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bevelp—of£-B-radiocactivity of plankton at Rongelap Atoll 195& 1958

Abstract
This paper brings together available data on the'beta—ectivity
of plinkton at Rongelap Atoll for the period 1954-1958 including

tae values of radioactivity reported in UWFL-42 end’uz. Values are

Fra

given on the ash as well as the wet welght basis,dand4are shown to

be more conslistent on the ash welght basis. 1In a comparison of re-

'sults from nets of different mesh size, no significant difference -

et

appeared 1n levels of activity between fine and coarse mesH\&.Plank-

ton nets. Rates of decay over a 2- 3 year period are given for aboutﬂf7

30 samples. The fallout in 1956 is considered to haVe contributed
less than 1/100th as much radloactivity as that of 1954 and the
1658 fallout, less than 1/20th that of 1956 The 1954 55 fallout
affected primarily the northern, and the 1956 and 1958 fallouts, the

southern, parts of the atoll.

Introduction

- "

Piankton 1n Rong clap Lagoon first took up large amounts of

radioa:tivity from the fillout following Bravo detonation at Bikini

Atoll on March 1, 1954, Since then, tne radioactivity has declined

with only relatively s.izht udditlons from the “two succeeding series S

of test® in 1356 (Redwing) and 1958 (Hardtack) Since the writing ’
of UwW7L-43, plankton has been colilected four times, July 1956 and .

1787, and Marcn and August 1358.

.
i




Thaz pre-eat renort ,lves av.1l:tle data through 1658 including
a re-vaiuction of 1354-35% counts upon which UWFL-42:43 reported,
but a3ing; ash welgnt as well ac wet welght, with a modification of
results, and 2 comparlson of ictivity yielded by fine-mesh as con-
tr.tec witih coarse-mech pliankton nets. Tne rate of physlecal decay

chqvh:.};;. , here'n fe et
of earl. s mples is comnared vith the rate ofAdecline,of successive

samplings atv later dates, up to more tnan four years after the orig-

inal fullout.

lethods

Methods of ccllecting and protessing of the 1954-1355 materials
are dosc~ibed in UWFL-42:%7 and UWFL-43:44. In 1556 and 1957, col-
lectiny differed from that of rreviocus years in that amphiblous air
craft »r rubber boais were used for towinpg the nets. Methods of
procecsing wore uanchanged.

In 19393, plankton tows were made with 1/2-meter nylon nets of
7C-80 mesans per inch by towing from 2n L3SVE (March) or 2 DUKYW (Auzust)
for froa 10 to 3C minveies 2t a veloelity of éé%?—j miles per hour
during dayilgnz, 2rd witain 3 (usually 1-2) miles of the localities
indicat:d n Mable 2.

In Au,ust 1953, only, plankton win3 also collected from.the Sh¢=”7V9*

LEM

"Alolo" by weans of pumplng which not only permitted a more precise
measurcment of volume of sea water filtefed, and pin-pointing of
locaticn of the sampiias station cthan is possible wifh tows, but also

allowed s!maltaneous samplins of the lagoon-bottom materlal. Thus,

e 77
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e
at the ten consecutively numbered stations indicated 1n Figure 1,

rargin5 along the southern and eastern portions of the lagoon,

totii pliankton and bottom material were sampled At the first four

I K

stations gea water was punped from astern of the "Aloto" by means
of a high-speed, gasoline powered fir#fighting pump with a capac-
ity of about 40 gallons per minute, while at the other six stations

) w

a more rellable, submersiblie, electric pump operating ulongside the

l

for 30 minutes

with the mouth of the net above water, ao tnat hll pumped water

ship gave 180 gallons per minute. Puhping éﬁnti
. P 1,'_ E .“.-

went through the net,

Pumping, as here done, although more‘quehtitatiue,‘was less |
desirable than towing for two reasons. Smaller samples of plankton
were obtalined, and debris from the ship seened unavoidable

Praservation of the plankton was 1n hlcohol except for the tows
;

in Au,sust near Kabelle Island. Here the bucket was removed from the

P k

net and tae end of the net tied closed. After towing, the net was
wished down, dratned, untied, and the plankton hcraped directly into
small plastic bags in which it was later dried at Bo'c without pre-

servative. This simplification avoided tne almost inevitable leakage

?

