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-:fros.<; hefa · f•· 
Levels -of' B radioactivity of plankton at R~rlg~lap Atoll,. 1954-1958. 

. " 

Abstract 

Th'..s paper brings together available data on the beta-activity 

of pl .mkton at Rongelap Atoll for the period l954-l958 inc.ludin.g 

t:1e valuf'.1 of radioac ti vi ty reported in UWFL-42 and 43. . Value a are 
.ir\.f 

I < 

~iven on the ash as well a~3 the wet weight baa1s, -~d 'are shown to 

be more co:1sistent on the as:1 weight basis. 
'. ~ . 

In a comparison of re-
..;~'·~ .. ~ ... .' ~ ,..- . 

' . 
sul ts frorr. nets of dlfferent mesh size, no significant '.differ-ence ... 

<~,,,; • 
~ ·. . :; . ·~ . 

. . . 

appe=i.red 1n levels of activity between ·fine Md, Joarse ·mesn~~·plank-
. ' .,;".::;·':'<'. ... ~,.·):,·,:·'i . 

ton nets. Rates of decay over a 2-3 year period are given· .for about . · 
. . . ~: ·_.,.. .. :'.,.:·~:~·;~i·· ~.. . . ./ -

30 samples. The fallout in 1956 is considered to have.contributed 
·- ' ... ! . . 

less than l/lOOth as much radioactivity as that of 1954, andthe , . . . 
1~·58 fallout, less than 1/20 th that of -1956 .. >l'he ;' i9s4-55 fallout 

~ . ~) ~· .. , ,. :~ ~ -~ . . ' ,. :.. ' 

',. . . t • • , 

affec:.ed primarily the northern, and the 1956and 1958 fallouts, the 
'; .... ~· : I 

sm: thern, pi.irts of the atoll. 
"• 

·. ·' 

Introduction 

Plankt0n in Ron~elap Lagoon first took up large~amounts of 
,. -

radioa:tivity from the f'lllout following Bravo detonation at Bikini 

Ato 11 on M.J.rcl1 1, 1954. .Since tht>n, the radioac t1v1 ty has declined 
. 

wit!1 ;>r.ly relatively s~ie;ht .J.Cdlti:ms from the two i:focceeding series 
.,. 

of tesmin 1356 (Redwing) and 1958 (Hardtack). Since the writing 

.,, 
or U'.-.-?L-·J.3, plankton :1as been collected four times, July 1956 and 

1')~7, .J.n.1 March and Aucnst 1-158. 



a rr: ~v:_d.u~.:. t ion o:: 1':154-55 co1.1r. t~ upon whi~h UWFL-42: 43 reported, 

but ;.iinJ_: ::i3h ~·:elght as well .J.:~ \':et weight, v1ith a modification of 

lY· -~ul ts, a~1(! J. cornp.irlson of lC t:i vi tJ yielded by fine-mesh as con-

tr- dPf' 11:!. t:-:. co:irse-me;:h p:l.z.nkton nets. Tne r'.1 te of physical decay 
c h,_.,,:r-...,_, hit re ;fl -tc r-rll~j 

of e:-~rl,, s ~r.ples is cor..;J~".red Fi th the rate of;\ decline 1 of successive 

SJ.mpl::-ws J.t l:J.ter d'1tes, up <co rr.ore than four years after the orig-

inal f J.l::.out. 

Methods 

Method:; of collecting 3.nd proeessing of the 1954-1J55 materials 

are <'.n.sc·"ibe<.i in tr.ffL-4?:):) and UWFL-43:44. In 1".)56 and 1957, col-

lee tini:.: dif r~- r-e:J fro::: that of ~rcvious years in th.at amphibious air 

craft -:ir 1·ub":.J€~r bO'J.:..s ~·:ere use(' for towine the net3. Methods of 

processin,_:; ~·!':re Uilchan;,:ed. 

