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During February of 1956 a survey team frm the U. S. 

Naval Radiological Defense Laboratory collected saaples of amine 
_ *. 

life, land plants, water and soil, and lagoon and oceen water on 

or near selected islands in the Marshall group. Some of the col- 

lected samples were sent to HASL for fission product analysis. 

In some cases portions of specimens were retained at NFDL for inter- 

laboratory cross-checking purposes. A complete listing of saxqles 

received including those selected for analysis is given in Table 1. 

The marine, rater, and urine samples were received in 

good condition but many of the vegetation speciams were in a 

severe state of decsy upon arrival at HASL. Furthermore, so= 

saqles were received unsealed so that the contents had leaked out 

and were on the outside of their own and other containers. It 

was felt that this could be a source of cross contamination in 

addition to the loss of the leaking s-lea. (1) For this reason 

and because of limited time and manpower, only selected saaples' 

were subjected to analysis. However, all of the marine and vege- 

tation samples received (with the exception of coconut shell) were 

wet-ashed using nitric acid, diluted to known volumes, and stored 

-1. 
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in polyethylene containers. Concentrations are based on the 

weight of the material at the time it was received at HASL. Con- 

sequently, all radiochemical and analytical results are rep&d 

here in terms of d/m or grams, per gram of material as received 

at HASL. Dr. H. Weiss has stated via letter(2) that the wet 

weights‘of the plant specinms were not recorded at the tims of 

collection. He has proposed that the results be expressed in 

terms of d/m/kg of material as received at NEIDL. 

For determination of total beta activity 

the solution of wet-ashed material was transferred 

an aliquot of 

to a glass plan- 

chet, evaporated and dried under an infra-red lanp. Counts were 

converted to disintegrations by applying a geometry factor based 

on ho as a standard. A self-absorption correction was also ap- 

plied in ‘each case.* Uxider the wet ashing and plating conditions 

used at HASL possible loss of volatile fission products such as 

&04 _ l3-J~ is avoided. (3) For practical reaa ons , the coconut 

outer and inner shells were dry ashed at 500°C prior to dissolu- 

tion. 

+ For the particular specimen type under consideration, several 
values of activity vs. dry weight of the plated allquot were 
plotted and a smooth curve fitted for the oints. Another 
curve (based on extrapolation to zero mass P of activity ratio 
(A/Ao) was drawn and used for determining the self-absorption 
correction. See Figures 2 through 8. 
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The procedure outlined in 1~~&461? was followed for the 

radiochemical analysis of Srm. The 'C&j7 analyses uere performd 

by S. Tarras using a s&hod which to date has not been documnted. 

It involves ths caprecipitation of oesium with ammonitm alum to 

eliminate mixed fission products as well as potassium, then a final 

precipitatim 

ric yields of 

calcium by C. 

method(~). 

as the chloroplatinate. Radiochemicaland gravimh- 

9% are attainable. 

Baxter enployingthe 

The samples were analysed for 

oxalate-permanganate titration 

As a check & radiochemical purity, beta absorption an@- 

ses were carried out by N. Hallden (9 on the C&7 fracticms of two 

pooled urine samples (specimns collected at Utirik and Likiep), 

cm water sample (HASL #3457), and one soil (USL #3462). In each 

case C&7 was positively identified and there was no evidence of 

other interfering isotopes. The radioactive decay of the fl frao- 

tions of the urine samples was followed over a period of one hundred 

hours. Within statistical limits concurrence with the theoretical 

half-life was observed. 

Analytical results are shown in Tables 2 through 6. The 

error term acconpaq4ng each absolute result represents one rtan- 

dard deviation due _to the error'ln counting. The only available 

interlaboratory cross-check data are given in Table 7. These 



results were obtained from Dr. S. Cohn by phone on April 24, 1956. 

