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Tce onper brings tojetner available Caza on the betau-activity

OL wo at Moat Rencerap Atoll ror the period 1954-1556 including

ragloastivity reported in UWFL-+2 and 42. Values ure

eiven o. tne asn as voll as tae wet weight basis, and arc shown to

he nore consistent on the aun weight basts. In a comparison of re-

Ssuisvs Prero nets of cifverunt mesh sive, no significant difference

appraur doin levels or activity between fine and coarse meshe& plank-

VOM sua Petes: of deaiy cover a 2-5 year period are given for about

Boosarpbes. Pas foivvuy tn L£o ts eunsicered to nave contributed

BOSS can ly de ovi ae sue. e.abosewetivity as that of 1354, and the

boo. Vabtoust. cose tan ay ova trat of 1956. The 155¢-55 fallout

wa toed ockuorio oy tac nore.ern, 24) tne 1356 ani 1:53 fallouts, the

eO. Som, lotr. OV une abel.

a: oemduction
———_-
  

Poaaivat La Ron jpedup Logocon ftrst took up laisse amounts of

Pol uct! ivy from the fallous following Brivo detonation at Bikini

ATOLL on Naeun 2, 1954. Sines tnen, tne radioactivity nas declined

Wie? ody recautively slight uéditions rrom tie two succeeding series

et tesmin bibo (Reawins)} ani 1058 (Hardtaex}. Since the writing

oi Li *heic, vbankton ‘iis Leen collected four times, July 1956 and

. ” a hoa a : -
2207, tad Maven snd Ausist 1353,

96.



Tae present report gives available data through 1958 including

a reevaluation of 1954-55 counts upon which UWPL-42 243 reported,

put using ash welght as well as wet weight, with a modification of

results, and a comparison of activity yielded by fine-mesh as con-

tristec with coarse-mesh plankton nets. The rate of physical decay
change, herein terme.

of early s:mples is comozired with the rate ofdecline,of successive

samplings at later dates, up to more than four years after the orig-

inal fallout.

Methods of collecsins and prtessing of the 1954-1955. materials

are G-sectibed in UWFLe42:3> and UWFL-43:44. In 13956 and 1957, col-

leesing lffe red from that of previcus years in that amphibious air

craft or ruber btoavs vere used for towing tne nets. Methods of

vrocecsing wore uncthanzed.

In 1953, plankton tows were mide with 1/2-meter nylon nets of

7-80 meshes per inch by towing from an LSVF (March) or ea DUKY (August)

for fro.a 10 to 30 minutes at a velocity of 24: -3 miles per hour

during davitgnt, and within 3 (usually 1-2) miles of the localities

indicated in Table 2.

In August 1958, only, plankton was also collected from the Sipe]eee

"Aloto" by means of pumping which not only permitted a more precise .

measurement of volume of sea water filtered, and pin-pointing of

locaticn of tne sampling station than is possible with tows, but also

allowed simultaneous sampling of tne lagoon-bottom material. Thus,



at the ten consecutively numbered stations indicated in Figure l,

ranging along the southern ani eastern portions of the lagoon,

Loti plankton and bottcm material were sampled. At the first four

Statioius sea water was pumped from astern of the “Aloto"” by means

of 2 high-speed, casoline powered, firefighting pump with a capac-

ity of about 4.2 Salilons per minute, while at the other eix stations

amore reliabie, suomersible, electric pump operating alongside the

Ssr.ip gave 180 gallous per minute. Pumping contimed for 30" minutes -

with tne mouth of tne net above water, so that all pumped water

went trroaza the net.

Pulping, as here cone, aithough more quantitative, was less

desirable tnan towing for two reasons. Smaller samples of plankton

were obtained, and detris from the ship seemed unavoidable.

Praservation of tne plankton was in alconol except for the tows

in Aucist near Kabelle Island. Here the bucket was removed from tne

net und tne end of the net tied closed. After towing, the net was

Washed down, drained, untied, and the plankton scraped directly into

Suull plastic Lags.in which it was later dried at 80°C. without pre-

Sservative. This simplification avoided the almost inevitable leakage |

at the bi,onet-type fitting of the plankton bucket, and expedited the

Proeessing; it is recommended where radio-assay is the primary ob-

jective.

