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Part VIII 

Biology and Medicine 

PROJECT SUNSHINE (UNCLASSIFIED) 

To disseminate the most up-to-date knowledge of fallout and radiation effects, Commis­
sioner Libby presented a review and analysis of available data in a speech delivered on 
March 27 before the Swiss Ac3.demy of Medical Sc~ences Symposium on R:ldioactive Fallout.• 

Monitoring and sampling programs to study the distribution of radioactive fallout con­
tinued during the January-March quarter, as did research on the biological hazards of fall­
out. The results of analysis of some of the samples collected are ~ven below~· 

Stratospheric Monitoring 

The preliminary results of analysis for strontium 90 of some of the stratospheric sam- · 
ples collected during the period November 1956 through November 1957 are summarized in 
Table 1. Progress was made in tes~ of fil~r efficiency but it was still not possible to inter-

Altitude 
(feet) 

90,000 
80,000 
65,000 
50,000 

Table 1-Average Concentrations of Strontium 90 in Stratospheric Samples Collected 
November 1956 through November 1957• 

Based on Data A~ailable through April 14, 1958 

(Strontium 90 content expressed in disintegrations per minute per 1,000 cubic feet 
of air, reduced to standard conditions) 

Panama Canal Zone 
Minneapolis, Minn. San Angelo, Tex. France Air Force Base Southern Hemisphere 

Average Number Average Number Average Number Average Numbe 
strontium 90 of strontium 90 of strontium 90 of strontium 90 of 

content samples content samples content samples content sampl 

45 ± 24t 3 15 ± 12 8 <3 1 22±19 7 
23 ± 15 7 28 ± 13 8 28 ± 19 3 34 ± 14 10 
45 ± 37 12 62 ± 31 7 88 ± 72 3 30 ± 12 8 
19 ± 8 6 6±4 6 0 3±2 2t 

•Analyses have not been completed on all samples collected during this period. The program calls for one sample a month from 
each. altitude at each location. In some Instances the sample was not reco~ered. ·· 

t Range shows one standard deviation above and below average. Standard de~latlons shown Include both err~rs of measurement a 
variations in strontium 90 content from month to month. 

t These i;ampies were collected within the troposphere (be!~ the stratosphere). The 50,000-foot sampling le\'el Is usually below 
the stratosphere at this location. 

·*Copies of Commissioner Libby's talk entitled "Radioactive Fallout" were pr~vided to the Joint 
Committee. The document includes tabulations of recent data and ,bibliographical references to recent· 
contributions to the subject. 
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BIOLOGY AND MEDICINE 

pret these data in terms of strontium 90 concentrations in the stratosphere. More 
are considerable variations in the data from one sample to another, which have n 
accounted for on· meteorological grounds. 

Foreign Food Collection 

ver, there 
yet been 

The results of analysis for strontium and calcium of the food samples from e Philip­
pine Islands, Turkey, and Libya collected by nutrition teams of the Interdepartme ta1 Com­
mittee on Nutrition for National Defense are given in Table 2. 

_, . Table 2-Summary of Foreign Food Analyses 

Location 
. date 

(foods collected) . 

Ankara, Turkey · 
April-June 1957 

(wheat, wheat products, 
beans, milk products) 

Philippine Islands 
February-March 1957 · 

(legumes, cereals, , 
vegetables, fruit, meat, 
fish, eggs, coconut, 
rice, evaporated milk). 

Libya 
June-July 1957. 

(meat, fish, bread, 
vegetables, cereal, 
evaporated milk) 

Weight of 
ash of 
sample 

in grams 

· 0.6 to 25 

0.06 to 
0.9 

Weight of Total strontium 90 
calcium in disintegrations 

in sample per minute· 
. in grams . · per sample 

(Range of yalues)* 

0.07 to 
0.65 

0.004 to 
0.06 

less than 
about 0.10 

less than 0 .4 
-to 5.0 

less than 0 .4 
to 0.8 

1.0 to 6.5 

Str tiUII1 units 
(mic 

p 

1 to 5 

4to12 

t 

*The limits· of the ranges of values given do not correspond to the same sample in e h case. . 
t Data inadequate to convert to strontium units. The minlinum range of values would 5 - 29 

strontium units (calcium content assumed-to be 0.10, the maxilnum value given); if the c 
is lower., the range would be higher. 