A follow-up letter from Dr. Cohn(@ expressed his idea that the 

discrepancy in the beta count probably lies in the caaversiar fkom 

C/Q to d/m. NRDL used S#- flC as 

for purposes of comparison, the HASL 

against Sr9C - +O. It is felt that 

allows the best approximation of the 

ducts among the available long-lived 

astandard in this case and i 

results nerq also otandardired 

theuse of&"asastandard 

energy for mixed fissim pro- 

isotop*sw. 

As an aid in evaluating these data, Figure 1 and Table 

8 are included. 
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TASU 1 

NPDL UWHNA ISIAM) k&suhv'bI - 1956 

Saqles Received at SASL 

(aauples analyead at HASL shorn in parenthesis) 

URINE CMlANIS~ - 65 (231, received 3/6/56 

LongelAlQ :oeJdn aiaetok Eniuetak -l- 

1 (1) 

t (lj 

tlrik 

x gj 

1 
1 

3 

2 

2 (2) 

I (1Y 

1 

3 

I 1 
E- 37 03) 

Unicorn 
Ylllat 
Surgeon 
Damsel 
Sea Cucumber 
Bl. rip Sherk 
Trigger 
SiganUl 
Butterfly 
Snspm 
Squirrel 
Parrot 
&el 
Coat 
Sergeue 
sea Base 

Crab - 11 

Clam - 2 

_ 9 (k) Shall 

I 
I l 
1 1 0) 
, 1 (1) 1 (1) _ 

I 1 
1 j 

: I 

I 

3 1 

2 

2 h (4) 

1 
i !/ 

Coral 6 (6) ’ 1 (1) ’ 1 (1) 

IAND PLANTS - 77 (lk), received 4/3/56 

*I 
1 

4 

1 

1 (1) 

L 

1 

3 

2 (I)* 

3 (3)’ 

1 (1) 

2 ,2 
! 
I 
i 

3 

1 

2 

2 (1)' 

coconut6 - 26 (5) I 3 (3) 

Portulaca 6 l Pandanw - 18 (2) ii 1: 3 (2)* 

Papaya - 9 3 I' j 

Arrowroot Llr (7) 2 (l)* 

Bnhaha - 2 ' 

Taro - 2 

SOIL - 21 (U), received h/3/% 
II3 I 3 (2)' 

UMJ WATER - 7 (6), received 4/3/56 

Yell _ - Ir (II) 
I 
’ 

Cietern - 2 (1) 1 (1) 

lens _ -l(l) 

SEA RATER - Ilr (Ur), received 4/3/56 

I 
1 3 

2 (l)* 1 2 (1) 2 (l)* 

! 1 i I 

I 
I 

3 (2Y 
a 
, 3 (2) 
I 
I 

3 (21, 

2 (2) 

1 (1," 

1 (I)* ’ 1 <1,* 1 <1,* 

1 (l)+ : 1 (l)* 1 (l)* 

_ - 7 (7) Ocean 

Lagoon - 7 (7) 

1 ; w 1 (l)*, 1 (l)* 

1 (1V 1 (l)*; 1 (11, 

URINE - 2h (2h), received 3/29/56 

~~(MzJi2, ’ 
10 (10 

l Interlsboratory croas-eheck eanples. 



