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Dr. 1'1111• R. Bosa, As11ietant Ohi•t 
Biology Branch 
Di..-1.aion ot Biology and llldioine 
u. s. Atomic Inergy Comiaaion 
1901 Constitution Avenue, lf. •· 
Washington 2$, D. C. 

Dear Dr. Bosa 1 

lre are sending tor 7our 1.ntonaation, 

a copy ot our LaboratorT leport S6-4 entitled 

"Rongelap Sune;r, October 19SS - Beaulta ot Analy­

ses Performed at HASL•. It 11 a sumA.r7 ot our 

analyses at •BI1plea receiwd troa the Uni'YBreity 
. 

of Washington, Applied 11aheries r..borat.oey'. 

001 Dr. O. Jl. Dunning./ 
Dr. L. R. Donaidson 

81noere]Jr Tour&, 

~ldward P. 1Jard7, Jr. , Chemist 
Analytioal Branch 
Health and Satety" r..boratory 

I~/• 

61924 



During November 1955, HASL received 12 soil, 12 seawater, 

8 vegetation, 1 plankton, 2 algae, 6 fish, and 15 coconut 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 samples were analyzed for normal calcium by the 

oxal~te-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: 

1. 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 sanples. 
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1. SUMMARY OF HASL DATA AND COMPARISCN WITH AFI. 

SOIL 

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

Qollected Depth HAfilt .m. HASL AFL 

Kabelle 0-3" 6600-15000 16000-23000 200-510 N. R. 
3-611 300- 620 420- 760 5- 23 N. R. 

Labaredj 0-3" 5500- 1500 9600-25000 190-260 N. R. 
3-6 11 360- 620 230- 550 5- 7 N. R. 

Rongelap 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 3-6" layer (HASL) 

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

Average % Sr-90 in top soil - 3.9 (HJ.SL) 

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

% Total Activity in top 311 

NOTE: --=== 

HASL AFL 

Ka belle 96 97 

Labaredj 96 91 

Rongelap 88 89 

Average Sr-90-..;found in continental United States soil 
top 0-2•, 0.2 d/m/g (HASL) 
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SEAWATER 

Total Activity 
Area d/m/liter 
Collected HASL 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 A.FL 

94IO 

680 

8860-23600 

570- 1880 

PLANKTON 

Kabelle-Rongelap 

Total Activity 
d/m/g - wet 

HASL AFL 

Sr-90 
d/m/liter 

HASL AFL 

undet. N. R. 

undet. N. R. 

undet. N. R. 

undet. N. R. 

Sr-90 
d/m/g - wet 

HASL AFL 

undet. 

Sr-90 
d/m/g - wet 

N. R. 

N. R. 

HASL AFL 

99-418 undet. N. R. 
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COCONUTS - (HJ.SL) 

Total Activity Sr-90 
d/m/g - wet d/m/g - v1et 

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

Ka belle 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 o.4 o.4 

% Sr-90 Outer husk 

Inner shell -1% 

Meat and milk -0.1% 

AFL reports 0.1% in meat and milk 

COMMERCIAL COCCWJTS 

Total Activity 
Inner shell 2 

Meat and milk 5 

FISH 

Total Activity ·sr-90 
d/m/g - wet d/m/g - wet 

HASL AfL. !IASL A.FL 
Ka belle Tuna 

bone 31 N. R. .......,0.2 N. R. 
muscle 24 40 undet. N. R. 
liver 1.86 1070 undet. N. R. 

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

Rongelap Goatfish 
-niliscle 21 18-37 undet. N. R. 

Sr-90 undetectable in marir.e organisms 
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2. CCMPLETE HASL DATA 

- ·~-
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c..n 
c::> 
C) 

I"'-.:> 
C) 

C) ~ 

CJ 

~ 
Total Aot1v1tf s,.:..qo ;I Ga 

!l',SL Spoo. Colleation Area Beokm>n HI-5 Raading d/m/~ d/ ,,j graJJ1 0'\3.1d on 
Uo. ~ D•te ~ Description ~ ~ ~ ~ !'.ll .l!I:t ~ Qrz !~t ·eirh$; ~ 

