Wuu 3 0 2 2 4 2 2 5 
Papilloma l 0 1 l 0 0 0 0 0 

Cheilosia 0 l 1 0 0 0 0 0 1 
Excoriation of lip 0 0 1 0 0 1 0 2 0 
Black spots on tongue 2 1 0 I 2 0 0 0 0 
Geographic tongue 0 0 0 0 0 0 0 0 
Conjunctivitis 0 0 0 0 0 1 1 I 0 
Thvroid nodule• 3 0 0 0 0 0 0 0 
TrachC01tomv scar I I 0 0 0 0 0 0 0 
Thoracotomy scar I I 0 0 0 0 0 0 0 
Pes excavatus 0 0 0 1 0 0 0 0 0 

Infantile eczema 0 0 0 0 0 0 I 0 0 

Rales in lungs 0 0 0 0 0 I 0 3 I) 

Svstolic murmur (grade 2) 0 0 0 2 0 2 1 0 3 

Extrasystoles 0 0 0 I 0 0 0 0 0 

Spotted enamel on permanent teeth 0 I 0 0 0 0 0 0 0 

:\nisocoria 0 0 0 0 0 0 0 0 

•subjects '.\f o. 17. ! 3~~ 2-year-old female: ~o. 21. 13°'1 i-vear-old female: and No. 69. !31\12-vear-old female. 
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potentially available total of 41 children from the 
1959 survey, 29 were re-examined in 1963 (Table 
10). In the group of60 children examined in 1959, 
there were 12 who because of their ages could not 
have been exposed either directly or in utero to the 
fallout radiation; two of these 12 were re-exam­
ined in 1963. More than one-fourth of the e· ·<lSCd 
pediatric sample on Utirik was lost to follow-up 
between the two examinations. 

The fluctuations between examinations in the 
numben of control children and of otl3pring of ex­
posed parents arc shown in Tables 11 and 12. The 
29 children added to the control group were ran­
domly selected from the Ebeye school population 
to provide an additional group comparable in ages 
to those Rongelap children who were exposed 
during infancy and early childhood yean to the 
fallout radiation. Unfortunately, a study of the 
biographical information on these new subjects 
indicated the existence of the same uncertainties 
regarding actual chronological ages that had been 
encountered before. Verification or correction of 
the birth date on each of the children will be re­
quired before the data can be utilized for com­
parative purposes. 

Cl'litdrH Examined 1964. During the 1964 
scirvey, 22 exposed children, 41 children of ex­
posed parents, and 101 control children were ex­
amined. The decrease in the number of exposed 
children examined in the Rongelap series from 
1958 through 1964 results from temporary move­
ment of subjects to other atolls and to graduation 
of children from the pediatric to the adult study. 
The increase in number of children of exposed 
parents examined results from new births. 

Results of Physical Examinations. The inci­
dence of abnormal physical findings in the exposed 
and control groups of children is summarized in 
Table 13. In general the health of the children 
seen during both surveys was good. Respiratory 
infections and skin infections were infrequent. The 
nutritional status of all children was adequate, the 
growth patterns were consistent with those seen in 
previous yean, and the height increments for the 
period were consistent with the previous group 
trends. 

During the epidemic on these atolls, 24 children 
in the study developed poliomyelitis. Residual 
weakness of muscle groups was evident in 11 of 
these children at the time of the 1963 examination 
(Table 14). Seven children continued to show 
residual paralysis of varying degree at the time of 

Table 14 

Hiatory of Poliomyelitia Among Children 
of Study Population, Rongelap and Ebeve 

Subjects with positive history but no residual involvement 
at time of examination•: 

Na1. 102, 105, 113, 120, 126, 127, 930, 1012, 
1025, 1031, 1040, 1504 

Subjecu with po11itive history and with residual involve­
ment at time of examination: 

Na1. 96, 98, 103, 106, 110, 870, 901, 903, 
1030, 1037 

•One subject, No. 84, who had a history of poliomyelius 
was not: examined. 

the 1964 survey (Nos. 95, 96, 98, 106, 870, 901, 
903). In several instances, the degree of involve­
ment appeared less than in the previous year. 

The increase in palpable liven in exposed and 
control groups during the 1964 examin~tions is 
thought to result from variation between pediatric 
examinen. Liver enlargement exceeded 2 cm 
below the right costal margin in only two children, 
and in the remainder the liver was palpable at the 
costal margin only. In all but one additional cate· 
gory in Table 13, variation was considered to be 
within limits expected in sequential examinations 
of any pediatric age population. 

Thyroid Nodules. Of particular interest was 
the development of thyroid nodules in three girls 
9 and 10 ye an after exposure; two were 13 and 
one was 14 years of age at the time of detection. 
These girls were in the higher dose group in which 
there were 29 children ( < 18 years of age) exPQSCd; 
1 7 of the 29 were girls, with 6 girls in the 10 to 15-
year range. Of 75 unexposed comparison children, 
37 were girls, and 21 of the girls were in the age 
range of 10 to 15 years. No thyroid nodules were 
noted in this group (only one diffuse thyroid en­
largement has been detected in an unexposed 
adult). A small nodule was first detected in one 
of the girls in 1963, and nodules in the other two 
were fint detected in March 1964. No lymph node 
involvement was grossly evident. The individuals 
were hospitalized and two had complete thyroid­
ectomies and the third a partial thyroidectomv. • 
Grossly the glands had a ''bobblestone" appear­
ance with multiple hard nodules and were at first 

•cap1ain C.A. Broaddu. (MC) U.S.N. at the U.S. :-<aval 
Hospital in Guam peri>rmed the surgery. 



Figure 10. Gro11 picture of sectioned thyroid gland from 
14-year-old Marshailese girl tNo. 59) showing nodules. 

Figure 11. Microscopic section ( 10 X) of thyroid gland 
from same case as in Figure 10. These changes are char­
acteristic of all three cases. Note the multiple, discrete 
nodules with wide variation in size and growth pattern. 
Some nodules consist of microfollicular tissue and others 
of colloid cysts. while still others show hyperplasia with 
papillary infolding of the epithelium. 

21 
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thought to be malignant. Sections of the tissues 
were review.~d bv a number of pathologists,• all 
of whom agreed that the nodules were not malig­
nant and resembled in many respei:ts adenomatoid 
goiters seen with iodine deficiency, with its charac­
teristic regenerative rather than neoplastic prolif­
eration. However. in the Marshall Islands, where 
fish and sea food are mainstays of the diet, iodine 
deficiency is not likely and goiters are rare. Figure 
l 0 shows a picture of the gross appearance of the 
nodules and Figure 11 shows a microphotograph 
of one of the glands. The likelihood of these nod­
ules being radiation induced is discussed in the 
Summarizing Discussion. The two girls who had 
complete thvroidectomies developed signs ofhypo­
parathyroidism which responded to treatment. 
Parathyroid function returned in No. 17, but No. 
2 l still requires therapy including thyroid extract. 
In the third case (No. 69) only a partial thyroid­
ectomy was done, and she requires no therapv. 

;:\foTE: During the 11th-year survey now in pro­
gress (March 1965) 3 new cases of thyroid nodules 
in the exposed group have been detected. Two 

•Sections oi tissue were reviewed and reponed on bv Ors. S. 
Warren, .\lew En!Jland Deaconess Hospital: G.H. Klink .. \rmed 
Forces Institute of Pathology; C.J. Stahl, U.S. :-.la val Hospital at 
Guam: H.A. Johnson. Brookhaven National uboratorv, and 
S. Lindsav. Universitv of California Medical School. 
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were in boys 12 and 1 7 years of age and one in an 
adult woman .J, 1 years of age. The nodules air 
peared grossly similar to those described in the 
teen-age girls in this report, and these cases will 
receive study and treatment. 

Growth and O.velopmenf Studies. Analvsis of 
the statural data from the 1963 survey indicated 
the persistence of the trends previously reported. 
As shown in Figures 12 and 13, no difference was 
apparent in median statures between the ex.posed 
and control groups among girls and between girls 
born to exposed and girls born to nonexposed 
parents.• Among the boys, however, retardation 
in statural growth of the exposed group between 
the ages of 5 and 12 years as compared with that 
of the control group was again noted l Figure l .J, ). 
The difference in median statures between bovs 
born to exposed parents and those with non­
exposed parents was also evident in l 963 I Fig­
ure lj ). This difference has been attributed to the 
fact that the boys in the group with exposed parents 
were. on the average, 4 months younger than the 
boys in the group with nonexposed parents. 

)lo statistically significant differences were noted 
in body weight curves between exposed and con­
trol children (Figures 16 and 17). In skeletal mat­
uration, the trends reported in the previous studies 

•or. K.M. Griffith of the M.O. Ander•on Hospital did the 
statistical analV!CS. 
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Figure 18. Brothers. Marked retardation in statural 
growth is shown by the older (shoner) brother (No. 3, on 
the right) who was expoRCI at age 18 months. The younger 
by 21 months (No. 83, on the left) is taller by 13 cm. The 
retarded boy shows no evidence of hyperthyroidism or 
skeletal disease clinically, other than markedly delayed 
oaeous maturation. 

(7-year and 8-year surveys) have persisted. In 
comparison with the Greulich and Pyle standards, 
the skeletal development of Marshallese children 
was retarded at the same chronological age levels. 
In addition, the exposed children were less mature 
than control children. The retardation was most 
prominent among those exposed during infancv to 
the fallout radiation (see Figure 18). Skeletal age 
values during successive examinations of this par­
ticular group of children are shown in Table 15. 
These data covering the period since 1958 are 
being published in detail elscwhere. 1

' Complete 
tables of anthropometric measurements on the 
Marshallesc children dating back to the earlv sur­
veys are presented in Appendices 11 through 16. 

Ophthalmological Findings 

Ophthalmological examinations were carried 
out in 1964 on 68 exposed, -1:5 children of exposed, 
and 190 people in the comparison population; a 
total of 303 people. . 

As noted in previous surveys, there was an in­
creased incidence of large corneas and enlarged 
tortuous retinal vessels and a lower incidence of 
myopia, strabismus, amblyopia ex anopsia, reti­
nitis pigmentosa, retinoblastoma, and congenital 
glaucoma. 

The incidence of arcus senilis is higher in the 
Marshallese than in similar age groups in the 
United States, which is in keeping with the gen-

Table 15 

Skeletal Age Development in Children Bom Between JuJy 1952 and February 1953 

Skeletal age (S.A.) values at succeaaive examinations, years 
Age at 

Subject No. Sex expomre, months C.A.•=4 yr C.A.=6yr C.A.=8 yr C.A.=9 yr C.A.=IOvr 

2 M 16 3lfz 4lfz 6 7¥. 81-'z 

3 M 17 2'1! 2¥i 3 3 3 
5 M 16 3i. 3¥: 3¥: 3~ '.llE* 
6 M 16 3 51,'z 6'% 8111 9 

65 F 15 21h 31h 6 6¥3 8 
33 F 20 5 6'h 91.4 10 .'l'E 
54 M 12 3'.4 NE 91h 10 11 

955 F c• NE NE 10 10 1034 
962 F c NE NE 7Y3 7~ 91/4 

980 F c NE 6~ 8\ls NE :'ll'E 
996 F c NE NE 8'1! 10 10•;, 
814 M c NE 534 8 9 10 

*C.A=chronol~ age; NE=not examined; C=not expc:wed (control). 



eral observation that the Marshallese age faster 
than Americans. The incidence was higher in the 
exposed group ( 36%) than in the unexposed group 
( 19% ). However,-recent analysis of aging criteria 
did not show any significant differences between 
exposed and unexposed groups. 

Though diabetes mellitus has a moderately high 
incidence in the Marshall Islanders, only one case 
of diabetic retinopathy was noted. This is in keep­
ing with the observation that the onset of diabetes in 
the Marshallcsc occurs largely in older individuals. 
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The incidence of pinguecula and pterygium is 
high in the Marshall Islands, and also slightlv 
higher in the exposed group than in the unexposed 
(see Table 16). It has been postulated that the 
higher incidence in the exposed group may be re­
lated to contamination of the conjunctiva! sac 
with fallout material at the time of the accident. 

The incidence of abnormalities of the crystalline 
lens is greater in the Marshall Islanders than in 
similar age groups in the United States. Further­
more, the incidence of such abnormalities was 

Table 16 

Ophthalmological Survev, 1964 

Children 
E'.xposcd of exposed Controls 

'.'lo. % '.'lo. % No. % 

Number examined 68 45 190 

Anisocoria 1.4-0 0.52 
Anterior staphyloma 1 1.4-0 
Arcus !Cnilia 25 36.70 37 19.46 
Argyll Robert30n pupil uo 
Chalazion 2 105 
Choroiditis (old, healed with scan) 3 4.20 3 U7 
Conjunctivitis uo 
Corneal pigment 2 2.80 
Corneal scar 3 4.20 2 l.05 
Drtiscn uo 
Duane's syndrome 0.52 
Lens: Polychromatic sheen 18 26.50 41 21.57 

Opacities & cataract: praenile l.4-0 3 l.5 i 
senile 12 17.60 25 10.64 

Apha.kia 2 2.80 0.52 
Leprosy, eve signs of 1.4-0 0.52 
Macular degeneration uo 2 1.05 
Molluacum conta.giOIUm 0.52 
Melanoma of iris 2 l.05 
Melanoma of conjunctiva 1.4-0 
Nynagmus 2 105 
Pinguecula 11 16.20 17 8.44 
Pterygium 20 29.4-0 38 19.98 
Proptosil 0 52 
Phthisia bulbi 0.52 
Positive Rhomberg 1.4-0 0.52 
Retinal arteri01Clerosia 4 6.00 9 4.68 
Retinal scars 2 2.80 5 2.60 
Retinal hemorrhage 1.4-0 
Scrabismus: Internal l 0.52 

External 5 j 30 2 l.05 
Seventh nerve weaknes1 2.2 1 0.52 
Vicreous opacities 3 Ui 
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somewhat greater in the exposed group in 1964 
than in the unexposed comparison population. 
These abnormalities consist of polychromatic 
sheen, lenticular opacities of all degrees, and cata­
racts~The polychromatic sheen was noted as the 
earliest lens change and varied from a few fine 
granules in the earlier cases to large granular 
plaquC3 in the more advanced cases. These plaques 
were situated on the posterior lens capsule in the 
zone of specular reflection. The earliest cases 
showed yellowish granulC3 which in some cases 
appeared slightly darker with a "beaten brass" 
color. As the granules coalesce into a plaque, 
greenish and bluish hues appear - hence the name 
polychromatic sheen. 

Whether the polychromatic sheen seen follow­
ing irradiation has unique and specific charac­
teristics is still a debatable question. Some inves­
tigators contend that similar appearing changes 
can be detected in patients with retinitis pig­
mentosa and the early stages of cataracts which 
might be a complication of endogenous ocular or 
systemic disease or intoxication. Such polychro­
matic sheens were seen in 21 % of the unirradiatcd 
Rongelap group and 26.5% of the exposed group. 
This difference is thought to be too small to impli­
cate irradiation exposure with any degree of cer­
tainty, particularly in view of the slightly greater 
number of older people in the exposed group. The 
incidence of lenticular opacities was also slightly 
greater in the exposed group \ 19%) than in the un­
exposed group (12%). 

Only one child (an 8-year-old female) com­
plained of defective night vision. This was thought 
to be due to vitamin A deficiency, since there were 
no pathological changes in the fundus of either eye. 
Several years ago 12 children were encountered 
who had great difficulty in seeing at night. These 
children responded promptly with vitamin A 
treatment and dietary changes. 

Only two cases were noted with corneal pigmen­
tation, previously seen in three cases ( 1962). This 
pigmentation was characterized by a fine, dark, 
linear streak of pigment lying close to or on Bow­
man's membrane in the horizontal axis between 
the limbus and pupillary edge. It is believed that 
these changes may have been induced from beta 
radiation contaminating margins of the eyelids at 
the time of the accident. 

There were several findings which may be re­
sidual to the poliomyelitis epidemic of 1963: two 

Table 17 

Residual "Beta Burns" 

Subject 
No. Age Sex Data 

2 12 M Roughening and pigment variation 
on front of neck. Several pigmented 
macules ACF.• Perianal depigmen-
tation. 

3 II M Mottled pigmentation both axillae. 
Pigmented area behind left ear. 

II 60 M Pigment chang~ left ACF, donum 
fint right toe; pigmented nevi ax1lla. 

17 13 F Scarring and pigmentation left :\CF. 

20 17 M Pigmented patch back of neck. 

23 14 M Pigmented macul~ left axilla. front 
of neck and chest. Dcpigmented spots 
shaft penis. 

24 23 F Slight pigment variation on front of 
neck; several pigmentec:i macules 
dorsum left foot. 

34 55 F Slight roughening and pigmentation 
back of neck. Moles on front of neck. 

39 25 F Slight roughening and pigmentation 
back of neck; pigment variations and 
slight hyperpigmentation dorsum 
right foot. 

49 25 F ~umerous pigmented macules both 
sides of neck and a few on arms and 
ACF. 

54 11 M Mottled pigmentation and depig-
mentation on front oi neck. 

59 44 F Mottled pigmentation and depig-
mentation on back of neck. 

63 46 F Slight rugositv and pigmented ridges 
on back of neck. 

64 40 F Mole back of neck; slight pigment 
variation and a few macuies front of 
neck. 

65 l I F Pigment variation and roughening 
front of neck. 

67 24 F Depigmented scan dorsum left foot. 

75 22 F Slight pigmented area dorsum right 
first toe. 

78 47 F ~umerous peduncuiated moles on 
sides and front of neck. 

i9 49 M Pigmented and depigmented scar 
posterior surface left ear. 

*ACF=antecubital fossa. 



Figure 19. Residual ''beta bum" showing !Carring and pigmentation (No. i9). 

Figure 20. Residual "beta bum" !ICafring and 
pigment aberration in antecubital foua (No. Ii). 

Figure 21. Pigmented nevus-like lesions 
in previous "beta burn" area of neck I No. i8). 

27 
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cases with 7th nerve weakness involving the lids; 
two cases of anisocoria (unequal pupils); and an 
increased incidence of strabismus. 

Residual "Beta Bums" 

since that time (scc Figure 21 ). Histological study 
of a biopsy of one of these lmions showed it to be 
a typical benign pigmented nevus. 

The residual changes iaithc skin of thf _Mar­
shallese who had sustain.eA .• te "bct~rns" 

Persisting residual effecu of "beta burns" were have shown neither fiaure u.Ue breakdown in the 
found to be present in 19 people, 6 children and affected areas as SCC!l-ift,c:Jj>nic radiation denna-
13 adults. These are outlined in Table 17. The ~or evidence ~-..am change. Only-one 
skin changes consisted of hyperj.ctatosis, and . ~llLwcd"a feW'iPQtlofilopccia of the occipital 
varying degrees of atrophy,~~ and pi~ ,_,area of~ ~p 8:' a resi~uum of epilati~n. Fi~ 
aberrations (sec Figures 19 and 26)-. 'ftesc c~ ~ 22' ... h11tological restdual changes in a lesion 

were slight in. m~t of the people. Th~ dev6p- .· •.. · :at l~ after exposure.• 
ment of lent1go-hke and papular pigment~/~,-~: A JI 
nevus-like lesions in areas of previous "beta bumi',',, •. •:~·7 LAIOIATOIY EXAMINATIONS 
was first observed several years ago, and thelll-~; . )• ''·. · . . 
lesions appear to have been increasing slightlJI'·.;. · ~·--j1ical 

Figure 22. Section of skin from "beta bum" area on back of 
neck of 56-year-old woman (No. 34) at l 0 yean after ex­
poeure (lOOx). Note atrophy ofepidennia with narrow· 
ing of stratum granul01um and finger-like projections of 
rete pep. Slight atrophy of the sweat gland ducts is abo 
present. 

.· -'" _ - Summary tables of hematological data arc pre· 
'4entcd in the tables and graphs in the text, and 
raw data on the individuals are presented in the 
appendices. The more heavily exposed ~ongelap 

"Dr. David A. Wood of the U aivenity of California Medical 
Center, San Francixo, did the histolo!ical interpn:tations. 



Table 18 

Mean Levels of Rongelap Peripheral Blood Elements by Age and Sex, 1963 

Males 9-15 yr 
Rongelap exposed• 
Ailingnae exposed 
U tirik exposed 
Rongclap unexposed 

Females 9-15 yr 
Rongelap exposed• 
Ailingnae exposed 
lI tirik exposed 
Rongclap unexposed 

Males > 15-40 yr 
Rongelap exposed 
Ailingnae exposed 
U tirik exposed 
Rongelap unexposed 

Females> 15-40 VT 

Rongclap e.'<posed 
Ailingnae exposed 
litirik exposed 
Rongclap unexposed 

Males >40 yr 
Rongelap exposed 
Ailingnae exposed 
U tirik exposed 
Rongclap unexposed 

Females >40 yr 
Rongelap exposed 
Ailingnae exposed 
U tirik exposed 
Rongclap unexposed 

Males <9 yr 
Of exposed parents 
Of unexposed parents 

Females <9 VT 

Of exposed parents 
Of unexposed parents 

Males 9-15 yr 
Rongelap expoeec1• 
Ailingnae exposed 
lJ tirik expoeed 
Rongelap unexposed 

Females 9-15 yr 
Rongclap exposed• 
Ailingnae exposed 
Utirik exposed 
Rongelap unexposed 

Plate. 
( x 10-l) 

287:!: 66 (9)' 
194 (l) 
419:!: 93( 12) 
286:!: 78(14) 

300:!: 78 (8) 
225 (2) 
402::!: 116( 14) 
373::!: 99( 17) 

198:!: 71( 11) 

342.:!: 78( 10) 
294:::: 66(21) 

297:!:127( 14) 
227 ( 4) 
410.:!: 97( 16) 
294:::: 66( 23) 

214::!: 87 (8) 
245 ( 4) 
344::!: 73( 19) 
'294:!: 66 ( 23) 

238::!: 98 ( 7) 
249::!: 47 ( 5) 
356:!: 90( 16) 
318= 94( 19) 

374:!: 95(15) 
375:!:119(29) 

386::!: 87(18) 
383::!: 101 ( 21) 

Ea.in. Baso. 

8.47:!:2.18 (9) 
6.64 ( l) 

9.20::!:2.88( 12) 
8.37::!:2.90( 14) 

8.50±2.49 (8) 
7.15 (2) 
9.01±2.66(15) 
8.82::::::2.29( 17) 

6.58:!:1.49( l l) 

6.55:!: 1.47 ( 10) 
i.77::::1.44(21) 

8.02:!:2.18( 14) 
7 .96 ( 4) 
7.17±1.39<16) 
7.65:!:1.47(23) 

6.33::!:1.24 (8) 
6.38 (4) 
6.88±1.85( 19) 
6.65=1.40( 23) 

5.82::!:0.60 ( 7) 
i.20::!:1.60 (5) 
7.08:!:1.30( 16) 
7.21±1.40(19) 

10.60±3.49( 16) 
10.91.:!:2.87 ( 29) 

12.20±1.92( 18) 
10.15 :!:2.50( 22) 

( x 10-•) ( x 10-') Hct.,% 

0.79 (9) 
0.60 ( l) 
0.50( 11) 
0.69( 14) 

0.48 ( 8) 
0.28 (2) 
0.53( 15) 
0.48( 16) 

0. 74 (9) 
0.0 ( 1) 
0.38( 11) 
0.44( 14) 

0.46 (8) 
0.0 (21) 
0.40( 15) 
0.35( 16) 

39.1::!:2.0 (9) 
36.0 ( 1) 
37.9::::2.1(12) 
39.4=l.4( 14) 

39.5=2.0 (8) 
41.0 ( 2) 
38.0:::::2.1( 15) 
38.3::::2.7( 17) 

Neut. 
( x 10-') 

3.92:::::1.31 (9) 
2.79 ( l) 

4.57:!:1.83(11) 
4.07::!:1.96(14) 

4.42::!:3.09 ( 8) 
3.69 (2) 
4.81:!:2.04(15) 
4.12:!:1.64( 16) 

3.27 :::o. 74( 11) 

3.42:!:0.76( 10) 
4.07:!:1.86( 21) 

4.35:!:1.33( 14) 
5.45 (4) 
3.96:!:1.35( 16) 
4.23=: 1.34(23) 

2.88:!:0.59 ( 8) 
3.23 ( 4) 
3.49=:1.09(19) 
3.17.=:0.99(23) 

2.86::::0.58 (7) 
3.83±0.57 (5) 
3.47::::1.13(15) 
3.67:::: 1.20( 19) 

4.49±1.19( 16) 
·HO:!: l.82 ( 29) 

4. 76:::: 1.92( 18) 
3.83::::1.23(22) 

429:!:45 (9) 
3n ( l) 
442:!:23! 12) 
433::::34( 14) 

449::::34 (8) 
435 (2) 
427:::29(15) 
-!24::!:40( 17) 

Lymph. 
( x10-11 

3. 25 :!::0.59 ( 9) 
3.19 ( 1) 
3.89:::::1.17( 11) 
3.27:!:1.11(14) 

3.31::::0.80 (8) 
2.97 (2) 
3.33:::::0.94( 15) 
3.86::::0.i7( 16) 

2.82.:!:0.89( 11) 

2.55:::::0.85( 10) 
2.96:!:0.90( 21) 

2.86:!:0.84( 14) 
2.05 ( 4) 
2.67:!:0.66( 16) 
2.83::::0.78(23) 

2.99::::1.04 (8) 
2.46 (4) 
2.80::!:0.9\( 19) 
2.85::!:0.67(23) 

2.56:!:0.63 ( 7) 
2.37:!:1.20 (5) 
3.07 :!:0.92( 15) 
2.98::::0.94( 19) 

5.15 :!::3.041 16) 
5.29=1.87(29) 

6.07=3.00( 18) 
5.31::::1.60(22) 

Hgb.,g 

13.8::!:0.5 (9) 
12.4 ( l) 
15.0::::1.2( 12) 
14.1.:!:0.7( 14) 

13.9::::0.9 ( 8) 
15.0 (2) 
1·1.0::!: 1.0( 15) 
13.7:!::1.6(17) 

29 

Mono. 
( x 10-1 ) 

0.44 (9) 
0.06 ( l) 

0.24( 11) 
0.30( 14) 

0.24 18) 
0.22 12) 

0.29( 15) 
0.26( 16) 

0.19( 11) 

0.27( 10) 
0.28(21) 

0.29( 14) 
0.25 (4) 
0.21(16) 
0.22( 23) 

0.15 (8) 
0.27 (4) 
0.22( l9) 
0.20(231 

0.18 ( 7) 
0.35 (5) 
0.22( 15) 
0.26! l9) 

0.39( 16) 
0.-!0(29) 

0.j5( 18) 
0.361 22) 

Serum 
protein. g 

i.7::::0.5 (9) 
i.5 ( l) 
i.6=:0.3( 12) 
7 .8:!:0.41 12) 

8.0::::0.4 ( 8) 
0.0 (2l 
i.9=0.-t( 14) 
i.9=0.5( l i) 
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Table 18 I cont'd) 

Mean Levels of Rongelap Peripheral Blood Elements by Age and Sex, 1963 

Eoein. Buo. RBC Serum 
( x 10-3) ( x 10-') Hct., 3 ( x 10-•) Hgb .. g protein. g 

Males > 15-40 yr 
Rongelap exposed 0.28( 11) 0.25(11) 45.5::=2.4( 11) 458::=47( 11) 16.1:=1.3(11) i.6:=0.3( 10) 
Ailingnae exposed 
U tirilt expoeed 0.26( 10) 0.48( 10) 44.6::=2.5( 10) 460=34( 10) 16.2=0.7( 10) 76=0.4(10) 
Rongelap unexpoeed 0.40(21) 0.30( 21) 45.7:=4.7(21) 473:=32(21) 16.1=0.5(21) 8.0::=0.4( 21) 

Females> 15-40 yr 
Rongelap exposed 0.52( 14) 0.25( 14) 37.9::=4.8( 14) 409=64( 14) 13.2::=1.8( 14) 7.8::=0.5( 14) 
Ailingnae expolCd 0.19 (4) 0.32 (4) 37.3 (4) 406 (4) 12.9 (4) 7. 7 ( 4) 
Utirilt exposed 0.32( 16) O.li( 16) 37.1=3.6(16) 405=41(16) 13.2::=1.4( 16) 7.6=0.4( l6) 
Rongelap unexposed 0.35(23) 0.23( 23) 38.3 =2.8( 23) 421=39(23) 13.6±1.0(23) 7.9=0.6(23) 

Males >40yr 
Rongelap exposed 0.31 (8) 0.08 (8) 41.3::=5.4 (8) 410=58 (8) 14.S:=0.5 (8) i.6=0.4 ( i) 
Ailingnae exposed 0.35 ( 4) 0.06 14) H.O {4) 469 (4) 15.8 (4) 1.0 (4) 

Utirilt expolCd 0.34( 19) 0.28( 19) 'l.3=2.2(19) 428::=36( 19) 14.8±:0.9( 19) 7 8±:0.4( 19) 
Rongelap unexposed 0.36(23) 0.37( 23) 42.1:=3.3(23) 429±47(23) 14.7±:0.5(23) i.9=0.5(23) 

Females >40 vr 
Rongelap expoeed 0.21 17) 0.09 (7) 38.1::=2.5 (7) 376::!:38 (7) 13.3=1.4 (i) 7.8=0.2 (6) 
Ailingnae exposed 0.62 ( 5) 0.23 (5) 38.0=2.6 ( 5) 403::!:41 (S) 13.9::= l.L ( 5) 8.4=0.4 (5) 
U tirilt expoaed 0.32( 15) 0.25( 15) 38.0::::3.1(16) 405=28(16) 13.8:t:0.8( 16) 8.1:t:0.6(16) 
Rongelap unexposed 0.27( 19) 0.37( 19) 38.3 :t: l.7 ( 19) 393::=29( 19) 13.7±:0.9( 19) 8.0=0.5( 19) 

Males <9 yr 
Of expoeed parentll 0.56( 16) 0.19( 16) 36.S :t:3.0( 16) 438:t:64( 16) 12.6::!: 1.1 ( 16) i 3:=0.4 (6) 

Of unexpoeed parents 0.79(29) 0.58( 29) 36.9=2.-lc 29) 434:t:30(29) 12.5 :t: 1.0( 29) 73=0.2 ( 5) 

Females <9 yr 
Of exposed parents 0.79(18) 0.23( 18) 36.8:t:2.2( 18) 424:t:32( 18) 12.8:t:l.O( 18) -- ( 3) I./ 

Of unexpoaed parents 0.64(22) 0.03(22) 37.6:=1.7(22) 415=24(22) 13.0z0.9(22) 7.9=0.3 ( 5) 

•Includes 2 children exposed in utno. 

'Standard deviation and number of people in group. 
'Includes 1 child exposed in uttro. 

Table 19 

Mean Levels ofRongelap Peripheral Blood Elementll by Age and Sex. 1964 

Plate. WBC Neut. Lvmph. 
(XJ0-1

) (XL0-1) IX 10-3 ) (X 10-3 ) 

Males 10-15 yr 
Rongelap exposed• 374:t: 35 (9)" 8.01::=2.10 (9) 3.31::!:1.27 (9) 3.78::=1.li 19) 
Alingnae expoeeci 328 ( l) 7.55 ( 1) 3.17 ( l) 2.87 (I) 

· Rongelap unexpcieed 389-::::158(15) ll.13=4.70(15) S.96:t:5.03( 15) 4.li:!:l.22(15) 
Females 10-15 yr 

Rongelap exposed 398:t:l 10 ( 6) 7.53:t: l.10 ( 6) 3.39::::0.52 (6) 3.34::!:1.06 (6l 
Ailingnae exposed 454 ( 1) 11.08 ( 1) 4.87 ( 1) 4.87 I I l 
Rongelap unexposed 397::::106( 18) 9.87::!:3.00( 18) 4.74::::2.25(18) .Ul0=0.94( 18) 

Males > 15-40 vr 
Rongelap exposed 287::!: 78( 11) 8.12:t:2.10( 11) 3.90::=1.44( 11) 3.42=1.08(11) 
Ailingnae exposed 
Rongelap unexposed 337:!:104(24) 9.40:t:3.40(24) j.10:t:2.73(23) 3.45=1.lji 23) 



Table 19 (cont'd) 

Mean Levels of Rongelap Peripheral Blood Elements by ~and Sex, 1964 

Females > 15-40 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Males >40 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Females >40 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Males <10 yr 
Of exposed parents 
Of unexposed parents 

Females < 10 yr 
Of exposed parents 
Of unexposed parents 

Males 10-15 yr 
Rongelap exposed• 
Ailingnae exposed 
Rongelap unexposed 

Females 10-15 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Males> 15-40 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Females > 15-40 yr 
Rongelap exposed 
Ailingnae exposed 
Rongelap unexposed 

Males >40yr 
Rongelap exposed· 
Ailingnae expoaed 
Rongelap unexpoaed 

Females >40 yr 
Rongelap expoaed 
. .\ilingnae exposed 
Rongelap unexposed 

Males <IOvr 
Of exposed pa.rents 
Of unexposed parents 

Females< 10 yr 
Of expoaed parents 
Of unexposed parents 

Plate. 
( x 10-') 

372:::: i3( 15) 
382::!: 95 (5) 
382::!:110(29) 

331::!:126 (8) 
323 (4) 
348:t:ll4(19) 

346::!:159 (6) 
-Hl:::l48 (5) 
360::!: 99120) 

488:t:I07121) 
4i0::!:134(33) 

523=:119(20) 
-168::!: 133( 24) 

Mono. 
IX 1Q- 3 ) 

0.19 (9) 
0.45 (I l 
0.31( 15) 

0.10 (6) 
0.33 (I) 
0.21( 18) 

0.25( 11) 

0.26(23) 

0.24( 14) 
0.20 (5) 
0.22(29) 

0.26 (8) 
0.13 (4) 
0.20( 19) 

0.09 (6) 
0.11 (5) 
0.23(20) 

0.23( 21) 
0.28(33) 

0.32(20) 
0.23( 24) 

•Includes 2 children exposed m utero. 

WBC 
( x l0-3 ) 

8.25:!: l .90( 15) 
6.80=1.60 ( 5) 
9.16:!:2.00( 29) 

7.83.::=2.00 (8) 
6.59 (4) 
7.75.::=t.30( 19) 

8.06.::=2.20 16) 
8.06:!:2.00 I 5) 

8.29::: 1.9 ( 20) 

10.33:::2.20( 21) 
11.34:::2.80( 33) 

10.96::::: 1.90( 20) 
10.67::!:2.80(24) 

0.68 (9) 
0.98 (I) 
0.66( 15) 

0.65 (6) 
0.89 (l) 
0.88( 18) 

0.43( ll) 

0.57(23) 

0.37(14) 
0.33 15) 
0.49(29) 

0.48 (8) 
0.39 (4) 
0.47( 19) 

0.65 (6) 
0. 76 ( 5) 
0.40(20) 

0.73(21) 
0.66(33) 

0.76(20) 
0.62( 24) 

0.76 (9) 
0.80 ( l) 
0.26( 15) 

0.38 (6) 
l.10 (I) 
0.38( 18) 

0.46( l l) 

0.50( 23) 

0 . .35( 14) 
0.36 (5) 
0.50(29) 

0.39 (8) 
0.30 (4) 
0.48( 19) 

0.53 16) 
0.82 (5) 
0.63(20) 

0.63(21) 
0.38( 33) 

0.38( 20) 
0.70(24) 

'Standard deviation and nwnber of people in group. 

Neut. 
( x 10-•) 

4.32::!:2.13( 14) 
3.04:!: 1.18 ( 5) 
5.29:!:1.87(29) 

3.60-::t: 1.20 < 8) 
3.03 (4) 
3.93::!:1.14( 19) 

3.74::::2.02 (6) 
4.32::::0.91 ( 5) 
4.0l:::::Ul(20) 

4.i6::!:2.22(21) 
5.03::!:1.98(33) 

4.46:!:1.30(20) 
4.28::!:2.10( 24) 

Hct.,% 

40.4:!:6.I (9) 
37.0 ( l) 
37.4::t:l.7(15) 

39.5::::2.4 (6) 
4-0.0 (l) 
38.3::!:2.5( 18) 

43.8::5.5( 11) 

46.l:t:3.l(24) 

40.0:t:2.3( 14) 
38.0::6.1 ( 5) 
37.3:':4.5(29) 

43.0=:2. 1 ( 8 l 
43.0 (4) 
41.6:t:2.6( 19) 

373:t:3.9 (6) 
38.3:::!::1.8 (5) 
39.6::: 1.0( 20) 

36.6:':2.5( 21) 
37 .3::2.4(33) 

34.9:t:3. 7 (20) 
36.8:::2.4( 24) 

Lymph. 
( x 10-') 
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3.31:':0.96(14) 
3.19:::0.77 (5) 
3.ll:=l.11(29) 

H8::t:l.22 (8) 
3.03 14) 
3.06:::0.78( 19) 

3.53:::1.18 ( 6) 
2.80:=1.15 (5) 
3.60::!:1A5120) 

4.65:::1.38(21) 
5.24::':1.i7(33) 

5.38:::!::1.31(20). 
H7=1.50(24) 

Hgb .. g 

12.5:::0.4 19) 
12.l I l) 
12.5:::0.8( 15) 

13.3::=0.3 i6) 

14.0 ( l) 
12.4::=0.8( 18) 

14.i::!:l.O( 11) 

15.2:::1.1(24) 

13.l:=0.7(14) 
12 . .3:::::2.5 (5) 

12.4-=l.6(29) 

l3.5:=l.9 (8) 
14.5 l 4) 
14.0=: l.O( 19) 

l2.7::':U (6) 
12.7:::0.7 15) 

13.0=0.6\20) 

12.1::::1.1(21) 
12.1::::0.9(33) 

\ l.5 = l.4120) 
l2.l::::l0('24-) 
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group who received 175 rads are designated as 
"Rongelap exposed," the Rongelap people who 
received a smaller exposure of 69 rads as "Ailingnae 
exposed," and the larger unexposed comparison 
population ofRongelap as "unexposed." Because 
of the small number of people in the Ailingnae 
group, their data were not treated as fully as those 
for the Rongelap groups, and are briefly summa­
rized in a separate paragraph. The Utirik data 
are summarized separately also. Because of certain 
differences noted in age and sex groups between 
the exposed and the unexposed, in addition to the 
comparisons of mean levels for entire groups, 
comparisons are also made of age and sex groups. 
Ages 9 to 15, 16 to 40, and >40 years for each sex 
are compared. 

The hematological data are summarized in 
Tables 18 and 19 and in Figures 23 through 49. 
In Appendices 1, 2, and 3 are presented summaries 
of the mean blood counts of the exposed popula­
tions and of the various comparison populations 
since exposure in March 1954. In Appendices 4 
and 5 are listed the individual blood counts for 
1963 and 1964. In Appendix 6 basophil counts 
are presented. 

. lfongelap Population. LEUKOCYTES. Mean 
levels of leukocytes in both exposed and compari­
son populations at 9 yean post exposure were in­
creased over the 8-year levels, and the 10-year 
levels were higher than those for either of the two 
preceding years. The exposed group had only 
slightly lower leukocytes than the unexposed 
( -43) at 9 yean, and at 10 years, lower by 93. 
Most of the difference was due to lower neutrophil 
levels in the exposed group (see Figure 23). 

10 ,_..-,-,.~-.-tr---.--..-.,; -';YA--.--.---....... ..-,--,-.--.,.--..---
~ -i 

I .., 

DAYS YEARS 

TllllE AFTER EXF'OSURE 

Figure 23. Mean neutrophil and white blood counts of 
exposed Rongelap people from time of exposure through 
I 0 years post exposure. Stars represent mean values of 
comparison population. 

N EUTllOPHILS. The neutrophil levels increased 
slightly at the time of the 9 and 10-year surveys in 
both exposed and comparison populations. At 9 
years the neutrophil levels were about 53 lower in 
the exposed than in the comparison group, but at 
10 years they were about 203 lower. Neutrophil 
levels are shown in Figures 23 through 29. The 
neutrophil deficit was greater in the exposed 
younger age groups ( < 40 years). The exposed 
older age groups ( >40 years) did not share the 
deficit as much as has been noted in the past (Fig­
ures 26 through 29). 

LYMPHOCYTES. Lymphocyte levels were slighdy 
higher in the exposed and unexposed groups dur­
ing the 9 and 10-year surveys. In contrast to the 
8-year survey results, the lymphocyte mean levels 
showed little difference between the exposed and 
unexposed groups during the 9 and IO-year sur­
veys; however, some individual lymphocyte counts 
were lower in the exposed group. Lymphocyte lev­
els are shown in Figures 24, 25, and 30 through 34. 
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Figure 24. Cumulative percent distribution curves for 
neutrophils, lymphocytes, and placeleu. 1963. 
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Figure 25. Cumulative percent distribucion curve:i 
for neutrophils, lymphocytes, and placelets. 1964. 
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Eos1NOP.HILS, MoNocms, AND BASOPHILS. The 
levels of these cells were not remarkably different 
between the exposed and unexposed groups and 
were similar to the levels in past surveys. 

PLATELETS. -The platelet levels in the 9 and 
l 0-year surveys both revealed greater deficit in 
exposed males than in exposed females. Compared 
with the unexposed groups the males had 20% les,, 
in 1963 and 12% less in 1964, and the females 7% 
less in 1963 and 2% less in 1964 (sec Figure 35). 
In the scattcrgrams (Figures 36 through 39) and 
the accumulative distribution curves (Figures 24 
and 25) the differences are clearly shown. 

ERYTHR.OPOIETIC ELEMENTS. As in the past sur­
veys no significant differences were noted in the 
red blood counts, hemoglobins, or hematocrits 
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Figure 26. Neutropnil counts of exposed Rongelap males 
plotted against age. Solid line represents mean level of 
unexposed male population, 1963. 
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Figure 27. Neutropnil counts of exposed Rongelap fe­
males plotted against age. Solid line represents mean 
level of unexposed female population, 1963. 
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between the exposed and unexposed groups. Fig­
ures 40 through 49 demonstrate this point. 

STATISTICAL ANALYSIS OF RoNGELAP BLooo 
DATA Ovu. PAST Foua YEARS. These analyses 
are in progress, and the following represents a 
preliminary report bv Mr. Keith Thompson of 
Brookhaven National Laboratory. 

"A factorial analysis of variance of unweighted 
means was made for each of four blood compo­
nents: platelets, white blood cells, ncutrophils, and 
lymphocytes. For these preliminary analyses, the 
population was stratified into four factors: years 
( 1961, 1962, 1963, and 1964 ), sex, exposed Ron­
gela p versus noncxposcd, and age ( 5 to l j, > 15 
to 40, >40). Thus, for each of the blood compo­
nents, main effects and interaction effects were 
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Figure 28. Neutrophil counts of exposed Rongelap males 
plotted against age. Solid line represents mean level of 
unexposed male population, 1964. 
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Figure 29. Neutrophil counts of exposed Rongelap fe­
males plotted against age. Solid line represents mean 
level of unexposed female population, 1964. 
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Figure 30. Mean lymphocyte counts of exposed Ronge· 
lap people from time of exposure through I 0 yean post 
exposure. Stars represent mean values of comparison 
population. 
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Figure 31. Lymphocyte counu of exposed Rongelap 
males plotted against age. Solid line represents mean 
level of unexposed male population, 1963. 
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Figure 3'2. Lymphocyte counts of exposed Rongelap fe· 
males plotted against age. Solid line represents mean 
level of unexposed female population, 1963. 
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computed to obtain information about the effect 
of radiation over time in relation to sex, exposure, 
and age. 

"A generally similar pattern was observed in 
these analyses for all four components. The vari­
ation among years was always highly significant, 
largely because of an increased count in all four 
components in 1964. This annual difference has 
been commented on in previous reports. Differences 
existed in 1961, 1962, and 1963, but these were 
not chronologically consistent among the com­
ponents. 

"A clear-cut and highly significant decrease in 
all four blood components was observed for the ex­
posed population compared to the nonexposed. 
There was also a highly significant decrease in 
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Figure 33. Lymphocyte counts of exposed Rongelap 
males plotted against age. Solid line represents mean level 
of unexposed male population, 1964. 
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Figure 34. Lymphocyte counts of exposed Rongelap fe· 
males plotted against age. Solid line represents mean level 
of unexposed female population, 1964. 
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counts of all four componenu with increasing age 
at the time of radiation. There was no evidence 
at the 5% level of any sex difference for any of the 
blood components except platelets, for which the 
male count was~ignificantly lower ( l % level) than 
the female count. 

"There was no evidence at the l % level that 
any of the two- or three-factor interactions (years, 
sex, exposed versus nonexposed, age groups) were 
significant. For lymphocytes there was evidence 
at the 5% level of an interaction between exposure 
and sex, and for neutrophils there was evidence 
at the 5% level of an interaction between exposure 
and vear. The four-factor interaction was treated 
as error, an assumption which appeared justified 
upon examination of the variances. Since these 
data are being further analyzed, no interpretation 
as to biological significance of the above interac­
tions is justified at present." 
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Figure 35. Mean platelet values of exposed Rongelap 
people from time of exposure through l 0 years post ex­
posure. Stan represent mean values of unexposed com­
parison population. 
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Figure 36. Platelet counts of exposed Rongelap males 
plotted against age. Solid line represents mean level of 
unexposed male population, 1963. 
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Figure 37. Platelet counts of exposed Rongelap females 
plotted against age. Solid line represents mean level of 
unexposed female population, 1963. 
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Figure 38. Platelet counts of exposed Rongelap males 
plotted against age. Solid line represents mean level of 
unexposed male population, 1964. 
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plotted against age. Solid line represents mean level of 
unexp<>Rd female population, 1964. 
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Figure 40. Hematocrit values of exposed males plotted 
against age. Solid line repl'CICnts mean level of unexposed 
male population, 1963. 
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Figure 41. Hematocrit values of exposed females plotted 
against age. Solid line reprcacnu mean level of unexposed 
female population, 1963. 
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Figure 42. Hematocrit values of exposed males plotted 
against age. Solid line represents mean level of unexposed 
male population, 1964. 
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Figure 43. Hematocrit values of exposed females plotted 
against age. Solid line represents mean leve 1 of unexposed 
female population, 1964. 
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Figure 44. Hemoglobin values of exposed males plotted 
against age. Solid line represents mean level of unexposed 
male population, 1963. 
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Figure 45. Hemoglobin values of exposed females plotted 
against age. Solid line represents mean level of unexposed 
female population, 1963. 
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Figure 46. Hemoglobin values of exposed males plotted 
again.st age. Solid line represents mean level of unexposed 
male population, l 964. 
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Figure 4 7. Hemoglobin values of exposed females plotted 
against age. Solid line represents mean level of unexposed 
female population, 1964. 

Ailingnae Population. The 16 people in the 
Ailingnae population that were examined during 
these two years showed blood counts similar to 
those of the higher dose Rongelap group. The 10-
year platelet counts in the Ailingnae women were 
considerably higher than the previous counts; the 
reason for this is not apparent. The blood data on 
this group of people arc summarized in Tables 18 
and 19 and Appendix 2. 

Utirilc Population. The people of Utirik Atoll 
who had been exposed to a very low dose of radia­
tion \an estimated 14 rads of whole-body gamma 
radiation) had leukocyte, neutrophil, and lympho­
cyte counts of about the same levels as seen in the 
unexposed comparison population of Rongelap 
(Table 18 and Appendices 3 and 4). However, it 
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Figure 48. RBC values of exposed males plotted against 
age. Solid line represents mean level of unexposed male 
population, 1963. 
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Figure 49. RBC values of exposed females plotted against 
age. Solid line represents mean level of unexposed female 
population, 1963. 

was of interest that the platelet counts for all a~ 
groups averaged considerably higher in the Ctirik 
people than in the Rongelap unexposed population. 
The explanation for this is not apparent. The eryth­
rocytes, hemoglobin, and hematocrit levels were 
about the same as in the unexposed Rongelap people. 

Children of Exposed Parents. Blood counts of 
children of exposed parents compared with those 
of the children of parents in the comparison popu­
lation showed no significant differences. These 
data are tabulated in Tables 18 and 19 and Ap­
pendices 4 and 5. During the 7th and 8th-vear 
surveys these children had shown slightly lower 
levels of leukocytes and platelets compared with 
children of unexposed parents. This difference is 
not apparent at this time. 
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Bone Manow ExaminatioM 

The differential counts of bone marrow aspira­
tions on 6 individuals, 4 exposed and 2 unexposed, 
arc listed in Appendix 18. The differential counts 
showed that in 3 of 4 exposed penons there was an 
alteration in the mycloid-ervthroid ratio mani­
fested by an increased number of red cell precur­
sors. In addition to hyperplasia, abnormalities of 
chromatin material with double nuclei and in­
creased numbers of mitotic figures were seen in 
the normoblastic series (Figures jQ and j l ). One 
of the exposed (No. 63) and one of the unexposed 
(No. 948) showed increased lymphocytosis of 33% 
and 273 respectivelv. This was reflected in the 
peripheral blood counts in which the total number 
of leukocytes was normal but the lymphocytes 
were increased to j l % and 56%. The significance of 
this finding remains obscure, but repeat bone mar-
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row examinations will be carried out in both these 
cases during the 1965 survey. 

Red Cell Mau CHtd Plasma Volume Studies 

During the 1961 and 1962 surveys blood volume 
studies were performed on a group of Marshallcse 
subjects and on a small number of Caucasians 
who had been living on the islands for one year or 
longer. Sodium chromate labeled with Cr" was 
used to tag the erythrocytes. With body weight as 
a criterion, it appeared that 15 of 23 subjects, both 
Marshallcsc and Caucasian, showed a significant 
reduction in red cell mass and/ or plasma volume. 

In order to establish the relationship of blood 
volume to lean body mass tritiated water was 
administered orally to each of 21 Marshallese 
subjects during the 1963 survey. In addition, de­
terminations were made of red cell mass and blood 
volume by using Cr"-labeled sodium chromate. 

Table 20 

Subject 
~o. WT .. kg 

822 54.54 
832 46.36 
836 56.36 
838 66.13 
841 66.81 
8i3 61.36 
881 68.63 
882 54.77 
385 61.81 
895 55.90 
916 63.63 
928 57 .27 
932 46.30 
938 40.00 
942 57.72 
959 60.00 
960 38.63 

1007 71.36 
1043 41.81 
1501 66.81 
Jeton 63.18 

Av 

. .\v RCV rl) 
0.039; 

AvTBW(l) 

Total Blood and Red Cell Volume Data 
( WT.=gross weight; TBW =total bodv water: FAT=tat as °'o gross weight; 

LBM =lean body mass: RCV =red cell volume: BV =blood volume) 

RCV/LBM, 
TBW.l TBW,°'o FAT,% LBM,kg RCV,I BV,l ml/kg 

38.l 68.8 ·H 52.l 1.402 3.260 26.9 
25.0 53.0 26.4 34.1 0.849 2.358 24.9 
35.3 61.7 14.3 48.3 1.428 3.320 29.6 
41.7 62.2 13.6 57. l 2.108 4.053 36.9 
31.9 47.0 34.7 43.6 l.150 3.196 26.4 
43.2 69.4 3.6 59.1 1.670 3.631 28.3 
32.8 47. l 34.6 44.i l.996 4.247 44.7 

39.9 71.8 0.3 54.6 l.131 3.426 20.7 
41.0 65.3 9.3 56.l 1.760 3.825 31.4 
29.0 51.5 28.5 40.0 1.070 2.488 26.8 

32.6 50.4 30.0 44.5 l.091 3.031 24.5 
29.4 50.5 29.9 40.2 0.927 2.505 23.l 
26.2 55.7 22.6 35.8 1.274 2.963 35.6 
22.0 54.l 24.9 30.1 0.886 2.331 29.4 
27.6 47.l 34.6 37.8 0.860 2.150 22.8 
32.2 52.8 26.7 44.0 1.151 2.877 26.2 
24.8 63.l 12.4 33.9 0.774 2.150 22.8 
41.2 56.9 21.0 j6.4 l.620 4.155 28.7 
26.4 62.3 13.5 36.2 l.066 2.664 29.4 
43.3 64.0 11.2 j9.3 l.843 3.840 31.1 

39.8 61.9 14.0 j{.4 1.310 2.675 24.1 

33.5 1.303 3.102 28.3 

AvBV(l) _
0092 AvTBW(l)-. 

BV1LBM. 
ml. kg 

62.6 
69.2 
68 -.. 
71.0 
73.3 
614 
95.0 
62.7 
682 
62.2 
68.l 
62.3 
32.8 
77.4 
j6.9 
65.4 
63.4 
73.7 
73.6 
64.3 
-t9.2 

68.2 
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After 4 hours, urine samples were collected and 
lyophilizcd, and tritium in the water portion was 
counted in a Nuclear-Chicago liquid scintillation 
counter. From these values of total body water, 
fat was estimated by the formula % fat = 100 
-(% TBW/0.72). The 3 TBW is total body 
water (in kg) as percent of gross weight. Lean 
body mass (LBM) was taken as the difference be­
tween gross weight and fat (kg). 

The data arc shown in Table 20. According to 
Siri (personal communication) the values for total 
body water, fat, or lean body mass arc not differ­
ent from averages for Caucasian subjects in the 
San Francisco area. Figure 52 shows the values of 
blood volume (liters) and red cell volume (liters) 
plotted against total body water. Regression lines 
drawn for Caucasians by Moorc 13 and Siri (un­
published) disclose that with the exception of one 
case the values of Marshallesc fall far below those 
described by the authors. The average red cell 
volume for Manhallcse is 28.3 ml per kg LBM as 
compared to 35 ml/kg (Siri, unpublished). 

Whether these findings represent a genetic dif­
ference or are the result of environment and/ or 
diet cannot be stated at present. It is hoped that 
studies will be continued in 1965 with examina-

Table 21 

Protein Bound Iodine, 1963 and 1964 

Subject No. PBI, y 3 

MAMHALLESE Rzsm1No ON RoNoELAP 

1 9.4 
6 7.9 

10 12.0 
14 8.2 
86 8.2 
17 6.8 
21 8.1 
69 10.2 

865 8.2 

Av 8.8 

MA!lSHALLESE RESIDING ON EBEYlt 

12 8.8 
829 7.1 
944 2.0 
938 5.6 
982 6.3 
950 6.7 

1005 7.9 
1043 5.8 

Av 6.3 

AMEIUCANS RESIDING IN MARSHALL ISLANDS 

AT LE.AST l YEAll 

F.B. 6.2 
G.B.D. 5.5 
R.L. 5.0 
W.R. 5.6 
R.C. 6.1 
G.S.B. 5.5 
W.N.C. 4.4 

Av 5.5 

MEDICAL TEAM 

D.C. 4.7 
R.C. 4.7 
L.C. 5.1 
R.H. 5.5 
E.L. j ) 

L.:vt. 2.5 
W.:\f. 6.0 
l.J. 4.5 
W.S. 4.2 
w.w.s. 6.9 

Av 4.9 

tions of blood volume and total body water in 
Caucasians living in this area for one year or more. 

Other Laboratory Studies 

Chromosome Studies. Microscopic examina­
tion of smears from peripheral blood cultures is in 



progress, including chromosome counts, enuG>era­
tion of aberrations, and karyotype analysis by 
paste-ups of photographs. A few dicencric chromo­
somes and certain other aberrations have been 
noted in the examined group, but insufficient con­
trol material has been analyzed for any positive 
statements to be made at this time. 

Diabetic Survey. Based on blood sugar deter­
minations as part of the routine urine analyses and 
fasting blood sugar determinations, it was found 
that 6 people had a diabetic tendency. The fol­
lowing had elevated fasting blood sugan (mg % ): 
No. 853, 247; No. 893, 279; No. 936, 187; No. 
991, 248; No. 1042, 180; No. 835 had a 3+ urine 
sugar but no blood sugar determination was done. 
As has been noted, the incidence of diabetes is 
fairly high in the Manhallese. It is, however, of 
the type that develops in older people since no 
cases have been seen in younger people. 