at the ba, onet type fitting of the plankton,bucket, and expedited the
processing; it 1s roconmended where radlo- assay is the primary Ob-

Jjective.
For laboratory processing of the March 1958 oampies,Athe pre-'

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

bed

activity (practically lacking] before discardihg. ﬁThismavoided most
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8ea sa.t which might unadvertently have been included at the time
of rreiervation. Tae August 1953 samples including preservative,
were ev.porated to dryness, so that the sample fromFStation 7 in-
ciuding 38311t water accldentally used for washing the plankton bucket,
appeared low in radioactivity. 7he careful work of Dr Rewnz, Ge/dz‘dy n
processing the plankton sampies of Avgust [95& s gratefully ncknaw/edjed.
Data after 1356 are presented as of the date of counting, rather
than beling corrected back to déte of collecting as was done for the
1)54-55 material. It is probable that 1: corrections for decay could
have been applied to the 1356 détaftﬁe levels on the date of collec-
tlon woula have been four.d to be about twice as higﬂ as those here

glven for tne date of counting, but data from later collectlons would

have been practlically unaltered.

Results and discusslon

Tables 1 and 2 glve the plankton data from 1954 to 1958, includ-

ing the v.lues froh which Tutle 12 of the precedling report, UWFL-43, f,
was cc&niled. Individual plate values appear in order to show the
degree of varliollity, and for 1354-55 to permit comparison of coarsé
and fine mesh net samples. Fadloactlvity is expressed per unit welght
of both wet plankton and planktconlic ash in order to assess the relative
suitir”llty of these two buses of reporting results.

. evels of radloactivity were equ:illy high in coars;:in fine

meshe¥ nnts. The equality prevalls on elther wet welght or ash weight

basils imonz the ten pairs of simultaneous tows with coarse and fine

¥ 100.
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Table 1. levels and decay rates of beta radloactivity of Rongelap-Ailinginae plankton, 1954-1957

Decay 8slope

Plankton net Diam- First count from date of
Number Meshes Mater- eter Date of Date of in uc/kg* first count-
Plate design- per 1al of net collect- first Ash Wet ing to Oct.
No. Atoll Island nation inch inches 1ing counting basis basis 30, 1957
8201 Rongelap Labaredj 12 125 ? ? 3-26-54 5-11-54 83 - - 1.08
8202 " il 1l " ? 2 i f 2330 -— - 1. 32
8303 " " " " ? ? "o " 4000 140 - 1.27
8239 " Kabelle 6 T4  S1lk 20 7-16-54 8-11-54 68 2.1 - 1.32
8240 § " 20 173 " 20 " " be 2.7 - 1.33
19005 " . 6 or
20 -- " 20 12-8-54 1-3-55 168 6.2 - 1.7%
19006 1 1"t " - 1" n " 1t 168 lO . u - 1 . 35*..
19019 " Labaredj 6 T4 " " 12-18-54 " 104 5.0 -1.72
19020 1" 1"t ‘ 20 173 ] " 1] 1 32 3 . 9 - l . 73
19024 " Rongelap © Th " " 1-26-55 2-22-55 25 .54 - 1,68
19025 1" 1t ) 20 1(3 ]} ] 1" " 2)4 '95 - 1.72
19026 " Labaredj 6 T4 " " 1-28-55 " 27 .93 - 1.56
19027 "o " 20 173 n " n " 12 . )41 - 1. 55
19028 " Kabelle 6 T4 " " 1-29-55 " 58 1.8 - 1.61
19029 . " " 20 173 " " " " 93 5.8 - 1.61
‘ 19030 - " Lukuen 6 T4 " " 1-30-55 " 37 1.5 - 1.70
- . 4 19031 ‘ " 1 20 173 ”n n 4] 1] 95 4 . u - l . 70
) 19067 " Kabelle 1 74 Nylon " 10-21-55 11-26-55 6.4 .20 - 1.76
. 19068 " " 2 157 " " " . 6.9 .18 - 1.72
© 19069 " Rongelap 1 T4 " " 10-22-55 " 2.1 Oohl - 73%ws
T 519070 " " 2 157 " " " o 2.0 .047 - 1.38
Aus %19071 Allinglnae
- 3 MoJiri-Enibuk 1 Th " " 10-23-55 " 4.5 .70 - 1.58
;,; § ; 19072 " " 2 157 n " fn " 5.5 .34 - 1.53
1wl 19073 " " 1 T4 " " 10-24-55 11-27-55 4.6 .94 -1.7n
E; 19074 " " 2 151 " " " " 7.4 .80 -1.73
@l €076 Rongelap Rongelap 20 170 8ilk 12 7-23-55 8-23-56 h1 2.2 - 5.3
g 1 6077 1 t 20 170 n 1t 1] L 178 19 _11 . u
l ;
:J"§-



