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Rediocesiute and giable patass.urn levels vert sstsrmined

in sampliee of meecle Lissue of Bargue latre.  the cocanst crad,
coliected at Ramgrlag Atoll, Marsasi! lslands, ur‘ag Marech and
Avguet (384, nmd Mareh 938, and a: Utirk Atoil in March 1989
Levels of cosiem-13% rangad setveen 731 d/m/g iry weight 1t
Kabelis Isiand, Reungpiap Atel)l, md I8 d/m/g dry weidw g
Ctirk lalond, UGk Moll. The average potassiam value for
3l samples was ) S m@/g dry  weight with 2 standard devi-
won of 3 44 No siga ficamt correlation betm sen cootum-137 and
petaseium levels wee lswnd There was mo siguificaat difference
A the average loeveils of cogtum- 137 in crape collected at differomt

limes atl thw samne island.




POTASKI™ ARD CESIUM-1)7 IN BIRGUS LA TRO ICOCONUT CRANI
MUSCLE COLLECTED AT RONGELAP ATOLL

IN TRCGODUC TIOR

Rongelap S0l was costaminated with radioactive Naitesi reseillag
from e Bravo ieot on March |, 1084, o e sxten! hat * vad aecee
sary o svacuate the pevuiatioa of 82 Roageiapese Seome 309 Marshe!-
lose returned teo Rengelag in June 1087 after ihe area had begn daciared
safe for hagnan heditation Siace (#84, (there have Deen seversl sarveys
teo drvermine e ‘ev:' of radicactive comtam inatien of the biots ot
Roagelap Atoll (Duasiag i#37). la Mereh (1958 o icag-term stedy of
the scoingy of the atoll, relaitve o rediceetlive cootaminstien, was laitf-
asted ot the request of the U S Awmie Bnergy Commiesion, Divigion
of Bioiegy snd Madicine

The dhjeetive 3 .13 investigatigm wes to dwtermine the eru-

and Jtable potassium content ia the mes .. Birz.s latro (coconut crab)

end 10 2vaiuaie he rilationship detweea the (wo, if any, under the ex-
isting eonditione at Rongelap AL

Birges latro, the coconut crabd, is of particular (nterest becasee it

is edible and is 2 land crab known to coutain cesium- 137 ia its museie
tissde Casium-137 8 also the principal loag-lived (27 years hal iife)

fissicn product found (m planis om coatamimetsd islamds in the Marshall
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lotands. There igve boen coaflleting raports Ln the litersture tomcerning
i retztionshiy of potasaier o cestam - 137 Plale 1a plamts (Asersach
v Craslep, 00K Wohttn, ot gl . 1036 Vhier, 1086, Mishita ¢t ol
880 Apparcutly Be «ptahe of sesicmm- 137 by plaste lo Srecdy o
aseiated wih potaesium: WPhie \a 53020¢ tases ond ast ia cthers

1t sar suggested frem e reevin of studwe  Coomeiy o' Gm o>
Atetl Ga: soavcani ¢iflorenses in precipilation might uifl wese covtem | )7

lovels (n musetie Noowr Matid, 800 e data preeentisd ke ~v 68 20t Sugpe?

this suggedtion.

MATEAS ALS AFD METNODS

Sempies of Birgee maescle vere collocted frem Kabells, RAsngelap.

and Eniaetwoh iglands ot Neagriap 2wil daring hiarczh 1993, August 19353
snd Marca ;353 Tve samples wvere alse eot_hc,‘.cd a¢ Utirik !aland.
Utrith Atweil IPg. 1) ia March 198 Ths -,/ . > were oven-dried at
15°C snd e wet weight te iry weight retios were setermiaed For
potasdium samiyeis, the samples Jore we! sshod with coacent: sted HND,
and H1n. The ush wes ¢io0eived s 2 inowe volume of |N MNOS and he
potasotem sontent jetermined dy Name phetametry Details of the me thnd
used 2ave Yeeu repovied by Caalkreveril sad Jeyuer (10009)