Serological Studies. PROTEIN BousD loDINE 
DETERMISATIONS. Protein bound iodine levels 
were determined in several groups of people dur­
ing the past two surveys. The groups induded 9 
Marshallese living on Rongelap Atoll. 8 Marshal­
lese living on Ebeye Island (Kwajalein Atoll), 10 
members of the medical team, and i Americans 
who had been residing in the Marshall Islands for 
at least a year. The results are presented in Table 
21. Again the Manhallese values are higher than 
the Caucasian values. Though the number of sam­
ples involved is too small for any positive state­
m~nt to be made, the lower levels of the Marshal­
lesc living on Ebeye may have some meaning, 
since their environment is quite different from that 
of the Rongelap residents (more westernized in 

{l 

food, etc.). A difference between the medical team 
who had only been in the Islands a few weeks and 
the Americans who had resided there for at least 
a year is probably not significant. It is anticipated 
that this aspect of the problem will be further in­

vestigated on the n~xt survey. 
FoLIC AclD DETEllMINATlONS. Folic acid levels 

were below or in the low range of normal in 293 
of the 129 Rongelap people tested. Fifteen per­
cent were below 4 mµg/ml and 16% in the border­
line range of 4 to 7 mµ.g/ml. The unexposed com­
parison population had slightly lower values than 
the exposed population. The generally low level 
of these Island people is attributed to a dietarv 
deficiency of foods containing folic acid, mainly 
leafy vegetables. The levels were not sufficiently 
low to result in any hematological changes or ap­
parent clinical effects. The individual values for 
folic acid are presented in Appendix 1 7. 

THE Ao SYSTEM. The following statements 
were made by Dr. B.S. Blumberg•: ''The sera of 
patients who have received multiple transfusions 
may contain antibodies against normal human. 
scrum components." The first example of such 
antibodies was reported in a patient (C.deB.) who 
had received ::::50 transfusions for the treatment 
of a refractory anemia of unknown etiology.'~ By 
means of the Ouchterlony double-diffusion tech­
nique, it was shown that the antibody formed a 
precipitin with ::::553 of normal U.S. white and 
Negro sera. By twin, family, and population stud­
ies'" it was shown that the presence or absence 

• A.saociau: Director for Clinical Research. Institute for Cancer 
Reiearch, Philadelphia, Pa. 

Table 22 

Serum Tesu 

Antisera n:acton 

C.deB. New York 

Population Location Total No. %P°'. Total No. 3 Pos. 

Micronesian Rongelap Atoll 187 98 181 38 
U".S. White Maryland 120 jg 120 97 
U.S. Negro Georgia 149 68 149 99 
Greek Greece 203 72 203 93 
Quechua Indian Peru 102 70 102 86 
Sioux [ndian South Dakota 143 91 H3 i8 
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of the reacting antigen was under genetic control. 
Individuals with a dominant gene designated Ag-4 
in single or double dose (genotypes Ag.t / AgA, 
Ag.t I Ag) were reactors [phenotype Ag( a+)] and 
those homozygous for the recessive allele Ag non­
reactors (Ag( a - ) ]. The antigen or antigens that 
react with the antibodies present in the serum of 
the frequently transfused patient are serum low 
density ,8-lipoproteins. '' A serum from a second 
patient (l.M.), the New York antiserum, was also 
found to react with a low density ,8-lipoprotein. 
Preliminary family studies indicated that reacton 
were homozygous or heterozygous for a second 
gene, while nonreactors were homozygous for the 
alternate recessive allele. Immunologic, genetic, 
and population studies showed that the lipoproteins 
selected by the two antisera were antigenically 
distinct and controlled by different genes." 

''Sera collected from the inhabitants of Rongelap 
Atoll in 1962 were tested with both the C.deB. 
[anti-Ag( a+)] and the New York ancisera. The 
total results compared with those on several other 
populations are shown in Table 22. There is a 
much higher frequency of C.deB. antiserum re­
actors and a much lower frequency of New York 
an.tiserum reactors in the Rongelap population 
than in U.S. whites and Negroes. The reasons for 
these differences arc not known, but may depend 
on differences in past or present selective forces 
which affect the balance of the polymorphisms. 

"Because of the lower frequency of New York 
antiserum reactors, the Rongelap population was 
useful for family studies. From these studies it was 
tentatively concluded that reactors with the New 
York antiserum were either homozygous or heter­
ozygous for a dormant gene, and nonreactors were 
homozygous for its alternate allele." 

Radiochemical Analys .. ol the Urine. Deter­
minations of body burdens of gamma emitting 
isotopes (principally Cs' 31 and Zn"5

) by whole­
body gamma spectroscopy were not done during 
the past two surveys. Data in 1961, by that tech­
nique, indicated that the body burdens of Cs' 3

' 

were not significantly different from those of two 
years before, and Zn°5 levels had dropped by a 
factor of about 10. It was decided, therefore, to 
defer whole-body counts until the 1965 survey. 

Results of radiochemical urine analyses for Cs' 3
' 

and Sr"0 on 38 urine samples for 1963 and 27 sam­
ples for 1964 are presented in Tables '23 and 24. 
The data are divided into the following groups: 

exposed and unexposed of ages < 15 and >I 5 
years, living on Rongelap, Ebeye, and Utirik. 

Sr"0 urine levels for 1963 and 1964 have not in­
creased over the 1962 levels. In 1962, the mean 
sr~0 values from the individual adult 24-hr sam­
ples were 12.45 pC/l or 114 pC/g Ca. From these 
values, on the basis of previous calculations." " 
the body burden was estimated as 12 .0 mµC for 
adults and 28.4 mµC for children. On the same 
basis, the estimates for 1963 body burden levels 
of Sr"0 are 11.3 mµC (adults) and 21.8 mµC 
(children); and for 1964, 10.7 mµC (adults) and 
23.1 mµC (children). As shown in Table 23, the 
levels of both Cs131 and Sr•0 are lower for the 
people living on the uncontaminated island Ebeye 
at Kwajalein Atoll. 

Thus the return of the Rongelap people to their 
home island was reflected in annual increases to 

1962 in estimated body burdens of Sr90 based on 
urinary excretion values. The annual estimates in 
mµC for adults were as follows: 2.0 in 1958~ 6.0 in 
1959; 6.9in 1961; 12.0in 1962; 11.3 in 1963; and 
10. 7 in 1964. The present body burdens are about 
5 to 6% (adults) to about 10% (children) of the 
maximum permissible concentration (MPC) of 
Sr90 (200 mµC) for non-industrial populations. It 
appean now that equilibrium with the environ­
mental contamination of Sr9° has been reached in 
the people living on Rongelap Island, and the 
previously estimated equilibrium value of 23 mµC 
will not be reached. 

No bone samples were obtained from autopsy 
material during the past two yean for Sr"0 anal­
~is. Estimates of body burdens from previous 
analyses of bone samples had shown fairly good 
correlation with those obtained from urine analyses. 

In view of the paucity of the previous data on 
Cs' 31 urinary levels, it is difficult to interpret the 
present levels in terms of body burden. However. 
the levels are generally lesa than the mean 1958 
Cs131 urinary level of about 4 nC/I. This is in ac­
cord with the finding by gamma spectrographic 
detenninations that the whole-body burdens of 
Cs131 in 1961 had not increased. 

Analyses of three coconut crabs for Sr"0 and 
Cs 131 are shown in Table 25. Though the levels of 
Sr90 (pC/g Ca) are lower than in the crabs ana­
lyzed in 1962, they are still sufficiently high tone­
cessitate continuation of the ban on their consump­
tion by the people of Rongelap. It is interesting that 
the Cs 131 levels are also quite high in these crabs. 



Table 23 

Radiochemical Urine AnalV1is for Sr'0 and C. 131
, 1963 

Group Subject No. Age Sex Sample vol.. ml 5r•0
• pC/I Ca, g;l sr>•, pC/g ea C. 131

, nC/\ 

RoNG"!LAP 
U nexp<llCd, age- < 15 818 12 M 790 19.3 0.072 268 6.73 

820 14 M 1180 6.4 .020 320 3.32 
814 11 M 1490 12.0 .168 71 2.60 
913 12 M 590 17.1 .188 91 1.52 
912 10 M 1630 11.4 .117 98 2.68 
815 13 M 550 4.9 .012 408 4.69 
911 10 F 1050 5.9 .046 137 1.54 
955 10 F 465 4.1 .022 186 3.14 
816 13 F 1050 6.3 .035 180 2.12 
821 14 F 705 12.5 .172 73 4.69 

Mean 950 10.0 0.085 183 3.31 

Exposed, age < 15 19 12 M 1160 4.8 0.031 155 1.81 
23 13 M 987 5.6 .046 122 2.24 
69 13 F 987 9.6 .031 310 6.11 
42 12 F 1060 17.5 .076 230 2.84 
17 12 F 340 33.6 .076 442 3.08 
8 11 F 1150 16.8 .074 227 1.10 

Mean 947 14.6 0.056 248 2.86 

li"nexposed, age > 15 822 16 M 1280 6.4 0.069 93 2.02 
865 30 F 795 11.8 .072 164 2.H 

Mean 1037 9.1 0.070 128 2.21 

Exposed, _age> 15 40 38 M 700 14.6 0.167 88 7.33 
7 4:, M 875 9.1 .218 42 1.73 

41 53 M 1500 2.0 040 50 0.57 
27 35 M 1400 6.3 .l 7i 36 1.67 
14 34 F 990 6.9 .038 182 0.48 
66 38 F 650 8.9 .137 65 2.58 
39 24 F 530 4.0 015 267 4.45 
18 30 F 725 7.2 . l 71 42 i.96 
61 17 F 1025 15.3 .104 147 2.68 

Mean 933 8.3 0.118 102 3.27 

Pool A 2060 4.5 0.051 88 1.58 
B 1820 3.5 .071 49 1.62 
c 1990 4.7 .065 73 1.49 

Mean 1956 4.2 0.062 iO 1.56 

EBEY!: 
Pooled 1400 5.9 0.073 75 0.65 

UTill.IK (E'.xPos•D) 
. .\ge < 15 2256 14 F 625 8.5 0.149 57 0.95 

2251 12 F 350 1.9 .031 52 0.15 

Mean 487 5.2 0.090 55 0.55 

Age >15 2168 28 M 730 2.6 0.363 7 l.26 
2137 24 M 800 3.2 .178 15 0.70 

Mean 765 2.9 0.271 11 0.98 

SUMMAl.Y 
Rongelap, all < 15 11.8 0.074 207 J.14 
Rongelap, all> 15 8.3 .114 107 3.08 
Ebeye 5.9 .073 75 0 65 
c tirik, all < 15 5.2 .090 55 0.55 

c tirik, all > 15 2.9 .271 11 0.98 
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Table 24 

Radiochemical Urine Analysil for Sr'0 and Ca'", 1964 

Group Subject No. Age Sex Sample vol., ml Sr'0
, pC/l Ca, g/l Sr"', pC;gCa Cs"', nC;l 

RONG&LAP 

u nexpoied, age < 15 818 13 M 2000 22.4 0.165 136 6.90 

Exposed, age < 15 19 13 M 1280 4.5 0.020 225 4.12 
69 14 F 490 21.l .071 297 12.0 

Mean 885 12.8 0.046 261 8.06 

Unexposed, age > 15 822 17 M 2880 9.0 0.114 79 2.97 
865 31 F 3260 6.i .077 87 2.96 
896 24 F 2180 7.4 .040 185 3.62 

Mean 2773 7.7 0.077 l 17 3.18 

Exposed, age > 15 15 17 F llOO 6.6 0.028 236 2.94 
41 54 M 1940 3.5 .035 LOO 2.34 
40 39 M 2000 9.5 230 41 4.59 

7 46 M 1890 11.l .206 j4 4.33 
16 49 M 1880 4.6 .069 67 . 3.55 
50 44 M 2100 6.0 .122 49 3.14 
14 35 F 1580 8.7 .032 271 4.52 
18 31 F 860 14.5 .181 80 6.40 
27 36 M 1340 3.6 .083 43 2.95 
59 44 F 1000 7.2 .200 35 3.60 

Mean 1569 7.5 0.119 98 3.84 

Pooled A 8920 3.7 0.080 46 0.96 
B 2050 9.3 .107 87 2.94 

Mean 5480 6.5 0.093 66 l.95 

EBE YE 

Unexposed, age <15 909 14 F 770 4.4 0.130 34 0.15 

Expoeed. age < 15 32 13 M 1160 9.0 0.083 108 l.49 
23 14 M 285 16.3 .189 86 3.34 

Mean 722 12.6 0.136 98 2.H 

Unexposed, age > 15 895 34 F 1180 3.5 0.030 117 0.08 
843 35 F 2000 8.6 .130 66 2.80 
893 46 F 3680 5.3 .052 102 l.25 

Mean 2287 5.8 0.071 95 l.37 

Expoeed, qe > 15 28 78 F 1200 2.4 ().092 26 1.l 7 
39 25 F 740 7.6 Oi8 97 l.86 

Mean 970 5.0 0.085 61 l.51 

SUMMAAY 

Rongelap, all < 15 1257 16.0 0.085 219 7.6i 
Rongelap, all > 15 1846 7.5 .101 102 3.69 
Ebeye, all< 15 738 9.9 .134 76 l.99 
Ebeye, all > 15 1760 5.5 .077 81 l.45 
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Table 25 

Analysis of Coconut Crab& for Sr"0 and Ca"' 

Perq 

Crab No. T11SUe Sr'°, pC eam. pC 

Liver 4.400 2,679 
Exoskeieton 172,502 94,074 
MUIC!e (edible) 5,757 4,m 
Remaining soft pans 5,631 4,470 

Total crab 70,703 39,292 

2 Liver 4,428 2,287 
Exoskeleton 123,318 95,724 
Muscle (edible) 3.980 5,757 
Remaining soft pans 5,711 3,414 

Total crab 57,766 45,318 

3 Liver 8,650 5,431 
Exoakeleton 146,956 143,758 
Muscle (edible) 6,010 12,716 
Remaining 50ft pans 4,316 6,475 

Totai crab 64,847 66,234 

Summarizing Discussion 

HEALTH STAM 

Medical evaluation of the health status of the 
exposed Rongelap people over the years since the 
accident has revealed about the same incidence of 
illness and disease as in the unexposed population 
with the exceptions noted below. General health 
and nutrition has continued to be satisfactory and 
comparable to that of the unexposed comparison 
population. Annual hematological follow-up 
studies have revealed that the levels of white 
cells and platelets of the peripheral blood in the 
exposed group have never quite reached the levels 
of the unexpoeed comparison population. This was 
again demonstrated in the 9 and 10-year surveys 
and can be readily seen in the accumulative distri­
bution curves (Figures 23 and 35 ). 

Bone marrow examinations of a few individuals 
at 9 and 10 years post exposure showed a reduced 
myeloid-erythroid ratio with slight increase of im­
mature red and white cells in some cases. There 
has been no indication that these findings have 
impaired the general health or response to disease 
in the exposed people. 

Totai 

Ca, g Sr"•, pC eaw, pC Ca,g Sr"0
, pC/g Ca 

6.88 999 608 1.56 639 
198.39 68,285 37,239 78.53 869 

6.57 1,708 1,482 1.95 876 
6.56 516 410 0.60 858 

81.71 71,508 39,739 82.64 865 

5.80 . 571 295 0.75 i64 
197.75 45,287 35,154 72.62 623 

5.50 937 1,355 l.30 723 
6.92 497 297 0.60 825 

91.94 47,292 37,101 75.27 628 

10.21 335 502 0.48 847 
187.90 30,817 30,146 39.40 782 

7.74 978 2,069 1.26 7i6 
6.23 211 316 0.30 692 

83.09 32,341 33,033 41.44 780 

MORTALITY 

There were 10 deaths in the exposed population 
over the 10-year period. Of these, two deaths were 
due to malignancies. Neither of these could be 
ascribed reasonably to radiation exposure. The 
somewhat higher death rate in the exposed group 
is partly offset by the higher proportion of older 
people, those >65 yean of age being 20% in the 
exposed group and only 73 in the unexposed 
group. This mortality rate is also higher than in 
the Manhallese as a whole, but not significantly 
so. Evaluation of effects of exposure on longevity 
in this group must await future findings. 

AGING 

No s~ific aging studies were carried out dur­
ing the past two surveys, but attempts were made 
during several previous surveys to put on a quan­
titative basis various criteria of aging (skin elastic­
ity, skin looseness, hand strength, blood pressure, 
arteriosclerosis, accommodation and arcus senilis 
of the eyes, greyness of hair, degree of baldness, 
etc.). No detectable radiation-induced aging ef­
fects have been noted. Aging scores evaluated at 6 



46 

and 7 years afuer the accident were about the same fir 
expoeed and unexpaied persons of comparable age. "0 

FDTIUTY, MISCARRIAGIS, mUBIRTHS, 
AND GENETIC EfflCTS 

Effects on fenility were not apparent as judged 
by comparison of birth rates for the exposed and 
unexposed populations. During the first 4 years 
after exposure an increase in miscarriages and 
stillbirths was noted in the exposed women, 41 % 
of the births (13 in 32 binhs) in this group termi­
nating in nonviable offspring compared with 213 
(8 in 38 births) in the unexposed women. Since 
that time, the incidence has been about the same 
in the two groups. One cannot be certain that trus 
effect is actually due to radiation exposure because 
of the small number of women involved. 

No specific genetic studies have been carried 
out, but differences in incidences of abnormalities 
in children of exposed compared with those of un­
exposed women have not been observed. The gen­
erally negative results oflarge-scale genetic studies 
on the offipring of expoeed Japanese21 indicated that 
de'railed srudies on the Manhallese "N'OUld not be fruitful. 

GROWTH AND DEVB.OPMENT STUDIES 

Comparison of exposed with unexposed children 
of the same ages indicated slight retardation effects 
in the exposed males. The boys exposed at ages 1 
to 5 showed retardation of statural growth as well 
as bone age. This was most marked in those ex­
posed at 15 to 18 months of age. The average 
skeletal maturation in the exposed boys was about 
7 months behind that of their unexposed peers. 
Though weight gain also appeared slightly re­
tarded in this group, it was not statistically signifi­
cant. The expoaed girls showed no significant dif­
ferences compared with unexposed girls. 

The slight retardation of growth in the male 
children who were exposed when < 5 years of age 
u compared with unexposed males of the same 
age suggcsu that radiation may be a causal factor 
although possible mechanisms are not clear. The 
dose to bones from internally absorbed isotopes is 
believed to have been too small to have affected 
bone growth. Advene effects on growth and devel­
opment of Japanese children exposed to the 
atomic bomb have been reported by Greulich,,2 

Reynolds,' 3 and Nehemias." However, the evalu­
ation of such effecu in these Japanese children 

was complicated by physical and psychic trauma 
and by malnutrition factors not operative in the 
case of the Marsballese children. The L 75-rad 
gamma dose would seem to be too small to cause 
any direct effect on bone growth, and the esti­
mated dose to the bones from internally absorbed 
isotopes probably can also be disregarded since 
this source contributed only about 3 to 4- rads over 
a 10-year period. Bone growth studies in weanling 
rats given sublethal exposures have shown an in­
direct effect on subsequent growth of shielded legs, 
but tlUs appean to be based largely on a radiation­
induced lowered food consumption." It is of inter­
est that 25 of 31 exposed children were noted to 
lose several pounds of weight during the first 6 to B 
weeks following exposure. However, the influence 
of change in environment in producing this effect 
cannot be ruled out. 

DEVELOPMENT OF THYROID NOOUW 

Thyroid nodules were removed from 3 teen-age 
exposed girls after the 10-year survey. Most pa­
thologists consulted did not feel that radiation 
could be implicated as the etiologic agent on the 
basis of the pathological findings alone, though 
some considered the findings typical of the lesions 
seen in children treated medically with radioactive 
iodine. However, the evidence is strong that the 
thyroid nodules in the Marshallese girls were in­
duced by radiation. Correlation of the thyroid 
nodules with radiation exposure was substantiated 
by statistical analysis which showed the difference 
in thyroid nodule incidence between the exposed 
and the unexposed children to be significant at the 
1 % level.• Moreover, Sheline et al. "6 and Lindsav 
et al. z7 have reported the development of thvro1d 
nodules 5 to 11 vears after treatment of children 
with radioiodin~ for thyrotoxicosis. Dr. Lindsav 
reported that the sections of the glands removed 
from the Marshallese girls were similar to the 
glands of children who had been given 1' 31 

therapy. On the basis of a calculated dose of ::: 150 
radsl to the adult thyroids from isotopes of iodine, 
it was estimated that the smaller thyroid glands of 
the girls exposed at 3 to 4 years of age received a 
total dose of the order of 1000 rads** (probable 

•Mr. Keim Thomp1<>n of Brookhaven Nationa.l Laboratorv 
carried out the x' test. 

••Mr. Ralph James and Dr.John Gofman. Lawrence Radia· 
tion Laboratory, Livermore. California, re-examLned the earlv 
data and recalculated the thyroid doses. 



range 700 to 1400 rads). The fact that a pan of the 
total dose to the thyroid ( 175 rads) was due to 
whole-body gamma exposure (including the pi· 
tuitary gland) may be of some significance. 

The fact that all three Marshallese developing 
the thyroid nodules were girls is in accord with the 
experience of others that thyroid neoplasia and 
goiters predominate in females. In the report by 
Sheline et al. ' 6 referred to above, 8 cases among 
256 patients treated with 1131 developed thyroid 
nodules. All 8 cases were females: the ages at the 
time of treannent in 6 were < 18 ( 4 aged < 10 and 
2 between 20 and 30). In the Marshallese girls, the 
stress of puberty may have been a factor in the de· 
velopment of the nodules. 

N OT'E: During the 11th-year survey now in pro­
gress (March 1965) 3 new cases of thyroid nodules 
in the exposed group have been detected. Two 
were in boys 12 and l 7 years of age and one in an 
adult woman 41 years of age. The nodules ap· 
peared grossly similar to those described in the 
teen-age girls in this report, and these cases will 
receive study and treatment. 

MALIGNANCY 

Two ofder women who had been exposed died 
with a diagnosis of cancer, one at 67 years of age 
of ovarian malignancy at 5 years post exposure 
and the other at 60 years of age of probable cancer 
of the cervix at 8 years post exposure. The diagnosis 
in the latter case was not confirmed by autopsy or 
biopsy. One unexposed older woman died possiblv 
of cancer of the cervix, but the diagnosis was not 
confirmed. No other cases of malignancy have 
been noted in the unexposed population. 

No cases of leukemia have been detected in 
either the exposed or unexposed Rongelapesc. Pe· 
ripheral blood smears were studied closely for leu­
kemic cells, including examinations for alkaline 
phosphatase and baliophil counts. 

The three cases of thyroid nodules plus the two 
earlier cases of cancer in older exposed women 
raise the question whether an increased frequency 
of cancer may be expected in future years. How­
ever, in evaluating the role of radiation, it must be 
kept in mind that one case of cancer in the ex­
posed group occurred at 5 years after exposure -
too soon, it is believed, to be related to radiation 
exposure - and in the second case it was not pos­
sible to obtain autopsy or biopsy material for con-

~7 

firmation of the diagnosis. Atomic Bomb Casualty 
Commission studies have conclusively demon­
strated an increased incidence of leukemia in j ap­
anese exposed to the atom bomb radiation. ,._,0 An 
increased incidence has also been noted in patients 
who had received radiation therapy for ankylosing 
spondylitis. ll There are many reports of the late 
development of neoplasia, particularly cancer of 
the thyroid gland, following radiation exposure of 
infants and children. 12

-
3

• Increascd instances of 
cancer of the thyroid gland and adenomata have 
been reported in the Japanese heavily exposed to 
ionizing radiation from the atomic bombs. 37

-'" 

The Marshallese will be carefully observed for 
such a possibility in future surveys. The question 
of increased incidence of malignancy in the ir· 
radiated Manhallese must be left open for the 
present. 

"BETA BURNS" 

During the past several years, increased num-. 
bers of pigmented nevus-like lesions have been 
noted in previously irradiated areas of the skin, 
but these have appeared to be quite benign. 
~either chronic radiation dermatitis nor cancers 
of the skin have been noted. 

INTIRNALL Y ABSORBED ISOTOPES 

Radiochemical urine analyses and whole-body 
gamma spectrometric analyses revealed that the 
level of body burdens of radioisotopes in the ex­
posed Rongelapesc fell rapidly, so that bv 2 and 3 
years post exposure the levels were far below the 
stated maximum permissible level." The return 
of the Rongelapesc to their home island was as· 
sociated with a rise in their body burdens of Cs"', 
Zn•', and Sr00

. By 1961, the whole-body content 
ofCs 1

J
1 had apparently reached an equilibrium 

with the environment at a value of about l.Jc.i 
mµC/kg body weight or about 300 times the mean 
of the medical team measured at the same time. 
Zn"', which had risen to about 9.9 mµC in 1959, 
fell by 1961 to 1.5 mµC; kg body weight, or about 
100 times that measured in members of the medi­
cal ~cam. The levels of Sr'0 in l 962 and 1963 hov­
ered around the 12.0-mµC level in adults and 
about 22 mµC in children, about 5 and 103 of 
the maximum permissible level (for members of 
the population at large). It thus appears that bodv 
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burdens of Sr90 have reached equilibrium with the 
environmental Sr00

• Little or none of the present 
body burden of the exposed group can be consid­
ered residual from their initial exposure, since 
little dift'erence has been noted between the body 
burdens in exposed and unexposed populations 
living on Rongelap Island. The possible relation 
of internal absorption of radioiodines initially in 
the fallout to the recent development of thyroid 
nodules has been referred to above. No other ef­
fects of such exposure have been detected. 

OTHB EXAMINATIONS 

Ophthalmological examinations showed no 
clear-cut evidence of radiation-induced changes 
in the eyes. Slit-lamp studies revealed no increase 
in incidence oflens opacities which might be attrib­
uted to radiation. Cytogenetic studies of the chro­
mosomes of leukocytes and peripheral blood cul­
tures obtained in 1964 are in progress and will be 
reported at a later date. Anthropometric studies 
revealed that young adult Rongelap males were 
superior in muscular development compared with 
many populations. This was not true, however, for 
the young adult females. Blood volume and red 
ceffma.ss determinations using tritiated water and 
Cr'' revealed values in the Marshallese which 
were considerably lower than found in American 
Caucasians. However, there is some indication 
that Americans living in the Islands for more than 
one year may also have slightly lower values. This 
finding will be further investigated on future sur­
veys. Protein bound iodine studies during the past 
two years confirmed the previous findings of levels 
higher in the Manhallcse than generally found 
elsewhere. No explanation is apparent. Felic acid 
levels were found to be somewhat low in the 
Rongelap population and probably reftected low 
dietary folic acid. Serum studies for the Ag system 
reveal that the Rongelapese compared with other 
world populations have a high frequency of C.deB. 
antiserum reacton and a low frequency of New 
Y or.It anrilerum reactors. 

Acknowledgments 

The cooperation of many agencies and persons 
was necessary to carry out these surveys success­
fully. The authon are deeply grateful to many 

individuals, too numerous to name, for valuable 
assistance. 

Many officials of the Atomic Energy Commis­
sion, particularly Dr. Charles L. Dunham, Dr. 
H.D. Bruner, and many of their staff of the Divi­
sion of Biology and Medicine, and Mr. W.H. 
Brummett, Jr. and Mr. G.P. Steffy of the San 
Francisco Operations Office were most helpful in 
the coordination of arrangements with various 
governmental agencies and in supporting these 
surveys in every possible way. 

We are grateful to the officials of the Depart­
ment of the Interior, particularly to Mrs. Ruth 
Van Cleve and the officials of the Trust Territory 
of the Pacific Islands, including the High Commis­
sioner, Mr. M.W. Goding; the Director of Medical 
Services, Dr. J.W. Sampson; the District Admin­
istrator for the Marshall Islands, Mr. Peter 
Coleman; the Director of the Marshall Islands 
Memorial Hospital, Dr. John Iaman, and mem­
bers of his staff; and the Representative of the 
High Commissioner at Kwajalein, Mr. R. Mc­
Kay. Mr. Don Davis and his crew of the Trust 
Territory Ship Ran Anzm and Mr. L. Roberts and 
the crew of the RoqUI! were most helpful. 

As in the past, the Department of Defense, par­
ticularly the Department of the Navy, contributed 
most vitally to the mission. The Pacific Missile 
Range Facility at Kwajalein was of great assist­
ance in furnishing necessary airlifts and materials 
to be used on the survey. On. G. Temple, C. Cun­
nington, and Y.C. Smith at the Kwajalein Hospi­
tal were extremely helpful. 

Ors. L. Donaldson and E. Held at the Univer­
sity of Washington have aided in coordination of 
their studies with these. 

We are grateful to Dr. K. Tsuhamoto. Director 
of the Japanese National Institute of Radiological 
Sciences, and to Dr. Dunham for arranging the 
visit of the senior author to Japan to observe the 
annual examinations of the irradiated Japanese 
fishermen and for having Dr. T. Kumatori visit 
Rongelap for the 10-year survey. 

At Brookhaven National Laboratory, contribu­
tions were made by many individuals in many de­
partments including Medical, Instrumentation 
and Health Physics, Photography and Graphic 
Arts, the Shipping Section, and others. We are 
grateful to the following people for their support 
and advice: Dr. Maurice Goldhaber, Director: 
Dr. J.B.H. Kuper, Chairman of the Instrumenta-



tion and Health Physics Department; Dr. V.P. 
Bond, Chairman of the Medical Department, and 
others in this department including Ors. D.D. Van 
Slyke, E.P. Cronkite, J.S. Robertson, S. Cohn, 
L.K. Dahl, H.A. Johnson, H. Cottier, and Mr. A. 
Finn and Mr. W.J. Walsh. 

We wish also to thank Miss B.R. Brezisky for 
her secretarial assistance and Mrs. M. Dienes for 
editorial help. 

References 

l. CRONlUTE, E.P. ET AL., Tiu Effects of lo"izitlf Ratiiatio" 
on Huma" Bt1"15s: :l Report on the .Harshailese anti Amm­
cans Accititntally Exposed to Radiation From Fallout anti a 
Drscuss10" ofRatiiaho" l11.p1ry in the Human Bein~. U.S. 
Government PnntinlJ Office, Washington, D.C., 
1956. 

2. BOND, V.P., CONAllD, R.A., ROBERTSON, J.S., AND 
WEDEN, E.A. Ja. .. Medical Exammat10" of Rongtlap Peo­
ple Six .'.1011.ths After Expos1m to Fa/lout, WT .93 i, Op­
eration Castle Addendum Report 4.1 A, April 1955. 

3. Ca.oNIUTE, E.P, DuNHAM, C.L., GR1PF1N, D., Mc­
PHERSON, S.D., AND WOODWARD, K.T., Twelve./yfo"th 
Posttxposure Survry o" .Warshailese Exposed to Fallout 
Ratiiat1~, BNL 384 iT-71), August 1955. 

4. CONARD, R.A., HUGGINS, C.E., CANNON, B., Lowuv. 
A., AND RrcHAJt.DS, J.B., Medical survey of Marshall­
ese two years after exposure to fallout radiation, 
j..LW . .4. 164, 1192-7 f195i). 

5. CONARD. R.A., MEYER. L.M .• RALL, J.E., Lowa.Ev. 
A .. BACH, S.A .. CANNON, B., CAAna., E., E1cHER, M., 
AND HECHTER, H., March 195i .Wtdical Survry of Ron­
gdap anti Ctmk People Three rears After Exposure to Ra­
dioactive Falloul. BNL 501 (T-119), June 1958. 

6. CONARD, R.A. ET AL., Medical Survey of Ronftiap Propu, 
.Warch 1958, Four rears .-tfter Exposure to Fallout, BNL 
534 (T-135), May 1959. 

7. CONARD, R.A. ET AL., Medical Survey of Rongeiap Peopu 
Frve anti Six rears Ajtn Exposur1 to Falioul, BNL 609 (T­
l i9l, September 1960. 

8. CONAllD, R.A. ET AL., Metiicai Surv'J of Rongelap Peopu 
Smn r111rs After Exflosvre to Fa/iota, BNL 727 (T-260), 
May 1962. 

9. CoNAlll>, R.A. ET AL., Medic11i SIATfley of Ronfelap Peopu 
Eight reaFs Ajkr Exposure to Falluut, BNL 780 (T-296), 
January 1963. 

10. SussMAN, LN., MEna., L.M., AND CoNAll.D, R.A., 
Blood groupings in Manhallese, Scunce 129. 644-3 
( 1959). 

l l. GOLDMAN, M. AND CAAVEll, R.K., An intestinal para­
site survey on Rongelap Atoll in the Marshall u­
lands, Am. J. Trop .. Wed. H_1g. 8, 417-23 ( 1959). 

12. SUTow, W.W .. CoNAllD, R.A., AND G1.1PFITH, K.M., 
Growth status of children exposed to fallout radiation 
on Marshall Islands, Pediatncs, in prC!IS. 

-19 

13. Moou:, F., The Botiy Cell Mass anti Its Supporung En­
vironment, Saunders, Philadelphia, 1963. 

14. BLUMBl!.RC ' s., BEi.NANO, A.O., AND ALLISON, 
:\.C., A hun • .:..n lipoprotein polymorphism, J. Clrn. 
bwest. 41. 1936 ( 1962). 

15. ALusoN, AC. AND BLUMBERG, B.S., An isoprecipita­
tion reaction distinguishing human serum-protein 
types, lanut 1961-1, 634. 

16. BLuMaaa.o, B.S., DuY, S., AND ROBINSON, J.C., Anti­
gen polymorphism of a low densitv bcta-lipoprotem. 
Ailotypy in hwnan serum, Nature 194, 656 ( 1962). 

17. BLUMBEa.o, B.S., Iso-antibodies in humans a1Jairut 
inherited serum low density beta-lipoproteiru. The 
Ag system, Ann .. v.r. Acati. Sci. 103, 1052 ( 1963). 

18. BLUMBERG, B.S. AND RIDDELL, '.'LM., Inherited anti­
genic differences in human serum bcta-lipoproteiru. 
:\second antiserum, J. Clin. Invest. 42. 867 ! 1963). 

19. Enr1ironmental ConUu111natwn, Annex D. Report of tlu 
Cn1ted .Vat1011s Scientific Committee on the Effects of 
Atomic Radiation, General Aasemblv Official Records, 
Supplement No. 17 (Ai 3838), l 95S. 

20. CoNAll.D, R.A., An attempt to quantifv some clinical 
criteria of aginlJ, J. Gffontol. 15, 358-65 ( 1960). 

21. N EJ:L, J. V AND ScHULL, W. ]., Editors, The Effect of 
the Atomic Bombs on Prefnanq Temunat1011 111. Hiroshima 
anti .Vagasalci, Publ. No. 461, :"lat!. . .\cad. Sci., Natl." 
Res. Council, Wuhington, D.C., 1956. 

22. Gu:uucH, W.W., The physical growth and develop­
ment of children who survived the atomic bombinlJ of 
Hiroshima and Nagasalti, ]. Petiiat. 43, 121 ( 1953). 

23. REYNOLDS, E.L., Growth anti Developmmt of Hiroshima 
Children Exposed to the Atomic Bomb. Three rear Study 
(1951-1953), Atomic Bomb Casualty Commission, 
Tech. Rcpt. 20-59, p. 157, 1954. 

24. NEHEMIAS, J.V., Multivariate analvsis and the IBM 
i04 computer applied to A.B.C.C. data on ~owth of 
surviving Hiroshima children, Health Phvs. 8. l 65 
( 1962). 

25. CONARD, R.A., Indirect effect of x-irradianon on 
bone growth in rats, Ann . • V. r. Acati. Sci. 114. 335 
11964). 

26. SHELINE. G.E., Thyroid nodules occurring late after 
treatment of thyrotoxicosis with radi01odine. J Clin. 
Entiomnol. .\.fetal>. 22. 8-18 ( 1962). 

27. LINDSAY, S. AND CHA11toFF, I.L., The effects of ir­
radiation on the thyroid gland with parucular refer­
ence to the induction of thyroid neopias1as: A review, 
Can&er Res. 24, 1099-1107 ( 1962). 

28. MOLONEY, W.C. AND LANGE, R.D., Leultemia ~n 
atomic bomb survivors. II. Observations in early 
phases of leukemia, Blorxi 9. 663-85 \ 1934 ). 

29. HEYSSEL, R., BuLL, A.B., AND WooDBURY. L.A., 
Leukemia in Hiroshima atomic bomb survivors. 
Blood IS, 313 (1960). 

30. WALD, N., Leultemia in Hiroshima Citv atomic 
bomb survivors, Scunce 127, 699-700 1 1958). 

31. CoURT-Ba.owN, W.M. AND DALL, R., Leukemia and 
A.plastic Anemia 111 Patients Irradiated for :lnk_vlorn115 
Spondylit1s. London, H.M. Stationerv Office I Med. 
Res. Council, Special Rcpt. Series No. 295 ), 135 p .• 
1957. 



50 

32. DunY, B.J. Ja. AND Frr:zoUALD, P.J., Thyroid can­
cer in childhood and adolescence, a report on 28 
ca.es., Cart1:n 3, 1018 ( 1950). 

33. CLA&Jt, D.E., Aslociation of irradiation with cancer 
of the thyroid in children and adolescents, j..L\1.A. 
159, 1007 11955). 

34. SIMPSON, C.L., Hl.MPl.LMANN, C.H., AND FULLJ:lt, 
L.M., Neoplasia in children treated with x-rays in in· 
fancy for thymic enlargement, RaJioUiv 64, 840 ( 1955 ). 

35. RooN&Y, D.R. AND Pow&LL, R.W., Carcinoma of 
the thyroid in children a~er x-ray therapy in early 
childhood, ].AM.A. 169, 1 ( 1959). 

36. WA&UN, S., ALVJZOUKJ, M., AND C0Lcoc1t, B.P., 
Carcinoma of the thyroid in childhood and adoles· 
cence, Cart1:n 6, 1139 ( 1953). 

37. SocoLOW, E.L., Thyroid carcinoma in man after 
exposure to ionizing radiation, ,Vtw Engi. J. .\1td. 
268, 406 (1963). 

38. ZELDIN, L.J., JABLON, S., AND ISHIDA, M., Current 
status of ABCC-NIH studies of carcinogenesis m 
Hiroshima and Naguaki, A11n. N.T. Acad. Sci. 114, 
225-50 (1964). 

39. HoLLINGSWOKTH, D.H., Thyroid disease: A studv 
in Hiroshima, Japan, Medicine 42, 47-71 (1963). 



APPENDll 1 

Rongelap Group ii.lad Control Mean Blood Counts at Various Times After Exposure ___ ,. ___ 
- ------ ~-----·--· 

WBC Neutrophila Lymphocytes Platelet• He11atocrit, RDC 
(xlO-l) (xlO-l) (xl0-3 ) (xl0-4) ,. (xl0-6 ) 

---· ·- - --- ---- ·- - -- ----·-. - -- -·---------·---
Mate Male female Total Male Male female Male Male female 

Pos texposure day <5 >5 <S >S <5 >S <10 >10 all ages group <U >U all ages <U >U all ages 
I 

3 9.0 H.2 b.4 4.7 1.ti 2.2 ---- ----
7 t..9 6.2 ---- --- --- --- ---- ----

10 6.6 7.1 3,5 4.5 2.6 2.1 26.2 22.7 24.9 24.8 
12 5.9 6.3 3.5 3.9 2.1 l.7 ---- ----
15 5.9 6.5 3.2 4.1 2.4 1.9 27.1 21. 3 21. 7 22.5 
18 6.7 7.2 3.4 4.7 2.4 2.1 21.8 19.l 21.8 21.0 
22 7.0 7.4 4.3 5.0 2.6 2.1 16.8 14.6 15.2 15.3 37.5 43.9 39.0 
26 5.7 6.1 3.0 3.9 2.3 1.8 13.2 12.9 10.9 ll.9 36.3 41.6 37.5 
30 7.6 7.8 4.o 5.3 3.2 2.1 14.l 12.3 11.8 12.3 37.9 42.2 37.1 
33 6.5 6.2 3.1 3.8 3.2 2.0 17.9 16.6 15.l i6.o 37.4 42.2 36.8 
39 5,7 5.5 3.0 3.3 2.6 2.0 25.5 22.0 22.4 22.8 37.8 42.4 37.4 
43 5.2 5.2 2.0 2.6 2.9 2.3 26.8 20.9 23.2 23.2 37.3 41.8 37.6 
47 5.9 5.8 2.6 3.3 3.1 2.4 24.6 20.6 23.9 23.1 39.0 43.4 38.3 
51 6.7 5.6 2.6 3,5 3.4 2.1 22.1 17,5 21.2 20.3 

u• 56 7.0 6.o 3,5 3.5 3.7 2.4 ---- ----
63 7.7 6.o 3.9 3.6 3.7 2.3 23.1 18.2 20.2 20.l 
70 7.6 6.5 3.8 4.o 3.3 2.2 ---- ----
74 ----- --- --- --- --- --- 26.2 21. 7 24.7 24.l 

6-mo survey 8.5 6.6 4.6 4.2 3.6 2.2 24.4 20.3 23.2 22.6 36.0 41.7 38.2 
1-yr survey 10.1 8.1 4.7 4.8 4.6 2.8 26.6 19.5 27.6 24.9 37.5 41.l 36.9 
2-yr survey 11.8 8.6 5.9 4.8 4.7 3.1 30.0 21.4 25.5 24.7 38.7 41.2 38.l 
3-yr eurvey 8.6 6.9 4.1 3,7 3.7 2.7 32.0 22.l 26.l ---- 35.6 36.7 35.4 
4- yr eurvey 8.9 7.5 3.3 3.4 4.6 3.6 32.527.1 30.8 ---- 35.6 41.0 35.8 
5-yr eurvey 13.5 9.5 6.9 4.8 6.o 4.o 32.3 24.4 27.6 ---- ---- ---- ---- 4.45 4.71 4.21 
6-yr eurvey ---- 6.5 --- 3.5 --- 2.7 ---- ---- a ---- ---- ---- ---- ---- ---- ---- ----
7-yr eurvey ---- 7.4 --- 3.9 --- 2.9 ---- 24.6 b 27.3 ---- 37.6 41.7 37.0 4.54 4.45 4.U 
8-yr eurvey ---- 6.~ --- 3.6 --- 2.6 ---- 32.8 c 32.1 ---- 38.5 43.0 39.3 4.68 4.67 4.44 
9- yr survey ---- 7. --- 3.7 --- 3.0 ---- 23.1 26.4 ---- 39.1 43.7 38.4 4.29 4.38 i..12 

10-yr survey ---- 8.2 --- 3.8 --- 3.5 ---- 32.8 37.2 ---- 4o.4 43.5 39,3 
Majuro controls 13.2 9,7 4.8 4.8 7.4 4.1 i.1.2 25.8 36.5 33.4 39,6 46.o 39.9 
Rita cont. 6 110 l0.7 7.6 5.,. 5.2 4.7 3.7 35.0 2z.3 30.~ 30.4 
Rita cont. l yr ---- --- --- 3J-5 2 .5 ~:2 27.6 
Rita cont. 2 yr ii..o 8.9 z·o 4.4 z.6 3.6 3 ·2 24.2 29.5 38-i 42.l 39.8 
Qong.cont. ~ yr 9.8 6.9 .o 3.4 

6J 
2.9 ~- 26.9 30.0 ---- 35. 41.0 35,9 

Rong. cont. yr 11.2 8.o i..o 3.6 ~·1 36.8 39,7 34.o ---- 35,5 42.8 35.1 
ng~.cont. i V lJ.7 10.~ 6.2 z.2 6.2 .l ~~~~ ~:o a 33.6 ---- ---- ---- lt.6o It.Bo lt.4o 

.cont. r ---- 7, --- .2 --- 3.1 31.4 ---- ~.2 44.4 37.0 4.~ 4.68 i..12 
Rong.cont. yr ---- 7.7 --- 4.2 --- 2.~ ---- 34.6 b 34. 5 ---- 44.! ~.o 4. 4.~ lt.47 
Rong.cont. 9 yr ---- 7.7 --- 3.9 --- 3. ---- 29.1 c 32.5 ---- 39:~ i.3. .3 4,33 4. 4.13 
Rong.cont.10 yr ---- 9.1 --- 4.8 --- 3.5 ---- 35.4 37.9 ---- 37.4 44.l 36.3 

•includes all males ;,.7. blncludes all •ales >8. clncludes all •ales;..-9. 



APPENDIX 2 

Ailincnae Group and Control Mean Blood Counts at Various Tiaes After Exposure 
----

wee Neutrophils Lymphocytes Platelets Hematocrit, RBC 
(xl0-3 > (xl0-3 ) (xl0-3) (xl0-4 > ,. (xl0.,6 ) 
---- ------ ---~- ---------··--------- ---~ -------

Male Male Peaale Total Male Male Fe•ale Male Male Peaale 
Postexposure day <5 >5 <5 >5 <5 >5 <10 >10 all agea group <U >U all ages <u >U all ages 

---~- --------- ---
3 6.o 7,0 3.0 5.0 2.6 2.2 ---- ---- ---- ---- ----

J t•5 6.8 --- --- ---- ---- ----
6J l:~ a..K 4.2 l.~ 2.2 22.5 22.6 20.9 21.5 

12 l. a..7 3. 2.2 ---- ---- ---- ---· 
15 7.1 7.0 2.3 lt.5 a..2 2.2 29.0 20.2 21t.6 23.9 
18 6.6 ~.6 2.9 5.0 3.5 2.4 27,5 21.7 21t.9 21t.3 

~ 8.~ 1:i t~ ~·" 2.i 2.~ ~·5 tJ:R 22.~ ~!:~ ~·5 lt3. l ~:~ 8. .4 3. 2. • o 17. .5 a.3 • 
30 f 6 8.6 5,3 6.2 

~J 
2.0 ~·5 12.8 18.2 16.8 36.0 "·6 r ~ ·J z.8 a·3 ~.2 2.2 .o 15.8 22.i ~.6 ~5.5 .. ~.8 :l • .2 .2 .7 l.9 26,5 20.8 2 .2 ~.o 4 .6 

.9 6.5 2:j 3.6 3.i 2.7 26.o 19.6 ll:3 .o .o ~.2 .8 
47 7,3 6.7 3. 3.8 3. 2.7 27,0 20.0 .l 21t. 5 ---- .5 .2 

~ 0.i. 6.3 a·e 3.6 4.o 2.2 32,0 18.K 25.0 ~·9 U• lt.6 6.3 .8 3,5 3.2 2.5 37.0 19. 23.8 .2 N 
6- mo aurvey 7,7 6,5 4.8 3.9 2.7 2.2 25.2 19.2 23.9 22.7 37.5 lto.l 37,3 
1-;yr survey U..l 7.8 4.2 4.7 6.5 5,6 38.7 21.4 28.3 27,5 33.0 44.6 36.2 
2- ;yr survey ll.O 9.1 lt.9 5.1 4.8 3.2 51.2 17 ... 26.4 26.7 35,7 44.lt 37,5 
3-;yr survey 12.l 7.0 5,5 3.9 5.6 2.6 lto.6 22.4 31.2 ---- 37.5 i.o.6 35,6 
It- ;yr survey 11.5 7,5 2.8 3,7 7.0 3.3 33,2 21t. 7 33.6 ---- 36.1 43.1 35,7 
>-;yr survey ---- 9.7 --- 5.1 --- 3,7 lto.9 26. 3 26.6 ---- ---- ---- ---- 4.!Hi 5.15 ... 31 
6- ;yr survey ---- 7,3 --- ~.6 --- 3.0 ---- ---- ---- ---- ----7-Yr aurvey ---- 7,7 --- .1 --- 3.1 ---- 25.6• 28.l ---- 36.0 44.2 37.0 4.56 5.11 4.19 
8-;yr '!urvey ---- 6.5 --- 3.4 --- 2.6 ---- 33,4b 32,7 ---- 37.0 42.5 37.6 a..51 5.12 4.35 
9- ;yr survey ---- 7.1 --- 4.o --- 2.4 ---- 23.5c 23.6 ·-·- 36.0 44.o 38,3 3.77 a..69 4.10 
l~ ;yr survey ---- 7,5 --- 3.6 --- 3.1 ---- 32.4 ltl.5 ---- 37.0 43.0 38.3 
Majuro control• 13.2 9.7 4.8 4.6 7.lt 4.l 41.2 25.8 36,5 33.4 39.6 46.o 39,9 
Rita cont. 6 mo l0.7 7.6 5.4 5.2 4.7 3.7 35,0 rl:~ i'~ ~.4 Rita cont. 1 ;yr ---- ---- --- 37,5 .6 
Rita cont. 2 ;yr llt.o 8.9 7.0 4.4 5.6 3.6 35,5 21t.2 3 :2 29.5 36.9 42.1 39.8 
Rong. cont. ~ ;yr 9.6 6.9 4.o 3.4 '*·i 2.9 32.6 26.~ 39.0 ---- 35.6 41.0 35-r Rong. cont. ;yr 11.2 8.o 4.o 3.6 6. 3,7 38.8 30. 34.o ---- 35.5 42.8 35. 
Rong. cont . 5 ;yr 13.7 10.l 6.2 5.2 6.2 4.1 35,8 28.o 33,6 ---- ---- ---- ---- 4.6o It.Bo 4.lto 
Rong. cont. 7 yr ---- 7,8 --- 4.2 --- 3.1 ---- 28.5• 31.4 ---- 37.2 44.4 37.0 4.52 4.68 4.12 
Rong. cont. 6 yr ---- 7-~ --- 4.2 --- 2.~ ---- ~.ab ]4.5 ---- 36-~ 44.~ ~.o 4.6o 4.rJ 4.41 Rong. cont. 9 ;yr ---- 7. --- 3.9 --- 3. ---- .1 c 32,5 ---- 39. 43. .3 4.33 ... 4.1 
Rong. cont.10 yr ---- 9.1 --- 4.8 --- 3.5 ---- 35.4 37,9 ---- 37.4 44.l 36,3 

al ncludes all 11ales >7. blncludes all males ;:.-8. cl ncludeii all •ales ;:.-9. 
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APPENDIX 3 

Utirik Group Mean Blood Counta at Various Tiaes After Bxposure 

Postexposure day 

4 

14 

19 

29 

3-yr survey 

9-yr survey 

----- ------• 

WBC Neutrophils Lymphocytes 

(xl0-3> (xlo-3> (xl0-3) 

<.5 ... .5 <.5 ;-...5 
------

9.4 8.2 4.7 4.2 

10.0 8.6 4.1 3.2 

10.l 9, 7 4.9 5.8 

9.8 b.9 4.o 3.4 

7.0 3.9 

<.5 ;-....5 

4.9 3.2 

5.1 2.9 

4.8 3.2 

4.7 2.9 

3.0 

Includes all males ;-...9. 

