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RONGELAP SURVEY, OCTOBER 19$5 

RF.SULTS OF ANALYSFS PEBFCIWED AT HASL 

Laboratory Report S6-4 

by 
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During November 1955, H.ASL received 12 soil, 12 seawater, 

8 vegetation, 1 plankton, 2 algae, 6 fish, and 15 coccnut samples 

collected by A. Seymour of the Applied Fisheries Laboratory, Uni-

versity of Washington. This particular set of samples was collec-

ted during October 21-23, 1955 on Rongelap, Kabelle, and Labaredj 

Islands of Rongelap Atoll and Mogiri Island of Alinginae Atoll. 

Each sample was analyzed at HASL for total activity and 

Sr-90. Selected sa!Jl)les were analyzed for normal calcium by the 

oxalate-permanganate titration method, for reporting values in Sun-

shine Units. Values are reported as of February 27, 1956 and are pre-

sented in three sections: 

l. A summary of HASL results including a comparison with 

data obtained from University of Washington Report 

No. UWFL-43. 

2. A complete tabulation of HASL data with pertinent 

information given for each sample. · 

3. Notes covering sources of information, analytical 

procedures, and standardization and counting tech-

niques used at HASL in processing these sarrples. 
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l. SUMMARY OF HASL DATA AND COMPARISrn WITH AFL 

SOIL 

Total Activity Sr-90 
Area d/m/g - wet d/m/g - wet 

Qollected Depth ~ ID. ·~ m. 
Ka belle 0-3" 6600-15000 16000-23000 200-510 N. R. 

3-611 300- 620 420- 760 5- 2.3 N. R. 

Labaredj 0-3 11 5500- 7500 9600-25000 190-260 N. R. 
3-6 11 .360- 620 230- 550 5- 7 N. R • 

Rongel'!LP 0-3" .3000- 5100 .3700-45000 190-210 N. R. 
3-6" 410- 1000 800- 1500 12- 32 N. R. 

Total Activity 

top 0-3", 6-25 times higher that 3-6n layer (HASL) 

top 0-.3", 7-50 times higher than 3-6" layer (HASL) 

Average % Sr-90 in top soil - 3.9 (HASL) 

Average % Sr-90 in bottom soil - 2.3 (HASL) 

% Total Activity in toP 311 

NOTE: -== 

5002b52 

Ka belle 

Labaredj 

Rongelap 

96 

96 

88 

97 

97 

89 

Average Sr-90 found in continental United States soil 
tbp 0-2•, 0.2 d/m/g (HASL} 
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SEAWATER 

Total Activity 
Area d/m/liter 
Collected HA.SL .AFL 

Ka belle 650 300-500 

Labaredj 300 300-500 

Rongelap undet. undet. 

Mogiri undet. undet. 

Rongelap Is land 

Location 

Cistern 

Well 

Total Activity 
d/m/g - wet 

HASL m 
94IO 

680 

8860-23600 

570- 1880 

PLANKTON 

Kabelle-Rongelap 

Total Activity 
d/m/g - wet 

HASL .AFL - -

Sr-90 
d/m/liter 

HA.SL m.. 
undet. N. R. 

undet. N. R. 

undet. N. R. 

undet. N. R. 

Sr-90 
d/m/g - wet 
~ m 

undet. 

Sr-90 
d/m/g - wet 

HASL AFL 

N. R. 

N. R. 

44 99-418 undet. N. R. 
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COCCNUTS - OiASL) 

Total Activity Sr-90 
d/m/g - wet d/m/g - wet 

Outer Inner Meat and Outer Inner Meat and 
Island husk shell milk husk shell milk 

Kabelle 80 20 50 0.4 0.1 0.1 

Rongelap 80 20 40 1.0 0.2 0.2 

Labaredj 200 30 80 2.0 0.4 o.4 

% Sr-90 Outer husk 

Inner shell -1% 

Meat and milk -o.1% 

ID reports 0.1% in meat and milk 

COMMERCIAL COCClilJTS 

Total Activity 
Inner shell 2 

Meat and milk 5 

FISH 

Total Activity Sr-90 
d/m/g - wet d/m/g - wet 

.fiA§L. .AD&. HASL fil 
Kabelle Tuna 

bone 31 N. R. ....... 0.2 N. R. 
muscle 24 40 undet. N. R. 
liver 186 1070 undet. N. R. 

Labaredj Bonito 
muscle 56 102 undet. N. R. 
tone 227 N. R. undet. N. R. 

Rongelap Goatfish 
--~ 

muscle 21 18-37 undet. N. R. 