The levels of recimm- 137 wars dutermingd by gasume epectreecapy

Tve 10 ten-greda samples F dried muevie vare couwrted The countiag




equipmrent consisted ¢f a thr.-iach thalliem - sctiveted sodiun iladide
crystal ssed @ coaguiction with o J84-chemns! amulyser with HNguat
primt eout. The wtal counts por minule cader e phstopoak »ere cuf -
culatpd Dy sammiag conate per inuwts of all chaancis mciedneg @& o
pouk snd subtrpeiiag e dechgroamd counts The cedmting officicae v
for he gamme snergy Bessurcd vas 40t0ee VMDY by colibroting the 'a-
streihett with o cosiamn - 137 stantierd with an ervor of ¢ M0 par cast
The factor ssed for convertiag cousts por miante W AR Grationg por
miaste vas derived (rem e conntiag sfifiaieacy ami trom Qe Irectins
of e Glstintegraucas g -'ng mas » G gasae s redlatial botng conated
The facter veed for cegium - (37 - bartame - 13V was 8. ¢ Deotatton
descriptions of e counting rer@aamt and standurdiagiits provedered
used have boen givea by Lowwmaen ot g} (1564 -

Rasl L TS <99 SCUIRMDS

The iadividual valnes for potasstam s cwm- 137 i Jurges
muscle collectsd ot Romgeiap Atoll and Ulirik leiend are presented in
fable . Average veleee and their standard de viations for sash coi-
‘ectica al80 are given

The levails of ocium - 137 fouad (a individual sampies ranged be-
tveem 731 d/m/g dry wergt at Kabelle lsland, Hongriap Awil., and

i3d/mig dry wetght ot Utirth loland, Utirik Atell.  The individeos!




o

varisieo of GAg oD \vlamd wag lergs. Raage @ vshame I ¢/ @ig dry
reigit ot rven istamde of Reage\sp At! wes on Malisws: Ushelte 39¢-73:,
Ininswt 306-458, snd Dougeisp 199-903 Meewe, s svworagp
sty L7 iovels vere hNignest 3t Kabelle lsland whick ¥as in he
wrGurs part of he stot'. saed Woest &t Roags:tp wiand, (2 he >euthern
part. Aaniyste of variance gove s 7 vaise of 33 90 Gigaificant ot | por
cemt lowel), _adivesing St Ge dficrence (3 ceftum -117 veless betweoen
theee tWo igleadis is staNENcaily sigaifisent. At Emigetok islemd, which
o otmut hall Tay Yoz 42 Rougeiap isiand and Eabolle leload. saly three
samEtes BUIV abiamned, two ia March (i'98, aad owne in August 1836 Ia
a taTmer enilectiex the lovein wers bigher WMisa at Kallelie vhile in the
#3%we cellection Ne vel was iower hea ot Kabelle for the corvegpouding
dgise. Thie appereni scongiotsmcy is probebly » reeslt of imdivides! veri-
sEam AL UKIriE Mees, 7.0k ‘tea segne 00 miles ' the sest Wig 1) the
S4B Wete wbowt sne-tenth 37 W SWEN  ...» 2! Roagelep

™he gamme d03s reies give aa !mdicetton of e relative lewals of
radteactive centamingiion « ¢ dflervat islands. The sverage g we
e rotes meagured Mres fest ahgve greamd i Murch 1990 ot ews -
gy we-t, Ruagelnp 8!, KLaivetas 0. Nlwilr 000 und Pra 200
Tressed a0 silireosuigens per heur.