Male 
<10 

-.. --

38.9 

34,5 

32.6 

Platelets 

(xl0-4) 

Male female 
;o..10 all ages 

26.l 

25.6 

26.9 

36.5• 

35,6 

31.7 

30.0 

38.9 

Nale 
<15 

39.9 

35.6 

37.9 

He1aatocrit, 

s 

Nale fe1 .. 1e 
;o..U all ages 

Nale 
<U 

RBC 

(xl0-6) 

Nale 
;-...15 

Female 
all •1ea 

------------

45.l 

41.0 

42.4 

39.4 

35.9 

37. 7 4.42 4.39 4.~2 



APPENDIX 4 

Individual Heaatological Findincs, 1963 

Subjec:t Plate. wee Neut. Lyaph. Mono. Bosio. Buo. Hct., RBC Hgb. t Serum 

No. (xl0-3> (xl0-3) (xl0-3) (xl0-3> (xl0-3) {xl0-3) (xl0-2) " (xl0-4) I protein, g 

R.on1eiae Bx22aed Malesz Age 9-15 

2 ~ 8.03 5.o6 2.41 o.1.6 0.24 l.6o 37 402 13.2 e.o 
3 265 9.71 4.66 3.20 o.48 l.l.6 l.~ 39 370 13.6 8.8 
5 "° u.90 6.07 4.26 0.95 0.36 2.38 38 381 13.6 7.8 

19 25l 6.03 2.89 2.41 0.30 o.42 o.o 41 508 13.6 7.3 
23 3~ 7.12 2.71 3.34 0.07 l.00 o.o 36 !i.49 12.8 7.4 
32 222 7.29 3.43 3.o6 0.07 o.66 0.70 39 413 14.o 6.8 
54 '3C1T 6.97 2.72 3.69 o.26 o.26 o.o 41 459 14.0 7.6 
83• 253 u.90 5.12 3.45 0.95 2.38 o.o 41 422 14.8 7.8 
85• 257 7.29 2.62 3.43 o.66 0.58 o.o 4o 456 14.4 7.6 

MnD 287 8.47 3.92 3.25 o.44 o. 79 o.~ 39.1 429 13.8 !66- i-2. l.6 1.1 u. 31 :to. 59 :t2.o :t 45 :t o. 5 !0.5 

Aili21nae Bx(!2sed Males, Ale 9-1' 

6 194 6.64 2. 79 3.19 o.o6 o.6o o.o 36 m 12.4 7.5 
llM.D l~ 6.~ 2. 79 3.19 a.o6 o.6o a.a 36.0 3(7 12. 4. 7.5 

R.oyelae Bx22sed Females 1 A&• 9-15 

17 427 14.70 12.20 2.o6 0.15 0.29 o.a 4.3 481 15.2 8.3 
21. 370 7.15 2.72 3.00 a.21. l.14 0.70 ~ 507 14.8 7.4 
33 355 0.25 2.97 4.21. o.oe 0.91 o.80 39 457 13.2 8.8 
42 328 8. 31 3.66 4.24 a.25 0.17 o.o 39 409 14.8 8.0 
65 268 7.92 3.64 3.41 a.32 a.48 o.80 36 4o3 12.4 7,5 
69 203 7.a5 2.61 3.81 a.21 0.35 a.70 39 432 13.6 7.8 
72 203 7.27 3.27 3.~ a.w.. 0.07 0.70 39 456 14..0 8.5 
86* 2~7 7.33 4.25 2.35 0.29 a.w.. a.o 39 448 13.6 7.5 

...a 300 8.50 4.~ 3. 31 0.24 o.48 o.46 39.5 W..9 13.9 8.o :t78 :t 2.~ :t 3.09 : o.80 :t 2.0 :t 34 :: 0.9 : o.4 

kiliynae BxpOaed Pemales, Ase 9-1.5 

8 203 7.05 3.38 3.03 a.21 o.~ o.o 4o 415 14.4 8.o 
"8 2't8 7.25 3.99 2.90 0.22 0.15 o.o 42 4-56 15.6 8.o -- 225 7.15 3.69 2.97 0.22 o.28 0 41.0 435 15.0 8.o 

*Bxpoacd in utero. 
**Standard deviation. 
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Subject Plate. wee Neut. Lyapb. Mono. Bosin. auo. Ket., a.BC Hgb., Serua 

No. (x10·3> (xl0-3) (xl0-3) (xl0-3 ) (xlo-3> (xl0-3) (xl0-2> ' (xl0-4 ) I protein, g 

Ro!!lela2 Exposed Males, "I• >u-40 

9 l.26 7.25 3.26 3.;r 0.15 0.07 o.o 47 518 l.6.o 8.o 
10 320 5.91 2.a. 2.54 o.l.B 0.30 o.6o lt6 442 ls,3 8.o 
20 l02 4.91 2.41 2.o6 0.25 0.20 o.o 50 531 17.9 8.o 
:rr ll3 7.82 3.36 4.30 o.o o.l.6 o.o 43 416 l.6.4 
36 231 5.00 2.35 2.05 0.15 o.45 o.o ~ 4a6 15.2 7.5 
37 270 6.47 3.36 2.46 0.13 0.52 o.o 4; 4-46 l.6.o 7.4 
laO 231 7.98 i...31 3.43 o.l.6 o.oa o.o 43 392 14.8 7.1 
47 232 ;.45 2.83 2.13 o.l.6 0.33 o.o 44 395 l.6.9 7.7 
73 l.83 5.17 2.95 l.76 o.26 o.l.6 0.50 50 ;oe 17.4 7.1 
76 138 9.73 4.;r 3.99 0.29 o.58 l.00 45 416 15.2 7,6 
77 230 6.71 3.56 2.55 0.34 0.20 0.70 46 487 16.4 8.o 

MUI. 198 6.58 3.:rr 2.82 0.19 o.26 0.2; 45,5 458 l.6.1 7.6 :!:71 ;tl.49 :t0.74 :t0.89 :!2.4 :!:47 !l.3 !0.3 

Rl)25el!J! EXE!2Sed Females t A&• > 15-40 

l2 625 7.80 4.76 2.65 0.39 o.o o.o 25 240 9.1 7.1 
14 250 7,70 4.47 2.85 0.23 0.15 o.o 38 373 13.2 8.4 
15 345 7.66 3.98 3.14 0.38 0.15 o.o 40 415 13.2 7.7 
l.8 208 4.88 2.78 l.81 0.20 0.10 o.o 36 401 13.2 7.3 
22 208 7.14 4.21. l.93 0.07 0.93 o.o 39 426 14.4 7.7 
24 260. 5. 78 2.2; 2.59 0.35 0.52 o.6o laO 4i7 14.8 7,8 
39 133 7.40 4.37 2.15 0.22 0.67 o.o 34 40o u.8 7.5 
49 322 6.39 3.20 2.75 0.13 o.26 o.6o 36 374 l2.4 7.8 
61 373 8.87 3•64 4.70 o.o 0.44 0.90 43 489 14.4 8.5 
64 193 8.87 5.41 2.84 o.44 0.18 o.o 33 331 l0.9 7.1 
66 21.9 8.39 3.69 3.78 0.59 0.34 o.o 38 419 13.6 7,3 
71 265 9.26 5.93 2.32 0.37 0.65 o.o 41 456 15.2 8.o 
74 465 14.30 7,4.4 4.15 0.14 2.43 1.40 42 469 14.4 8.8 
75 288 7.97 4.78 2.39 0.32 o.48 o.o 45 456 14.4 8.5 

U&D 297 8.02 4.35 2.86 0.29 0.52 0.25 37.9 409 13.2 7.8 U22 : 2.l.8 :1.33 :to.84 !4.8 !1.8 !64 :0.5 

6.i.~wmae BxPosed Fe11&les z A5e >l.s-.40 

5l 241 6.55 4.00 2.29 0.13 o.o l.30 42 390 15.2 7,3 
53 291 7.53 3,54 3.77 0.15 0.15 o.o 41 445 14.4 8.8 
70 243 8.82 7.23 l.o6 o.26 o.26 o.o 30 442 9.4 7,4 
81 l3l a.94 7.o6 l.07 o.45 0.36 o.o 35 346 12.4 7,3 

man 227 7.96 5.45 2.05 0.25 0.19 0.32 37.3 4o6 12.9 7,7 
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Subject Plate. WBC Neut. Lyapb. Mono. Rosin. Baso. Ket., 1lBC Kgb., Serua 

No. (xl0-3> (xl0-3) (xl0-3) (xlo-3> (xl0-3) (xl0-3) (xl0-2) ,. (xl0-4 ) 

' protein, g 

Ro21ela2 !Xl!!?sed Males ! A5e > '40 

4 2'5 8.02 2.73 5.21 o.oe o.o o.o 47 507 l.6.4 8.4 
7 ll3 5.86 2.70 2.81. o.o 0.29 o.6o 38 381 14.o 7.8 

u 103 5.34 2.40 2.'18 0.05 o.u o.o 43 403 l5.2 7.1 
55 208 5.36 2.57 2.41 o.l.6 0.21. o.o 30 291 l0.9 7.0 
68 293 4.75 2.00 2.04 0.29 0.43 o.o 43 420 14.4 
79 133 7.01 3.51 2.87 0.21. o.42 o.o 48 461. ].6.9 8.1 
eo 306 8.00 3.6o 3.68 o.oe o.64 o.o 42 i.oe 14.4 7.3 
82 yn 6.29 3.52 2.o8 0.31 0.38 o.o 39 402 14.0 7.7 

Mall 214 6.33 2.88 2.99 0.15 0.31 o.oa 41.3 410 14.5 7.6 :t87 :t1.24 !0.59 :1"1.04 !5.4 !58 ·-0.5 !o.4 

Ailinp&e Ex(?2Sed Males' A&• >'40 

l.6 203 4. '18 1.96 2.53 o.o 0.29 o.o 4.4 543 14.4 7.4 
29 356 9.10 5.55 2.46 0.55 0.36 o.1.8 42 419 15.2 7.8 
41 lo4 4.70 1.97 2.07 0.19 o.47 o.o 44 453 16.o 7.7 
50 318 6.94 3.47 2.78 0.35 o.26 0.07 46 461 17.4 7.4 

~ ~5 6.38 3.23 2.46 0.27 0.35 o.o6 44.o 469 15.8 7.6 

Ro21eia2 Exe:?•ed Feaalesz A1• >'40 

13 ~ 5.37 2.36 2.42 0.21. 0.38 o.o 37 340 12.4 8.0 
34 226 6.31 3.34 2.40 0.25 0.32 o.o 38 362 13.2 8.l 
57 286 5.69 3.76 1.82 o.u o.o o.o 37 358 u.8 7.5 
58 ll5 6.71 2.82 3.56 0.20 0.14 o.o 39 389 14.8 
6o ae4 6.36 2.48 3.~ 0.25 0.32 o.64 34 343 12.l 7.5 
63 135 4.66 2.14 2.00 0.23 o.26 o.o 43 459 16.o 7.8 
'18 21.9 5.62 3.09 2.47 o.o o.o6 o.o 39 381 l~ 7.9 

Mall 238 5.82 2.86 2.56 o.1.8 0.21 0.09 38.1 376 !98 :to.6o !0·58 !0.63 13.3 7.8 
!2.5 !30 !1.4 !0.2 

Ailiynae !xJ>osed Peules, A1e >40 

l 206 8.20 4.42 3.26 o.o8 0~4.1 o.o 40 402 14.4. 8.3 
28 ~ 6.40 2.94 2.43 o.26 0.70 o.64 35 4.59 l5.2 9.2 
43 a68 5.34 4.17 o.64 0.21 0.27 0.53 4.2 428 l3.6 8.4 
45 330 7.u 3.98 l.85 0.21 1.07 o.o 36 363 l3.6 8.0 
59 235 8.96 3.67 3.67 0.99 0.63 o.o 37 365 12.8 7.9 

~ 2't9 7.20 3.83 2.37 0.35 o.62 0.23 38.0 403 l3.9 8.4 
:t47 !l.6o :0·57 !1.20 !2.6 !41 :1.1 :o.4 
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Subject Plate. wee Neut. Lyapb. Mono. sosin. Baao. Hc:t., !\BC' Hgb.' Serum 

No. (xl0-3) (xl0-3) (xl0-3> (xl0-3 > (xlo-3> cxio-3 > cxio-2> "' (x!O-"> g protein, g 

Male Children of !?'fO•ed hr en ts, A!• <9 

88 323 l0.30 4.22 5.46 o.o 0.52 l.03 35 403 l2.2 7.2 
89 358 9. 78 4.6o 3.81. 0.20 l.17 o.o 38 l+38 ll+.4 7,0 
90 347 ll.70 5.15 3. 74 0.35 2.46 o.o 36 426 l2.8 7.2 
91 293 9.51 6.09 2. 76 0.19 0.38 0.95 37 395 l2.4 7,5 
93 310 l0.90 6.oo 4.l4 o.44 0.33 o.o 36 398 l2.8 
98 202 7.J.8 3.09 2.87 0.72 0.50 o.o 35 429 l2.4 7.2 

102 8.23 3. 79 3.79 0.33 0.33 o.o 41 454 13.2 
104 392 8.oo 3.26 4.32 0.16 o.24 o.o 38 483 13.6 7.8 
109 478 19.20 4.99 12.29 o.n l.l5 o.o 32 434 l0.6 
llO 263 7.93 5.00 2.62 0.32 o.o o.o 39 510 l2.8 
lll 574 7.65 2.91 4.13 0.30 0.30 o.o 39 426 l2.8 
113 423 lO. 50 5.67 4.41 0.21 O.ll l.05 41 489 13.2 
ll5 453 17.80 3.92 l2.82 o.n 0.36 o.o 31 369 11.2 
116 490 9.31 2.89 5.96 0.19 o.26 o.o 37 459 13.6 
U8 272 l3.6o 6.53 5.44 0.95 o.68 o.o 38 419 l2.8 
l.26 417 8.03 J.69 3.85 0.32 0.16 o.o 3l 472 10.0 
mean 374 l0.6o 4.49 5.15 0.39 o.56 0.19 36.5 438 l2.6 !95 :3.49 !1.19 :3.04 !3-0 !64 

7.3 
!1.1 :o.4 

Female Children of Exposed Parents, A1e <.9 

87 352 9. 79 4.41 4.6o o.49 0.29 o.o 37 414 13.2 7.9 
92 258- 7.73 4.02 2.40 0.62 0.70 o.o 37 445 l2.4 7.8 
94 485 13.80 7.45 4.69 0.69 0.97 o.o 39 478 14.4 
95 414 l2.50 7.25 4.63 0.50 0.13 o.o 37 456 13.2 7,3 

101 438 25.80 7.74 16.oo 1.03 1.03 o.o 40 444 14.o 
103 268 11.10 5.88 4.00 0.22 l.00 o.o 36 412 13.2 
105 386 11. 50 5.64 5.41 0.23 0.23 o.o 4o 436 13.2 
106 307 8.52 3.07 4.6o 0.51 o.26 o.o 35 432 l2.l 
108 423 l9.4o 8.15 5.24 0.58 5.24 l.94 36 442 l2.l 
ll2 458 9.o8 4.99 3. 54 0.36 0.09 0.91 36 405 l2.8 
117 343 8.78 4.04 3.95 0.53 o.26 o.o 35 341 l0.9 
119 508 l3~70 5.62 5.89 0.69 l.51 o.o 36 435 l2.l 
l20 305 l0.30 2.37 6.59 0.72 0.62 o.o 40 448 l2.8 
l22 419 l2.20 2. 56 8.1+2 0.61 0.61 o.o 36 413 l3.2 
l24 468 l2.90 3.23 8.64 0.13 0.90 o.o 38 398 11.8 
l25 220 9.35 3.18 5.89 o.26 o.o o.o 36 401 l2.8 
l27 520 l2.50 3.75 7,50 •• oo 0.13 l.25 30 398 l0.6 
l.28 379 10.70 2.35 7.28 0.75 0.32 o.o 38 438 14.8 

llMl8A 386 l2.20 4.76 6.07 0.55 0.79 0.23 36.8 ~ l2.8 :87 !4.29 !'l.92 !3.00 !2.2 !32 :1.0 7,7 
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Subject Plate. WBC Neut. Lympb. Mono. Bosin. Buo. Hct., II.BC Hgb., Serua 
No. (xl0-3) (xl0-3) (xl0-3> (xl0-3> (xl0-3 ) (xl0-3 ) (xl0-2 ) " (xl0-4) g protein, g 

Control Males, Ale 9-15 

813 254 8.~ 3.71 3.46 o.49 o.49 o.82 37 376 13.2 7.4 
814 252 u.20 4.59 5.38 0.34 0.76 1.12 39 415 14.o 8. 4 
815 2l.8 5.69 2.22 3.07 o.u o.28 o.o 37 362 13.6 8.4 
81.8 '307 u.60 6.50 3.94 o.81 0.35 o.o 40 441 13.2 7.5 
819 46o 4.57 l.69 2.~ 0.05 0.59 o.o 38 420 140 7.5 
820 283 6.91 2.21. 3.u 0.14 l.38 0.69 42 460 144 7.5 
863 209 u.30 7.35 3.16 o.o 0.79 o.o 42 448 15.2 7.7 
913 370 7.76 5.45 l.95 0.31 o.o8 o.o 38 472 14.0 7.8 
919 284 5.25 2.76 l.68 0.31 0.37 l.05 40 419 14.o 7.8 
921. 133 8.10 4.21. 2'.92 0.32 0.56 0.81 39 451 13.2 7.3 
931 355 u.90 5.83 1.09 o.48 2.38 l.19 39 420 14.4 
981 258 13.60 6.39 5. 58 o. 54 l.09 o.o 41 429 15.6 
1033 275 5.29 2.01 2.86 o.u o.26 0.54 41 486 14.4 8.3 
1036 352 5.81 2.03 3.37 0.12 0.29 o.o 39 469 14.8 8.l 

llMD 286 8.37 4.0'7 3.27 0.30 0.69 o.44 39.4 433 14.l 7.8 
!76 1'2.90 :l"l.96 :i'l.U :1.4 *34 !0.7 :o.4 

Control Females, Ase 9-15 

au 527 l0.60 3.82 5.62 0.21. 0.95 o.o 35 355 12.4 7.5 
812 310 6.68 2.81 2.81 0.27 0.73 0.67 38 405 12.7 7.8 
816 318 7.38 2;80 4.o6 0.37 0.15 o.o 40 462 14.0 7.6 
821 234 9.65 5.50 3. 76 0.10 0.19 0.97 37 389 12.l 7.4 
891 243 13.60 8.30 4.o8 l.22 o.o o.o 40 429 15.6 7.2 
909 560 8.83 3.62 2.91 0.35 l.85 0.89 39 441 14.o 7.5 
911 361 6.03 l.69 3.98 o.o 0.36 o.o 37 415 13.2 7.6 
925 513 7.41 3.41 3.56 0.22 0.22 o.o 39 470 13.6 8.4 
926 383 13.60 7.48 4.o8 0.14 0.54 o.o 41 520 16.4 9.0 
937 410 8.66 37 405 12.8 1.1 
946 i.28 9.43 5.66 3.68 o.o o.o 0.94 43 461 16.o 7.6 
955 318 8. 59 3.26 4.90 0.09 0.34 o.o 38 399 14.4 8.2 
959 335 7.64 3.51 3.13 0.22 0.69 0.76 40 433 14.4 7.9 
960 250 8.92 4.28 4.37 o.o 0.21 o.o 36 395 12.4 8.0 
962 429 5.51 l.98 2.76 0.49 0.22 0.55 34 408 U.5 8.l 
996 466 9.68 4.65 4.45 0.19 0.39 o.o 34 367 U.5 7.8 
1035 263 7.77 3.11 3.57 0.23 0.76 0.76 43 453 15.2 8.5 

Mall 373 8.82 4.12 3.86 1'.1.26 o.48 0.35 36.3 424 13.7 7.9 t99 !'2.20 !l.64 :0.77 :2.7 t40 !1.6 !o.; 
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Subject Plate. WBC Neut. Lyapb. Mono. l!osin. Baso. Rc:t., .RBC Hgb. t Serua 

No. (xl0-3> cxio-3> (xl0-3> (xl0-3) (xl0-3) (xl0-3> (xl0-2) " (xl0-4) g protein, g 

Control Males, ~e >15-40 

822 2e6 6.04 2.78 2.96 0.18 0.12 o.o 44 436 14.o 8.o 
823 195 5.68 3.24 2.10 o.o6 0.23 o.6o 42 425 14.8 7.4 
830 293 7.66 5.o6 l.23 0.31 l.07 o.o 48 424 16.4 7.4 
831 327 7.6o 3.50 2.74 0.30 l.o6 o.o 51 509 17.9 8.o 
833 249 ;.66 2.66 2.89 o.o o.u o.o 47 513 16.o 7.4 
834 381. 7.24 2.24 3.69 0.22 l.01 0.72 44 4.48 15.2 8.o 
836 233 8.73 4.19 3. 75 0.3; o.44 o.o 45 430 14.8 8.5 
838 224 8.79 2.5; 5.11 0.18 0.35 o.o 51 509 18.9 8.3 
84o 244 6.7i. 3.37 2.97 0.40 o.o o.o 44 50l 16.o 8.o 
842 4oo 8.82 2.82 4.15 0.53 l.l5 l.76 49 499 l.B.4 8.o 
872 345 7.38 li..50 2.66 0.22 o.o o.o 47 486 16.4 8.4 
874 293 13.40 l0.59 2.68 o.o 0.13 o.o 37 434 13.2 7.8 
881 282 8.63 ;. 78 2.24 0.35 o.26 o.o 47 459 15.6 8.2 
882 179 5. 72 2.3; 2.97 0.23 0.17 o.o 33 454 15.2 7.1 
885 225 9.26 6.u 2.41 o.65 o.o 0.93 46 483 16.o 8.o 
944 3lO 7.89 3.55 3.16 0.24 0.16 o.o 47 523 l6.4 8.8 
958 358 8.67 ;.20 2. 51 0.35 o.43 l. 73 41 436 14.0 7.7 
967 340 8.54 3.84 3.59 o.~ o.n o.o 52 484 17.4 7.8 
971 413 7.20 4.46 2.16 o.43 O.l4 o.o 47 469 16.9 8.o 
1500 a!3 7.38 3.91 2.66 0.15 0.67 o.o 50 505 17.4 7.8 
l50l 283 6.16 2.83 2.90 0.31 o.o6 o.6o 48 499 16.4 8.o 

mean ~ 1.n 4.07 2.96 a.a! o.40 45.7 
=~ 

0.30 473 l6.l 8.a !'l. 44 !l.86· :0.90 
;t 4.7 !32 :0.5 !Q.4 

Control Fe.ales, A1e >l.s-40 

825 355 8.02 3.93 3.69 o.40 a.o o.o 40 466 12.8 8.9 
826 358 5.39 3.56 l.35 0.16 0.32 o.a 34 408 l2.4 8.2 
829 330 7.23 3.98 2.89 0.07 0.29 o.o 33 355 l2.l 8.o 
832 240 6.o6 2.85 2.97 0.12 O.l2 o.o 37 451. 14.0 8.3 
841 ~ 6.34 2.98 3.04 0.13 0.19 a.o 36 424 l2.8 8.o 
843 253 6.43 2.96 2.96 0.19 0.32 o.o 35 376 13.6 7.0 
865 263 6.17 3.58 2.34 o.o6 O.l2 o.6o 38 396 l2.8 7.2 
895 320 6.69 2.54 3.48 0.20 o.47 o.o 45 487 16.4 8.5 
896 393 7.35 3.68 2.87 0.29 o.44 0.70 42 474 14.8 8.7 
914 268 7.88 4.33 2.84 0.32 0.16 2.36 37 407 lJ.6 7.2 
916 378 4.84 2.47 l.79 0.15 0.39 o.48 36 425 13.6 7.5 
922 411 9.73 7.01 l.85 0.39 0.49 o.o 41 467 14.o 8.7 
932 198 9.21 6.45 2.30 o.o o.46 o.o 43 330 l2.l 7.1 
934 246 7.39 3.99 2.73 0.30 0.37 o.o 37 414 l2.8 7.9 
938 170 10.ao 5.40 3.13 0.54 l.73 o.o 39 402 14.o 8.7 
950 26o 8.83 3.36 5.03 o.o o.44 o.o 38 428 14.o 7.8 
951 ~ 9.75 6.34 2.44 0.59 0.39 o.o 36 396 l2. q. 7.1 
965 268 7.16 4.80 l.93 0.07 0.36 o.o 39 367 14.0 7.8 
993 308 7.51 3. 76 3.38 0.15 0.23 o.o 43 462 15.6 7.8 
998 245 6.29 3.46 2.45 0.19 O.o6 l.26 38 419 14.8 8.9 
1001 258 9.24 5.82 3.05 0.18 0.18 o.o 37 420 l2.4 70 
lo43 414 9.78 6.26 2.64 0.39 0.4.9 o.o 40 455 13.2 7.5 
1502 265 7.88 3.78 3.86 o.l6 o.oa o.o 38 451 lJ.6 8.8 

m.ec 294 7.65 4..23 2.83 0.22 0.35 0.23 38. 3 421 13.6 7.9 +66 !l.47 - :1.34 :0.78 :2.8 !39 zl.O !0.6 
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Subject Plate. WBC Neut. Lyapb. Mono. Bosizl. Baao. Hct., RSC Hgb. Serua 

No. (xl0-3) (xl0-3) (xl.0-3) (xl.0-3) (xl0-3) (xl0-3) (xl0-2) 'J. (xl.O'°") I protein, g 

Control Males, A1e >40 

849 375 8.;8 4.l2 3.86 0.17 o.43 o.o i.6 i..61 16.9 8.o 
853 326 6.84 3.15 3.21 0.11+ 0.31+ o.o 38 389 13.6 8.5 
855 253 6.38 3.32 2.55 0.13 0.32 o.61. 41 362 11+.0 8.o 
856 293 5.52 2.21. 2.70 o.o6 0.55 o.o 39 410 ll+.O 7.8 
862 240 7.02 4.21. 2.39 o.26 O.rJ'T 0.70 41+ 400 14..4 7.5 
873 363 10.70 5.89 3.96 0.32 o. 54 o.o 14.6 440 16.o 7.2 
875 196 5.16 2.73 2.17 0.10 O.lO 0.52 48 483 17.I+ 7.1+ 
878 232 5.65 2.49 2.77 0.34 o.o6 o.o 40 41.B 11+.o 8.o 
880 308 7.66 3.75 3.29 0.38 0.23 o.o 47 487 16.4 8.o 
883 238 5.86 1.88 3.05 0.29 o.o6 o.o 43 4o6 11+.8 7.5 
884 l+l.B 8.29 4.o6 3.48 0.33 o. 33 0.83 41 4o6 ll+.O 8.5 
886 388 6.13 4.47 3.41 o.o o.24 o.o 38 401 13.2 8.8 
915 292 4.86 2.09 l.75 0.05 0.97 o.o 42 386 14.8 7.8 
917 l.83 6.25 3.50 2.4'4. 0.19 0.13 o.o 553 8.2 
91.8 26o 7.32 2.78 3.44 0.15 0.73 2.20 1+7 456 16.4 7.8 
935 324 5.12 2.15 2.i..6 0.1+1 0.10 o.o 1+7 489 16.1+ 8.1+ 
947 338 7.77 l+.o4 2.72 o.16 0.78 0.78 38 359 l2.8 7.9 
948 177 6.88 3.23 3.23 0.11+ 0.21. 0.69 43 i.61 15.2 7.6 
961 245 5.;r 2.37 2.02 0.23 1.04 l.15 4.5 4n 15.6 7.2 
9621- 198 5.1.B 2.1+9 1.76 0.21 0.67 0.52 40 376 14.o 7,5 
969 4.17 ;.;a 3.rJ7 2.12 o.u o.u o. 56 35 376 u.8 7,1 
1007 333 5.87 2.61. 2.88 o.l.B O.l.B o.o 38 4.26 13.2 8.1 
1041 358 6.51 2.oe 3.97 o.26 0.20 o.o 41 4.1+2 ll+.I+ 8.6 

lllllaD 294 6.65 3.17 2.85 0.20 0.36 0.37 4.2.1 i.aB.7 14.7 7.9 
+66 tl.40 :0.99 :0.67 :1'3°3 !47 !'0.5 to.; . 

Control Pe.ales 1 As:e >40 

844 234 6.1+3 3.6o 2.70 o.o6 o.o o.61. 38 366 12.8 8.7 
846 5l8 7.19 3.21+ 2.88 o.50 o. 50 0.72 1+1 421. 14.4 8. 5 
851 241 6.49 2.53 3.37 0.32 0.19 0.65 35 350 12.8 7 .4 
852 457 10.80 5.94 3.89 0.65 0.32 o.o 38 383 12.8 7.8 
859 1+10 5.88 2.94 2.65 o.o 0.29 o.o 39 379 11+.0 7,7 
an 343 5.86 3.34 l.99 0.35 o • .l8 o.o 36 31+1 12.4 8.o 
893 317 9.6o 6.43 2.U 0.29 0.77 o.o 39 398 15.2 8.7 
894 298 7.32 1+.61 2.27 0.15 o.o 2.93 42 424 ll+.O 8.4 
898 333 8.65 l+.41 3.81 0.09 0.35 o.o 40 393 15.2 8.6 
908 26o 6.12 3.1.8 2.26 0.31 0.31 0.61 40 361 ll+.O 7.5 
926 268 5.97 l.49 3.82 0.36 0.30 o.o 38 373 13.2 8.7 
929 ~3 6.01 3.37 2.16 o.o6 0.36 o.6o 40 4.48 15.2 8.5 
936 253 8.26 3.72 3.88 0.1+1 0.25 o.o 37 379 13.6 8.l 
941 233 8.90 5.16 3.12 0.36 o.l,8 0.89 38 413 ll+.O 7,5 
~ l.6o 6.42 l+.U l.73 o.26 0.39 o.o 39 392 13.2 7.1+ 
956 315 5.78 3.01 2.25 o. 36 0.17 0.0 37 370 12.8 7.5 
957 1+73 6.59 2.90 3.30 0.13 o.26 o.o 37 i..10 ll+.o 7.8 
970 197 8.41+ 2.70 5.57 o.oe o.oe o.o 36 4.19 12.8 7.5 
1042 338 6. 32 3.16 2.78 0.19 0.19 o.o 37 4.40 13.6 8.o 

mean 318 7.21. 3.67 2.98 o.26 0.27 0.37 38.3 393 13-7 8.0 
!94 :1.40 !l.20 :o.94 !l. 7 !29 :0·9 ::o. 5 



Subject Plate. WBC Neut. Lyapb. Nono. Eosin. 8&&0. Hct., RSC Kgb., Seria 

No. (xl0-3> (xl0-3) (xl0-3> cxio-3> (xl0-3) (xl0-3) (xl0-2 ) ft (xl0-4) g protein, g 

Control Males z A5e <9 

8ol. 552 10.30 3.09 5.46 o.41 l.34 o.o 39 453 13.2 7.4 
8o2 459 - 8.61 4.82 3.01 0.34 0.34 o.86 38 4.40 14.o 6.8 
803 388 9.21 4.88 3.50 0.55 0.28 o.o 35 382 12.8 7.5 
806 450 l2.6o 6.30 3.4o 0.38 2.52 o.o 3B ~ 14.o 
8o7 307 u.10 4.55 5.00 o.44 l.00 l.10 38 412 12.2 7.3 
809 40o 12.90 6.19 4.n o.26 1.68 o.o 37 455 14.0 
870 336 10.50 5. 78 3. 57 0.63 1.26 1.05 3B 445 14.o 7.3 
904 452 l4.4o 10.80 2.30 o.o l.30 o.o 39 405 12.4 
905 208 12.90 6.32 5.55 o.65 0.39 o.o 39 426 12.l 
952 583 12.30 4.92 4.8o o.86 1.72 o.o 39 424 12.4 
1002 ~ 19.30 6.37 a.~ o.o 4.25 1.93 36 462 12.l 
1004 155 16.30 4.89 9.94 0.65 o.o 8.1; 37 439 u.a 
l006 330 8.27 2.56 4.88 o.oe o. 74 o.o 39 419 13.4 
1009 447 8.14 3.26 4.23 0.24 0.41 o.o 38 438 12.8 
1010 545 10.70 5.46 4. 71 0.32 0.21 o.o 37 398 13.6 
1014 313 12.80 4.74 6.66 0.38 l.02 o.o 36 444 12.4 
1015 167 12.20 2.81 7.81 0.85 0.61 l.22 41 520 14.4 
1017 416 9.62 4.62 4.62 0.38 o.o o.o 33 433 u.s 
1024 223 6.09 2.19 3.41 o.l.8 o.l8 1.21 33 413 u.8 
1027 311 9.15 4.21 4.76 0.09 0.09 o.o 39 419 12.l 
1030 466 14.oo 5.04 8.26 o.56 o.o l.40 40 493 12.l 
1037 235 7.87 2.51 4.09 0.16 1.10 o.o 35 425 12.l 
1038 376 9.66 2.41 6.67 0.39 0.19 o.o 33 438 9.7 
lo4o 258 8.64 3. 71 4.23 0.35 0.35 o.o 34 413 U.5 
1045 545 12.70 3.43 8.26 0.76 0.25 o.o 35 439 10.6 
lOIMi 506 10.70 2.89 6. 74 o.64 o.86 o.o 35 442 11.5 
1047 435 7.22 2.96 3.61 0.29 0.29 o.o 32 368 11.8 
1503 251 8.59 2.15 5.50 o.6o 0.34 o.o 39 ~ 12.8 
1504 348 9.53 3.81 5.15 0.29 0.29 o.o 39 456 13.2 

mean 375 10.91 4.40 5.29 o.40 0.79 0.58 36.9 434 12.5 7.3 :tll9 :2.87 :1.82 :1.87 :2.4 !30 :1.0 !0.2 

Control Females 1 A1e <9 

808 520 9.74 5.06 4.09 0.29 0.29 o.o 40 396 14.o 8.5 
81,0 283 10.30 5.25 4.02 0.62 0.41 o.o 39 439 14.0 7,7 
866 368 6.12 2.02 3.55 o.06 o.~ o.o 40 403 14.4 7.7 
900 8.60 3.61 4.30 0.34 0.34 o.o 40 413 13.6 8.o 
901 392 12.60 3.91 7.43 0 •. 38 o. 76 o.o 37 "6 13.2 
902 298 l0.4o 3.54 4.78 0.10 l.98 o.o 33 382 10.9 
903 3118 8.71 4..l8 3.48 o.o l.05 o.o 37 390 14.0 
906 269 7.67 3.22 4.07 o.oe 0.31 o.o 40 389 12.8 
923 493 e.ae 4.1+4 3.29 o.l.8 0.98 o.o 37 438 12.2 7.5 
930 41• 10.40 5.51 4.26 0.21 o.42 o.o 37 436 13.2 
995 293 9.37 2.34 5.90 0.19 0.94 o.o 39 454 12.4 
1012 368 7.52 2.33 3.99 0.23 0.83 0.75 37 ~ 12.8 
1020 433 11.70 3.74 7.25 o.47 0.23 o.o 39 382 12.4 
1021 ~ 15.40 5.oe 7.24 o.46 2.62 o.o 35 419 12.8 
1022 297 7.34 l.47 5.o6 0.37 o.44 o.o 38 393 13.6 
1025 378 16.20 6.64 8.59 0.65 0-32 o.o 38 439 12.8 
1026 296 8.12 2.92 4.47 o.41 0.34 o.o 34 392 12.l 
1026 347 12.50 3.75 7.75 0.63 0.38 o.o 36 402 12.l 
1029 293 11.10 3.55 6.;r 0.56 0.22 o.o 37 "6 12.l 
1031 318 u.30 4.41 6.10 o.45 0.34 o.o 39 456 13.2 
1034 624 8.66 3.90 4.30 o.43 o.o o.o 4o 403 14.8 
1044 591 10.70 3.32 6.21 0.75 0.43 o.o 35 424 11.8 

mean 383 10.15 3.83 5.31 0.36 o.64 0.03 37.6 415 13.0 7.9 ;:-101 !2.50 :1.23 :!l.6o :1.7 :24 :0.9 
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Subject Plate. WBC Neut. Lyaph. Mono. Bosio. Buo. Hct., lBC Hgb., Serum 
No. (xl0-3) (xl0-3> (xl0-3) (xl0-3> (xlo-3> (xl0-3) cxio-2> s cxio·•, g protein, g 

Utirik Nales 1 ~e 9-15 

2102 419 9.~ 3.54 5.93 O.lO 0.30 o.o 38 419 14.8 7.9 2106 303 l5.l0 7,55 5.74 o.45 l.)6 o.o 39 449 l4.4 7.9 
2115 543 13.40 7,37 4.96 o.40 o.4o 2.68 4o 4'5 15.2 7.2 
2124 363 7.57 4.39 2.73 0.23 0.15 0.76 35 425 13.6 8.o 
2136 2Elo 6.1.8 2.90 2.72 0.19 0.37 o.o 38 424 14.4 7.1 
2142 326 7.87 3. 70 3.78 o.oe o.~ o. 79 41 428 15.2 7.5 
2151 568 7.20 3.02 3,46 0.14 0.58 o.o 36 472 17.4 7,7 
2155 41.B 7.89 3,95 2.76 0.32 0.87 o.o 33 41.B 17.4 7.7 
21-ri. 488 12.lO 6.78 4.11 0.36 0.85 o.o 39 456 14.8 7.5 
217'9 374 8.30 4.65 3.32 o.oe 0.25 o.o 39 494 14.o 7.0 
2188 458 6.lO 2. 4JI. 3.23 0.24 o.l.B o.o 4o 4.46 14.8 7.9 
2242 492 8.86 37 419 14.o 7.2 

mean 419 9.20 4.57 3.89 0.24 0.50 0.38 37.9 442 7.6 15.0 !'93 !2.88 :1.83 !l.17 !2.l !23 :1.2 :0.3 

Utirik Fe .. les! Ase 9-15 

21.ll 291 ll.6o 6.a. 3.6o 0.35 0.70 1.16 39 41.8 14.o 8.2 
2113 411 9,65 1.~ l.83 o.i.a 0.29 o.o 39 471 14.o 8.2 
2126 395 8.01 3.68 3.68 0.32 0.32 o.o 39 4~ 15.2 8.7 
212,v 36o l3.4o 7.91 4.42 0.54 0.4o o.o 37 416 14.o 8.o 
2160 46o 8.35 4.68 2.67 0.17 0.75 o.~ 39 398 14.o 7.6 
2197 255 6.42 2.63 3.27 0.19 o.26 o.o 32 369 12.l 7,3 
221.0 7.56 3.lta 2.ao 0.38 0.76 l.66 39 472 l4 ... 7.3 
2213 526 8.70 4.70 3.05 0.35 0.61 o.o 39 453 l4.4 8.3 
2218 712 9.31 3. 72 4.19 0.19 l.ll 0.93 4o 475 16.o 7.8 
2225 325 9.69 3.78 5,33 0.29 0.29 o.o 36 390 13.3 7.8 
2226 259 5,89 2.81 2.81 o.24 0.12 o.o 36 4l0 12.4 7.6 
22Z7 424 5,75 2.88 2.30 0.29 0.29 o.o 38 450 14.o 8.o 
2228 393 15.20 9.73 4.41 0.15 0.91 o.o 39 436 14.4 8.l 
2251 326 7,17 4.27 2.72 0.31 0.39 0.78 37 410 14.o 7,7 
2255 413 l0.40 5.10 J.85 0.31 l.04 l.04 37 433 14.4 7.8 
2256 lt8l 6.48 3. 76 2.40 0.13 0.19 o.o 42 409 14.o 

IDMA 402 9.01 4.81 3.33 0.29 0.53 o.40 38.0 427 14.o 7,9 :116 :2.66 :2.04 to-94 !2.l !29 !l.O :o.4 
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Subject Plate. WBC Neut. Lymph. Mono. Bosin. B&so. Het., llBC Kgb., Serua 
No. (Xl0-3 ) (xl0-3) (xl0-3 ) (xl0-3 ) (xl0-3) {xl0-3) Cxl0-2) ~ cxio·•, ' protein, g 

utnik M&us 2 Ase >L.S-40 

21o8 398 6.23 2.36 2.36 0.50 0.75 2.49 43 449 l.6.4 7.7 
2135 468 9.20 5.o6 3.13 o.46 o.46 0.92 45 396 l.6.o 8.4 
2137 310 5.61 2.75 2.52 0.17 O.ll 0.56 42 467 14.8 8.0 
2150 257 6.97 3.83 2.65 0.26 0.21 o.o 44 492 16.4 7.4 
2156 318 4.8o 3.07 1.30 0.24 0.19 o.o 45 455 l.6.4. 7.2 
2157 4.15 5.81 2.91 2.56 0.23 0.12 o.o 43 409 15.2 7.4 
2167 263 7.68 3.69 3.53 0.23 0.23 o.o 43 487 16.4 7.1 
2176 420 6.44 3.35 2.64 0.39 o.o6 o.o 5l 512 17.4 7.7 
2235 307 8.14. 3.91 3.74 o.oe 0.33 0.81 45 470 l.6.4 7.5 
2152 240 4.6o 3.22 l.lO 0.09 o.J.8 o.o 45 459 16.4 7.8 

mean 342 6.55 3.i.a 2.55 o.zr o.26 o.48 44.6 46o l.6.2 7.6 :f78 !l.47 to.76 !Q.85 !2.5 !34 !0.7 :o.4 

Utirik Females 1 Ase >15-40 

2104 375 5.84 3.85 l.69 o.o6 0.23 o.o 36 396 12.8 7.8 
2ll9 385 5, 79 2.55 2.84 o.o6 0.35 o.o 40 444 13.2 8.l 
2128 573 8.31 3.91 3.99 o.08 0.33 o.o 30 4J.8 lO.O 8.o 
2129 412 8.59 4.81 3,09 o.43 o.26 o.o 37 4o8 13.6 7.6 
2149 4oo 6.13 2.15 3.13 o.43 0.31 l.23 37 36o 12.8 7.7 
2158 398. 6.29 3.33 2.70 o.o6 0.19 o.o 35 389 12.8 7.5 2164 324 9,51 6.94 2.09 0.19 0.29 o.o 39 415 14.4 8.o 
2172 449 5.82 2.44 2.74 0.23 0.4.1 o.o 41 436 14.4 7,5 
2189 417 8.25 4.04 3.63 0.33 0.25 o.o 42 438 15.2 7.7 
2195 301 5.32 3.19 2.02 o.u o.o o.o 38 408 13.2 6.8 
2217 391 7.20 5.18 l.73 0.14 0.14 o.o 29 276 l0.3 6.6 
2229 3l6 6.93 4.02 2.49 o.zr 0.14 o.o 41 445 15.2 7.5 2246 321 9.25 6.48 2.59 0.09 0.09 o.o 41 4.35 14.4 7.7 2247 401 8.17 3.92 3.35 o.l.6 0.74 o.o 36 379 13.2 7.8 
2248 413 7.73 3.63 2.40 0.39 l.l.6 l.55 35 400 12.8 7.7 
2249 683 5.61 2.86 2.19 0.39 0.17 o.o 37 425 13.2 8.2 

llle&D 410 7.17 3.96 2.67 0.21 0.32 0.17 37.1 405 7.6 13.2 !97 :1.39 !l.35 :o.66 !'3.6 !4.l :1.4 !'0. 4 
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Subject Plate. WBC Neut. Lyaph. Mono. Bosin. B&ao. Hct., RBC Hgb., SerU11 
No. (xl0-3) (xl0-3) (xlo-3> (xl0-3) (xl0-3) cxio-3> (xl0-2) ~ (x10~) 

' protein, g 

- Utirik Males I A'e > 40 

2101 296 u.80 6.37 4.96 o.24 0.24 o.o 38 389 l3.2 8.4 
2105 371. 8.62 4.31 3.19 o.26 0.76 o.86 40 438 15.6 8.o 
2110 437 6.o6 3.39 2.55 o.o6 o.o6 o.o 42 393 l4.8 7.7 
2l.l2 317 5.70 3.36 l.60 o.u 0.63 o.o 40 408 l4.4 8.5 
2114 306 7.34 3.74 2.94 0.07 0.59 o.o 45 487 16.o 8.0 
2121 - 5.26 3.05 l.95 o.16 o.u o.o 42 41.8 l4.4 8.o 
2125 li67 8.56 3.77 4.u 0.17 0.51 o.o 39 453 14.8 8.6 
2145 539 7.77 3.19 3.65 0.39 o.47 0.78 43 425 14.8 7,6 
2148 306 5.90 3.07 2.36 0.35 o.o6 0.59 42 435 15.6 7,5 
2166 352 5.91 3.31 2.25 O.l2 0.1.8 0.59 45 454 15.2 7.3 
2169 296 6.31 3.03 2.97 0.19 o.o6 0.63 41 410 14.4 7.1 
2175 264 3.95 l.90 l.82 o.16 o.oe o.o 40 396 14.4 7 .3 
2181 275 7.19 4.53 l.8o 0.36 o.43 0.72 40 368 14.4 8.o 
21.86 243 5.51 2.48 2.26 o.u 0.61 0.55 35 358 l2.l 7.5 
2206 368 6.74 2.97 2.9'7 0.61 0.20 o.o 43 456 16.o 7.8 
2211 323 5.35 2.46 2.41 0.37 0.05 o.54 42 4.45 15.6 7.4 
2214 384 5.09 2.55 2.29 0.05 0.20 o.o 43 493 15.2 7.5 
2240 355 8.81 3.44 4.23 o.1.8 o.n o.o 41 459 15.2 . 7.8 
2253 )OS 8.77 5.35 2.81 o.26 0.35 o.o 43 442 15.6 7,7 

-.a. 344 6.88 3.49 2.80 0.22 0.34 o.ae 41.3 42! 14.8 7.8 
!73 ;tl.85 !'l.09 !0·91 !2.2 !36 to-9 +0.4 -

Utirik Pe11&lesz A1e>40 

2139 3"9 6.62 38 410 13.6 8.o 
2140 254 5.29 3.02 2.0l 0.05 o.16 o.o 39 419 14.8 8.o 
2146 358 6.22 2.1.8 3.73 o.o6 0.19 o.o 39 415 14.4 8.o 
2162 294 6.99 3.29 3.01 0.21 0.49 o.o 35 J98 l2.4 8.3 
2182 315 4. 79 l.58 2.92 0.10 0.14 o.48 33 383 l2.8 8.o 
2191 309 7.43 5.20 l.63 0.22 0.22 l.49 35 359 13.2 8.3 
2193 315 6.07 2.85 3.o4 o.o6 o.o6 0.61 39 ~ 14.0 7.3 
2196 269 9.13 3.65 4.47 0.55 o.46 o.o 39 414 14.4 7.3 
2200 320 6.85 3.22 2.81 o.34 o.48 o.o 42 430 14.8 8.5 
2212 312 8.47 3.56 4.32 0.25 0.34 o.o 38 402 14.o 7.7 
2215 2!3 8.59 4.l2 3.87 o.34 o.26 o.o 42 480 14.8 8.2 
2216 516 7.71 4.0l 3.01 0.31 0.39 o.o 38 416 14.o 8.3 
2221 425 8.17 5.88 l.96 0.16 o.16 o.o 37 395 13.2 7.5 
2224 308 5.99 3.17 l.8o O.l2 o.84 o.60 35 359 12.4 6.8 
2238 5ZT 8.75 4.20 3.94 o.l.B o.w.. o.o 39 382 13.2 8.7 
22114 510 6.27 2.19 3.57 0.31 0.13 0.63 40 416 14.4 9.0 

mean 356 7.08 3.47 3.07 0.22 0.32 0.25 38.0 405 13.8 8.l 
!90 !l-30 :1.13 !0·92 !3-l !28 ;o.8 ;o.6 



APP!NDlX .5 

Individual Hematological Findings, 196• 

Subject Plate. WBC Neut. Lymph. Mono. Eosin. Baso. Ket., Hgb. 

Mo. Cxl0-3) (xl0-3) Cxl0-3) cxio-3 ) (xl0-3) Cxl0-3) Cxlo-2> ' g 

llo!!lel•E! Expoaed Males! A.5e 10-1.S 

2 i.30 7.65 3.52 3.52 0.15 0.31 1.50 38 13.2 
3 396 12.03 6.13 3.85 o.48 1.44. l.20 36 12.l 
5 365 6.25 3.13 2.88 0.13 0.13 o.o 37 12.l 

19 38o 4.68 1.92 1.82 0.19 0.75 o.o 43 12.8 
23 365 7.40 3.03 3.18 o.o l.U 0.70 39 12.8 
32 306 9.10 3.09 5.io o.l.8 o.46 2.70 39 12.8 
54 368 7.35 2.21 4.19 0.29 0.59 0.70 57 u.8 
83• 350 9.20 i...32 3.68 o.o l.20 o.o 37 12.4. 
81.• 1'04 8.40 2.49 5.76 o.26 0.09 o.o 38 12.8 

.-A 374 8.01 3.31 3.78 0.19 o.68 0.76 40.4. 12.5 !35** !2.10 !l.27 !'l.17 ;6.1 :o.4. 

Ailineae E~sed Malesz A5e 10-1.5 

6 326 7.55 3.17 2.87 0.4.5 0.98 o.ao 37 12.l 

ll9Sll 326 7.55 3.17 2.87 0.4.5 0.98 o.ao 37.0 12.l 

Ro21eia2 Ex£!2sed Feaalesz A5e 10-l.l 

17 309 6.35 3.u 2.67 0.13 o.44. o.o 39 13.6 
2l 275 7.00 3.01 2.52 e.cn i.33 0.70 42 13.2 
33 . 585 8.63 3.u 4..83 0.09 0.52 0.90 40 14.0 
4.2 4.i.o 9.20 4..23 4.42 0.09 o.46 o.o 37 13.6 
65 378 7 ·"'° 3.85 2.29 0.15 i.oi. 0.70 38 12.4. 
69 403 6.6o 3.04 3.30 o.cn 0.20 o.o 41 12.8 

meu 398 7.53 3.39 3.34 0.10 0.65 0.38 39.5 i3.3 
!llO :1.10 ~0.52 !l.o6 :2.4 :0.3 

A.ilineae Exposed Pe.ales 2 A1e 10-15 

8 454 u.oa 4.87 lt..87 0.33 0.89 l.lO 40 14..0 

a.a 4.54 u.oe 4.87 4..87 0.33 0.89 l.lO 40.o 14.o 

* llijiOMd ill. atao. 
- StaDda:rd. deviation. 
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Siabject Plate. WBC Neut. Lyapb. Mono. Eoain. B&ao. Bet., Hgb.' 

No. (xl0-3) {xl0-3) {xl0-3) (xl0-3> (xl0-3) (xl0-3) (xl0-2) ,. g 

Ron5elae ExPoaed Males 2 A5e >U-..0 

10 388 11.30 6.20 3.73 0.57 0.79 0.0 46 14.0 
20 265 7.83 5.01 2.03 0.31 0.39 o.ao 50 16.o 
27 2'6 7.00 3.92 2.38 0.07 o.~ l.40 4.1 14..8 
35 162 6.20 2.85 3.ot. 0.25 o.6o 49 16.o 
36 2l.S l0.6o 6.15 3.50 0.21 o.~ o.o 44 13.6 
37 285 5.85 2.75 2.63 0.23 o.18 o.6o 4.5 15.6 

"° 4.25 7.53 2.33 5.04 o.oe o.oe o.o 40 13.2 
4.7 305 8.50 2.72 4.. 50 0.17 0.1~ 0.90 45 15.2 
73 315 8.28 3.97 3.56 0.33 0.33 o.ao ~ 15.2 
76 209 10.90 i... 58 5.01 0.33 0.98 o.o 44 13.6 
77 330 5.32 2.39 2.23 o.l.6 0.53 o.o 29 14..o 

IMaD 267 8.l..2 3.90 3.4.2 0.25 0.4.3 o.46 4J.8 14..7 
!78 :2.10 !l.44 :1.oe :5.5 :1.0 

Ronseiae ExJ)Osed Femalssz A1e >L.5-<tO 

l..2 395 6.45 2.45 3.81 o.o6 o.o6 o.6o 4.l lJ.2 
14 355 7.15 4.22 2.65 0.21 0.07 o.o 36 l..2.l 
15 331 7.75 3.33 3.57 o.47 0.39 o.o 38 13.2 
l.B 257 6.93 4.22 l.87 o.48 o.28 0.70 40 13.6 
24 505 6.05 1.88 3.51 o.o6 0.61 o.o 4.2 13.2 
39 i.o6 7.55 2.79 3.85 0.23 0.53 l.50 37 u.8 
49 385 8.25 5.20 2.39 0.17 0.50 o.o 39 l..2.8 
61 445 9.03 5.69 2.61 o.l.B o.,,. o.o 1+3 14.o 
64 295 7.10 2.98 3.20 o.28 0.4.3 2.10 38 l..2.4. 
66 4.48 8.00 40 l..2.8 
67 295 8.20 4.26 3.4.4 0.25 0.25 o.o 4.2 13.6 
71 4.25 9.00 5.76 2.70 0.27 o.zr o.o 40 14.0 
72 360 8.40 2.67 5.68 0.17 0.09 a.o 
74 263 9.55 4.68 4.. 39 0.29 0.19 o.o 45 ll+.8 
75 423 14.40 10.37 2.73 0.29 l.01 o.o 39 l..2. 4. 

m.11 372 8.25 4.32 3.31 o.24 0.37 0.35 40.0 13.l 
t73 :1.90 :2.13 :0.96 :2.3 :0.7 

Ai linpae !!x1?:2sed Females, Ale > 1.5-4'0 

48 295 7.13 2.57 3.92 0.07 0.50 0.70 4.2 14..8 
5l 4.15 9.40 4..98 4.04 o.28 0.09 o.o 44 14.0 
53 531 6.30 2.90 3.09 0.19 o.o6 o.6o 40 13.2 
70 320 5.15 l.80 2.32 o.26 0.72 0.50 26 7.6 
81. 3Jt8 6.03 2.95 2.59 o.18 0.30 o.o 38 u.a 

- 382 6.~ 3.04 3.19 0.20 0.33 0.36 38.0 l..2.3 
:t9' ;tl• !l.l.B :0.77 :6.l :2.5 
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Subject Plate. WBC Neut. LY11ph. Mono. Eoaiu. B&a0. Ket., Rgb., 

No. (xl0-3 ) cxio-3> (z.10-3) cxio-3> Cxlo-3> (xl0-3) cxio-2> ~ g 

11.oa1el•2 J!xposed Males 1 A1e > 40 

4 134 l0.15 3.65 5.89 0.30 0.30 o.o 43 15.2 
7 445 8.10 4..62 2.84 o.oe 0.57 o.o 41 13.2 

u 390 6.33 3.4.2 2.34 0.32 0.13 l.30 38 12.4 
55 351 6.05 2.18 3.51 o.l.B 0.12 o.6o 46 9.3 
68 210 5.90 2.71 2.01 o.o6 l.12 o.o 47 15.6 
79 266 6.70 3.06 3.15 o.40 0.0'7 o.o 44 14.8 
8o 319 u.50 5.98 3.91 o.i.6 l.03 l.20 4.2 14.0 
82 538 8.00 3.12 4.16 0.24 o.48 o.o 43 13.2 

llle9.D 331 7.83 3.6o 3.48 o.26 o.48 0.39 43.0 13.5 
!l.26 :2.00 !l.20 :1.22 !2.7 :1.9 

AiliD(D&e !XE;2Sed Males, A1e >40 

16 386 6.33 2.59 3.10 0.13 0.51 o.o 46 14.0 
29 23, 7.70 5.24 2.23 o.o 0.23 o.o 40 14.o 
41 225 5.96 l.79 3.35 o.24 0.49 l.20 4.2 14.8 
50 448 6.35 2.48 3.43 0.13 0.32 o.o 44 15.2 

a.n 323 6.59 3.03 3.03 0.13 0.39 0.30 43.0 14.5 
~ z0.8o !l.52 :0.55 :2.2 :0.5 

RO!!fiela2 Ex1!2Sed Fem&les' A1e >40 

13 626 5.45 2.56 2.02 0.05 o.82 o.o 30 10.0 
34 253 9.8o 3.72 4.90 o.o l.oB l.00 38 12.8 
58 295 6.n 2.22 4..30 0.0'7 0.13 o.o 40 14.0 
6o 250 9.8o 3.63 4.41 0.29 l.47 o.o 35 u.8 
63 250 6.20 2.6o 3.16 o.o 0.31 l.20 41 13.6 
78 4o4 10.40 7.70 2.39 0.10 0.10 1.00 40 14.o 

~ 346 8.o6 3.~ 3.53 0.09 o.65 0.53 37.3 12.7 :159 +2.20 !2.02 !l.l.8 !'3.9 !'1.4 -
Aili!!lnae E!E2sed Feaales, A1e >40 

l 313 8.30 4.40 l.74 0.33 1.66 l.70 41 14..0 
26 663 7.98 5.34 2.31 o.oe o.16 o.ao 36 12.l 
43 353 5.ae 2.90 2.27 0.05 0.05 o.o 39 12.l 
45 520 7.80 4.13 2.96 o.oe 0.4.7 l.6o 38 12.8 
59 35' 10.95 4.81 4.71 o.o l.44 o.o 37 12.4 

lllMll 4.41 8.o6 4.32 2.8o o.u 0.76 0.82 38.3 12.7 
!148 !'2.00 :0.91 :1.15 ::1.8 :0.7 
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Subject Plate. WBC Neut. Lymph. Mono. Eosin. Buo. Hct., Hgb., 

No. (xl0-3> cxio-3> (xlo-3> cxio-3> cxio-3> (xl0-3> (xl0-2> 7. g 

Male Children of ExJ!2sed Parent(s), A1e <10 

88 355 10.50 4.20 5.56 0.32 o.~ o.o 36 11.8 
89 395 l0.93 6.;r 3.17 0.33 o.44 2.20 40 14.4 
90 380 u.oo 5.17 i...ia o.u l.43 l.10 37 11.8 
91 298 9.85 5.32 3.94 0.10 0. 49 o.o 38 l.2.8 
93 503 13.00 8.58 3.38 o.26 0.78 o.o 37 u.5 
96 619 15.l.8 8.35 5.01 0.30 l.37 l.50 36 l.2.l 
97 678 e.50 3.40 3.57 o.26 l.19 0.90 37 l.2.4 
98 528 u.20 5.49 3.81 o.45 l.46 o.o 36 l0.9 

102 6oo 8.45 2.03 6.25 0.17 o.o o.o 40 13.2 
lo4 lt.29 12.65 6.45 4.43 0.38 l.2'T l.30 39 13.2 
109 410 l0.90 lt..47 5.56 0.22 0.55 l.10 34 11.2 
llO 4.40 9.ao 4.41 4.90 0.20 0.20 l.00 38 l.2.l 
lU 635 6.35 l.65 4.oo o.o6 o.64 o.o 35 ll.5 
113 490 7.78 3.34 3.34 0.31 0.78 o.o 39 13.2 
U5 400 12.15 4.74 5.95 0.49 o.85 l.20 36 U.5 
U6 385 l0.90 3.6o 6.98 o.o 0.33 o.o 36 u.8 
U8 585 u.65 3.84 7.57 0.12 0.12 o.o 39 l2.8 
1.26 433 8.6o 2.24 5.85 0.17 0.34 o.o 35 ll.5 
130 485 7.85 4..16 2.59 o.24 o.86 o.ao 37 10.9 
131 670 13-95 9.;r 2. 19 o.28 0.98 l.40 35 u.8 
132 Ji.70 7.98 2.07 4.86 o.16 o.eo o.ao 28 9.7 

lDe9A 488 lo.33 4.76 4.65 0.23 0.73 0.63 36.6 l.2.l !l07 !'2.20 !2.22 !l.)8 :2. 5 ~l.l 

Feaale Children of Exe!:!•ed Parent(s), Ale <10 

87 378 u.45 5.15 5.50 o.u 0.57 l.10 38 l.2.4 
92 520 9.10 4..82 3.46 o.l.8 0.55 0.90 40 13.6 
94 675 u.48 5.62 lt..82 o.34 0.69 o.o 39 12.8 

100 633 6.6o 2.77 3.10 0.20 0.53 o.c 35 u. 5 
101 623 u.05 4.75 5.64. 0.33 0.33 o.o 36 11.8 
103 583 10.90 4..25 5.67 o.u 0.76 l.10 36 l2.8 
105 433 u.65 5.83 4.78 o.47 0.58 o.c 37 l2.l 
lo6 i.17 l0.6o 4.13 5.40 0.32 0.74 o.c 37 l.2.8 
108 490 13.20 6.34 5.15 0.53 l.19 o.o 36 11.a 
ll2 648 9.50 2.09 5.99 0.38 0.95 l.00 36 u.8 
UT 631 11.83 5.44 5.32 O.l.2 0.83 l.20 33 U.2 
ll9 378 8.75 3.33 4.46 0.53 o.44 o.o 35 u.8 
l20 417 l0.40 3.74 4.99 0.21. l.35 l.00 37 ll.8 
122 531 8.25 3.14 4.46 0.17 0.50 o.o 34 l2.l 
123 328 l3.6o 6.53 4.62 0.54 l.90 0..0 34. 9.4 
l25 528 10.63 ti..57 5.53 O.ll 0.4.3 o.o 37 13.2 
l2T 565 13.48 3.;r 9.03 o.o 0.67 o.o 32 l0.3 
iae 350 11.70 3.16 7.37 , 0.83 0.23 l.20 33 lO.O 
134 7l9 11.i..o 3. li.2 7.07 0.23 o.68 o.o 29 7.9 
135 ~ 13.65 6.4.2 5.19 o.68 l.37 o.o 23 8.8 
llle8D 523 l0.96 4..46 5.38 0.32 0.76 0.38 34.9 u., 

!ll9 :tl-90 :1. 30 ;tl. 31 :3· 7 +l. 
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Subject Plate. WBC Neut. Lyapb. NODO. BoaiA. Baao. Het., ffgb., 

No. (xl0-3) cxio-3> (xl0-3 ) (xl0-3> (xl0-3> cxio-3> (xlo-2> ' ' 
- Unex))OMd Na.lei z A1e 10-U 

813 40, 6.6, 2.o6 4.19 0.27 0.13 o.o 36 13.2 
814 285 lo.ao 

'· 5l: 
4.43 0.54 0.32 o.o 36 12.4 

815 200 8.o; 2.25 5.15 o.24 o.40 o.o 38 12.8 
818 505 9.9, 5.27 3.88 o.;o 0.30 o.o 39 12.l 
819 273 ;.4; 2.4; 2.18 0.05 0.71 o.50 38 12.4 
820 412 23.20 20.42 2.32 o.46 o.o o.o 40 13.2 
863 730 9.00 4.59 3.96 0.09 0.27 o.90 40 13.6 
912 215 12.00 7.32 3.12 0.12 1.44 o.o 36 U.2 
913 3"° 8.40 4.45 3.70 0.17 o.oe o.o 39 12.8 
921 335 19.;o 14.43 3.51 0.39 1.17 o.o 34 10.6 
931 465 13.20 l.98 6.86 o.40 3.83 1.30 36 12.4 
981 410 12.40 5.58 5.70 o.n o.62 1.20 38 12.8 
1033 613 7.90 3.71 4.03 o.l.6 o.o o.o 38 14..o 
1036 151 u.oo 5.28 5.o6 o.44 0.22 o.o '3'T 12.4 
1052 495 9.40 4.14 4.5]. 0.38 0.38 o.o 36 12.l 

.-A 389 u.13 5.96 4.17 0.31 o.66 o.26 37.4 12.5 
:158 !4.70 ;t;.03 :tl.22 :1. 7 !0.8 . 