The following values for United States foods may be used for comparison "th the values 
given in Table 2: 

36 

1. Determinations by Dr. J. L. Kulp, Lamont Geological Observatory, Columbia 
University.• . · · 

Vegetables average '9 .4 strontium units, with a range of 1~29 stronti units, 
coast to coast. 

- - . . - . --
Cereals average 13.5 strontium units, with a range of 4- 23 strontiu 

Milk, liquid and powdered, averaged 6 strontium units in 1957, with a nge of 
3-10 strontium units. 

*Taken from the manuscript, "Current Strontium 90 Level in Unit~ States.Diet." 
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BIOLOGY AND MEDICINE 

2. Determinations by the Health and Safety Laboratory, New _York Operations 
Office. -

Perry, New York 
Powdered milk, January-August 1957: 3-4.7 strontium units 

New York City , _ 
Liquid milk, January-August 1957: 3-6.5 strontium units 

Mandan, North Dakota _ 
Powdered buttermilk, January-July 1957: 4-17 strontium units (May 1956: 
17 strontium units) 

Ithaca, New York 
Cabbage, July 24, 1957: 23 strontium units 

Beans, July 29, t957: 6 strontium units 

MEDICAL SURVEY OF RONGELAP AND UTIRIK PEOPLE, MARCH 1957 

The final report on the medical survey of the Marshallese made in March 1957, three -
rears after their exposure to radioactive fallout, has been complet1:1d. * _Examinations were _ 
carried out at Majuro in the Marshall Isla.Deis on 82- people of Rongelap who had l>E!en exposed 
to the heaviest fallout (doses estimated at about 175 roentgens) and on a comJ,>arison ~oup of 
mexposed Rongelap people., matched for age and sex. In addition, 144 people of Utirik Island 
were examined from a Navy LST. The Utirik Islanders were e:Xposed to the least fallout 
'.doses estimated at about 14 roentgens) of any of the exposed people of the Marshall Islands. 

The medical survey of the Rongelap people showed them to be in generally good health. 

The following summarizes the findings: 

1. Acute and subacute effects 

a .. Penetrating radiation 

(1) Diseases. In general, the incidence of disease, infectious and nomnfec­
tious, was abqut the same in exposed and unexpo13ed groups._ No symp­
toms were present that could be related to radiation effects. Several 
interestirig findings were noted in both the irradiated and unirradiated 
groups: 

--(a) The incidence of congenital anomalies was high, 
(b) Arteriosclerotic and hypertensive heart disease appeared to be as 

frequent as in-Americans, - ' 
(c) Peptic ulcer- and psychic disturbances were rare, 
(d) The incidence of dental caries was very high, 
{e) Intestinal parasitism was widespread. 

(2) Nutrition. Nutrition appeared to be as good in the exposed as in the 
unexposed groups. 

*Report in preparation for publication. 
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BIOLOGY AND MEDICINE . 

(3) Growth and development. In the exposed Rongelap children 
4 through 9 years of age there was a slight lag in bone ma 
(baSed on X-ray studies of the left wrist), and these children 
slightly shorter and weighed slightly less than unexposed c 
the same age. 

(4) In utero effects, pregnancy, fertility .. Pregnancies in the e 
group are. believed to have been in the normal range for the 
with regard to number, course, and termination. No abnorm 
were observed in the babies irradiated in utero • 

. (5) Psychic effects.. Little or no ~ffect on the. psyche related 
diation exposure or displacement has been observed in the 
people. 

. . 
(6) Hematological effects. Lymphocytes and platelets (mean 

counts) in the exposed groups continue to lag in ·complete 
compared with the unexposed people. The low.values found 
related to widespread. parasitism and chronic infections ( 
These diseases may also be a factor in the elevated total s 
teins (average of about 8.0 grams) with high gamma globul 
noted in most of th~ Marshallese. 

b. Beta lesions . 
There remained in the exposed Rongelapese 15 residual 

which showed varying degrees of mild atrophy, scarring, and 
aberration. No chronic radiation dermatitis was noted. 

An increase in incidence of certain conjunctiva! and corne abnormal­
ities was noted in the exposed groups. 

c. Internal radiation 
There were no acute or subacute effects from internal de 

fallqut isotopes because the body burden of radionuclides was ow. 

2. Late effects 
\ 

· a .. Penetrating radiation 

(1) Premature aging, shortening of life span. One ·death (at e time of 
this survey) or 1.5 percent fucidence in the exposed Rong lap people · 
compares favorably w\th 5 deaths of 3.0 percent mortali in the ' 
Utirik people. In general, the exposed people did not app older or 
to have aged faster than the unexposed Marshallese. 