JlC2 A 1 10-21-55 !~belle O;ien nMS - 200 yards from l.llgoon 0 - J• J,5/12 0.2 /0.9 15ooo:!:225 163~ 506 !4.7 51,S + -5.l 27 :52 ~7.7 
bi..<lnO. near mid - island 

Jl8J A 2 10-21-55 
1
labelle Open area - 200 :rarda Crom lagoon ) - 6• J.5/12 0.2 /0.9 617! 90 65S!: 96 22.1!2.6 24.2!2.s 

1·lsl.and near mid - island 

3134 l J 10-21-'5 Ka.bell• Cras• area - 20 teet rroa. .l 1 I.Id 0 - J' 2/8 0.2 /0.5 ~152 795o!182 200 !3.J 240 !;.,a 29 314 ~~.o 
1"1.and A 2 

3185 l 4 10-21-55 Ka.bell• ar..u "'""' - 20 c .. t rrcm ' l and J - 6• 2/8 0.2 /0.5 302!104 Jzg'.!:llJ 4. 7!o.67 5.1!o.7J 
Ialalld A 2 

3186 ~ 5 10-21-55 Labaredj 0pon &rM - 100 ;rarda Crea. lagoooi 0 - )' 2/8 O.Cl!/0.5 5471)!147 5'J9o!161 188 !3.4 206 !3.7 
Iala"'1 (high tide marl< in Sii pl rt or 

islolld) 

3127 ~ 6 10-21-55 Labaredj Open area - 100 :rarWi tl'<lm lagoon ) - 6' 2/8 0,00/0.5 623! 88 678! 97 6.1!o.99 7,3!1.1 J2 9.~l.4 
Isl.and (high tide •rl< 1n sw P'rt or 

-.J island) . 
)188 l 7 10-21-55 LabandJ Under a tree 15 !Ht !roa l 5 and 0 - J' o.6/7.o 0.3/1.0 o.rn/0.5 748o!l29 949o!l64 26) !i..s 334 !5. 7 26 45a !1.1 

Ia land A 6 

Jl.L9 A 8 10-21-55 LabaredJ Under • \i-ee 15 r .. t rrcm l s and 3,- 6' o.6/7.o O.J/l.O o.rn/o.s 35(,t 7o 39¢ 'IS 4,<j!c.47 5.4!o.52 
Island l 6 

!3,~ 3190 A 9 10-21-55 Rongelap Gross nssr veil (10 teet w or wll) o - J' O,J/0.9 ~~o.J 0.05/0.2 Jooo:!: 74 wo!104 l1tl 12.6 264 !3.7 JO 2:J 
Island . 

3191 A 10 10-22-55 llongolap Oro.•• near wll (10 Coet w or well) J - 6• O.J/0.9 ~~O.J 0.05/0.2 4rG. 54 543! 72 u.s!o.68 is.a!o.91 )1 l7.J!1.1 
Island 

3192 l ll 10-22-55 llongelap Papl;ra oluster (DOIU' sohool house) 0 - ,. 0.)/1.9 0.110.5 0.1 /0.4 s?OO! fR 123oo!u9 2U ~J.3 457 !7.1 :u. 401 !i..J 
Isl.and ... roolq soil 

Jl9J " 12 10-22-55 llocgelap Papl1a oluater (noar eohool house) J - 6• o.3/1.o 
Isl.and rooq eo11 

0.110.5 0.1 /o..i. 104o! 75 141o!101 32.)!1.o 4).6!1.4 29 50.4!1.s 



\\.( 

SEAWATER 

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 ! 65 + f-0. 75' - 10. 6 

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

c A-1 Kabelle Is· 10-21-55 850 :!: 72 J.4.6 + 6 - 12. 

3195 A A-2 La.baredj Is. 10-21-55 45o : 66 + 
f3·9~ - 11.9 

l3 . A-2 Labaredj Is. 10-21-55 300 ! 66 
. + 

E-2· 90)- 10. 7 

c A-2 Labaredj rs. 10-21-55 190 : 65 + 
E-1·45' - 12.0 

3196 A A-3 Rongelap Is. 10-22-55 56 ! 61 + f:!_. 2S) - 12.1 

B A-3 Rongelap Is. 10-22-55 36 ! ~ + 5.48 - 9.5a 

c A-3 Rongelap Is. 10-22-55 66 ! & + E-2 •. 25) - 10. 7 

3197 A A-4 Mogiri Is. 10-23-55 56: 65 + (-o. 20) - 11. 6 

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

c A-4 Mogiri Is. 10-23-55 fl:) : 66 12.7 + - 11.1 

---
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Total Activity 3~ :: c. 
1l~3L S~e!-I."'en J~ra&, Collection d/m/gral!I d/m/gn.m 9a~9'i on 
~ ~ 