In 1933, pl3.nxton tOTtJ3 wE:re m.'1<i.e with 1/2-meter nylon nets of 

7C-3ll mr:snc:s !'fr inch by tmdng fro:-1 ::..n LSVl' (March) ore. DUK':l (.~u,~ust) 

f Jr f ro;.1 l(..l to )C r:.Ln1 ~es 't a velocity o:' 2 t, -5 miles per hour 

durint:~ da;}'l..'...g.1:, icd wi;:;.1iu 3 (u:>uJ.lly 1-2) miles of the localities 

In Al' -·1~·- J.'"C:~ )"'l·· l kt 1 11 ~ d f th s -,.,1 ... ..-:.· 't -·'°'"' :::..i(,, • '" :i, pan on·,;,,, a so co· ecve rom e 1.-·...;?:· ..-o-.·. 
I. LSft..;' 

''.\lo~'.)" b;y i1:r-.:.ins of rur.1'.)ing ""hi~h not only permitted a more precise 

meas-..i.rr·:ncn L of vo lumP of se :1 Wd t;~r f 11 tered, and pin-pointing of 

locitir n of t:~:e S'1.mp.ii.Y: st::l.tion :ha:i is possible \l'ith tows, but also 

a.llovJAd s~r.iul'.;c.neo 1 1:::; s::i.mpl:..r::; of 0ne l:l.zoon-bottom materlc.L Thus, 



... '.''~· 
. -~:~ .. 
;, ... 

' 
•. ,.r.-. 

• , .~ 1" 

at the ten consecutively numbered stations ·1nd1cate·?. in Figure l, 

rar.ging along the southern and eastern portions or, the lagoon,; 

to c;1 p.:..ulk"von and bottom mater:!.al were sampled. At the first four 

st3.tio:1s sea water was pun.ped from astern of the .,A1oto" by means 
. . . 

of a hit;h-speed, gasoline powered, firer1g~t~'p~· with a capac-

1 t:1 of about 40 gallons per minute, while ~t the other six stations 
• . , • .r . • "· 

. ~ ••. , '• ., . . '- ~ i.\,f ..... ~ ' ' ..,. .,,... . .. - ... 
a m;>re reliable, submersible, electric puinp ope:r.a~ing alongside the 

, ' . ·' <~ ·:~;t/:;,,-t,"'' ;• ," . 
ship gave 18o gallons per minute. Pumping contia:ieC1 for 30 minutes 

. '·' ,''!'f<< /:·: ;~f ;,.:~;:~.· . :.:. 
with the mouth of the net above water, eo. ttytt ,~11: •ptimped ·water 

went thro~gh the net. 
. ·:_·:, 't.:r.~~:;~.:J~~::,}.,-, .:~" .· . 

y. , ~· ~· .: /-, .:, :: . . 
Pumping, as here done, although more quan'tit~tive~ was less 

desl rable than towing for two reasons. . Smal:ler' samples of plankton 
.. ' ~ :i.: . 

were obt:iined, and debris from the ship 'se~d.unav~1dable. 

Pr~servatlon of tne plankton was in ·~lcoh.Oi except for the tows 
• ~/. .. ~~·,' :· ~· ,. > ~: 

·~ I . ' 

in A~1sns t near Kabelle Is.land. Here the bucket wae' .removed from the 
,. ) 

net .J.nJ t.1e end of the net tied closed. 

.; . 
. j,)•": • 

After towing, the net was 

w.1.;hed doi,o.":1, dra:ned, unt'..ed, and the plankton tsc~aped directly into 
'v 

smal 1 pL.t!> tic l:a,_;s in which .: t was late~ d~i.ed at 8o,~9 ~ without pre-
• • .&. :• 

servative. Tnis simplification avoided the ali:Qost · irievi ta.ble leakage 
.; 

• 
at the b:.t~·onet-type fitting of the pl~ton bucket, anJ. expedited the 

. t 

procesninc;; it is recornr .. end.ed where radio-assay is the primary ob-

jective. 

For laboratory processing or' the .March l9S8- ~ampies, the pre-
I·.,.\ 

servative fluid was fll tered from the -plankton a:rld ·t~sted for, radio-
"' . " ·-

activity (practically lacking) before discarding. ;This avoided most 
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sea sa:t which might unadvertentl~ have been included at the time 

of ~rP.,~rvation. T.~e August 1958 s.J.mples including preserva~ive, 

were ev '"por,1ted to drynf'ss, so that the sample from .Station 7 in-

eluding s1l~ water accljentally used for washing the plankton bucket, 

appP.d.red low in radioactivity. ThecJrel•~J wo,.k o(V. R.@rnz,' Geldia'/ ,·n 
procef>S ~·ng -the p/anl<fcn 54mpl~s tJf A1.15ust 195~ is qrAft!(ully 11cknl)w/ed1ed. 