For latoratory processing of the March 1958 samples, tne pre-

Servaiive fluid was filtered from the plankton and tested for radio-

activity (practically lacking) before discarding. This avoided most

GR.



bottom-sampling

Map of Rongelcp Atoll!

stations in the southern

_showing locotions of ten plankton-

and eastern portions.

Figure I.
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seu salt wnien mizat unadvertently nave been included at the time

of rreservation., The August 1956 samples including preservative,

were evaporated to dryness, so that. the sample from Station 7 in-

ciuding galt water acelientally used for washing the plankton bucket,

7 . Loe Rem2; Geldray mn
ippesred iow in rucioactlivity. the careful werk of Dr:

precessing the plankton samples of August 1958 1s gratefully acknowledged.
vata efter 1356 are presented as of the date of counting, rather

than teing corrected back sto date of collecting as was done for the

1964-55 macerlal. It is probable that if corrections for decay could

have been appiied to the 1356 data the levels on the date of collec-

tion woula huve been fourd to be about twice as nigh as those here

given for the dite of countins, but data from later collections would

meve heon preesiaslls cunastered,

Resulys and discussion

T tles Ll and 2 sive the plu.kton data from 1954 to 1968, includ-_\

ing vhe v.ilues from whien Turtle 12 of the preceding report, UWFL-~43, ia

was comiled. Individusl plate values appear in order to show the

Jegrec of virl.ovllityv, and fur i1)54-55 to permit comparison of coarse

and fine me3n net samples, Fa iloactivity is expressed per unit velight

of Louh wet plankton and plunktonie ash in order to assess the relative

Sustatliity of these tvo bases of reporting results.

w2vels of radioactivity were equaliy high in coarsenin fine

meshed nots. The equality prevails on either wet weight or ash weight

basis imons the ten pairs of simultaneous tows with coarse and fine

joo.
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mecheg neva listed in Table 1. The higher value of the pair gwas from

acoarse mesh net 5 times und from a fine mesh net 5 times on the ash

weil jay bisis and the same wac true on the wet weight basis. In only

au.ll of the 2:ases x38 tie same mesa size hi;sher on both the ash and

t..e wet bisis. All of this tndicates randomess, or in other words,

. lae« of copresaviuw Leveeen mesn size and specific activity.

Le our earlier reports, beta vadicactivity of plankton as de-

ct om Loe in methane! ow crunters nes been reported on the wet basis

Go that tae omecifis crtivity cf ¢lankton may be compared with that

of oc lbac ctunstances, Tus involves astemnuinsg to drain water uni-

A

fom ky Peem une poarnkwton ga ples at the time of rreparing the plates.

TMT. voirmine water conteny cf vie nlanxtonie organisms causes uncer~

venafy eyoluaiine the ancuit of wet plankton being radio-assayed.

Iv vag Soown (UWFI-53:20) thas i: results were based on the amount

GP ,danctonie asn rztvner tain on whe amount of wet plankton, the

veldit tility in radlonetivity of replicated tows was reduced to only one

tna. the v.lue ottauined on the wet basis.

3imtloriv, the present data for Rongelap Atoll were more con-

S'svueit «3 an ash than on 2 wet basis. The greatest disparities be-

Lofton Sie vo values for pilred tows oceurred in the 1956 collections,

as geen in Tatle i. At Kabelin, the ratio between the two values was

oni 2.6 0) the -3h basis, put 3.9 on the vet basis, and at Rongelap I.

a iy 4.4, an Posts, Lut 8.6, wet basis, so that here, as at Eniwetok, Ate

teeowariorilits ids only oar as gers on the ash as on the wet basis.

Se.
104.
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a

rurther, the aversuce jJevel of activity in plankton from

Atlin dinar Vagoon tn Ovtober 1975 wis noted (UWPL-44:44) to be

high or thao in Ronzelap Lag¢con on the wet weignt basis. 3ut if

wie railo.sgtivity per unit of asi weight instead of wet weight is

used, tie ALlinginae devels a:se no higher than in Renerelap Lagoon

reir K oclle Isiand (Table 1).

this, it seems desirable to report radioactivity of plankton

om oun ash weight basis, even though otner organisms and substances

Mle.) Mor Gesiratiy Le considered on a wet weight basis.

