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Dear Frank: 

Lr. Dunham cal lee yestercay to aEk. that information relati\·e: 
-~o ro.c.:.o3ct.i vi 1:..x ::i. c L:>i:~.::.n.::. Atoll :Oe ~ent. to you for use at 
.:i meet in~ .in ri·:mol ulu wJ.. t.11 mer:wer~ oi the 'I'ru£t 'L·errh.ory 
Governi"'t.o::·!"l·:.:.. 1 ra.d our ·;_eiet;r1orH:, conversatio:.1 yesterday, I 
uri.C.erst.anC. t:n::..t J-~l.". Bonne:, .Manager oi the ALC Iion:>i·.ilu 
.J.:--er::iLio~·.s .J:..fi.;:e, 'ni~l mee1... v.·i:..~~ !'-!r. \ .• R. fi"Ol\\-'oor_ oi t..ne 

':':1c:: mo£t recer.t ca ta for 5iki!"ii Ato:Ll v;ere· o:btair.eo 1:::.y the 
.L..a:.:;..)l.·ator:: in Aus us t, i S .j...,,. h. ce·ce;.i 1€.:c report oi tl:i.i.s 
su2..·..:·c-~', r.mch oi. \-.:~1ic!: ::.s pe:rtin.e::n. i..:'.) ciscu~.sions regarC:ins 
u~e .::e1::0"- ul a Lion oi iii>~i::li At.ol l, was i.Jegur: i:y L':o:. r.. :C • 

Fa1uE: . .Jo (c::eceassc.") anc: i~ n:>·w bein·:; corr.:.leted by Dr. tt. D. 
'V.t: an6er. 'i!Le co::i ... 1 ete re?or·c 'l.;i ·_ 1 be abQ'..~t 3 -.:::: pages, 
L.;:i.reE-iourtris oi ¥;hia1 is nO\·; reac..y ior re~rocuc-::i-:i::!. 

;;.:.:-. FieceE of information are incl uceC: in this lett.er: 
(l) survey meter readings; {2) gamma-emitting radionuclices 
in the edible portion of lane plants; (3) 90sr anc1 calciWl1 
values for land ~lants, soils, rats, birds, algae, bottom 
sediments, invertebrates ano fish; (4) a surranary of average 
values for gamma-emitting radionucli6es by sample type; 
(5) gamma-emitting radionuclides in the top inch of soil 
fines; (6) a copy of a letter of September 21, 1964 from 
Dr. Hele of our Laboratory to Mr. Coleman of the Trust 
'I'erritory. Items 1-5 were provided by Dr. Welander. The 
letter by Dr. Held expresses the general attitude of the 
Laboratory at that time and at present in regard to the re­
settlement of Bikini Atoll. 
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In reviewing the da~a it shoulc be notec that where average 
values are given, these are arithmetic meano anc conservative 
values. The true mean is less than the arithmetic mean, since 
the distribution of radiological values is either PoisEon or 
logarithmetic. Also it should be notec that aome values are 
in terms of wet wei9hts anci others, dry weights. (F?r sane 
aam 1.;les "Wet weight& are difficult to determine re."iab:y), Wet 
to dry ratios for varioue types of samples are ot the order o! 
4 to l~. Aleo, the average value auch as given in (4) and the 
inherent errors aasociated with lumping things together without 
consideration for the errors within or between species and 
within or between areas. 

The table of aurvey meter readin9s (1) liata maxi.mum and average 
values at grounc levels and at three feet above the ground, 
anc.: for gamma ano beta-gamma combined. The maximum value 
was 11 mr/hr for beta-gamma at ground level tor an area about 
ten feet in ciameter (not a crater) on Rumurikku Ieland. In 
rr.y convers:Jtion wit.h Dr. Dunharr. I commented that f·erhars levels 
of rac."iiatior. in a f~' small areas might require t.he establish­
rr.e:::t. of e}~clus ion areas, but Uf.-On looking at tho other inf ormc-
t 1on fror.: this area, thie conclusio~ may noL have been justiiiec. 

Tne t.3;:;)t: cf '...-~~!:.r value:e (3) does no'.:. list coconut crat.E.. OnJ.y 
one coco:'.1ut crat waL car.: ture( ~t. Bit~ini in l ';,.16~ anC the anal vses 

~ -
o: sazr.;.~ et: tro::. t.his s1.-eciman were not. c~_;>i.etcC:: before Fre;..ara-
t..ioa oi ~e table. The S<.:Ecr anc :.:.:ic;s values are ae follows.: 

c· l ' ~le .. -
Husc.:..e 
Liver 

(6CC· est..) 