Sr-90 undetectable in marine organisms 
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2. COMPLE'IE HASL DATA 
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CJ1 
c:::> 
c:::> 
I'.) 

c;­
CJl 

--' 

-.) 

Ki, SL 

~ 

Jl.G2 

J:U:) 

)184 

)185 

)166 

)127 

3188 

JlG9 

3190 

3191 

3192 

)19) 

Spoo. 
l!2.:_ 

l l 

.l 2 

l ) 

.l 4 

A 5 

l 6 

.l 7 

A 8 

l 9 

l 10 

.l 11 

l 12 

Coll•otian l,.. 
Date ~ 

10-21~ It.> bell• 

' Isiilni 
f 

'10-21-55 ltabell• 
Io land 

10-21-SS ltabell• 
Io land 

lo-zl-55 ll&bell• 
tel.and 

10-21-55 Iabare4,I 
Io land 

10-21-55 l&baredj 
Iolo.nd 

10-21-55 Iab&redj 
IolAnd. 

10-21-55 Iabaredj 
blAnd 

10-21-55 Bongolop 
Island 

lo-22-55 llongol&p 
bland 

10-22-'5 llongolap 
bland 

10-22-55 lloapl&p 
bland 

lliI. 

Beokan HI-5 Read1ns 
Doaoriptiop !!!2!.!I ~ 2!.lW!! ~ 

O;>on ...... - 200 1"rd• trom lagoon 0 - 3• J.5/12 0.2 /0.9 
noor mid - hlAnd 

Open area - 200 ;rarda trom lagoon 3 - 6• J.5/12 0.2 /0.9 
near mid - hlAnd 

ClraH ore& - 20 toot tram .l 1 and 0 - J• 2/8 0.2 /0.5 
.l 2 

ar.u ana - 20 r .. t tram .l 1 and ) - 6• 2/8 0.2 /0.5 
.l 2 

Opon 01'9& - 100 Jarde tram logom 0 - ,. zts 0.08/0.5 
(hillh uci. mr1c in sw part or 
111'.nd) 

Open ana - 100 ,._...i.. tram lo&OOll ) - 6• 2/8 o.ai/o.5 
(hiah ttci. •rk in Sii part ot 
1oland) 

Onder a tree 15 r .. t tram .l 5 and 0 - J• o.6/7.o <>.J/1.o c.rn/o.s 
l 6 

llndor a tree 15 r .. i trom 1 5 and ) - 6• o.6/7.o o.J/1,o o.rn/o.s 
l 6 

Qn.oa _,. wll (10 toet V ot wll) 0 - 3• 0.3/0.9 ~a,'OJ 0.05/0.2 . 
O..oo .-.r wll (10 r..t v ot wll) ) - 6• o.J/0.9 ~a,'0.1 0.05/o.2 

Pap&1"o oluator (near oobool bowl•) 0 - )• o.J/l.o 0.1/0.5 0.1 /0.4 
roclcr •oil 

Pap&1"o olwotor <-r oobool i.ou.) ) - 6" M/1.o o.l/o.5 0.1 /0.4' 
roalc7 llo11 

...,_'Ji. 
,·-~:' 

" 
·~~~~~~~~~~~--~~~~----

' ., 
fatal Aeth1.t)' Sr-90 ;; .A 

d/m/groJ> d/m/rnm 8u.,d OD 

.!!t1 Jin ~ Qr.I. ~ ~ 

isooo!225 16Joo!'w. . 506 ~.7 5.1,8 :!:5.1 27 £52 :7.7 

617:!: 90 658! 96 22.1!2.6 :u..2!2.s 

6620!:152 -rno!182 200 :!:3.J :u.o ~.o 29 314 :!:5.0 

302:!:104 J2¢m 4.1:!'o.67 5,1!<>.73 

547():!:147 mo:!:l61 188 !).4 206 :!:).7 

w:!: .sa· 6~ '17 6.1!'o.99 1.3:!:1.1 32 9.?l.4 

74SQ:!:129 949()'.!:164 263 ~., 334 :!:s.7 26 460 :!:7.7 

35(,t 1o 39~ '18 4.<Al.47 s.4!o.52 •• Jooo! 74 423o:!:104 187 :!:a.6 ~ :!:).7 JO 2;3 -J.9 

