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Radiocesiam sad stable patessiura \eveie vert seterm ined

in samples af muscle tiesue of birgus latre. the cocansl crap,

collected at Bangriap Atoll, Marsaail lstaads, itur‘ag Maren and

Augee: 1.2386, ned Marea 1956, sad a: Ctirik Atoll in March 1350

Levels of cesiem-!34 ranged set~ con 731 d/im/g dry weight 1

Kabelle Isiemc, Reugpiep Atel, and (8 dim/g ary wed at

Utirve lalemd, Utirih Atoll. The averages potassiam vaiue for

atl samples wee 3 7S mg/g @ry weight with 2 standard devi-

suea of 3} 56 No sign ficaat corvelation betes sen ceetum-137 and

oetoseium levets wee fownd There vas wo significant difference

ia the average lewets of ceetem- 137 (1 craps collected at differs

timpes at the same isiand.

 

 



POTASSIN™M AND CESIUM-137 IN BIRQUS LATRO (COCONUT CRAB

MUSCLE COLLECTED AT RONCZELAP ATOLL

INTRODUCTION

Rengelap ‘201! was contaminated with radioactive faiteui reseiitag

from the Bravo ieat on March i. 1¢64, to me exten! thal \* wad asces

sary we evacuate the pepulaetioa of 632 Roageiapese Some 369 Marsha!-

te@e returned te Reagelap in June 1887 after the area hed Beam daeciered

safe jor narean hebitation Siace i854. there have been several serveyse

te determine Me iev>' of radioactive comtam ination of the biets af

Rengelep Atoll (Dunniag, 1957). ln Mereh 1958. 0 lomg-term etedy of

the eosingy of the atoll. relaétve to radioeetive contamination, wae iaiti-

ated at ine request of the U §. Awmte Energy Commiesion, Divistos

ef Bictegy and Medicine

Tre Gejectiw of «3 Investigation wes to determine the radtoces lus

and stable potassium content im tee men. of Biry.s latro (coconut crab)

and tO evalusio the relationship detweea the ‘wo, ‘J any, under the ex-

isting eoaditione at Rongeisp Alelt

Birgae latro, the coconut crsh, is ef particular interest becasse it

is edtble and is a lend crab known to cciutain cesium-1}37 ia ite musete

tigeue «Casium-!37 te also the principal leag-lived (27 years half iife)

ftseicn product found in plants om coataminated isiands in the Marshall

| eemedntineee: atin utes nmetctennteeeitaeE:



letnads. There agve been contNcting caporte in tee literature concerning

tam reteticnghtp of petascier to cesiom-}37 eptahe ia plants (Asertach

sm, Crvuaséep, 100 Miotita, ot of. 1096; Unier, 1660, Menime! a |

19600. Apparentiy the eptahe cf costam- 137 vy plaste le directly os-

sociated vith petecetus: aptae 14 seme tases ond ast In ethers

tt wer suggested frem: the reerte af etudwe of Cogmsbiyg & Gai ooem

Acest] tha: ssevcant difGerencee ia precipitation wight ofiscess ceewe 7!

levels tn moocte Geows “eid, 19000; the data presented hess 62 wt cuppe-'

tele suggestion.

MATER ALS APO METEOOS

Semptes of Birge meecie were coffected from Kabelle, Rengelap.

end Eniaetos leiands ot Reagriap Awil daring Marsh 1953, August 1953

sad Marca ::i3 Twe semeles core alse cathecsed at Utiriz 'slaad,

Utirte Atei] ig. 1) ia March 185u THe ea t// » were oven-dried at

98°C ead he wet weigh te dry weight ratios were vetermined For

potassium saniyeis, the samptes vere wet ested with concent: sted AID;

and H73. The est wee étescived 'a 2 keowe volume ef iN MNOS and the

potesstem sontest setermined by Aame phetmmetry Details of the me thed

used save Seen reported by Cankreverti aad Joyner (| 908)

