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ABSTRACT 

:>1arine and plant foods used by natives living on Rongelap in the 
:.1arshall Islands contain higher levels of long-lived fission-product 
radionuclides than do diets of people living in the United States due to 
residual contamination from fallout in 1954. During the 1963 medical 
;;urvey of the Rongelap population, three food items indigenous to the 
Rongelap diet were brought back to the Uµited States and consur:led 
over a seven-day period by a member of the medical team. The inges­
tion of these foods introduced levels of 90Srand 137 Cs which were 20 and 
60 times h:gher, respectively, than in the normaldie_t and was therefore 
considered in terms of an acute intake of two fission-product radio­
nuclides th:::.t are important from a radiological standpoint. Urinary 
illd fecal collections were analyzed separately, and whole-pody lJ7 Cs 
:neasurements were made with a whole-body counter. The urine was 
the principal excretory route for the 137Cs, whereas the feces was the 
:nain removal means for the 90sr. The retention of 90sr could be 

, represented by a series of exponentials, whereas the retention of 
cesium as determined by whole-body counting indicated that a single 
long-term component with a biological· half-life of 74 days describes 
the removal process. Reasonably good agreement was obtained be­
:ween retention as determined by whole-body counting and by excre­
tion meas·u:-ements. It is estimated that about 25% of the 90sr from the 
?.ongelap :ood was retained by the body at the ei;id of 190 days. The 
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average urinary to fecal excretion ratio was 3.5 for 137Cs and 0.06 for 
90sr. These findings are in agreement with other studies during which 
90Sr and 137cs were ingested under a variety of experimental and ac­
cidental conditions. 

INTRODUCTION 

Natives of Rongelap in the Marshall Islands consume indigenous 
plant and sea foods that contain long-lived fission-product radionuclides 
from fallout that occurred in 1954 during Operation Castle. The body 
burdens of these people, particularly with regard to 90Sr and 137es, are 
higher than those of U. S. inhabitants. Although estimates of total-body 
concentrations of these two radionuclides have been made directly for 
137Cs with a portable whole-body counter and indirectly for 90Sr from 
urine analyses, the amount of foods consumed varies at different times 
of the year, and therefore information on the assimilation ar.d excre­
tion of speclfic nuclides as related to body burden has been difficult to 
evaluate. It was felt that a controlled intake and excretion study with 
the use of the 90Sr ·and 137Cs naturally present in Rongelap food would 
provide valuable data. Since controlled intake and excretion studies on 
Rongelap natives was not feasible in the field, it was decided by one of 
the authors (Robert A. Conard) that useful information in ti':is regard 
might be obtained from an intake and excretion study carried out on 
himself using Rongelap foods brought back to Brookhaven National 
Laboratory (BNL), where a whole-body counting facility would be 
available for the study, and consumed under controlled conditions. 
Although these foods did not represent a typical native diet, it was felt 
that the relatively high levels of 90sr and 137es present in them would 
make it possible to study quantitatively the excretion rates of these 
nuclides after an acute ingestion. 

BACKGROUND 

As part of the annual medical examinations of Rongebp natives 
who have been exposed to fallout radiation following the detonation o: 
a high-yield thermonuclear device at Bikini Atoll in Ma:-ch 1954, 
24-hr urine specimens are collected .. These samples have been 
analyzed for 90sr at the Health and si:f ety Laborato1·y (HASL) during 
the past several years. The purpose of these analyses has been to 
attempt to relate excretion to total-body burden oi 90sr resulting from 
the long-term chronic exposure of the natives to this :-adionuclide 
through ingestion. A portable whole-body counter was used during the 
1961 survey, as in previous surveys, to meas~re the 137 Cs body burdens 
of the natives directly, but this instrument has not been available for 
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subsequent surveys. Therefore HASL was requested to analyze the 
urine specimens collected in 1963 and 1964 for 137Cs as well as for 30sr. 