I Crganism ~ ~ Dato Remarks Wot ~ lhl. ]n -.let ·!eight 3. 'J', 

' 3175 A. J5-J9 r•paya pulp Rong•lop 10-22-55 5 !ru1to - village~ •kin 58.2:!o.6 41¢ 4-3 0.4J:!o.02 3.0?!o.14 0.022 aas :!: 41 
Iolond and 11eeds removed: dried &t 95oC 

3172 A 40-42 Papaya pulp and Rongel&p lD-22-55 Haln• from J fru1 ts, villigo 105 !1.0 74~ 7.0 l.2J:!o.06 8.64!o.J9 O.OJ7 1511 ~ 74 
••od Isl3nd areo.: 3el!9de removed: dried at 

95"C 

Jl70 A J5-J9 i'apa.,.a skin Rongolop 10-22-55 Fooled r,..,.. 5 !rui to. village n.o!o.5 146! 1.5 o.s&!:o.07 5.9&!:o.4B 0.070 559 ! 45 -- = Io land area: dr1ed &t 95oC 

317J • J5-42 Pa.pi~ seeds Rongalop 10-22-55 8 frui ta, village &re&I dried 6J.~1.o J4s!' s.i. O.J2:!o.04 l. 15:!o.25 0.169 65 .,,! 11 
Iolond et 95°c 

3177 :.. 62-64 ~rinde entire Rongol.a.p 10-22-55 J fru1to, village •roa1 dried JJ.s!1.9 :m: 7.5 l.u:!o.oo 9.22:!o.6• 0.065 ?BJ ~ ~6 
Iola.nd at 95oe· 

J~71 A 67-71 AJorowro..>t llongolap 10-22-55 Peeled tublira, skin l"fUDO"f'9d, 102 
.. 

J .61:!o.J2 O.OJO 5469 !t..s5 
\,() 

oom -1.1 
Island "rilligo areo.1 ashed at 550"C 

J"'" ·"" .\ l4J Squash leans Rongelap 10-22-55 Village area, plant in blossom 24 !1.0 JO'i!:u 5.72!o.43 7L5 !i..27 
and flow- blond but no frutt1 dried at 95"C 
ara 

84.4!o.6 2.57!o.07 !2\ J2lJ - A /;5-.49 Pandama entire lloogelop 10-22-55 Part of 5 !""1 to from 5 tnoa, a.1)6 S59 
)217 Island village area 

~ 

3164 Al~ Rongelop lo-22-55 FI"Oll ctat.em 1n rtl.h.g9, apeoiea 9411!6cJ ~425 9.7)~.)5 70.~7.J 
Io land undertned1 dried at 95"0 

)166 AUO Roogelop 10-22-55 Frao .... u in rtlloge (taken fl'Qa 68)!1) 214o! 72 6.~.14 J1.1!u.7 
Iolond 1ide11 belav vat.er level) species 

unde!1ned1 dried at 95oC 



ccx:Cl!UT9 

!l;9L Speo~n Aro& CoUaotion dLm/llrOJ1J. - wot To~l Agt1:d~l 
j.iJJfrn_ ~ lfOt Sr-90 

~ Ca &.,ed on '.1st '.Ieig;bl: 

::o. _1_10_._ ~~ ~ 
llo=rlc• ~ ~r Shell Heot ond Hilk ~ !pner Shell llo&t_~ Outer Huok ~nnor Shell !Mt 'J.rui !'.ill. 

