
OPIIONAL fORM NO. 10

UNITED STATES GOVERNMENT

Memorandum 410339

TO :A. W. Klement, Fallout Studies Branch DATE: February 23, 1960
Division of Biology and Medicine

d GdCQLkJ
FROM :1. E. Wallen, Aquatic Biologist, Environmental

Sciences Branch, Division of Biology & Medicine

SUBJECT: RONGE~ DAT’

SYMBOL:BMES:IEW

Recently Allyn Seymour of the University of Washington brought
in the attached data which represents preliminary results of
the Rongelap Survey uf–laat. September. The attached copy is
for yow Rongelap notebook~<> .___ _._.-.. . .

—-

Attachment:
As stated above
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1A60RATORYOF RJOIATION810106%
‘~~lvc~$i~ IJF ~As~l//(jTcN

554, 553, 552

556, 55!?, 357
558, 555

650, 551, 563

6!59, 652

649, S$8, 553

655, 858

S61

660, 662

657, 654

2iG

334

282

267

1044

1011

.-

117

14

2570

4580

3870

4300

65(-IO

7900

8900

5100

1850

506

151

468

566

2128

i980

--

424

71

‘J’!t.e: The counting error (95%) rsnges from 3.6 to 4%..



fjrW In 31T~3 latro (Coconut Crab) Skeleton

Collected at ROngelap Atoll September 1959

Sample
Number

552
553
554

srW
~

1250
1380
1670

&
275,1
2b’7.3
238.5

Strontium
urlit3

2100
2400
3200

Xaland

I%3ngelap

3900
5200
4500
4500
4800

555
556
557
558
559

2140
3030
2390
2#o
2710

251.0
252.8
239.9
264.I
256.z

UOo
3700
3500

2430
1870
2080

253.0
228.2
268.9

265.5
258.8

3900
4700

?lellu

Kabelle

b~2
b59

b48
b49
453

t)100
8800
4b00

3100
4690
2“(20

230.2
243.2
26’7.5

b55
b56

52h
383o

257.5
2t)7.5

OeJen

Naen

Tuf a

Arbar

661 89002b”(.s

3180
3010

2D8.9
284.3

b60

662

5400
4800

054
05’{

lobo
1080

264.2
204.2

1800
1900

Note: Counthg error ( 95%) ranges from 3.6 to L@.



LA305ATORYOF RADIATIONBIO1OGY

U!iiVEllSITY OF iVASlilNGTCN

cross Beta ictiv~ty in Land Plants - Flongelap Atoll

Date NO. of Ave. .4VI!?,
col~ee:~:.j (3e!lus Tissue samples d / m~d ry p c?~ke t

Aug: 1!3:;3
Mar. 1!)59

Aug. 1958
March 1!359

hlar. 1958
Aug. 1958

Carica
I

1!

t!

Leaves

1 53!3. 5 . 104
1 138.3 ,013

1 325.3 .032

Pulp 1 152.4 005
?1 4 ~16A5 :007

Seeds and skin 1 289.8 .018
~! 4 390.6 .024

Whole plant 2’ 155 .014
I*

3 503.2 . 04@



Date No. Of .tw. Ave.

collected Genus Tissue samplea d/fi dq ~c~-wet

Mar. 1;; ;8 co ros Leaven 3 197.6 .029-
.\ug. Ifi :’?3 1, 4 653.4 .143

M~. l:):;~
$1

Trunk borings 3 30 . 0!)5
Aug. 1S.-8 !? II 2 22.6 .004

Mar. 1958 It

Aug. i958 ,!

Meat 8
t! 4

38
28.4

.012
,010

57.6 .023
40.0 .012

Milk
It

2 192
2 325. 6

.005

.011

Aug. 1955 Cucurbita Leaves 2 1588 . 03~ *

* Includes sampies of terminal and basal = See tables of fndivlciual collections.



.’3...