In 1962, the year of :he last reported survey, 1 the mean urinary 
90sr level for individual adult 2~-hr specimens was about 12 pc/liter, 
from which the body burden was estimated 1•2 to be 12 nc. In comparison 
ac!ults in a metabolic ward at Hines Hospital in Chicago, Ill., in 1962 
were excreting an aver:i.ge of 0.5 pc of 90sr per liter of urine ar.d, 
bas.:d on bone 00 sr levels, 3 probably had body burdens of around 0.5 nc. 
In 1961 the average 137 Cs body burden of the Rongelapese was 14. 7 nc 
per kilogram of body weight compared to 0.048 nc per kilogram of body 
weight measured in U. S. medical-team personnel. 2•

4 The 90sr and 
137Cs body burdens of Rongelapese in 1961 and 1962 were therefore 
about 24 and 300 times 11igher, respectively, than those of individuals 
living in the U:-1ited States. The average 137 Cs body burden of Rongelap 
n::i.tives in 1961 was as high as or higher than the burdens of Lapps and 
Eskimos, who have unusually high body burdens. Assumingth:it 50 kg is 
foe ayerage weight of a Rongelap native, one can calculate, based on 
the reported data, an average body burden in 1961 of 735 nc of 137 Cs. 
This value may be compared ta the measurements5 made on Finnish 
Lapps in May 1962 which showed an average body burden of 508 nc of 
137 Cs. Whole-body counts6 of Alaskans at Anaktuvuk Pass showed an 
average of 421 nc of 137C~ during the summer of 1962. It is now clear 
that the higl: Rongelapese body burdens are the result of consuming the 
various types of cont:lminated food which come irom the sea or are 
produced on Rongelap. 2 This is reasonable since the 1961 whole-body­
count data showed that the mean 137Cs levels of Rongelapese who were 
exposed to the heavy fallout in 1954 were not significantly different 
from the body burdens of those who were not ex-posed. 4 

During a single 24-hr period in September 1959, nine Ronielap 
total-diet samples were collected by the University of Washing,-ion 
Laboratory of Radiation Biology and subsequently analyzed for 137 Cs 
and 90Sr as well as for other nuclides. 7 The 137Cs and the 90Sr daily in­
takes averaged 2.4 and 0.084 nc, respectively. Although individual 
ioods were not analyzed in this study, it was reported that pandanus 
was one of the highest contributors of these radionuclides to total diet. 

MATERIALS AND METHODS 

During the 1963 Rongelap medical survey, several kilograms each 
of pandar.us pulp, coconut meat, and coconut milk were collected, 
frozen, and brought back to the United States. Over the seven-day 
period from July 2 to 8, 1963, one of the authors consumed 4.85, 1. 75, 
and 3.20 kg of the pandanus, coconut meat, and coconut milk, respec­
tively, in addition to a normal diet. Total fecal and urinary samples 
were collected for two consecutive three-day periods prior to the 

------~....-



5012 l~2 

7~6 HARDY, RIVERA, AND CONARD 

consumption of the Rongelap food, for three- and four-clay perioc!s whiie 
the food was being consumed, and for two consecutive t!lree-d:iy periods 
after the last day on which the Rongelap food was consumec:. ':'here­
after, for the next 184 days, 24-hr excreta samples we1·e collected en 
Friday of each week. Whole-body counts were done at regular :.:~tervals. 

Food aliquots and excreta specimens were sent to HASL for 90sr 
and 137 Cs analyses. The food was dry-ashed in a muffle furnace at 
ap:;iroxir.ntely 450° C and solubilized by fusing with sodium carbonate 
and dissolving the pulverized melt in hot water and finally mineral 
acid. Cesium-137 was separated by the hot-water leach and then 
extracted from solution with ammonium phosphomolybd:i.te. The cesiu::i 