Unex22•ed Fe11&les & A1e 10-1.5 

80, 458 U.38 4.55 ;.35 0.34 1.14 o.o 41 12.l 
81l. 433 U.78 6.44 4.10 0.12 l .05 o.o 35 12.l 
81.a 333 8.ao i...14 2.82 0.35 1.23 2 .60 38 12.l 
816 334 8.68 3.12 4.86 0.17 0.52 o.o 37 u.s 
909 325 ;.95 2.32 2.62 o.18 o.-n 0.60 42 12.8 
9ll 41.6 8.48 5.17 3.05 o.oe o.l.6 o.o 36 u.8 
925 275 6.6o 2.n. 3.63 0.07 0.13 0.10 40 12.4 
926 360 u.a; 6.75 3.91 o.24 0.95 o.o 40 13.6 
937 570 17.SO 10.32 4.96 0.36 2.1a.. o.o 37 12.l 
~ 335 8.55 3.33 3.76 o.26 l.U 0.90 40 13.2 
955 538 1.ao 3.28 3.96 0.31 0.16 a.so 39 13.2 
959 ~ u.o; 7.29 2.76 o.u o.88 o.o 38 12.8 
960 390 9.25 Ji..l.6 4.53 0.09 o.46 o.o 37 12.l 

962 365 6.70 2.01 4.02 o.o o.;4 1.30 35 u.2 
978 218 1.ao 2.26 4.52 o.o 1.01 o.o 39 12.8 
980 283 8.40 3.86 2.69 o.42 l.il.3 o.o 41 12.4 
996 629 14.33 7.59 ;. 73 0.57 o.43 o.o 33 10.6 
1035 433 12.;o 6.oo 4.62 0.13 1.75 o.o 42 14.0 ... 391 9.87 4.74 4.00 0.21 o.88 0.38 38.3 12.4 

!106 !3-00 !2-25 !0.94 !2.5 !0.8 



Subject Plate. WBC Neut. Lyaph. Mono. !oain. Baso. Hct., Hgb., 

No. (xl0-3) (xl0-3> cxio-3> {xl0-3) (xl0-3) (xl0-3) {xl0-2) ,. g 

unex22aed Malesz A.5e >15_.0 

822 626 14.15 10:33 3.11 0.14 0.57 o.o 44 14.o 
823 346 15.65 l0.48 3.13 o.47 l.41 1.60 4.2 13.6 
82I 339 8.75 5.oe 2.45 o.44 0.79 o.a 46 14.8 
82! ~ 13.26 8.36 4.51 o.40 o.o a.a 46 15.2 
830 360 5.78 2.98 2.35 o.o6 0.23 i.1a 45 15.2 
831 353 9.<X> 2.88 4.41 o.45 1.17 a.9a 54 l.6.9 
833 426 6.45 2.71 3.48 o.26 a.o a.a 4.7 l.6.o 
836 4.53 7.50 3.52 3.38 0.15 a.45 a.o 46 14..4 
8ltO 306 7.68 4.30 2.92 o.oe 0.38 o.o 47 15.6 
842 526 9.70 3.10 4..66 0.20 1.65 1.00 50 17.4 
864 322 9.95 4.08 4..48 0.50 0.90 a.a 4.7 14.8 
881 333 7.90 3.32 4.19 0.32 o.oe a.a 45 14..8 
882 175 6.~ 2.72 3.44 0.13 o.o6 1.30 44 14..8 
885 203 11.03 6.26 4.06 0.22 o.44 o.o 45 15.6 
892 295 7.90 2.37 4.03 o.24 l.ll 1.60 43 15.6 
918 205 7.15 2.43 4.oo 0.21 o.43 0.10 47 16.o 
919 308 7.80 4.68 2.ll o.47 0.55 a.o 39 12.l 
939 220 l0.80 8.53 l.62 o.u 0.54 a.o 43 14.4 
941!. 313 6.15 3.44 2.40 0.12 0.12 0.60 45 14..4 
966 270 8.55 5. 73 1.97 0.09 o.68 0.90 47 15.2 
971 403 18.95 l0.42 6.82 0.57 0.95 1.90 47 15.6 
1005 330 8.6o 50 16.4 
1500 275 6.80 3.13 2.99 0.20 o.48 o.o 51 16.4 
1501 258 9.68 6.39 2.90 0.20 0.20 o.o 46 14.8 

llMA 337 9.40 5.10 3.45 o.26 o. 57 0.50 46.l 
!104 !3·40 

15.2 
!2.73 +l.15 !3.l !l.l 

Une!J!:2aed Pea&les z A1e > 15-40 

821. 425 8.53 3.92 4.18 0.09 o.26 o.9o 38 12.8 
826 315 8.25 5.86 l.65 0.25 0.33 1.60 35 U.5 
829 315 l0.83 7.14 2.81 0.22 0.65 o.a 38 12.l 
832 358 7.25 4.35 2.54 0.07 0.29 a.a 39 12.4 
835 34o l0.30 5.25 4.02 0.10 0.93 a.a 37 12.4 
841 430 l0.40 6.55 3.12 o.o a.taa 1.00 29 10.0 
843 4oo 6.85 5.07 l.30 0.14 0.34 a.a 31 l0.6 
845 345 9.10 4.26 4.26 0.27 o.18 o.9o 44 13.6 
865 575 7.33 4.91 l.83 0.22 0.37 o.a 33 10.9 
867 ~ 8.18 4.25 3.u 0.33 o.41 o.o 39 12.l 
891 235 8.33 2.66 4.1.6 0.17 l.33 o.o 41 14.4 

895 613 l0.55 5.38 4.64 0.21 0.32 o.o 45 15.6 
896 390 u.oo 6.6o 3.96 0.22 o.u 1.10 35 10.9 
91.6 465 u.23 7.18 2.58 0.67 0.67 l.10 38 12.l 
922 457 6.13 3.19 2.21 o.18 o.~ o.6o 36 12.4 

932 525 12.88 8.211- 3.35 a.o l.l.6 1.30 33 11.2 

934 393 9.00 4.41 4.05 0.09 0.36 0.90 40 13.2 

938 309 l0.88 9.14 o.87 O.ll o.76 o.o 30 10.0 

~5 478 7.05 4.51 l.76 0.35 o.4.2 a.a 46 15.6 

950 75 6.50 2.26 3.45 0.13 0.52 l.JO 4.l 14.0 

951 390 9.30 4.84 3.91 0.09 0.37 0.90 41 13.2 

965 424 8.80 5.10 3.17 o.26 o.26 a.a 37 12.l 

m 4.22 12.95 8.l.6 3.63 o.26 0.91 o.o 26 8.8 

993 445 10.10 3.33 5.55 o.40 0.71 1.00 40 12.8 

998 326 l0.88 5.98 4.24 0.54 O.ll o.o 40 14.o 

1001 280 5.83 3.20 2.04 0.17 o.41 o.o 39 13.2 
1043 324 7.00 3.22 3.01 0.35 0.4.2 o.o 40 13.2 
1050 330 . 7.90 4.98 2.45 a.a o.40 o.80 38 12.l 

1502 21.6 12.4.3 9.32 2.36 0.37 0.25 1.20 32 ll.5 

m.n 382 9.16 5.29 3.11 0.22 o.49 0.50 37.3 12.4 
!UO +2.00 !l.87 !l.ll :1i..5 :1.6 



ii 

Subject Plate. wee Neut. Lyiapb. Mono. Bosia. Base. Hct., Hgb., 

Ho. (xl0-3) (xl0-3) (xl0-3) (xlo-3) (xl0-3) (xl0-3) (xl0-2) ~ g 

- Uaex22sed Males! Ase >40 

~ 203 7.70 3.47 3.39 o.o 0.85 o.o 44 15.6 
853 343 8.30 3.24 3.65 0.25 O.l.6 1.60 39 13.6 
856 675 8.73 4.80 2.79 0.17 0.87 0.90 39 l2.8 
868 278 8.50 5.36 2.64 o.26 o.26 o.o 45 15.2 
878 303 7.90 2.92 i...50 o.o o.40 a.so 40 13.2 aao 324 1.ao 3.59 3.43 0.55 0.23 o.o 46 14.8 
884 321 10.75 5.48 4.19 0.21 0.75 1.10 41 13.2 
897 340 8.30 4.15 3.65 0.25 0.25 o.o 43 14.o 
899 288 5.40 2.97 l.84 0.22 0.32 0 • .50 40 13.6 
915 538 8.40 5.29 2.l.8 0.25 0.67 o.o 37 l2.l 
947 38o 7.55 4.oo 3.02 o.oa 0.38 o.ao 40 14.0 
~ 298 5.95 l.84 3.33 0.30 0.36 1.20 44 l6.o 
961 253 7,30 2.56 3.72 0.07 o.88 0.10 45 14.8 
964 203 5.63 2.87 l.8o 0.23 o.68 0.60 38 13.2 
969 439 7.83 3.99 3.29 0.23 0.31 o.o 40 l2.8 
973 415 8.53 4.43 3.07 0.17 o.;r 0.90 44 14.o 
975 283 7.05 5.01 l.69 0.14 0.21 o.o 44 15.2 
1007 302 6.40 2.88 3.14 0.13 o.26 o.o 40 14.o. 
1041 li.26 9.15 5.86 2.75 o.l.8 0.37 o.o 42 14.4 

llleaD 348 7,75 3.93 3.o6 0.20 o.47 o.48 41.6 14.o :tll4 :1. 30 :1.14 :to. 78 :2.6 !1.0 

Uae!22sed Females z ~e >"40 

844 485 8.93 5.00 3.21 0.62 0.09 o.o 44 14.o 
851 205 8.10 1.62 5.67 0.16 0.65 o.o 36 l2.l 
852 411.3 10.20 4.28 4.90 0.20 0.71 l.oo 35 u.2 
858 468 8.oo 3.26 4.oo 0.32 0.32 o.ao 38 u.8 
859 525 1.15 2.95 4.34 o.o o.47 o.o 40 13.6 
893 326 10.50 5.78 4.20 o.o o.42 1.10 37 l2.l 
894 426 1.88 4.80 2.13 o.l.6 0.71 a.so 44 14.o 
898 263 6.48 3.24 2.33 0.19 0.58 1.30 41 l2.l 
906 173 6.13 2.45 3.31 o.o 0.37 o.o 41 l2.8 
926 435 6.65 3.26 2.53 o.zr o.i..1 1.30 35 l2.l 
929 439 6.35 3.l.8 2.79 0.25 0.13 o.o 41 14.4 
936 275 8.93 3.84 4.55 0.09 0.36 0,90 37 13.2 
941 235 6.50 4.36 1.69 o.26 0.20 o.o 40 13.2 
942 390 6.73 2.89 3,30 0.27 0.20 0.10 40 l2.8 
956 330 7.53 4.59 2.l.8 0.38 0.38 o.o 36 u.8 
957 350 8.6o 3. 78 4.30 0.34 0.17 o.o 39 13.2 
970 450 11.ao 3.66 7,79 O.l2 O.l2 l.20 37 l2.l 
982 283 8.40 5.29 2.69 o.oa 0.25 o.ao 43 14.o 
991 323 13.05 8.22 3.13 0.52 l.04 l.30 47 16.o 
1042 370 7,25 3.17 2.54 0.36 o.44 l.40 40 13.6 

mean 36o 8.29 4.01 3.6o 0.23 o.40 0.63 39.6 13.0 
:99 ;tl.9 :1.41 !l.45 zi.o !Q.6 
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Subject Plate. wee Neut. Lyaph. Mono. !oain. Buo. Hc:t., Hgb. t 

No. (xl0-3) Cxlo-3> cxio-3> (xl0-3) cxio-3> (xl0-3) (xl0-2> ~ g 

Male Children of Unex22Hd Parents 1 !le <10 

801 399 8.83 3.26 4.85 0.09 0.62 o.o 40 13.2 
802 265 10.68 5.23 4.91 0.21 0.32 o.o 40 13.6 
803 299 11.95 8.37 2.99 o.24 o. 2ft, 1.20 38 12.4 
807 4,. 13.58 5.43 5.70 o.~ 2.17 o.o 36 12.4 
809 300 8.90 3.56 3.56 o.~ 1.42 o.o 35 u. 5 
870 i.83 5.85 2.11 3.16 o.l.B o.41 o.o 35 u.a 
~ 435 11.00 5.28 4.84 o.164 o.164 o.o 40 13.2 
905 64() 14.53 10.60 3.20 0.15 o.44 1.40 37 10.6 
952 610 16.40 6.40 7.71 0.49 l.80 o.o 37 12.4 
.:.002 363 14.45 7.95 4.05 0.29 2.02 0.14 35 u.a 
1004 681 l2.83 5.13 7.31 o.26 0.13 o.o 37 12.4 
loo6 553 16.90 8.28 6.93 o.68 l.Ol o.o 37 u.a 
1-009 280 8.05 3.70 3.46 o.40 o.40 o.ao 38 12.4 
1010 613 u.50 3.22 7.71 0.12 0.35 1.20 37 12.l 
1013 5lt8 9.90 6.73 3.07 0.10 O·C o.o 34 10.3 
1014 225 8.60 4.64 3.10 0.09 0.69 o.9o 42 U.5 
101.B 649 l2.80 4.99 5.25 0.26 2.l.B 1.30 36 12.4 
loat. 400 8.50 4.68 3.15 o.c o.68 0.90 34 U.5 
1026 575 11.15 3.68 6.02 0.11 l.34 o.o 34 u.8 
1027 423 9.15 4.30 4.39 0.09 0.37 o.o 39 U.5 
1030 510 9.65 5.31 3.38 0.39 o.i.s 1.00 36 12.4 
1037 681. 8.03 2.33 4.73 o.24 0.72 o.o 37 12.4 
1038 500 10.70 4.07 6.10 0.32 o.u l.10 35 10.6 

·· 1039 493 14.10 6.91 6.49 o.28 o.42 o.o 44 12.4 
l04o 603 9.58 ;.17 3.54 0.29 o.58 o.o 37 12.l 
1046 520 l0.45 3.97 5.85 o.c 0.63 o.o 34 U.2 
1047 643 17.70 8.32 8.32 0.53 0.35 1.80 35 10.6 
~ 400 11.1; 3.12 7.36 0.56 0.11 o.o 39 12.8 
1053 490 8.25 3.47 4.04 0.17 0.50 o.eo 38 12.4 
1054 225 13.80 4.97 8.oo o.41 o.41 o.o 39 14.4 
1058 550 8.20 2.54 4.76 o.49 o.41 o.o 37 14.4 
1503 48o 12.25 3.80 8.33 0.12 o.c o.o 40 13.6 
1504 366 u.95 4.42 6.69 o.60 0.24 o.o 37 12.8 

mean 470 11.34 5.03 ;.24 o.26 o.66 0.38 37.3 12.l ;tl.34 ;t2.80 ;tl.98 :tl. 77 t2.4 :0.9 
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Subject Plate. WBC Neut. Lyaph. Mono. EosiA. Baao. Hct., Hgb.' 

No. (xl0-3> (xlo-3> (xl0-3) (xl0-3> cxio-3) (xlo-3> (xl0-2> To g 

_ Female Children- of Unex~sed Parents z A5e <10 

81.0 461 8.40 4.87 2.52 o.84 o.Ci3 o.so 39 l2.8 
866 203 6.20 2.42 3.35 o.o6 0.37 o.o 37 l2.l 
901 543 i9.50 u.12 7.41 0.20 o. 59 1.95 35 10.9 
902 264 9.90 2.97 5.25 o.o 1.68 o.o 34 l0.9 
903 419 13.80 8.14 4.55 0.41 0.69 o.o 39 l2.8 
906 455 7.83 2.58 4.54 o.oe 0.55 o.so 36 u.8 
923 423 l0.65 5.33 4.37 o.43 o.43 1.10 38 l2.8 
930 651 8.6o 3.78 4.30 0.09 o.43 o.o 36 l2.l 
954 328 u.6o 4.1.B 5.68 0.23 l.5l o.o 38 l2.4 
979 386 9.70 4.66 4.17 o.o 0.87 o.o 40 13.6 
995 350 8.30 2.74 4.48 0.33 0.58 1.70 38 12.4 
lOU 263 u.45 4.214- 5.84 0.34 0.92 1.10 38 12.4 
l0l2 478 7.20 2.23 4.54 0.14 0.29 o.o 35 12.4 
1019 373 U.lO 3.66 6.22 o.u l.00 1.10 34 U.2 
l020 629 14.85 8.76 5.20 o.o 0.74 l • .50 37 l2.l 
1022 665 8.20 2.87 5.17 0.09 0.09 o.o 37 l2.8 
l025 635 l3.73 3.29 9.74 0.14 o.zr 2.70 40 l3.6 
l026 575 U.15 3.68 6.02 o.u l.34 o.o 34 u.8 
1029 4.40 8.75 2. 36 5.95 O.l.B o.26 o.o 37 10.9. 
l03l 525 10.90 3.6o 6.32 0.22 0.55 2.20 38 l2.4 
1034 410 9.40 3.57 4.96 0.38 0.38 o.9o 39 13.6 
1044 635 u.03 3.86 6.26 0.33 0.55 o.o 29 9.7 
1051 494 U.20 4.03 6.50 0.34 0.22 1.10 39 13.2 
1057 636 l2.6o 3. 78 7.94 0.38 0.50 o.o 36 10.6 

mean 468 10.67 4.26 5.47 0.23 0.62 0.10 36.8 12.l 
;tl33 :2.80 :t2.l0 ;tl.50 !2.4 !l.O 



APPENDIX 6 

Illdivi.dual Basophil Determinations, 1963 and 1964 

~ 0~./4000 cell count ~ Baso./4000 cell count 
Subje~ Subject 

No. 1963 1964 No. 1963 1964 

l o.45 o.40 63 0.30 0.50 
2 0.65 0.75 64 o.40 o.48 
3 l.00 l.6o 65 o.45 0.23 
4 o. 52 o. 75 66 0.30 0.52 
5 0.50 0.55 67 0.23 
6 0.38 0.30 68 0.35 o.26 
7 o.40 0.30 69 0.38 0.23 
8 0.55 0.62 70 0.25 0.18 
9 o.42 71 0.25 0.38 
lO o.65 0.58 72 0.58 0-32 
ll 0.25 0.50 73 0.72 0.38 
l2 0.38 0.50 74 o.26 0.25 
13 o.58 0.52 75 o.l8 0.35 
14 0.72 0.55 76 0.25 0.28 
15 o. 30 o.42 77 0.32 0.20 
16 0.25 0.30 78 0.20 0.23 
17 0.35 0.30 79 0.35 o.28 
18 o.6o o.45 8o 0.25 o.28 
19 0.50 0.52 81 o.42 0.20 
20 0.55 0.58 82 0.38 o. 30 
21 0.45 0.50 83 0.15 0.23 
22 0.30 84 0.38 
23 0.30 0.25 85 0.13 
24 o.48 0.38 86 o.42 
27 0.52 o.26 87 o.48 o.45 
28 o.42 0.30 88 o.48 0.25 
29 0.30 0.38 89 0.30 0.38 
32 0.52 o.6o 90 o.40 0.38 
33 0.45 0.38 91 o.28 0.30 
34 o.48 o. 50 92 0.20 0.25 
35 0.30 93 o.40 0.15 
36 0.25 0.23 94 0.18 0.23 
37 o.45 0.30 95 0.25 
39 0.50 o.40 96 o.48 
40 0.55 0.50 97 o. 52 
41 0.50 0.50 98 o.45 0.35 
42 o.6o l.05 100 0.35 
43 0.62 0.45 lOl o.45 0.50 
45 0.52 0.70 102 0.38 o.58 
47 o.40 o.45 103 o.42 0.25 
48 0.55 o.48 lo4 o.48 0.38 
49 0.50 o.45 105 o.42 0.38 
50 0.35 0.30 lo6 0.30 o.42 
5l o.45 0.38 lo8 0.35 o.45 
53 0.38 0.50 109 0.25 o. 55 
54 0.25 0.50 llO 0.25 o.48 
55 0.50 o.45 lll o.42 0.50 
56 ll2 0.50 0.38 
57 0.25 113 o. 55 0.50 
58 0.20 0.30 115 0.25 o.48 
59 0.20 0.25 116 0.35 o.28 
60 o.26 0.20 U7 0.35 o.40 
61 o.48 0.35 ua o.42 o.40 
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~ Baso./4000 ~11 count ~ Baso./4000 cell count 
Subject Subject 

No. 1963 1964 No. 1963 1964 

119 - 0.52 o.45 843 0.35 o.28 
l20 o.28 0.20 844 0.38 0.23 
l2l. 845 o. 38 
l22 o. 38 0.25 846 0.30 
123 0.25 849 o.40 0.23 
124. o.45 851 o.40 0.35 
125 o.28 o.40 852 0.30 o.28 
126 0.23 0.25 853 o.28 o.28 
l.27 o.40 o.28 855 o.28 
1.28 0.25 o.28 856 0.23 0.23 
130 o.40 858 0.25 
131 0.32 859 0.30 0.20 
132 o.40 862 0.25 
133 0.23 863 0.20 o.28 
134 0.25 864 0.18 
135 0.25 865 0.35 o.28 
8ol o.28 0.30 866 0.30 0.25 
802 0.30 0.30 867 0.20 
8o3 o.42 0.23 868 0.25 
8o5 0.30 0.38 870 o. 38 0.20 
806 0.35 871 0.23 
8o7 0.50 0.35 872 o.28 
8o8 0.23 873 o.28 
SO] 0.15 0.23 874 0.18 
810 0.38 o.28 875 o.40 eu 0.25 0.23 878 0.30 o.40 
812 o.48 o.40 88o o.28 0.25 
813 0.30 0.30 881 0.38 0.20 
814 0.25 0.20 882 o.42 0.35 
815 0.23 0.20 883 0.38 
816 0.23 o.28 884 o.28 o.42 
81.8 o.28 0.40 885 0.30 0.38 
819 0.40 0.38 886 0.25 
820 o. 52 o.40 891 0.23 0.25 
821 0.32 o.28 892 0.30 
822 0.23 o.28 893 0.35 o. 30 
823 0.30 0.23 894 0.55 0.23 
825 o.1.B 895 0.32 0.)0 
826 0.25 0.32 896 0.50 0.38 
827 0.15 897 0.30 
828 o.42 898 0.25 o.28 
829 o.28 0.35 899 0.35 
830 0.38 0.38 900 0.30 
831 0.20 0.38 901 0.35 0.28 
832 0.15 0.25 902 0.35 0.18 
833 0.23 0.18 903 0.25 0.32 
834 0.32 904 0.38 0.23 
835 0.25 905 '.l.20 0.25 
836 0.30 0.30 906 0.25 0.35 
838 0.35 908 0.35 0.35 
84o 0.38 0.35 909 o.42 0.28 
841 o.28 o.40 911 0.38 0.52 
842 0.50 0.30 912 o.45 o.28 
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'J. Baso./4000 cell count 'J. Ba.so./4000 cell count 
Subject Subject 

No. 1963 1964 No. 1963 1964 

-
913 0.25 0.38 977 0.20 
914. o.45 978 o.28 
915 0.38 0.30 979 0.20 
916 0.35 0.30 98o 0.38 
917 o.26 981 0.35 0.30 
91.8 o.4.2 o.45 982 0.30 
919 0.52 o.40 99l 0.35 
921 0.38 0.30 993 o.40 0.35 
922 0.25 0.35 995 o.26 0.25 
923 o.26 0.35 996 0.30 0.23 
925 o.40 0.25 998 o.42 0.30 
926 0.25 o.28 lOOl 0.30 0.38 
927 0.32 1002 0.38 0.35 
926 0.23 o. 38 1004 o.48 0.30 
929 0.35 0.30 loo6 0.25 0.30 
930 0.25 0.23 l007 0.32 0.23 
931 0.30 0.32 1008 0.50 
932 o.I.8 0.38 l009 0.30 o.28 
934 o.42 0.30 1010 0.38 o.28 
935 0.30 lOll 0.35 
936 0.30 0.30 l0l2 0.38 0.23 
937 0.35 1013 o.28 
938 0.32 0.25 lOlli. o.26 0.30 
939 0.23 1015 o.40 
941 o.40 0.23 1017 0.38 
942 0.38 0.30 1018 0.30 
944 0.32 0.25 1019 o.40 
945 0.25 1020 0.20 0.25 
946 0.30 o.26 1021 o.26 
947 0.38 0.32 1022 0.40 0.32 
948 0.38 o.28 l02li. o.45 0.25 
9"-0 o.28 o.40 1025 o.28 o. 30 
9 l o.40 0.30 1026 0.35 0.30 
952 0.25 o.40 1027 o.42 0.30 
954 o.26 lo26 0.25 o.18 
955 0.35 o.28 1029 0.38 0.28 
956 0.30 0.35 l030 0.35 0.25 
957 0.25 0.25 1031 0.35 0.30 
958 0.52 1033 o.40 0.32 
959 o.40 0.32 1034 0.30 o.28 
960 0.30 0.25 1035 0.35 o. 38 
961 0.45 0.38 1036 0.30 0.38 
962 0.35 o.26 1037 0.38 0.28 
964 0.50 o.42 1038 0.23 0.23 
965 0.23 0.50 1039 0.30 
966 0.30 1040 o.26 0.35 
967 0.30 1041 0.25 0.25 
969 0.32 0.30 1042 o.40 0.25 
970 0.30 0.38 l.043 0.23 o.28 
971. 0.25 0.25 1044 0.23 0.30 
972 0.30 1045 o.28 
973 0.25 1046 0.32 o. 30 
975 0.32 1047 0.38 0.30 
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~ Baso./4000 cell cowit ~ Buo./4000 cell count 
Subject Subject 

No. 1963 1964 Mo. 1963 196<4 

1049 0.38 2164 0.20 
1050 0.25 2166 0.23 
l05l 0.25 2167 0.25 
1052 o.28 2168 0.32 
1053 0.23 2169 0.38 
1054 0.30 2172 0.30 
1057 0.20 2174 0.30 
1500 0.30 0.30 2175 0.25 
1501 0.23 o.26 2176 0.32 
1502 o.28 o.28 2179 o.26 
1503 0.10 0.20 2181 o.40 
1504 o.28 0.20 21.82 0.35 
2101 0.25 2186 o.45 
2102 0.32 21.88 o.40 
2104 0.23 21.89 0.30 
2105 o. 38 2191 o.40 
2lo6 0.35 2193 0.42 
2108 0.70 2195 0.25 
2ll.O o. 30 2196 0.30 
2lll o.40 2197 0.25 
2ll2 0.30 2200 0.35 
2ll3 0.38 2206 0.25 
2ll.4 0.25 2210 o.6o 
2ll5 0.50 22ll 0.40 
2ll9 o.48 2212 0.30 
2l2l 0.23 2213 0.20 
2124 0.30 2214 0.30 
2125 0.25 2215 0.32 
2126 0.30 2216 o. 38 
2126 0.38 2217 0.25 
2l29 0.38 2218 0.35 
2130 0.35 2221 0.38 
2135 o.40 2224 o.45 
2136 0.25 2225 0.25 
2137 0.35 2226 0.25 
2138 0.30 2227 0.32 
2140 0.30 2226 0.23 
2142 0.38 2229 o.28 
2145 o.40 2235 0.30 
2146 0.30 2238 0.23 
2148 o.45 2240 0.30 
2149 o.45 2242 0.38 
2150 0.35 2244 0.38 
2151 0.25 2246 0.23 
2152 0.25 ~~ 0.20 
2155 0.35 o.48 

2156 0.32 2249 0.30 
2157 o.28 2251 0.38 
2158 0.35 2253 0.30 
2160 0.30 2255 0.25 
2162 0.30 2256 0.30 



i8 APPENDIX 7 

WIICllT 

!IO •• P4ST 
POIJlllJll 

llLOOD PUSSUU A&DClllX HIIGllT 
AGI, SIX RIS'l'llRT DIJOl.IIS C!llTill!'IDS RIWtT " LOR;S !!lfT Gu or Gyn. S](OI 

l 
Obe•1ty. lJlU, 1"1.'r:at1on lett 157 190/lOO Mt.cul&r degen•rard c;rrtoce.le. Menopauae ac• ..o. elbow. !!yperte11111on. t1on &Dd lem:1-

64 P' 
Grav. 12, para. cular opact1H. 
::.2. 

~ URI, ccup. Trau. qp. d1.-C&l 143 l28/8o Ptezon1ua &Dd I 2 Clll. C~t OD 

lenticular t.c& over D5 ; 
M1.ld pol.lo ' 6 3. pi1&l.&llJt lo tt opac1t1 .. bil&t. r~ 

48 M 1lldex ficpr. Arcua .... surg1c&lly. 

7 
Bil&t. pteryg1ua 
Arcua .l•. Bi.lat. Sl.1ghtly 

128 U0/74 -.U cea enl.&rged prc•tat•. 
46 M nod••· 

I i 
I 

9 !Ix. ot I ;;rJ.chcncaaa. i 156 U6/70 I Strabialllla. 
32 M I 

I ! 

10 Pteryi;illlll 

I 
139 uo/6o l•t't •l"'I· 

34 M 

Ar1YU.·Rober1onl dJ.r?l scars r-t. 
il S.l13ht pa1ll &Dd ll5/90 pupil bil&t. ob.oulder ~ 

1t1ttn ... 1n llyperte11111 ... Pter,g1ua let't ch81t, healing. 
6o M j01n't•· ll2 170/lOO '63 •l"'I· 3+ nt1n&l I Ulcer rt. &nJtle 

U"t•r1011claro11ar ( treeted ). Re11-
iual "beta bur.::. 

12 Menarche ace 13. I I 
Para. 5, gr&T.-+. 127 •63 ll0/70 •62 Cboro1d1t18 I Pngna.nt, oa Nevi on 

28 F tHP June 1962. rt .• ,... pelvic 1963. back •63. 

MltnopaUH "fl• Struck 1n l•t't R. E. : Z0/70, o.ld 

13 "8(! ). iv.. o, eym 7.S YHrl 715 U8/6o ctior1oret1niti1, 

gnv. o. Poor aco, u.lcarat1on. !'.?'CUI, leo'ticu.lar I 

68 F v111on. opacity. t. E. : 20/ !oO, I 
8Upi1yl~ 5x6aa.t I 
·- .... -'-•""-. 1 .. "tia. ' 

14 tHP 3/63. I I "Beta bum' 
!Va. 9, gftT. 9. 127 90/flJ P1ncumcul.u( ! ) sc&rs r-t. elbc-~ 

35 P' I Lactat111C 12/63 le.rt 919. i left ax1.l..la, a:: 
) to pr•Hat. lett oeck. 

:.6 l 124 lo8/68 ArCU9 2•. Rt. Pro1tate l+. 
~9 M ptern1ua. 

I 
Memrchtl - 12. P1cguecul& ::'t • Rac:tocele, 

I 18 UIP l/63. !Va. ptern1um. lott. cystoce.le. 
13, crav. 12. lo8 l00/68 Threat 1n1'1.-.1. I !le&led oorvtca.l 

I 
31 !" Iactat111C l0/63 , :acerat1on1. 

to prMent. 

I 

22 
Cough. 101 •62 95/6o '62 

27 ! 98 •63 84/50 •63 

24 Memrclle - ll?. I ~ttle<i iepi~. 

Para. 2, crav. 2. 90 104/68 Small nodeo 

I 

!'r~ct of :ieck. 

23 F Itchl..cg ot 1Jrin. lOO •63 rigllt necJ<. B1opay scar 
rt. ACF. 

I 

27 141 lr:i'>/6o 

I I ::h1at pain. 134 •63 Puls• 52/1111.n. 

36 M l!radyurd.1a 

28 
Menop&ua•: age50. 34 138/68 pu.lae 32, Arcua .a.+, 

?&ra. 10, gr&Y, :.ll •61 regu.l.ar Pteryg1lllll bi.lat. L.!. ver palpable 
10. URI. 16o/90 •63 Senile ~&ta- one tl...cger 

78 F 180/90 •62 ract•, bila.t.. brHdth. 

- --



Individual Adult Physical Findings i9 

ILOOll 
CQllD'rl " M!SC!l.UlllOllS, 

Cllllll'lll t.U oua., urt.ne, r.,., 
!llUIOLOO ICAL, TllMCIU, nc. WIC llCT PLAT X•ray, etc. llaJlallt.TIClll 

-

PBI 9. 4 '6 3. Clleet X-!la7: card1&<: 
ea.l&rg. , aortic arterioecl.er09i• • 6 3 

8,300 41 313 Pap.: Nqatift ror ~t c.ila1 l!:ypert .... ica. 
,arUd inn-t1on "1tb 1.11n-- 0-ity. 
tory atyp1&. 

10,ZOO 43 133 Cbfft X·Ray oeg. •63. ac- arrcor t&kea ror , .... ral. 
•tullT· 

:letonied u;iper lobe lett 
ear. Tamer lett bu1:tocll: a,100 41 4Jo5 Prc.tatic llyputr~. 
•63. !'leek &4eaopa~. 

T,ZOO I "1 125 1963 •-tica. 
l'lo 196l- •-t1ca. 

I . 
!J.- lett •boulder •63. lu,300 46 388 P9I 12.0 •63. 

Cardio~1n 1114" noccul&ttoa 
Romberg +. 6,300 38 390 te•t: r.ctive, titer 2. Arrffted bun. 

Reiter protein campl-t Arterioecleroeu. 
f<..zatica te•t: .-cttft. Rec. r&lln tellt • 

6,500 41 395 PBI a.a •63 1963 Ullll1mtioa. 
-tolcv cal7 i96l-. 

Pap.: Hegatift ror ~t cell•; 
A tropbic V&gi.:i&, 1'' qpbo- 5,500 30 628 uri-tioa; ,._ aq....,.,. atyp1& 
11•, ri.gbt acol1o•1•· 'I'\mcr noted; ? trichc:axJU V&gi.n&lU lyphoecolio.19. l!T&luate rar 
Lett labia 1963. intHtattca; btgb oatropntc loftl poedble ca. ot llanl at MaJ= 

tor see and ...,•tru&l !J.i•tory. 

Pr<ainent ulDar 1tylo11S T,ZOO )6 355 PBI 8. 3 •63 • .E'll.p.: llepttft ror 
bilat. aliemnt cell•; llln-ttoa1 

9Ddocerrtc&l. cell atyp1&. 

!U.ntm&l artertoeclero•u, 
6,300 I I Art•rio.cleroeu. n&ll: r1gbt ~ors&l.19 ped1• 46 386 

pulae. R:rpoaetift retluee. I Pro9tati• llnertr~-

!ypoacttve reneut1. 6,900 lo() 
Pap. : !leptift tor ~t calla; 

257 arllecl. ~ttoa "1tb ~-
tor,- at7111&. 

T.l 39 208 Clwet X·Ra7 negative •62. 1963 -..tioa. 
1'o 196l- -ttca. 
Precnmlt 2•3 llGlltba • 63. 

6,0001 

Pap. : llep1:1ve tor ~t 

I 42 505 cell.a; Hftn ~t1on; llecll: &4aoop&tb7. 
-ed ._ o.typi&J veil• 
presernd spermte&ca noted. 

7,000 41 256 

Severe arterioecl&r1>1ta. 
I 

Pap.: lfqattn ror altgnant ceU11 Aged &nd !Hble, arterioaclero 
Mild kypboeta Incl r1Cht I s.ooo :J6 "63 trich...,... '"'Ci.n&l11 tnteatatton kypboecoltoet1. !!epat<Dq&l.y. 
1col1oet1. Prm1Mllt rt. 

I 
"1th tnn-ttca; :nild endo- Rec. cst.arac~ reao'ft.l. 

'.llllar stylotc1. cltl"T1c&l. :ell atyp1&. 

11, 
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liSIGllT 

llO •• PAST 
POUllDI 

llLOOD PllUllU 
llIGllT AalXJlllll 

.IGI, Sii !Int9.Y !1'.JlllIU ClllTlMITIU lllA&T • L!RlS DIM: C.. or GJll SUll 

29 Bl.iDd ill l•tt uo U0/64 
•19· Mcbt 919 Plllae ao, rec. Rt. catenat 

Prollt&te 2+' N\allraua c.ert 
'MM i'&U'. hner-~. ru. l•tt lobe. oa 1houlder•. i:..tt &}lb&l<i&. 

Arcua 4+. Lett llid-1.iDe INZ'I • ~tedmoleo 

34 ~-1>19- 1.26 lo6/70 p~iua. Rt. 1c:a.r. llroeion b&clt a.ad nee.It. 
ta"""~ •11.9. pi.aCIJac:ul&a. ot cerrtJt. 

55 r Par&. ll>' p-aT. l+ re1:1ll&l 1cler 
10. ~ill ill l .... oeil. 

35 

23 M 125 •62 U0/6o •62 

36 I Tllroat 1llgh1: !'in• c 1rc 1.n& t& 

l8 M 134 ll5/6o illn.-tion. b&c.I:, s.bd.' 
leg• a.ad arm. 

37 
146 120/70 Arcua l+. 

30 M Bil&t.p 

Sl. rougllani.ng 

39 Comeal. 1c:a.r and pig. baclt er 
109 '62 90/6o •62 latt .,_ '63. aecll. 1'1c· var. 

25 r a.ad al.h~rp1'!;. 
danua rtght 
··~ 

1'1atu1& ill ...... rr.-&ic dAltorll• 
40 ( corrwctad eur· 1 t7 riCl>t 1DdaX 125 Arcua 2+. F11tul& !J1 .... 0 i:m-t1t11 

g1C&lJ.)' ' 64). n.nger. 115 •63 110/70 ~a.ad Yith perirect&J. r~t-. 

39 M Lav - paill. excpbcrl&. ab1c:•1• 1 6j. 
t.ultopl&ll1& '6 3. 

Arcua 3+. 2+ ret. 
41 1Jl&I. artar1o· 

w.p ricbt ....... U6 110/70 1clerceie. Ci.r'Cm 
51, M p&pillar)' l'1l>C 0. 

I choroid <1epaera 
t1f'll'I. 

43 ~:tia 68 130/72 
Bil.at. pwrn;11m 
Bilat. c&t&r&Ctl 

Wllmovn. Par&. Grode I 171. ... Tbroat alight 76 , 4, greT. 4. 
~tlon. 

~ 

45 -... - 13. Arcua 2+. Lett 
UIP 3/7/64. Pua. ll7 l?.0/70 piJICuaCUl.u. 

42 , 11, ara'I'• 9. Lav Mcbt pee1')'Silla. 

- p&ill. I 

47 '!!lrcat •light 
135 l.l0/70 illn.-tion. 

1.8 M 

~-13- 166 Rt.~ 

lo9 UIP Z/,/614. Pua. 117 •63 96/64 -t~. 1car. Sawra lit !'1&· ,..,, •. 
6, er-· 3. Pa1A cerric&l te&r9. both •1::!All :t 

2' r 1A J-•· .... 1.%3 cm.. cerYic&l. n•ck, ACF. 
OIL eroeion. 

50 Arcua 3+. Scar Scars on up~er 
165 l?.0/70 001• septua.. rt. 9.l"'lll t'noo; 

44 M "'!:let& burns·• ',. 

51 llmlarche - l 7. 
Pare. 2, gRT. 0. 99 90/6o !le&l.ed carrlc&l. ~le en 

35 , I.MP 3/T/64. tl&l'. l!&rtholln !lDd.omen. 
C)'ll't lett labia. 

4+ ....,.,., Blizld 

I 
55 Backpeill. Blind- 134 •61 100/65 pertie.l.. 1.'llrc&t 

ce11' p&rt1&l. Pul.aa 86, rec. !.a1'l&md. --
Pro1tate l+. 

lett oeclt. 
85 M cataract 01>) ,6 .>.-"-"'" ooi" 

~--
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ltOOI> CCllll9TI 6o 
MISCILI..\KICJUS, 

COlll'l'.ll t.ll lll'l1, Ur1Jle, p .... 

Nl'llRllUC ICU., 1'!JlllU ' rrc. WIC RCT PU.? X•ray 1 ecc. ~nms 

-

SliCllt amc.-.ta. T,'!00 40 235 l'ro9tete au8l'icioue ror ca. 
Mild QP!.osia C"""id8r r9Clftl rt. catanct. 

Pap.: s.pu.,. ror al.1-t eel.la; 
9,SOO 38 Z53 i.nn-t1e11 vith marked·~ Cerrtcal ero9ica. 

atna, poHtbl7 aa.., i.nn-tcry 
bus.a. 

6,200 49 l6Z CbMt I·Rt.Y n-cattft l96Z. 

l0,6oO 44 218 Chest X·Rt.Y neptift ~963. 

5,800 45 285 

T,6o0 3T 4-07 Chest X-Rt.7 negative 1962. 1963 .-tica. 
Pvttal 1964 elllM1n&t1Cll1. 

T,500 40 425 Cheat X·Rt.7 n-cattTe 1963. Surgical correct1e11 riatula 
1.n a.a.o. 

!Un1al artertoecltt0ata. 
3 ca. maa Oftr right 6 ,QCX) 42 225 Appean older tbac 54 yan. 
bicapa. Botb 5th fillgen Arter1oacler091a. 
short. Coligenital il•· 
locatad b.1p l963t 

S.VV. arter109Cleroata. 5,300 39 353 Pap.: hpttn ror m.l.1gll&at eel.la; Sen.ile, U"ter108Cleroa1a 1 

Moel. :qpil0acol1oeta. poet ~ atrcpbic type !Qpboecol1oa1a. llecmt -· r-2. r-'4!>t .. ~. 

PBI 9.1 'bi>. Cheat X0 8ay: r-.. tent• 
ill& <11.&pbz'9ca, old plwrt•Y'! '63. 

7,SOO 38 520 Pap,: 1'ept1Te ror ~t cella; 
i.nn-tte11; l11Cb eatrogentc 
leftJ.; d_..a1:1l>C glaadUlAr Cella 
'--~ 

8,500 45 305 

8,300 39 385 

CbMt X-Br.7: Sott t1aaua olalla. lat. 
l/3 rt. cl.&T1.cle (UpmaT ); el.rr. 
pul. .... '63. Pap. : :leg. ror Iarp c..-r1cal eroaton. 
al.1gll&at ceila 1 t'reab. blood; ObeH, ga1D1JJ& n131lt. ......... i.nn-ttca with mild 

a·- .. a. 

llilat. b.alluz -icua. 6,400 44 448 

Pap.: !teptift ror m.licll&llt cella; 
9,400 44 415 -.rl<ed ~tton vitll b.1at1ocytt 

ru.c:ttoa; atccle atypical ·~ 
cell noted. 

I 

6,ooo 46 351 Senile, e~ed at. b.a.. 

I 
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lllIGllT 

!ID., PAST 
POUlllll 

BLOOD PllllUU ill>CJl!ll !llIGllT 
Alli, m BISTm'I' !11.JU&IU ClllTDmDS lllAl.T • L1lll:S IDT Gu or c,.. Sll:Ilf 

57 134/70 •62 \'18. L.P. '63 
lio&r1.ac pear' Arter1.-cler081• Cataract• O S'63 

110 ., 96/6o •63 

~......,,,..,.vabu-
58 lleaopau8e ace 64. llO 120/66 111'8, lett cataract Atropllic .ag:Ul&, Mol•• t'root 

par&. U, gnLT.10 103 •63 ~.lent1C\U&r bled iurt.ag -.id •id• ot 69 ., pP&citiH.=a&t .... necl< . 

59 *"-- ... 41. 
!'ara.2,p-aT, l. 82 U0/70 Bil&t. cllorcid&l Blood &t Siop1y scar 

44 1 1J1II IZld c aucll • ~tioo. cerrtcal oe. b&cl< • !'leT1 
botb. breut•. 

60 Monopauae ace ~s. 138 190/90,170/75' 63 
~ra.O, gn.T. J. l4T '63 l!n>ert&n1iOD. Atrophic ~le on 

66 1 Obe••· 1111.nh l}"ltolic M. I .ag:Ul&. forehead. 

61 Mell&Z'Clw &a:• l2. 168 
L M P 2/15/64. 154 °63 120/78 Slight 1ntlaa. CerTical orce ion 3c&r r1'!1t 

18 1 ~r&. 2,tlZ'&T• 2. threat. 0 63. ~p. breut. 
ClbeH liTV '63. 

63 Biop•y •car 
MitJlopauH ... 4-4. left neck. 

46 ., llaft.13,CZ'&T• lO. 115 \l.00/6o J:rrec. Pl.C· 
:~·~! .. pa1A b&cl< neek. 

64 
Menarci.. oee 12. 
L MP May 1963. !lole b&clr: ct 
llan.lO,p-aT.9. 157 Jll0/70 2 pt..-,giua Vterua enlarged oeck; sl. pig. 

40., l&catt.nc 11Dc• r:13ht •'9· 5.0 cm dia. var. !"root or 
*7 1963. neck. 

66 
lllll&Z'CIMI ~ 13. 
L M P 3/5/ · 139 Jll0/70 Arcua 2+. L1nr edp p&lp. 
!Ian. o,craT. o. Lett ptern;iua. l r B. "° ., UIU. Scar rl.Cht 

labia. 

6T Momrcbe ... 13. n Bat& 'ourn" 
L M P 3/lP/64. l2T ~96 !lo pa.I.rte ...... SC&r9 doraum. 

24 ., llan.O,craT.0. "pllt lat sound. lott ft. 

Rt. I.4lht °"4'. 
68 ~1" 1D lep 132 ~8o Lett 20/6oo. Rt. l'r:lltata 2+ 

IZld teet. Poor t 2Zld lound. Apbal<ia, J..ett 
55 M TiaiOD 1en1..le catara.ct. 

: 
70 ~-14. ll5 ~oi./56 116lltiparoua 

L 11 P hb. l'J6lo. cervu. 
Z7 r !Ian. 2,Cft!T. 2. I 

7l ~ ... 16. 
L IC P 2/25/614. 124 µ4/81. Bil.at pil>gUacul.&4 • Fev P1'· 1pots 

38 r 11an.1,cru.1. =oat=- lott ACF. 
~-

T3 
157 "<l/90 I'" groin ncdea. 28 M l6o '63 llypert&Dli'N 

ll0/68 •63 

'4 ~ti. ... u. IAt. conica.I. 
L M P Dec. 196: l8o 00/6o 1tear1. Ant. and 

26 '1' Pua.6,craT.o. ' 16.I. •63 11>01t. oroo1on1. 
i:..ctat 1.nc. i Oboff 

T5 Biop•y 11car 
122 90/6o 8 """ . pregn&.nt , I lett oeclt. ?~.,. 

22 '1' 115 •63 fet&l. heart !Xe& lcrsum .::-".:. 
soundAI. :.st :oe. 
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BLOOD 
<Dllll'1'S " 

MIS~S, 
canns 1.AI ~Ta, Urine, Pq., 

ll!lmOLOO ICAL, TlllDS, nc. WIC BCT PI.\T X•ray, ate. ~nC111 

lryphoacol1091a, o-1:.0• -
arthr1t11, oubcu-....a D1ed ot old ac• 1963. !to 
111&a1 Ooth hi pa, ahcrt lett 5,400 34 286 Ch~ X ray 11911. •61, •63 otlwr Ulto,,_tion rn.1.l.&hla 
tlnmb, waatillC lover concerning death. 
oxtnsitiea 1963, 

Cheet X-ray: Cone. acallop~ 
diapbrap, olonpted aorta ' 3. 

Minim.l &rterioec:J.ero•i•. 6, '100 40 295 l'&p: Cluetera ot 1.-vtiat SU91>1c1aue Atropllic ftCiD&, bled oa aua. 
gl.&ndular cell.a, Ooth •-tri&l Rec. cataract remon.l.. 
an4 endocerrte&l ill • ~ ot 
t1br1.oated blood. 

!'llp: hptin tar ~t c.u.. 
Scanty -. abaving tairly lcv -cpmaAl bleedi.nc. 

M1J11-l &rterio•claroai• ll,000 31 355 eatrogen1c lanl ( c01111oaant 111.ttl Rec. Nclleck ot bleeding at 
tliatory ot I.MP - 2 ~ ago). illt..-..J.a. 

Pap: ?laquH ot sqUUQWI 
!4od. arterioacl.ero1i1, 9,lloo 35 2SO opi theliua sllOV'ing marked atni&. .\rter109c:l.orotic heart diHUO 
•lJ.&ht lcypi10911 !Ugh Htropnic lanl ror ace. llypertene1oft. 

Pap: ~tive for Mr.ligD&llt Cella. 
Vacc1nat1oa rt . ..... 9,000 43 445 ~ aet...,..aic level. -- Vaccination, febrile. 
r-. lOO. z• Han • relat1V'lll7 clftD becqrouncl. 

6,200 41 2SO 
l'llp: llegatift tor ~t Cella. 
~tioft vith mild ~- lloDe .......,,, t&ke tor ge. 
tory atypia. ·~· I 

P&p: !fegatift tor *ligD&nt Cella. 
7,lOO 38 295 Morl<ed ~tioo 111.ttl ill· Poaeibl• prega&Dcy. 

C-tory atypia. P'rellh blood. 

ChHt X-ray: in.-ted l'lll·HC·; 
c-. llKrt(l); rt.apical a. lt. 

8,000 40 448 IUbcl&Vicular deftl1tiH ot illfi, 
catun (TllCT) '63. 
P&p: Negat1n tor ~t Cella. 

8,200 42 295 

UcaucceNtul aurgery rt • .,. 
1963. 

Moderate &rter1oeclaro111 
' 

5,900 47 210 Art41r108Cle?'Clllil. 
Baa• iarrcv talcm! tor gen • 
...... v. 

P.B.I. 8.T •63. 

5,200 26 320 
Pap: lleptift tar M&ligmnt o.u.. 
'l'ri=-e V9c1D&J.1• !.ntemtation An-1& 
llitll ~t1oa. lb:ll Rec. Iron &ad V1t8Kia C. 
omorptioua debr11. 

ChHt X-ray DeC• 163. 
Pllp: 1'9pt1 n tor Malicll&at Cella. 

9,000 "° 425 :ciin-tton. Morl<ed kerat1111Z&1'1Cll 
Ot 8quAaQl8 Cella Yith &typi&. 
T 'l'ricllGmlau Vac1D&l1• illteatation 

8,300 49 315 en.loped lcypertene ion. 
Ba:ae arrcrv t&Un ror ge. 
1t1Jd7. 

PllJI: lfepttn tor ~t Cella. 
9,6oo ~5 263 Moderate aetrogen1c lenl. Slle&l"I 2 ;iair or tv1.lll. 

ll&n a claan bacllground. ObeN. 

I 

14,400 39 ~23 
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WIIGllT 

llO •• PUT 
POllllDI ILOOD PUllUU AlllCMD BIIGWT 

Mil, SD RISTtaT lll.JIJII!S ClllllT1XITlll HIAIT " LUll;I EDT Gu or G'fl' SXI!I . 

145/'.50 
76 145 card1CMP17 

141 •63 Gr. IV di&a. M. 
2l II 120/'!'0 •63 

'T7 UR I. Ptnn:1ua lett Sco.n ot 
llllMml'•di- ll0/70 .,.. •63. B&naen'1 

3611 d.11eaae. 

-..cu ... 13. 
78 I.MP 3/7/64. 146 l.l0/70 Arcua 2+, rt MHJ.ae•, D.O Pa pill~ 

l'Va.5,IZ'&T.l>. pter,g11a peJ. rte .-. or neclt snd 
47, J?au a J out•. tl'\l!llt. 

Bilat l.ng\11ll&l 

l'J scar. Rt. sbd. 
133 130/Bo Arcua 2+. a.ad. rt. &1"'ll IC&J: 

"9 M Bilat. ~· scar b&cl< 

p~ l ear rraa ''Beta 
~-· 

Arcua 2+. Rt. 1/2" d:taa. 
~ 126 p1JICIWCUlae. le rt raised le11on1 :31 

lat lett toa 135 '62 l20/Bo pterygiua, rt. Pl'oatate l+. tront ot ol>lat , 
56 M detormd 1963. l.29 •63 l!Xtru;yatol.•• cataract, latt l. u. &ad leg. 

opec1t;y. ( l'wlgua T ) . 

81 -..cheopl5. Mole lett 
tlCP *"'. l 961> 99 lU tral. a;yatol.ic Rt. odnua bruet. 

18., l'Va.l,IZ'&T.l. II thickened. Vacc1Aat1cc 
106/70 scar rt. a.I'm. 

. Arcu. ;..., 
82 Bilat Pter,g1ia 

014 t'aci&l 132 l.12/68 clloro1dal. atropl r:r, l?zooatate 
6o II pu'9l;ya1a • 6 3. l28 '63 lent1cular enlarged '6 3. 

opacitiH. 

823 Rt. pteryg1uza. 

I UR I 139 ll5/6o Ezcpb.oria. 
20 M 134 •63 

825 !J. ver edce '1ow 
lll •62 82/SO '62 l ::m.. •63. 

2l M ll3 •63 lel</6o • 63 cervic&l 
erro•1onT •63 • 

.. 
826 -......7. 