:>atJ. after 1'}56 are presented as of the da4e of counting, r'.3.ther 

tr.an b~ln~ corrected back to date of collecting as was done for the 

1 J54-55 ma;;erial. It 1s prob;ible that if corrections for decay could 

have be~n applied to the 1956 data the levels on the date of collec-

tion would h~ve bAen fou~d to be about twice as high as those here 

given for the d·1te of counting, but data from later collections would 

have been pn:ctica.lly unaltered. 

Results and discussion 

T:.ibles 1 and 2 glve the plankton data from 1954 to 1958, includ-

l:1g the v ~lues from wh!.cll T~Lt le 12 of the precedlng re po rt, UWFL-4 3, 1 .• 

wr.i.s ccmnili::d. Individual plate values appear in order to show the 

degree 0f v·ir L1b1li ty, ar.d for 1)54-55 to perrr.1 t comp:irlson of coarse 

and f lnE: m1::3h net Eu.rnpi.es. Far!lo:i.c t!v1ty is expressed per unit v1elght 

of both Wf't pl:mkton and planktonlc ash in order to assPss the relative 

su!t~~lity of these t~o bas~s of reporting results. 

aflt/ 
. .J~vels of I":idloactivity \':ere equ1l:y high !n coarse,,,in fine 

mesh~~ nr>ts. The equality prevails on either \t1P-t weight or ash weight 

bas ls .unon,;r the ten pairs of simultaneous tows w1 th coarse and fine 

. lt>O. 

DOI ABeHJVES l 



Table 1. Levels and decay rates of beta radioactivity of Rongelap-A111nginae plankton, 1954-1957 

Plankton net Diam-

Plate 
No. Atoll 

8201 
8202 
8303 
8239 
8240 

Rongelap 

19005 

19006 
19019 
19020 
19024 
19025 
19026 
19027 
19028 
19029 
19030. 
19031 
19067 
19068 
19069 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

" 
" 
II 

II 

II 

Island 

Labaredj 
II 

11 

Kabel le 
II 

II 

II 

Labaredj 
II 

Rongelap 
II 

Labaredj 
II 

Kabel le 
It 

Lukuen 
II 

Kabel le 
II 

Rongelap 
II 

Number 
design­
na tion 

12 
II 

II 

6 
20 

6 or 
20 

II 

6 
20 
6 

20 
6 

20 
6 

20 
6 

20 
l 
2 
1 
2 l...~ i~g+~ Ailing1nae 

~ · · Moj1r1-En1buk l 
~i ii ; 19072 II 

11 2 
J , .·' 19073 l1 II 1 
~ ' 1907 4 1I II 2 

1 GI 
1 

6o76 Rongelap Rongelap 20 
~ ( 6077 II 

11 20 

\ ' 
~ 

' ~ 
'S. 

Meshes Mater- eter 
per ial of net 

inch inches 

125 
11 

II 

74 
173 

74 
173 
74 

l·r3 
74 

173 
74 

173 
74 

173 
74 

157 
74 

157 

74 
157 

74 
151 
170 
170 

? 
? 
? 

Silk 
II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

" 
Nylon 

II 

" 
II 

" 
" 
II 

II 

Silk 
II 

? 
? 
? 

20 
20 

20 
II 

II 

It 

II 

II 

II 

II 

II 

II 

" 
" 
" 
" 
11 

II 

II 

II 

II 

" 
12 

II 

Date of Date of 
collect- first 
ing counting 

3-26-54 5-11-54 
II II 

II II 

7-16-54 8-11-54 
II II 

12-8-54 
11 

12-18-54 
11 

1-26-55 
II 

1-28-55 
II 

1-29-55 
II 

1-30-55 
" 