was purified by sorption on the selective elution from a cation­
exchange resin and then precipitated as the tetraphenylborate :or 
counting. A complete description of this procedure :.s give:: in the 
HASL procedural manual. 8 The mineral-acid portion of the dissolved 
melt was evaporated to dryness in dilute acid. The dehyd:·ated silica 
was filtered, and a carbonate-collection precipitation was carried out 
on the solution. After filtration the carbonate precipitate was ct:ssolved 
in nitric acid, and the solution was· evaporated to dryr.ess. Successive 
fuming nitric acid separations were used to separate stror,tium f::-om 
calcium and other interfering ions. Radium and le.ad were :.-emoved by 
scavenging with barium precipitated as the chromate. Traces of other 
fission products were scavenged with yttrium hydroxide. After equili­
bration of the 90Sr with its daughter, soy was precipitated as the 
hydroxide and converted to the oxalate for counting. This procedure is 
also described in the HASL manual. 8 All counting was done wit:: low­
level beta scintillation counters designed at HASL. 9 The urinary a::d 
the fecal samples were wet-ashed with nitric acid, and the resic!ues 
were fused to effect complete dissolution. From this point, idern:ical 
procedures to those previously described were used to separate 
90Sr and 137 Cs. 

Cesium-137 body burdens were measured with the BNL wtole­
body counter. Measurements were taken at convenient :.r-.tervals durbg 
and after the consumption of the Rongelap food. These 137Cs values were 
corrected for. contributions of 137 Cs present in the normal die::. This 
correction was made with the assumption· that the subject's nor.::;al 
diet during the experimental period was similar to that of non- L:.il:.;:­
drir,king BNL personnel during the same. period. The nor::nal body 
burden was assumed to have increased li.nearly10 from 6.35 nc in July 
to 10.8 nc at the end of December 1963. 

R:::SUL. TS 

The amount of 90sr and 137cs ingested via~ the Rongelap food over 
the seven-day period is shown in Table 1. Pandanus contributed the 
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Table 1- D:TAKE DATA FOR 90sr A::"'D :37Cs I): 
RO::\GELAP FOOD, JULY 2 TO 8, 1963 

Food item 

Pnndnnus 
Coconu: milk 
Coconut meat 

Total lnta!<e 

A\·erage intake per 
day 

Picocuries of 20sr per 
gram of calcium 

Intake for seven-day period 

sosr, pc mes, pc Calcium, g 

4,379 57 ,327 0.992 
56 5,656 0.:129 
48 2.824 0.-160 

4,483 65,807 l.781 

640 9,401 0.254 

2,517 

major ponior. of the activity of both' radiom;clides. The average 90Sr 
a."ld ; 37 Cs intake per day from these Rongelap foods was about 20 and 
60 times higher, respectively, than from a normal New York City area 
diet dul'ing this time. 11 Initially, the activity from the Rongelap food 
esse1;,~ially masked the contribution from the normal diet, but later in 
the study the effect of the normal diet on the excretion rates becar:1e 
i:icreasingly important. In retrospect, it was unfortunate that the 
no:-ma:!. diet of the subject was not measured because the 90sr and 
137Cs levels in foods were increasing during this period. 

Tte 90Sr and the 137Cs levels found in the urinary and the fecal 
colL:ct~ons are given in Table 2 and are plotted as a function of time 
in Figs. 1 and 2. Calcium measurements were made on the food and 
excreta samples, but, since the calcium intake from the normal diet 
wa.s not kr.own, the urinary and fecal. calcium excretion data are dif­
fici.:lt to interpret quantitatively. The average urinary calcium was 
170 = .;o mg/day, and the average fecal calcium was 360 ± 150 mg/day. 
T:-,ese values do not indicate a metabolic abnormality, although the 
low fecal calcium reflects a very high absorption. 

In Fig. 1 the 137Cs excretion via the urine and the feces is plotted. 
The smoothed curves through the data points were drawn by eye. As 
has been observed in other studies,12- 11 the main means of 137 Cs ex­
crecion is urine. Fecal excretion fell off very rapidly, indicating that 
only a relatively small amount of the 137Cs ingested was not absorb2ct . 
.:\either the urinary nor the fecal excretion rate fell to preexperiment 
levels 3.t the end of 190 days. This was probably due to the increase 
i:i the normal diet 137Cs which took place during this period. 