I. I( p 2/25164. aa 90/IJ. !l.eedinC gllU. L&t. cerrtc&l Patch7 
27., Pva.6,pl!T. 5. tean. d.etJigmentat tc::.. 

8Z7 Corne&l scan. Impetigo scar 
127 l.14/78 l!u'oat over pubis. 

2' I( ~-

8e8 ~-
ll.8 ll.5/70 nu-oat~-

Zia II 

-.:be - l2. 
100/68 nu-oat~- I 829 DIP Sept. •63. lll 

Pva.'T,IZ'&T.6. 141 •63 Severe cerrtc&l 
25 , I.actat1.11S. lace rat 1on1. 

830 
151 W6/(il:J 

25 I( 

831 
Abd. Pain 132 U0/6o Rt. tona1l 

24 11 ~-

----
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BLOClll ctlllmTS • 
M tSCZLL.llll:IJDI, comns t.U D.t.'11., 1!r1Jle. hp •• 

llllJllOLCI; tCAL, ?llllJU, rrc. lllC llCT PUT X•ray, etc. lllXllllll1ll Tt<lll 

10,900 !'4 ?09 "'-•1c llMrt '"'-• 
c-ted Rec. Mitr&l. 
V&l.wlotaq. 

AbHnt !iJ>Cen aZlll tON 
!'rca leproe7. irncecti"N 

rijibt -· s.&led ulCU'll 5,)00 Z9 3~ ~ate.-. 

"" •oln or botA reet. 

3bort 5th t1llgen obHrftd Chetlt X-ra7: C&rd1&c ""1.arg; aortic 
'63. 10,llOO 40 ll04 art..-109cleroe1a '6). 

Mod. artertoacle:roeu. Cbatlt I-ft7: ll..,.Ud pul. seg.; 
Pipe•t• brachi&J. art. 6,700 !'4 z66 -",.._ (1) •63. Artertoeclmroe1a. 

!Ille. rt. ca~ r-1 
U,500 42 3l9 !oll""1.Qc e8l'!U&c ....i..ucn. 

PoH. !1...-t bloc.II:. 

l'a'Q: llepti'ft !or~ Calla. 
8,900 31! 3'>8 McUratel.7 h1ch etltrogellic lnel.. Olft1ac .......... 

M:U.4 ~ aZlll c>clccerv1cal 
cell atnie. 

M1n1-l. arter109<!.l.erc9 U 8,000 43 531! Artertoecleroe1a. 

IQgllUl&l aZlll cerncal 15,6oo 42 346 
ood.e•. 

8,000 40 355 Cbeet x .... ,. ..... '62. •63-tion. 
tlr1Ae prat. lOO ... '62. !lo '64 -1.t&tiCG. 

15' ocatncturw - r1z1C l'a'Q: lfecatift tor ~t Cella. Contni:tiCG ond u!OZll1ty ot 
ond lltUe t1Dpra. 8,)00 3' 3l5 Mlrl<ed ~ticn. !1el&t1'"1J' n_.--·· l>18l'l&c- ot ;aullaa. IUcll ntrcplliC leftl. !lee. I•r&7 ....i. 

,.. !:lcU1tl&l .. -. 8, 8:lo 46 339 

F• Dcdff rt&llt -· l),)00 46 428 

PII T.l '63. S-- Ircn 120 '63. 
Plql: ir.cat1'ft tor ~ Cella. 

l0,900 31! 3l5 :c.in-t1cn. MU4 endccerv1cal 
cell atnie. 

5,700 i.5 360 

9,000 54 353 Cbeet I•r&7 1188· •63. 
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WIIC!IT 

llO •• PAST 
POUll!ll 

ILOOD PllllUU .u-.ii RllCllT 
M:I, m llISTl:aT llUJl.I!S CllTlMl?!U lllAaT 6o i:m.ll EDIT Gu or GJll SKIN 

14aa&reha ... l3. 5 Oii ... I..I..Q. 
832 lllP Jan. •63. (probably OftZ'UI 

!'an.6,-Y.6. lOl 9£,/70 cyot ill lett 
26 P' L&ctatUll. ldnexa). 

333 
Cbal.uica l•tt 

3l II UR I 135 104/70 lawr l1d. 

8:)11 
I 

us ll5/6o •63 Pterniia rt. 

I 30 II 919· 

Menare!>e ... 12. 
835 lllP llec. •63. Uteru.a ~ t'!..llgere 

Para. 7,grav. 7. 9f, lo6/70 above pub11. 
30 ? t.ctati.cg since 

lay 1962 

i i 
336 I 126 ComeeJ. 1car rt. I 

ileicbt l011a. 122 •63 125/70 eyo. !'lode lett 
3l M neck. 

838 
14!< •63 100/68 •63 

3l II 

i 
I 

84o I 
156 l00/6o Bilat. pte1"711ua. I 

34 M i 
I 

Mllnarclla ~ 14. luterua ~ om 
! 841 lllP June ' 3. &bove pub11, 

Pan. 7,gr&Y. 7. 136 W/70 !nYo.lut10ll&l.. Rt.I 3l ., :.Ctatilll l111C• j lat. cerric&l 
Marc.b 4. 1964. 

I 
tear. 

842 
Allp. rt. little P1ngueculM !-tole l.ef't 

¥! M ~ lett 1lldez 154 ll2/70 bilat. niro&t cb.eU. 
tiJ:lpn. lllt'l..-

843 MilD&rcha ... 13. 
! 

l cm. ant. I 
UIP s.pt. •63. 128-l/2 9f,/6o I r.tt 

p1ngUecU.lae cerv1c&l i 3car "oack c:· 
35 P' !'lln. 6 .er-. 6. ero11on. Uterua i :-:.eek:, .:.et"; 

6 -· pnc%1A11t. I 
at umbilicus. i ~lbow. 

644 
I ! llaaarclle ... 13. 

lllP P'eb.15, ·64. lOO Rt. pt•l"l'l!1Ull, Liftr o-Jp p&lp. i l .:m.. JI.Ole 
45 r l'llft.lZ,gr&Y.ll. 109 •62 U0/70 lett p1.Q81leculu I 1' B :. ~I't t:res.a't. 

UR I :03 ·~3 I 
i 

845 l+ arcua. Rt. ! 
154 U0/70 p~eculae. 

)II M 140 •61 lett ptarygium. I 

I 

l+ Ari:u1, Bllat. 
849 ZJ.8 pt.erygium, 

I 3cars Skin itch. 207 •62 125/70 retill&l. vn :e~s. 
45 M ObeH. Zl.3 •63 arter!oecleroais 

851 
I 
I, 

Mecopauae .Ia.a. '6 167 l30/8o i.+ Arcua. I .;JC!..r ~i~ht 

55 P' Para.~o.grav.10. 166 •63 Bilat. pterygium. I >rm. 
I u a I I 
I 

I 
'352 lollnopauae-20 yrs 4+ A.rC'WI. I )!cl• :::n :icse. 

~o. ?a.ra. 0, 94 124/70 B1lat. An&l t04. I :.e:'': :.ip, .:!-."''?. 

6o ~ gr&T.0, pteryg1um.. I .=:.c: !....'1 -:a.gs : ~ 

:.r R ! i :c...,,.:~u :i.re~ 

~-

BEST AVA~LABLE COPY 
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llLOOD 

~· !tISCILI.lla!aJS, 
COUll'lll t.AI DA.11., tJTUl•, ,., .• 

lmllOLOG ICAI., '!'IJ!OlS, !TC. lllC acr PLAT x-ray, etc. RlaH!llllllTICllS 

Pap: s.pu ... tor lll.l1cJ>ant C•U•. 
Short 5th t1DgU bath 7,)00 39 358 V•rr ~ eatrogecie. Karattniza• Rae. ~ OftZ'1&D e~. -· t1on ot ·~ ceU1. 

l'rom1llaDt lett uJ.:>ar 
styloid. !lil&led acne on 6,500 47 4.28 
'o9ck. 

CMat X-ray Dll8· •63. •63 e:aaiD&tion. 
No '64 exma:lnation. 

I P&p: ~tift tor MLlign&at CeUa 
Lett breut l x :.&rger. 

l0,300 I 37 340 Triebaaonu Vagill&l.ia tareatat1on 3 moa. pngnaat. 
111tb ...... re ~t1on and 
b1at1ocyt1e rHCt1on. 

I 

7,500 46 453 

9,800 51 224 Cbeet X-ray neg. •62. '63 0Dm1.nat1on. 
!lo '64 ezuillat1on. 

7,700 47 308 

\10,400 

Cb•et x- rar .,... •63. 
Pap: Negat1ft tor MLlign&at ceua. 6 d&.,.. polt part\111.. 

29 430 Mar- 1.nfi-t1oa "1tb in• Rae. Iron and Vit, C. 
n.-tory atyp1&. : F1br1nated 

I blood. 

9,700 50 5Z8 

6,900 31 400 
P&p: lleptift tor ~t ceu.. 
i:nn-uon rttb u.n.a-tory 6 ,,,,,., pr-t. 
atyp1&. V .. U&l. _,. '<l19. 

Pap: ir.cat1ft tor ~t =eu.. !Da11lg 1N1#lt. 
Lett neck nodtla. 8,900 44 48' Seven i.nn-t1on: with· llild llepat~r. 

ead.ocerrte&l cell &typ1&. Vagtn&l Rec. llywtereetcmy; ea.l&rged 
- ia IC9?1ty. uterwi. 

9,100 44 345 

j 1,700 44 203 O'beae. 

Pa11: llept1ve tor M&l1gn&nt =•Ua. 
Tri- Vagin&l.1• 1nteatat1on 

a,100 ~ 205 v1tb ll&Z'ked u.na-tion. Squucua Obe••· 
and endocerV1.e&l cell atypia 
noted. 

I P&p: Negative for Maltgnant Cella. 

I 
~1111&1 arter101elero1i1 I :o.zoo 35 443 !'rtcbcmonu Va.g1.c&li1 1nt9St&t1on 

vitb !nnomst1on. !led blood 
cel.J.s preeent. 
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llZICllT 

llO •• PUT 
POOllDI llLOOll PllllUU AIDClllll HIIIOIT 

Mia, Sii IISTC:&T 11'.Jlll.IZS CllTlld'?llS lllAIT " t.IJllGI EDT C.. or c,.. SJ:lll 

~.......,,.,.. l5l..1.&l'. 

853 pterniua, char-
UR I 155 158/90 oidal ~till!, 

59 M 11<5 •63 l!nert....ift. Ntill&l artc'iO• Proetate l+. T!ne& vwr11-

120/TO •63. 1cleroei1 2+. color. 
--t _,, - .. 

856 UR I. ll9 l64/8o Rt. cataraet. 
Bli.cd, 120 •63 128/64 •63. Lett lenticular 

65 M Rt. baclt pa1l1. opaciti .. &Dd . ...... 
3+ Areua. 'Bil.at. 

858 pterJ11um,l.ent1-
*""- 20 yn 92 120/74 cular opacit 1••. 

69 r llCO· l'U'&. 3, 'lllrolt l.ntl-4 
if'T • 3. llM:lt p&iJl 5~ ca. thyroid ,... Oliill.ne. 

859 MenoplUM 20+ yn 4+ Areua. Bil.at. 
ago. Para. 9, 

I 
136 li.6/96 pt~ium, l.enti Nev1 oa neck anc 

nr gr&T.6. 137 •63 HneZ"UIOl 1 vw. culaz apac1t1••· r-t. cheot. 
U0/8o '53. 

86o Blind 1l1 Lett IJ •• 
114 Lo8/68 Rt. •:19 8/200. 

ri. M Ul •61 Lett plrtllia1• 
bu.I.bi. 

864 
Cylit Lett 1c&J.i:, 

.38 M UR I. 155 u8/8o Bilat. pte.-,gium verruca ot noae . 
I.-p oa hM4. 3 n.vt r~t 

~---

865 -..Che ... 13. J!Xte:rn&l been-
rJCP lla7 '63. 97 100/68 Bilat.p•--- ·-· hoiclll. 1Jteruo 

3l r l'U'&.10, ez'&T. 9. ilm>lutioa&l.. 
·u RI. 

867 -..cM ap 18. at. l'araMdi&n ! 
rJCP 3/18/64. u6 '!hroat _,, scar. :lo pelV1c< ~ert neck, 

36 r ....... 9,gn.T.9. 102 •62 uoni. -·· cheot and ~bd . 
'IUb&l liaation' 62 

868 
Poor viaion 199 110/TO l+ Areua. 

41 M 182 •61 

875 

i.1 M I 

8TT 

26 II 

3+ Areua. 'Bil.at. 
8T8 lli8/94 pter'71iua. 

UR I. PulM 6i.. !Iner- EtlmoicU tu. 
64 M 

- pa1l1. 193 t-1-. Vit:reoua opac1 ti 
~·· 140/90 •63. 

aeo Pt.pill::ma ches: 
191 l:!O/TO Rt. pte.-,giua. and eacl<. 

43 M 188 ·'53 Scar abdomen. 

881. 
169 U6/74 

32 II U ft I. I 

882 
122 90/50 ~oat~ Appendectany 

3l K scar. 
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BLOOD 
CCllllr?S" 

Misc:ILUllZClllS, 
axnns I.ll MU, DT1.Da, P ... , 

!l!lllOLOI: I CAL, 1'UllaS, nc. WIC llCT PUT X-ray, etc. llmealllTIClll 

ili&betH. -
~10ll. 

111.cUmJ. &:rtC'i041cl.eroeia. 8,300 39 343 1. ~ 21>7 •63 <'.rter104lcl9roeia. 
2 :i: 3 ca. ulcer r1gllt r. :a. ouev iB7 • 6i. t.c ulcer. 
tibia. Cl1•8t X-ra:r Zl<IC· '63 T1nM -..nicolar. 

---·t•c 

8, 700 39 67') lie<:. cat&ract ~. rt. 

Pap: Io. cvrtcal - t~ &N 
llcc1. qpb04lia 8,000 38 468 two cl1'8tcW ot c•.l.JA 1UaPiCiOU11 llcc•tOZic cclllular goit•r 

tar clU"Cu,,_ of c•r'riJI: or 20 .. ~. 
eodoe.......U. 

! 

Pap: !Jecaei.,.. far ~ C•U.. 
Mad. azoteriomcl....,.1a, i,"100 ii() 525 wi-tiOll. il1cb. 18trcpll1C ~10ll. 
...Urt. 3%"1 t04I. l.nml tor-· Rec. gl&a .... 

llc4entm artV'ioacl.eroeia. Artert04lci.roei•· ](Jpll04l1•' 
lJitU d.p. pul.ae l•t't toot. l:lallwt ....icua. 
!41.r- kn!llOa18 , ballwt !lo ~tolCCJ' • 6 3 QZ' • 61.. 
~1 .. 1 •• 

imll 1agU1oal. :icdff. 10,000 ~7 322 

PBI B.2 '63. SUua !r<>D ll7 •63. 
i,300 33 57' l'a'p: ,_.ti.,.. tar ~t c.u.. l ... poet partia. 

Vu:r ..-lled u.a-t1a> vith 
hiat1acyt1c reac:tion and mr-
sq-. atnia.. 

8,200 39 4a4 

8,;oo i.5 z-re ObeH. 

llot .-- •i:ac• '62. 

!lot -1Ded •Ulc• •61. 

T,900 40 303 ~1oa. 
ll&a&l. U"!'1ta1:10ll. 

T,8oo 46 321> ObeM. 

T,900 ~5 333 Cbeirt x-ra:r nee. •63. 

l'loie1 1.D aeel! and 6,500 44 175 

I 
LacuUl&l ....... 



WSIGWT 

I 1'0 •• PAST POll\llll 
SLOOD PUISUl.I HIJX:llT AJDllllll 

AG&, m RinmT !11.m&ID Clll"r!Mrms llL\l.T ' w.:s mrr Gu or Gya Sl(ll'f 

883 l'ac:1&l uymtry. 138 l20/8o Cart1HJ. opac1t1, 
lett. 

52 M -

4+Arcwo. Bilat. Scar r1gl1t gr<:iLo. 
884 pt•r)'giua, rt. l'r<>1tat1 l+. Tine& n1n1color 

Poor V111Cll. 152 :20/8o chal.t.z1oa, llct 1 A.DIJ. oag1. NeT1 on !ace. 
59 M 136/1'0 • 63 ouJ.&r ..,1ueo. 

I 
I 

885 I 
Lie o.ad chHt 139 ll0/6o 'lbro&t ~. !Tine& vero1color 

24 M pa1D. sntolic M 

88B 
I I 
I 35 , I 

a89 

39, 

Mll12&Z"CM ... 15. Arc'Ja l+. 
e<J3 UIP 2/l0/64. Pt~1Ulll, 

Pva.13,grs .... ll. LeDt1cular 
44 , 

8 -· 11Dc• 103 85/6o ..,1t1e1. 

l.ut -·· 
90/6o •63. 

ll0/1'0, split 4+ Arcwl. Lett 
994 r1r1t 1ouad, Lenticular ope.c1 Queltionable lleV1 >.nd cyn 

MllDopeua• - ~5 18 p. 8o. Irregular t1ea, rt. hepat~ly. OD. t&ce. 
61? Pva.0,grsT.0. r1111 roJ.11 cataract. Tbr<l&t An&]. ':&g. 

botll luap. ~. 

895 Mllaar<:ll• - 17. Cerrilc 0. K. , I 
!'elvtc 1urg. •63 lZO 96/6o B:Uat. pillgUleulal adne:A thick, 1 

34, u Jt r. uterua a.nt11C.ex . 

I 

I 
"16 Meoarclll .... 13. i 

:JOI 2/25/64. lOO l00/6o I Scar en oeci<. 
24 F ?an. 3,grsv. 3. 

897 Arcua i.+. B:Uat. ! Yeti. -:lO back. 

in l55/8o pteng1ua, l•t't \Tine& ·rens1ccl 
66 IC 154 •62 l20/6o '6Z cat&ract. I on :ace. 

898 ~ap45 i.+ Arc'Ja. Bilat. 
Pua. 4,gra<r. 4. 170 ll2/78 pt1n-g1ua, Lent. Atrophic cervtx .. Sc&r1 over -: : '::: 

66 , Vac. blHdillg 172 •63 ot>&Ci t 111. 

~--· 
3+Arcua. BU&t. I 

S99 pizlgUICu.lae, lent I 

!'Oar V111cn l25 l6o/8o, opac1t1ea, ret1 .. Liver edge ~P· 
70 M G~ l 11'1•M. n&l. arteriOllCll• Prootat• l+. 

ro111 z+. 

i.+ Arcwl. 
908 """"*'8• ... 54 170/96 B:Uat. pterywiua Anal tag1. 

!'va.15 ,grsT.14. UT J!Tpert .... 1 .... &ad. lent. 

I 74, I>yapma, 102 •63 18o/90 •62 OplC1t111. 

t&i.nt1nl. l50/8o •63 I 

110 2+ .u-cu.. 

I 
:.zo U0/64 Mlll.&o~ :ett 

61 M 1r1a. 

9l4 
39 '90/6o 

29 "! 

---

915 I tJ R r. ll9 l00/6o 3+ Arcila. 
67 M l'aiD oll>oVa. I Bil&t. lent Pro1tate l .... 

Op&e1t1H. 



llI.OOD 
CDMDTI" 

MISCl!LI..toll!alS, 
comns L.\11 IllA.TA, Ort.De, Pa,., 91 

nulOLOC ICAL, TllltaS, rrc. WIC 1ICr PLAT X•r.,., •CC. UOllllGllt. TIClll 

5,9oo 43 238 Ch-1: X-ray: ? !fart onlarg. •63. '63 e:raain&t1oa. 
No '64 eJ:lla1nat1ai. 

l'lmd1 not a-....t. 
lti.nJJal. a.rter101cleroa1a l0,9oo 41 32l Arter109c.l.aroa1a. 

Proet&te tlypertrophy. 

Bil.at. ~nodH. ll,000 45 Z03 cardiac: mamur. 

Not ena1ned 1 icce •62. 

:lot eua1ned sicce '62. 

! 
B. ~ 319 '63. l'a'P: nepti'H 

I RX Uabet ... 
ror ~t Cella. 'l'rictiaoccaa 

P&1ntuJ. ri.gbt shaW.der· Vac1ll&l.1a 1llt.nation nth 1n· 
oateo&l'thr1 t U. 10, 500 37 328 n-uon and hiat1oc:Yt1c re· 

act1oc. Fresh blood. Mild 
OA .. ·-·· ···- • 

' 
Mod. s.rterio1clerc111. !'11.p: Negative ror ~t Cella. ASJID, poaa. decC111J9naat1on 
Mod. lcy-phoacol.eoa1a. 7.900 t.i. 426 Atro-ph1c peat mno-pauaal ,ype Rec. !ID and vori:up. 

,_ar. 

' 

l0,6oo 45 613 
l'a'P: llecative ror ~t Cell.a. 
Mild 1cn.-t1on. illaodular ~. •63, Tub&l l1p.t1on? 
cell a tY111•. 

Pap: Negative ror ~ Cell.a. 
at. lq 4 CIL shorter than S.V.re J.nn-tion With tiiltio• 
la1't leg. Arthr1t11 rt. ll.,000 39 390 cytic reaction. l'robabl.a TrichO• Rt. •lipped r_,r&l OJ>1pllyta. 
Jenae. =aa Vagin&l.11 tnreatatioa. 

3,300 43 340 Rec. cataract raon.J.. 

I I 

I 
6,500\ 

l'a'P: llecative ror M&ilcmAt call.a. 
41 263 l'rellil bl.oocl. Mild 1nn-tion. Obese. 

I 
~are somvb&t ll-y. 

Mod. artertoaclaroeu. 
• Rmbcg. - rt. bic.,. • 5,400 40 288 AS !! O. 
Pupil.a react to l~. Par&l7a U r1cllt ...,,.. 
[)J;puytren' 1 coatr-.:ture. • Raaberi • huea T 

6,100! 
Cbeat X·rBT neg. •63. 

?Un. arter1oecleroe11. 41 173 l'&'P: i:nn-t1on With hiatiocytic J!Y'Partana ton. 
lr:/phoacol1011a. 

I 
reaction. AtYl!ical glandular cell• !lee. glalaea. 
noted. Fw giant tiUt1ocytH allo ·-· 

Fw neck and groin ncdae. Arterioecleroeu. 
Min. arter101cl.ero111. :lo tl-tological HUI •63 or 
i.p. pulae W&k on right. •64. 

i,900 37 268 1 63 e.xamin&t!.oo. 
No '64 a:raain&tion. 

8,400 37 538 

I 
?roatatic hypertropay. 

I 
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lllIGllT 

1'11 •• PUT 
POIJlllll 

BLOOD PUSSIJU ilDCllD BIICllT 
AGI, Sil[ IIl'!lllT IJIJlllIU CllTDll'llll RL\IT ' !.1111:3 !lllT Gu or Gya SICill 

916 ~-ll<. Uterua to \llbili 
UIP Oei. •63. 143 '1J/£io "11&. !'wt.al llMrt 

40 r 5 -· pnpaat. '""""· hz'L.14,craT. 8. 

Appcd8ct<Jl7 
917 Abd. palA. IC&r. 

111oc....uai 4-ge iai. 120/!S llilat. p 
45 K (DD '59) 175 '63 Plll.M 72, ..... 

4+ An:wo. llilat. 
918 ptn'71i1a, lent. 

Diabetff. 188 120/70 opKitie1. Lett vvicocelA. 
66 K Obese. 182 '63 G....S. 1 119• i:.utopl&k1& ot 

tolic M. 111CUtll. 

920 

32 K 

922 MllllU'Cbe - 14. 111t ...... 4n 
UCP Z/5/64. 107 ll0/80 &11o99 pul>il. l'leT1 :ett face. 

40 r JlVa. ll,craT. ll. ~.tu.. 

9Z8 ---47. 3+ ~. Bil.at. 
hi'a.l,psr.l. 124 110/70 pternt .. , •can Sc&l"I lett 

5l r ~1'1 abd. ul<l ot ollorioretilUt ~· ;.....,,. 
JoiDta. 

929 llmlopul8• - i.6. Rt. pt•rniua an 
PVLO,craT.o. l.29 U.O/~ •63 i...t. opKiti••· Atropllic :er"1Jt. 

66 I' !'!>or Viaion Lett cat&nct. 

932 -.:be ap 14. lX2Cll. So&r r:!&ht 
UIP Jaii. •64. 104 90/54 cerv1.c&l. ero.1oc che1t. 

29 r hz'a, 3,craT. 3. 
U I I 

934 ~-13. 141 ll0/70 1 No pelvtc exam, I 
I 

UIP 3/8/64. l.21 •63 mcae1. 
29 , Pare.O,craT.0. 

935 

66 K 
ll0/64 ? !lnl.arpd liver. 

I 

i 

936 ..,,.... • i. 4+ Ar<NI. Bil.at Uft1' p&lp. IJ'B. 

-· oeot Pv&. 3, 118 llO/£io, oo a. ollorioretilUtil Cernc:&l •.;ert ~·tt 

7J I' craT.). K.s.tected •62. IC&rl ul<l lut. 41acharp. oy"11'1. 
lloct'ur1a. opKiti ... 

938 ~ ... ii.. I 
UIPllo\'. •63. 92 95/50 t1Jle l1te:ru1 to I 

25 I' 4., •• ~. rlloaclli let't umllili"11&. 
I hz'a, 5 ,craT. 4. lime· 
' 

4+ Ar<N1. Bil&t. 
I 

941 ---53. 109 120/70 ptncueculu. I 
!'arw,, l.l ,craT, lQ, 140/90 •61 Leukopl&ld& ot LiTer edge 

I 63 I' 122/72 •63 bard pe.l&te. Rt. p&lp. D'l!. I 

cataract. I 

I, 

942 -.:bl~ 13. 
i 3ca.r left UCP l'eb. ' . l}' U0/70 l+Ar~ 

49, hz'a, 0 ,graT, 0. Bil&t.p • 1 •capul.&. 

943 

36 M 
i 
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1lt.OOll 
CClllllU. 

MISCILUlllOllS, CJlllll'rS t..u tll~, 1Jrill•, Pq., 

nuaor.m I CAL, 'rollllS, nc. WK SCT PI.Ar x-r.,, etc. lllQlllDllin(Jfs 

-
Pap: m.cat1 ... tor *l.J.c!wlt Cella. 

ll,200 38 465 Mod9r&t• eatropnlc l9ftl. 5--~t. __ .,,.r. 
Vag1l:l&l.J.a • 

6,300 183 Cl1..-t X-l"'&J': C&r!I. enl&rg. •63. G&1.n11:14J wi411t. 
lie b.-tolQClcal .,... '64. 

Oral i..utopl.&ka. 
'l'arlcaH ffill r1cllt leg. 7,200 41 205 A 3 a D v:1th syw ............ 

Va.r1ocele &Dd varicose '"'iM· 
RX dl.&betea. 

~at •ll:Ul1.a9d •inc• '61. 

Pap: :lq&t1..,.. for ~t C.U.. 
6,100 36 451 i:nn-t1ca. Mill1 el>liaaet"rical r..1~ ot uu:ru.. 

cell acna. El1gb ein:rac-n1c 
leTti. 

Pap: 11ec&t1v• ror ~ cau.. 
6, 7'00 3~ 435 rnn.-t1on. M1l4 endocet"rie&l 

cell atyp1&. ~ - 1a 
scanty. 

Pap: llegat1ft tor !lal.~ C•ll•· 
Mod. artff1.aeclttaau 6,400 i.1 439 i:nn-t1on "1th b.1at1ocyt1c Artff1.aecleroa1a. 

ract1an. l"r9all blood. Atypical AtropUc c..-rtJ<. 
glU>dW.&r ca.U.. aatad. 

B. SUcar 79 '63. 
!Ioele r1gllt nee.I<. 12 .900 33 525 Pap: 119gau.,.. ror ~ C•U.. 

=-uca. !Teall blood. llild 
endoc:et"ric&l :ell atyp1a. 

I 
9,000 40 393 

' 

5,100 41 32lo •63 e-t1on. 
No 1 64 UUl1.aation. 

Pap: li1cll ein:roc.u.c level tar ac• 
lllrtecl ~t1on Viti! h1at1a• 

r..tt 5th ta. &b&ent 8,900 31 m CJ"t1C reect1aa. S... Tery atypical Qu9in:1onable vaginal bleed.1JIC. 
cJ.&D<lular cell& pnau.t 1n -vaginal !1X d1abetea. 
- ra1a1nC 'l'W•t1an ot •ado---.. , , __ ,_ 
Piil 5.6 •6lo.. Pap: l'lelat1..,.. tor 
~ Cella. S..V.. uin.--

4 ma.. 6 toes right toot. 10,900 30 309 t1on vttll l!Ut1ocyt1c react1ca. pncnant. 
A.typ1e&l. gl.ADdular ceU. noted !lee. Iron • V1t. c. 
probably -ri&l. 

Pap: lleg&t1n tar !lal..!cn&nt Ce.U... Leu.i:opl&.1<1&. 
MiniMJ. arter1aaeleroa1a 6,500 40 235 Mild 1n!l-t1on. Rel&t1Tel)' l!Op&t~y. 

b.1311 eetrcpn1c level tor sga and Arter1oacleroa1a. 
...,.t:rual l!Utory. Rec. rt . catara.ct nmoval. 

CbeR X•r&J' aeg. '63. 
Det1c1ent eywbrova. Pap: lfqat1 n tor folt.Ucnant Cella. 
Abeent mee renexaa. ->t jO() 40 390 i:nn-t1on "1th ~tory 

atyp1a. ll14b eatrogenJ.c lewl tar 
llC•· 

Yot exami.n"'1 11nce •62. 
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WIIGllT I 
llO •• ?AST 

POUllDI 
llI.OOD PllllUll AIDOlllll DIGllT 

Ma, m RIS'l'C&Y !llJUIIIS ClllT!JllTIU lllA&T • !.Dll)S ElllT Cu or Gyn SJ:!lf 

?41' 182 Mel.&a~ le.rt 
116 •62 130/80 1r1a. Rt. p1D- .~eTi on ~~n. 

39 M 179 •63 i\lllculM, rt. I pte:ryg1-. 

945 Me.....:be oe• 13. 
lscu icrsum 00' 3/l/64. 88 130/80 no a. Ptarystua, la.rt 

39 , Para.l,grsY.l. 1 .......... •63 leat. opec1t1H. lo.rt oaad.. 
11 II I. 

"-+ Arcu.1. Bilat. 
947 190/100. grllde ptuyg1-. rt. !:tllArged prastat 

11 !I I. uo l •'111· K. e•otropi&, t'"'t. '63, n01: •igni- :tev1 on hack.. 
56 M 140/96 •63. cataract, lt. f1caot 1 64. iscar iert U'!ll. 

i!yporteaa1 ve. lent. ~iti••· 
I 

I 

948 
!sc&r1 O&c::k. 176 140/84 3+ Arcu.o. BU&t. Fr'o1tat• :+. 

56 M 162 •63 120/50 '63 pte:rygitm. l!llld •lloulieMI. 

I 

951 M1m=11e ace l~. !lcr1ZOD&l. 
Pan. T,gr&Y. 7, 136 l.20/80 nywtap.a, 

3l 'I !Act&tille. rt.p~. 

9'56 MmarcM ace lZ. 128/80 ITinea versl.col:r. 00' 2/20/64. ::.25 Cnpitat1on Rt. ptel"111ua. 
55 , 11 !I I le.rt lanr !Nevi r~llt 

lung. , shoulder. 

957 Mmopauee oe• 46 l!i.lAt. pt1l'7111Ull, 

i Para.2,cr&T•l• 164 u.6/80 lo.rt lent. 
56 'I CbeH. 162 •63 opec1 t191. 'lhr<:l&t 

intl-. I i 

I 

I 

958 

I 
Chr. broccl11t11. 120 140/80 

32 M 
I 

! 
961 4+ ~. Bilat. 

I 
Cea. pe!.n. 139 130/iO pt•l'l'lliua, le.rt Pr<l1tat• l + 

nM Mcllltb ...... 1"'4 •63 lent. opec1t1ea. 

963 I 
Allcl. paia. 138 104/60 BU..t. pteryg1ua. 

I 46 M - I 

964 l6o/90 pul.1058, 4+ Arcila. ! 
Back peia. 135 regular. er-tura cat&- Prostate 2+ 

88 M l!)'pertenain ra<:ta !IZld lent. 
140/80 •63 opecit1ea. 

965 Mall&l'Che ... 15. 
00' 3/20/64. U2 PulH llO 'lhr<:l&t tnn-o No ~lvic 

I 20, Paft.0,gr&Y.Q. e:aa. 

966 
148 U0/70 BU&t. 

32 M pingUecuJ.&e. 

967 
1~9 lo8/TO 

I 
2l M 

969 11 11 r. u6 l.l0/66 Rotary n}'8tag-
CCU411. Grade l syw.M. ....... Rt. pig-

46 M •nted aert. :;ev1 -::n -::-...::-...£ 
:hroat 1ntl.- . 
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llLOOll CXlllD?S • 
KtSC!U.1111009, COllll'rS LU DA.TA, 11r11le, P911., 

lf1tll<ll.Q; !CAL, TIJIGa • m:. llBC llCT PLAT X-ray, •ti:. llaMlllnlA. nCllS 

6,200 45 3l.3 P!I 2.0 '64. ~tm. 

!'ILl>• l'leptive ~or ~t Cella. 
1,000 46 418 Marked !..nn-t10l1. :lege118r&ting 

gl.elldulaz cell.1 s .. n. fli<rh 
eatrogenic le .... l ooted. 

Chest X-ray: !Un. c&r<l. enl.&rg. , Sn.luate + RX hyperteoeion. 
1,6oo 40 380 aortic arterioacleroa11 •63. Rec. cataract raan.l.! 

Arter101cl.eros11. 
~ u-ter1oacl.eroai1. I 6,ooo 44 298 P%'olltat1c hypert~. 

Bone ..-row talwn tor i9n• stud . 

9,300 4l 390 Pal): l'leptive tor ~t Cella. 
~...-uon. 

I 
Pav: llec&tive tor ~t Celli. 
Snare ~tion Vith !U.ltio-

I 7,500 36 330 cytic react i.on. 3qllMoWI 4nd 8-c . .urgery rt. pterygi-. 

I endocervical cell &t1'P1&• ~ Tri-
ch<aonu 7q1n&l11 intHt&tion. 
V&11:1.n&l. - o"". 

' Pap: Negative tor *1~ Cella. 
Ml.:l1-J. &rterioeclero.11. 8,6oo 39 350 llelati .... J.y law 91tropn1c l.,..l Rec. glaal••. 

noted. ~ or ""° giant eel.la 
seen. 

Cbaat X-ray: !09nl1ty :-t. hilua 
I a, roo 41 358 Vith •· central radiol.ucency, '6 3 elllllo1.n&tion. 

I 
1ntl.ul. nature! ' 6 3. No •64 Ullia1nation. 

I 
, ,,300 45 253 Protltatic b.ypertrapey. 

i 
I 

I 
•63 eDIDiaat10l1, no -tology. 
No ' 64 elllllo1.n& t ion. 

:lliCbt QMC-1&. Arter1oec.l.ero111 and b.yperteoei In 
Minlal. arterioecl....,.u. Pro1tatic eyp.rtrepD.y. 
!tarll:ed. QP1oecol101u. 5,6oo 38 203 Kyphoecol101u. 

Li~ above l•tt -· !lac. ::atanict remav&l! 

a,aoo 37 i.24 

8,6oo i.r 210 

I 
8,500 52 340 •63 UUW.t10l1. 

l'lo •64 e""'"1m.t1on. 

;.aoo I 40 439 Cheat :c-ray neg. •63. C&rd1&c 2Unlll". 

i 
l!lys~. 
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WIIGllT 

1'0 •• PUT 
POllllJll 

111.00D PUSIUll lllJQID BITGllT 
Alli, SIX IIS'DT 111.JtaIU ClllT!1111111 aaar • Wll:I an Gu or G,.. SJ:lll 

910 *""i*IM ... 47 ioe ll0/6o BbclDclli l!Uat, ptern;1.._ UrcplUc cer'YU. Seen Ooeh leg1. 
Para. 0 'il%'&Y. 0. 101 •63 and 1'lM left t'brc&t ~ 

50 r lovv i,,.,.. 

m. 
128 UO/TO Lett pt~- Scar rt. 

Zl M 1boul.d.er. 

2• Arc\la. Kt. 

973 l.29 W/TO 1-tllft ··- . 
Rt. 1.:lgul..r.&l ""d 

r-iJIC W~t. 133 '61 Ila.I.a& rtgbt Let't l .. t. opa- Old rt. let't !.eg scare. 

55 M cbeet. c1t1ft. i'11lgua• ep1didJl!lit11. 
I 

ou.lM. Throat 
~. 

975 

41 M 

982 MiUlarCl>e - 14. i 
t.llP' pr'eleat. 181 l8o/ll5 

43 r Par&.3,_.-.2. 140 '62 lfnert ... iOD. Ptaryg1ua, b1lat Mmlaea, no ll«T1 lett 
A'bd.. pain. l'TO/lo8 '62. pairtc .,..... 1b.ouldar. 

984 

32 r 

991 ~-54 111lAt.p1zlCUecua , 

I Fara. l, il%'&Y .1. 175 120/ao rt. Hlll.l• ca ta• 
56 r Clben. 173 •61 ract,lett leat. 

D1abeta1. oi>&C1t1••· 

uterua 3 !'B 
l.001 MmlUClla - 13. abov-e pubi1. ~ 

t.llP 12/15/63. 129 100/64 pr961l&Dt. lx3 ""' 
JO r Para.T,;it"aT.6. ..,t. cerrtoal 

sr081on. 

1005 

I Abe.,t r1Cbt 176 lJO/TO 
3l M -· 

Abaent :a.t. ;:c 
1001 t1on ot oyebr: 

155 uo;ao 2+ Ar<:wi. Bilat. Prcetate l+ Scar right ear 
53 M ptern;1 .... Scar right 

1cgu1J:l&J. ..,. .... 

l.Olol 
Cbest pa1A iei. '63 120/46 Rt. ptarniQL 

59 )( 11 I I llalu lett l1m4 

Mlau'clle ... l T. 3• Ar<:wl. lett 2 midlinl ...... 
l.Olol UIPM. •64. 120 lJO/Bo ptern11.lL lx3 .... C.rrtoal Tina versicol.;:: 

~6,paT.4. 133 •63 Scarnd r~ eroe100. ut•l"'U.8 
r-111s w10t. ear <lz'la. 6-8 c:m. ~boft 

C&ricua teeUI. pub11. 

1043 ~-1•. 96 l05/6o l+ Ar<:wl. B1lat. 
t.llP 3/ 5/64. pte?711ua. 

29 r 

1050 Mnarclw ... 18. 
UCP 2/15/64. 138 U0/78 Diane'• syn- Scar r~t 

JO r Para.1,-..-.1. dr._. niroat biceps. 
Abel. pain. i.na-d. 

1500 
UT 12.0/70 Tbl'Q&t~ I !'lev1 rigb.t 

33 )( lo8 •63 sb.ouldor. 
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m:.ooo 
CXllCllTS" 

KISCELUlllCUS, COUll'll W lll'rt., UTue, P8'., 

!fllllQ.CG ICAL, TIDISI, rrc. \/IC acr PLAT X ... ray, •~c. llllXllGDoa.TIClll 

Pap: !lecat1ve tar ~t CallJI. 
1Artertot1cl.U'oai•. Inn-tiOll V1 tb • .- gl.a.odul.u 

!41n1mJ. arter1oecJ....,,.t•. ll,aoo rr 450 cell at1111.&. Occaae1CX&L &D\Mlle&ted l!&lA• J.n l\lllC. 
lq\IMIOUA cell coted. Good Bee. c:bHt .I-r&7 &ml glaa•H· 
eot:ropnic level. 

Cbfft x-ro7: Plural tbicllaniDll lt. 
ape.s::; 1.ncreuecl bronchO'ft.ac. 

Adeqape.tlll' '63. 18,900 47 403 Mt.rk:Ulp t'rca lt. llilWI J.nto &.,.X 
(T!CT) '63. 

8,500 44 415 R&l.e• cbeot. 

7,000 44 283 •64 h-tological uaa onl.7. 
No other ezaa 11.nce 162. 

3,400 43 283 PBI 6. 3 •6k. Obe ... 
J!:lperten. ion. 

No euainat10ll •1n•• '61. 

p 'B s 248 .. ~ •6k. 
Pap: l'leC&tive tar~ Cell.a. Artertot1Clerot11". 

!41n1mJ. arter1ot1cl.erot1io. 13,000 47 323 Mcd.-"17 bl.&11 Ht:ropnic level C&teract. 
tar .... -..r. have a relatively RX diabet ... 
cl...,~. 

l x l.5 cm ..... dorsua 5,SOO 39 28o 
Pap: 1'ept1.,. tor *1.1glWlt Cell.a. 
~tion Vl.tb ll1atiocyt1c Pregnant. 

right vrut. reect1on. !Ille. rmanJ. g&llgliOD rt. wriat 

l J: 2 .... llUbcU- .... Lipaat 
rt. h7PocbondiUIL 3,600 50 3~ P 'B I 7,9 '64. Arthr1t1a ot-t 

Svell!llg lett -· I 
I 

01-r c.erve peJ.~. ~tic ll1119rtrop!Q'. 
H&naen 1 1 iia ... t 6,"00 40 ~2 liaMec'• di•- quutioned. 

11one -.rrov takeD tar pn. stud 

9,zoo 42 427 B. Supr lo6 '63. Reep. 1ntect10ll II.I'\!.. 

JI. Supr l8o •63. Pap: !fecative t<Jr W.J.&llt lee•. 
llalicmnt Cell.a, 'r1'1.cllcm>c&1 Vaci· Cervical eroeiOll aZld lei~ 

r,300 40 370 ll&lla 1nteetation v1th mrited 1n• ot u••rua. 
ri-tton omd h1Jltiocyt1c reectioa Rec. h)'9terectcmy. 
l!lodac..-n.cal cell atypta. 

P.B I 5.8 '6k. 
7,000 40 32• Pap: !leptive tar ~ Cella. 

Mild inn-tiOll. l!igb eotropnic 
level. Ce"'1cal _,. 1a 1c:enty. 

Pap: lteptive tor *11gll&Dt Cella. 1-· I s71ldraW. 
7,900 38 3~ Mild u.n-tton. ~til>C 

eocl~tr1&l ceU. pre1ent. 

6,800 5l. m 
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fttcllT 

MO.' Pl.ft 
POll!llll BLOOD PllllUU AlrOlll BltcllT 

Mll, JD IISTtrf IRJlllIU CllTIKnlU lllAIT • t.IJICS an Gu or G)'1l SB: ta 

l50l UR I. 147 lo6/6o 
Abel. pail!. 

27 M 

1502 Mitll&Z'C!w ace 13. 11t•rua 31'1 bel"' 
UCP J'ul7 •63. 124 l00/6o ?!lro&t in~ X1plloic1. eern.ca: 

25 , Plan.. 5 ,gr&T. 3• er0111oc. 

7 -· pregmnt. 

I 

I 

I 
I 
I 

! 
I 
I 
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llLOOIJ CCH!lllTS lo 
M ISCIU.\llSaJS, 

camn:s LAJ Dl?A, Ur1.Da, Pap. , 

!(!UllOl.OGICAL, rmcas, nc. WIC BCT PLAT X-ray, •tc. llCClelllnlf.nCllS 

Cheot X-ray' CUod.. enl.arg.' 
'I, 700 :.6 258 m.1nl:r lt. •63. 

Cheat X-ray neg. •63. Pap: !legative 
for MIJ..1;inant Cella. ":'richOlllOnaa 

12,400 32 216 V&g1ll&l.i• 1.n.t'e1tation Vitb severe Pregnant, 7 moti. 

l.nn-tica, Vith ~tory 
;atyp1a and h.1.ltiocyt!c reaction. 

I 

l 

I 
I 



100 APPENDIX 8 

llltGllT 

1'0 •• PAST POUllDI 
11.00D PUllUU UDQllll lllCllT 

Alli, Sii IIS'rllaT IRJlll.tlS CllTtMftlU lllMT " t.mlll !lllT Gu or G,... Sll:IN 

z tlllI 65-1/4 92/&l 
Plori&D&l i9P ~. 
Mnt&t1oa; 

l33-l Gr II 171tol1e " •C&n and 
ll II 0 621 !IC • '64 <lep1-ftt&t1on 

Oii tlec& 

llep1-Cted 
3 ....... anllu. 

URI 68.2 ll2/8o M)'op1& per1.&D&l. ...,.. ; 
ll M U4.2 Pi<I· area bellJ.:: 

l .... 

5 
T l!looct 1n 5l.O 102/58 

ll II ltoola '64 u3.6 SyatoUc • '541 Neg. 
no 11. 1 64 

6 Recent out on l. 61-1/4 86/1'8 
bi<! toe; pa..-- 127,9 Gr. I 1ratoUe • tr.ch. IC&r Both te1te1 icW Neg. 

ll II t11& '54; 1nt. liver ode• p&.l.p. 
bepat1t11 date T 

Cate &U l.&J.t s~ 

8 thieb ; 111Dllua cc 

URI 75.2 ll2/8o Ol4 1-ti<lo #3 breUt d9ftl-
1.mpetico scalp 
'tb13b leo10t1 l:o: 

12 , i39.r Systolic • •631 ....... cri-at 111Dre 11.lul a ;i:. 
no • 1 64 ~t~:ievu. 

15 W/82 
llol.ee cc race U9•l/2 Gr I systolic m 11ec. 

lT 1 l58.l •t aitral ..... 

z. O ca llCICWle 1D llep~ted 
lT lp1CUtr1C pain; 99-31'- eo;&i lett lobe ot uea l. !LOte .. 

aoctur1&; tiec. U5.8 Gr I 17et0Uc • tb;rro1d1 toacu• C".i'bit&l rosa& 
13 F '64. papillM P1-D 

ted I 

lp:tcNtr1C p&1D Mole_.- Up; 
19 1 6o; scare oc 94 l.22/7'2 tear Z•l/Z::IO. 5 

head"' ..... t'1'aa l'-9.i. Gr I a-,.tollc lll ca 0t1 1e&lp ;llal !'leg. 
15 IC - childhood o1d Oil ara;brovn 

1nJ11l'iee 1pot1 on tfftll 

20 8-dach••; 140/92 P.A. Corneal p1-?>tl Pig. patch ·:.: 
broach1 t11; U7·3/'- 138/90 Ll t1on; ?JI 1n eyw neck; hiope: 

17 IC ml.en& .i. voru 1 159.1- Recbecl< 121-/82 lid rt. ( •56); pie. spou ,, ... •64 Gr I 1ratol1c lll neg. •64 tiec.i: 

l. 5"2. 5 ca tirll+ 
2l ltarac.bl• ; URI' I; 9'T-l/4 lll<lftbl.• nodule !Pigmented ;c 

lontl 1n mouth 11>5. 3 96/&l l. lobe ot t~- bl.cl< ot nee 
13 F •64 ro1d.; no cerr. 

tiodel ! 
:Al.UI 1A rt. ..... i 

lo6/48 23 C<Nlb.l ....w.as !Area ot iei: 
ot teet ('59)1 97-l/4 Gr I 1ratol1c 111 on sh&tt :f 

13 IC &bd. p&1D (' 58); 147.4 1 62; %10 • 1 64 1
pen1s 

ll1l4 tlllI '64 

32 Clleet ud &td. Pig. nev-.. 111 3. 
p&1D '581 "" n..o 96/70 cm on chest;. 

ii. IC ocaipl.&1zlta '61. 1)6.9 Gr I 11et0l1c m Tcaaila 2+ THt .. '.iova d•Pic· le•1c~o 

1
on s.i:in 

Occ. o~; p&1A Scan on J..e.;s . 
33 l.-. •lbov 81-l/4 U6/84 s-11 l.: ""' 

( •63); ....... •61; l4T.l lfo .. nevu1 on ::ec.!~ 

l2, no ccmpl.&1:1t• pa.le in cc~-' 
•64 

42 URI; &lid. pa1n; I:npet1go 3Co.r 

oo cCllPJ.&1nt1 68 102/&l leg and. :iec~ 
13 F •64 138.5 No m 5c&ned rt. DI wart• 

44 
CoJA.1 ooaatipa- 63-3/4 90/50( '59) Ilr&in1nC rt. 

14 IC tioa; eazoacbe• 13().3( •61 Ds,.tol1c "' ' 59 ear '54 
gr I 

BEST AVAILABLE COPY 



Individual Cll.ildren Physical Findings 101 

111.00D 
~'!Sa. 

MISCILl.Mmllll, 
ccuns I.I.I Dl~, llrill•, ? ., • , 

1IEDt.Cl.CXl I CAt, t'tlllllll , rrc:. WK ICT PLAT X•ray, eec. llCIMlllllln<JIS 

-
PPD • '57 

7,650 38 430 BCG • '57 
Chfft CIC 0 62 

:ind 5l. 5 ""; odd appear- PPD lletl· '57 Oll4 pl1,S1C&l. appearance • 
UlCe to race; sllort 12,025 36 396 BCG • 57 T cret111cidl huallJ voice 
lt.&tur9 Cheat 01C 0 62 

I 

Short st.atllft • stubb7 Prminent sortie &rCh on '54 i:-ra11 
ringers 6,250 37 ]65 b.eed or ~ deformed bUat. 

'62; PPD oeg. '57; !!CG '57 

' 

PP!> MC· '57 
7,550 37 328 BOO '57 

Cheet QI[ '62 
PBI 7, 9 ( •63) 

ll,075 40 454 PPI> nee. '57 
Bro '57 

7,750 38 331 PP!> nee. '57 
BCG '57 
Cheat CIC 0 62 

PPD neg. '57 
6,350 39 309 BCG '57 

Cheat 01C • 62 
J'!I 6.8 '64 

PPD neg. '57 
4,675 40 380 BCG '57 

Cheat CIC •62 

u.\OIC(T) 
7,825 50 :?65 Cheat Cit ' 62 

PPD nee. '57 
1,000 i.2 275 !CO '57 

Chfft QI[ ' 62 
J'!I 8.l ( •64) 

PPD nee. '57 
T,400 39 )65 l!CO '57 

ci.et QI[ • 62 

9,100 39 306 l'PD MC· '57 
Cbaat QI[ ·62 

8,625 40 585 PPD nee. '57 
Chect O! 0 62 

Ollc1duoua upper lateral. i'Pll neg. 'ST 
inc1acr pen1at• 9,200 37 li.40 llCO • 57 

Cheat ox •62 

7.65 36 366 (61 counts) 1lot ellll&1ned since '6l 
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lilIGllT 

llO •• UST 
POIJllDI 

111.00D PUISUll U!IClml 1111'.Cn 
AGI, SD IISTtaT !2'JIJSW CDTillET!U 1!1.\1.T • LU!W;I mrr · Gu or G,.. SJ:I!f 

-

"8 llo campl&izlte 103-3/4 138/78 
•64 155.0 Gr I antoUe 11 'l'ffth ti.De Liver st co•t&l P'.g. ;;atch !":. 

16 , 162; no m. 1 64 ..... gin neck 

Abd. pain d&ily; 
53 ~· h"P&- lQl-3/4 l.26/70 Corue&l T"...nea 

t1t1• (dater); 155.0 op&e1tte• 
18., lump• 1n abdo- (poetertor) 

..., •64 date ? 

5" Mottled P1c . • 
lfo • ie. lu:. •64 81-3/4 U0/62 dep14. oeck 

lO M l4<l. 2 Gr I s:rstolic m 

1

.rr. >au 01.uT. 
I biopsy '54 

65 Vucular "'1.:maly !Liver 2 ::m down Yeck. scara 
Mild URI '64 52.0 90/54 upper margin :ioted 

UF 123. 7 Gr I 1Y11tol1c m ot diac OS 
•62; no 11. 1 64 I 

69 UlU's; occ. abd. 

I 
lo8/72 I pain '58; vorma; 101 Gr I •:rstolic • Small nodUl• in ! 

~leg. 

14 ? neg, '64 155. 4 '63; no 11 1 64; c.o l. thyroid ' 
Cardi~ ' 

rz 
OK •64 136-l/2 130/68 

17 F :57.2 Griminprd iAbd<Dml OK Acne on t!.Ce ..... 
83 54-l/4 100/74 Rt. 1'I red; 

lfo bx. ·64 113.3 dental ·:ar1H•5; Neg. 
10 !' cerv1c&l node• 

34 

I 
i 

lfo •1c· bx. •54 57-l/2 82/6o OK I Sea.rs 
lO l4 124.0 

I 
I I 

85 "8 AH1!1· skull; ~t~o 

!Wonu; URI'1 120.9 rb1n1t1• I !'ace '57 
9 M 

I 
! ~pilloma -· 

86 "-4 95/50( •62) 0&.r1.e1; I <;hum.b; :i.ole 
Ot1t1• 116. 3 Gr I SYll m •62, genet'&l1%ed ! !"ace; 11.0.L:.i..;.s 

9., '59; no m '56 node• '62 i I ::t 
: 
I 

87 
! 

llo caql.&1nt• "8 78/58 URI I 
9 r •64 us. 3 Gr I •Yll Ill 

88 
52-1/2 82/6o Sore abdomen; I 3c&r9 

9M U8.o Gr I •Yll Ill di&rrbea I 
I 

139 45-1/2 92/68 <JI bilateral. Te•tea :!own I 3csr ro. 
!lo •1'1. lu:. •64 u5.2 Gr I 1711 Ill 

i 
u:illa 

9 M 
I 

I 
90 l!cep • "1 tl1 54 1'o lllLll"lllW' ,.,, bilat. Pigeon breut I 

bl.oody 120.0 beard •64 cerv. nod.es '6Z; liver 5 cm I 9 M <11&n'!lea ' 57 1~9 
I, 

i 
91 I 

lio •1'1· bx. •64 55-1/2 l00/74 URI,; rb1norrhea i 
9 M 124.l GrisY1m. I 

-·--

BEST AVAILABLE COPY 
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llt.OOD 
ClllmlTI " M ISCEt.WIOIJI, 

COUll'll UI MT&, Urt.ne 1 Pap., 

lf!llaOLQO ICAL, ?Vl«aS , l'!C. WIC llCT PI.A? x ... ray, etc~ ~?ICBI 

1,lZ5 i.a 295 Chfft Olt '62 
PPD nq. '51 
BOO '51 

6,300 4Q 531 Cl>aat 01( ' 62 

Lesion on ~ ,..•abl.H 7,350 57 368 Chff1; OI[ '62 
a almp.l.e p1-ted -

I I 

QllAl•t1on ct Sturge iolober 7,400 38 3iS ChHt 0Jt '63 
railed '58 !'PD neg.'56 

6,6oo 4l .03 Pl!I l2. Z '63 
!'Pll .,... '56 
l'l!I 10. 2 ( •64) 

Scan ct J.mpet:tco 8,400 I )6o Cheat OI[ '62 

I 
. 

9,200 37 350 Cheat Cl1'. •62 
pp!) "-C· '57 

9,400 38 404 Pl!I 9.3 (•64) 

7,28T 40 257 PPD nq. '57 !!:xaa1ned '6 3 
!!CG '57 No uaa. '64. 