, ~. 
~~'Cs in ~Ci/; (dry) 

1 c . - _, .... 
94:. 
13~ 

T:le analyses of the muE:cie aamf le for S·C.:~r is in Frocevs, but 
based ui;.on the ratio of ~ .. Csr in shell anc muscle of Coenobita, 
a cl0$ely releted crat., ar.c in coconut crabs from Ron.;ei.af•, a 
value o! 600 pCi/g(dry) bas been est:unated. as you recall, 
coconut crab was the only food item forbidden to the R.ongelapese 
when they return to their home island. 

The values tor raoionuclides in soils that you aakec for are 
given in Table (5). These are values for the 9amma-emittin9 
racionuclices. These samFleE have not been analyzed for 
~l utoniu.'1'.. Toclate, our ~ l utonium analyses have been limited 
to Johnston Atoll samples. 
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The result o: radiological analyses oz Bikini samples anc 
Rongela::- sa.'"'J~)les were com.rarec "':;y inspectio.-1. 'I'he im~ressio:.. 

fro=:: this stiZJective comparison is that the levels of racio­
a ctivity are closely similar for the two atolls. Certainly 
the range of values for cornpara::le sarr.:r-les overlap and on 
the basis of single samples, sometimes Bikini has the highest 
values, sometimes Rongelap. To refine the comparison mucn 
further would require extensive information on specimen, 
species and area variability. 

~e trust that this information, which is typical of the data 
that we have, will be helpful to you. We expect that the 
,Bikini-Eniwetok report mentioned in the second paragraph 
\-.rill be comr: leted next month. 

I_., D. -·---· ./ J,_ __ ·"-·• /, 

- .: . . I<::~:~. 
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Sincerely yours, 

i-.1.lyn ~-~. Seyr:-:o:;;:c 

Associate Cirec~ar 
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Radiation survey readings August 1964 

Maximum radiation level* Average radiation level Average radiation level 
at ground level at ground level at 3' from ground level 

Eniwetok Atoll 'Y /3-y 'Y {3-1 y {3-1 

Runit I. 0.10 1.0 0.11 0.13 0.10 0.11 
Rig1li I. 0.02 0.04 0.01 0.03 0.02 0.02 
Bogombogo I. 0.20 0.80 O.Ol) o. 23 0.09 0.14 
Engebi I. 0.10 0.70 0.05 0.22 0.04 0.08 

Average o.26 0.63 0.06 0.15 0.06 0.08 

'"'\ 

Bikini Atoll 

Enyu I. 0.02 0.04 0.02 0.03 0.01 0.02 
Bikir11 I. 0.11 0.40 0.05 0.11 0.04 0.08 
Aomoen to 5.0 21. 0.30 1.1 0.16 0.60 

Yurochi I. 
Namu I. 0.27 0.65 0.11 0.24 0.09 0.18 
Bokororyuro I. 0.15 0.95 0.03 0.50 0.07 o.28 
Eninman to 2. 2 2.9 0.23 0.34 0.15 0.21 

A1ruk1iJi I. 

Average 1. 29 4.32 0.15 o.43 0.08 o. 25 

RonselaE Atoll 

··'11 Kabel le I. 0.09 0.52 0.05 0.22 0.04 0.11 

*All readings are taken with a Nuclear Chicago survey meter, Model 2651, and are in mr/hr and 
are t 0.01 mr/hr. 
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Table . Gamma-emitting radionuclides in the edible portions of land plants collected 
at Bikini and Eniwetok Atolls, August 1964. values expressed as picocuries 
per gram of wet weight at time of collection. 

wcation Species Tissue 
40 Mn54 Co60 106 Sbl25 Csl37 Cel44 K Ru 

Bikini Atoll 

Airukiiji Coconut Meat 2.2 0.10 0 0 0 4.4 0 

Bikini Coconut Meat 1.1 0 0 0 0 26•/./ 0 ... Tacca Corms 1.5 0 0.12 1.8 0 50 0 
Pandanus Fruits 5.2 0 0 0 0 180,/ 0 

Bokororyuro Marinda Fruits 2.0 0 0 0 0 19 0 

Enyu Coconut Meat 2.8 0 0 0 0 6.4 0 
Ta cc a Corms 2.3 0 0 0 0 3.1 0 

Eniwetok Atoll 

Igurin Coconut Meat 2.6 0 0 0 0 0.39 0 

Japtan Coconut Meat 2.6 0 0 0 0 0.48 0 

Rigili Coconut Meat 3.3 0 0 0 0 12 /o 
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Table 

Island and 

Strontium-90, strontiwn units and calcium content in land plants, soils, rats, birds 
algae, bottom sediments, invertebrates and fish from Bikini Atoll, August 1964. 
Values in picocuries per gram of dry weight. 