Fasure 2 shows the trend of radioactivity in the plankton

gampi 2 Trom Rongeiap Lavoon (from 1954 through195&) related to

tinue, esl 2 207-005) Dot of Lhe beta agtivity on an ash weight

tants . Jetematned wlth a cietnane Plow counter. Data are from

oaTatdes | and 3 . nye doctec line showing a decline slope of -3.5

wa fitted py Inspection to tne minimal points near 360, 600 and

1oG2 G9 2c, peins remeved w Pir as possible from the effects of

Meonavinsm lever. of tha lageen plankton a day or cwo after

mcino., Tt nay ve cotfectaped Ly; extrapolating baci: one cyclej

gnofbrape 4. Tl ts eviuentl thet maxima mast have teen at least

yo. tfof ack.

Kotlaep refepencea ©) Flaure > shows that Rrivo must have con-

tribuctec Log tf e
e We a as men vettivity as Redwing, and Redwing 20 to

OL times 26 much as Hardtacx. Tne decline picture ts character-

? 4 te
« Tr ey coy ,

hw Viney mob mw a7
) pattern. Rises result from the fallouts, foilowed by

sveen Goeclines until the next fallout. An exception appears in the

' F038.



Figure 2. Trends in beta radioactivity of plankton in
the eastern part of Rongelap Lagoon from 1954 to 1958.
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region of Kiceile istand in late 794.4 asd from 1956 to 1357.

TM. tavattul putter, pcar Aabe lle Tsland is undoubtedly assoc-

vate) with ite reoygrapateal location. Isolated in the northeastern

corner cL the atoll, it is so located that unless fallout occurs

Girecily there, a long tine may be required for activity to drift

these &, Lagoon currents. Although fallout in March 1954 did hit

Ki b-iie Telani, the adjacent lagoon area may have been temporarily

refocoies by relatively uncontaminated ocean water entering from

sae inter-Lsland cnanneis at the time plankton was first sampled

noar Kareile in July 1754, Then, by December 19€4 an influx of

econtanin ced lasoon water could have occurred near Kabelle.

Tie rise from 1956 to 1957. probably resulted from a similar

influx near Kabelle Island of contaminated lagoon water, since ir

c
o

~ f
m
»

4 3 oO ie
762 it ia fairly certain from data on terrestrial sampling,

W
w

-
St fal t

-tiat the 1 out dia not @ffect Kabelle Island as much as it

Gia the mere southern isiinds. Because of its itsolated location

tris nortacass biy of the lagoor may be expected to vary in the

rid.oactivicy of fts poankeoon.

Fijjare 4 3nows, on lov-iog plot, the decay patterns of six

Ordinal
Samples countec on mor. tion tirse »oecasions. Ordg@inal values apply

Only ty Ou Pave Separately, und do not permit comparison of ab-

BS ivte ractoactivity between curves. The date of reference is taken

as Mareh 1, 1)5% Lecause the detonation of this date is believed to

- ave contributed many times as much radioactivity to the atoll as

167.
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Figure 3. Radioactive decay
patterns of plankton samples
from Rongelap Lagoon.

1. Plate 19020, Labaredj, 12/18/54
2. Plate 19029, Kabelle, 1,/29/55
3. Plate 19025, Rongelap, 1/26/55
4. Plate 6079, Kabelle, 7/24/56
5. Plate 6076, Rongelap, 7/23/56
6. Plate 6077, Rongelap, 7/23/56

(68.
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GG sotoVag Soptec. Cuves d- 0 locpregent oh

Baul) uv dected 1s Lb uncita artim Maren 1, 1904, while curves

he’ pera. to Sampicse susseeted gorviy after the Redwing series.

Me two copewy. aiffer in gsti stvecpness and direetion of curvatere.

She .ipst ,raip, curves i-2, decayed with a log-10g slope of -2.3 So

el.& wile: ecrees with the slopes of the remarkably straight decay

Diw # shor adnocs the gum? perlod of time for the Fnivetek ateoli

Soaks. ov rigdes (aPh-S2:21). However, the Rongelap Atoll plarictoa

Vow caves Sifter tron tacse of aninetok a@toii in having a cows-

Var Phox.ve. In fact, curve = disolavys up to the 1750th day ai-

mest a caatiommouvlfell?e ar a:igut 740 sans, and from davs 1350 to

afitdy 2 950e1ay aalav-live., OG.pverc 2. ana 4 deviate onl: slightly

<¢wy, So aw, tee woe me Se ft eH « ¢ ~ ogShop oeais Daettern, oedisg octeeoer ino ure arly seevlons. Gamma-