The levels of coemm:-)37 ware determined by gemma epectreecapy

“bre to ten- gress semples of dried muecte were counted The counting

 



eqnigusemt consisted c( a thr»s-tach talliem-:setiveted aodium iedide

eryetal ested @ coagsction with 0 366-chemne! anstyner eth Agital

prim eet. The ttal counts per minute endep ee paswpeek vere cal-

culated dy sumaniag conate ser minete af aii channels inciedad @ he

peak aad cubtrertiag the ceckgroend counts The codmting officicary

foc he gamme energy mesourcd wes Gatesabd by coilroting he 12-

strrement with e ceosiam- 137 stamdards witt an evveor of ¢ 20 per cant

Tee factor ased fer convertiag counts per miaute we Ghatmaegretiens per

minute wes derived {rem me cosntiag efiateary ant trem Gee ireesen

of the Gletategraticnse g.‘ag mes & Ge gaepme redigtianbeing eoemtes

Tre facter seed for cegtam -i37 - tavemn- :3t was 10.6 Betebiod

descriptions ef the counting cqnipme ant standardtraiise geevedera@

used Rave been givee by Lowman ot gf (1966) -

nasi iTS (9 CCU

Tre individual values for peteestagn aad spctom-137 ic Burges

muscle collected at Romgeiag Atoll aad Utiria letend are presented in

fable . Average veluce and their ctandard é2 viations fer seach cel-

‘ectica also sre given

The levels ef ceciem-137 fevad ia iadividsel samples ranged be-

tween 73) d/wi/g ¢ry werght at Kabelle Island, Hongelap Avoll, aad

73 d/m/g dry wetgat ot Uttrin leland, Utirse Ateti. The tadiridaa!



>

vartesies et tag en iota was larg. Range io vabese mm dfs ory

weight ot tres istends ot Reage\ap 62t1 wee on Setires: Gebette 294-13:.

Bainetes 366-656, ani Bongeiep 199-982 Ubvevws, Ge everap

=etam- 97 Levels were tignest at Kabelic island, whitch Kas ia te

sprGere pert ef the stot. aad eeent at Roagsiap lsined, is the southern

part. Aantyete of variance gpve an F veiae f 33. 96 Gignificam at | per

cmt tewet), iadduectang Gut the Gierence is costum -i37 veless between

theee two isiaade is stateticaily sigsifisent. A( Emigetok isiend, whieh

ian epee nelf way d0c: 2 Rougeep ledand and Eabelie belead, eaty three

gametes weary abtamed, two ta March 1)'S6 aad one in Anguat 16856 ln

ee farmer enilectie: the leveln were higher tase a: KaSelie vhile in the

‘eter ceeetion the invel was jower then of Kabeile for (he corresponding

asiee. Tale eppsrent iasengietvarcy ‘es probably 2 reeait of iadividus! veri-

iam At Usiria Sena, 7-.ch ‘(oe seme 180 miles to the cost Pig |). the

ore Were thow sse-teuth <7 Ge sweet «oe at NoAgsiep

Tee gumme tose retes give an ‘adication of the celative leuals of

reactive contamination ~f the deren islaads. The everng: gaews

<aee retés measured three fect above greanéda Barch 1950 5! these w-

\adge we-e, Rengeiap 66:1, Entustes 06: Katelie 008 ond Brad 368

veareseed em miireeuhgees per beur.

Semrselagtiogs x ether redtempelidas 2 Frere maecie ‘aticete thas

swer .% pew cent @ the radteestivity ts rem esetem- 137

 — __/



Per ecmparicen with coshem-iit levete, te srernge povsestem

vais fee sack collection ia gives is Tebic The seesuge pusesuenm

veise ber sil semapies was 1) 65 mg/g vile 6 stented fevletien fF) OS

The raage in vaines wue 2 0€ 10 2) 2 mg KX g dry wesget But 33 por

com of the 3@ sampidcs amaiysed fell in ‘Be “nage of 9 w i3 mg Kig ery

weignt The twe iowes: values of 2 26 and) GF mg X/g dry weigh! o-

pear to be ccengietely esi of itze. Regutttten of ihe saniyete af thete

cempice gave cepentially @: seme restits aad ne raplaaation fer whe

droparity is a8ered.