RASL ry 

3336 

3337 

3350 

3351 

?35lr 

3369 

3371r 

3376 

\ 
331r6 

3357 

3363 

3381 

2 3393 

w 339h 

3324 

ti 3327 

w 3323 

XRDLP S&&i.ng Lccat&n Organism 

1519 Rcngelap 

1512 Rangelap 

lsL1 Kablle 

15J~2 Kabelle 

1622 Wen 

1555 sir0 

156h Rniwetak 

1559 Eniwetak 

1606 miep 

1615 uuq, 

1593 Utlrlk 

157lI Utirik 

1577 Utlrlk 

1572 Utirlk 

1522 Rongelap 

1635 Gejen 

15?L Eniaetok 

1617 UMcp 

1601 utirlk 

1589 Utirik 

1634 Oejen 

1637 Oejen 

1638 Oejen 

1639 Oejen 

Surgeon 

Dasuel 

Rutterfly 

Damsel 

Surgeon 

Butterfly 

Damsel 

Surgeon 

Butterfly 

Dame1 

Surgeon 

Damsel 

Damsel 

Surgeon 

Coral 

Coral 

Coral 

Coral 

Coral 

Coral 

Spider Snail 

Spider Snail 

Scoq-ion Snail 

ScoqA.on Snail 

Tissue 

Entire 

Entire 

Entire 

Entire 

Entire 

Entire 

Entire 

Rntire 

Entire 

Entire 

Entire 

Entire 

Entim 

Entire 

Entire 

Entire 

Entire 

Rntim 

h- 9-56 52: 6.1 

h- 9-54 372 6.0 

Ir- 9-54 lost 

&- 9-56 129 8.0 

Ir- 9-56 2352 8.9 

b- 9-54 952 5.7 

h- 9-56 202 6.2 

ll- 9-54 3JJ+ 4.9 

h- 9-56 51% 6.2 

h- 9-56 1l+ 6.5 

k 9-56 22: 5.b 

!A- 9-56 li.l*-11 

IA- 9-56 22t 6.7 

b 9-54 182 4.0 

b-lo-56 3917 

h-10-54 310+22 

h-LO-56 2os20 

h-10-56 '15 

b-10-54 '-18 

&-lo-56 2Pl.5 

,h-23-56 52&O 

b-23-54 21m29 

623-54 2331@290 

h-23-54 98OOt120 

TARIE 2 

URDL - WRSHAI,LIS~M) - IUWRVEY - 1956 

Results of Analyses Perforved at RASL 

GDate Total Activity Sr90 
Total hctivlty d/m/gram* d/m/grad 

4.10 

lost 

2.8 tO.55 

10.81 

so.15 

0.37b.23 

'0.62 0.31 

3.1 %A2 0135 

sOA 0.30 

Jo.27 0.26 

0.&8ti.llr 0.2& 

LA 4.39 13 ti.k8 0.018 

1.3 '0.3& Ir.0%.&8 O.OS72 

1.1 4.wc 3.lrt1.5 0.0085 

1.5 tO.58 7.121.1 0.0125 

4 

Cs137 Ca 
d/m/gram* grams/gram* 

0.031 

0.02ll 

0.033 

0.033 

0.023 

0.037 

0.015 

0.039 

0.038 

0.022 

*Weight as received at EIASL 

X Sr9' 

2.3 

Ir.9 2.8 3.& 

so.91 

ll.1: 0.55 

6.68 

aO.ll7 

0.91%.27 

1.5 

2.3 

l.lO 2 9.8 0.85 

82 :21 0.061 

57 221r 0.00&6 

55 221 0.015 



RASL d 

3437 

3433 

3439 

3u7 

31r56 

u176 
\ 

3192 

'.._ 
1. 