4~54 so! 12 11.s!o.68 15.a!o.91 )1 17.):!:1.1 

57QO'.!: ER 123oo:!:149 212 ~).) IST :!:1.1 24 401 !/..J 

1Q4Q:!: " w.ot101 12.3!1.o 0.6!'1.4 29 50.4!1.s 



: :r 

Total 
Area Collection Activity Sr-90 

HASL No· Spec· No. Collected date d/mfl d/m/l 

3194 A A-1 ·Kabelle Is. 10-21-55 290 ! $ E-0· 7~ ! 10. 6 

B A-1 Kabelle Is. 10-21-55 . 750 :!: 70 + 6.55 - 12·2 

c A-1 Kabelle Is. 10-21-55 850 ! 72 J.4.6 
+ . 
- 12.6 

3195 A A-2 La.baredj Is. 10-21-55 45<> ! 66 9.90, ! 11.9 

B A-2 Labaredj Is. 10-21-55 300 ! 66 ~.90)! 10·7 

c A-2 Labaredj Is. 10-21-55 190 :!: 65 (-1.45) :!: 12.0 

3196 A A-3 Rongelap Is. 10-22-55 56 ! 61 a_.25) ! 12.1 

B A-3 Rongelap Is. 10-22-55 36 ! ~ s.4a :!: 9.55 

c A-3 Rongelap Is. 10-22-55 66 ! & (-e •. 25) :!: 10· 7 

3197 A A-4 Mogiri Is. 10-23-55 56 ! 65 (-0. 20) ! 11. 6 

A-4 llogiri Is. 10-23-55 (-25) ! 66 25.1 ·+ 
B - 12.4 

c A-4 Mogiri Is. 10-23-55 (() :!: 66 12.7 + - 11.1 
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c.n 
C) 

c:::> ,.....,, 
c­
LJl 
..0 

'() 

!t~lL 

J.!g,_ 

3175 

3172 

)170 

)17.) 

3177 

3:71 

3:6<: 

)213 -
3217 

)164 

)166 

Spea!mn 
~ 

, 
1 35-l9 

.l 40-J.2 

1 )5-39 

•J~ 

A 62-64 

1 67-71 

.11/J 

A ~5-49 

1 l.09 

A UO 

( Area Collooticm 

'I~ ~ ~ Date 

Paf*)'a pulp Bonplap ll>-22-55 
Io land 

Paf*)'a plip and lllxlgolap ll>-22-55 
••ed llland 

Paf*)'a llk1n Rongo lap ll>-U-55 
lo land 

P&PLJ'& aoade Rongo lap ll>-22-55 
Ia land 

llorinda mtift lb!gol&p 1~5 
Island 

~ OOl'll llaaplap 10-22-55 
Ia land 

Sqiaoh lOllTOI loar•l&p ll>-22-55 
and tl.tN- Ialand .... 

Pama- anUra llcagolap ll>-22-55 
bland 

a.;.,,. lap lo-zi-55 
Io land 

ll<mplap 10-22-55 
Iel&nd 

------~·- ·---· -····-·------

V3GETATIOH ,,~ 

Total Aoti 'l'i ty Sr-')O :s Ca 
. d/m/gre.m d/m/r=a Based on 

-ti<• .!!!1 .!!!x l!ti. Ra ·..iet :~rei~t l.:....£s. 

5 1'nl1 ta - 'l'ilJAgo areo, akin 58.2!o.6 us! 4-3 O.JJ!o.02 ).0'7!o.14 0.022 888 :! 41 
and Hoda .-mod 1 c!rl.ed at 95oe 

11a1 .. a rraa J flou1 ta, 'l'illap 105 !1.0 74~ 7.0 l.2J!o.06 B.64!o.)9 0.037 15ll ! 74 
area 1 Hoda ..,.,.,..S1 dried at 
95oC 

Paoled traa 5 f'loulta, 'l'illago 21.o!o.5 ].46:! 1.5 o.86!o.01 5.~.48 0.0'70 559 ! 45 
area 1 dried at 95oC 

B trulta, 'l'illaga Ll'l&I dried 
at 95"C 

63.¢1.0 34s! s.i. O.J2!o.04 l.1s!o.2s 0.169 s5.¢ 11 

3 truita, ~go aroal dried 
at 95"C' 

)J.&!1.9 m!M l.u:!'o.ca 9.22:!'o.6~ 0.065 78) ! S6 

P11led tubaN, 111<1n -, 102 !1.1 3.61.:!'o.32 O.o;IO 5469 !us 
'Tillage araat a- at 550"0 

Vl.llap aroa, plant in blolo-
but no truit• dried at 95oe 

24 !1.0 307!1) 5.72!oJ.) 71..5 !i..27 

:::;;:::,.· 
Part ot 5 trul. ta traa 5 troll, 84.i:o.6 2.57!o.07 0.136 859 !23 -'l'illago .,_ 

~ 

,,,.,_ al.atom in 'l'illago, "l*'in 
undotlnodl drl.ed at 9S"C 

94ll:!°6o 4844~ 9.n!9.JS 70.~7.) 

hoot ...u in 'l'illago (tatwn ~ 611)!1) zw!72 6.~.J.4 31.1!u.7' 
•idoa bola11 •ter 1 ... 1) apoctoa 
undetinod1 dried at 9S"C 



c.n 
c::> 
C> 
f'....) 