3196 A JO K3bell• , •• 10-<ll-55 

"' 
84.o! J.J 15.s!o.1 54.~2.J 1.2 !o.J4 o.6o!o.19 o.06!o.JJ 

I 

~! 56.f,! 2.7 J9.~1.6 60.J!2.6 o.u!o.n o.01!o.04 (--0.:u.i!o.18 

3B9 A Jl Kabell•f•· 10-21-55 
I 

3200 ,\ 32 Kabeu• Is. 10-<ll-55 I 
<OH 66.J! 2.9 12.1:!:1.1 J1.1!1.6 o.OJ!o.06 l-0. ctto.oo ,o.oJ!o.u o.OJ8 0.058 O.Gl3 -.., 

)2Cl A 33 t:lbells la. 10-21-55 I u Y).f,! ).1 l!J.4! .95 45.~1.9 o.12!o.05 o.OJ!o.06 1-0.0?ta.i.4 
l;! 

)2C2 A 34 Ke.belle Ia. _10-21-55 I ;;: 127 ! 5.5 J2.o!1.5 55.2!2.4 o.66!o.25 o.14!o.os o.is!o.23 ___ ,,., 

/~ 
; L 

------1 l 

~ ~ 

141 ! 6.0 20.~.9 59.2:!:2.5 l.J !o.14 o.is!o.n (,OJ5}!o .32 

320) A 35 LabaredJ Ia. 10-<ll-55 

3204 A )6 LabaredJ r.. 10-21-55 e !:; JlS !13 26.1!1.1 177 !7.1 4,8 !a.JO o.s¢o.16 o.1o!o.J4 

)205 A )7 Labared.l Is. 10-21-55 

" 
~ 182 ! 7.6 n.1:!"1.3 61.3:!"2.6 l.J !o.16 o.11!o.01 o.1o!o.18 0.062 0.019 O.Oll 1) 

I 32C6 .l )S LabaredJ Is • 10-21-55 i 220 :!: 9.2 41,2!1.7 6J.1'!:z,7 1.0 !o,29 o.1~.12 o.~.22 

"' 
b )207 A 39 LabaredJ Io. 10-21-55 ~ 143 ! 6.2 2).4!1.1 54.o!2.J 1.5 !o.14 o.n!o.u o.J2!o.Jo/ ~, 

I ~ 
• (( v 

3200 A 40 Rongo lap la. 10-22-55 ~ 
254 :!:u 46.J!1.9 s1.2:!:JJ J.5 !o.24 o.s1!o.l3 o.:u!o.20 

3209 A 41 llongelap Is. 10-22-55 § ~ 
49.4! i.2 4.o!o.2 55.2"!.i.2 0.)~.10 o.OJ!o.rn (,O.ai}!o.10 

)210 1 42 ilongelap la. 10-22-55 .. 87.4! j.9 34.6:!°1.4 24.o!1.'0 (,0.19>!o.20 o.21!o.09 o.u!o.21 0.05) O.Cf18 o.ocn ~ 

)2ll A 4J llongelap I1. 10-22-55 ~ ~ 7).2! ),J 9.,!o.s JJ.3:!°1.5 o. -ro:!"o.21 o.n!o.13 o,51!o.42 
/ 

'l ':1 3'-

J212 1 44 !longelap Io. 10-22-55 84.J! ).5 5.J!o.J 20.3!1.o 0.1,!o.17 o.01!o.10 o.OJ!o.23 /, ~,_,?-
/ / 

/' J-'? 
1'!~ 

CQo!HSRCUL CCX:al1l'IS 

J3ll Puorto Riao Fobruar7 1956 
i.i!o.2 5,1!1.o 

))12 Puerto Rico Pebruar7 1956 
s.o!o.2 5.):!°1.0 

3313 Puerto Riao Februar7 1956 
l.~.2 5.s!1.o 



--- ·--

~ 

~ C& ~ 

!!ASL Specl..mAn '"" Collection ~l!lLm!! Io:\d A'lotnt:i: d.(m/i=.11 Sr-90 Ba•O!".I On 

~ ~ ~ ~ ~ Date ~ ~ :El::t Wet Dry :,t ~leight 

3176 1 165 Dog-tooth - !a bell•- 10-2.1-55 C&ugbt ha.U-wa7 betveen !&belle 31 !35 86 ~5 0.17 :!o.07 o.i.e :!o.w 11.) 
TUil& ·, Labo.redJ and Laho.redj !elands l.n Rcngelap 

I Le.goon. Total veight1 44 lba. 
Boni!' iDcludee aome conneoti\ofl tJ.•• 
sue. Rot poseible to remo¥e all 
t111:5'Ull. 