(2) Degenerative diseases. No increase in degenerative dis 
noted in the irradiated people as compared with the une 
tions. 

seswas 
sed popula-_ 

(3) Carcinogenesis, .leukemia. No cancer or leukemia was en. Examina­
tion of blood smears failed to reveal any consistent deer ase .in alka-, 
line .phosphatase activity of neutrophiles or increase in sophiles, 

· . indicative of early leukemia. 

(4) Ophthalmological effects. No loss of visual acuity or a 
opacity of the lens was seen that c,o_uld be related to ra 

~~a~m~© 
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(5) Genetic effects. No anomalies have been no ed in the. 13 babies born 
of irradiated parents since exposure. One possible exception might 
be the stillborn child of a woman in the original group of irradiated. , 
Rongelapese examined. It is not kriown whether the mother was irra­
diated before conception or early in pregnancy.* 

b. Beta lesions 
Gross and microscopi~ studies of resiq}J31 skin lesions revealed no 

changes in the skin indicative of premalignant or ,malignant change. 

c. Internal radiation 
Radiochemical analyses of urine samples and whole-body gamma 

spectroscopy for 'cesium 137 revealed levels of this isotope. several times 
higher than found in Americans, but far _belov.r accepted "tolerance" levels. 
Because of subsequent worldwide fallout, residue of the original exposure 
was difficult to differentiate from later absorption. strontium 90 levels as 

· of March 1957 were far below "toler~ce"Ievels. The body burden .of. ·. ' 
isotopes had dwindled rapidly over the 3 years since exposure and. was not 
considered to present any long-term ·hazard. · ' 

' 
The levels of contamination on Rongelap Atoll were reduced sufficiently to allow safe ·.habi- . 

tation, and the Rongelap people were moved back to their home island in June· 195'.l_· · 
. .. . 

Future ~xaminations of the M.3.rshallese will include shidies of (1) subacute radiation ef­
fects, (2) long-term effects of radiation on the human.being,· and (:l) eareful ecologicai radia­
tion studies of the people, particularly studies of the -soil-food-human chain for_ the radio­
isotopes still present on the island. 

CONFERENCE ON BIOLOGICAL EFFECTS OF COSMIC RAYS 

A conference on.the biological effects of cosmic rays was held at the Donner Laboratory 
of the University of California, January 21-22. The AEC's growing interest in this subject· 
stems from the possible similarity of damage from cosmic radiation to damage from other 
fypes of radiation. The conference reviewed the present state of .knowledge about the nature 
of cosmic radiation, acknowledged the dearth of data on biological effects, and discussed the 
kinds of data needed: A rese~rch program in which the AEC might have an interest woqld be 
aimed at elucidating biological indicators of. the damage resulting from the very dense ioniza­
tion of rapidly decelerating heavy particles. Also of interest would be studies to·determine 
whet~er the deqse tracks produce unexpectedly severe effects, especially in the central 
nervous system. Biological studies of the somatic and genetic effects of decelerating heavy 
particles could be adequately pursued under laboratory conditions, using available· accelera­
tors. Another important aspect of any effects studies undertaken would be the dosimetry of 
cosmic rays at extremely high altitudes. Measurements taken thus far at very high altitudes 
and corrected to the zero pressure that occurs at the top of the atmosphere fudicate low 
dosages of approximately 25 millireps per day at the top of the atmosphere. 

BACKGROUND RADIATION STUDIES 

Heightened futerest in the radiation received by man from natural radioactivity has been 
stimulated by the assumption of many geneticists ,that ther~ is a linear relationship between 

*Reported in "Some Effects of Ionizing Radiation on Human Beings," U. S. Atomic Energy Comm.is-·· 
sion, July 1956. 
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BIOLOGY AND MEDICINE . 

radiation dose ·and the inddence of genetic mutations. Although this relationshi has not been 
demonstrated at the· 1ow dose rates prevailing ln nature.· the possibility of such relationship 
~s led to the suggestion that geographieal variations. in the frequency of spon · 
Uons may be correlated ultimately with dif~erences in the natural radiation do 

The·Ju1y.:.september 1957 quarterly report described the.preliminary res sofa study of . 
naturalbackgr6und radiation performed in August by ateam from the Health a d Safety Labo­
ratory of the New York Operations Office. A report dated March 11 entitled " · rnal Environ­
mentai Radtation Measurements in the United States" (HASL-25) presents the ta and the 
team's. analysis. 

