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Radiocesiutn and gisble patesSsiurs levels vert Sstyrmined

n samples of muecle Lssue of Rirgus latrr.  the cocamst crad,

coliected at Domgriap Atoll, Marsasi! letands, Jur‘ag March and
Augeet 294, and Mareh 1938, and a: Ctirik Atoil in March 18089
Levels of cosium-1YY rangad detvesen 731 d/m/g iry weight 1t
Xabelle Island, Rougpiap Atetl, sad 8 d/m/g Jdry wei1 v o
Ttirik lalond, USirik Moll. The average potassiam value for
all samples was ) S m@/g 8ry weight with 2 standard devi-
o of 3 34 Mo siga ficamt cortelation betasen cootum-117 and
>etas0ium levels wao lswnd There veas w0 siguificaat difference
ia the average leveis of cegbam- 137 (n craps collected at differem

'imes at the sashe ialand.




POTASKI™ AND CESIUM-1)7 IN BIRGUS LA TRO ICOCONUT CRABI
MUSCLE COLLBCTED AT RONGILAP ATOLL

N TRADUCTIONR

Rengelap Sl was costaminratad with radicactive faitesi reseildag
from e Bravo et on March |, 1084, 0 e sxtent! et |4 vad a9cee
sary ' evacuate ihe pepuiation of §3 Roageilapese Semwme 309 Marshe!-
lose returned te Reagelap in June 1087 after the area hed begm daciered
gsafe for dussan hebitateon Siace 284, there have Deen seversl parveys
te devermine e ‘ev:' of radicactive costamination of he binte o
Rongelap Atoll (Dunaiag 1237). la Mereh 1958 o ioag-term stedy of
the ecolngy of the stoll. relaitve o radionetive cootaminstien, was iaiti-
ated at the request of the U S. Awmic Energy Commiesion, Divieton
of Biciegy srnd Madicine

The objeetive 3f <.i3 \Nvestigalion was 10 determine the radtoces s

snd stable poiassium content (o the mus ..  Biry.s latro (coconut crab)

snd 10 2valuaie the relationship detweea the (wo, if any, under the ex-
isting eonditione at Rongelap AL

Birgee latro, the coconut crab, is of particular interest becasse it

is adible and is 3 land crad known to ccutain cesium-137 ia ita musels
tissve Casium-137 s also the principal loang-lived (27 years haM iife)

fissicn product found (m planits om coatamimmted iglamds 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 saggedstion.

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 consiswd ¢{ 3 7. -lach halliem - sctiveted sodiuc iadide
crytal esed @ congusictton with o J86-chamne! amuiyner with dAguel
pristsut. The wtal counts por misule adeP e phstopesk »ere cul -
culswd by cammming conate ser ninuts of ali chaancls mciedid » e
pesk and subtraeiiag e dechkgroand counts Ths cedmtng officicas y
for he gamme snergy Bessouwrcd vas otee MDY by collbroting the 1a-
stramett with o cosiam - 137 stantiard with sa erver of ¢ ¥ per cast

The factor ssed for convertiag counts por ianie ' ANBIPGretonG por
Miaste was derived frem e conntiag sfifiaieaey o tyom G ireqtins
of Me Gleintegraucas @ 'ag ras » G gasse . redladiad betng tovated
The facter veed for cogtum - (37 - bartam - 337 was 4. ¢ Detsbles

descriptions of e counting reaeart and standirdagiite prveederad

used have boen givea by Lowmaen ot g} (1568} -

Racl L TE <99 SCUINDY

The individual valses for potaasiam s spciom- 137 ia Jurgys
muscle collectsd ot Romgeiap Atoll and Utlirik leiand are pressnted in
fable . Average veluee and their standard de viations for sesh col-
‘ectica aleo sre given

The leveils of >ociam-1)7 fouad \a tndividual samples renged be-
iveen 731 d/Wm/g ¢ry verght st Kabelle lsland, Hoagelap Avwil. and

i3d/migdry wetght of Utirih loland, Utirik Atell.  The imdividus!
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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

_ — /




Peor ecmpariven with coshsl-ilY Jevels, %w svernge poicsstan
value for sech collectian (a gives |8 Teble . The sccroge peatet
veiue bor sll sompies was 1) 63 mg/g i s staaced dovalsa of } B8
The raage ‘o vainee vus 8 36 0 11 2 mg X g 4ry seigmt. Dt 33 por
comt of tae )0 sampies amsiysed feil n e ~mage of (0 W () mg K/ g dry
veigt The (we ioveat valuas oW 2 0 snd ) & mg K/ g 4ry we \ght ag-
pear 1o de compistaly est of Ume. Regutivien of he sasiyets of thete
comgics gave sebentially W same resiits and as Taplacation fer Whe
digparity is sifered.