Strontium 
sr

90 
pCi/g g_roup Common name, and genus or species Tissue units MgC~ -------

BIKINI I. 

Soil 0-1/2" Pit 11 

1/2"-l" Pit 11 • 5"-6" Pit 11 

10 "-11'' Pit 11 

15 11 -20" Pit 11 

20 "-26 11 Pit 11 

0-1/2" Pit 12 

1/2"-l" Pit 12 

5 11 -6 11 Pit 12 

10 11 -12 II Pit 12 

15"-20" Pit 12 

~ 
Land plants 

Arrow root Whole corm 
Tacca leontopetaloid~_1!_ 

Cocos nucifera Meat 

* Counting error 

1800±110* 7100±440 v 

1300±82 4800±300 (,, 

5.6±0.38 17± 1. 2 

0.021±0.077 0.073±0.26 

0.072±0.050 0.33±0.23 

0.16±0.055 0.052±0.18 

58± 3. 6 180±11 

60± 3. 7 180±11 

18± 1.1 48±3 .0 

0.49±0.11 1.5±0.33 

0.34±0.086 1. 1± 0. 27 

0.34±2.1 6900±430 

0.90±0.069 1300±97 

250 

270 

320 

290 

220 

300 
---

320 

340 

370 

320 

320 

5.00 

0.71 
_c) 
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Table I continued 

Island and 
90 

Strontium 
grou;e Conunon namet and genus or s:eecies Tissue sr :eciLg units Mg catg 

BIKINI I. 

Land plants 

Fimbristy!_is atollensis 38± 2. 4 5000± 310 7.6 

Guettarda ~_E_~q__sa Leaves, basal 301±19 16,000±1000 19 

• Guettarda ~eciosa Leaves, 230± 14 16, 000±980 15 
terminal 

Ipomoea sp. 130±8. 0 12,000±760 11. 

Messerschmidia argentea Leaves, basal 245± 15 4700±290 52 

Messerschmidia argentea Leaves, 170± 10 4700±290 35 
terminal 

Pandanas sp. Fruit 160± 10 9300±580 17 

Pandanas sp. Leaves 120±7 .4 7200±450 17 

Pisonia grandis Leaves 420± 26 11,000±700 38 

Scaevola frutescens Leaves, basal 82± 5 .1 3500±220 23 

Scaevola frutescens Leaves, 80± 5. 0 4200t260 19 ------
·~ terminal 

Rats Rattus exulans Bone 290±19 1500±96 200 

Rattus exulans Muscle 1.4±0. 24 2000±340 0.70 ----
Rattus rattus Bone 340±22 1600±100 210 r·-

i .. .' 

Rattus rattus Muscle 1.2±0.20 5100±850 0.23 
. ' , 
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Table , continued 

Island and 
90 

Strontium 
group Common name, and genus or species Tissue Sr pci/g units Mg Ca/g 

BIKINI I. 

Birds Fairy tern 
G_ygis alba 

Fairy tern 
Gygis alba 

I" InverteLrates 

Clam 
Tridacna crocea 

ENYU I. 

Invertebrates 

NAMU I. 

JI Birds 

Hermit crab 
Coenobita 

Hermit crab 
Coenobita 

Ruddy turnstone 
Arenaria interpres 

Ruddy turnstone 
Arenaria interpres 

Invertebrates 

Hermit crab 
Coenobita 

Hermit crab 
Coenobita 

Bone 

Muscle 

Muscle 

Muscle 

Shell 

Bone 

Muscle 

Muscle 

Shell 

2.6±0.42 

0 .92±0 .17 

0.18±0.12 

76± 7. 4 

630± 55 

41± 3. 7 

0.12±0.11 

80±7.3 

270± 24 

100± 17 

4400±790 

189± 124 

5400± 530 

4000±350 

250± 23 

360±330 

7100±650 

1400± 120 

25 

0.21 

0.95 

14 

160 

160 

0.33 

11 

190 
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Table , continued 

Island and 
90 

Strontium 
group Common name, and genus or species Tissue Sr pCi/g units Mg ca/g 

AOMOEN -ROMUI<-
YUROCHI I. 

Invertebrates 

... 
BOGOMBOGO I • 

Fish 

ENGEBI I. 