Specter ur, of the Seupi of eucvs 2 on Noverber 6 and weemcer

, ’ ye . ye +. a
‘, wily Se 4 4 ot ak gel “”, tail asa > ww be th: primers gone

a ate ' to ye ape eG a a eeyp oe dee yee cece: ’ : tp AAT etBe. bie ey 4 wee ew PPL a Lee ar 2} spot. IC .y isd . By AGL LeO Ve.

beiTEOP Pater ie bo yce iseteues, contributing to the 4: -uav Rais

4 - wn” tae . my, wn . r . . : + 7 - nA ” .waste af Or 0 ol uave. TR: beCln. gr ia, curves 4-', Gecuyed raotals

Ve os es ‘ , pee ~ ss en(elore , Sore cep b cause OY mesont orfcin (Reewing), but wan

a odbect cet ward Plexure,

Si alg) Ves .utas Mates Lt wat ovident that there wus & more

rata pce wy ot tie radioagccvlvity dm plankvon from the part of vhe

Zovoba or Roneslap Telond than o¢e rita mear Kuvelle Islana. This

is into rpre.od as inaleaving the influence of recent Redwing, detona-

tious prvieisy within &@ montn preceding ‘Pewa -{7-21~+56> whose fallous

thus Ff Pee eos td: af

~ 104,



atgeeted tae Southern more wnan tne nortnern part of Rongelap Atoll.

Samples tuf7o-77 of plankton collected July 1956 from the Rongelap

Islan: vicinity of honselap Lagoon were more radioactive when first

couns-C one insnta after collecting than the corresponding sample

(QU74) from the lagoon near Kecelle Island. One of tne Rongelap

Island cumples (4077) was anor 2} to 9 times more radioacthe than

tue over two Sumples 410 ae teyeu most rapidly of those studied.

Witain o wacks it wus less tian haif (.44) as actse as when first

counte.., wilde tne ot.:er tvo Bultples CGecayed only to32.5 “:6 of their

Origvini: vilues. When recounted as much asa year still later,

this sa ole that had originally been tne highest of the three was

leasu ruttoiuctive of all, tiucs verif,ing its earlier rapid decay.

Furthemear:*, tne ctner hongelap Isiund sample, also, had decayed more

tnan in.i cAtaer of the Kacelie Isiand samples. |

Teeay Of Marsh 1359 samples was negligible during the two months

from Jeptemteor to November 1l,5c, wnile August 1958. samples decayed

duriin, 01 monta of Novemper 1353 fairly rapidly, with a half-life

Of atous 2.95 Gars, tnus supportin,: the assumption that the incressed

.
‘Levels were aturiuutebvie to the Harautack series of detonations.o

Tne rate of cecay Of tue samples collected in 1954 was less

Stecp Cian the rave of deciine of rudiouctivity in Rongelap Lagoon

Deaiuttin. Da Fissure > bie veeax olopes of curves 1 to 2 range from

el. LO uw maxiinun Ol -c.4+, even in tie steep portion from 060 to 1740

Give, Vo lle fa Pisgure €, the ceeline slope shown by the dotted iine?

//0.
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ig -..y. Gompensating tor une additions fron tae 1956 fallout

wre ida OL, imperceptibly Steepen tne decline, thus increasing

Lrpunec between decay and decline slopes.

Tle con3sislelut acreriment in JjJecay rate between the two

Plankton simples reculting from pueired tows (last column of

Tuble 2) 4s a pnenomenen of special interest. As examples, the

pair of samples from Allinginae on Gctober 23, 1955 had decay

Slcepes of -1.5¢ and -1.53 wnile the pair of samples from the same

sagduu on toe following day hao slopes of -1.71 and -1.73; the

ecunts ta January 1575 also snov nearly equal decay rates for the

Paired tors. This untformity !n decay rate for paired plankton

towS S2;.es5ts uniformivy 1.1 raciochemical compostion at any onea

Sane ane loeniity, but alirrerenc composition in the plankton at

d4r2 ryeut ulies Or Joaslivties.