Putermiagtion: » other rettoupeiiis 5 TIPS maocie \aficete s
Sref 5% pw coent f e radisasfivily i3 rem: eselum- 137

_ — /



Por ecraparicen witk coshslm-ilY lovets, %% seerege poasten
vaine for sech collection (s givea |18 Tebie = The sveroge potassind
veive jor sll semapies was |3 63 mg/g Mih s saace-d doviadaa of } 88
T™he raage ‘o raineg vue § 06 © 21 I mg X g dry vorgmt. it 33 por
cont of tae )0 samplcs amiyzed fell n e range of (0 W i) mg K/ig @ry
veigt The (we ovea: valuas o 1 20 asnd ) U mg K/ g 4ry we \@ght ag-
pear 1o be compistely est of ime. Regutivies of he sasiyeds of thete
campics gave ssventially B same resaits and se raplacmtion fer Wha
dioparity is sifered.

A vagnitfizant 4o roane n gotadetum lgveis asgpociated cilltsr with
1olamd X somgen i oolizciiam ie not apperest (Mareh falls ia the ory
tcanon suf Aegeo: o e Yot dassan) Ner is there ang correlasiea be-
toecn peBastuid amd cestuln- 137 lovels at cny cue .slewd. [n Wie regsrd
e dais stcell as- be Fusied siase it bad deen cutablished that ere sre
o -~ - s ‘e caniam - 137 levels {rem \siamd ® wiand The regressine of
casamm - 137 em potagsimm & ... muscls g lgtyTmised A Yhe largest
sampie {rom Katelle Isiand, adicated . ® relation ce(we 1 " jue slements

Cesiumn - .37 levels 2ave been remnv'ed 15 csetum uailg mICro mecre-
~uries of sogiexi- 137 per graam o Jstaeivm ( fJ 3 ARC reports os
failonti. This wnit s baseu o8 motabelie sigilarmty of cosiun and potew-
Siere ams i3 aped 0 fsciiinte comgurison of dtfereat types of materinis
‘a & Faner similar 0 N use o M3 stromtium us‘c adoptod by

Libby (1984). Acderton Scoach, Fisher and Langham [1937) heve sped
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‘e gEEne reties of cagism 37 10 potassi.im - 48 la piace o B0 custum
it Costumn wmits for 3irges mascie are g:7ea ia Todie | for compart-
1en Tih cher publisned data 2o {allout ftven 1 s tame mite Hewever,
VACE B8 IS8 .TR NT D EluM avVeis 270 Dot Maghiy verisble w»n Wrape
T .4Cie. TRETE 8 SO 00t 8 0 'he usef.irens of e @M i Mis . ase
Jor examnpie. ‘he - otreerall sely MR reiue ior cesium anite of sampius
rom Rengeisy island 13 me 'O Ne CICEPUIMAIlY oW DOtagBlaT  coRteat
M oeg i e samg .8 T Me Mhe 1ead ke Nigh ralie for e Mareh
390 celleetsca i Kone..o '2lani 3 lue ® Righ ievels of cesium - .37
rh.le he pOWMERILE < ~iP are EBOu! Averige

These differen 2. are not surprising +8en me 'silowing facts are
Ons.derec Grees ( v38) has eportsd e Ccomoiuig, which s Aed.'s
Junilar o those of ;B.Lrga dinas dDiows salts " 8 {08 Frog wora
. progresse at 1whis Laborsiory 1 .g Bnewwn 'As! P”ﬂ‘_’ - ... wMch Tarm
Cuart 3t tne et ¥ Nrgma  varv oy af mesh a8 2 {2 tor of fee -
cesium - 137 content and a Tecior 20 lwsr | = cmnten and ‘Rl e
TaNge ‘N DONABYILM (§v=.8 \A BOUS O BRLCP “amdanus § o5 1 Roagriac
59 | to E S milliequ'vaients ser ") gran e A 80 ine *x're.;mes .n the
T 48 27 groes Zeta aclivily in Ui tap aeld Y s a4l 3t agie siand _aa
ifer ny mcre then 2 faclor A tea Dme a8 3 nNe car Bty in
o - 11T and poimseium levels Mruad i e re . onmen! adaw Ine