Fish 

Rats 

• 

Hermit crab 
Coenobita 

Hermit crab 
Coenobita 

Triggerfish 
Rhineacanthus aculeatus 

Mullet 
Chelon vaigiensis 

Rattus rattus 

Rattus rattus 

Rattus rattus 

Rattus rattus 

Rattus rattus 

Rattus rattus 

Rattus rattus 

Muscle 

Shell 

Muscle 

Muscle 

Bone 

G.I. tract & 

content 

Kidney 

Liver 

Muscle 

Skin 

Testis 

31± 3. 2 1700±170 18 

200± 17 990±87 200 

0.34±0.19 110±61 3.2 

1.2±0.25 530± 110 2.3 

280±25 1600±140 180 

37±3.3 2300±210 16 

4. 5±0. 76 5200±880 0.87 

0.87±0.21 1800±420 0.49 

1. 5±0 .17 1700±190 0. 88 r • 
•.,,J 

2. 3±0. 32 1600± 220 1.5 ', 

0.64±0.41 650±420 0.98 
I 
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Table , continued 

Island and 90 Strontium 
group Common name, and genus or species Tissue Sr pCi/g units Mg Ca/g 

ENGEBI I. 

Birds Ruddy turnstone Gut 18± l. 7 4900±470 3.6 
Arenaria interpres 

Ruddy turnstone Kidney 1. 70±0. 53 1400±460 1. 2 
Arenaria inter2res 

~ Ruddy turnstone Liver 0.74±0.19 2100±530 0.35 
Arenaria interpres 

.. 
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'!'able • Radionuclide content of varioua biological and phyaical ayat ... at Bikini 
Atoll, Auguat 1964. Valuea for water are expreaaed •• pei/liter and value 
for all otbera aa l'Ci/qram dry weight. 

Tvpe 1p,S4 C057* Co60 zn65 sr90 Rul06 Sbl2S Ctl37 '8144 Bi207 
Seawater 

Lagoon 
Bravo crater 

Sediment& 

0 
0 

0 
0.97 

Lagoon 1.1 2.4 
Bravo crater 26. 92.* 

Plankton 0 s.o 

Algae 2.5 

Invertebrate• 18 142 

Pi ab 2.9 1.1 

Grounawater** 0 

Soils 1.7 

Land Plants 17. 

Rats 0 

Birda, Sea 1.9 0.050 

Birda, Shore o.oss 0 

o. ·13 
5.5 

6. 7 
260. 

100. 

8.8 

781 

lB. 

27 

49. 

3.9 

2.0 

4.b 

41. 

0 
0 

0 

0 

4.2 

1.2 

12. 

l.4 

0 

0.42 
67. 

1550 

150. 

46. 

1.8 

21. 

0 
0 

3.5 
280. 

4 • (.; 

6.1 

2.8 

0.03L 

68 

3b. 

0.14 

0 

0 

l.6 

0 
9.5 

1.1 
99. 

0 

0.34 

.15 

0 

350 

41 

0 

0 

0 

0.43 

12. 
97. 

0.075 
0 

0 

0.56 

42 

1.2 

13 

170 

230 

260 

0 

370 

47. 

6.0 

0 

21. 

8.2 

6.1 

* Cerium-1'4 and Buropium-155 also contriLute to the rddioactivity in thie colman. 

**Practically all due to high counts in Namu Ielana groundwater (near Bravo Crater). 

1.0 

0.84 
lbO. 

0 

0. ·46 

.oa 

0 

0 

1.4 

3.8 

0.16 
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4.9 
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Table . Ganuna-emittin·J radionuclides in the top inch of soil fines from Bikini 
l\toll, Auqust 1964. Values expressed as picocuries per gram of dry 
weiyht at time of collection. 

Pit 
1<40 54 60 106 - 125 137 144 20·1 

Location no. Mn co BU ,SfJ cs ~ Bi 

Aomoen I. 14 0 1. 3 7.2 8.0 4.7 3.5 14. 0.29 

Bikini I. 11 0 0 85. 0 120. 1300. 0 0 

12 0 0 7.8 4.9 8.9 120. 0 0 ,,.... 
Bhfiren I. 20 0 0 0.44 0 0 0 0 0.11 

fuKororyuro I. 18 0 1.4 30. 42. 51. 40. 94. 0 

Dlinman T. 19 0 1. 2 16. 7.5 0 2.8 19. 0.16 

Enyu I. 9 0 0.65 3.8 2.7 2.5 38. 0 1.8 

10 0 0 2.0 0 1.6 44. 0 0 

Namu I. 16 0 6.5 120. 100. 76. 100. 120. 3 .4 

17 0 0 250. 220. 160. 200. 0 11. 

Romurikku I. 13 0 0.67 5.6 5 .4 4.6 5.6 0 0.50 

Yurochi I. 15 0 8.4 61. 70. 58. 140. 0 0 

• Average 0 1. 7 49. 38. 41. 170. 21. 1.4 
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