1-3-55 
II 

" 
11 

2-22-55 
II 

II 

If 

II 

II 

" 
II 

10-21-55 11-26-55 
II II 

10-22-55 II 

" II 

10-23-55 II 

" II 

10-24-55 11-27-55 
II It 

7-23-55 8-23-56 
II ff 

First count 
in uc/kg* 
Ash Wet 
basis basis 

83 
2330 
4000 

68 
46 

168 
168 
104 

32 
25 
24 
27 
12· 
58 
93 
37 
95 

6.4 
6.9 
2.1 
2.0 

4.5 
5.5 
4.6 
7.4 

41 
178 

140 
2.1 
2.7 

6.2 
10.4 
5.0 
3.9 

.54 

.95 

.93 

.41 
1.8 
5.8 
1.5 
4.4 

.20 

.18 

.044 

.047 

.70 

.34 

.94 

.80 
2.2 

19 

Decay slope 
from date of 
first count­
ing to Oct. 
30, 1957 

- 1.08 
- 1.32 
- 1.27 
- 1.32 

1.33 

- 1.75 
- 1.35** 

1.72 
- 1.73 

1.68 
- 1.72 

1.56 
- 1.55 

1.61 
1.61 

- 1. 70 
1.70 
1.76 

- 1.72 
.73*** 

1.38 

1.58 
1.53 

- 1.71 
1.73 

- 5.3 
-11.4 



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 ing to Oct. 
No. Atoll Island nation inch inches ing counting basis basis 30, 1957 

6078 Rongelap Kabel le 20 170 Silk 12 7-24-56 8-23-56 20**** .45**** 
6079 II II 11 II II II II II 72 4.o 
6121 " Rongelap 6 74 Nylon 20 7-17-57. 8-16-57 14 . 20 
6122 II Kabel le 6 74 " 20 7-18-57 8-16-57 93 6.o 

* As or' collecting date for 1954-55, and as of counting date for 1956-57, samples. 
** Last count 9-6-55. Plate missing. 
*** LJ.Jw plate count; large error. 
**** Decay curve rose, invalidating the entry. 

: ..1, 
'\!l1 
, I!. 

!'\) 

- 4.4 
- 3.7 
- 1.10 

..... 



Table 2. Levels of beta radioactivity of plankton collected from Rongelap Lagoon in 1958. 

First count Second count Third count 
Locality Collec- Collec- Plate Month & uc/kg Month & uc/kg Month & ucjkg Preserva-

ti on ti on No. 1 58 day ash day ash day ash tion of 
11ate number series 1958 1958 1958 plankton 

- -
Rongelap I. March 1 Tow 1 5001 9-16 .24 11-20 .25 alcohol 

" " II II 2 5002 11 . 3·7 II .34 " 
II II II II 3 5003 II .32 11-21 ,33 II 

Kabelle I. March 9 Tow 1 5004 9-16 .33 II 

II " II 11 2 5005 II .077 11-18 103 II 

Rongelap I. Aug. 16 Tow 1 5023 10-22 6.8 11-19 4.5 II 

II II II II 2 5022 II 3,5 11-19 3.5 11-19 3.8 II 

II II II II 3 5021 II 4.6 II 2.9 " 
II II II II 4 5019 II 3.4 II 3,0 II 

II II II II 5 5027 II 4.2 II 3.2 II 

Eniaetok I. Aug. 18 Tow 1 5026 10-22 3,3 11-19 2.7 11-21 2.7 II 
ex 

II II II Tows 2-5 5020 10-22 3,7 II 2.7 II 

II II II II 6-7 5024 lQ-22 2.6 II 2.7 II 

II II II II 8 5025 ti 1.6 II 1.3 11-19 1,0 II 

Kabelle I. Aug. 21 Tow 1 5006 9-16 1.1 11-18 .62 11-20 ,59 dried 11 fresh 
II II 11 " 1 5028 11-18 .43 11-18 .52 II 

II II II II 2 5029 II .66 11-21 .74 II 

II II II II 3 5030 " 1.3 11-21 l.25 rt 

" II II II 4 5031 II 1.1 II 

It If II " 5 5032 II .63 II 

(a II 
II " It 6 5033 " .88 " .J igan Pass Aug. 15 Sta. 1 5017 10-22 5.7 11-20 4.0 alcohol 