The excretion pattern of 90sr as shown in Fig. 2 contrasts markedly 
wi:h _that of 137Cs. The fact that the majority of the ingested 90sr was 
not absorbed by the body is evidenced by the high fecal excretion levels 
r:-,at were observed almost immediately following the consumption of 
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Table 2- ' 0sr, 131cs, AND CALCIUM IN !'.:XCHETA 
--·----· 

90sr, pc Ca, g t3Tcs, pc Pc of 90::ir 
---· K of 90sr, pc/day Ca, g/day· mes, pc/day per g of Ca Sampling Urine, Fcucs, Liter of Kg of Lit~r of Kg of Liter of g ---~-- ____ ,,,_,,_,_ ------... -- ----

period, 1963 Series ml g urine feces urine feces urine feces Urine Feces U1·ine Fcecs Urine Fcc(·S U1·inc Feces 
- ----··~--- ---·~- -------

June 26- 28 Pre 2520 645 3.1 48 0.25 0.84 58 50 2.6 10.2 0.21 0.18 49 11 12 57 
June 29- Pre 3430 57:! 2.6 110 0.19 1.88 43 73 3.0 21.0 0.21 0.35 49 14 14 58 

July l . 
, July 2-4 Rongclap 4240 1081 10.8 991 0.11 1.53 431 707 15.3 357 0.15 0.55 609 255 98 648 

food 
July 5- 8 Rongelap 4420 809 8.6 1406 0.06 1.97 617 1835 9.5 281 0.06 0.39 682 371 143 714 

food 
July 9-11 Post 3610 482 10.8 264 0.13 1.28 439 1102 13.0 42.4 0.15 0.20 528 177 83 206 
July 12-14 Post 3900 544 • 153 • 2.49 • 709 . 27.8 • 0.45 . 128 • 61 
July 19 Post 1150 327 4.7 • 0.14 0.57 508 306 5.4 • 0.16 0.18 584 100 34 
July 26 Post 609 211 5.9 166 0.17 1.48 710 514 4.1 35.0 0.12 0.31 490 108 35 112 
Aug. 8 Post 905 186 4.7 138 0.17 1.31 513 581 4.2 25.7 0.15 0.24 461 108 28 105 
Aug. 9 Post 1900 15G l. 7 121 0.09 2.12 218 59·1 3.3 18.9 0.17 0.33 414 93 19 57 
Aug. JG Post 1350 297 3.0 104 0.15 2.22 311 • 4.0 31.9 0.20 0.66 4GO • 20 47 
Aug. 23 Post 1280 270 2.4 131 0.11 2.GG 273 350 3.1 35.4 0.14 0.72 349 95 22 49 
Aug. 30 Post 770 221 3.G 75 0.!G 1.15 297 357 2.8 16.5 0.12 0.25 229 79 23 65 
Sept. 6 Post G60 441 3.9 46 0.19 0.79 • 135 2.6 20.2 0.12 0.:15 • GO 20 58 
Sept. )3 Post 1 176 t 97 t 2.22 t 557 t 17 .0 t 0.39 t 98 1 4-1 
Sept. 20 Post 678 t 3.7 t 0.29 1 295 t 2.5 1 0.20 t 200 1 1:1 t 
Supt. 21 Post 1010 t 2.9 t 0.19 1 28:! t 3.0 1 0.20 t 29:1 1 15 t 
Oct. 4 Post 920 lGO :l.O 105 0.26 2.:10 2:lG 386 2.7 IG. 7 0.21 0.:17 217 G2 II 46 
Oct. 21 · i'ost 1180 230 2.G IO(J 0.19 2.:10 219 27-l 3.0 2~.1 o.u 0.5:1 ~58 G3 l:l 47-
Nov. 5 1•ost G80 3:!0 1. 7 t 0.2·1 1.2:.:! 217 29~ :J.2 t 0.16 0.:19 J.l 8 9G :!O 
Ike. 6 Pust 1100 GO :l.5 172 0.21 :1.3:1 128 ·117 2.7 10.:i 0.23 0.20 J.l l 25 12 52 
J 3 n. 7! Post 780 9·1 3.2 149 0.18 2. 7G 1% 35G 2.5 H.O 0. [.! O.'.!G 15'.! :1.1 18 5·1 
------ -·-- -- ------- -------· ---~---·-- ------------- ·-- ----------- --·--------- ·---- - ---· ------- --
•Sa mpll' losl. 
1 No !>:1111pl<- rc:c:eivcd. 
t This s:implint: datc: w:is i11 I ~J1;.1_ 
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the ::igh-activity food. Only a small increase in urinary 90Sr exc!"etion 
was observed, and both fecal and urinary elimination rates fell off 
shar;1ly within 10 days after the acute-ingestion period. By 180 days 
both urinary and fecal excretion of 90sr had dropped to p!"e- high-intake 
levels. 