Tt sApeet e Righ degree of vartability lewad .n Birgue
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Aa edditioms! fector which may accentuste the ~omdition found L2
Blrjss 8 eurvently ander otedy at this Laborsiory in cesperstion wil
the Dapar=ena. of Betany, University of Weshingtsa The low pntas-
sium lovels (a the soile at Rongelap reprecent s pelassium deficiency
for ot isest some of the plants Qreenhouse euperiaaents a which
Reagrlep sotl vas u9ed a3 v¢Ml an flold \riale at Deagelap bave demon
arsted that petasetu.a fertilizalion decrsases ~egtum - (37 uptahe by
plare (Walker and Neld. 18387 This sheervation s @ agrerment with
e reperted 'acrease (a cesium- 137 uptahe by plasts 12 other sotls as
02 potaseium concent~ution in the seil W reduced DY LA IONGed ¢ rvPpping
(Nishita ot al . 1988 ant . 0880 [t appears poesibie tha: if s surpius of
pottesiam: Tere preget in he ootls st Ran olap. potaseiumr levels In
B jus mueels would be mere uaiform and cesium (5. levels Joaer

Thz uumplest system 3:.died st Roagelap vilth reepect o cegium 137
and potassianm was He setl Cestum- 13T aad potassiem in ruin water
whieh had percolnted threegh undisturbed »...3 were fovad 10 be present
13 7yprogimately preperusasl sreeusts uvader changing coaditions of pre-
cipitatien and fortilisatieon (Cole estgl, .988) Howewver ot the secoad
or Bigher trephic level. represeated by Birgms. f any such rulationship
euiss betveesa " aptake of costum and polmpsium, it s mashed Dy seversi

wabnows verishbles ia the ecog)ysiem
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Table |

Potassium and cesium- 137 1n Birgus latro (coconut crab)l

muscle collected at Rongeiap Atoil and Utirik lsland, Utirik Atoll

Kabella lsiand

Cesium - |37 Potassiimr Cestum Ut

137

>amiie d m. g mg g muc Co Wet dry
no Jry weight Jry weight . g K ___ rato
14 804 13 28 204989 4 2.2
k) 42¢ 232 189504 S 194
March 1958 16 349 1! 40 (3709 3 99,
(dry seeason) )7 410 17 68 10447 4. 082
b Y 437 {3 04 19092 1 74
Av « 448 Av 13 1¢ Ly « .568382 av - 3 084
SD' 9 SD=-2a 5 D= 1966 3 D0 282
7 §8. .72 .7258 4 330
8 438 14 88 | 3440 3 490
Aagust | 958 ’ 454 .. 99 17056 3 807
(we!l season) 1N 328 15 03 G741 4 308
il 650 11 92 24584 ] 348
12 324 13 87 iQS519 -1 1¥
Av ¢ 475 Av - 14 .2 v - .54% 1. .4 022
$ D«130 $ 0O 2 0 » De 5474 S D =0 424
. 534 N § 185486 4 470
March 10% 2 6.9 13 64 23085 4 330
‘dry seasoa) 3 731 il 7 27993 4 840
R 04> '3 )0 24217 S 40
Av « 30 Av » 218 K. «73305 Av ¢ 89§
S D« 88 > D 0 &7 S D= 3980 5 D=0 386
Hongelap lslan L
e 199 s 18 7388 3 898
83 219 19 40 $40) ¢ 24°
Marca 1958 L1 276 19 20 6474 4 419
(4ry sezson} 87 202 2 96 30743 1 69)
LY 2681 14 72 T3y 9 1)
Av = 231 Av » 12 89 \v «1iY93 X - & IV
S D= 138 S De €08 5 D=10614 S Do 998
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Tsbie | - costinued)

Roage'lap !s.and
=~ Cestum - |37 Polassiam Ces :m Lt 7

Semple d/mjg mg/g aac Caid’7 Wet iry
no dry weight dry weight 11X ceiia
3 323 13 7. C30 y 2%
A 208 IS 7384 37