A usgatPizet dhecrcane in gOwsetm lpwels aseociates citker with

\elnead a saegen 2 coli:ctten te not apperent (Merch falls ia the ary

ccaaea sat Aegnc: ia Ge ret sessam Ber is there any correlation be-

tween pethastam emt cesium -)37 levels at ong one sates. In tite regerd

the dis shows an. be posied cine * bes deen outaziisied that here sce

SFR~~~ \@ contumm - 137 levels trem ‘eianmd w wiand The regressing of

sever - 137 om potnewinum te ttc oa: jetermined ia the largee:

sazaple from Katelie Isiaad, odicated © relation cefwess >ste slements

Cesium - 137 leveie heve been remer’sd 38 cestum uaiig, miccs mecre-

-viries of seehers- 137 per gram 4 petawwae:') 3 AEC reports on

failons). Pate soit 5 dese. om metnbetie sigilamty Wf cosium and potes-

sium ame is aped 30 faciitete comgeriwon of dtfhorent types af matertis

ia @ macter simifar ~ fe use 2 te stroetium us'* adopted by

Liibisy (1966). Anderson Sceach, Fisher sad Langham 18957) heve seed
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me gunme reftios of cegium ‘37 to potnasiim 40 le piace ad we costum

aaat Coote snits for Sirges muecie are g:vea in Tabie | fer compart

*en igh other pablisned deta om fallout given oo th< tame sate Hewerer.

1 Ree (Be SctasB uM snd <caium ieveig are Dom Nighiy -or'sb.e in Birgs

Teacte, There wa som? ‘ozo! ts 0 ‘be usefuinese of Ne eal ia His _ ace

“or oxmmpie ‘Ne omseraticciy Atgh re:ce lor cestum antic af sampius

‘rom Rengeispe isiaad is we ‘to (he orceptwmaily low petag@iurr coment

1 cee Sf ‘ee tame ce Or Me othe tend tee Rig>d valse fur tee March

.35@ coilectson af Kape..c ‘sland .s tue 3 nigh ievela @ cesicm- .37,

vr .ie (he pOtme@ium +: la are eRaut aver sge

Trese iifleren: 25 are at surpriaing sen tae feilowting fact arr

-onsiderec Grease ( ¥50) hee ‘eperted mex Coemomig, vhiicn hue As. 's

3umilar co (nese of Birgus ob(sies Dlews salte (oe is food) Frog work

1 progrese at wis Laborstory © 6 anewn ‘fa! Pegdemin ! 20 * MCR SO orcn

Dart Of tne set ~ Str gee very oy af men as a fa tor of Tee

Cepiem-137 content and a factor of bower. (~ “Rem 2nd “Rat the

Tange (1 potasdium i¢ve.6 is aetle on eR Cm OMmMmanus g -05 1 RONge lag

$9 1 to. S milllequ'vaients ser %) grar es , on ine oairemes of the

“" ge of groees Zeta activity in Ue tap aca We at as agtie stand 2a

ier Dy mere inene factor # tea Dee pas.e MMe ver aly in

$i-3T ard potaseium levels fouad in the re i -oMmen! aipae JHE

“) gat empeet tae Algh degree of variability fewac .n Bir gue
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Aa editions! fector which may eccentuste the ccoadition found ta

ges is earveatiy under otudy at thie Laburstory in cosperstion wit

tee Deger*=ana: of Betony. University of Weshingssn The low potas:

atum bevels in the soile at Rongeiep repreeent s petessium deficiency

for af least some of the plants) Greenhouse cupoeriaentsa ia which

Reageiep sotl was .90d 25 wel! an fiebd triais at Beagelap have demon

atreted that pot zeetuia fertilization decreases cesiam = 137 uptake vy

pia~.c (Walker and Held 1830) This eheervation ic m@ agi erment with

the reperted increase in ceogium- 137 uptake by plaste iu other sotis as

te potepeium coacent ration in the sei] w reduced oy Unionged « rupping

(Miomita et al . 1988 amt 9904 It appears poesibie that if a surpius of

peteesion: tere presert ia the eotle at Renwiap, petasesim levels in

MW jus muecie would be mere uniform and cesium (5: levels loser

Ths simpbeet system ot.died st Reagelap wim reepect te ceosiam |37

and peotesmem wee :he sot! Ceatem-13T and potassiem in rain water

whieh had percoimted threegh undisturbed »...3 were fevad to be present

1a -Sprosimately prepertenal esveunte under changing coaditions of pre.