3505 

3519 

\ 351rl 

CI 

NRDL % .%gilAg Lxatian Organism 

521 Rongelap coconut 

523 Rongelap coconut 

525 Rangelap Coconut 

752 Utirlk Coconut 

003 Liklep coconut 

alter&Inna3M 
ldilk 

Outer Husk 
Inner Shell 
F&at and Milk 

Outer Husk 
Inner Shell 
Meat and Milk 

Entire 

Entire 

C-Date 

h-17-56 
h-17-56 

t:z: 
lr:17:56 

K-:66 
hi7-56 

h-17-56 

C17-56 

26Q.7 
43t1.7 

7151.7 
26Q.7 
99k2.2 

66Q.7 
35*0.7 
87t2.1 

51A2.0 

lWO.7 

Sr90 
d/m/gram* 

0.22 *-0.01 
0.11 20.10 

o.l.4 k.06 
0.0&7~.039 

0.70 +o.C4 
0.001'-o.071 
0.080%.043 

2.7 ti.1 

0.046%.02 

535 Rongelep Pandanus Entire b&56 &2*1.9 (3.26 '-0.~ 

536 Rongelap Pandanus Entlre h-&56 3Ohl.5 '-0.16' 

558 Rowelap Arrowroot Entire Lti-56 lost lost 

856 Owen Arrowroot Entire lr-llr-56 300W.l.l 3.6 k.15 

500 Rnlaetok ARcwroot Entire h-G56 180-+3.8 l.& b.82. 

726 Enlwetak Arrowrcct Entire h-&56 6722.1 0.20 ho6 

67L sifo Arrowroot Entire L-h-56 59*2.2 0.19 k.0, 

756 Utirik Arrowroot Entire L-&56 2fil.6 0.22 %.06 

807 Llkiep Arrowroot Entire C&56 7Sl.l w.13 

3 TAME 

IIRDL - .WHALL ISLAND R!BJRVEX - 1956 

Results of Analyses Performed at HASL 

Tissue 
Total Activity 

d/m/gram* 
c9137 

d/n/gram* 

19 22.7 

16 23.7 

250 25.4 0.0012 137ti 57 

54 21.6 0.00060 1050%20 

17 ti.6 0.0006C 1552 45 

36 al.0 0.0026 32* 5.2 

17 22.0 o.OCOO3 3-910 

3.83.1 o.CQO7o 305 

ca 
puns/gram* 

0.00022 
o.COO20 l 

0.00038 
0.00013 
0.00001 

0.00085 
0.00015 
o.oCO20 

0.0096 

0.00031 

'O.COOlO 

0.00010 

+ Weight as received at RASL 

hRti210 
2l4OQBCO 

;;g,:; 
X36+ 90 

lc@ 4.7 

67+ 29 

ll60%0 

1730 

@ 

0.05 
0.26 

0.52 
0.0&R 

1.1 
0.23 
0.094 

5.3 

0.45 

0.62 38 

1.2 

0.77 

0.30 

0.31 

0.84 

03 

30 

25 

61 

65 

52 



HASL f’ 

SOYL 

WlDLB 
C-Date Total Activity 

Saqling Location Depn Total Activity dh/gram" - 
Sr90 csl37 ca 

d/m/gram* d/m/Sam* pms/gram* 

3u32 605 Enlaetok h-21-56 65* IrS f4O.h2 0.318 

3h83 608 Enleetok 621-56 slrl l.hfO.h2 0.286 

3h31 600 Eniaetok &-a-56 29of k0 20 to.8 0.3ti 

389 819 

35h6 811r 

Likiq L-21-56 

mep Ir-21-56 

a53 l OA7 0.335 

L65 1.2b.71 0.275 

\b 3&?& 

' 3h93 

73h 

728 

3h63 91r7 

362 all2 

3530 768 

3529 762 

682 SK0 k-21-56 657 so.55 

676 SK0 &-h-56 62W 79 28 +1.0 

TABIS Ir 

!mDL - 'WlSlULLISLA!4Ii FBSURVEY - 1956 

Results of Awlyses Perfoxmd at F&jL 

Eniwetak h-21-56 

ihineti L-h-56 

Utirlk lr-21-56 

Utirik lr-a-56 

ll-21-56 120f 69 1.0Q.h8 

lr-a-56 69kOW70 16Ilo 2.L 

161 w.58 

3ooo-*93 80 *-~.II 

'73 3.hti.72 

lw 92 Jl9 Q.3 

1535%Cl 

0.3&J 

0.347 

0.18 

0.305 

0.32 

0.281 

c.355 

0.353 

40.60 

2.a.67 

29 z1.2 6.9 

+0.6& 

2.oh.2 

so.71 

lO& *-1.&l 2.7 

1.3to.63 0.81r 

2w10 23.6 24 2.2' 

h&O.96 

79 to.21 3.1 

(70 

36 k.3 h.5 

l Weight as received at RASL. 