Mar. 19:j8 Lepturus
Aug. 19s3 If

Mar. 19.9
It

Tissue

Leaves
!*

11

Leave~
It

?rl~lt

Leaves
*I

Leaves
II

If

Mar. 1953 Mesaerschmidea Leaves

No. of Ive, Ave.

samples dl-fidry p~wet

3, 118 .018
4 446. .3 . 276
3 4ilo. d .071

4
5

1

1

1

190.05 .022
411.7 .049

:07.1 220

287 .01!3
521.7 .055

1s0 .030
364.2 , 194
195.5 .044

380.4 . 929*



Rongeisp ;aland - (cont. )

Date

coliected

Mar. 1$.’J

Aug. ?)3
Mar. 19:.3

Aug. 195i3

Mar. 1953
Aug. 1958

Cienua Tissue

!1

II

+1

-4-

No. of Ave. Ave.
samples d/ m~dry p c-wet

Fruit, edible 1
II 1! 1
II !4 5

4 lt17. 2 .026
4 495. ‘? .073
5 328.9 .049

~e~~his Leaves

Roots Roots
If II

1

8

6

668 .060
110.9 .008
345.0 .030

125 .011
174. !3 .015
172.5

81.37 .015

46.5
109

.007

. 02s



Date
collected Ge nua Ti9f3uc

NO. of Ave. Ave.
samples d i“g dry pc~lvet

1 260 , 922
1 343.3 .020

Mar. 19~a ‘Triumfetta L?aves
.Iug. 1s53 f! t,

1 650
9. 958.6

.059
,017
.015

.056

.080

● [nciudt L;samDles of tern-imal and basai foli~,.;e. See :ables Of individual collections.



-$’-L)

Zmaetc k Island

Date No. of Ave. Ave.
collected Genus Tis6ue samples d /’~ dry p~wet

Cocoa
7;

Whr)ie piant
bl

Meat
II

Mar, 1958 COCOR Milk

Aug. 1958 cocos

Mar. 1958 Cucurbita Meat

Mar. 19!38 Cucurbita Pulp, seeds

1

2
35a
~fjfj. 9

1 214
4 76.’24

. 03!3

.025

.320

.019

1 158 .002

.087Leaves 2 441.4

1 353 . 025

1 1649 .925



Date
collected Genus Tissue

Mar. 1658 Messerschmidea Leaves

Mar. 1S58 Morinda Fruit

Mar. 1958 .Morinda Leaves

Aug. ?25!3 - If

March i:’.58 Pandanus Fruit

4ug. 1s:;3
,, *t

No. of Ave. Ave.
samples tilfidry pc~wet

1 448 .030

1

~yf-j .035
205.4 .016

612

199

447
862.2

250
77,4

.042

.015

.033

.074

.935

.008



Aug. 1’ -J

;Vsr. ::” ‘~

Mar. 1958
Aug. 19:8

F*ssue

Leaves
.1

Leaves

Root8

Leaves
1!

Corm, whole
81 t!

No. Of Ave. Ave.
samples d/m~iry pc~wet

2 224 .030

2 370. 1 06~

2(!8.3 .009

:37

2 116
5 552.6

1 595
2 151.9

378
194.4

915

.011

.044 *

.059
.007

, 030
. ()(39



J-..

Tacca Leaves

No. of LIVE!. Ave.
samptes dlm~g dry -wet

1
A 176 .022

2 222.7 .008

611.9 , 043

382 . !352
443. ii .036



Date
collected Genus TiSaue

No. of
samplee

?30erhaavia LeaveS 6
Mar. 195a - 1? 7
Aug. Ifltid

Mar. 1353
11

A~g, 195;?
II

Leave9
!8

Husk
!!

Mar. 1953 fl ~,fe~t

II
!!

Aug. :953

Mar. 1953
II

Aug. 195d
1!