C&te &U lait spot 7,328 39 2a.1 Cheat OJ[ ' 62 E:xa1aed :~ s.~n l'P!I ..... '57 
!lo -llCXl '57 

ll,450 38 rre Chut OJ: •63 

10,;oo J6 355 CMet Olt •63 

I 
10,900 40 395 PPD nq. '57 I BCG '57 

ll,000 37 :;eo Cheat OJ: • 6 3 
Pl'D neg. ' 57 
BCG '57 

9,a50 J8 298 Cheot Olr •63 
!'PD neg. '57 
llCXI '57 



104 

ll!tGBT 

*'·. PAST 
POOllDI !ILOOD PUSIUll AllQllll B!ICBT 

MOI, SU 1!IS1mT lllJOltlS C!llTIMIT!U HL\IT 6. LlllllS !DT Gu or Gyn Sllll 

-

I 

92 1 Int. hel>atitil 
IU1-zldibular :.8-l/2 Gr ! l'f8 111 llSR C&l"iel 3cars 

9, &bcff• 1 57; U7.0 
URI 

93 Active otitil 
!lo •1'· hJ:. •64 '>5-l/2 96/56 ....:Ii&; cervica.l Liver l ~ 1.awn ·~a on :.ega 

7M u5.a nod.,. 

~ Cllronic caucb I 
hoeit. ~or al.nu• 40 88/f:AJ 

7 '!!' trt tion in '57; 107.l 
~o stc. !lx. •64 

95 I 
I Polio l;().3/4 :au ·.mb. ~erni 

8 F :J.4. a CariH o.t birth 

i 

96 

I 
I 76/58 

Polio 3/63; "'l Gr I !lp1C&l. L1V11r !.Cd S'PlHn 
6 Ill <:mpb&l.itil '58 lo6.4 . .,. ,. ..... ~ p&lpabl• 

97 
URI '64' 41 

6 M r!U.llOrr!M& u3.3 !lo .. Scan on lee• 

98 84/50 
Polio ? ; co 3T Gr II 1ys a ~t Seara on lq• 

6 M 111!;. hJ:. •64 lOl. 3 o.pex & b&H 
Pz • A2 

lOO Abd.. pain; broncb 98/50 

I 
pn"""""'1& ' 56 ; 50-l/2 Gr !I o.pic&l 

8, no ccap41nt1 '6 llT. 3 . .,. .. 

lOl I Lim l cm dcvn I -1& •63 37·3/4 .:..:a.rs 
6 '!!' lOl.2 

lJll1 ' 641 polio! Microcepll&lic 

102 ~ lJlC•I· 37-l/4 38/40 (4T.2 cm); fiat 

t1on (•6o); llO.T Gr !I • .,. Ill bac.k t 0 head; T.m:pe:1;.1.gO .sea:-
6 M rect&l 'lll...U:OC meat&l ret&rdo.-

('f:AJ) r ;i!~n; o.ct1w 

103 PoUo • am 92/62 
-im.111 1ore1 36.0 Gr ! sym " Ll)I red.; 

6' on eorne:rs ot 105.6 P2 • A2 ph&nnx injectsd 
-·64 

' 

l.Olo !tee. except tar 34·3/4 
1J!ll • 64 104.9 Grisyam UllI ·•tth lett CK 'le.rte rt.. f.::c~ 

5 II 

105 
P<>Uo; lJll1 39-3/4 76/40 Ant. cUTic:al :K ~xcept -·-... 

5 r 107.0 lo o.x1llary 3C&rS 

nod.ea 

lo6 
Prev1oua polio 35 90/f:AJ Ant. !o po1t. Liver :. :.=. 

4 , 102.T Gr I S)"ll m. cerv1.ca.l node1 iO"Jn 

108 
Liver 3 cm. ''51 P'..mroma 33-l/2 SY8 11. gr ! •63 Cerv. nod•• :='u.rmc.:.e~ 

5 '!!' 

·-
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llLOOG cnllll'?!I • 
MISClt.I.AlllOJI, 

comns UI DA.TA, UrilUI, P.,., . 

~ICAL, ~S, d. illC 1lCT PLAT X•ray, ec.c. ~n1111 

9,100 40 520 PPD n ... '57 
ac:a • 57 

13,000 37 503 Cheat OK 0 62 

ll,500 39 6~ 

Cheat OK •62 
llil&tel'IJ. lower .nr. 12,500 3T 414 i?PD neg' 57 !!DIUned '6 3; 
p&l'IJ.y!111 (polio) ilCC '57 no exaailatica •64 

TotAl tlac1d p&&"&l.y!l11 ot 
lett leg with urcpby 15,200 )6 619 Rec. polio rehabil1tat1oa <Lt 
ot gluteal.I u -U Ebel" or *Jure 

Su.ll heed (47.2 .,..); 8,500 37 678 
tl.&t oc:ciput 

'lery al. lower rt. t'ac1&l ll,200 )6 528 !pipll19eal '119plaa1e on X-ray Rec. 1rall ond V1t • c 
pare111 per11at1 ot che11' (l11a. ) 

6,6oo 35 633 

ll,100 36 623 

a,i.50 40 6oo !!X tooail1t11; 
rec. •Ill& tor :wtard&t1on 

Ko arm veam.11 !'oual l0,900 )6 583 

I 

12,600 39 429 CllHt X-f'a7 OIC '63 

ll,650 37 433 

Very queaticmabl• rt. l0,6oo 37 417 
lover taci<Ll pan111 

13,200 36 490 
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lll!GllT 

MO.' PAST 
POQllDll BLOOD PUISDU l.IDCM2I HIIGllT 

AGI, SU ltm:&T lllJIJIW C!lftlll.l'ma 111UT 6o I.UICI EDIT Gu or Gya Sll:Ill 

-

109 
OlU 38-l/2 31.. pllarynz 

4M l.l4.0 1DJect1on 

I 
llO Pollo?; •leaa 33· 3/4 88/46 

I 
Impet !go leg• 

• di&rrb9 16lt 98. 3 Jlo • ~ ctiest 
4 M alU.n lHiona '64 

ill. Ant. cerncal 

I Jlo aig. bX. '64 29-3/4 No m RSZI ncidH; purul.et w.rt on leg 
5 M 95. T naAl cllacbarg• 

ll2 I 
Otorrbea; : llbd. 29-3/4 78/60 CV'Fi.c&l node1 Liver l ::m down 

6 F pain •64 I 93.0 Gr I s,w m 

' 
ll3 ! Scars; 

URI '64 30 No" ! IJlOle on -.i.pper 
3M lid OD 

ll5 
Jlo 11g. bX. '64 32-3/4 llr I 119 • Sea.rs on legs; 

4 M ar.o Pz. Az I mall-.a"""' o.r.n 

.u6 

I 
... 1111t01"7 32-l/2 Tonaill 2+ 

4 M 95. 3 

llT I I 
No ccapl..ailltl ' 6" 25-l/4 Gr I a,w • Ant. cerrtcal 5c&r9 

3 1 39.l nodu 

ll8 
Conjunct1T1.tU; 29 !!6/42 

I 
!olalgoloid •>'c-

3 M UlU 91. T No .. rt. shoul.der 

' 

ll9 I 

:Jl.·3/4 
I No .. 

DrainlllC l • ..... I Sea.rs 
4 1 92.4 I 

l.20 I I lk> bX. •64 :Jl.·3/4 
4 ll 92.7 No Ill 

l2Z 
lo bX. •64 29·3/4 I.. 'lJl al.. red L1 var l om down 

4 r 93.8 Jlo Ill 

123 
23-l/2 

2 1 ai. 3 88/56 I I 
: 

l24 

2 F 

l25 
l.l.ver ~ot palp. I 3C&r'5 :;r. _ ·~3 No bX. 01: •1!!- 29.0 

3 F !littcanc• ' 64 88.l; !lo • ·.ra.rta en :;'e~: 

·---·-



IOi 

llLOOD <DllDU. 
l! I SC!LI.llllClll S , 

COIJlnll I.Al D&TA, Ort.De, Pap., 

llZDIOLOG I CAL, nKllS, !TC. WIC 11cr PLAT l·ray, etc. UCCHllllllA. TIClll 

~ 

l'\JJ.l.neSI iD LLQ 10,900 34 410 

9,SOO 38 440 

6,350 35 635 

9,500 36 641 

: 
I 

7,SOO 39 490 

i 
I 

12,100 I 36 400 

I 
! 

. 
l0,900: ,, 385 

I 

u,soo 33 631 

U,6oo 39 585 

8, 750 35 378 

lie detectable parea1a ot 
let't lea;; m..-a lO,loOo 37 i.11 
•- tor both lea;a (calt, 
thi&h); Ntlexff CC 

8,250 3'- 53J. 

l3,6oo 34 328 

12,900 38 468 1963 uam1D&t1on; no 
•Jma1lat1cm '64 

i 
l0,6oo 31 ;28 I 

I I 
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WIICBT 

llO •• PUT POOllllll 
51.00D PUSIUU AIDClllll ll!IGIT 

Alli, SIX HISTOIT !llJUIIJS ClllTD1111U llUl.r " !.Ullll mt Gu or c,.. Sltlll 
-

126 
!Pollo 24-l/4 Tip O"! splffD 

2 M SJ.. 0 only 

127 Gr I •l'Stollc 
~Pollo; 21-l/4 1:1 1 63; 110 m I a.ll nevua 

2 F no hx. •64 audible at tl1ia l. cheek 
ti.m ('64) 

128 Coagenital !lell&ng1~ :1 

h-1.-. 16-3/4 neck: s.nd. 
F rt. anJtle; no back 

b.x. •64 

130 

I 
No m. 

l M 

131 
13 l'lo • 

l M 

132 
13-l/4 !lo m 

l M 

I 

134 I 
17-3/4 l'lo JI 

I i 
l F 

I I 135 I 

l'lo m I 

2 F 

I 
I 

801 88/64 I Oco. &bd. pain; 39.0 Syetolio 111 '62; !lead 49 Clll td.ver not I ·...ra.rts on 
a M repeated U1II 108.4 no m. •64 ;ialpabl• '1a!ld and ~ ... 

aoz I 
URI; abace1e 48.o Syetallc JI •62; Ingul.n&l. lo :io 3.C':ive 

aK Oii i.cll: '56 ua.1 no a 1 64 ant. cerv. node• 

! 
:.mpel:~O 

303 
UllI; &bd. "6 Symtallo " •63; l!eed 51.1 .. Botl1 t••t•• Sca.r1 -;:f 

8 M pa1D occ. ua.1 c.o. 1 64 decended nov :.m:pet~o 

98/82 
eo5 C&rdiac: suzg. 61 Gr I 1}'11 m '631 -ZD J11CP1& 

I 
~!I on=~~ 

' 57; p&tm>t 129-9 c.o m. 1 64,.bowver bUaterall)' ::~cot r sole; 
10 F <iuctua; U1II Pz 1• very loud 

I I 

&l6 
I, 

47.5 Gr I 119 " '61 General. 

I 
:;evi..;.s -· ::!J...-._ 

9 M ua.3 !ldenopath7 

102/64 C&riea &D<i 

I 9o7 41-l/4 Gr I &)'11tol1c 11. pyorrhea; sub-
Ila •18· b.x. •64 u.6. 7 '62; ""11. •64 ,,..,d1bu.lar ~od• 

I 10 M frCD C.Uiel J 

I I ~ud 48.7""' 

!lo8 
Abd. pa1D '59; :.9 ron11la 11; genl. Liver :. 5 cm 

9 F l YOliU 117.3 nod.el; ;:arie1 '62 
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!ILOQI) 
CClllDU. 

llISCIUMllCIJI, cauns t.\J Do\?ll, UTiAe, P1p., 

!ll1JIOLOI; ICAL, tlllGS, :m:. WIC llCT PL.\? x-r.,., •tc. ,.,__?IIJll 

-

d,600 35 433 

No apparent 111118Cl.• l3,500 32 ~ !lac. = &n4 V1t. c 

~··· 

U,700 33 3'° Rec. 1.rm mil V1t. C 

a.~ 37 485 

13,950 35 670 

8,000 28 470 !1oc. 1rca aD<i V1t. C 

U,400 Z9 n9 Rec. 1.rm aD<l V1t. C 

13,650 23 628 Rec. iroa &Dtl Vit. C 

s,aoo 40 398 

l0,700 40 1!65 ai..t. Olt • 62 
Pl'!) - I 5T 

u,900 38 299 Pl'!) - '5'T 
Bal - '5T 

U,400 i.1 1-58 ai.ft • fi1• leg. pr<al.DeDt I 62 
(- T J PPll • '5'7 

12,600 38 450 O...t ill[ '63 1963 --t1on; 
PPll - '57 !IC •--tton '64 
BOO • '5'T 

l3,6oo 36 454 Cbe8t or • 62 V•r; poor tfft!I 
PPD • '5'7 
BOO - '5'7 

9,138 40 520 ci. .. t 01C •62 1963 e-.at1oa1 
""e>:aaination 164 
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llKIGBT 

llO •• PAST 
POUllJll 

!LOOD PUHllU ~ REIGBT 
Alli, Sl:I BISTO&T !II.JUI.US CDT!MITIU lllA&T 6o LIJllCS D:llT Gv or Gyn SI.Ill 

8o9 
l.8-l/l> 82/6o Te•te• dew Sc:&n 

8 M 123.9 Vert t&1n1: •111 '" 

8lo 
·Zll !1110P1& OD; 

102/62 m:-lted cuppizlC 
URI 56. 5 Gr I apical ot dllc• bilt.t.; 

9 r l3l.6 s;rnollc ,. - .- rt. otitl t 
t'lulcticm&l -11& 

Bu 92/6o 

I 
Occ. Ol1I'1 56-l/2 Gr I o.pical 1111 SerOIUI MMl 

I 
ic r l.25.0 .. - !llnctioml <U1cbarge 

812 1'~t 'ol.UldMM; Tin•; 
cO!mW1on '57 • 58-l/2 u.8/76 ToaaU. 2+ illlpetigo sea.rs 

9 r cauaet 129. 7 Gr I S:y9 11 a.c'tive 1.m:pe't:Lo!; 
oa !'&ee 

81.3 
IJ:nir l ca dew I ~;UBI 55 104/n U111 tc:nailt. • ImpetiJ;o scars 

lO M u5.9 P? > A2; no •'64 on U1Sl>ir&t1on 

aii. 
llCM •61; UC· '64 69.0 92/68 llUd UBI Ll.nr l ca 11'""1 

l2 M 1)4.3 lo .. teat•• daVll 

81.5 Pa1m'Ul U>gu1D. 
... '631 &bd. 09.0 lo8/52 !:7e• ~ .... Skin clear 

l3 M p&1.n '59 ('5n) 149.4 No II teeth gooci 

ll2/52 I 

916 Systolic a '63; ToM:U.o l+; 
I 

Skin scars 
l04 no m. 1 64 Ult. c....-. noda1 only 

14 p 152. 3 A-z > p2 

I 
818 I 122/88 

I Scar• 
1lllI 81-3/l> I Gr I .,.. m '62; 'l'on91l• l+; only 

12 M 146.3 I10 111 '64 a.nt. cerr. nodal 
"-z > Pz : 

819 UM •62. Occ. lo8/68 

I 
d1lontlM I occ. l.23 1'o m '64; gr I Ant. ceror. o.ode1 

15 M Mid. p&i.n; lfil<. 5 • .,. ,. '59 
"8C· •64 

82o 
lion. I 581 Oii? l09 U0/70 Iog. noda l Oii 

l5 I( u6.l !lo 11, Pz • A-z on r~t; U1II. Scars 
nl'• nod 

821 ,_ occ. '591 126-l/2 98/62 
poGI' ll1'llt l4T. 7 lo • •fil<1 gr I Exopbori& Slt1D neg. 

lT r rtaioo1 .... ·i;i. • .,. ,. • 63 

92/40 
822 ~UIX l69 llZtruystolea 

'591 pul.. TIC 159.9 vith br.d}'C&rllia Li ftr e<I&• :;alp 
17 I( 'o)" hll:. '63; l10 .... 

(pulH 92) 

863 126/78 I 

1'o •1&· hll:. •64 85.0 lo .. 064; gr ! I Acne 

l4 M 147.0 ..,. ,. •62 

I 
82/50 1b1ouned nl' s; Liver ·~· &t 

I il66 Gr II sys • •631 Ult. cen'. noda&I 
Oil 46-l/2 l\llit Pz • I10 hard to ... lett cootal mrg1.n 

9 'I ll9. 2 ....Ubl•.,. Ill !'undua 

I •64 
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5LOOD 
CQll8ITI" 

MISCEIJ.Alf!Ol1S, 
Clllllnl LAI DA.'11., trrille, Pap., 

llll1ICLCG ICAI., nJMl&I, m:. lllC !CT 1!.A? x ... ray, •CC:.. llCCllmrlll ?IClll 

-8,900 35 300 Cbol•t OJ[ '62 
PP!) - '57 
!!CG - '57 

a,400 39 461 Che•t OIC •62 
PP!) - '57 
BOO - '57 

ll, 7'00 35 433 Ch•9t OJ[ •52 

8,8oo 38 333 Che•t OIC •63 
PPD - '57 
BOO - '57 

6,650 J6 4o5 PPD - '57 ChHt X-ray 

HMd 111&1>9 OE; 11.H Chnt OIC '62 
50. 7""' l0,8oo J6 285 PP!) - '57 

Bro - '57 

8,lOO 38 200 PP!) - '57 
Bro - '57 

8, 700 31 334 Che•t OIC •62 
PP!) - '57 
BOO - '57 

i 

9,900 39 505 Cbftt OJ[ '62 
PPD - '56 

5,450 38 m Ch99t OJ( '62 
PPD - '57 
Bal " I 57 

23,200 40 411 CM9t OX '62 
!'I'll - '57 Flee. ~1.a tar ot1.t19 :nod la 
:sea - '57 

8,500 38 425 PP!) - '57 
llCO - '57 

14,200 44 628 Chut OIC '62 

9,900 40 7)0 Che9t OJ[ ' 62 

6,200 37 203 PPD + '57 
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lllIGBT 

1'0 •• PU? 
POUll!lll 

11L001> russuu AAllCIG!ll Rl'IGIT 
AIOI, m Binat.'f !llJUllill ClllTllll?!U lllU.T • LUICS an Gu or Gya SttOI 

S70 
Polio :.6-3/4 92/66 Scare 

8 M 120.9 Gr I •19 • 

871> 
i!ub•terna.l. p&iJ> ll9 l.l8/60 a.led skill 

17 M '59; vcrm 168. 3 Pill •• ,.. • '58 leaioc 

679 ?J'./60 Marlt8d wart• 
occ. <ilan'tle&; 54.0 Gr I apical I.1 'Nr l .. dovn OD l. toot.; 

9 r eore on l. toot 126. 3 S)'9 II :.:npet 1410 scar 

.;:.er 11maag1.- n-.r 
116 l.l0/'10 disc • not Ch. !.mpet!.go 

18 M 169 •62 thought to 'oe '59 
sturge W.ber 

891 
Pa1n 1.n Jo1.n1:s; 90·3/4 100/68 

16 p neg. '64 151.9 1'o • 

892 

I Occ. ..w. p&iJ>; l.l4-3/4 92/50 
19 M DO SiC• hJt. '64 161.3 

900 canu; oerT. Sores on legs 
l.lO nodes '62 !.mpet igo ' 59 

7 p 

901 
Polio; URI 42 80/48 C&m.l..a Cl: MoUiacum :n 

1 r Uld ca\lgb '64 u.0.1 back 

902 78/50 

I 
1'o •iC· hJt. •64 40.3/4 Gr I 119 • v1.tb Lett nl sl. Impetigo -

6 'I ll0.2 1'""1 ftllO\W - retracted ::in elbow 
...m.r rt. cl&T:Lcl< 

Pal.101 tore1gr1 76/40 Botll ni• • are I 903 lJod7 ear; ( deat 38·1/4 Gr I •19 a '62; tbiclr. and prob· 
l .... •63); 107.4 Gr I apical •)'! &lily b&'ft t'luJ.d I 

6 r poor h...-1nC • v1. th obange c 'oell1nd thm; I 

Ol1l7 '64 ~ition tonaila l+ I 
92/50 

I~';~~ 90!> Abel. pajA '6 3 i Gr I 119 • •63, 
-·61; occ. i.i.-1/2 '62, 1 61; r&l•• 

6M ~ u3. 2 ill cheat ; clA&r 

pain •64 cheat-no m 
&udibl• '64 

905 S8/60 
llo •ie· bx. •64 35 Gr I apical 119 

I 
i..Jlcera leg; 

5 M lo6.l •"1th muaical :leVWI :.ett 
<tU&llt1 le~ '';7 

76/40 
906 S1911GrI •62; 
~ 34·1/2 no muniun l'..J.ver edg• st 

6 p lOT.4 aU<Ubl• • coata.l """'Sin 
spilt p2 •64 

909 

I 
78.o l.l0/'10 Intected throat 

14 F 14.14 No. 

l.l2/40 
9U Gr II 119 •at 'l1tt:.~c :-:: 

Broken wr11t '59; n apex •63;. gr I ;>ersist.i:"'.g 

ll p no •iC· hJt, '64 135.0 119tollc •at <::,nea 

apex •64 
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llLOCID 
OIMIDl'n" 

K ISCILUlllOUS, COllS1I I.I.I DA. 'Et., 11rtae. p .... 

nDa0L0G ICA.t., TllllJlS, ITC. WIC Bet Pt.AT I-ray, eu. ~n<111 

-

illlcllt rt. lowr ~1al. s,eoo 35 483 m - •sr 
p&Z'U11 ei..t OJ; •62 

13,400 37 293 PP!) • '56 1963 uamlZ>&tiODl 
oot aua1Jled '64 

1962 eam:lmt1cc; 
not~ •63 or •64 

8,300 41 235 

I 
r,900 43 295 

Partial. ·- •63; 
oot uaa1ud '64 

, 
~ !&.:..l:S 

Mid th~ 28 23. 4 19,500 35 543 CbHt X•il&T Cl: ' 6 3 !lie. iron &ad Vit. C 
Mid c&lt 23.4 22.0 
!.e1'gth 6. l 61 
(..... __ ,,.,,.._ ~n ~-1) 

9,900 ~ 26i. Rec. 1rcn &ad Vi t. c 

I Rec. &Ud1~r1c ·.rormp tor 
Rt. ieltoid vulalue ~ 13,eoo 39 419 ~ c&r'd.1c:m91&ly '63-l•r&T de&:t'lle11; tlllP&DQt<JmY snd 
noted •64 dn.1.o&p 

I 

U,000 40 435 

li.,500 37 6loQ 

r,aoo )!) 455 

6,000 42 325 

8,500 36 416 CbeiR Olt •61 
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llUG11T 

llO., PAIT 
POQIQ)I 

BLOOb PlllSUU AaDCl!D BlrGllT 
AGI, SZI Rin'OIT 1:1'.Jlll.IIS CEllTDllTDS RIAIT • LUICS 1!lllT G11 or Gyn Sl!!I 

-

912 Ant. cen-J.c&l. I !lo •1'DJ.t'1c:ant 58 Ba/56 ~-I puotida 

I 
ll !( hUtarr •64 130.8 do not •- I enlarg9(! 

! 

9l3 106/64 

I 
1'o llz. '64 "O Gr ! 1)'11 m '62; Cl...- Gen1 t&l.1& z Scars ot 

13 !( 1)8.o !10 ... Mi. "lllit impet~o 

1n ·64 

9l9 Swelling ot rt. 

I vriat; &Id. Ti·l/Z S0/50 
16 !( ~ •62 150 

I 

92l 

I 
I 

ll1II '64 56-1/4 108/50 Tomils .....+ 

i 10 !( 125.0 Gr ! .,.. .. 

I I 
I 

I 
I 

! 
923 UJ( •61-· 63; 82/6o I 

:o .. of lle&r1nCJ 46-l/2 3)'11 mgr I '63; C&riau.1 t .. th L1vu Z cm '62;1 !11.meroua 
9., OCCUiOtJ&l u6. 3 no m. 1 64 neg. 1 64 •car• •aracb•• •64 

924 
1107 ,,,. •62 ?Und.looce!lde<l. rt 

9 K teat11 •62 
I 

925 I'rP ' 59 lllo&J. 102/6o I 
Hosp. ; 00 •iC· 84-3/4 Gr I o)'ll m •62; SJ.. 1.nfect ion 

14 ., llX. ·64 145.9 no m •64 or tb.roat . 
I 

926 3z/6o 

I !'118i>t b.lin<lneH n.o S,.mgrI '59; ?l.tch of 
13 F 1n '63; ll1II '64 140.6 00 m. 1 64 '..:llpet!.gc .J:: 

I 
: 

9,, Pollo, Tpiln 1n 
I 59 J 1JllI and 50-1/2 TS/58 

I 8 !' leg pain •64 120.1 Gr ! s)'ll o.ptcal Ill 

I 

I 
I 

93l I 

UllI •64 53 ~/56 I :'1.nes. :n 
10 !( 122.9 ! ':runl< 

93T 77 I 137 

I 
~llus.::...:c.\ 

ur 

939 

I 
lo •iC· llz. •64 149-1/4 U8/58 

18 I( 163.1 No II !U.Q scar 

i 
I i 

940 Do&tneu 162; 3J.. 3/4 g;:J/50 I I I 

otorrb.ea '6l 146. 5 Gr I s)'ll m '62 C&riel + •62 

I 
~scar, cause' 

15 !( I 
I 

I 

946 I 
9l-l/2 106/62 

I 
Scars 

13., 14T.8 

I 

i 
950 i 

!lo caapl&illt1 1 64 158-l/2 122/82 Obe•• 
20 ., :.;5. 4 i -- --

BEST AVAILABLE COPY 
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WlOD ClllllBU • 
MISCILUlllCOS, comns !Al Dl'l1, Urille, P111., 

~ICAI., TIJ!Gll, nc. \llC llCT Pt.AT X•ray, ecc. u~nca1 

-

12,000 36 ?15 Cbeat Olt '63 

8,400 39 340 Cheat 01: •62 

!ArthrogrypOllu '62 7,SOO 39 308 ChHt OIC •63; 
WD ~ '56 

Cerrte&l. nodea 19,500 3i. 335 Che1t Olt '63 

I l0,6oo 38 423 Cheat Cl'. •62 I 

ClOIN.I &lld. bJPeftC1'1TII 1'ot Olalailled lince 1962 
retlue1 '62 

6,6oo "° Z75 Chlat Olt '621 
Plat.let• ( '59) 340 

('61) :.53 

u,aoo 40 )6o 

8,600 )6 651 CbHt Olt ·62 

13,ZOO )6 465 

?-. lOl, proMl>ly da8 to 
~1.&0 let11ca1 on l.ep lT,SOO 37 510 Cheat Olt •62 

10,aoo 43 220 PPD '56, DIC• 

!lot •:aa1Aed. since '62 

8,500 40 335 Cheat ()It •62 

Cb .. t X•r&Y '62; praa. pul. COINI 

6,500 41 75 Wiltrat. rt. 'o&le 

PBI 6. i ( •64) 
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WIICllT 

llO •• Put' 
POIJllDI 

111.00l) PUSIUll AJIXlllll lllliIGllT 
AGI, SU !IS"DT Il'IJIJl.tlS ClllTDll'?llS HIAIT " wm:t EDT Gu or Gyn SKlll 

952 JoiJ:lt paiM '6l; 43-3/1' 54/52 C&riH Sea.rs onl7 
DO 11&• lllt. ·61' U5.0 

1 M 

954 l!CI( &. WM '6l; 
UllI 39.0 7'2/40 llllJ.1'0!-.ll. Li"Nr qe p&l.p. AC"t !. ve !.mpe"': :. 

T F lQ9. 3 ,11m& '63 

955 
llo •1'· lllt. '61' 98.0 U6/82 T!.nea ipot a 

12 r l45.0 

' 
I 

959 Fa1l1t l.Dg •t>'l.l.l...I , 127.0 120/82 

I 
ed .. ot !ee1:'63; 150.0 Gr I •YI 111 •62; l+ tonail• 

16 F neg. '54 no a 1 64 

960 104/TO I 

No •1C· hx. ·61' i 91-l/4 Gr II-m •YI Ill 
13, 143 '63, 1 62; no m 

sud1bl.e •64 

I 

962 11o ... '61; jo1l1t 61-l/4 54/50 

I 
pa1A '6l; oau&• 1)0.l Gr I •18 m •63; 

ur 1l1 •64 no m '64 
i 

972 
Otit1a Ulli 45-l/2 8o/40 C&ri•• ~lluscum ' -: 

9 M abd. pa1l1 '61 UT.2 

977 109-l/2 122/76 I 
157. 5 

I 
18 F 

9iti I I 
No 11g. lllt. '64 lOl·l/2 38/70 I I Sea.rs of 

13 F 151. 3 

I 
1.:npet1go 

I 

I 9'79 
llo •1C· hx.. '61' ~2-3/4 

9 r U5.l 

98o Occ. ~ia 
'61; T pilH '59; 35.0 ~/&J Liver~ at 

ur "" •1&· hx. •61' U4. 3 collt&l. ..-gill 

Molliac:im. 1 

9lh scsr on :...J...:.__ 

1l1II '6i. 51-l/2 eb/50 Li wr l cm dcwr. .::re1t :OJ.!r'_ 

lO M 125. 3 QrisY8m fJ.Ctive ~;e 

987 
!Liver 2.5 cm •611 -·6l 98 cm '61 I:n:pe't!.g':l 

1 M 
I I 

989 120/fiJ I 
~ollu.sc'..4:1 

GrisY1m'59 ~hest 

19 M 

992 Admitted to 
hoap. W1.th 32-l/4 Gr II •YI m '62 1 Liver 3 :m '59 :::rpe'ti~·.: 

6 F ~·59 19. 2 
\ 

BEST AVAILABLE COPY 
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BLOOD CCllllll'TS ~ 
MISaLI..UllOUS, 

CCIOB'!I u.a Ill Tl., TiriAa. , .... 

tl!lllOLOG IC#.1., ?IDlaS, m:. lllC a CT PLAT 1 .. r..,, •Cc. ~n<111 

-
Cervical. &Dd &Z1l.l&r7 L6,400 37 610 
n~I 

I 

U,6oo 38 328 

7,8o0 39 538 ChHt Oii: •62 

PPD • '51 
U,lOO 38 4.48 

Cb11t '62 !.ntUtrate rt. bu•; 
ChHt •63 neg. 

9,250 31 390 PP!) - '51 
CbHt rill• '62 

6,700 35 365 Cbfft neg. •62 

16,874 
1963 ...U.t1cm; 

39 364 Clleet nee. ' 6 3 not~ L961> 

I l),000 
5 ""· pregnant; 

28 42Z rec. !.rec &Dd V1t. c. 

1.~1 39 2J.8 

9,700 "° 386 

8,400 ~l 283 

U,400 38 ~lO a-t ,,... '62 

I 
Not exaained si:lce L96l 

!let ODll1nK 11:1c1 1962 

1 ·~ __, ·- "'' 
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WIIG11T 

1111 •• UST 
POUllDI 

111.00D PUISUU: A&IJallll ll!IGllT 
AGI, Sii HIStolY lll.JIJUU ClllTlllnDI lllAl.T & LllllGS !lllT Gu or Gya SJ:lll 

993 
:....., Wider -· I oar l cm •62; 

!le •111· lu:. •64 :J.4-3/4 94/fiJ wart rt. = 
17 P' 154.6 !le II 1 62; IC&rli '-:-

995 
Excoriation x 
l1p, :aole OD 

URI 42 oheei: '63; t1:. 
7 F ll0.9' on face 1 64 

Joiat pa1u at J.D6/fiJ 
996 aicbt tor yra. , 62-3/4 1'o • el'9Ct; gr I 

DO bJc. ot turthez :33.1 OLP...,.,.11- !zopll0?'1.& ' 59 Breut ieftl.. • I BU&t. &CUt• 
ll F J 01.at pain '64 ent 1nl7 tlJDc • 

3 ct!t1• lllld.13. 

t!.Oll&l. : 

998 Wect1oua hep&• 
I 

PraUneat i 
t1t11 '58( 1) l 119.0 128/a:J papi.llAe OD I 

17 F no bx. ot •13· •6" 155.? !'lo"' tongue, :i&rk t 

i 1n color I 

1002 

I 
!JRI '64 :.3 94/66 

9 K u3.1 Gr r syw 11 C."1.e&l node• Act in impe~:...· 
I 
i 

1004 Joint pain •61; 36.0 
no llll:. excorpt 104.0 QrI1')'W11 Tona1l1 - Scars tb.roug.~-

6 >' M URI •64 out 

1oo6 Abel. pain atter 82/fiJ tJ.ver edge at 

I 
•t1.l>g; poor 36-1/4 Gr I 119 m •63, coat&l. arg:l.n; 

6 M appetite '64 lo6.2 '62; no m 1 64 l• tona illar 
b.ypertroplly 

1009 I I 
37.0 I i 

5 M 99.1 Gr I sya m Liver l cm down) i Scars 

I 
i 

I 
1010 

Earache•; .oo 33·1/4 Gr I syw aJ Va.ccinati:::? 
4 M •13· lu:. •64 99.6 mud cal Liver l on. 3C&r (tresc 

lOU 
No 11gni.t1caat 33·3/4 )!ol.luac= 

5 I' bx. •64 97.0 !'lo Ill 

I 

1012 Pol.10 (! )1 occ. 
abd. pa1n1 aag. •1-3/4 90/fiJ Scars 

6 r ucept URI ' 64 uo.8 

1014 88/46 
39·1/4 GrIIOL1n 

8 M u3.4 ap1e&l _,_ 
mitral ...... 

I 

1015 
29. 

3M 

1017 I Uabilical Jo:l.nt pain '61 28-3/4 Tong11e deaqua• 
6 M 95.6 mted •62 harni& '62 

1018 Skin •.il.oe" 
30·3/4 Sywgr!m 1 62; :eg '62; 3,: 

4 M ?2.8 ~ m. 164 ::r. :~gs --

BEST AVAILABLE COPY 
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!LOOI) 

CCJIQ9TI " 
MISC!L1.ut10US, 

COUll1ll t.\I lll'D., tlriae, P.,., 

ImJllll.Q; ICAI., TOMCIU, nc. WIC BCT PLAT X.•ray 1 ec.c. UCllllllltll tIClll 

~ 

lO,lOO 40 445 C?Jaat 01C '62 

8, :JOO 38 350 Cheat OX '63 

l•. :JOO 33 629 PPD '56, oepti .. ;cbaat X•r&7 •62 Recheck X::•1'Yi l'9C. iron and 
prao. pul. conua Vit. c 

l0,900 40 326 Cheat neg. '62 

I 
~ OodH l Cll 14, 500 35 363 

Node• thre>Jghout 
1

12,aoo rr 68J. 

I 

i "·~1 37 553 

I 
I 3,::.oo 38 280 

I 
: 

! 1.l, 500 37 613 

1.l,400 38 283 I 
I 

7,200 35 1>78 

6,600 42 225 

12,200 41 167 1963 eDllirlation; 
no't eDllined 1 64 

9,600 33 416 1963 e:xaain&tion; 
not eJOl&iRed ' 64 

12,300 36 649 

I 
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lllICllT 

llO •• PAIT PCJUlllll 
ILQ01) PIDIUU illJClllD Hltx:llT 

AGZ, SD llISTm.T I1'JlllW ClllTDIJTIU lllA&T .. Lllll:lS !Ill'? Gu or G.,.. Sll:Ilf 

1019 Dronch1 tia; Actift 
UllI 30-3/4 u ..... edie 1"'pet1co 4, 95.z p&lpab.l• 

ConJunct1T1t1a 
1.020 ' 6 3 l 1:1u1i:.r :atpe't1go; 

Reel •Jff l yr. l 28-3/4 "CllJUllCti \'al l<eloi:i-like 
5 , .,.. 1t1ll "'1' 61 94.5 veaeela J.n,Jectecl J.e11an on 

ill •64 nee.It 

l02l 
22. •61 Im:pet1co ''51 

5 , 

1022 
32-l/4 

4 ., 99.1 

1024 Ili&rrhft V1th 
blood ' 61; neg 39-l/4 ~r I 1111'8 11. •63; Scan 

4 M •64 100.0 00 m. 1 64 

.. 

102, Dra1n1ng ...... 
pol101 neg. hz. 29.J 

5 , •64 93.5 S,.GrI11 

I 
Slcill neg. 

1026 

I 
i 

!!It. neg. •64 29-3/4 I 
4 F 96- r Gr I IYll m Sl<1n. neg. 

l027 
No •ie· hz, •64 27 Gr I s)"I a, Scars onl:r 

3M 87.0 very !&1.Dt 
I 

1028 Occ. d1&n'bn 
With bl4. or 21-l/~. 

3M pua •63 

1029 
I 29-l/4 

3 r 90-5 

VitU~go< 

lO)O spots :r. :: 
29-l/4 i..'lgU.1na.l 3<.. 

3M 90.2 Gr I &l>ie&l IJ'11 ' ::ontraC"'!ure 

I hand 

lOll Mollusc:.:m :·· 

l'l:il.101 "" •1&· ":runk; .....::tpe'": 

3, bx. •64 30-l/2. GrI17111 on :egs 
, 
I 

1032 
Nee • .,.... •62 

4 I( 

-
1033 U0/78 

Nee. •64 105 Gr I •Yll •63,•62 
14 I( 150.0 nc m. 1 64 

1034 Worma, poor JQ/6o I Scars appetite •63; 38.3/4 Gr I 1111 • - :'onaU. l+ 
6 F URI onl:r ' 64 112. 5 ?2 > Az 

BEST AVAILABLE COPY 
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llLOOD 
~· MISCILUlllOUI, 

CCllll'!I UI ~'If., UrtAe, '°'. , 
!llUalS.CG ICU., '!111:&1, nc. \llC acr PLAT 1 .. r.,., •te. llCXllDDl TIClll 

-

U,lOO )II 3T3 

li.,850 37 629 RX tJ>rectlld. oecl< ICV 
(IlllC1tft<:1D 01.Dtmlnt) 

15,400 35 ~20 1963 a.1D&t1cm1 
Dot~ •64 

8,200 !T 665 

8,500 JI> 400 

13, 700 40 635 

U,200 JI> 51' 

9,100 39 ~23 

lZ,500 36 Jl>T 1963 .-uon1 
not -- 1D '61> 

Mollua.,,. Oii bccQ'1 wrt a,r,o 37 4llo Oil-
9,6ao 36 510 

8-.aci.-. ~ ,..u •61, 
'63; pnl.. ~J llO 10,900 38 52' 
J.ec-11 

Rot~ •:!ne• •62 

Adc.l.e11C111t b~ ...iars.-
- rt. '631 br9Ut• T,900 38 61.3 
,,~·64 

9,400 39 ~10 
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WIU:IT 

IO.' PAST PODlllll ILOOD PllSIUll ilDClllll au:u 
Mll, m BISTOIT lll.JUIIll ClllTilll?!ll lllAllT " !.llSI !lllT Gu or Gyn Sill! 

-
1035 u.6/76 

l'lo •14:· bX. •64 lOT.O llr I 11'9 11 • Scar• 
15 , 146. 3 m.tr&l. .... 

1036 lo6/64 
l'lo •14:· bX. •64 66-3/4 Gr I 119 11 '62; Liver at coat&l Scar• 

12 II 134.1 no 11. •64 margic 

1037 Pl>lJ.o i.- I 6 
IUld '631 "" 24-3/4. 3 ""' 1JlCU1.n&l. 

2 II iDt-1 bX. •64 l:lanlia 

I 

1038 I 
~only •64 27-l/4 I Scar• and 

2 II 84.0 I act1 ..... 1.:l!pet: 

i 
! 

1039 ! 
URI • lllil.d. •64 Gr I 119 "not Scar• 

2 II trazia1tted •64 

1040 l'lo •11· hiatory 
'641 polio •63; 28-3/4 Seara 

3 I( ~ oa ll9Ck 87.o 
ic •63 

-
lOll.4 

l'lo •1'· bX. •64 20f Liver edg9 5kic neg. 
2., ~iui. 

1045 
Spleen 2 ::m •63 

2 M 

1046 

I 
17-3/4• l'lo .. Iara MC· Sl<ic ~ ... 

l II 

1047 
!lo •1'· bX. '64 18-3/41 Spleen 2 ::m ' 6 3 

2 I( 

J..oi.9 I 
l'lo •1'· bX. •64 35.0 I 

i.11 97,9 l'lo II. I 
I 

ui,i 

I 
tlllI 59 104/56 

9 I' 123.6 

I 
lO'S2 ! URI 58 106/74 

U. II i32.1 llrI119a TonlU. 3+ 

1053 
!lo •1'· bX. •64 33-l/2 92/58 

5 II 99.0 Gr I 1711 ll TonlU. l+ Liver l Olll dOV!l 

I 

I 
I 

1054 I 

l'lo •1'· bX. •64 15f GrI171111• I 
4 II llSR 

I 

BEST AVAILABLE COPY 
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llLOOll CXllllllTI • 
KISCILUlllCllJI, OOllll'lll LAI DltA, trri.ne, P•., 

N'!Ul.ata:!CAL, T'lllllll.S, m:. WIC !CT PUT l•ray, !tc. lltallllllllT!<JIS 

-
12,500 42 433 Chen X-ray nq. '62 

ll,000 37 151 

FrHll va.ccil>&t ion scar 8,025 37 681 

10,700 35 500 

14,lOO 44 493 

9,6oo 37 6o3 

- ll,000 29 635 Rec. 1rCn am V1t. C 

12, 700 35 545 1963 exail:at1on; 
not Ullla1ned ' 64 

10, 500 34 520 

17,700 35 634 

lll,200 39 494 

9,400 36 495 

I 
8, JOO 38 490 

113,800 39 225 

I 
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ll!tGll'f 

1'0 •• PAST 
POOllllS !ILOOD Plllstral AJDQllll 
lllIGBT 

-.1a1, Sil BistlllY !llJIJSI!S CDTl:KIT!U lllAKT lo t.llll:S !!llT Gu o~ Gyn SJ:Ill 

1055 

l r 

1056 

I 
8-3/4. 

l M 

1057 I 15# No a 
l F I 

I 

1058 
3-l/Z t 1'o "' 

l M 

1503 Sorea OD 

nostrila I no b.J:. 30-l/4 78/58 
6 M ot •1'· •61> 96.l Gr I apical 119 Scar1 ,. 

1504 Pollo (? l d&tet; 
no •13· tliltary Z5·l/4 Gr I o.pic&l 119 

Z M o.aide tr<& leg 85. z .. 
p&ina •64 

! 

I I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
i 

-
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BLOOD O>lllllTI & 
MISC!LI-'ltlcilS, 

coutn3 ~ llt.1:t., Urine, P ... , 

M?m.OLOC I CAL, rmas. ITC. lllC lie? Pt.AT X-ray, etc. UIXllllllDt. TitllS 

-

!lot el<Uined • 64 

I 

l2,6oo 36 636 ,..cs- t'raa o:CN'8 111.lk. 
inc- to r1ce or Jucaroo 

I 

18.~ 37 ;50 

I 

3, 588 39 
251 I 

No evidence ot pare111; 

I refiena normJ. 

' 

i ' 

I 

I 

I 
I 

I I 

I I 
I 

I 
I I 

I 

I I 

I I l 



APPDDIX 9 

Al'l'BROPQ4l'l'C S'1'UDY OF ADOt.T MARSBALI.l:SE 

Albert R. Behnke, Jr., M.D. 

1"erence11t ud the aua ot the u circtlllterences divided b7 r 1• a ltiologic 

coutant, approximate~ 195 (194 to 197) 1"or widely d.itterlllg groups 01" males. 

u the mean value 1"or each meuuremeut ia divided b)' r, then the quotient 

(Mee:A/F or d) can be used 1"or compariSOD 01" meuunmeuts. 'lbe d values a.re 

tJw rav meaauremeuta cODverted to a ccsmon D&si• ror ccmp&Z"iaon ot relative 

body size. 

Analysis of Data. 

Group l 1'~ 10 Group U 1' slO Reterence ~ 
Age 30.3 yr. Age 31.8' yr. 20 to 24 1r. 
Weight 52.4. q. 51.2 q. 56.8 q. 
Height 15.lO da 14. 71 da. 1.6. 38 da 
FM'. 2.797 ., • 2.793 F • 2.832 

CircUllltereDCe Clll d Values Clll d Values C1ll d Values 
{ ca/Pl (:!iF} (=/F) 

Shoulder 94.oa 33.63 94.45 33.82 97.16 34.30 
Biceps ~.44 l0.17 26.53 10.22 26.90 9. 50 
Forearm 23.95 8.56 23.14 8.29 24.26 8. 5'7 
Wrist 14. 76 5.28 14.65 5.25 15.31 5.40 
----·- 81.79 29.211. 81.02 Chest 29.00 83.17 29.39 
Waist (Abd.l) (70.99 )(25. 37) (72. 30)(25.89) (66. 33)(23. 42) 
ADd. avg. 79.52 28.43 78.65 26.17 72.33 25.53 
Blzttocka 90.95 32.50 90.l.1:$ 32.30 94.60 33.4.4 
'?high 53.52 19.14 51.87 18.58 56.24 19.85 ------
ICme 34.97 12.50 35.52 12.72 35.16 12.41 
CaU 30.33 l0.84 31.65 u.34 34.37 l2.l3 
Ankle 19.59 7.00 20.01 7.1.6 20.74 7.32 

553 197.3 550 196.9 560 197.8 

*Inclividual data on separate taole. - Factor (F) ,..1/,'!r.to.1, W'(weight), h.(heigbt) 

l26 



Cheat 

SBLIC'l'ZD MIAStJ!IDll1ftS FOR CCl4PARISCllf WITH 
tr. S. DEP'l'. OP .AGBICOLTO.RE DA'l'A 

ATera.p d values 
G~ l Sa ll 

d Values 
29.l2 

tr. S.D.A. Age Graap (35-3911"·) 
1' • l2l5, W(6l.ll kg) 

h(l.6.04 dm., 63. 3 in.) 
r • 2.960 

cm d Values 
d8.93 30.04 

127 

!1. S.D • .A. Ace Groap lOyr 
1' • 6253 
w(31.90 kg) 
h(l3.82 dJll) 
F • 2.252 

cm d Values 
b7. 7b 30.09 

'il&i at ( Atld .1) 25.63 74.~5 25.29 57.77 25.b5 
Buttocka 32.~ 99.34 33.5t1 71.88 31.92 
Thigh us.~ 57.00 19.25 4l.b0 l~.50 
Cal:t 11.09 33.22 11.22 zr.~ l2.l7 
Knee l2.6l 35.30 11.93 29.03 l2.89 
Forearm !j.4,2 24.69 8.4l 
Wrist 5.zr 15.26 5.16 
Antle 7.oB 23.bO 6.98 

Sua 150.5 l5l.8 

INDIVIDUAL DATA 

Yoang 'ilcJme!I. ( < ~ fr•) 1' • 20 divided into tvo groupa 

Group l I • 10 l!od7 Weight • n2 x h. 7 x ~ D • Sia ll cm/100 

llo. Age B'eigbt Weight Wei girt SUa Circum. h is height 
decim. ebe. Cale.* CID in dm. 

14 35 15.13 57.7 56.l 574 

l,l:j 36 15.49 49.3 49.5 534 

24 23 14.92 ~.9 41.l:S 497 

lOOl 30 14.92 51:'.8 59.7 594 

1050 30 l5.b7 b2.7 03.0 bOO 

1502 25 15.49 56.4 53.9 557 

71 3l:S 14.41 56.6 55. 7 5tltS 

~ 25 15.37 50.4 49.~ 537 

51 35 14.90 45.0 4o.2 523 

lj32 26 l1'-.o7 45.9 4o.2 52b 

Mean 30.3 15.lO 52.4 52.2 553 
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DmIVItCJAL DA1'A CCII'?'' D 

Group ll I ., lO 

lfo. Age Beiglrt Wei.girt W.ight Sim Circua. 
Decia. Ooa. Cale. ca 

835 30 l4.6l. 43.6 43.5 5ll 

~l 3l 16.07 61.8 59.5 578 

~3 35 14.61 ;8.4 57.4 587 

865 31 l5.l.8 44.l i.2.5 ;oi. 

867 36 15.03 52.7 55.8 573 

895 34 15.l.S 54.5 54.6 565 

896 24 12.59 4.5. 5 4.3.5 538 

932 29 14..48 4.7.3 46.4. 529 

934 29 14.73 64.3 64.4 620 

~5 39 l4.6l 40.o 40.5 493 

MeaA 31.8 14..71 51.2 50.8 550 

-------------------------------------------
* Ca.le. Weight (kg) • (SU. Circua./100)

2 
x b.7 x .255 

Gravid! 49 

" " 

" " 

25 

l.8 

26 

15.49 75.5 74..2 

74.6 

81.2 

739 (l2 circum. Abd(l} 3a 2 

15-37 76.4. 

l5.4.3 82.0 

74.2 

773 

" n 

" n 

Cale. Weigbt (kg) • (&a l2 circull/ll2.9)2 x h07 x .255 

l2 Circumterencea • lO circua. + Abd (l) &Dd Abd {2) 

(ll " " • lO eircum. + Abd (avg. ) 

" n 

" 
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ROIGELAP MALES 

Heigbt Weight Cale. wt. F_ Sm ll Saa ll 
~'.h1/h:) •7 C1reua. C1rc1m . 

F 
.2~ l: _1'_ .= _12 ~ ]O_ l~ ~o_3,2) 

16.27 63.7 64.6 3.007 590 196.2 

G~-1.l: ! _ ·- _!.0_ ~ ,!8_ 14:2 .: .231 

16.15 70.8 70.6 3.178 61.6 193.8 

E~ 1:1! ! .= _ 1,g ~ _28_ J5!.: .§41 
15.58 61.3 63.0 2.995 196.3 

Q1?2R ]:V_lf_ •_ ]:O_ ;.! 13_ l6.i .: .§81 
l5.8o 61.6 62.7 2.987 586 196.l 

Grottp l Group ll Grottp lll Group lV 
Circua. Mean Mean/F Mean twan/1' Mean Maan/F !Wan Me&D/F 

C1ll d c:a d Clll d C1ll d 

Shalll.der 107.l 35.92 109.6 34.6o 102.9 34.35 103.4 34.6o 
Biceps Jl.65 l0.65 33.u 10.42 31.53 l0.53 29.12 10.32 
Forearm 27.64 9.30 28.54 8.98 27.47 9.18 25.75 8.63 
Wrist 16.54 5.57 17.46 5.49 17.48 5.84 17.40 5.82 
------
Chest 90.00 30.00 95.05 29.92 91.32 30.49 91.96 30.82 
Abd. (avg) 76.05 25. 54 84.40 26.56 82.63 27.6o 86. l.6 26.84 
Buttock& 89.95 30.12 95.45 30.05 90.16 30.10 91.67 30.70 

------
Thigh 52.72 17.99 56.38 17.74 51.91 17.34 50.51 16.90 
Knee 36.51 12.17 38.33 12.05 36.75 12.29 36.75 12.32 
C&l.t 34.63 u.69 36.53 U.50 34,34 u.47 32. 38 l0.84 
Ankle 21.09 7.19 21.61 6.8o 21.32 1.12 21.30 7.13 

196.14 194.U 196.31 196.92 
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RCBGEE.AP MALIS - IlmIVIDUAL DATA 

845 
864 
881 
882 
885 
966 

1501 
823 
77 
10 
27 
37 
4o 
73 

827 
826 
830 
833 
836 

Sua ll CircUm. Weight 
ca Oba. 
604 10.0 
622 70.4 
642 77.0 
555 55,7 
592 63.2 
6oo 67.3 
617 66.8 
588 63.2 
558(b,l5.50) (55.8)** 
6oo 63.2 
592 64.l 
597 66.4 
568 56.8 
610 7l.6 
571 57,7 
551 54.o 
604 68.6 
591 61.5 
554 57.3 

Weight 
Cale.• 

67.6 
7l.4 
77.2 
56.2 
65.3 
67.8 
10.1 
65.1 
55.8 
65.2 
65.8 
66.9 
57.8 
71,9 
59.4 
53,6 
67.4 
65.4 
57.5 

GW ll- N: lO-A-;.-Ag.-48 - - - - - - - -
842 612 70.0 67.8 

50 66o 84.l 82.4 
917 657 83.6 81.2 

7 578 58.2 6o.2 
4 6o2 65.0 67.5 

16 569 56.4 58.o 
849 720 99.1 96. 5 

l007 616 70.4 69,9 
68 575 60.0 61.4 

Rem&rlta 
C&lc:ul.ation or Weigbt. 
swa ll Circua.4100 • D 
o2 x Height' x .263 • Wei31lt (kg) 

Rmber SI.Im ll CircUll. Weigbt Weight 
cm Oba. Cale.• 

41 550 52.7 55.1 
8o 582 57,3 58,9 

973 583 58,7 6o.9 
947 549 50.0 53.1 
84o 619 70.9 71.4 
853 625 70.4 68.7 
ll 549 51.l 53. 7 

910 559 54.5 55.8 
82 587 6o.o 61.4 

876 679 87.7 87.7 

Q~i ,!V_ll • 10 Av. Age 73 
29 540 50.2 51. 3 

856 553 54.l 55,7 
86o 551 51.8 54.6 
884 593 69.0 66.9 
897 668 77,7 77,5 
915 559 56.8 55.9 
918 684 85.5 87.8 
964 6o3 61.4 63.5 

55 559(h,15.36) (55.6)*** 55.6 
899 558 56.8 57.1 

** .Usumed stature 15.50 dm, weight c&l.e. 
*** Stature lett blank ill protocol C&l.c. 

Weight baaed on uinmed (S:) • 15. 36 
decimeters. 

'!he equation, o2 x l!eightl.O x.lll • Weight (kg) gives & good 
&pproxim&tion &lao or weight. With tbia equation, c&l.eulated weights 
are lover. For the Rongelap group, the correct power or height liea 
between 0.7 and l.O 



r.terpretation ot Data. 

'l'he d valua1 tor Group l ret'l.ect good lllWlcular developlent alld leanness 

baae4 on a ccmparison with the d val.us ot & Reterence (Military Mu)* and 

other groaps. 

'l'he d v&lu.es tor Group lV retlect loas ot lean tissue and fattening 

that acccspanies the q1Dg process. 

'l'he d values ot Graap ll are samevhat puzzling. This group does not 

have the muscular developmeirt, tor example, ot the older age Group lll, 

despite the increued weight ot this group. 'lbe number or individuals in 

each gro11p except Gr<Np l, is sm.U, bowver. 'nlere should be at leaat 

30 men in each group. NeYertheless, there is no question &bout the excellent 

lllllSCular develQiD!nt ot Graap l. 'l'he relatively small ankles ccapared with 

Reterence Man* may be a ~ic&l characteristic ot the males ot tb.is race. 

-;-Reter~ (Mui:~ Man) Age group 20 :- 24. years. 

He igllt l 7. 40 decimeters ( 68. 5 inches ) • 

SUm ot ll Circumterencea • 6oo F • 3.078 

d Values tor Reterence Man 

loleigtrt 70.0 kg. 

Shoulder (36.00), !1Cep8 (10.32), P'oreani (8.72), Wrist (5.62), 

Chest (29.84), .AWcmen Avg. (25.4.9), Bl.lttocka (30.36), 

Thigh (17.80), Knee (11.90), cau (ll.64), Allkl.e (7.31) 
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Concludon.s. 

l. 'Die Mil 1.D the Group 20 to 29 yun, •11119CialJ.7, reflect excelleat 

pqsical dneloi-eirt. 'Die d value tor bicepa girth 1a l0.65 c:Cllpa'ed with 

l0.32 tor a reterence military (yoimg) mn! (A ditterence greater than 

o. 20 i• h1sbl7 aigaiticaut). 

2. :!)" ccatrut, the V011eD (ages 24 to 39) Yith the exception ot the 

ara ~·are either peyaic&ll7 iJillature, or the)" bave lost a 

conaiclerMlle UIOWJt ot lean tissue. 

The atrikiDg 1-turity 1• retlected 1.D the g:Lrtha ot hipa and thigb. 

The d values tor theae meuuremeuta are much lover than the caaparable d 

value• tor a reterence wman &Dd tor the mean value• tor a group ot American 

wmen meuurecl about 1937 - 1939 by the Dept. ot Agriculture 1.D connection 

Yith gament pattern.a. 'Die relative.17 -1.1 aize ot the cal.t ma.acul&ture 

i• natevortl17. The d val.uea tor ant size ccmpare tavora.b.17 with thoae ot 

a nt"erence woman &Dd with thoae ot the OSDA (35-39 yr) group. 