TABEE 
NRDL - '~APMALG r.sLAKD RESURVEY - 1956 

Results of Analyses Performed at HASL 

HASLC 

2457 

3&80 

3526 

3527 

3528 

3520 

351r7 

3m 

3k61 

513 

599 

705 

707 

700 

757 

030 

I 3150 1m3 

g 3h59 1036 

I 3170 lCQ7 

x97 1020 

3509 1023 

3525 1030 

351r6 1032 

1002 fmHap Ocean 5-u-56 h9%0 

10% Oejen Ocean 5-U-56 '-10 

1000 Waetok Ocean 5-11-56 r23 

1327 Eniwetak Ocean 5-n-56 2919 

1021r Sifo Ocean 5-n-56 $19 

1029 otirti Ocean 5-11-56 '-21 

1031 LikNJ Ocean 5-u-56 w19 

396 

WA'DZR 

Saqzdlng Location 

RongsW Well or Cistern 

Eniaetok Lens 

Utirik Well 

Utirik Well 

Utirik Cistern 

Utlrik 71ell 

=cp Xell 

Rcngelap Lagoon 

Oejen Lagoon 

Eniaetok Iagoon 

Bninetak Lagoon 

sir0 Lagoon 

Utirik Lagoon 

’ Mciep Lagoon 

C-Data 
Total Activity 

5-8-S 

5-9-56 

5-8-56 

5-B-56 

5-8-56 

5-8-56 

5-8-56 

5-n-56 

5-11-56 

5-n-56 

5-u-56 

5-11-56 

5-11-56 

5-u-56 

d/d 
Total Activity 
l * 

25@32 153@32 

5-23 

37215 c20 

w15 $19 

h3220 

20220 

10*16 L20 

~26 

s21 

* c20 

s19 

r20 

119 

a20 

Sr90 

z!.u 

cd37 

w _ I Sr90 5 c&7 

59Om 31oh20 21r I_2 

13-12 

lh-* 5.2 

35*16 

&940 

27: lr.6 

3&*13 

352 5.h 

22:16 

326 5.& 

2&-+10 

3130 

3442 2.2 

39: 2.2 

IAl: 2.2 

w 3.0 

a Sample directly plated w Salrple scavenged with Pe((H)3 

._ 



3399 6 

3&w 1 

ml b 

3bO2 9 

SO3 10 

3ba 7' 

3bO5 2 

3bO6 3. 

3bo7 8 

3bO8 ll 

kl8 9 

3bl9 b0 

3b20 36 

31r21 26 

a22 76 

a -- 

COll9CtlOtl 

z-11-56 

2-11-56 

2-ll-56 

2-Ll-56 

t-n-56 

2-u-56 

z-1.1-56 

2-llA6 

2-u-56 

2-ll-56 

2-u-56 

2-ll-56 

2-U-56 

2-U-56 

2-ll-56 

2-n-56 

2-11-56 

2-u-56 

2-11-56 

2-29-% 

2-29-56 

2-29-56 

2-29-56 

i-29-56 

3-2656 

Jum1956 

Jmu 19% 

Jum 19% 

June1956 

4E 

b 

2 

12 

27 

22 

5 

16 

6 

16 

3 

8 

1 

26 

l3 

35 

45 

(pmlad awla Cal- 
Lcted l tEA6L) 

(pooled uqle col- 
lactrd.at IUSL) 

Bewind 
Id.) 