D.pin: the virsc «e rzars (1754-55) Kabelle Isiand samples

were 2-5 Clines .§ Mivioactive 2s those from Rongeiap Island. he

27956 : twins sep'es riisec tne July 3956 values of the Rongelap

Islas. ve gion abeve S1o3e cf Kare@aie, but by July 1957 Rongelap

values ceerineu ve a level far below Kabelle, only to exceed (al-

trounor stenifieantl: ) Hareiie again in Mareh 1958. By August ¢

of iv} rFougelap was suite siinificantly higher than Kabelle. Tne

{allows trom the HYardtacx series is reflected in the higher levels

of as{tivity in August, thuna in March 1958,

fi)



one

Considering the atoll as a whole, and the three successive

test series, the evidence from Figure 2 suggests that the 1956

serles contributed not more than 1/100 as much radioactivity as

the original 1294 faliout, and the 1958 series, not more than

L/estn as much as tie 1956 series.

it} lsu concluded that tie nerthern part of Rongelap Atoll

_reseived a heavier taullout from the March 1, 1954 detonation at

Brrind taw cia che southern pert. In contrast, the relatively

Slicat Callout from laser detontions affected the soukthern

rom thin the northern partis of the atoll, as is evidenced by

fae hi sier levels of radiozctivity at Rongelap Island than at

Kearecle Island.

“Ua:



Summary

1, Leveis of activity of the plankton for the eastern Lagoon

were sampled nine times in 1954-58. The first observedlevel

on Maren 26, 1954, 25 days after detonationof “Bravo" at Bikin4,

was, expressed in microcuries per kilogram of planktonic ash, about

2000. By mid-December 1954, 1t had declineto 50,. aad.by late

October 1955, to 6. Fallout from the Redwing series raised the

July 1256 level to approximately 100. In July 1957 levels were

still between 15 and 100, but by early March 1958, shad declined

to 0.3. Fallout from the Hardtack series rained juguat 1958.”

levels to only 0.8 -4 ye/kg ash, the last observation.

Tae decline rate, disregarding the two péake following Redwing

and Hardtuck, but including their later residual effects,, was steep

with a slope of -3.5. —— .Oo° . 2

2. From the data for the years 1954-57, it was shown that results

were nearly twice as consistent when based upon éshas upon wet
f

weight, and that there was no significant.atererspoe4in activity

between samples taken with fine and coarse meshed neta. . |

3. On the asn weight basis, the levels An 1955, at ailinginae atoll’

were no iiigher than at Rongelap Atoll, ‘whereas theywere higher on

the wet weight basis. . no oo

4. Decay slopes of pre-Redwing samples ranged from ~2,6to -2. 4,

while the decline slope for the lagoon asa whole overthie period

w28 -5.5, so that the decline was more rapid'than the decay.
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peve its tbe radioustivicty of plankton at Rongelap Atoll, 1954-1986,

( abscract
 

THiS paper brings tojether aviilable cata on the betu-activity

o§ RhanKTom a> Rengetap Siois ror the period 1954-15958 tneluding

the values of radioaetivity reported in UWFL-+2 and 42. Values ure

piven omtne asn as well aus tne welt weignt basis, und arc shown to

fe more consistent on tie ash weight basis. In a comparison of re-

suite frommnets of Gifiverent mesh sive, no signiricant difference

appearai Im Jevels oi activity between fine and coarse mesh} plank-

Tom Wels. Rates of deray ever a 2-5 yeux period are given for atout

Cc 3u gem.ies. Tae Cebllaus in at ls eunsiderod to nave contributed

ye Lé@ss Therm \Jlooth as muck ranioactivity as that of 154, and the

Wd ISSEZ NOKT. Less Thenl/aoth thetor 1956. The 195"-55 fallout

\ aFeclted Privmant ky the mortherr:, amd tne 1956 ani IGF fallouts, the

gouFherm, Pex] of theafin.

e
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Poaaius.. la Ronjrlup Logocn ftrse took up laise amounts of

Mel urttvivy from the fallout following Srivo detonation at Bikint

ALILL on ase 4, 1954. sSinee tnen, tne radioactivity nas declined

Wot ody recautively 3giigny acaitions trom tie two succeeding series

er tesmin lobo (Peawing) ana 1068 (Hardtaexk}. Since the writing

of Ll “heii, clankton ‘11s Leen collected four times, July 1956 and

Levi, ant Maren snd August 1953.
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