Mar. 15F3 p’imbri3tyliE

Aug. 195:1
,*

Leaven
?1

3
3

2
4

2
4

Ave.
d~g dry

1434
1319

401.6
1926

50
229. 5

128.5
96.22

975
873.5

196
597.4

.4ve.
flc~wet

, 100
.133

.049

.458

, 1317
.076

.015

.034

.022

.018

.035

.090



-:. i-

Date No. of Ave. Ave.
collected Genus Ti8aue samples d j= dry pc~” wet

Mar. i$)58 Lepturus Leaves
Aug. :958 !t II

Mar. 1258 ?vleaeerachmidea Leaves

Mar. 1958 Morinda Fruit

Aug. 1958
It ~1

4
3

1278
1494

.119

.362

3 703 .049
5 838.2 .180
6 1912 . 148*

1
1

680
518.5

.052
, 038

Mar. 19.:,8 t!

Aug. 1958 1?
Leaves ~ 690 .055

fl 1 1309.2 .105

Mar. 1958 Pandanus Fruit 1 246 , 040
Aug. 195d 91 It 1 228.6 .021

*~ncludes samples of terrninai and baaal foiiaqe. See tabies ‘of indivici’uai collections.

.-.



Kabei:: hiand - (cont. )

-12-

No. of Ave. Ave.

sample9 d]’ dry pc~~etTissue

3 1153 .097

4 4034 .437

Trum borings
,,

2 188 .028

1 220. 2 066

2
1.

.309

.310
5
2

3431
1987

Mar. L358 Roots
Aug. 1958 11

.

‘7 380.3 .075
. 022*
. 088*

Leaves
!1 11 2270

7 1131!1

1“ 1077
1 2292.8

123
.317

Mar. !?58 Sida
.~Ug. i.j~18

—!,
Leaves

?1

+Tncludes ~amples of tt:rmina~ and basal f~liaqe. See tables of individual collections.



12a2e
Collerted Genus

Mar. 1953 Triumfetta
Aug. 1!?59 II

-i3-

No. of Ave. Ave.
T.ssue samples dim~g dry flc~wet

Leaves 1 475.2 .037

Corm. whoie

Leaves
1!

952 .051

713. : .048

4 472.5 .037

3 1123 .128



Cesium-137 and Total Potassium in Pandanus coilccted

at Rongelap Island during March. 1959.

C=137 Ca137 K ‘ Cesium
d/m/g JWclg mg/g units ‘
dried dried dried WC ca~~~

gram K
old bark i#2 22 10 0. %0 13000

New bark #2 30 14
43 42 10
44 30 s?

Green stem 42 J3 38
#4 59 27

9.8
4.3
4.3

6.0
10.2

2400
4500
4100

6200
2600



.,,- ...< ‘i. ,-,:..,
!.:1 i. .’!{?:.r “i,’!i,‘.

Cesiurn

Rongekp Jan. ;935 ~ 2i3
Rongelap Oct.J955 A 112
i20ngelap Juiy,i956 i 56

(seed en.:)
Rongelap .July 1957 L 160
Rongeiap >iarch 195tJ I 154 J. 6
Rongelizp ;Ug. i:isz 1 3A 1.4
Nongelap :V”las. ’033 5 42t27* 2.4*1.5*

Jiniaotok Mar. i95il 2 ~72?30* 3.6:i.4*
Enlaetok .\ug. 1958 1 35 2.3

i Wdo
iOOOO

i3000?: 2500*

23000
43000

*Stam:8rd Ikviation

Cesbn- 13? in the Jan. J9!!5 sample was .ietermined by a
stzindiirti chemicai metho.1 ce=ium - t37 in the Oct. L95G ma July
.938 samples by analysis of gamma spect:a of the jrte~ filtr ata
f~om Sr(NO~)~ precipitation; and ceaium - 137 in the ..eznaiaing
tmnplcs by analysts of gamma spectra of jrieci unashed sample.



Cesium- 137 and TOtaAPotansium in Pandanus collected

at Rongelap Island during March, 1959.

‘ Cesium
~*137 ~*137 K units
d~mig ##c/g mg/g JWCCS137
dried wet .Jried gram K

Fruit #1
(edibla portion)

#2
#3
d4
IJ5

Ave.

Fruit
(inedible portio~)l

#2
#3
#4
4s

Ave.

Leaves
1

41
+3

I
#3
#4
#s

Ave.