190 

250 

570 

UO 

135 

160 

265 

310 

3MJ 

620 

3-25-56 bW&!bO 

>2$56 36ocao 

3-25-56 3-320 

3-25-56 332OwJ 

3-25-56 7taO=aaO 

3-25-56 bbce260 

3-25-56 8ti360 

3-25-56 22ce320 

3-S56 34&S~O 

3-25-56 7e320 

260 3-25-56 bbw320 

360 3-25-56 bbaot320 

160 3-25-56 bti320 

225 3-2556 W2bO 

235 3-25-56 b8c&20 

bl0 3-25-56 96OOw 

600 3-25-56 .292LJaJ 

190 3-25-% -320 

990 3-25-56 92ama 

960 

990 

low 

930 

990 

1000 

sooa 

5000 

5aJO 

2000 

3-25-% 2W2bo 

3-25-56 2bOoaO 

3-25-% ll6mOO 

3-25-56 '22OOwO 

3-25-56 136OMm 

b25&25O 

\ 

1 
176100 

/ 

QOO 

6OOh?l 

SlnO 

el0 

1 

-cl00 

90 
d& 

g137 

d& 

J.ba.3 720-Q 

6.ti.b 25bti63 

5.sO.3 lb87223 

b.M.7 266295 

2.ba.2 

1.63hL 29s 

l.ba.2 

l.pfg.2 

l.ofo.2 



TABIE 7 

RASL # 

3326 

; 3327 
I 

3328 

NRIjL# 

1636 

1637 

1638 

1639 

NRDLL!ARsHkU ISLANE RESVBVEY - 1956 

INTERLABORATORY COMPAHISON 

(Snail Solutions Prepxed at HRDL from Specimens Collected on Gejen Island) 

Spider 

Spider 

Scorpion 

Scorpion 

Total / Activity 
(d/m/grarrtwet) 

Total 'd Activity 

HAsL* HhSLT 
NRDLo (d/m/&ram-wet) 

NRDL 

5202 10 570?: 11 877 378 

21802 29 24(X+ 32 2965 1605 

2331&291, 25600+300 29700 9150 

98602120 10800+125 lk2SQ 4640 

+ Standardized against K 40 

+ Standardized against Sr9O- Y90 

o Standardized against Sr90- ps” 

“s.+ 
v3 G_ 4 NOTE: Vet weights furnished by WDL 

v 
XREL results forwarded by phone to I. B. Whitney 
from S. Cohn on April 24, 1956. 

Sr9' 
! 

(d/m/gram-wet) 
HA5L NREL 

4.4-+@.39 I 
a 

1.320.34 

l.-1~0.44 

1.5+0.58 



FISH 
Surgeon 

Damsel 

Butterfly 

SNAIES 
Spider 

scorpion 

I LANDPUNTs 

G 
coconute 

titer Husk 

I Inner Shell 

M3atand Kllk 

Ulk 

Pandarme 

4 Arrowroot 
G 

La.3 SOIL 

JAW WATEHw 
Fell 
Cistern 

% 

Q mle 

SEA WATEH* 
Ocean 

Lagoon 

3 
0 

UJ 
-+ ti 

- 

52 
37 

Eniaetok 

35 200 

KabeUe - Enlnetek sir0 Utirik 

311 22; 18 

120 230 20 lb; 22 

95 

310 '18; 21 

520; 2200 

23,033, 9000 

7w6 26 
26;35 > 
98;07 

b3 
h2; 30 

lost 

. 

100 300 67 59 26 

290; 65; %.I 69,000; 120 3000; $61 620; r57 1600; s73 

1500 

320; 419; 28 
h3 

&9 123 518 25 519 '-21 

k26 420 (21 519 g20 619 

TABIE 8 ,, 

~?.BLMAB~HALLISU~~X~'ET - 1956 

TOTAL /ACTl?JITT - d/m/gram* 
I 

e Weight of material es received at HASL 
wt Salrples scavenged with Fe(a!3 

LiMep 

11 

51 

415 

1 

10 

7.3 

'53; 665 

620 

Ii5 
520 



. 

FIGURE 1 

k 
I 

LAYOUT SgETCH OF PORTION OF MARSHALL ISLAND AREA 



HRDI, IIARSW ISLAND RESURVF.Y - 19% 

SELF-ABStXtPTION OURVES 

1. 

0. 

0. 

0. 

1. 
* 
0. 

A/h, 0. 

0. 

Besidtae Weights in ltilligrame n 3 



I 

1.0 

0.8 

0.6 

NRDLMARSHAI~~I~UND~~R~Y - 1956 

SELF-ABscpIpT1owcuRm 

praoge 

1.0 

0.8 

A& 0.6 7 

0.4 

1.0 

0.8 

A/& . 0.6 8 

0.4 

Residue Weights in ?~Uligram 

-16-4 