APPENDIX 10 

Nausea and Voai ting in Marshallese Pollowing Exposure to Fallout, 

March 1, 195'4 

Nauaea 
Subject Volli. ting, 

No. Age ( 195'4) Sex Onset Duration Onset 

2 2 M 3/1 (1200) ? 
3 1 M 3/2 3 days 3/2 and 3/3 
4 38 M 3/2 1 day 
5 2 M 3/2 1 day 3/3 
9 22 M 3/2 ? 3/2 

10 24 M 3/1 (1600) 1 day 
11 so M 3/2 ? 
14 25 F 3/2 (1200) 2 hours 
15 7 F 3/2 ? 
19 3 M 3/2 ? 
20 7 M 3/2 l day? 
21 3 F 3/1 or 3/2 ? 3/1 or 3/2 
22 17 F 3/2 (0700) 5 hours 
24 13 F 3/2 (0700) ? 
27 26 M 3/1 or 3/2 ? 
32 3 M 3/2 ? 3/2 
33 1 F 3/2 3 days 
34 45 F 3/2 (1200) 12 hours 
36 7 M 3/2 2 days 3/2 
37 20 M 3/2 1 day 
39 15 F 3/1? l-2 days 
40 29 M 3/1 (1200) 2 days 
42 3 F 3/2 2 days 3/2 
43 66 F 3/2 l day 
49 15 F 3/1 or 3/2 l day 
54 1 M 3/1 or 3/2 ? 
58 59 F 3/2 (0800) 4 hours 
61 8 F 3/2 (1200) 4 houra 
62 57 F 3/2 (0600) 6 hours 
63 36 F 3/2 (0800) 4 hours 
64 30 F 3/2 1 hour 
65 1 F 3/1 or 3/2 l day 
66 29 F 3/2 (1800) 1.2 hours 
67 14 F 3/2 (1200) 1 hour 
68 45 M 3/2 (0800) 4 hours 
69 4 F 3/1 2 days 
71 28 F 3/2 (1000) S hours 
77. 6 F 3/1 or 3/2 ? 
74 16 F 3/2 ? 
75 12 F 3/2 l day 
77 26 M 3/1 or 3/2 l day 
78 37 F 3/2 (0800) 4 hours 
80 46 M 3/1 (1800) l day 
82 50 M 3/2 1 day 

NOTE: Total of 44 case• (69"L) of 64 pe01tl• receivtagl75 r reported nauaea in the 
first 2 days after exposure. No nausea waa reported in the 18 Ailingnae 
people (receiving 69 r) or in the 157 Utirik people (receiving 14 r). 
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APPENDIX 11 

Pediatric Antbropomietric Data (Height and Weight) on Ro111elap Control (Unexposed) Children, 

19S7 through 1964 
·---- ----- - ------

19.57 19.58 19.59 1960 1961 1962 1963 1964 
---- ---... ----- ---·- - ---

Birth Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., lit •• Wt,, Ht., Wt., Ht., Wt., Ht., Wt., 
No. Sex date ca lb ca lb ca lb aa lb ca lb ca lb al lb ca lb 

---· 
801 II 6/29/56 69 17 81 21 87 25 92 23 91 31 100 34 lo4 35 106 39 
802 II 3/16/56 66 19 79 24 88 28 -- - 101 35 lo6 38 lll i.1 118 a.a 
803 II 3/18/56 71 20 85 26 91 29 100 -- 104 31 108 38 112 43 118 46 
S04 II /56 74 23 - -- - -- -- - -- -- -- - --- -- --- --
805 F 2/25/54 88 27 96 36 104 40 112 49 119 49 121 52 126 56 130 61 
806 II 1/ /55 79 25 89 30 96 34 l~ 39 108 4o -- - 118 a.a 
807 II 6/13/55 84 25 90 29 95 28 100 H lofi }4 108 38 112 40 117 41 
808 F 3/29/55 81 23 gg 28 96 32 lofi 36 109 39 113 43 118 49 
SOC} II 6/1%56 76 22 ~ 25 99 29 102 32 107 36 11' 38 118 43 124 IKl 
810 F 2/5 55 91 27 99 32 105 34 112 39 118 44 121 ~ 126 52 132 57 
811 F 2/14/54 85 28 93 32 99 34 105 38 111 4J 114 ~ 118 50 125 57 - 812 F 2/ /~ u 27 96 " 102 H - -- 115 42 -- - 12J. 54 130 59 l,;) 

~ 813 II 1/2/54 119 29 95 " 102 35 109 40 113 44 117 48 122 52 126 55 
814 .. 4/5/52 99 36 105 4o 112 43 118 50 122 53 125 57 130 62 134 69 
1'15 .. 5/4/50 113 43 119 46 125 50 129 57 13} 63 136 66 141 71 liJ9 &) 
816 , 10/31/49 116 47 122 52 127 59 l.'3 70 138 76 144 80 150 94 152 lo4 
817 II 10/1%50 116 49 121 50 -- - 130 69 1'8 
tU8 II 3/4 51 111, 43 119 48 125 51 1'0 58 134 65 138 70 142 75 lt.6 82 
819 .. 12/15/4" 132 57 - 66 135 71 140 78 llt5 g9 149 95 155 lll 165 123 
820 II l0/25jjf. 124 53 12! 56 128 61 134 72 146 79 152 90 157 lo6 161 l()() 
821 F 8/1 7 122 58 129 68 135 76 143 93 146 103 148 107 ii.a 114 148 127 
822 II 12/26/45 132 66 136 69 141 79 146 91 154 104 158 112 159 120 l6o 169 
823 .. 8/11/43 145 ~ 152 95 158 109 162 124 165 126 165 126 
824 .. 4~/M 141 11 - - -- -- -- -- 16o 124 164 131 
825 , 3/9/42 151 101 152 107 152 115 153 124 
S26 F /37 154 78 
s27 u 4/20/40 157 121 157 122 158 123 
525 II 5/26/40 150 1Ct6 151 103 
529 F /39 152 lol1 
530 u 9/9/35 160 i2g 162 141 
f'~l "' 6/21/39 152 9~ 157 113 160 122 160 125 
tlt>J u 6/25/50 112 ~ 117 49 123 55 127 6o l.H t1t 136 70 1-40 zz 147 65 
tS66 F 7/ /55 f,1 19 85 25 91 30 -- -- 105 31 110 41 ui. 119 47 
U,9 M 4/ 9/46 130 57 134 64 140 74 147 9g 155 9g 



-----·-·------------- ------------
19.57 1958 19.59 1960 1901 1962 1963 1964 

----
Birth Ht., wt., Ht., Wt., Ht., Wt., H~.' Wt., Ht., Wt., Ht., Wt., Ht., wt., Ht., Wt., 

No. Sex date Cll lb Clll lb CID lb Cll lb Clll lb Cll lb Cll lb Cll lb 
------ --· ----- - - -------· ------

2/21/56 24 
I 

870 "' 76 19 82 92 27 100 31 lo6 35 lll 'IS 116 42 121 47 
fl.72 u yi.143 11.9 IS' 159 102 !Eq 124 
874 u 8 /46 1,, 59 138 61!1 1115 81 - -- - - -- -- 168 119 
876 , /39 160 120 
879 F 4/ /54 81 24 93 29 - -- -- -- -- - -- - --- 126 54 --
885 II l0/l7h8 164 120 165 1}5 -- -- - -- -- -- -- -
887 II 10/19M lltl 67 11.6 -- 153 86 160 l~ 165 10.5 169 ll6 
891 ,. 5/15/48 122 46 126 54 130 57 135 65 143 74 -- -- 150 90 152 91 
892 II 7/17/46 12~ 53 132 64 138 70.5 lh5 S4 154 ~ 156 102 --- -- 161 115 
896 F 5/6 /38 137 90 139 100 139 100 1}9 108 

900 F 7/ /57 -- - 61!1 18 82 23 - -- -- - -- - 111 
901 F 7/12/57 -- -- 67 16 78 2} -- -- 94 31 100 38 105 38 lll 42 
902 F' 10/23/51 -- - 63.5 12 75 21 -- -- 93 30 99 34 103 36 110 42 
903 F 11/19/5'/ - -- 57 10 71 19 - - - 30 91 34 101 35 107 38 
9~ .. 12/22/57 -- -- - 13 79 22 -- - 96 32 101 35 107 39 113 45 -w 905 u 10/23/57 -- -- 62 14 74 19 - - 91 27 95 30 102 30 lo6 35 Vl 

9o6 F 3/1/58 - -- -- - 61!1 15 90 25 96 28 102 32 107 35 
9<YJ F 3/11/50 - - 109 40 -- - 120 50 125 51 - - 137 74 141 78 
911 F 3/~/53 -- -- 101 38 108 ,41 - 50 119 55 125 61 12<) 66 135 77 
912 II 6/1/53 - - 101 31 l<YJ JS 114 44 120 48 124 51 127 54 131 58 
913 II 3/27/51 - - 114 43 120 47 126 55 129 56 131 6o 135 65 138 70 
919 II 3/9/48 - - 125 47 -- - - - 136 58 141 63 148 71 150 78 
921 II 10/11/53 -- -- 98 38 105 39 111 42 115 48 118 51 122 54 125 56 
923 .. 6/9/55 -- - 82 25 88 29 98 38 102 36 lo6 37 111 42 116 47 
924 II /55 - -- 84 29 - -- - - -- 107 -- --- -- -- - --
925 F 5/4/50 -- - 115 44 120 48 124 55 131 57 136 68 lltO 78 146 85 

926 ,. 2/26/51 -- - 114 44 -- - 125 52 128 56 - - 136 66 141 71 
930 , 4/ 4/56 - -- 87 26 95 30 - - lo6 ,6 110 41 116 44 121 51 
931 II /54 - - 90 30 - -- 1~ 37 l<Yj 41 - - 116 50 123 53 
937 F /53 - - 101 39 -- -- - -- 122 54 128 63 133 69 137 77 
939 M 1/10/46 - -- 141 86 146 97 152 118 159 117 162 H4 162 133 164 149 
940 M 9/19/48 - - 124 54 130 57 135 66 159 72 147 82 --- -- --- --
9116 F 10/6/'jO -- -- ll4 - - -- -- l}O 67 -- - 144 76 148 92 
950 F 1/'29/4li -- - 151 109 - -- - - 1}5 126 - -- 155 134 155 159 
952 M 9/26/56 - -- !7 26 92 29 99 32 10} 35 107 }8 112 42 115 44 
954 F 6/ /56 - - -- -- 79 23 - -- 92 28 -- -- --- -- 109 39 



19S7 1958 1959 1960 1961 1962 1963 1964 
-- - -

Birth Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., 
No. Sex date Cll lb Cll lb Cll lb cm lb Cll lb cm lb Cll lb Cll lb 
---- ---

955 F 5/11/52 - - 112 M llS 48 - -- 129 65 133 71 139 82 145 98 
959 F s/-,o/4tJ - - 128 65 H4 74 140 95 148 107 149 119 150 132 150 127 
960 F 12/5/51 - -- 115 47 121 51 126 59 1,, 63 1,8 74 lt.4 86 148 97 
962 F 11/3/52 - - 102 -'9 108 42 - -- 118 49 122 53 125 55 130 61 
965 F I IW.. - -- 145 91 - - - -- 148 95 150 101 
967 u e/10,A.-, - - 152 104 158 117 - - 16o 133 l6o 145 
971 .. s/1-,14-, -- -- 151 93 158 lo6 161 116 164 124 165 126 
972 u xl/55 - -- 92 ,0 9tJ ,2 lo4 36 110 3g - - 117 46 
976 .. 10 9/47 - - H7 74 141 90 - -- - - - - --- --9n F 2/9/46 - -- 14, 74 150 102 - - 155 112 - - --- -- 158 110 
978 F 10/20/50 -- - ue 50 123 50 129 66 1'5 70 - - --- -- 151 102 
979 F 6/5/55 - - 8li 23 91 28 96 31 102 -,2 108 - --- -- 115 1t3 
980 F 10/3/52 - -- 108 39 113 w.. 118 50 123 53 - - --- -- 141t 85 
981 .. %g/rJ. - - ~ 31 101 " - - 112 4o -- - 120 lt7 125 52 - 9g5 F 5 20/52 -- - 102 -,5 

w 9r6 , 10/24/'Jt 92 29 -- -- - 110 O'l -- -- -9g7 u /57 - - -- -- - - -- -- 9tJ 
9gg F 7/ /'J. - - ~ -,1 96 " 105 3g 110 41 
989 u 1/2-,146 - - 134 -
990 , /'J. - -- e4 24 
992 F s/14/rn -- -- -- -- 77 20 -- -- ~ 28 99 32 
993 f 2/25/47 -- -- 1,2 59 140 67 148 81 15, 99 l'Jt 117 155 120 155 115 
995 F 3/19/57 -- - 13 20 81 25 -- -- 95 34 101 36 lo6 37 111 lt2 
996 F 1/16/53 -- -- 102 31 108 -,5 112 43 ue w.. 122 49 127 5lt 133 63 
991 )( /52 -- - 111 w.. 
998 F 6/12/47 -- - 135 65 142 72 - -- l~ 99 155 lOb 156 113 156 119 1002 u -,122/55 -- -- - -- 91 28 -- - 101 34 -- - lo8 40 113 lt3 

1003 u -,/28/!j!, - -- - -- 75 21 -- -- -- -- -- - --- -- --- --10o4 .. 5/31/58 - -- - - 72 20 - - gg 27 93 31 99 34 lolt 36 10o6 .. 8/12/58 - -- - -- 70 15 -- - 87 25 94 28 100 32 lo6 36 
1009 u 1/22/59 - -- - - r;g 12 -- - 79.8 28 87 31 94 34 99 37 1010 M 1/27/59 -- - - -- 53 9 - - - 22 -- 26 93 31 100 33 
lOll F 3/9/59 - -- -- - -- 7 - - - 24 - -- --- -- 97 34 
1012 F Age ~ 1 62 -- -- - -- -- -- -- -- ~ 31 100 33 105 37 111 42 
1014 )( Age 6'62 - -- - -- -- -- -- -- 98 :JO - -- lo8 36 113 39 
1015 .. 12/51/60 -- -- - - -- - - - - - 78 24 --- 29 



---------- ---~----------

1957 19S8 19S9 1960 1961 1962 Hl63 1964 
-----

Birth Ht., Wt., Ht., Wt., Ht., Wt., H.t., Wt., Ht., wt., Ht., Wt., Ht., Wt., Ht., Wt., 
No. Sex date QI lb Cll lb OI lb Cll lb cm lb ca lb Cll lb Cll lb 

------- ·-· .. --- --------- ---- ---·-· - - ----
I 

1017 M Age 4162 - - - -- -- -- -- -- 84 22 90 29 96 29 
1018 M 3/17/60 - -- - - - - -- -- - -- 78 22 --- -- 93 31 
1019 F l/l!J/6o - -- - -- -- -- -- - -- - l!lO - --- -- 95 31 
1020 F 7/15/'!IJ -- -- -- -- - - -- -- - -- - 23 89 27 95 29 
1021 F 5/11/'!IJ -- -- -- - - - -- -- -- 22 -- - --- -- -- --
1022 f 11/20/'!IJ - - - - -- -- -- - -- -- 84 26 --- 30 99 32 
10~ M ll/13/'!IJ - - - -- - - - -- 76 25 85 31 92 35 100 39 
1025 , 6/13/r;<J -- - - - - -- - -- -- 18 81 ~ 87 26 ~ 29 
1026 f 5/28/6o -- -- -- - - - - - - - 80 21 90 26 91 30 
1027 M l~/6o -- - - -- -- -- -- -- - - 71 18 82 23 87 27 
1028 .. 2 22/61 - - - - - -- - -- - -- 71 16 --- 22 
1029 F 3/8/61 - -- - -- - - - - - - - 17 --- 26 91 32 
1030 M 3/26/61 -- -- - -- -- - -- - - -- 72 22 --- 26 91 29 
1031 F 1/5/61 -- -- -- -- - -- - -- -- - 75 20 86 26 -- 31 
103' M /50 - -- -- -- -- -- -- -- - -- 87 78 143 86 150 105 w _, 1034 r Age 4'62 - - -- - - -- -- -- -- -- 96 32 lo6 36 113 39 
1035 F Age l?'62 -- - -- - - -- - -- - - 145 92 146 98 146 107 
1036 If Age D 162 - - -- - - - - - - -- 127 56 131 6o 134 67 
1037 I( 9/18/61 -- - - - - -- -- - - -- 65 14 --- 20 --- 25 
1038 II 10/31/61 -- -- - - -- -- - - - -- 66 17 74 24 84 27 
1039 M 12/18/61 - - - - - - - -- - - - 11 --- -- --- 22 
lo40 M 9/24/61 - - - - - - - - - - 66 17 --- 25 67 29 
1008 F 6/24/56 --- -- 95 32 
1013 M 9/23/6o 
lo44 F 9/17/62 --- 16 -- 20 
1046 M 10/ 9/62 --- 14 -- 18 
lo47 M 12/28/62 --- -- --- 19 
1051 F I /55 --- -- 124 59 
1052 M I /53 --- -- 132 68 
1053 M I /56 --- -- 99 34 
1054 M 11/29/63 --- -- --- 15 
1056 M 3/4,64 --- -- --- 9 
1057 F 8/ /63 --- -- --- 15 
1058 M l/16/64 --- -- --- 9 
1503 M I /58 89 27 96 30 
15o4 M I /62 --- 21 85 25 



APPENDIX 12 

Pediatric Anthropometric Data (Height and Weight) on Children Dorn to Expoaed Parent•• 

19S6 through 1964 
---------------

19S7 19S8 1959 1960 1961 1962 1963 1964 
----- - -------

Birth Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., wt., 
No. Sex date ca lb ca lb ca lb ca lb ca lb ca lb ca lb ca lb 

-
87. r 10/17/54 76 21 - 24 -- - 'Tl 30 105 36 112 - 115 43 118 i.a 
M• M 9/ 8/55 70 21 81 26 89 31 ~ 36 10, 39 108 43 113 i.a 118 52 
f9• M 12/28/55 tl 21 -- 24 87 28 95 22 100 35 105 38 109 Ito 115 lt6 
90• M 11/29/55 71 22 e6 28 ~ 32 101 36 108 41 113 45 120 51 120 5" 
91 • M l/ 3/55 85 26 90 29 'Tl 34 l~ 38 110 43 116 48 129 51 124 56 
92 F 3/l6/56 71 22 81 26 86 28 ~ " 101 36 lo6 41 111 45 117 49 
93 II 2/17/57 50 8 74 21 g6 Z'f 93 32 100 36 lo6 ,9 110 ltl 116 lt6 
94 r 10/ /56 64 16 -- -- 84 26 -- -- 95 34 100 35 105 38 107 40 
95 I'' 2/ 5/56 69 l~ 83 25 91 28 ~ 32 105 35 1()1) 38 114 41 - 9l> II 2/12/58 51 9 71 23 83 29 90 34 'fl 38 --- -- lo6 41 

VJ 97 u 10/31/57 16 78 23 96 31 113 41 CX> -- -- - - - --- --
98 u 3/ 5/5! 71 20 - -- g5 28 91 38 95 33 101 37 

100 r 4/26/~ 71 22 83 25 88 33 96 35 102 40 - - --- -- 117 51 
101 F 4/~/5! g9 Z'f - - 101 33 lo6 38 
102 u 3/l6/i;g 75 18 84 24 93 28 99 30 105 33 111 37 
103 r 5/2t./58 70 l6 -- - - 26 ~ 30 99 31 lo6 36 
104 u 10/ 2/58 68 17 -- - 86 26 - - 98 31 105 35 
105 F 10/ 9/r;a 65 16 - - 85 26 92 29 99 34 107 Ito 
lo6 F 3/11/'!fl 89 26 96 33 103 35 
107 F 1/2~~ -- 22 - - --- -- --- --108 f 12/1 58 - 24 g'/ - 95 32 98 34 
109 u 1/ 7/6o - 21 - - 95 33 114 39 
110 u 12/ 5/59 84 26 90 31 98 34 
111 u 5/24/59 83 23 88 26 96 30 
112 r 6/ 8/59 80 23 87 27 93 30 
113 M 2/Z'(/61 - 20 --- 24 --- 30 
115 u 8/16/6o -- 21 80 26 87 33 

- ·-----------
*Data for 1956 on the first five children are as follows; No. 87, 16 lb; No. 88, 58 Clllt 15 lb; 

No. 89, 13 lb; No. 90, 62 CPI, 11 lb; No. 91, 75 Ollt 22 lb. 



-----------·------··-----------·--·-------------- ----·-··----------
1957 1958 1959 1960 1901 1962 1963 1964 

------ ------- ----·--- ------- ------ ----- ---- ---
Birth Ht., Wt., Ill •• Wt., II t. , Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht. 1 Wt •t 

No. Sex date ca lb Cll lb Oii lb °" lb Cll lb Oii lb ca lb ca lb 
--·---- --- ··---------------------------------------·---·-... -------------------------- --

117 , 3/28/61 71 16 78 20 89 25 
118 I( ll/25/6o 68 18 82 26 92 29 
120 F 6/£.1/6o 76 22 --- 27 93 32 
116 M 5/l5/6o --- 28 95 33 

- 119 1'' 7/19/6o 85.8 29 92 32 
V> 121 F 6/7/6o lO 

12<' F 4/1~ /6o 77 22 --- 26 94 30 
123 ~· 11/26/61 56 -- 81 24 l;:t --- --F 10/23/61 66 lh 74 23 125 F 6/ /61 71 17 81 23 88 29 126 .. 9/26/61 64 lh 73 21 81 ~ 127 F 5/17/62 --- 17 21 128 F 1/30/63 ---

--- -- --- 17 130 M 4/19/63. 
131 M l0/28/63 --- -- 13 ---132 M I /63 --- -- 13 134 ---F 5/ /63 --- -- --- 18 



APPENDIX 13 

Pedia.tdc AAtbrOpometric Data (Height ud Weight) oa Roqel&p BxpoMd Childre.D, 

1954 through 1964 

1954 (Mar.) 1954 (SeptJ 1955 1956 1957 

No. t A'e at Birth Ht., Wt., Ht. t Wt., Ht., Wt. t Ht. t Wt., Ht., Wt., 
sex exposure date ca lb ca lb ca lb ca lb ca lb 

83 M In utero 6/!/'!A 66 15 74 20 84 2! 90 31 
84 M .. 5/31/'!A - e6 2!! 
85 M .. " 9/17/;A 7 66 17 !6 gg 'Z7 
86 F .. 10/17/54 ~ l6 53 25 

.54 M 1 ., 212x53 23 !O 2!! 90 36 9! 39 
65 p 1 ., 2 • 12 52 21 23 79 24 !3 'Z7 ~ 26 

5 M 1 ., 4 • 10/52 20 !!lO 25 !!5 'Z7 8! 29 93 31 
3 M 1 y 5 • 9/52 22 !!3 25 84 2!! 90 31 93 31 
2 M l y 4 ll l0/52 22 26 55 29 90 31 95 34 
6*M l y 4 m l0/52 24 51 'Z7 90 30 95 32 
8*F 1 y 8 m 6/52 23 25 S4 26 91 30 99 35 

33 F 1 y 7 • 7/52 22 25 ~ 2!! 95 32 99 33 
42 F 3 y 3/51 25 'Z7 92 28 97 3l 100 36 
21 F 3 y 3/51 Sl 29 91 32 98 35 101 39 
17 F 3 y 4 • l0/50 90 31 32 98 35 102 38 109 4l. 
23 M 3 y 5 • 9/50 38 95 37 lOO 40 105 47 uo 49 
32 M 3 y 6 • 8/50 29 29 95 32 100 36 105 35 
44*M 4 ., 3/50 32 99 32 107 40 112 40 
69 F 3 y 7 • 7/50 95 33 lOO 34 lOO 31 105 42 ll3 44 
19 M 5 ., 2. 1/49 99 33 J.04 32 105 37 109 39 ll3 42 
48*F 5 ., 8. 6/48 41 l.l6 43 ll7 w.. l2l. 48 126 52 
72 p. 7 y 3/47 108 w.. ll3 40 ll2 44 l16 49 121 53 
15 F 7 ., 3/47 lo6 35 114 31 ll3 4l ll6 48 123 47 
20 M 6 y 9 • 5/47 llO 43 ill 43 115 49 118 57 125 59 
36 M 7 y 4 • 10/46 l.l6 50 120 51 ll9 57 124 ~ 129 ~ 
61 F 8 y 3/46 124 66 120 70 130 79 139 99 145 115 
47 M 8 ., 5. 9/45 120 55 123 54 124 56 130 ~ 133 6a 
8l*F 8 y 2 • 12/45 ll4 43 4! ll9 50 124 55 130 56 
53*P 8 'f 2 II 12/45 ll! 4! 122 46 126 49 130 51 133 56 
76 M 10 y 7 • 7/43 l2! 63 130 ~ 135 65 135 73 lli.3 79 
15 F 11 y 6 • !!/42 135 79 138 !!!2 145 91 145 100 146 lO!! 
26 M 12 y 4 1ll 10/41 143 lo4 150 llO 155 135 163 140 
24 F 13 y 5 m 9/40 96 ll'2 lOO 99 lLi4 100 11.+5 103 
35 M 13 y 5. 9/40 138 9! 147 94 155 105 155 ill 156 114 
67 F 13 y 7 • 7/40 l;l ll5 152 117 152 lo! 152 116 154 123 
39 F 13 y 5 • 9/40 148 lo4 149 102 150 103 150 lO!S 151 109 
70 F 15 y /38 142 96 lo4 108 150 116 
74 F 15 y 9 • 5/38 151 134 151 142 151 137 151 141 
22 F 15 ., 9 • 5/38 151 120 154 120 154 116 154 uo 
49 F 15 ., 11. 3/38 150 120 150 123 150 127 150 145 150 11+6 
73 M 18 ., 3/36 170 l6o 170 l~ 170 156 
12 F 19 ., /35 147 96 147 112 
37 M 19 ., /35 155 128 165 1,-2 

*Ailingllae group. 

140 



1-1:1 

1958 1959 1960 1961 1962 1963 1964 

Ht.t Wt., Ht.' Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht., Wt., Ht. t Wt., 
oa l'b oa lb ca lb ca lb ca lb ca l'b oa lb 

~ 34 105 39 113 45 117 48 123 55 127 58 131 64 
~ 33 99 35 105 39 110 44 124 58 
96 30 101 33 10!5 37 ll3 40 121 48 
91 2! 97 30 104 33 108 36 ll2 4l ll.6 44 

107 45 113 47 w 55 124 57 127 62 134 73 140 82 
93 31 9g 33 103 3! 109 40 lll. 44 119 
96 35 99 36 102 40 105 44 ill 48 U4 51 
99 37 102 40 107 L4 109 ;o 110 51 U4 65 U4 68 

103 40 10! 42 ll6 46 120 52 125 56 1.28 61 133 65 
100 3g lo6 41 ll2 44 ll6 ;o 120 53 124 59 128 61 
105 39 lll 43 us 45 122 52 125 57 132 63 140 75 
107 39 1_16 44 121 50 l27 55 132 6o 141 72 147 81 
la! 40 113 42 118 47 123 50 127 54 _32 58 139 68 
110 44 115 49 121 56 127 76 140 79 145 87 
117 48 122' 53 128 6o l.33 64 139 70 146 81 152 100 
ll9 52 l23 6o 129 68 134 75 138 79 142 87 147 97 
113 43 ws 46 l2l 54 125 56 129 58 132 64 137 n 
117 47 122 52 127 58 131 64 
120 50 126 54 130 62 138 69 ~ n 150 90 155 101 
ll9 48 123 51 1215 6o 132 63 137 66 141 76 149 84 
133 61 139 69 145 !2 151 92 154 96 154 103 155 104 
132 63. 139 75 143 93 153 ll5 154 ua l6o 126 157 137 
130 58 136 65 ~ 75 152 156 155 99 157 ll3 158 120 
132 64 135 67 l40 go 148 8'1 155 l.04 158 112 159 118 
134 76 139 00 146 gg 149 97 156 115 163 124 
152 124 152 142 154 152 153 156 154 161 
140 n 145 79 152 98 160 119 165 130 167 137 
135 66 145 !53 152 92 154 107 l.'5'5 108 
142 67 lU9 !53 153 90 154 92 154 94 154 98 155 102 
153 97 162 113 166 lZ7 138 
151 103 l.49 ~ 150 94 
173 l~} 175 154 175 165 175 168 

l..09 148 96 149 100 
123 163 122 117 

156 l2l 158 ll8 l.60 127 
155 ll6 155 155 106 
1 =~ 



BEST AVAILABLE COPY 

APPENDIX 14 

Supplementary Anthropometric Data on Roni;elap Control Children 
--·-- --- .. -- - ----·-. ----·------·---------·---~---------- ----- ----------- ---- ---- ---· ---

19.57 

Lower Upper Ar• Head Chest Buttocks 
Suhject Sit ting extn•i ty extre111ity apan, BiacrC1111ial lntercri5tal circ., ci re., Left calf circ., 

No. ht., in. lengtb, in. leni:th, in. in. width, in. width, in. in. in. circ., i 1n. in. 
--------- - --------------------- ---- ------ ---- -- -- ---

801 16 12.5 10.2 26 6.5 5 17.0 17 7.0 17 
F02 17 11 u.5 :H 7 5 16.5 17 6.5 U! 
803 18 14 11 27 6.5 4.5 18 17.5 7 18 
~ 17 15.5 12 29 7 5.5 18 18 g 19 
805 20 lg 14.5 33 8 6.5 18 19.7 6.5 19 
S06 19.5 16 13 31 8 6 19.5 19 7.7 19 
807 19 17 l}.2 32.5 8 6 lg.7 18.7 7.7 18.5 
80S 19 15 l2 30 7.5 6 18 11S.5 7.5 14 
809 19 14 12 ~ 6.5 5.5 17.5 19 6.7 17 
810 20.5 19 14 33.5 8 6 19 19 7.2 19 
811 19.5 19 14 31.5 7.7 6 19 19.5 7.7 19.5 
812 20 18.5 14.2 35 s.5 6 19 21 7.5 19.5 
813 19.5 18.5 14.5 34.5 s.o 6.5 19 19.5 g 19.5 
~14 21 21.7 16.7 38 9 7 19 22 e 21 
815 23.5 25 19 42.5 10 7.5 19 22 9 22 
1n6 25.2 26.5 19 Wt 9.5 1 19.7 21.7 9 22.5 - 817 24.5 26.5 19 43 10.5 6.5 20 22.2 9 24.5 *-

IV 1m1 24 26 19 1., 10 7 21 22 9 23.5 
819 27 25.2 20.7 47.5 10.5 8.5 19.7 '•·5 10 21..5 
~o 25 29.5 21.5 49 12 7.5 19.5 5.5 9.5 24.5 
821 26 28 20.5 46 10.5 8 20.7 24.5 10.5 26.5 
822 25.5 30 22 51 11.7 9 20.5 25 10.5 33 
823 30 34 25 59.5 13 10 20.2 26.5 12 29.7 
824 27.7 33 24 55 l} 9 20 25.5 11 28 
825 '1 35 25.5 59 14 9 21 30.5 11.2 28 
826 30 37 25 57 14 g 21 26 10 30 
g27 32.5 37 28 64 15.5 9.5 22.5 34.5 13.5 34 
828 26 34 26.5 58.5 14-5 10 20.7 34 12.5 32 
830 33 37 28.5 65 16 11 21.5 33.5 14 36 
831 30.5 36 26 6o 14.5 e 22 30 12.5 32.5 
863 22.5 25 18 43.2 9 6.5 19.5 24 9 22 
866 19 14.5 12 29.2 7.5 5.5 18 18 7 17.5 
869 26 30.5 22.2 50 11 7.5 20 24.7 10 26 
870 18 14.5 12.5 29 7 5 17.5 18 7 17 
872 29.5 37 27 61.5 lj.5 9 20.5 28.5 11 29 
874 26.5 31 23.5 54 12 .8 20 24.2 10 26 
t>/6 33.5 37 28 63.5 13-5 10 21 30 13.5 34 
879 19.5 17 12.5 31 8 6 18 18.5 7 19.5 
gg5 33 37.7 29.5 67 15 10.5 22 33.5 13.5 36.5 
gg7 28.5 33.5 211 54.2 12.5 8 20 25.5 10.5 Z{.2 
g91 25 Z/ 20 47 10 9 20 2}.5 9 29 
J(l1:) ?'! ;.J ?r~ .- ') /1Y. 'i 11 g 20.') 21,. 5 10 26 



- -·- - --- ----- -- -
19!58 

Head Head Ile ad Chest 
Subject circ., width, lengtl), Sitting circ., Left calf Biacrouiial Bi-iliac Buttocks 

No. Clll Cll Cll ht., ca ca circ., i'.:111 dia. I Oii dia., Cll circ., ca 
------- ----~ . . -· -- ------ - --- ------· -----------

801 45.7 1,.5 15.2 47.0 45.5 18.2 17.4 13.3 4b 
1'!02 45.2 12.6 15.4 47.6 45.5 18.2 17.3 14.l 47., 
go' 41'!.5 1, 16.8 - 48 19 18.l 13.7 
M5 47.5 13.6 15.4 ~-7 49 21 20.7 17.6 56.5 
806 49.8 l,.li 17.1 53.3 49 20.2 18.5 15.9 49.5 
M7 47.2 13.1 16.3 49.6 49 19.5 18.5 15.3 48 
808 46.2 12.7 16 53.2 50.3 20 19.7 15.2 49.7 
809 46.5 12 16.7 50 50.5 18.5 19.7 15.7 47 
810 47.7 12.6 16.7 56.9 49.4 20 21.2 16 51.5 
eu 49.q 12.7 17.2 53.5 51.4 21.2 19.8 15.6 ~.o 
f\12 48.8 12.2 17.4 53.7 52.5 21.5 20.4 16 52.3 
813 47.5 13.6 16.l 53.8 52.1 20.7 20.9 15.7 52.2 
l"lli 48.7 14 16.4 i;g.3 55.7 22.4 23.9 16.6 ~.2 
~15 49.3 l.h7 16.5 62.5 57 22.9 23.2 18.3 58 
1n6 50.2 13.6 17.5 66.6 57 24.1 24.8 19.5 62.5 
81'( 50.3 14 17.3 67 57 23.5 25.2 18.7 60.8 
r.18 51.2 13.9 11'! 65.6 58 2h3 24.6 18 60.5 
819 51.q 14·9 17.l 72.2 65.8 27.8 27.3 20.4 66.4 - 820 48.3 14 16.4 66.7 60.7 24.2 27.1 18.7 63.3 .... 
d21 53 13.9 18.7 71.4 62.8 28.5 26.6 22.4 67 VJ 

822 52.5 14.6 18.o 72.5 63.6 27.4 28.8 23.1 69.9 
823 52 13.4 17.7 78.3 70.2 30.7 :> 30 25.4 78.8 
825 53.1 13.6 18 8li -- 31.6 :> 30 25.3 
827 ~ 14.4 Hi.~ 82 85.8 33.9 :> 30 25.5 

" 52.1.i . lli.3 18.2 1n.7 77 31.2 ;..30 2!.,~9 77.7 
830 55.9 114.5 19.3 84.8 86.4 36.3 -- 27.2 
831 55.7 15 19.l 83.1 76 32.5 :>30 25.7 79 
863 50.5 14.3 17.1 62.9 59.2 23.9 25.2 18.7 59.1.t 
866 46.~ u·l 16.l 52.7 '48.4 19.1 18 14.4 49 
869 50. .2 16.3 70 63 26 27.3 21.l 67.2 
870 46 13 15.5 '47 46.1.t 19 19.3 lli.5 46.5 
872 53.2 14.7 17.7 78.6 75.6 31.l.t :> 30 25.3 79.1.t 
874 51 14.6 16.9 11.4 62.9 26.5 28.5 20.s 69.l 
879 46.8 12.3 16.8 53.9 50 20.2 21 16.2 49 
885 56 15.2 18.9 85 8li 34.6 - 28.6 IS9 
887 51.3 13.8 17.9 75.8 67.7 21:,.3 28.5 21.0 69 
891 50,3 13.1 17.5 67.3 59 24.3 24.9 19.5 64 
892 52 lli.2 18 71.4 64.5 25.5 27.2 20.8 6l>.5 
896 51.6 l}.8 17.2 75.6 - 31.4 
900 43 11.8 lli.8 -- 42.5 16.7 16 12 
901 41.7 12.l 13.8 -- 41 17 13.6 12.9 
902 4o.6 11.} 14.o - 39.4 18.2 13.7 12.4 
903 36.5 10.5 12.4 -- 36 13°5 -- 10.5 
9o4 39 -- - - 37.5 



BEST AVAILABLE COPY 

-- -----· - ---- --- --- ---- -- - - -- ___ ¥ ________ -------------~-- ---------·. - ----- -·-------

1958 (cont.) 

Head Head Head Chest 
Subject circ., width. length, Sitting circ., Left calf Bi acroaial Bi-iliac Buttoclla 

No. Cll ca ca ht., Cal Cll circ., cm dia •• Cll dia., ca 
I 

circ., ca 
-----------------------------------------------------

905 40 -- -- -- W> 
909 50.} l}.4 17.1 61.l 51 22 21.5 ltS.o 
911 49 l}.8 16.} 56.2 53.5 22.5 22.1 17.0 54 
912 49.} l}.2 17.5 59.7 52., 21.} 20.7 17.9 53 
91} 49.6 u.4 17.} 62.8 52 22., 2'92 19.2 57.a 
919 48 12.5 16.7 67.1 55.3 22.6 26.4 20.2 ~ 
921 49.9 12.8 17.11 56.7 55.s 22.6 21.6 11.0 55.s 
92} 47.8 l}.l 16.7 48.5 47.0 17.4 18.2 14.o 
924 4R.8 l}.2 16.8 5ll.7 48 19 17.s 14-5 
925 51.0 13.5 17.~ 63.1 55 21.8 25 18.2 56.5 
926 49.4 12.5 17.6 6}.2 54.5 21.s 23.3 12.7 57.5 
930 47.2 l}.} 16.2 50 48 19 18.7 14.o 
9H 48.7 13.7 16.5 51.5 51.5 21.2 20.6 15.5 50.5 
937 48.l, 13 16.6 55.3 52.5 21.5 21.2 16.4 56.7 
939 51.4 14.2 17.7 74.9 67.5 31 30 21.7 74 
~o 48.6 13.4 16.7 65.5 61 25.2 26 20 62 
~6 49.7 13.0 17.2 63.1 54 22.5 23.7 115.4 57 

...... 950 54.7 14°9 18.2 80.6 -- }l.5 ;..30 21,.6 85.5 
t 952 47 12.8 15.9 51.3 47 19.2 18.5 14-5 47 

955 48.5 13.l 16.s 62.2 52.7 23.2 22.9 18.5 56 
959 51.2 14.4 17.0 69.1 61.3 26.8 27.9 20.1, 68 
96o 50.3 1' 17.8 63.5 56.6 24.2 23.4 18.7 6o 
962 51.0 1,.3 17.9 58.4 54.5 21.6 21.9 18 57.5 
965 52.7 13.1 18.o 76.2 - 29.1 25.2 -- 79 
967 52.5 iq.4 17.8 79.7 78 32.7 >30 23.5 
971 51.1 l}.9 18.o 78.9 69.6 }O ;.. }O 22.1. 75.5 
972 411.9 12.4 17.7 53.3 52 19 20.8 15.~ 
976 51.} 14.1 17.4 71.9 65 27.h 28 21.I! 70.5 m 51.7 11.i. l 17.} 76 6o.5 27.5 29.5 23.8 l:Ej.9 
978 50.1. l}.5 16.7 66.1 56.5 24 24.7 18.o 6o 
979 47 12.6 16.6 48.~ 45 17.8 18.o 14-3 46.5 
980 50.7(hair) 13.9 17.1 58.l, 51 22.3 21 18 57 
91n 45.3 12.7 16 52.9 49 21 20.4 14.3 51.5 
9g5 49.5 l}.8 16.8 56.3 52 20.2 22.1 16.5 53.5 
986 46.8(hair) 12.9 16.2 54.5 4g.5 20.2 20.1 15.2 49 
9gg 45.~ 12.8 15.0 52.5 48 21 21 15.l 50.5 
9g9 52.3 ll.i.3 18 72 66.9 27.6 29.4 20.6 ~.7 
990 47,2 12.9 16.2 48.8 47 18.0 19 13.9 47.5 
993 52. 2 Vi-5 l'/ .6 71.2 59 21,.6 26.5 19.8 63 
995 43.6 -- -- - 42.5 
996 !~1.1~ 13.0 16. '2 55.g 49.2 20.a 21. 7 16.8 52 
997 !,~ • ., 13.2 lf-.~ 61.2 55 23.2 24.l 17.3 55,5 ...,, f. i 0(: .(, 0: <; 22.0 M 



19S9 

Head Head Head Chest 

Subject circ. • width, len,th • Sitting circ., Left calf Biacromial Bi-iliac Buttocif;s 
No. ca ca ca ht., Clll ca circ., ca dia., ca dia., ca ch:c., ca 

- -
801 46.6 u.9 15.5 50.9 47.5 19.0 18 1.4.S 47 
802 46.3 13 15. 7 50.r~ 49.1 19.8 19.6 1,.7 49.5 
ec>} 48.6 n.5 17.l 54.4 49.4 19.6 20.5 14.9 49.4 
805 48.} n.s 15.5 5S.g 54.2 21.4 21.2 18.o 55.5 

. 806 50.3 14 17.5 57.} 51.5 21.5 20 17 52.5 
807 47.7 l}.} 16.5 52.5 -- 19.7 20 16.3 
sos 46.8 12~s 16.2 56.6 50.4 20.6 21.4 17.2 53.5 
809 47.2 12.2 17.2 54.8 49 19.5 19.4 16.4 47.2 
f!lO 48.2 12.6 16.9 5S.3 50 20.1 21.4 16.5 52.5 
l!ll 49.6 l}.O 17.5 55.5 50.7 20.tl 20.6 1'.e 52 
812 49.5 12.} 17.tl 58.! 53 22 22.2 17.6 54 
EU} 48 l}.5 16.4 56.7 52.7 20.6 22.3 17 51.7 
814 49 14 16.5 61.4 56 22.3 23.9 18 56 
815 49.2 13.7 16.7 6S.6 56.7 23.9 25 18.l 56 
816 51.3 13.g 17.6 68.2 59.4 25.5 25.6 21.5 a. 

""" 
818 51.2 13.9 18 61!!.5 58.} 2}.6 24.7 19.4 61.5 

Ul 819 51.5 14.8 17.1 74.6 66.5 28.4 28.5 21.9 66 
820 4s.5 14 16 69 6} 25.5 27.9 19.s 59 
821 54.3 :u~ 19.1 73.7 a..s 29.4 2S 22.2 71 
822 52.t 14.7 lf,.2 74.3 66.5 2s.9 }O.l 23.7 66 
82} 52.4 13.4 lR.6 8}.1 76.5 32.9 ;;a.}O 2s.5 8}.8 
8~ 53.0 l}.8 18.2 8}.0 - 32.s -- 26 86 
827 53.5 14.2 18.5 8}.l -- }4.o ;:..30 ... 30 
f!}l 56.2 15 19.l 85.1 79 33.6 - 25.0 85 
g63 50.6 14.2 11.1 65.4 67.2 24.l 25.g 19.1 60.5 
g66 47.4 13.3 16.} 52.! 51 19.8 20 15.2 51.0 
869 51.3 14.4 17.2 72.3 66.7 27.6 2s.2 22 6S.6 
870 46.6 13 15.7 52.5 48.4 19.7 19.4 15.7 47.8 
874 51.e 14.6 17.6 74.4 68.8 28.2 30 22.5 74 
887 51.3 13.tl 11.i- 1s.1 69.6 29.7 30.l 22.0 72 
1'191 50.5 l} 17.3 70.1 59.5 24.7 25.4 19.8 64.6 
892 s2.2 14.2 ltll.l 73.5 66.2 27 27.7 21 69 
896 52.2 13.tl 17.} n.1 - 32.1 :'1 25.0 tlt.5 
900 45.7 12.lt 16.o -- 46.2 g·' 16.g 13.7 
901 45.5 13 15.2 -- 44.5 17 14.5 47.} 
902 44.5 12.2 15.7 -- 41i.} 1g 16.6 l}.2 46.9 
903 42.7 12.l 14.6 - 43.1 16.o 16.5 12.0 
~ 45.t 12.7 15.5 -- 45.6 17.5 16.2 14.2 44 



1959 (cont.) 

Head Head Head Cheat 

Subject circ., width, length, Sitting circ., Left calf Biacromial Bi-iliac Buttock.a 

No. ca ca ca ht., ca ca circ., ca dia. , cm dia., ca circ. t Cll 

905 W..8 12.4 15.7 - w..e 16.3 15.7 13.3 42.5 
906 42 13 13.~ -- 40.5 39.5 16 12.6 39.5 
911 49.5 J.4.o 16.7 61 53. 7 23 23.7 18.0 56.0 
912 49.8 13.2 17.7 63.5 51.2 21.2 23.1 17.8 ,5 
913 50.5 13.6 17.5 65.6 54.4 23.0 24.4 20.2 59.4 
921 49.~ 12.9 17.9 59.3 55.7 22 22 i l~.o 54.5 
923 49.3 13.3 17.0 49.5 4s.g 19.2 l~ 15.5 49.7 
925 51.7 :i,3.6 17.8 65.4 57 22.7 25 19.5 59.0 
930 4s.2 13.3 16.5 54.e 4s.9 20.4 19.7 J.4.6 49.5 
939 51.7 J.4.3 17.6 78 72.5 32.4 30.3 23.5 75.5 
~o 48.7 13.5 16.S 68.8 62. 25.6 24.1 20.4 63.8 
952 47.4 12.7 16.6 53.3 48.3 19.4 19.l 15.4 47 
954 111 12.6 16.5 - 46 le!.2 16.2 J.4.6 
955 49.4 13.5 16.e 63.4 55.5 24 23 18.8 59.5 

- 959 51.6 J.4.3 17 71.6 65.5 28.5 2t11.e 21.7 69 
of- 96o 50.4 13.2 17.g 66 57 24.7 25.3 19.5 61 
O'> 962 51.9 13.4 11'!.1 62.5 54.9 22.5 22.4 lS.o ss.e 

967 52.! J.4.6 l@.o 83.5 s2.5 ~.1 ;;.30 23. 7 83.5 
971 51.6 14 18 82.3 74.3 }1.1 ;;.30 23 83 
972 49.4 12.6 17.9 55.3 52.6 19.5 21 16.5 51.2 
976 52 14.2 17.5 75.5 71.8 30.1 29.6 22.! 76.5 
977 53.1 14.5 11.6 81.5 -- 30.9 30 24.4 81.2 
978 51 13.9 17.l 66.l 57.e 26.2 2s.2 19 65 
979 47 12.7 17.2 50 47 19.6 19.5 15.3 48 
980 51 14 17.4 60.2 52.5 23.8 21.5 18.@ 57.2 
981 46.3 12.7 16.o 58 50.5 21.s 21 16.2 51.5 
988 46.5 12.9 15.6 54.5 49.5 21.3 21.4 16 52.5 
992 45.3 12.9 15.5 - 45 16.2 17 13.5 w. 
993 52.7 14-5 17.5 7',).6 61.5 26.4 27.7 21 6" 
995 49 12.7 17.5 -- 49.3 113.6 16.4 J.4.6 46.5 
996 47.1! 13.0 16.4 57.6 50.2 21.l 2?.7 17.e 'j2. 7 
998 ~-5 13.7 11".l 75.4 65 26.5 27.3 23.4 70 

1002 47 14 1,.5 53 ,0.3 19 ~1.2 15.9 49.9 
1003 44.2 12.5 15.5 -- 44.5 
10o4 45.3 12.4 15.g -- 43 - 16.2 13.0 
10o6 42.g 12.2 14-5 - 41.5 -- 15.0 11.8 
1009 3F.2 Io.I! 12.6 - 38.7 -- 13 11. 7 
1010 37 9.~ 12.6 -- 35.g 



-----· --- . ~------ -- - ---- ----------
1961 

Head Ile ad Head Chest 
Subject circ., width, length, Sit ting circ., Left calf Biacrolllial Bi-iliac Buttock• 

No. Cll Cll ca ht., Cll Clll circ., ca dia. • ca dia., Cll circ., ca 
------ -------·-------------- --------

801 47.5 14.2 15.7 54.7 49.5 20.3 20.2 16.3 50.0 
802 47.4 1.3.5 16 5ti 52 22 22.1 17.5 52 
803 50.2 13.9 17.4 59 52.7 21.7 21.7 16.8 I 53.5 
807 4s.3 13.8 16.7 55.2 50.g 20.6 22 17 51 
808 47.e 1.3.l 16.6 62.4 52.6 22.5 23.2 17.5 5li.5 
t09 48.5 12.7 17.2 6o 51.5 20.5 21 Ul.l 50.5 
810 48.6 12.9 11.2 61.9 53.2 22 24.2 18.4 58 
811 50.2 13.2 17.7 62.1 54.5 22.5 20.6 17.7 55.5 
812 50.1 12.7 17.9 64.2 5ti.4 23.0 24. 7 u1.2 57.0 
tU3 49 14.1 16.7 62 55.3 22. 7 24.4 17.9 57 
814 50 14 16.7 64.6 6o 21,.4 26.3 19.3 62.5 
815 50 13.9 16.9 71 62 25.6 27.5 20 66.5 
n6 52 13.9 17.~ 74 64 27.e 27.6 23 73.5 
817 52.3 14.3 17.5 75.5 72.8 29.2 29 22.6 78.5 
818 51.5 14 18.l 71.2 63 25.9 26.7 20.7 68.o 
819 52.3 15 17.2 79 70.3 :n 30 23.3 77 
S20 49.3 14.3 16.4 74.3 68 28.2 30 21.3 71.5 ...... 821 55 14.3 19.2 81 " 31 26.L 83.5 ~ -

--l 822 54 14.7 18.7 79 74.5 32.5 27.2 so.5 -
@23 53.5 13.7 19 g7.3 81.5 34.4 -- 29 87.5 
821, 53 14.2 18.2 !5.2 80 H.6 -- 25.2 85.g 
863 51.5 14.4 17.3 69.4 61.5 26.3 27.t 20.3 66 
866 48.@ 13.8 16.4 6o.2 52.2 21.1 22 17 54.4 
s69 52.3 14.5 17.5 7g.5 73.5 30.5 31 24.s 77.5 
g10 47.9 14 16.1 57.5 'Jl.5 21 22.5 17.5 51.5 
8157 52.5 14 18 84.5 77.5 32 - 25.5 so.5 
891 51.2 13.4 17.7 75.4 -- 27 26 21.8 74 
892 53.3 14.5 18.6 1n.3 72.6 30.3 31.0 23.1'.. 76.7 
901 47.5 l}.4 16.5 55 49 20.5 19.9 16.2 51.0 
902 47 13 16.4 51.5 i.9.2 21.1 11~.6 15.0 51.0 
903 45.7 12.7 16 -- - -- -- - -
904 4s.7 13.4 16.5 54.4 50.5 20.4 20.4 16.o 49 
905 47.3 13.2 16.5 fj2.5 49 19.3 18.3 15.2 45.5 
9o6 45.5 13.5 111.6 50 46.8 lB.5 19 15.3 46.5 
909 51.s 13.6 18.o 69.7 57.1 25.5 23.a 20.0 67.2 
911 51 14.2 17.1 6g.2 6o.5 '26. 7 26.l 19.0 63.2 
912 50.5 13.5 17.8 68.8 55.5 23.4 24.4 19.7 59.0 
913 50.7 13.7 17.7 70 57 24.5 26.2 21.5 65.0 
919 48.8 12.5 17 71 6o.5 24.6 Z/.3 21 67.8 
921 49.~ 13.2 17.8 65.2 59 23.6 23.7 18.6 59.5 
923 50.4 13.6 17.8 57.2 50.5 20.5 21.3 16.9 53.5 



1961 (cont.) 