. In order to establlsh the approximate range of population ·~osures to co 
trial gamma radiation, an. effort was made to attain results which woUl.d be re 
the unperturbed natural·background and which would be influenced as little as 
occasional.substantial variations in the.observed natural radiation leveis pr 
sources. Such sources .. might be ore bodies, granite build~gs, brick pavlrtg,; 

- - '. · .. - • .. _.. - • - . - ! .- . . . . ' ._ ... _._ .-·· .·. :·· .. 

resentative of 
ssJble bf tlie · 

Ced by locallzed 
out; etc~ :. '. 

The measurements were made with a specially designed ionization chain 
of 17 days' during the course of a round. trip by automobile ftom New York Ci 
ings were .,.-ecorded fi.om 154 locations in 19 ·states~. · · : ·. · 

r cnrer a: period 
ta UWL .Read-

. ' _.. . .,· .. 

To account for the. cosmic ray contribution at the higher altitude locatlo 
. states, measurements wer~ later made at corresponding altitudes along the 
airplane and air!ihlp flights. In general, _the terrestrial contribution to natur 
diation was found to be about 60 to 90 mllllrads per year. The cosmic ny c 
found to range from about 30 millirads at sea level to about·90 ninlirads at 
where the .elevation is about 5,000 feet above sea level. 

ACTIVITIES IN ATOMS FOR PEACE PROGRAM 

Mobile Radioisotope Training Laboratory 

Preliminary plans have been drawn up for two mobile radioisotope tra 
for presentation to the International Atomic Energy Agency. Each mobile 
consist of two units, a laboratory and a counting room, contained in a traile 
trailer laboratories, accommodating a total of 12 students in each laborato 
cost an estimated $85,000. It is felt that a course can be presented that wo 
the same as the basic course given by the oak Ridge Institute of Nuclear 
the omission of an activation experiment. 

It is planned to include the two mobile laboratories in the United State 
_at the International Conference at Geneva in September 1958. The laborat 
presented t9 the International Atomic Energy Agency at the General Confe 
Vienna shortly after the close of the Geneva Conference. 

Inter-American Institute of Agricultural Sciences, Turrialba, Costa Rica 

st coast during 
background ra­

trlbution was 

.. : 

g laboratories 
ratory would 

. The.two· 
session, would 

d be essentially 
dies except for 

technical exhibit 

nee to be held in 

Under the.AEC program for the support of agriculturai res~arch and adioisotopes tra,in- · 
ing at the Inter-American Institute of Agricultural Sciences at Turrialba, osta Rica, a·200-
curie ganima irradiatlo~ ~ource 5upplied by Brookhaven National Laborat ry has been: installed 
in a gamma field constructed at the institute. · 

Work continued in preparation for the course in radioisotope techniq s to be offered for 
the first time in the fall of 1958. A humidity-controlled room for countin equipment and a 

40 ~~$arfm~@ 
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laboratory for handling radioisotopes _have been constructed, and some equipment has been 
set up. It is expected that betwee'n 8 and 15 students will take the first radioisotope course. 

Plans for expansion of the institute call for the.construction of ·a new plant science build­
: ing with facill.ties for radioisotope -y.rork and classr~ms for teaching. 

·EDUCATION AND TRAINING·• 

· Training Equipment Grants 

On March '1, .1958, the AEC announced the award of 31 additional grants totaling $373,599 
to 30 colleges and universities to provide assistanfe 'in equipping their laboratories for train­
ing in nuclear applieations in. the life sciences. Grants in this group were for assistance in the 
fields of medicine {12), bio"iogy and agFicultu~e (17), and health physics (2) • 

. Since the first awardS were .made under this program in October 1957, 52 .training equip- · 
ment grants have been made to 46 educational institutions for a total of $713, 59'1. Amounts 
requested range from $1,900 to $112,000; the awards gral)ted range from $1,381 to $30,000 
and average about $13,500. The next' review of requests for such assistance was schedW.ed 
for May 1958. (End of UNCLASSIFIED section.) · · 

- - . ~ . 

.> 

.. 

. ' ~ ,,,· 

:~ - : 



EXTRANEOUS MATER\Al DELETED 

UTRANEOUS MATERIAL DELETED 