/ 

24,4:!: 1.0 lll ! 4,5 io.01):!:o,04 (-0,05):!:c..1s 3179 A 165 Doc-tooth. -ol• I/ Jtabello- 10-21-55 Dried at 9SCO • •1*.~ VI.th U cf C.0Cl7 
Tiu. Labal-ec!J II: l!JOO ..mpiol pladlld. into 5 bap. 

3167 • 165 Dog-tooth ll1'8J" !a bell•- 10-2.1-55 Dried at 95oC • ohared vit.b U of II. 186 :!: 2.5 l.Lll3 !20 o.1Cl4:!:o.41 0.63 !).) 0.0048 
Tuna Laho.redJ 

)174 1 61. Bonito D.U11clo ' Labo.redJ 10-2.1-55 l Cieh dried at 95"0. 56.,:!: i.o UIJ :!: 4,a o.cn9:!:o.u o.~0.53 0.043 
' la land 

~ 3165 l 61. Bonito ·..- labo.redj 10-21-liS llaok- boiled to ~ -t. 2Z1 :!:79 269 :!:a7 ·(.o,26):!:o.90 (.o.)))!1.C6 18.0 
lo land llet wight giftU ii that o.rtor boil-

in«· 

)169 l 112-116 Goat.rhh lllU8Glo v Jlongelap 10-22•55 Part oonplo of 5 tiohl dried at 95"C. 21.1:!: 1.8 89.(>! 7.7 0. ®:!:o.12 0,)5 :!:0,51 
Island 

~U] 7 ') 
L ?_,.-

PLl1IITQI 

?7~ 

:ll?Z A 2 - 5 labeU- ·10-21,22-55 1 2•5, pooled after ..-.rtng oup].ea 43,1:!: 1.0 (:SJ :!:17 0.19 :!:o,s9 2.97 !13,7 
JIO!lgOlap for U, of -.i. • AFL - Sample A 2 and 

1 3 off Jtabello Island, 10-21-551 and 
A 4 and A 5 off llmlgelap laland, 10-
24·55. - 20 gma wt weight l.n pooled 
aamplo, or which - 80$ io rroa -1•• 
A 4 and A 5, 



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

2; Beckman readings in mr/hr taken 111 above ground - shield 
closed/shield open. Background - 0.05 mr/hr. 

3. "Wet" refers to weight of soil as received at HASL. 

4. ''Dry" refers to soil aliquot dried at ioo0 c for eight hours. 

5. Procedure: 

a. Soil aliquot as~ed at 55000 for 8 hours, then dis­
solved in HN03. Solution aliquot plated directly 
on glass planchet for beta counting. Standardized 
against 0.2 gram K2COJ, mounted in similar manner. 

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

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

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

SEAWATER 

1. Spec. No., /(rea collected, Collection date - information sup­
plied by A. Seymour. 

2. All islands in Rongelap Atoll except Mogiri, which is part 
of Alinginae Atoll. 

3. All water collections made in lagoons except Mogiri, where col­
lection «as made from anchcrage. 

4. The total activity result was obtained by precipitating carbon­
ate from a 200 mL al~iquot, mounting on 2" plastic disc and 
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<f 

beta counting under 2 11 tube. 

a. Standardized with K-40 (3 gms K2C03 mo'Wlted in simi­
lar manner) where 3 gms K2C03 E 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 f.p.'s simulate 
these conditions. 

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

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

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

.VEGETATION 

l. Spec. No., Organism, Tissue, Area collected, Remarks, - infor­
mation 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 HA.SL. 

3. Samples dried at 95°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 HASL. 

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 HA.SL. Samples 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. 

FISH = 

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

2. "Wet" refers to wet weight given by A. Seym~ur. 

J. Samples were dried at 9500 by A. Seymour except in case of 
Plankton, which was received in formalin. 

4. In all cases except bone, sample was wet ashed at HASL. Bone 
was ashed at 55ooc then dissolved .• 

5. For total activity - aliquot plated on glass planchet and beta 
counted. Standardized against 0•2 gms K2C03 mounted in similar 
manner. Self-absorption correction factor 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 gms wet material. 

-·-:--... 
The special assistance received from J. Alercio, A. 

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

tion and analysis of these samples. 

- 14 -

5002001 