Leaves, @eedlin@

424

223
99
74

266

217

234

79
128

65
174

146

80
67
46
35
10

4a

343

38

20
8.6
6.3

24.

19

25

6. a
11

5.9
15.

13

12
10
6.a
5.5
1.5

10

32

5.2

27.2
9,7

11.5
7.1

12.2

7.3

9.2
13.6
14.0

8.4

10.6

0.90
6.2
4.2

10.5
1.6

4.7

3.7

37000

3700
4600
2900

17000

ijooo

17000

3900
4200
2100
9400

7300

40000
4900
5000
1500
2840

11000

42000

I



)$-.-4-5,.,,.... ;.. :Lk(:l’11 ~ ,$ ‘.”-., f

w?:.’!:!’ : ,’f.! !‘:

3Y30 ‘in ~an~tN’NIS Fruit - .Summary Table

srg~ d/m
Date Number per gram Ca mgl g Strontium Limit of

IsIL?n.j collected samples wet sample wet unit. detectability
tiiniig wet

i?ongelap

RonEelap
(see; end)

Kongelap

Rongeiap

Eniaetok

Jan. :95s

Oct. i953

July 1956

July 1957

March !95d

Aug. L’J5d

March 1359

M*)Lch .958

Aug. 195s

Msrch 1958

Aug. W58

2.4

3.8

2.2 4. !5 150

1.7 0.74 1056

0 2.44 0

0.74 0.66 5i2

3.?*2.5* i. 04~. 46 ;478?4. 308

3 2.9s o

a. 30 0. ii3 L53S

o 3.67 0

3.02 i. L!i i502

0.11

‘J. lt

0.13

3. d

0.5

0.29

0.25

0.5

0.25

0.9

0.23



Fruit
tidble portion

.ive.

Fruit
inedible portlm

!4V2.

L4a.”es

Ave.

Leaves, Seedlq$

#:

42
#3
#4
$s

Couwted

$~$o

Mtcig
wet

0.830.9
3* 4?’J. 2
ga a~~. 2

0. i@O. i
2.MJ.5

1.7

l.oto. os
o. $?0. 05
i. 320.:
0.$*.08
1.0?0.04

0.9

4.2m. 3
4.$?0.3
g*7$~o~

t3.8tl.O
o.4SW io

6.6

.1.820.7

Ca
rz3g/g
driad

3. :6to.28
9. Ooto.03
7.mo. 04
4. .Sto
2. 9eto.08

5.33

2,84*O.Aa
1.91*O,m
4.09to.:4
4.13to.0?
2.36to.04

3.70

70?1:0. 03
13, 04%
20. 9i@, 04
19. ao*o. i L
i7. 4&0.05

i4. 66

21. *A*

fir :xms givoa for radioactivity miums ●m olstained from amanting ●rrw.

St rmthm
units

$7$
1899
2s66

709
i749

1476

1810
2430
i54s
6s6

a9i4

1643
J204

1396

a738
?3

3387

13rrsra giuoa fw total calcium vdws nre obtdrwi fmm ●taadard Jeviationa
Qf i~~ilC8t8●S&lyS@6*



“a”

Green Stem

GIJ Lark

New bark

s@3 ~(.so Ca Strontium

djmig #i#cig mgig units

dried wet driad

#2 6.4:3.4 4.3920.22

?2 ~0.3? 3.2 7.4?i.5 8. 53?0 1:29
#3 J.gt ~,~ 4. ~to. 2 3. 64?0. 25 i23$
84 226. ~!2. 103. t5 3.49?0. 16 29383

‘A’e; weight values f“aI these Banpi@s are not a’.’ailabh.

Er: or* ghea for I dhactivity values ●rt obtained from counting error.

i.2rrors given for total calcium values arc obtnincd frmn standard
.Jeviatims for replicate mwr.pies.



LADOPATMYOF RADIATIONEIOL06Y

island Tissue

Labare.ij whoie corms

Rongel~p whole corms

centers

Kabel!.e whole corms

centers

peels

EniaetoK whole corms

R122 centers

peels

UNIVERSITY OF WASHINGTON
5tr@ntiam-90 md Total Calcium in Tacca Collected
at ~cngelap Atoll.