Decay slope

Plankton net Diam- First count from date of

Number Meshes Mater- eter Date of Date of in uc/kg* first count-
Plate design- per ial of net collect- first Ash Wet 1ng to Oct.
No. Atoll Island nation inch inches 1ing counting basls basis 30, 1957
6078 Rongelap Kabelle 20 170 Silk 12 7-2U-56 B-23-56 20%%#x  LoEwss  __
6079 n‘ " ’ # tr " 1 " 1" 72 u .0 - u . 4
6121 " Rongelap 6 74 Nylon 20 7-17-57 - 8-16-57 14 .20 - 3.7
6122 " ~ Kabelle 6 T4 " 20 7-18-57 8-16-57 93 6.0 - 1.10

* As oflcollecting date for 1954-55, and as of counting date for 1956-57, samples.

*%
*%%

Last count 9-6-55. Plate missing.
Low plate count; large error. _
#%##% Decay curve rose, invalidating the entry.




Table 2. levels of beta radiocactivity of plankton collected from Rongelap Lagoon in 1958.

' First c¢ount Second count Third count
Locality Collec- Collec- Plate Month & uc/kg Month & uc/kg Month & uc/kg Preserva-
tion tion No. '58 day ash day ash day ash tion of
date riumber series 1958 1958 1958 plankton
Rongelap I. March 1 Tow 1 5001 9-16 .24 11-20 .25 aleohol
" 1 1" " 2 5002 n . 3( n ) 34 1"
n " " " 3 5003 " . 32 11_21 . 33 "
Kabelle I. March 9 Tow 1 5004 9-16 .33 "
" n 1" 1] 2 5005 ] .077 11_18 ‘103 "
Rongelap I. Aug. 16 Tow 1 5023 10-22 6.8 11-19 4.5 "
" " " " 2 5022 " 3.5 11-19 3.5 11-19 3.8 "
[l " " 11 3 5021 " u . 6 1] 2 . 9 "
" 1] H " 4 5019 " 3 . u L 3 . O 1]
1] " 1" " 5 5027 " u_ . 2 " 3 . 2 1"
Enlaetok I. Aug. 18 Tow 1 5026 10-22 3.3 11-19 2.7 11-21 2.7 "
" " " Tows 2-5 5020 10-22 3.7 " 2.7 "
" " " " 6-7 5024 16-22 2.6 " 2.7 "
n ] " " 8 5025 n 1.6 n 1.3 11_19 1.0_ "
Kabelle I. Aug. 21 Tow 1 5006 9-16 1.1 11-18 .62 11-20 .59 dried"fresh
" " " " 1 5028 11-18 .43 11-18 .52 "
I " " 1 2 5029 1t . 66 11-21 . 7)4 "
fn n 3] it 3 5030 n 1 . 3 11_21 1 . 25 n
" " 1t " u 5031 " 1 . 1 H
1" " 1] " 5 5032 ] . 63 n
: » U] " " n 6 5033 " . 88 . L
. ‘hggkigan Pass Aug. 15 Sta. 1 5017 10-22 5.7 11-20 k.0 alcohol
{ " 2 5014 " 021 " .021 "
" 3 5015 " .034 11-21 .019 "
" 4 5018 " .53 11-.20 41 ' "
L] ) 5 5011 fn . 78 n . 59 1"
" 6 5016 " 46 " .37 "
" 7 5010 " .057 " .019 11-21 .019 "
" 8 5012 " 077 11-21 094 "
1] 9 5013 1 . 29 Al . 14 . 1]
" 10 5609 " .026 11-20 .026 "




mesngd nets listed iﬁ Table 1. The higher value of the pair;¥9as from
1 coarsze mesh net 5 times and from a fine mesh net 5 times on the ash
wei;hi Lacls and the same wac true on the wet weigﬁt basis. In only
hall of tne -is=s was tie same mesh size hipsher on both the ash and
the wet bzsis. All of this inaicates randomness, or ia other words,

a luck of'correlatiob between mesh size and spedific activity.