Cipitetien and fertilisation (Cale et gi., 268) However ao the sec cad

or higher trepmic level. epreseanted by Birgmes, f any euch wistianship

eutse between the apteke of ceetum aad pomesciur, ‘it is mapted by several

vahnewsa veriables ta the ecosystem
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Tabie | Potassium and cesium: 137 in Bi 7 gus latro (coconut crab}

muscle collected at Roageiap Atoll ani Utirii Island, Uttrik Atoll

Kabellz isiead
 

Marcnr

March 19380

 

Cesium-.3? Potassianm Cesium Lait
137

 

 

 

 

 

 

 

 

Marca

>eamMpie di mg mgig usc CB Wet dry

no dry weight Jry weight if K _rand

34 604 13 28 20489 42.2

35 426 19 32 18304 5 794

1988 36 349 1: 40 ,3769 3 $9.

(dry season) 37 4i0 17 68 10447 4.962

¥6 437 13 04 1§992 3 743

Av « 64§ Avy © 13 14 “vy = 158682 Av = 3 884

5D: a3 sO + 2 @. 35 De 3966 S$ O#90 282

7 66: .7 2h .7258 4 330

8 438 14 68 i 344¢ 3 480

Asgust 1956 8 454 .. 98 170586 3° 807

(wet seasce) 19 325 15 03 $741 4 306

il 6$0 it 92 24564 3 346

12 324 13 87 10519 ¥ 660

Ay ¢495 Ave i4.2 ‘ws iS4e 4. +4922
§D*130 § 0+ 29 » 12 5474 § D =9 424

‘ $24 ; 2 18546 4 470

2 619 i2 64 22065 4 330

‘ary season) 3 731 ib. 7 27903 4 840

3 645 .2=#«20 24217 $$ «0

Av + 638 Av > 228 &e «23205 Av 4 oag
§S Ds 88 >» D» oO 47 3S D+ 3984 53 D0 366

Hongelap lslan! _

G4 198 \4 18 7336 3 AOS

as 219 i§ 40 6403 q 24"

1958 66 276 19 20 6474 4 6419

(iry season) 87 202 2 96 30743 3 693

58 261 14 72 Ode 3 139

Av > 231 Av >» 12 69 \v elites Ave @ 290

§$ D= 35 S De € 09 35 D*10614 S$ Hee 596
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Tedie } coatinued)

Roage\ap ‘sand
 

Cestum-!3) Potassium Ces':m Umat

Sempie d/mig mg/g mc Ceis?

 

 

 

 

 

 

  

 

Wee iiry

no dry weigmt dry weignt q X eek

2 223 i2-. 9030 § 344

3 206 11 77 7884 37H

August (938 4, 334 9 36 1 48 4 294

(wet season, 3 339 \§ 35 P6@. 456573

‘ 234 __13 83.2 4 tt
Av - 208 Av 12 68 Aw = 978i Aw 2 & 338

§ Ds. 4 h686hUCUOlUlclUL UY USD WBS $F$ De § 403

ERataetca isiand _ a _

Marcy 1958 $i 498 {4 3 $850 Sod y

ry ss2g0n) 62 496 21 38 3599 _#3.8

Av = 4398 Avie 17 69 Av: 398% Av 8 4 38

5 Ds. 90 8 Oe §$ 392 $ Oe 3778 § De a 78S

\iagy 3t ,358

wet ‘ 389 14.982 . 383 A * 4

.aPcaA .3.¢a 4 V4 1 46 wae) 4 G2,

Sry 3 igee 4 28 . 34 . 33 4 228

TWOTGTTPTn
~ ys 4bF De 6 77 § D- I8 >t) 8 9 984
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