Date
collected

Oct. 1955

July 1956
July 1957
March 1958
.Aug. i958

Mar. 1958
~Ug. 1958
Mar. 1959

Mar. 1958
Aug. i958

Mar. 1958
Aug. 1958

Mar. 1958
Aug. 1953

Mar. 1358
Aug. 1958

Mar. 1258
Aug. 1s58

Mar. ;?53
Aug. 1958

Mar. 1S58
Aug. 1S5S

Smnmary Table

Sr$?o Ca l’Stron-
Number d/m/g mg/g tium
samples wet wet units”

1.2

2.5 3.3 340
0.5 0.75 306
1.12 0.19 2600
7.!31 1.00 3600

(3)
o.4f5!. o15 o. 166:.6%)7 I2IO*1O

1.02 0.42 1100
la. 53 1.46 5800

3.85 o.4a 3600
12.94 1.87 3200

1.1
(3)

1.37:0.37 490
(2) 0.67 (2)

6.18 0.66 4300
12.34 1.68 7400

1.50 (1) 2.0
i

350
8.33~1, 1 1. 45t0. q) 2600:590

(1) Standard deviation
(2) Not y~>tdone; results will be available later
(3) .Aver:.ges of separated determinations made at different times, errors

given Are standard deviations.
(4) The large tiifference between two strontium unit v,alues is due to widely

differing calcium values, The deteriniilati:jri of caicium in this sample
is being rechecked.

Limit c
detects
bility
d/m/g

wet

0.10

0.08
0.13
0.19
0.62

0. i7
0.41
0.09

0.92
1.58

0.37
0.63

0.36

1.05
4.58

0.36
0.50

0. 3(4)
0.75

0.7
0.64



L4801MTORYOF IIJDIATION810L06V
UNIVERSITYOF WASHINGTON

R122c Eniaetok Jan. 60
R122c “ Jan. 59

----
.:. ” 0. 46~0. 24
67 .:TJ 2.s to.4

2. 0:0.8 0,25 TO. iO
0. ’?:0. 6 0. 19~0.07

;native’i)
I-2132 Rongeiap .Ian. 59 0. 3?0!32 0. K3T9?Y3prep . i

( 1) Errors given were obtained’ irom counting rrror,
(2) Starch extracted by repeated wash~ng.
(’~)For this determination 7? dried sample were wed,

i.~:~~Gc,/g dried; wet weight not :.ivallat;ie.

Ce c- c’7% < #/p / /7. f-



,,-

Where Sampit?s were aI.zly-zed at two different times

results from both analyses are given.

Total calcium was dete.-mlned by K5fn0~ titration of

59 and by ED T.J\c<aicium oxalate in Dec. . :Itratlon using .murexide

indicator in Jan. 59. Calcium values ~:e being rechecked where

kihe aiscrepency oetween [he Iwo anaiyses LS greater than iOYo.



%,g@ @(J) Ca
d/m/g #4pcf g: Kr#g Strontium
~rie i wet .iried Units

c.3 =.8

~L’eh

centers

leaves

i>”.

7 Kabelle
iO iiniaetok
I ~ J3niaeto&

2.053.3 o.2c&3. oJ 0.24 3600

2.2?0.4 0. 22?9. 04 0.42 2400
:. :%3, 3 0.. i%, d3 0.30 t700
). ;*O. 3 0. Ado. 03 0.24 2000
1. 5?0. 4 0, ,5?O*!M 0.39 2000

79? 8

3,6 ?9.3
9.s ?0.4
3.3 ?0.3

4.3 ?0. i

4.7 :0. s

90? 5 7.i :0.4
60? 4 4.3 ?@. 3

613* 4 4.2 %.a

t

1001
$. s

9,7

() .JrrOrs given are obtained from counthq error.

.;600

J200
2190
3200

3$00
7400
2’*OO
!4600

6000
(3)
2300
2200

7600
ii600
2$00
2300

.. . .. .., ., * ;* .-;,,.,.,, “,/”” .!,.. ~,
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