In our eariier reports, beta radicactlivity of plankton as de-
terrinec 1in methane#iow counters has been reported on the wet basis
sc that tiae specifie actlvity of plankton may be compafed with that
of other substances. This involves attempting to drain watef uni-
forml, from the plankton samples at the time of preparing the plates.
Tlie v2rring water content of the planktonic organisms causes uncer-
talnty 1in evaluating the amount of wet plankton belng radio-assayed.

It wis shown (UWFL-53:13) that if results were based on the amount

of planktonlc ash rather than on the amount of wet plankton, the

variat 111ty in radioactivity of replicated tows was reduced to only orne
nalf the vilue obtained on the wet basis.

Similariy, the present data for Rongelap Atoll were more con-
glstc it on an ash than on a wet basis. The greatest disparities be-
tween the two values for pialred tows occurred in the 1956'collections,
as s«en 1in Tzble 1. At Kabelqu'the ratio between the two values was
only 3.6 on the 2sh basis, but 3.9 on the wet basis, and at Rongelap I.
only 4.7, =1 btusis, but 8.6, wet basis, so that here, as at Eniwetok,Al#

tae variibility 1s only half as great on the ash as on the wet basis.




Further, the averige level of actlvity in plankton from
Allinzinac Lagoon in October 1535 was noted (UWFL‘MB:NM) to be
hignhcr thzan 1in Rongelap Lagoon on the wet welgnt basls. But if
the radioactivity per unit of ash weight instead of wet weight 1is
used, the Allinginae levels are no higher than in Rengelap Lagoon
nezr Kibelle Islani {Tible 1).

Thus, 1t seems deslirable to report radlioactivity of piankton
on an ash welght basis, even though other organisms and substances
mignt more desirably be considered on a wet weight basis.

Flzure % shows the trend of radiocactivity in the plankton
simples Srom Rongelp Jawoon {from 195% through 1958) related to
time, using & .og-.Cc; nlot of the beta aztivity on an ash weight
Lasls as determined »ith 2 nelnane fléw counter. Data are from
Tables 1 and 2. "The douted line showlng a decline slopé of -3.5
was fitted bj Inspection to tne minimal points near 3C0, 600 and
100 d v, poinus removed as far as possible from the effects of
the Reuwlnz and Hardtuck seriles of detonations.

The maximum level of the lagocn plankton a déy or two after
Mirch 1, 124 may be con:ectured b, extrapolating back one cyclé
on Flgare 720 It 1s evident that maxima must have been at least

27,002 we/ks of ash.

"3

Further reference to Flgure 2 shows that Bravo must have con-

tributed 120 times as much activity as Redwing, and Redwlng 20 to
1D tlmes arc uch as Hardtack. The decline picture is character-

ictic in 19s pattern. Rises result from the fallouts, followed Dby

steen declines until Lhe next fallout.
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Figure 2. Trends in beta radioactivity of plankton in
the eastern part of Rongelap Lagoon from 1954 to 1958.

e

s e i

" DOR ARCHIVES

~SO6



12.

“region of Kabelle Island in late 1954 and‘frém 1956 to 1957.

Trie unusual pattern nezar Kabelle Island 1s undoubtedly assoé—
late! with its geograpnical location. Isolated in the northeastern
corner of the atoll, it 1s so located that unléss fallout occurs
directly there, a long time may be required for activity to drift
there b lagoon currents. Although fallout in Marcﬁ‘1954‘did hit
Kebe:lie Island, the adjacent lagoon area may have been temporarily
refreshed by relatively uncontamlnated ocean wéteb entering from
the 1nter-iéland channels at the time plankton was flrst sampled
near Kakelle in July 1954, Then, by December 1954van influx of
cantaminated lagoon water could have occurred near Kabelle.