1
1 

gen Pass " II II 2 5014 n .021 II .021 II 

" II II 3 5015 II .034 11-21 .019 " uth Pass 
: :~ · .· . ngelap I. II II II 4 5018 II .53 11-20 .41 II , = iaetok I. Aug. 19 II 5 5011 " .78 II .59 II 

j ft ybarbar I. II " II 6 5016 II .46 " .37 " 
! ~ , eshiechi I. II " II 7 5010 " .057 II .019 11-21 .019 II 

I FA gen I. 
II II " 8 5012 " .077 11-21 .094 II 

llu I. II II fl 9 5013 II .29 
,, .14 II 

· abelle I. II II II 10 5Q09 II .026 11-20 .026 ti 



mesh~·t'4 nets listed in Table 1. The higher value of the pair ~~~as from 

3. coar3e me~;h net 5 times and from a fine mesh net 5 times on the ash 

wei.~hL bi~~is and the s3.me wJ.:: true on the wet weight basis. In only 

half of thP •!'.lSeS w:1s t:1e sa.me me~:1 812 e hi~;her On both the ash and 

the wet ti~ls. All of tnl:J 1n.11catPS randonmess, or 1.-1 other words, 
. . 

n lc:.ck of' col.'reL11..l<);, l:.iet;ween mesh size and specific activity. 

In our- tar211'·r reports, beta rad'l.oactivity of plankton as de-

t-=r! .L"1ec: 1 n me th<mep' low cot:nt~rs has been reported on the wet basis 

so th3.t t;ie specifir:: act..ivity of plankton may be oompared with that 

of otr:eY' substances. Ti1is involves attempting to drain water uni-

fori:-il:; frorr. the plankton samples at the time of preparing the plates. 

TLt: v.'.!.r:·inc; water content of the planktonic organisms causes uncer-

tainty 1:1 t;V2.luatine; the amount of wet plankton being radio-assayed. 

It \\ .i.S s:1.own (UWFL-53:19) that if results were based on the amount 

of p la.n~<tonic ash r::i. t!'ler th'.ln on the amount of wet plankton, the 

vuri.J.l tll t:..: in r:1dioa.ct'ivity of replicated tows was reduced to only o~ 

half tLe v:..:. luc obtained on the wet bas is. 

S:'...mil:irly, the present data for Rongelap Atoll were ·more con-

s.:!.str lt on an ash th8.n on a wet basis. The greatest disparities be-

t ........ en t:1e tlJO values for p:tlred tows occurred in the 1956 collections, 

I. 
a:; s•· en in T:ible l. l\t KabP 11~, the ratio between the two values was 

" 
onl~r 3. 6 on the 3.f~h ba,qi~, but 3. 9 on the ~:et basis, :rnd at Rongelap I. 

o:'-lY 4. ~, ,;c'1 b_ . .'.:i::', tut S.f., ..,.c~t basis, so that here, as at Eniwetok\Afct//, 

t:1e va.ri1bility i~, only h:ilf as 6I'eJ.c on the ash as on the wet basis. 



, v 

f<'ur'.;her, the aver1ge level of ac ti vi ty 1n plankton from 

Ailln~inar Lagoon in October 1955 was noted (UWFL-43:44) to be 

hii::;hc. r ~;h:.n in Rongel3.p La.goon on the wet weight basis. But if 

the radio~c:ivity per unit of ash weight instead of wet weight is 

used, t:1c A1linginae levels are no higher than in Rcngel3.p Lagoon 

ne~r K1belle Is>~n l ('r'J.bl~ l). 

Th-_w, 1 t see:n::; d~~~>lriible to rcpor: radioac ti vi ty of plankton 

on ·ID <-ish weight bas.is, even thOUf'.h other organisms and subst:inces 

r.1:!.t,:1t more desir·ab::.y be co!'lsidered on a. wet weight basis. 

s ·unpl"::! :'rom Ron~;e l 1p La~~o ;r, ( fron 1)5-'+ through 1958) re lated to 

ti:ae, Ls~n;:; t _op:- .. c; n::.ut ,,f ~;ie beta a~tivll;y on an ash weight 

'I'ablc 8 l and 2. '.r.'he do:, :ed line s:1oi::ing a dee line slope of -3. 5 

w:.s fl ttcd by lnspe~tion to tne mini::-1al pointn near 300, 600 and 

l~.OJ d .;.· :, point;s removed as f;,,,r as possible from the effects of 

the Rc~wl~~ ~n1 HarJt~ck series of detonations. 