0-
0-

C> 

b 
I 

l!A9L 

~ 

3195 

JB9 

)200 

J2Cl 

)2C2 

)20) 

3204 

J205 

J2C6 

J2r:!I 

3200 

3201 

)210 

nu 

3212 

3311 

JJ12 

JJl.) 

Specitlen Area 
no. ~~ 

A JO f"1boll• Is. 

A )1 EabellJ Is. 

A J2 f..&be~ Is. 

A JJ bbelle la. 

A 34 Ks.belle la. 

A 35 l.abaredJ Ia. 

A )6 Uibaredj Ia. 

A 37 L&bo.redj Io. 

1 JS 1'lbo.redJ 11. 

A 39 l.abo.....ij Io. 

A 40 !lonplap Ia. 

:. 41 Rona•l.ap Ia. 

1 42 llongelap Ia. 

A 43 Rongol.ap Io. 

1 44 !lonpl.ap lo. 

Pu.rto Rloo 

Puerto 11100 

Puerta Riao 

Collection 
Dote ~ 

10-21-55 
~ 

I 

~~ 10-21-55 
I 

lo-2l-55 I 
<H 

lo-2.1-55 I n 
10-21-?5 I a 

~ ; lo-2.1-55 !l 

10-21-?5 e ~ 
10-21-55 !!J i 
10-21-55 

~ I lo-.21-55 

~ 
10-~5 

I lo-22-5~ g 
lo-22-?5 

~ 
10-22-55 e ~ 
10-22-55 

Fol>t'Ullq 1956 

Fobr\al'7 1956 

'•bruuT 1956 

J 

~ 

=::::-: 
!U'l!ILm!!! - \ftlt Is!~ 1 Agtin~:z: 11.Llll'.ma-l!ll~ k::'l2 ~Ca &19ed on :Jet :Ie1:1:h~ 

~·,\I 

~ Inner SheLl Mell t 01ld Milk ~ Innor Shell !lollt and l!l.lJE Outerk Innor Shell l:e&t 1..nd l·!U.k 

84.o! J.J 15.B!o.7 54.¢2.J l.2·~J.34 o.6()!o.19 o.Q6!o.n 

56.~ 2.7 )9.~l.6 60.)!2.6 o.u!o.n o.01!o.04 (.o.21.tc.18 

66.J! 2.9 12.1!1.1 J1.1!1.6 o.Q9!o.06 l-0. C6)!:o. a! o.oJ!o.u o.0)8 0.058 O.Ol.) 

{;fl.~ J.l 20~ .95 45.¢1.9 o.12!a.05 o.oJ!o.06 1-0.m)!c.14 

lZ7 ! 5.5 J2.o!1.5 55.2!2.4 o.66!o.25 o.14!a.a1 o.is!o.23 

141 ! 6.o 20.¢o.9 59.2:!:2.5 l.J !o.14 o.is!o.u lo!>J5l,!o.32 
318 !l.) 26.1!1.1 177 !1.1 4.8 !a.JO o.a¢o.16 o.1o!o.J4 

182 '!: 7.6 31.1!1.J 61.3'!:2.6 l.J !o.16 o.11!o.w o.1o!o.l8 o.~ 0.019 0.011 

220 ! 9.2 41.2!1.1 6J .1"!2. 7 l.O !o.29 0.1.,!o.u o.56:!"o.22 

l4J ! 6.2 2).4!1.1 54.o°!:2.J 1.5 !a.14 o.JJ!o.u O.J2!o.Jo 

254 !u 46.3!1.9 a1.2:!:3.J ).5 !:o..u. o.n!:o.l.3 o.2:tc.20 

49.4'!: ;.2 4.o!o.2 55.24.2 o.3¢o.10 o.Q9!o.cn (.0~.10 

~ a1.4:!: j.9 )4.6:!:1.4 24.o!1;0 1-0.J.9tc.20 0o21!o.~ o~.21 0.053 0.07!! o.ocn 
73.:i! J.J 9.,!o.5 n.:i!"1.5 o.7o!o.21 o.n!o.13 o.s7!a.42 

84.J! J.5 5.J!o.J 20.3!1.o o.1s!o.11 o.07!o.10 o.a<A.23 

C!Mll!ICIAL COOQl1JTS 

l.i!o.2 , 5.1!1.o 

a.o!o.2 5.)!"1.0 

l.¢o.2 5.a!1.o 



:II 
c..n 
<:::> 
<:::> 

"' 0-
cr-
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3. NOI'ES 

l. Spec. No., Collection date, .lrea collected, Description, 
Depth, Backman readings - information supplied by A. Seymour. 