The rise from 1956 to 1957 probably resulted from a similar
influx near Kabelle Island of contaminated lagoon water, since hﬂ'
thls cuse 1t 1g falrly certailn from data on terrestrial samplihg,
that the 1356 fallout did not affect Kabelle Island as much as it
did thé more southern islands. Because of its 1$olated location
this northeact bay of the lagoon may be expected to.vary in the
radloactivity of 1its plankton. |

Figure 3 shows, on log-log plot, the decay patterns of six

. Ordinal
samples counted on more thsn three occasions. Oﬁﬂanal values apply
orlly t,» each curve separately, and do not permit comparison of ab-
soliute racloactivity between curves. The date of reference is taken

as March 1, 1354 because the detonatlon of this date 1s believed to

rnive contributed many times as much radiocacfivity to the atoll as

R
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a:d sueencding sorles.  Curves 1-2 represent the radlo-decay of
s.opl-s co.lected 10-.1 months af'ter March 1, 1354, while curves
L-n pertain S0 sumples co.lected sioritly after the Redwing series.
The twd> .rouns differ In both steepness and direction of curvature.
The first group, curves 1-3, décayed with a log-log slope df -1.3 to
-1.4 wiicn a:rees with tne slopes ol the remarkébly straight decay
carveg over :1lnost the aame perlod of time for the Eniwetok Atell
piikcen senples (UdPLi53:2l}. HJowever, the Rongelap Atoll plarkton
dec iy culrves differ rrom those of Zniwetok atoll 1n‘hav1ng a down-
ward flexure. 1In fact, curve 2 displays up to tﬁe 1250th day al-
most a aalform halt-1ife of about 2.0 days, and from days 1350 to
1740, a 430-daiy nalr-l1life. Curves 1 and 3 deviate only slightly
fror. tiils patﬁern, being steeper in the early sections. Gamﬁa-
spectrumetry of the sample of curve 2 on November 6 énd December
9, 10457 showed Celm‘l of 285-day half 1life to be the primary con-
stltuert, whlch 18 presumable accompanied by small, undetected
amounts of longer-lived isotopes, contributing td the 430-day half
1ife afser 1550 days. The second group, curves 4-6, decayed rapidly
(slopes -4.1 to -10.8) because of recent érigin (Redwing), but with
a distinct upward flexure.

In studying the decay rates it was evldent that there was a more
rapid decay of the radioactivity in plankton frdm the part of/the
lagoon near Rongelap Island than occurred near Kébelle Island.‘ This

is intorpreted as indicating the influence of recent Redwing detona-

tions probabiy -within e month-preceaing-Pewa {F~2d56+ whose fallout

thus _presiv aé :’Lf
"{ DO® AREHIVES k7
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affected the southern more than the northern part of ﬁnngelap Atoll

Samples 6076-77 of plankton collected July-1956 from the Rongelap

t-

Island vicinity of Rongelap Lagoon were more radioactive when first
counted one month after collecting than the corresponding sample

(6079) from the lagoon near Kabelle Island.- One of the Rongelap

-

,J o

Island samples (6077) was about 24 to G times wore radioacthe than
.7**{'2._"‘

the other two samples and decayed most rapidly of thosewptudied
Within &6 weeks 1t was less than half (.44) ae aotie ae when first

Jl‘t
fj

counted while the other two sa.mples decayed only too.ﬁ 6 of‘ their'

original values. When recounted as much ae a yearfstill later, -

REETR S

this sariple that had originally been the highest of the three was

-‘«\

least radloactive of all, thus verifying 1ts eerlier"rapid decay

\ »'_..,

Furthermore, the other Rongelap Island sample, aIeo, nad decayed more

“+ ,;a‘x

than had elther of the Kabelle Island samples.”

, AT e
RORT SN
¢ .