A vagatfiaant d e roane (i gOoadetam sveils asgpociates ciiitsr with
1slamd W samgen i colizciiam o mot appereat (Maerch falls ia the 4ry
scmpon 2wt Aeguo: o e et dassan) Ner is there amg correlatiea be-
iwecn poMastum amd cestum - 137 lovels at cay cue .stewd. In Wie regsrd
e dais sicoell a0 be pasied siase it bad devn evtabiished that here sre
e -~ - ‘e coniamm - 137 levels trom (ciamd ® wiand The regression of
sl - 137 om potagGivm & ...  ° muschke g lgtyrmised & Yhe largest
sample (rom Kabtells !siand, .odicated . ® relstion cetwe.n “Jue slements

Cestiuma - .57 levels dave Deen remnv'ed 15 csetum uaily mICrs mecre-
~uries of seghexi- 137 per graam o Jetaveivm (V) 3 ARC reporta oa
failoxt). This wit .5 baseu 08 matabelie siscilarmty of coeiun and potew-
yurs ame i3 aped 0 ‘acliinte cougerison of differat types of msterinis
a & Famer similar © e uge o Ny stromtinm us‘'* adoptod by

Libhy (1984). Anderson Scouch, Fisher and Langhoam [ [937) heve ssed
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‘e gaane retios of cagtum 117 to potnssi.im - 48 la place af e costsm
it Costumn ity for 3irgas mascle are g:vea in TIdie | for compert:
1en ith cther published data 2o {aliout given . s tamme mite Hewever,
) ACE B8 IOAASE..TR sNT [ El4Mm avwvis R0 DO hghiy varisdle \»n Mirgpe
T dCie. TREOTE w8 sOm Y a0l % O 9 ysef.iness of Ne WM ia Nis _aee
Jar expmmpia. ‘he omreeratl/eiy MR reice ior cesium anito of sempiue
‘romm Rengei.sp island 13 3me 'O !De CYCEPUIMALY 0W DOtagBl MUY  CORtest
1 cag W e samg 8 T Me Mher 1ead e Righ calie for e Marah
.2%0 cellsetscn i Kope..¢ sland 3 iue '® high \¢evels of cesi.m - 37,
rh.le ‘he powmediuin < -3 are eBout Avev ige

These differen 2u are mot Jurprising rasn the failowing facte are
considerec Urees ( 39 has eportsd mBt Ccemolgil, Thich e AsD.'s
Juniilar o thase of Birgus obis.as dDiowd saits /"¢ s {08 Frog work
.} progress it 1his Laborsiory 1 .8 neww s Pagdemis ‘.0 wMch Taem
S vart o A et ¥ Virgma  varv oy a8 wmash a8 3 2 or of Nie -
cesium - 137 content ind a Tacior I lewr | (=~ mmtem and ‘RAl the
Tange ‘N DOMASJIUIT 16va.8 18 9L On BRLCP “amsanus § -0 2 Rongsiar
59 | to E S milllequ'vaients »er ") gran e A 80 ine ruirelmes .n the
“ 48 07 groes “eta aclivily in Wid Wap el Y s Al 3 s agie stand _aa
1J¥er ny mcre then » factor A tes D@ e dad.8 3 nNe car.aB .ty in
csiwm - 11T ard pCinsgium levels MMumd in e re  onmer! 2idaw UBe

T I sApeet e Righ degres of vartability fewsc .n B gue
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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

March

March 10%

Cesium - |37 Potassiimr Cestum Ut

137

Marca

d>ampie 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
1958 by ) 349 1! 40 (3789 3 99,
(dry seeason) )7 410 17 68 10447 4. 082
b Y 437 {3 04 19092 1 74
Av o 448 Av 13 1¢ Ly « .568382 av - 3 084
S D 3% s Dh=-2a. > D= 3968 3 D =«0 292
1 §8. .72 .7258 4 330
8 438 14 88 | 3440 3 490
Aagust | 958 ’ 454 .. 99 17056 3 807
(we!l season) 1N 328 1% 03 G741 4 308
il 650 11 92 24584 ] 348
12 324 13 87 iQS519 -1 1¥
Av ¢ 4785 Av - (4 .2 v - (84X 1. .4 022
$ D«130 s O« 2 02 » De 5474 S D =0 424
. 534 N § 185486 4 470
2 6.9 13 64 23085 4 330
‘dry seasoa) 3 731 il 7 27993 4 840
3 04> '3 )0 24217 S 40
Av « 30 Av »+ 218 1, 23105 Av ¢ sef
S D« 88 > D 0 &7 S D= 3980 5 D +0 3686

Hongelap lslan. __

e 199 s 18 7358 3 89S
83 219 19 40 $40) ¢ 24°
1958 L1 276 19 20 6474 4 419
(4ry sezson) 87 202 2 96 30743 l 69}
LY 2681 164 72 T3y 9 1)
Av = 231 Av » 12 89 \v «1iY93 X - & IV
S D= 138 S De €08 5 D=10614 S Do 598
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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 -




~—

L

“l2-

Monia. H , A J Steen and X N Larvon 3. The release
of strontium -88 acd ceqtum- i37 {rom YVias leem upon prlcaged
cropping. 3otl Sciencg 3 19%-20;.

Uhler. R. L. 1930 Stromtium aad cesiam nlant stadtas
Merting of Ne B10-Macica! Program Tarecmrs Y the U 3 Alom:
Energy Commies9a Jane $-9 198¢ Randord Labersterige,
flasford Alamic Frocduc's Operation, Richiemd, Washingion.
( Abstrect)

U. 3. Awatic Energy Comm sei0n Ra tariy Swiemweant on Fallowt,
tet oy 1988 (Reigase © pebile)

Falher, . 3. ol E. 8 Meld 11983 Madicesstum m plazds e @
on Reageiay Atell soils Qo el precestation %o [ X Imternattoma!
Bo%naics! Cengrees. Moutresl.