2; Beckman readings in mr/hr taken l" above ground - shield 
closed/shield open. Background - o.o.5 mr/hr. 

). "Wet" refers to weight of soil as received at IUSL. 

4. "Dry" refers to soil aliquot dried at lOOoC for eight hours. 

5. Procedure: 

a. Soil aliquot ashed at 55000 tor 8 hours, then dis­
solved in HN03. Solution aliquot plated directly 
on glass planchet tor beta counting. Standardized 
against 0.2 gram K2c03, mounted in similar manner. 

b. Self-absorption correction applied .in each cases 
based on self-absorption of activity in two top 
soils. 

6. Sr-90 - suitable aliquot taken from solution or dissolved soil. 

7. Error term associated with each result is one Poisson standard 
deviation. 

SEAWATER 

l. Spec. No., J:rea collected, Collection date - information sup­
plied by A. Seymour. 

2. ill islands in Rongelap Atoll except Kogiri, which is part 
of Alinginae Atoll • 

.3. All water collections made in lagoons except Kogiri, where col­
lection was made from anchorage. 

4. The total activity result was obtained by precipitating carbon­
ate from a 200 ml aliq\lPt, mounting on 2• plastic disc and 

- 12 -
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' 
beta counting under 211 tube. 

a. Standardized with K-40 (3 gms K2C03 mounted in simi­
lar manner) where 3 gms K2C03 : 2955 d/m. 

b. A self-absorption factor of 2 was applied to each 
result (See fig. 6 - Troll Report). 

c. Assumptions: 

1. 18 month old pile produced t .p. 's simulate 
these conditions. 

2. Ca content of these waters and those sampled 
on Troll - constant. 

5. Sr-90 analyses performed on 400 ml aliquot. 

· 6. ·Error term associated with each result - one Poisson standard 
deviation. 

VEGETATION 

1. Spec. No., Organism, Tissue, Area collected, Remarks, - inf or­
ma tion supplied by A.. Seymour. 

2. "Wet" refers to wet weight given by A. Seymour, except in case 
of Pandanus, which was received in wet state at HASL. 

). Samples dried at 9$0 c by A. Seymour wherever a result is given, 
except for Algae, which were dried at H.ASL. 

4. In all cases except Arrowroot, sample·wet ashed at HJSL. 

5. Total activity results: based on direct plating of aliquot in 
glass planchet and beta counting. Standardized against 0.2 g 
K2C03, mounted in similar manner. 

Self-absorption correction factor applied in each case: 
based on self-absorption of activity in Papaya pulp and 
Cistern algae. - - , __ 

6. Aliquot taken for Sr-90: represented 10-20 gms wet material. 

7. Error term associated with each result is one Poisson standard 
deviation. 
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COCONUTS 

1. Spec. No. , Area collected, Tissue, Remarks, - information supplied 
by A. Seymour. 

2. "Wet" refers to weight as received at HASL. Saqiles were not 
dried but ashed at 55ooc for 8 hours. 

3. For total activity measurement a 0.2 gm aliquot of ash was beta 
counted in a plastic planchet and standardized against 0.2 gms 
K2C03, similarly prepared. 

4. No self-absorption correction applied. 

5. Aliquot of dissolved ash analyzed for Sr-90. 

l. 

2. 

3. 

4. 

s. 

FISH -
Spec. No., Organism, Tissue, Area collected, Collection date, 
Remarks - information suppli~d by A. Seymour. 

' "Wet" refers to wet weight given by A.. Seymour. 

Samples were dried at 95oc by A.. Seymour except in case of 
Plankton, which was rece1ved in formalin. 

In all cases except bone, sample was wet ashed at HASL. Bone 
was ashed at 55000 then dissolved .• 

For total activity - aliquot plated on glass planchet and beta 
counted. Standardized against. 0;.2 gms i2C03 mounted in similar 
manner. Self-absorption correction f~ctor applied in each case: 
based on self-absorption of activity in tuna muscle and bonito 
bone. · 

6. Aliquot taken for Sr-90: represented 10-20 gma wet material. 

The special assistance received from J. A.lercio, A. 

Rodriguez, E. French and I. Whitney was invaluable in the prepara-

tion and analysis of these samples. 
··-::.-
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