Through integration of the smoothed excretion-rate curves, tl:e 
amou.r."s of 137Cs and 90sr excreted per 10-day interval were determined. 
Exc:-etions during the 7-day acute-ingestion period and the fi!·st 10 
days aiter the high-activity-food consumption terminated were summ;;d 
over the entire 17-day period. With the assumption that the increase 
in the 137 Cs excretion rate of the subject was proportional w tte in­
crease in the normal body burdens of laboratory personnel, a back­
ground correction was determined and applied to each 10-day excre­
tion value. Since the 90sr excretion rate returned to preexperir.:ent 
levels toward the end of the study, it was assumed that any i:l.crease 
in the excretion rate due to an increase in the normal 90sr diet level 
_was aot measurable. Therefore only the preexperiment 90sr level was 
subtracted. 

Ti:e bacl~ground-corrected cumulative excretions expressed as 
percent of intake are plotted against time in Figs. 3 and 4. Fi:ty percer.t 
o: the 137 Cs ingested via the Rongelap food had been excreted in urir.e 
aiter 85 days, whereas only 14% had been excreted in feces curing the 
same time. In contrast, almost 50% of the 90Sr dose had bee;c. exc:reted 
in feces at 10 days, whereas only 2.5% had been eliminated ~n urine. 
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Fig. 3-Cumulative urinary and fecal excretions oj 131Cs jollo1ci11g in­
gestion of Ro11gclap food. 
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Fi;,;. 1-C umulative uri11ary and fecal excretio11s of 90SY follo1cing in­
;;e;;tion of Ro11gelap food. 

Since the integration limits were relatively large initially compared to 
the rate of change of excretion level, the cumulative curves were not 
ext;apolated beyond the point at 10 days after termination of the high­
:ictiviry-food consumption. The urinary to fecal 137 Cs excretion ra;:io 
:iveraged 3.5, ranging between 2.8 and 3.8, and the 90sr excretion ratio 
aver::i.ged 0.06, ranging between 0.05 and 0.07. 

The cumulative excretion data were substracted from the total 
intake to obtain the amount of each radionuclide retained. These i·e­
st:lts along with the BNL whole-body 137Cs measurements are given in 
Table'. 3. When the two sets of 137 Cs data are compared, they appear to 
be in reasonably good agreement with each other. The fact that the 
whole-body measurements are the more accurate, however, is seen 
from the semilog plot in Fig. 5. The expected single e::-.."Ponential fit 
demonstrates that the 137 Cs from Rongelap food behaves in a similar 
metabolic manner to that observed under other intake t:onditions.12

-
17 

Tlrn deviations from a single exponential function of the retention data 
as derived from excretion measurements may be attributed to inac­
~uracies in the estimation of the contributions from the normal dietary 
intake and the accumulation of errors inherent in the procedure. The 
biological half-life as measured by the whole-body counter is 74 days, 
w:1ereas the apparent half-life as measured on the initial straight-lir.e 
;}ortion of the excretion-data curve is 64 days. When it is considered 
that the excretion data underestimate the retention slightly in the early 
st:::.ges ~of r.ieasurement, the agreement is not unreasonable. It should be 
l}Oir.ted out that the short-lived (one to two days) component that has 
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Table 3-THE RETENTION OF mes IN RONGELAP FOOD 
(:\lEASCJ:lED BY WHOLE-BODY COUNTER AND FRO:Jl EXCRETIO:\} 