'!'r.c m,1_x::mum level of the l':i!';ocn plankton a day or tv'IO after 

M1rc.;h l, 1 1'.j!+ mu.;y be conJec t".1red b:i· extrapolating back one cycle 

on 1',icir(~ ~~. It is evident that rr.axlma must have been at least 

r'urt:w::., reference to Figure 2 shows that Bravo must have con-

tribu':ed l:~·O tlr:ies as much activity as Redwing;· and Redwing 20 to 

lJ..: t.~::: 0:;s :.i~· muc~ as Hardt::ick. The decline picture is character-

i::;t..:.c i!1 i'::s p'1.ttern. Rl::>es re::;ult from the fallouts, followed by 

s'-:;d:-n d~cl.:.n,~:::; lintil ~,:1c nt:xt f'a.:lout. An exceptio~Jt~:;JS}o~ 
.....,,,.. ,...;...lff.J. 44 . 
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Figure 2. Trends in beta radioaoti vi ty of plankton in 
the eastern part of Rongelap Lagoon from 1954 to 1958. 
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regj_on of Kauc;lle Island ~n late ~954 and from 1956 to 1957. 

TLc> ·..i.nusual pattern near Kabelle Island is undoubtedly assoc-

iatel with its gcograpnical 10cation. Isolated in the northeastern 

cJn,er of the atoll, it is so located that unless fallout occurs 

directly there, a long time may be required for activity to drift 

t:-i.e .. 'C' b:· lagoon currents. Al though f d.llout in March 1954 did hit 

K.:,b.•l:e I0land, thP. :i".ijacent la8;00n area may have been temporarily 

ref:.:e~;h2d b:,' relatively uncontaminated ocean water entering from 

the inter-island charme:!.s at the time plankton was first sampled 

near Ka belle in July lJ::A. Then, by .December 1954 an influx of 

con '.:.an.1n_1 ~ed laeoon water could have occurred near Kabelle. 

T11e rise from 1956 to 1957. prob3.bly resulted from a similar 

lr.flux ne~r Kabelle Isl~nd of contaminated lagoon water, since in 

t~is c~se it in fairly certain from data on terrestrial sampling, 

thit t'.1e 1956 fallout did not Eirrect Kabelle Island as much as it 

did the more southern islands. Because of its isolated location 

thi3 northc3.f- t b~:i.y of the lagoon ma.y be expected to. vary in the 

r.1d.'...oactivity of ltn plankton. 

Fig-.lre 3 shows, on log-log plot, the decay patterns of six 
Ordinvtl 

sample;. co:.in tf'd on more than t~1ree occasions. ~nal values apply 

or.1:,r t > e;lch c 1 
• .u·ve separately, and do not permit comparison of ab-

S<"J ll; tf' raC ioac ti vi ty between curves. The date of reference is taken 

as March 1, 1_35i'.+ teca~se the detonation of this date is believed to 

h·:ivc C')ntributed many times as much radioac~ivity to the atoll as 
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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 
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c.L d BV;0.'.:'-- dint.: n~rleG: Curves 1-) :..~epresent the radio-decay of 

s ~r.µl· s co .lc'cteli l0-:..1 mon~hs .J.fter M.arch 1, 1954, while curves 

4_-) pr;rtJ.L~~ '::.o s:.:.rr.plcs ._;o ..... h:cted 01.or~ly after the Redwine; series. 

·rre t-;..) 1:: 1·ou;:i[; differ in b·Jt:1 steepness and direction of curvature. 

':'he f lrst e_:;r:;:1p, curve.:> 1-), dcca.:1ed with a log-log slope of -1.3 to 

-1. 4 ,,.;: ic ·1 a ._~re es w:!. th tne slopes ot the remarkably straight dec1y 

:::·H'V'. s J\ ~r :ln.:Js t the aamG perll1d of time for the Eniwetok Atoll 

P . · 11 ,_,..,, •• ··pl"'S (•· .• i:··'L·~<t..21 1 
..L. .1 .I". 1w1 ~ • • l ..) r . ~ i ·:. ~I '' l - ,,,;' ,J • J • '-row= vrr, the Rongelap Atoll plankton 