Deciy of March 1958 samples was negligible dﬁring tne“two months
from September to November 1958, while August 1958 aamples deeayed

during the month of November 1958 fal rly rapidly, with ‘a half life _

Jw b

of atout 100 days, thus supportinb the assumption‘that the 1ncreaeed

“w %P

levels were attributable to the Hardtack series of detcnations

T I

The rate of decay of the samples collected in 1954 was less
steep than the rate of decline of radioactivlty in angelap Lagoon
plankton. In Figure_} phe decay slopes of curves I to 3~range.from
-1.6 to a maximum of -2. 4 even in the steep portion from 660 to 1740

days, wnile in Filgure 2, the decline 810pe shown by thc dotted line

[y




/e

18 -7.5. Compensating for the additions from the 1956 fallout
would only imperceptibly steepen tne decline, thus increasing
the liff:rence between decay and decline slopesﬂ |

The coniistent acreement in decay rate between ihé two .
plankton samples reculting from paired tows (last.o;lumn of
Table 1) is a phenomenon of speclal 1nterest As examples, the _

palr of samplec [{rom Ailinglnae on Cctober 25, 1955 had decay

slopes of -1.58 and -1.53 while the pair of samples from the same

r,_i,a ;

lagoon on the following day had slopes of -1. 71 and -l 7}, the '»
. “‘. . Vs
ccunts in January 1955 also show nearly equal dacly‘rates ror the

H A T
o

paired tows. This uniformity in decay rate for paired plankton
tows suggsests uniformity in radiochemical compostian at any one

tine anu locality, but different composition in the plankton at

-v

differRent times or localities. 3 f;eiﬁ“.
Durin; the first 2 years (1954-55) Kabelle Island samples

. were 2-5 times as radioactive as those from chgelap Island The'
195€ Recwing series raised the July 1956 values of the Rongelap
Island rezion above those of Kabelle, but by July 1957 chgelap
values declined to a level far below Kabelle, only to exceed (al-

t hcugh not significantly) Kabelle again in March 1958 By August é
of 1453 Rongelap was &%t 3ignificantly higher than.Kabélle. The

fallovt frum the Hardtack serles 1s reflected in the higher levels

of acYtivity in August, than in March 19358.




17

Cnstdering the atoll as 2 whole, and the three successive

LAY S

“ect series, tne evidence from Figure 2 suggests that the 1956

) L3~

s cortributed not wore than 1/100 as much radioactivity as
t.e or.g'ail 1054% fallout, zni the 1958 series, not more than

17050 2 puch as the 1950 seri:s.
f% i, econeladed Uhit toe norrthern part of Rongelap Atoll

Veor L w =

rece vond 3 neaviery (dlicut from the March 1, 1354 detonatlon at
Zida the couthern part.  In contrast, the relatively
s2int "allcout from luter deton:itions affected the souythern

rore thwn tae northerr. parts of the atoll, 28 is evidenced by

tae hisawer Levels of radliocctivity at Rongelap Island than at

5 et el



Summar:y

1. Tevels of nectivity of the plankton for the eastern lagoon

Y

were s._mnled nine tines in 1384-58. The flrst observed level

0

2 Marea oF, 1354, 25 davs after detonitlon of "Bravo” at Bikini,
w8, exnressed 1n micfocuries per kilozram of planktonic ash, about
LJC . Fy oaald-December 1394, 1% had decline to 50, and by late
Ceteber L%, to 6. Fzllouwt fror “he Redwing series raised the
Julv 0 Level to apprcxirately 100, In July 1957 levels were
scill vetweon 15 and 160, but ity early Muareh 1958, had declined

to U.J. "allout from the l.r'tick series raised August 1958
lovels oo oonly 02 -4 42 /e ach, the last observation.

T.:e declline rate, dlorersariing tie two peaks following Redwing

Hordtack, buf lncludla; thelr later residual eflects, was steep

¥y
—~
>4

vithh 1 soope of =305,

me dutz for the veurs 13%4-57, it was shown that results

ny
B!
2
)
g
cr

were ne.rly twice as consistent when tased upon ash as upon wet
. 2 1 4 . N
welsht, and that there was no significant differepce in activity

between cumples taken wlth flne and coarse meshed nets.

I

3, On the a3n welgnt bagsls, the levels in 1955 at Allinginae Atoll
were no algzher than at Rongelap Atoll, whereas they were higher on
the wel velght basis.

s

ccay slones of pre-Redwing samples ranged from -1.6 to =2.4,

3

4.
whille the decline slope for the lagoon as a whole over thls period

wis -°.%, 30 thut the decline was more rapid than the decay.
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