A:\ D THE RET E:\TION OF 90sr (~IEASURED FRO::-.I EXCRETION) 

Days after l37Cs retention, nc 90sr retention, ir.gestion oi 
Ron;;-elap food Whole-body counter Excretion nc 

l 57.90 
2 57.10 
3 55.71 
4 55.64 
7 53.21 

10 53.34 2.17 

11 51.00 
18 46.83 
20 47.22 1.98 
25 45.38 
30 42.10 1.86 

32 42.56 
39 38.88 
40 37.71 1. 76 
46 36.80 
50 33. 73 l.G6 

53 36.16 
60 32.88 30.42 1.60 
70 27.53 l - ') .;:i_ 

74 27. 73 
80 24.97 1.4~ 

88 25.68 
90 22.96 1 •}1'7 

ou' 

100 21.02 1 ''') _,,_ 
105 22.11 

llO 19.38 1.28 
120 19.19 17 .91 1.21 
120 16.56 l.20 
140 15.26 l.17 
150 14.34 14.22 1.16 

160 13.22 1.14 
170 12.33 1.14 
180 11.50 1.14 . 
184 9.37 
190 10.81 

been observed by other investigators 14
•
16

•
17 was not measured in this 

study since the acute-ingestion period was longer than the e::-qJec:ed 
half-life of the short-term component. 

The 90sr retention curve as determined fro.m excretion d::i.ta 
(Fig. 6) does not describe a single exponential function as is the case 
with 137Cs. The whole-body retention of 90sr~ is more closely repre­
ser.ted by a sum of exponentials 18

'
19 or a power function.19

•
20 Intl::.s 

---~-----------' 
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study the :·etention curve is best described as a series of exponentials 
that level off after 140 days and approach a value of 25':G. This is a 
somewhat higher retention value than that reported in ether studies. 21 

D:SCL;SS~ON 

A number of investigators have shown that the whole-body :·eten­
tion for a single administration of 137Cs can be expressed by a two­
component expo::.ential function of time: 14

•
16

•
17 

where Rt is the fractional retention at t days, a is a consta:1t, and T! 
and ':'2 are biological half-lives in days. The short-term compone::.t 
has a half-life, T 11 of about one day,14 •16•11 and the principle compo­
nent has a half-life, T2, that varies from study to study, ranging from 
50 to 150 days (Refs. 12 to 16 and 22 to 25). The comparison of biologi­
cal ha:f-lives under conditions of both acute and chronic exposures is 
justified based on the work of Rundo.26 The short-term component was 
not calculated in this study since the acute ingestion took place over a 
seve:1-day period and the initial excretion collection periods were over 
th:·ee-day intervals. The long-term component as determined by both 
whole-body counting and excretion data (74 and 64 days, res~)ec­
tively) was within the range of biological half-life values founc by ocher 
ir.vestigators. Rundo 14 has pointed out that a large part of the variailo:1s 
in body burden can be attributed to the variability in biologic:ll i1alf­
life rather than to difierences in dietary habits. The low exc:·etio:1 of 
137Cs in feces relative to urine showed that the 137Cs in the Ro:-.gelap 
food was rapidly and almost completely absorbed. Since the findi::g that 
a single long-term component describes the excretion from the whole 
body is in agreement with other studies, it can be said that the 137Cs i:1 
Rongelap food is not in a unique chemical form with respect to the 
various accidental and experimental intake conditions under which the 
behavio:::- of 137G s in man has been studied. 

The urinary to fecal ratio was found to be reasonably const:1.:n and 
was within the range of 3 to 10 found by others. 12- 16 Rundo 16 has used 
the uri:lary to fecal ratio to estimate the uptake of 137Cs ir.gested in 
food. The fraction of 137Cs ingested in food which is transferred from 
the gastrointestinai' tract to blood was at least 0.9. The data obtained 
in 1his st..idy do ;-iot indicate that the 137Cs in Rongel:lp food behaves in 
a si:;nificant:y different manner. 