Head Head Head Cheat 
Subject circ. 1 wldtb, length, Sitting circ., Left calf Biacroaial Bi-iliac Buttocks 

No. Cll Cit Cit ht., Cll Cll circ., Cll dia., aa dia., cm circ., Cll 

925 51.7(hair) l}.S 11.6 61'l.6 59.5 24.2 27.5 19.8 6}.2 
926 50.6 12.2 17.7 70.6 59.0 24.2 2.5.2 19.7 64 
930 49 13.6 16.5 59.5 52.2 22 22.5 16 5} 
931 50 13.9 17.2 60.3 55.2 23.3 23.5 17.5 55.5 
•n 50.o(braid)l5.3 17.0 65.6 511.2 24.5 25.} is.2 64.0 
939 52.8 14.6 18.2 83.c; n.s }}.7 - 27 s5.o 
9lio 49.4 13.7 17.0 70 66.7 27.9 27.2 21.7 70 
9li6 51.3 13.:5 17.6 70.4 59.5 25 25.9 20.7 65.8 
950 55 15.2 18.3 81.9 - H.5 -- 26.8 85 
952 48 13.l 16.7 i;g.2 51.0 21 21.6 17.0 52 
954 48.5 13.1 16.7 55.4 48 18.9 19.l 16.3 49 
955 49.5 13.3 17.2 68.S 6o.s 27 2.5 • .5 20.5 ~ 
959 53 14.5 17.5 77.7 -- 32.2 Jl 24 84.5 
960 51.} 13.3 18.o 71.2 63.5 27.7 25.7 21.1 66 
962 52 13.5 18.5 64.5 56.5 23.5 24.s is.s 62 
965 52(bra1da) 1:5 115.l 78.} -- 30 - 26.5 81.5 

- 967 5}.5 14.5 18.I• 84.9 ae.3 35 -- 24.5 88 
""" co 971 52.2 14.2 18.l IJ6 79 31.5 -- 25.3 87 

972 50.2 l}.l 17.9 61.2 55 20.7 22.5 17 53.3 
9n 5}.5 11 ... 2 17.7 82 -- 31.5 -- 27 87.0 
978 51.5(ha1r) l}.S 17.4 n.1 63.1 27.8 26.2 20.8 70 
'179 4s.3 H 16.4 55.1 50 20.5 21.1 18.5 50.5 
980 51.7 14.2 17.7 61.2 56 25.1 2}.6 19.6 61 
981 47.4 12.9 16.} 62.8 52.1 22.9 22.4 17.7 55.7 
986 4"·5 l}.2 16.5 61.6 23.} 21.3 23.3 18 55 
987 4s.3 12.8 17 5S 53.2 21.5 20.8 16.6 5' 
9ge 46.5 H 15.7 6o 53.5 23 23.1 17.6 ~ 
992 47.6 13.5 16.4 52 50 19 20.3 15.5 4! 
993 54(halr) 14.7 17.8 81 72.5 29.9 31 23.2 so 
995 50.5 13.2 18.2 56 !Sl 21 20.6 15.6 52.5 
996 49 13.3 16.7 61.2 55.2 23 25.1 18.9 59.5 
998 54 14 ll~.4 83.8 - 29.7 29.6 26.3 79 

1002 47.s 14 15.7 ~.2 53 20.2 23.2 16.8 51.2 
1004 48.! 13.3 17.1 51 48.5 19.2 19.6 15.8 47.5 
10o6 46.9 13.2 16.2 50.5 46.5 18.5 19.0 15.0 44 
1009 48.8 13.5 16.5 -- 49 . 20.5 l!S 15 50 
1010 47 -- - -- -- -- - -- -
1012 47,6 12.5 11.1, 54 50 20.5 19.9 16.8 50.5 
1014 48.5 13 17.2 57.2 50 19 20.6 16.6 49 
1017 L5.4 12.3 16 -- 4g 17.9 
1025 46.2 12.0 16.A 



-----
1962 

Head Head Head Cheat 
Subject ci re., width 1 length, Sitting circ., Left calf Biacco•ial Bi-iliac Buttocka 

No. ca ca cm ht., cm ca cicc., a11 dia., ca dia., C11 cicc., ca 
--+--

801 48.2 l.4.3 15.8 55.4 51.3 20.4 21.1 l.6.7 51.0 
802 47.s 13.5 16.4 57.4 54.4 22.5 22.5 115. 5 53.0 
803 50.4 14 17.5 6o 53.4 21.5 22.s 17.4 52 
805 49.s 14 16 62.s 57.2 23.6 24.5 20.1 
807 48.6 13.7 16.5 56.6 52 21 22.8 11.s 51.3 
sog 48 13.2 16.8 63.8 55.0 22.s 23.2 17.6 57.s 
809 M.8 12.6 11.r; 62 53 20.8 22.5 17.6 51.2 
~10 49.3 12.9 11.2 63 54.7 22 23.7 18.3 ~ 
811 50.7 13.2 17.6 63.5 56 23 23.s 18.2 57.9 
813 49.2 14 16.7 62.7 57.4 23.6 25.1 18.5 57 
814 50.4 14.3 16.7 64.4 6o.r; 24.e- 26.S 19.4 61.3 
t'll5 50.2 14 16.9 71 63.2 26.2 27.5 20.9 66 
1n6 52.2 14 17.9 75.1 -- 27.s 29 23.6 74.5 
8lg 52 14.2 lg.2 11.5 66 26.2 27.5 21.4 68.5 

*'" 819 52.9 15 17.5 79.9 11.5 31.5 31 24.6 78.8 
"" 820 50 l.4.3 16.6 76.4 71 29.1 -- 21.7 76.5 

821 55.4 14.l 19.3 80 -- 32.9 31 26 79.5 
822 54.2 15 19.7 83 76.5 32.9 -- 26.7 a5.o 
823 53.5 13.6 18.6 86.5 1n.5 '4.5 - 28.5 87 .5 

863 51.s 14.5 17.4 67.6 65.6 26.8 29.1 21.3 68.5 
g66 48.9 13.6 16.S 61.5 54 21.8 22. 7 17.2 56 
870 4s.4 13.5 16.4 6o.9 52. 7 21.3 2}.6 18.o 51.9 
892 54 lJh5 18.5 8<>.5 7'.3 31.1 - 24.4 74.7 
900 48.l 13.5 l.6.2 55.5 51 21.5 20.7 17.7 5j.6 
902 47 .S(braid)l.3.2 16.3 55.2 4s.9 21.4 20.3 16.2 51.5 
903 46.5 13 16.1 53.2 53.2 2095 20 16.5 52 
~ 49.2 13. 7 17 55 52.5 21 20.2 17 51.5 
905 41'1.2 13.4 16.8 53.5 49.3 20.l 20.6 16.o 47.4 

906 46.2 13.6 14.4 52.5 49.1 19.6 19 16.2 4s.3 
911 51. 7 (traici)4. l 17.l 67.8 61.5 27.2 26.7 20 64 
912 50.7 13.5 17.2 69.S 56 23.3 25.5 19.6 6o 
913 51 13.9 17.7 69.6 50 25 27.0 22.0 65.0 
921 50.7 13.2 Hl.O 65 6o.} 21~.2 25.2 19.5 62.} 
923 50.6 l}.6 17.5 58.4 51.5 20.4 22.4 17.5 53.9 
925 52.4 13.7 18.0 70 63.5 25.5 27.2 21.3 67.5 
930 49.5 13.7 16." 62.2 53.9 22.0 23.0 10.J 54 



~--- ---·- --·-·---- ---------- -----·--
1962 (cont.) 

Head Head Head Chest 
Subject circ. • width, length, Sitting cicc. • Left calf Oiacc0111ial Bi-iliac But tocks 

No. ca ca c• ht •• Cll ca cicc., cm dia., ca dia. • c• cicc., cm 
·--- ----------·- -- ----- .... - - ------·-·--------·------

939 5.5.6 14.6 18.4 g7 81.3 35.5 - ?:'/. 7 e6 
st.o 50 13.5 17.l 72.I! 69.6 29 30.~ 23.8 73.0 
952 48.2 13.l 16.5 58.2 53.6 21.IJ 22.6 20.5 70.0 
955 50.2 13.4 17 69.2 63.2 27.6 26.6 20.5 10.0 

959 53.4 14.5 11.6 7g.t. -- 33.g - 26.5 86 

960 51.7 13.4 18.l 74.8 65 28.9 28.7 21.8 72 
962 52.6 13.6 lg.3 67 58.5 23.5 25.1 19.5 63.0 
971 52.5 14 18.2 85.5 7g.5 32.2 -- 25.5 ~ 
992 M.3 13.7 16.6 55.7 50.2 19.2 21 16.2 51 
993 54.2 14.8 17.8 82.3 -- n.8 31 26 86 
995 50.6 13 18.4 57.7 54.2 21.l 21 16 53.0 
996 48.8 13.3 16.6 62.2 57.5 23.8 25.5 19.0 6o.o 
~ 54 14 18.6 81.3 - ,30.3 30.5 ?:'/oO 8J.O 

U• l~ 49.6 1.3.2 17.3 50.2 50 20 20.3 16.8 50 
0 

loo6 48 13.2 16.6 52 48.3 19 20.2 16 47 
1009 49.7 13.5 16.t 50.2 51.5 21.3 19.1 16.2 50.3 
1012 4@.4 12.5 11.1 55.7 50.2 20 21.4 17.5 51.s 
1015 47.2 12.6 16.6 -- 46.5 18.5 }7.8 13.7 47 
1017 46.1 12.3 15.9 52 46.8 18.6 19.1 15.8 45.7 
1018 47.1 12.5 16.5 -- 45 17.5 18.5 11. 44 
1022 45 12.7 15.2 -- 48 19.l 18.8 24.1 48 
1025 4e:.1 l?.5 17.5 -- 47 17.3 -- .. - --
1026 44.2 12.5 14.9 - 43.5 17 17.3 14.5 4.3 
1027 46.2 - - - -
1028 43.3 l0.8 15.l - 42.4 
1029 43.3 - -- - -
1030 46 12.0 16.5 -- 46.5 18.2 16.6 lj.O 4j.4 
1031 45.8 12. 7 15.7 
1033 53.g 14.7 18 • .3 69.7 66.5 28.7 26.1.'> 2j.O 7.3.0 
1034 48.5 12.9 17 53.5 50 19.1 20 16 50 
1035 51.0 13.9 15.e 74.5 - 28.9 31.2 23.2 7s.o 
1036 52.2 J.4.3 11.~ 67.7 62 ?5 25.3 20.4 63.0 
1037 4o.~ 12.0 13.3 -- 3g.5 
1038 42 ll.4 14.6 -- 42.2 
lc4o 41. 7 u.5 14.0 -- -- 43 



1963 

Head Head Ile ad Chest 
Subject circ., width, length, Si ttin1;; circ., Leh calf 8iacro111ial Hi-iliac Buttocks 

No. Cll Cll Cll ht. t Cll cm circ., ca dia., cm dia., C111 circ. 1 Cll 

-----
8ol "8.3 14.3 15.6 57.0 52.0 21.0 22.1 17.1 53,3 
&>2 i.6.2 13.6 16.5 56.7 55.3 22.5 23.5 18.7 56.3 
&>3 ---- la..o 17.6 58,5 55.5 22.6 24.0 17-9 56.0 
&>5 43.5 1 ... 1 16.3 62.5 58,7 24.1 25.0 20.9 I 63.0 
&>6 52.0 14.1 18.o 63.1 57, 3 23.0 23.8 19.0 57.7 
&>7 i.e. 1 13.9 16.7 59.4 53.5 22.0 23.5 18.5 55.0 
6o8 48.4 13.2 15.9 60.9 57.0 24.8 24.7 18.6 59.0 
&>9 49.2 12.7 17.4 62.1 54.7 21.3 23.7 18.5 54.5 
810 50,2 13.0 17.4 67.5 57.7 23.4 ~.6 19.5 62.2 
811 51.l 13.5 17.8 61.8 56.5 24.o 23.5 19.0 59.0 
812 51.l 12.7 18.l 66.7 57,5 25.0 26.5 18.6 63.0 
813 49.8 14.l 16.8 63.5 58.3 24.1 25.9 19.0 60.o 
814 50.5 14.2 16.9 68.7 63.0 50.4 27.0 20.4 66.o 
815 50.5 13.9 11.0 11.5 64.5 27.7 26.2 22.0 68.o 
816 53.2 14.o 17.9 &>.5 ---- 30.0 21.0 25,5 84.o 
818 52.2 14.2 18.3 72.1 65.0 26.8 ---- 21.5 71.0 
619 53,5 15.0 17.6 81.0 76.5 33,5 ;:.. 30.0 25.4 &>.2 

- 820 50.7 14.5 16.7 78.6 74.7 31.4 ---- 24.6 81.2 
U1 821 55.8 14.3 19.3 &>.3 ---- 34.8 ---- 27.8 90.0 - 822 55.0 15.0 18.9 82.0 77,5 35.0 ---- 26.5 83.5 

663 51.8 14.4 17.5 70.5 68.2 27.9 29.5 21.6 70.4 
666 49.2 14.o 17.0 63,5 55.4 22.3 23.4 18.2 56.8 
870 49.0 14.o 16.7 60.0 54.o 22.4 24.7 19.1 55.2 
87~ 54.o 14.8 18.3 ---- 79.0 31. 7 ---- 27.0 84.3 
891 52.5 13.4 17-7 78.5 ---- 26.2 26.7 23.0 &>.5 
900 48.8 13.0 17.0 ---- 53,5 21.2 23.1 18.o 516. 5 
901 48.6 13°3 16.5 58.5 51.3 21.3 21.4 17.3 53.5 
902 48.2 13.3 16.6 57.5 50.0 21. 5 21.0 16.o 52.5 
903 46.8 13.0 16.o 55,5 53.0 20.7 20.6 16.5 54.o 
904 49.8 13.8 16.4 58.4 54.6 21. 5 22.0 18.o 54,0 
905 48.6 13.5 16.9 58,2 50.0 20.8 20.3 16.9 49.5 
906 46.8 14.3 14.5 55.0 49.4 20.2 21.2 17.0 51.0 
9QI) 52.0 13.6 18.l 73.3 ---- 27.6 26.2 22.0 75.0 
911 51.2 14.2 17.2 68.5 62.2 28.2 26.8 20.0 68.o 
912 51.2 13.5 18.l 69.7 58.8 24.3 26.3 20.6 63,0 
913 51.4 13.l 11.8 69.0 61.5 25.6 26.9 22.7 67.8 
919 49.3 12.6 17.0 77.0 62.5 27,7 31.0 23,7 72.5 
921 50.8 13- 3 18.2 66.o 62.8 24.0 26.2 20.0 62.3 
923 50.7 13.2 18.o 58.4 52.1 21.5 22.5 17.6 56.6 
925 63.0 13-9 18.1 74.2 ---- 27.2 29,5 23.3 71.0 
926 51.0 12.8 17-9 73.0 61.7 25.3 21.1 20.5 68.5 
930 48.6 13.9 16.7 6o.9 54.0 22 .. 9 23.0 17.6 59.0 
931 50.4 14.l 16.9 62.5 57.2 24.8 26.o 18.6 58.7 
937 50.5 13.5 17.0 69.0 61.8 25.1 26,5 21.2 72.0 



BE~ a i-r.'~ ..:... • ..r'"_._: COPY. BEST AVA!LA:,~~ CuPY 

---··-------~-----·--- -------
1963 (cont.) 

Head Head Head Chest 
Subject circ., width, length, Sitting circ., Left calf Biacromial Bi-iliac er:attock& 

No. Cll Cll Cll ht., ca Cll circ., ca dia., ca dia. , cm circ., cm 
·---·---- --·-----·- --------- ----·--

939 53.6 llt.6 18.lt 87.0 81.3 35,5 ---- 27.7 86.o 
9lt6 52.2 13.5 17.8 71t.1 ---- 28.o 27.2 23.lt 13.0 
950 56.5 15.2 18.6 82.3 ---- 33.5 ---- ---- 91.0 
952 48.3 13.l 16.7 58.8 53.8 21.8 22.9 18.5 55,3 
955 51.2 13.5 11.i. 71.6 68.5 29.1 27,5 21.7 71t.5 
959 51t.o llt.8 17.8 8o.6 ---- 32,0 31.0 26.5 92.lt 
960 52.l 13.5 18.3 17.0 ---- 3<>. 7 28.3 23.1 17.5 . 
962 53.0 13.6 18.4 67.0 58.8 24.l 26.o 20.0 61.5 
972 50.lt 13.0 18.3 62.1 57.1 22.5 21t.2 18.lt 57,5 
981 47.7 13.0 16.3 65.0 54.6 23.2 24.9 18.5 59,0 
993 51t. 5 14.9 18.o 85.0 ---- 32.6 31.0 25.0 84.o 
995 51.6 13 ... 18.2 59.3 51t.o 21.5 21.9 17.0 55,0 
996 49.7 13.2 11.0 62.0 58.lt 25.5 26.4 20.4 63.0 
998 54.o 14.l 18.5 81.9 ---- 31.5 30.6 27.1 84.5 

1002 48.4 14.3 16.2 59.0 56,2 21.2 24.7 17.5 53.3 
loo4 50.0 13.5 17.5 51t.9 50.0 20.5 21.5 17,6 50.8 
loo6 49.0 13.5 ---- 55,8 50.0 20.5 21.3 16. 3 50.8 - 1009 50.2 13.8 17.0 ---- 51.7 21.7 19.6 16.5 53.3 

U• 1010 49.0 12.6 17.3 53.0 50,5 18.1 16.7 50.5 N 20.1 
1012 49.0 12.7 17 ... 57.0 52.0 21.2 20.5 1.8.2 5Jt.O 
1014 48.9 13.0 17.3 58.o 52.1 19.8 22.6 17.l 50,8 
1015 ---- ---- ---- ---- t.9.6 ---- ---- ---- ----
1017 t.6.5 12.6 16.5 51t.2 50,3 19.3 20.0 16.3 47,5 
1020 48.5 12.7 17.0 ---- 47,5 19.0 19.0 14.3 47.1 
1022 45.9 12.7 15.5 ---- 52.0 
1024 50.0 13.4 17.7 54.2 51.0 22.2 20.0 17.5 50.5 
1025 49.2 12.5 17.6 ---- 46.5 18.l 17.8 15.6 45,3 
lo26 45.0 ---- ---- ---- ---- ----
1027 47.7 12.l 17.1 ---- 45.2 18.2 
1028 45.0 ---- ---- ---- t.7.3 
1030 47.7 ---- ---- ---- ----
1031 47.6 13.l 16.8 ---- 48.7 19.2 17.5 15.0 t.7.0 
1033 54.3 llt.7 18.3 72.4 68.6 27,4 29,0 23.8 77.6 
1034 49.6 13.0 17.1 57.8 51.2 20.0 21.6 16.5 53.2 
1035 51.6 14.2 16.8 74.9 ---- 29,3 30.0 23,7 
1036 52.8 14.5 18.o 69.3 6o.5 24. 7 26.6 20.5 66.5 
1037 44.6 
1038 45.5 
lo44 41.7 ---- ---- ---- 41.0 
lo45 41.9 ---- ---- ---- 4o.4 
lo46 40.6 ---- ---- ---- 40.0 
1503 48.2 13.6 16.4 ---- 48.2 ---- 19.3 15.5 48.2 

I I ' r 1,r; <; 



APPENDIX U 

Supplementary Anthropometric Data on Children Born to Exposed Pacenta 

19S7 

Lower Upper Arm Head Chest Buttoclta 
Subject Sitting extreaity extreaity span, Biacroaial lnterca:istal circ., cia:c., Left calf circ., 

No. ht., in. length, in. length, in. in. width, in. width, in. in. in. cia:c., in. in. 

87 18 14.s 12 29~s 7,5 5 18,5 18.s 7 17 
88 16.S 15 12 27 7.5 9 17.7 18 7.5 17.5 
89 17 14 11 27.5 6.5 5.5 16 18 7 17 .7 
90 18 15 12.2 30 8 5.5 18.5 19 7.5 17.5 
91 20 16.5 13.0 31.5 7.5 6.0 19.0 20 7.5 8 
92 17. 5 13.5 11 27 6.5 6.0 17.2 18.5 7.2 19.7 
93 -- 9 8 20 5 4 14.7 12.5 4.5 11.5 
94 15 12.5 10 24.5 5.5 4.5 16 14.7 5.2 15 
95 17 14 11 25 6 5.5 17 .2 16.5 7 17 - 100 18.5 12.7 10.5 27 7 6 17.5 19 7.2 18.5 l.J• 

'-"' 

19S8 

Head He~ Head Chest 
Subject circ., width, length, Sitting circ., Left calf Biacroaial Bi-iliac Buttock• 

No. Cll ca ca ht., ca ca circ., ca dia., ca dia., ca circ., ca 
-- -- -----

87 47.5 13 16.2 -- 47.1 18.1 16 13.7 47 
88 47.0 13.5 16.1 47.9 49.8 20.5 19.0 15.0 48.2 
89 48.5 12.9 17.0 47.3 46.5 18.5 18.5 14.l 44.6 
90 48.5 13.3 16.8 50.7 49 20.5 19.B 15.2 48 

991 49.3 13.5 16.6 52.2 51.3 20.0 20.5 15.3 48.2 
92 46 12.5 16 -- 48.3 19.0 18 14.5 
93 46.3 13.1 15.5 44.B 44.5 17. 5 16 13.5 
95 45.9 12.7 15.5 -- 4!-:.5 20.1 17.6 14.7 
96 36.0 
97 40.2 12.0 13.2 -- 42.2 16.5 16 13 

100 46 13.5 15 -- 4p,. 5 18.2 17 14.3 



UI 
~ 

1959 

Head Head Head Chest 
Subject circ., width, length, Sitting circ., Left calf Biacromial Bi-iliac But tocks 

No. cm cm cm ht., ca cm circ:., ca dia., cm dia., cm c:irc:., cm 

88 48.4 13.4 16.7 50.9 52.0 21.3 20.0 16.0 50.3 
89 49.6 13.3 17 .6 49.4 48.4 19.4 19.8 15.7 46.4 
90 49 13.4 17.2 52.0 -- 21.4 20 16.2 
91 49.5 13.6 17 .o 56.3 54.0 21.4 21.6 16.8 50.5 
92 46.7 12.7 16.3 50.0 -- 19.5 19.4 15.3 
93 48 13.6 16.2 51.9 48.9 19.4 19.2 15.0 48.0 
94 46.7 12.2 16.7 49.2 47.5 19.2 18.8 14.3 49.3 
95 47 12.8 15.8 51. l 48.2 20.2 18.8 16.4 48.5 
96 44.8 13.l 14.8 -- 46.6 19.7 18.0 13.6 47.0 
97 44.5 12.5 14.7 -- 46 18.4 16.6 13.2 44 
98 45.2 12.7 15.4 -- 44.5 18.7 17.4 14.2 47 

100 47.8 14.2 15.7 52 52.1 21.2 19.6 16.3 52.8 
102 42.l 12.9 13.4 -- 44.8 -- 17.0 13.7 
103 43.2 12.2 15.0 -- 41.5 -- 14.5 12.8 
104 41.5 11. 3 13.8 -- 39 -- 13.8 13 
105 40.5 11.3 14 -- 41 -- 15.0 12.1 

-------
1961 

-----
87 49.5 13.5 16.7 59.6 51.5 20.7 22.5 15.9 53.0 
88 49.5 14 .o 17.2 57 55.5 22.8 23.0 17 .5 54.5 
89 51.0 13.7 17.8 55.5 50.5 21 20.6 17 .3 53.0 
90 50.5 13.8 17.6 60 55.5 23.6 23.7 u~.4 54.5 
91 50.8 14.2 17.5 60.7 57 23.6 24.2 18.5 55.5 
92 48.5 13.3 16.9 57.3 53.3 21.6 22 16.8 54.0 
93 50 14.2 16.9 56.3 52 21.3 21.5 17 53.0 
94 48.3 12.2 16.9 53.5 51 21.3 19.9 16.3 53.5 
95 47.4 13.0 16.5 58.8 51.4 21. l 18.5 17.0 55.0 
96 48 14 15.8 52.3 54 23 20.6 16.2 53 
97 46.3 13.3 15.4 53 50 21. l 21.3 16 53.5 
98 47.7 13. 5 15.5 -- 48.8 20.4 19 14.7 50.5 



--·--

Head Head Head 
Subject circ., width, length, 

No. Cll °' Cll 

87 49.5 ---- ----
88 49.7 14.o 17.2 
89 51.0 13-7 18.1 
90 51.2 14.o 17.6 
91 51.4 14.2 17.5 
92 49.0 13.5 16.8 
93 50.3 14.2 17.0 
94 48.4 12.5 17.l 
95 48.o 13.2 16.1 
9t'> 48.9 14.3 16.1 
98 48.2 13.5 16.o 
102 46.8 14.l 14.8 
103 48.o 13.l 12.0 
105 46.8 13.0 16.5 
lo6 48.o 13.1 11.0 
lo8 46.5 ---- 15.3 
110 ---- 13.3 16.9 
111 47.0 12.8 16.o 
112 46.o 12.2 16.2 
113 45.6 ---- ----
117 42.0 13.5 ----
118 45.0 12.3 15.2 
120 46.3 12.3 16.3 
122 46.8 12.4 16.6 
124 41.3 11. 3 13.9 
125 44.7 11. 7 16.3 
126 42.5 11.2 15.l 

1962 

Chest 
Sitting circ., Left calf BiacrOP1ial 
ht. • CIQ Cll ci re., C111 dia • t CID 

------------·--------- ·---

---- ---- ---- ----
56.2 56.8 23.5 23.7 
57.8 52.6 21.2 23.0 
6o.6 58.0 ~.2 25.3 
63.0 56.8 24.2 25.0 
59.9 55.0 22.3 23.5 
57.7 53.1 21.5 22.0 
56. 3 52.5 21.7 21.l 
6o.5 52.8 21.2 22.l 
53.5 55.5 23.2 21.4 
52.0 51.5 21.0 19.8 
53.4 50.9 19.4 22.6 
---- 46.5 20.1 19.8 
52.6 49.0 20.0 20.1 
---- 48.l 20.1 20.5 
46.o 52.0 19.0 
---- 46.o 19.7 19.0 
47.9 46.3 17.0 17.6 
---- 48.1 18.4 18.o 
---- 44.o 
---- 42.0 
---- 43.5 16.8 17.2 
---- 46.o 17.8 
---- 44.o 18.2 15.8 
---- 42.5 
---- 41.0 
---- 39,7 

Bl-iliac 
dia., Cll 

----
17.8 
18.o 
19.0 
18.7 
17.7 
17.7 
16.6 
18.o 
16.7 
16.5 
16.8 
15.4 
15.8 
15.1 

15.0 
14.9 
14.5 

13.2 

13.0 

Buttocks 
circ., ca 

----------
----
56.o 
53,0 
55,5 
56,5 
57.0 
53.2 
52.2 
54.0 
56,3 
52.0 
49.8 
48.5 
49.5 
46.4 

46.o 
43.8 
45.0 

42.0 

44.o 

U• 
U• 



.... 
{Jl 

ai 
I ------ -------------- -- -----------------

1963 

Head Head Head Cheat 
Subject circ., width, length, Sitting circ., Left calf Di ac r omi al Di-iliac Buttock& 

No. ca Cll Cll ht., ca ca circ., ca dia., ca dia., cm circ., ca 
. _ _, ____ - ··----·--- --- -----------·-- ------------- -------------

87 50.2 13. 5 17.3 63.5 54. 7 22.2 24.0 18.2 56.0 
88 50.2 lil.l 17.3 58.2 59.0 25.0 24.2 18.3 58,5 
89 51.5 14.o 18.2 58.o 54.o 21.8 25.3 18.0 52.0 
90 51.5 14.l 17.7 62.3 6o.o 25.7 26.5 20.0 59,7 
91 51.5 11'.5 17.6 65.1 6o.lt 21'.9 26.l 19.3 59.9 
92 49.1 13.5 17.0 61.0 56.o 23.0 23.t. 18.8 57.2 
93 50.8 11'.3 16.7 58.1 55.0 22.0 21.4 18.5 54.3 
94 i.e. 5 12.5 17.2 56.7 51.7 21.5 22.0 16.6 53.5 
95 i.8.3 13.1' 16.lt 61.0 54.0 22 24.o 18.5 56.7 
98 i.e. 5 11'.7 16.o ---- 51.3 21.2 20.0 17.3 53.t. 
101 i.a.a. 12.8 16.8 57.0 50.2 20.8 20.9 15.2 54.5 
102 47.2 11'.2 15.6 54.8 50.6 20.0 22.5 11.0 50.5 
103 48.7 13.2 17.0 56.0 t.7.8 20.2 21.2 15.8 t.7.0 
lo4 47.1 13.0 16.o ---- t.9.1 20.2 21.0 16.o 51.0 
105 47.7 13.2 16.7 55.8 51.lt 21.2 21.3 16.8 51.8 
lo6 t.9.5 13.1' 17.6 ---- 50.7 ---- 22.l 15.7 48.5 
lo8 47.9 12.5 11.1 56.2 49.7 19.5 18.9 17.5 53.0 
10') t.9.0 13.7 16.5 55.2 51.8 20.8 22.3 15.9 51.2 
110 49.8 13. 7 11.0 ---- 51.4 20.5 11.8 16.3 49.8 
lll 47.7 13.0 15.6 ---- 48.3 18.o 19.5 15.6 45.5 
112 46.8 12.3 16.lt ---- 47.4 19.5 19.0 16.0 48.o 
113 48.o ---- ---- ---- 48.o 
115 47.2 12.9 16.l ---- 52.0 20.3 19.4 15.l 
117 44.3 12.0 15.4 ---- 46.5 ---- ---- ---- 46.o 
118 47.2 13.0 16.5 ---- 47.8 
119 46.6 12.l 16.8 ---- 47.6 20.2 11.2 
120 46.o ---- ---- ---- 49.0 
122 47.7 
124 45.0 ---- ---- ---- i.8.2 
125 46.2 12.2 16.7 ---- 44.5 
126 47.4 12.6 17.0 ---- 46.7 
127 44.o ---- ---- ---- 40.0 



APPENDIX 16 

Supplementary Anthropometric Data on Rongelap Exposed Children 
--

September 19.S4 

Lower Ar• Upper Chest 
Subject Sittina extremity span, , Biacroaial extre•ity ci re., Left calf 

No. ht., in. length, in. in. width, in. length, in. in. circ., in. 
-------------------~-----

2 18.2 9 27.5 6.2 21.2 19.5 7.2 
3 20.2 12.2 30.2 7.2 23 20 1.1 
5 20 12 31.5 6.o 25.5 19.5 e.o 

15 22.5 23 1.4 7.0 '1 21 8.0 
17 21 21 37.5 7.5 30.5 20.7 21.0 
19 22 19.5 39.5 7.0 32.5 21.0 8.5 20 24 20 1.4 7.5 36.5 23.1 9.5 21 19.7 15.7 34.5 7.2 27.2 21.5 7.5 
22 .H 30.2 63.2 10 53.2 32.7 13 
23 17.5 21 37.5 1 30.5 22 9.5 
24 30.5 26.2 57 ll 46 31.7 12.3 
26 30 27 58 9 49 31 13 
32 22 15 37.2 6.7 30.5 19.7 8.2 
33 21 21 42 5.5 37.5 20 8 
3~ 29.2 29.2 62.7 11.2 51.5 29.5 11.5 
36 23 25.5 47 8 39 24 10 
39 31.7 27.7 62 8.5 53.5 32.5 12 
42 21 14.7 35.5 5.2 30.2 19.2 7.5 
47 26.3 23.2 48.2 8.5 39.7 23 9.5 
61 21.-.:> 23.2 50.5 8 42.5 27.5 11.5 65 17 1 30.5 5.5 25 ls.5 8 67 32.5 28.2 62.5 11.5 51 32.5 12.5 69 21.5 18.5 4o 6.5 34.5 20.5 9 72 23.2 22.2 39 8 31 21.5 8.5 75 23.5 31.7 57.7 11.2 46.5 28.7 11 76 26.7 25.2 53.7 9.2 '44-5 25.5 10.5 
83* 13 13 25 4.5 20.5 17 1 

~_!_!_ingnae 

8 25 15 30 5.5 24.5 19.5 7.5 '44 21 18 39 5.5 34.5 20.5 ts.5 48 25 20.5 47 7.5 39.5 22 9.0 53 25 23 45.5 7.2 }IS.2 22 9.5 70 29.7 '21·7 56.5 9.7 49.2 32.5 11.5 U• 81 24.2 23 47.2 9 3is.2 20.7 ---l 

9 
--------
*Exposed in utero. 



-------
19SS 

Lower Ara Upper Chest -Biacroaial extre•ity circ., Left calf Ul Subject Sitting extreaity span, ~ 

No. ht., .in. length, in. in• width, in. length, in. in. i::irc., in. 

2 21 17.7 "4 7.7 12.5 19.5 7.7 
3 20.7 15.7 32 a.5 13.5 21 7.5 
5 19.0 17.5 31.5 7.0 12.5 19.5 7.0 

15 26 26.5 45 9.2 18.0 21.0 s.o 
17 22 21 n s.5 16 20.2 7.2 
19 22 22 38 9.5 :14.5 22 a.o 
20 25 25.5 1,4 10 16.5 22.5 9 
al 22 19 35 s.5 13 20.5 6.5 
aa 30 35.7 61.5 13 26.7 33 12.7 
23 21.5 20 39 20.7 16 23.5 9.2 
~ 32 35.5 6o.i 13 23.5 29.5 10.2 
26 31 - 62 13 26.5 31.5 12. 7 
32 22 19.5 !8 a 14 20 8 
33 22 18 32 7 13.2 18.7 8 
35 33 35 61.5 13.7 ~.5 31 12 
36 24.5 26.5 47.2 11 19.2 24.4 
39 30 36 6o 12.2 24 31 11.2 
42 22 19 32 7.7 12 19 1 47 - 27.7 50 10.4 20.7 24.5 9.5 54 19 18 31 7.7 l2 20 7.7 61 30 31 52 11.5 20.5 27 11.7 65 19.5 16 28 7.2 11 19 7.2 67 34 34 56 14 23 31 10 69 23 22.5 39 8.5 18 20.5 8.7 72 26 22.2 114.5 9.5 18 21.5 8.5 75 31 32 55 12 23 27 10.5 76 26.5 29.5 55.5 10.5 23 26.5 10.5 
83* 16 12.2 23 6.5 9.5 18 5.2 84* 19.5 17.5 32.5 7 13-5 20 8 85* - 12.5 26.5 5.7 9.5 17.5 6.5 &* lt>.2 10 20 5.2 8 15.5 6.5 

Ulingnae 

6 20.5 17 30 8 12 20 7.25 8 18 11!1 31 6.5 12 18.5 7.5 48 24 26.7 46.2 lo 18.2 21.5 8.2 53 25.5 28 48 lo 19 27 9.2 70 32 33 56 13.5 23 33 11 81 26 '27 47 10.5 18 23 e.5 
-- - ----~ - - -----



---- --------~------ - -- - ------ --- ----------------- ---~-------
1956 

Lower Arm Upper Chest 
Sut>ject Sitting extremity span, Biacroruial extremity circ., Left calf 

No. ht. 1 in. lencth, in. in. width, in. length, in. in. circ., in. 
----- -- --------------- -- --- ·-- ~ --

2 21.5 14.0 33 8.5 10.5 20.0 
3 - 17 34 9.5 14 21 e.5 
4 21 - 33.5 s.5 13.5 20 s.o 

15 25.5 26 47 9 18.5 21 9.5 
17 23.5 24 43.5 10.2 18 21 s.5 
19 25.5 ~ 40.5 9.5 16.5 21 s.5 
20 25.5 26 47 10 20 23 9.5 
21 23 - 36.5 8 15.5 20.5 8 
22 31 38.5 62 14.5 27.5 }3 12.5 
23 25 21 39.5 9.5 16.5 22 9.5 
24 31 34.5 61 14 27 31 12 
26 31 36.5 64 14 28.5 32 14-5 
32 24 21 38 8 16.5 20.5 8.5 
33 22.5 18 37 -- 14.5 20 8 
35 31 36 64 16 27 31 13 
36 29 27.5 49 12.5 'l 26 11 
39 32 34.5 62.5 13 ,;.7.5 32 12 
42 22.5 21 35.5 s.5 17.5 19 8 
47 27 29 50.5 9.5 22 24.5 lo 
54 - 17 34 8 13.5 21 9 
61 - 32 56 13 24 27.5 13 
65 20.5 16 31 8 12.5 19.5 7.7 
67 - 35.5 61 15 26 32 12 
69 21.4 24 42 10.5 18 21.5 9.5 
72 - 24 t.4.5 9 lB.5 22 9 
75 31 32 ~ 10 26 30 11.5 
76 28 31 57 10 25.5 25.5 10.5 

83" 21 17 30 1·5 12 20.5 S.5 85* -- 16 31 8 12 19 7.5 

Ailin~ae 

6 22 17.5 34 9 14 20 8 
8 - 19 34 8 13.5 21 8 

44 23.5 22.5 42.5 - HI 22.5 9 
48 26.5 29 48 10.5 - 23 9.5 
53 27.5 27.5 51 9.2 22 23 9.5 -81 - 26.5 50 lo 21 23 9.5 '-" <D 

--A-·-----· 
"Exposed i11 utero. 



-------- -----
1957 

Lower Upper Ar• Head Chest Buttocks 
Subject Sittina extreaity extreiai ty span, Biacromial lntercristal circ., circ., Left calf circ., -No. ht., in. length, in. length, in. in. width, in. width, in. in. in. cicc. 1 in. in. O'> 

0 

·--- ---------- I -
2 22 21.2 15.7 37 7.5 6.5 20.5 20.5 8.5 20.5 
3 21 20 15 26.5 8.5 5.7 19 20 8.o 
5 20 20.5 15 35.5 9 7 19 20.5 8.o 20 

15 24.7 29 21.2 49 11 7.5 19.2 22 9.0 23.2 
17 23.5 24 18 43.5 10.2 6.7 19.7 22 8.5 2,.2 
19 24 26 19 43.5 9.5 8.o 19.2 22 a.5 22.7 
20 26.2 30.2 20 50 l2 8.o 20.5 24.2 10 26 
21 22.5 2, 17 38.5 10.5 8.o 19 21.5 9 22.5 
22 ,2 36.2 27 61 13 9 19.7 27.5 11 
23 23.5 24.5 18 42 11.5 8.5 20.5 23 10 2,.7 
24 29.2 36 26.5 59 14 9 21 ,0 l2 33 
26 33.2 39 30 67.5 14.5 10 21.7 .H·5 14 ,6 
32 22.2 23 18.5 41 10 6 19 21 8.7 21 
33 21.5 22.5 17 38.5 8.5 1 19 20 9 20 
35 32.2 36.5 28 63.5 15.5 9 21 32.5 12.5 32 
36 28 30 22 50.5 11.5 8.5 19,7 25.5 10.5 26 
39 31.5 31 28 62 14 9.2 21 29 11.5 
42 22 22 16 37.5 9.5 7 19.5 20 8 21 
47 27 31.5 23 53 12.5 - 21 24.5 10 26 
54 22 21.2 16.5 38 8.2 7 19.5 22 9 21.7 
61 31 34 26 58 14 9.5 21 29 13.5 35 
65 20.5 19 l4 33 7.7 6 18 20 7 20 
67 32 37.5 27.5 6o l4 10 22.5 32.5 12 34 
69 24.2 26 20 45 9 • 19 21.5 9.5 23.5 
72 26.5 28 21 47 11 1 20.2 22.5 9.5 25 
75 31.7 34 25.5 58 13.5 s.5 21.2 31 12 35 
76 2f5.7 35.2 26 58.5 12 8.5 20 ~7 11 2s.5 

83* 21.2 19 14 34 9 6.5 19 19 8.5 20 
84• - lff.5 14.5 34.5 8.5 6.5 19 20.5 8 20 
85• 19 19 14 35 7.5 6.5 18 19.5 7.5 19.5 
156• 18.7 17.5 12.5 31 7.5 5.7 18.2 19.2 8 

~in1,;n~ 

6 21.5 20.5 15 23 9.5 6 19.2 20.5 8 21 
8 22 19.5 15 35 7 6.5 19.5 19.5 8 21 

44 23 21.i. 5 19.7 43 10.5 7.5 19.5 23.5 9.5 23.5 
411 24.2 30 21.2 49 11.5 8 20 23.5 9.2 25 
53 27 32 22.5 52 10.5 7 19.2 24 10 24.5 
70 29.5 36 25 57 l4 10.5 21.5 32 12 3~ 
~l 26 30 22.5 50 11.5 8 20 24 9.5 26 



Head Head Head Chest 
Subject circ., width, length, Sitting cil'c., Left calf Biacromial Bi-iliac Buttocks 

No. oa ca ca ht.. Cll ca circ., ca dia., ca dia., ca circ., ca 

-
2 52.4 14.0 18.2 59.2 54.5 22.5 21.8 17.0 55.0 
3 49.2 12.7 17.4 56., 54.0 21.7 20.8 15.9 52.9 
5 48 13 16.8 53.9 53.3 ' 21.s 20.6 16.3 51.5 

15 49.5 13.2 17.1 69 58 25 25.5 19.5 162.5 
17 51 13.6 17.5 64.7 57 23.2 24., 18.3 59.5 
19 49.1 14.l 16.5 66.9 58 23.0 24.5 11.a 59., 
20 52.5 15.l 11.0 70.9 64 26.5 27.7 20 26.5 
21 49.5 13.5 17 61 55.s 22.7 24.2 18 59 
22 50,5 u.3 17.4 79.7 - 27., ... ,0 23.s 
23 51.5 1,.11 18.1 65.s 61 27.5 25 19.4 62 
24 Preg. 52 13.7 17.1 78.8 - 30.3 ... ,o 24.7 
26 55.6 14.4 19.1 90.3 85-9 36 ,,.30 28.6 
,2 48.S 1,.2 16.9 62.9 56.5 2,., 24.2 17.6 56 

" 49.1 13 17.5 60.6 51.5 23 22.9 17., 55 
35 53.2 14.7 17.7 84.6 S2 ,2.5 :> ,0 25.2 
36 50.~ J4.8 16.5 74.1 65.8 29.6 26.9 21.s 72 
39 53. 14 17.9 82.8 - ,2.1 :> ,0 21.4 
42 50.2 14.l 16.5 61.l 51.5 21.5 22.2 17.4 55 
47 54.2 14.4 19.0 74.3 66 27.3 29 21.7 70.l 
IJ4 50.7 13.4 17.5 61.3 58 24 23.s 17.s 58.7 
61 53.5 14.2 18 84.2 - ,i..7 ,0.2 21.5 86 
65 46.7 12.9 15.6 52.5 52 19.7 19.3 25.5 53 
67 55 14.2 lS.o 84.4 - ,2 :> 30 27.2 
~9 49.4 1, 17., 65 57 25 24.9 19.l 6o 
72 51.5 .14.l 17.5 72.7 61 25.6 27.6 21 61 
75 53.7 14.4 17.5 Sl.} - 29.9 ... 30 26 
76 50.6 14.4 17.1 79.4 75 ,1 >'O 24 74 

8}* 49.6 12.9 17.6 54.6 50.7 22.a 21.2 15.9 53 
84* 48.2 14 16.2 5j., 51.5 21 21.5 16.4 51.5 
85* 45.7 12.7 15.6 53.1 50.8 20.2 20.3 16.9 51 
86* 47.5 13 16.} 52 49.7 20 21.2 25.a 

Ulingnae 

6 49 14 16.4 57 54.3 22 21.7 16 55.7 
8 50.7 13.4 17.7 58.9 51.5 21.2 21.8 16.9 57 

IA 49 14.3 16.o 63.6 56 23.5 24.6 18.6 59.4 
48 52.1 14.l 17.s 68.9 60.7 25 26.6 20.9 67.5 

53 49.3 13.2 16.7 75.4 62.7 27.3 2s.5 21.4 67.5 -
70 5,.8 (hair)l4., 18.l 81.6 -- 30 <'0 28 -- CJ) 

6, 26.3 27.5 21 67.5 -
81 50.5 14.7 16.o 72.1 

-
*l!xposed in utero. 



;------- -----
1959' -a. 

N 

lie ad Head Head Chest I . 

Subject circ., width, length, Sitting ci re., Left calf Biacromial Bi-iliac Buttocks 
No. ca ca Cll ht.' Oil CPI ci re., <=- dia. I Oil dia., <=- circ.,C111 

2 52.7 14.2 1s.4 6o.3 54.5 22.6 22.s 18.0 54.6 
3 49.3 12.9 17.4 57.4 56 22.6 22.3 16.9 56 
5 4s.3 13.2 16.7 54.6 54.5 22.0 21.6 17.0 53.J_. 

15 49.6 13.2 17.1 72.3 6o 26.l 26.5 21.3 68 
17 51.1 13.7 17.7 66.l 58.1 23.5 25.7 19.8 62.5 
19 49.6 14.l 16.s 67.3 58.5 23.J_. 25.7 20 6o 
20 52.6 15.3 17.l 71 64.5 26.l 29 20. g 66.5 
21 50 13.6 16.9 64.3 59 23.6 25.3 18.s 61 
23 51.9 13.7 11s.1 68.1 61.7 27. 7 26.2 20.5 65 
24 51.5 13-7 17.2 76 - 29.4 :> }O 25.4 
26 55.3 14-5 19.4 90.8 87 34.4 - 28 92.5 
.52 49.1 l,., 16.9 64.2 56 2.5.7 25.2 18.2 57 
H 49.8 13.2 17.7 63.8 52.6 24.1 21 18.l 56 
36 50.8 14.7 16.4 75.5 68.4 30 29.1 22.2 71 
42 50.5 14.2 17 63.9 52.7 22 23.1 18.1 54.8 
47 5l,.2 14.5 18.8 75.5 66 27.7 30.5 22.4 70 
54 51.l 1.5.9 17.8 6.5.l 59.4 24.2 24.6 19.3 59.4 
61 54.3 14.5 18 ~ -- 36.4 ;;. 30 - 93 
65 47.2 13.2 16.l 55.a 50.5 20.1 20.8 17.5 52 
69 50 13 17.4 67.2 ?l 25.6 25.5 20.3 6o.5 
72 52.2 14.3 17.9 76.9 65 27.9 27.8 22 68.7 
75 -- 14.3 17.2 81 - 28 31 25.2 
76 51.5 14.6 11.2 83.5 76.1 33 ;;.30 25.8 74.2 

83• 50 13 17.9 59.5 53.1 23.6 22.3 17 53.5 
84• 48.3 13.9 16.3 55 53.2 21 • .3 21.6 16.5 51.5 
85* 46 13 15.9 56 51 20.! 22 11.8 52 
86* 48.4 13.5 16.2 54.5 49.4 20.1 22 16.6 4s.4 

Ailingnae 

6 49.3 14.1 16.6 59., 55 22.4 23 17 56.2 8 51.6 13.7 17.9 62.3 53.5 22.1 22.8 18.6 55.4 
44 49.3 14.4 16 • .3 66.5 56.5 24.2 26.3 19.3 61.5 
48 52.1 14.1 17.8 72.2 61.2 25.6 21'1.3 21.5 69.5 
53 49.7 13.5 16.9 79.2 68.4 29.7 29.0 22.8 74 1.n 51.3 1.4.l'! 15.9 76.2 -- 28.0 29.9 22.9 74.0 

---
•Exposed in utei-o. 



-------·------- ----. - -------------------·------
1901 

Head Head Head Chest 
Subject circ., width, length, Sitting circ., Left calf Biacromial Bi-iliac Buttocks 

No. Cll ca ca ht., ca Cll • circ., oa dia 0 t CIR dia. 1 C11 circ., ca 
--·------·-- ·--- ------- .. ·----·-

2 53.6 14.4 18.8 63 59.4 24.5 25.5 19.0 I 6o.O 
3 50.3 u.2 17.6 6o.3 6o.8 25.0 23.5 19.0 62 
5 49.5 n.4 17.0 59.1 57.5 23.7 22.9 17.4 57.4 

15 50.5 13.3 17.4 7s.4 - 28.3 29.2 24 73 
17 51.3 n.8 18.o 71.3 62.6 25.9 27.5 20.1 66.5 
19 50.7 14.2 17.0 71.5 63.5 25.4 27.2 21.2 67.0 
20 54 15.5 18 74 70.3 29 30.4 22.5 75 
21 51 13.7 17.2 68.3 62 25.2 26.4 20.6 67 
23 53.3 14 18.4 72.4 66 30 28.l 22 71 
26 56.1 14.8 19.5 91.8 88.5 37.2 - 30 97 
32 49.5 13.4 17.0 67.6 6o 25.5 27 19.2 61 
33 50.3 13.2 17.9 68.6 57 25.a 25.2 19.5 62.7 
36 52 15 16.8 ea.a 74.2 32 30.8 23.5 75 
42 51 14.4 17.2 611 56 23.5 25 19.5 6o.2 
1'7 56.2 14.4 19.5 113 >ea 32 - 24.3 84.7 
54 51.6 14 18 68.7 62.5 25.8 26.5 20 64 
61 54 14.4 18.4 a5.5 -- 39 - - 100 
65 48.5 13.2 16.4 6o.9 54 21.2 22 17.a 57 
69 50.5 13.2 17.7 72.5 6o.5 28.l 27.4 22 67.9 
72 53.5 14.5 18.2 82.4 - 32 31 26.7 85 

83• 51.1 13.2 ls.2 65.3 56 25.5 24.1 18 59 
1!14• 49.4 14.5 16.8 6o.7 i;s.2 22.5 23.7 18 57 
65* 47.1 13.2 15.8 61.3 53.7 22 23.7 19.3 54 
86* 49 15.5 16.5 58.5 51.5 21.3 23.5 17.5 53 

Ulinl!!!!, 

6 50.4 14.3 16.4 64.5 57.9 24.5 ai.8 18.l 61.4 
8 52.5 11 •• 1 18.l 67 56.5 24.2 25.8 19.a 61.5 

44 50.6 11,.5 16.3 70.1 63 25.8 2s.3 20.6 67 
48 52.8 11 .. 3 18.l 78 - 29 31 21._3 79.5 
53 50 13.5 17 81.5 -- 30.5 30.5 23.2 76 
81 53 15.1 16.3 ~.8 - 30.5 30.4 25.1 85.4 

-- . ______ ., ---
*Exposed in utero. (j) 

(,0 



..... 
ai 
of-

-~----- ·-- ----- ·------- --------
1962 

Head Head Head Chest 
Subject circ., width, length, Sitting circ., Left calf Diacroaaial Bi-iliac Buttocks 

No. Cll Cl ca ht., ca ca circ., ca dia., ca dia. 1 ca circ. 1 ca 
------------

2 53.~ 14.6 19.0 66.o 59.3 24.s 26.2 19.1 61.5 
·3 50.2 13.2 17.8 61.6 61.1 24.2 24.5 19.s 62 
15 51.5 13.5 17.5 80.2 -- ,o.o 29.1 25.1 79.e 
17 52~4 13.8 17.8 73.1 63.4 26.3 28.5 21.4 6a.4 
19 f(>.6 J.4.3 17.1 72.2 63.1 24.7 28 21.6 67.0 
20 54.3 15.7 18.o 79.2 76.5 31 - 24.7 79 23 52.7 13.8 18.5 71.1 67 30 29.3 22.s 72.5 
32 50.1 13.4 17.1 67.7 59.3 26 27.7 20.0 62 

" 50.7 13.3 18.0 69.4 - - 27.5 20.6 
36 52.7 15 16.9 s1.5 79.2 34.5 -- 25 8}.5 
42 51.5 14.5 17.1 68.2 56 2}.5 25.6 19.4 6o.7 
54 52.3 .14.l 18.l 66.6 62.8 26.3 27.4 21 64 61 54.5 ll~.4 18 et..4 - 39.3 -- -- 99.2 
65 48.6 l}.2 16.5 6o 55.5 21.s 2.h5 19.2 58.0 
69 51 13·• 17.7 7}.7 64.6 29 2ts.7 25.4 72 
72 54.5 14.5 18.o 80.7 - 33.2 31 26 80.0 

83* 51.4 13.5 18.3 67.3 58.8 27 25.6 18.8 61.5 86* 49.3 l} 16.6 59.5 53 21.s 24.h 17.6 55.1 

Ulingnae 

6 50.5 14-4 16.9 65.1 59.8 24.3 25.7 19 61.5 
8 52.9 l4 18.3 6S.2 511.3 24.9 26.5 18.4 63.9 

48 53.4 14.2 18 75.5 - 29 }l 2' 80 
53 50.4 12.4 16.9 82.5 -- 30.y 30 24.6 75 
81 52.4 15 16.5 83 - 30.1 - 26 83.5 

-------
•tixposeJ in utero. 



196J 

Head Head Head Ches•t 
Subject circ., width, length, Sitting circ., Left calf Biacroiaial Bi-iliac Buttocks 

No. Cll Cll ca ht. • Cll ca circ., ca dia., ca dia., ca lcirc., ca 
---

2 53.7 14.7 18.9 65.3 62.0 25.5 26.2 20.7 63.0 
3 51.6 13.4 18.o 62.8 70.3 26.7 26.2 21.5 70.3 
5 49.5 13.6 17.4 6o.3 59.0 23.6 24.o 18.8 59.3 

15 52.0 13.7 17.7 81.8 ---- 31.4 30.4 26.o 83.8 
17 52.8 13.9 18.4 73.7 ---- 26.o 29.8 20.3 73.0 
19 51.5 14.3 17.4 n.o 66.o 27.0 29.7 22.4 72.0 
20 55.1 15.8 18.o 79.2 77.5 31.l ---- ---- 81.0 
21 52.3 14.l 17-7 72.0 63.0 27.2 30.0 23.8 74.5 
23 53.2 14.o 16.4 73.5 69.2 31.4 29.0 24.o 74.o 
32 50.0 13.5 17.2 68.7 63 27.2 26.o 20.4 65.3 
33 51. 7 13.3 18.2 74.5 50.9 26.2 26.4 21.2 68.5 
36 53.0 15.2 17.2 87.3 79.0 34.5 ---- 27.2 85.0 
42 51.8 14.5 17.l 70.3 57.0 24.8 25.4 21.4 64.o 
47 57.0 15.0 19.6 69.1 79.8 34.5 ---- 26.6 69.0 
54 52.7 14.2 16.4 69.1 69.5 26.l 29.0 21.8 70.5 

.65 49.7 13.5 16.6 65.0 56.5 22.9 23.6 20.0 62.5 
69 51.8 13.2 18.o 76.4 ---- 30.3 ---- 24.5 76.0 
72 54.6 14.5 16.o 83.8 ---- 34.0 ---- 26.o 85.0 

83* 51. 7 13.4 18.3 87.5 59,5 26.7 26.2 19.l 62.5 
85* 47,5 13.3 15.7 61.0 57,5 23.0 25.3 20.4 58.o 
86* 49.3 13°7 16.6 62.3 53.6 23.0 24.5 18.2 56,3 

~ilingnae 

6 50,9 14.4 17.l 67.2 61. 3 25.0 26.l 19.2 65.0 
8 53.0 14.o 18.6 70.0 58.5 25.5 26.l 20.8 66.9 

48 53.5 14.3 18.1 77.5 ---- 30.0 ---- 25.5 63.2 
53 50.0 13.5 11.0 81.0 ---- 30.8 30.0 25.0 79.0 

--
*Exposed in utero. 

~ 



APPENDIX 17 

Serua Folic Acid Levels, 1963 

(normal • 7 to 20 i!rt'g/llll; borderline • 4 to 7 ll+'g/ml) 

Subject Subject Subject 
No. D,4g/al No. D,4g/llll No. ~g/ml 

l l2.2 72 l0.5 895 19.0 
3 30.0 n 5.8 896 9.3 4 17.0 75 2.8 900 25.0 
5 7.5 77 15.0 906 4.2 
7 58.0 81. 6.8 915 2.6 

lO 10.7 83 5.8 916 16.o 
ll lO.O 87 l.4 919 19.0 
13 13.0 95 u.o 924 22. 5 
14 9.4 813 l.6.o 926 u.o 
l.6 13.0 814 27.0 928 29.0 
l.B 9.9 817 9.7 932 3.0 
19 18.o 819 u.o 938 6.2 
21. 2.l 821. l.B.o 940 37.0 
23 30.0 823 < l.O 942 5.0 
24 8.6 824 3.1 943 16.o 
26 22.0 825 22.0 944 4.8 
27 5.4 826 8.2 946 11.7 
28 9.1 828 19.0 948 l.B.o 
29 21..0 829 7.9 950 14.o 
30 u.o 830 8.7 953 7.7 
32 l2.0 833 <l.O 955 28.o 
33 37.0 834 17.0 956 5.2 
34 14.o 835 17.0 959 13.0 
n u.o 841 6.5 961 lO.O 
39 l2.5 842 5.4 963 6.9 
42 l.8.5 844 6.5 964 4.o 
43 10.0 846 4.l 965 22.0 
44 33.5 852 4.o 967 3.7 
45 6.5 853 16.o 969 lo.5 
46 3.8 856 15.0 970 l0.5 
48 5.1 859 7.2 975 2.2 
49 22.5 860 24.o 99l l0.5 
50 <l.O 864 25.0 993 37.0 
52 8.2 865 13.0 996 61.5 
53 4.7 867 17.0 998 14.o 
55 5.4 868 9.5 lOOl l.7 
58 8.9 876 <l.O 1005 l2.0 
59 l2.0 882 14.o 1007 2.0 
6o 17.0 883 <l.O 1035 l0.3 
61 15.0 884 3.1 1036 47.5 
66 20.0 885 l2.2 . 1041 15.0 
68 u.o 886 7.6 
69 10.0 887 l2.3 
70 25.0 892 4.5 
7l 10.3 893 23.5 
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APPENDIX 18 

Bone Marrow Differential Counts 

Subject No. 

4 63 68 73 948 1007 

SEC PHN 9 .81. 14.21. 15.0't 19.81. 16.81. 22.2~ 

SEC ™8 0.2 0.8 0.4 0.2 

SEC PME 0.6 1.8 2.6 2.8 2.2 0,4 

BAND NEUT 10.6 6.4 6.6 10.0 5.8 10.6 

BAND IlASO 

BAND EOS 0.6 0.2 0.6 0.4 0.2 

META NEUT 16.2 6.4 11.8 13.2 9.8 18.8 

META BASO 

META EOS 0.4 

MiEL. NEUT 10.0 4.6 9.8 7.2 5.2 7.0 

MYEL. BASO 0.4 

MYEL. EOS 2.0 0.2 1.0 0.8 0.2 0. I+ 

MYELOBLAST 
0.8 0.6 

L'lMPHOC'lTE 18.0 33.0 14.8 21.2 27.0 16.4 

L'lMPHOBLAST o.8 0.2 0.2 0.2 

MONOCY!E 0.2 0.6 0.2 0.6 0.8 

MO NOB LAST 

NORMOBLAST OllTHl' 18.0 23.2 24.2 21.0 21.6 17.0 

NORMOBLAST BASO 8.2 6.8 5.4 2.0 5.0 2.8 

ERY!HROBLAST 0.4 1.2 l.8 0.2 1.0 0.6 

MEGALOBLAST 1.6 1.4 o.a 0.6 

PLASMA CELL 
2.4 0.8 1.8 0.4 2.0 1.2 

R. E. CELL 0.6 1.6 0.4 l.O 0.2 