Ayguest 1958 4 13¢ 9 34 | 848 4 223

{wet season, 3 330 13 398 Pée. 4 N
: 134 13 &4 8. a4

Av « 388 Av <13 8%
§$ D ¢ $D - 23

Zalaetcs isiand

Ay ~ 318 Av s+ & .9
9. De28i9 8 D¢ I %43

March 1353 8 498 4 30 . 3830 y o
Sirv ssaon) 82 494 r SUY | (3590 4 1.4
Av o 438 av « 17 83 Ay s+ 334 &y o4 5
5D 00 3D+« 322 80D 317724 3 D +« i -3%
Vagust (353
ot ! 189 14. 02 343 - I
v o !
carca T4 4 A LR T | L 4 2.
3ry 3e igun 4 28 . 34 PN 4 238
TR Y SE . Tt e W 5an
~ . 4 PR D08 T3 0. R > oo ) 2%,
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Aadarson, 8§ < R L Schuch, W R. Pigher aad W Langhem
132049 Radicscttrity ia pecvie and feeds $eience 133
1373-7%

Auerdaeh, 8. | sad D A Croseley. Jr (954 34rontivm - 90
aned casium- 137 wahe VY Tegeistion uader zadursi coadiiicas.
3econd Uniled Ketisans ! sterasticanl Confesrense 5a Pescsll)
Tiee of Awemic Bnerygy. Peper s ., Ceaf 13 P4O;

Caikiravaru, D osad T Jevasr 1 599 Fotgipiom 8 ar \ndex
o 2iwrolly sceurriag radinestivily 12 uas mugcie

Tiizzwane o ae Azericad ) her'es Sagigty. (\a prees)

Coie 2 2B I A3 smd3 P Queesel 1908. Use of 2
€T3 @ yakEetr 1n 0w al) and giacted ML) seils Pre-
ceaagy of Sedl 3c.eace isesety of Amarians {In precal

Dusz::y;, 3 M 1937  Imdisective conmihipaiica of certals
1i73d @ e ?ietfiic Quzan from sueloar Y% U $§ Atanie
3x gy Commiseien rqpovt, U § QGewrimest Printing Olfiee,
Fasummn, D C

Qonga, I J S The oot of Me Rfees v e lenls
ARCHeRGy A 2 shors crel. - ) Y9 -i3:348-357
I T S 329, Land ¢rake and Magion procduc. . JZniwoisk

DBk Jrencg Lél) 1917

Lipn> T 7 i34 Radioactive faliogtl and radioaciive strontiacmm
2otoewy 39 39T 450

wewaes 703 2 7 Piuumbe, D J 3cuth, and D U Weeks
i The 3 oiogical 3ad geograph! .al distribuiion of W89
L a2 "*:‘1: 7 M s Zait.'ol Test e, April-3eptember, 1958
7 W vasamagoa, Labovrstory of Radiaten 3Bioiogy
2 V7L {Secret)

Mer-2. 1, I 4 Rowmney, O U Alsmander wad K. {4 Laraon

L T2 Wlesaee of X 3d O om U ~elease f C3:37 feam
i o3eily Uu-oraity of Californtaat Loe Augeles, Alemic
2oz 2rotent, Aonort o UCLA 437 -
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Monim. N, A.J Steen and X H Larcren 1384 Th¢ release
of strontium -88 acd ceglum- 37 {rom YVias leem upca prlcaged
cropping. 39tl Bciencg ¥ 199-20..

Uhler. R. L 1930 Stromti.im and cesiam nlant staidtas
Merting of e 3i0-Mecica! Program Tarscwmrs M the U. 3 Alom::
Energy Commies9n June $-9 198¢ XRanford Labersterioe,
flasford Alamic Frocduc's Operaton, Richignd, Washingion.
( Abstracy)

U. 3. Awamic Energy Comm iseton Qua. tariy Saiewant on Fallowt,
Cet gy 1988 (Reigase © pedile)

Falher, . 3. o E. 8 Meld 11983 Madioeesium W plazds o @
on Reagneiay Atall soils Crel precentaion %o [ X Imternational
Bo%aics! Cengrees. Mouwtresl.