The excretion pattern of the 90sr from iJi.e Rongelap food was 
markedly different from that of 137cs. Most of the 90sr was i:ot :ib­
sorbed, as evidenced by the much higher fecal than urinary excretion. 
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Tl1e r>et ioso:-ption (intJ.ke-foc::l excretion expressed as percer1t or 
:::t::if;e i was 30~'.:, ::i. factor of 2 higher than U1e aver::i.ge for 10 normal 
.i.c:u:.ts on ;.i. hig:1-c;::.lcium diet reported by Spencer et al. 21 Tl:e low 
:·cc:J.l c:i.lc:um excretion fou:1d in the preser.t st\:.dy was ir.dicative of a 
::i;;: ~ 0sr ibsor)t.'..on. 

Althou;;h c:1e reten~on curve for 90sr shows that the biologic:ll 
:1~:l:'-Eie varies with tin1e :llter ex:Josure, the data do not fit a power 
.:':.rnct.:.on :i.s found by others.13

-
20 If it h::.d been possible to measure 

i:xcret:i over a lor.ger period of time, a power function m::..y have been 
desc1·ibed. 

SU~M.\ARY 

The mes and the 90sr body burdens o; people living on Rongel:.ip 
Isl:lnd are high compared to most other populations of the world. The 
rc::iso:i for this is that the natives consume foods t..'1at are contaminated 
with lo:-:.g-Eved fission-product radioJ.ctivity rest!lting from a fallout 
ir.cursion in 1954. Their 137es body burdens are comparable to those of 
people livL1g in other li:nited areas such :ls Lapland and northern 
Alaska where unique ecologic::..l conditions are conducive to high 137Cs 
concentr:itio::s in indiger.ous .::oods. The metabolism of 137es and 90Sr 
h:i.s been studied in the Laplar,d and Alask::i.n groups but r.ot :n t.'1e 
Rongel:ip natives. 

Since facilities for a metabolic-balance s:udy were not av:J.il::ble 
on Rongelap Is~and, several native food items were brought b::c!{ to 
B?\L J.nd consumed by one of the authors under controlled conditions. 
:Jrin::i.ry and fecal specimens were collected ar..d whole-boc:!y counting 
measureme::ns were made over a per::.od of 180 d::ys. The intake of 90Sr 
over a seven-day period was 20 times :::.igher th::i.n normal and that of 
137Cs was 60 times higher t.'1an norrr.::i.l. 

Fifty percent of t.'1e inges-ced 137Cs in the Rongelap food had been 
excreted in urine :llter 85 days, whereas 14% had been eliminated in 
::eces durbg t.'1e same time. :n co:::trast, most of tte 90Sr was un­
:ibso:·bed. Fifty l)ercent had been exc!'eted ir. feces at 10 days, whereas 
0;1ly 21/2SO had been e:-:creted in urir.e. The retention of mes as de­
termined by both whole-body co;.:::ting ar.d excretion measurements 
s:;.owed a biological ha~-life of 74 days. Strontium-GO retention as a 
iunction oi ti::ne was best described as a series of e:h."IJOnentials and 
:ip~n·oached a va~ue of 2 5% after 140 days. 

These fi::ldings fall wit.'lin the range of results of mar.y ot.'1er 
s;:udies conducted unde:: a wide variety of natural, accident::i.l, and 
experim.ental co::.ditions. 

':'he au.tiors are g!'ateful w John An:rnin of Rongelap Island for 
col:ecting ::i.nci preparing the native foods. We wish to thank Stanton 
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Cohn, Ernest Gusr.iano, and Michael Stravino of BN'L :or :n::!.king the 
whole-body counting measurements and Joseph Cat::!.nia, Melvi:'l Feine:-, 
John Kelly, and Richard ~eff of HASL for performing th~ radicchemical 
analyses on foe excreta samples. 
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