de(! i:v cu1 vr·;;, differ froin those of cni'netok Atoll in having a down-

ward flt...x•;re. In fd.ct, c·irvP. 2 ct·[splays up to the l350th day al-

most a 'J.;1.!_fortn half-11 fe of abott t ~J.0 days, and from days 1350 to 

174J, a. 4'J-d.iy hall'-ltfe. C'llrves l d.nd 3 deviate only slightly 

fl\)r. th.is pattern, being steej)er in ";;he early sections. Gamma-

spe~tr1Jm·..:~I'~' of the sample of curve 2 on November 6 and December 

:1, lJ~ 7 showc1 ce 144 
of 285-d.:i.y half life to be the primary con-

s ti t;...ieL t, v.:1lch ls presumable accompanied by small, undetected 

u.t1.ot.:n ~~ of' longer-11 vcd 1sotopez, contributing to the 430-day half 

life af ~er 1550 days. The second group, curves 4-6, decayed rapidly 

(sloper> -LI. 1 to -10. 8) becd.u3e of recent origin ( Redwing), but wi t!l 

a distinct upward flexure. 

In stuli:-,ing the decay rates it was evident that there was a more 

rJ.~id ciccc1y of' the radioac ti vi ty in plankton from the part of the 

lagcon :1e:1r Rongelap Island than occ1,;.rred near Kabelle Island. This 

is int~rpreted as indicating the influence of recent Redwing detona-
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affected the southern more than the northem par"t; of }t:>ngelap Atoll. 
. - "\ 

l . jij~~ : • 

" ... 

S3.Dlples 6o76-77 of plankton collected Ju~y 1956 from the Rongelap 

Ialand vicinity of Rongelap Lagoon were more radio~tive when first 

counted one month after collecting than the corres:Pon~ing sample 
' • " ' ·~ o· 

-~ . ' - . 

( 6o79) from the lagoon near Kabel le Island.· One of ~h.e · Rongelap 
... ~ . . ~ . 

. .. -:-~ .< ;_· .. ~~·~\ . .. : 
Island samples ( 6077) was about 2J to 9 times more ::radioact2 th~ 

,. "'!'· .. 1 
• • > ' < . .. . . ~ .. 'ti. :.--··. ~ , ' . . -: ' •. , l" • 

the other two samples and decayed most rapidly of those.:.studied. 
~. :.. .,· 1·~ ~~ <. '. "~·.:,.· ~" ).~~' ., 

Within 6 weeks it was less than half ( .44) ie _aoti.e:_'as:wben first 
. :. :: . · . ::,._._·:~,·:St~·. / .·a , 

counted, while the other two samples decayed or;tlt··~~·e-5 'ft•6 of_. t.heir 
. : .. ' .... ~· ·:.~ !>'"· ~:, ' .,· • '. 

original v..ilues. When recounted as much as a jear.' still later, . . /·~· ~·: ;: 

this saz;:ple that had originally been the hig~~;~ of';the' "three w'as 
~ .· '~\ ·"<·· 

~ ~ ·. J. {~~::: . . ... -

least radioactive of all, thus verifying 1 ts e~rl;er." j:>ap_id decay·. 
. . ~~' ._, . . ~-~., .. ,.,_ ... ·"":~~: ~~ - . ' 

Furthermore, the other Rongelap Isl~d sample, also, q~d.decayed more 
. •' <· :~. :~~ . 

than had either of the Kabelle Island samples.· . ·~:·:~~ ~ .. . 
.. ~~~· ... ~ ' 

', ., ~ M, : • ·' 

Dec~y of M~rch 1958 samples WdS negl1gibl~ duri~ the two months 

from September to November 1958, while August 1958. samples de.cayed 
. . •' . ., . 

. ... .. , .· . ·.· ....... -{ .: ' .. 
during the month of November 1958 fa~rly rapidly,, ·with :a·.Jialf'-life 

.. .. ,l. •• ' ~ ..... • ,;- : ·. 

of atuut 100 days, thus supportinb the assumpt1on'"tji$.t the increased 
. ·: • .' "' . .. .. ~-¥, -. ~~. ~... : ' 

I' ; . "'f- .:: ' -

levels were attributable to the Hardtack aeries of detonations. 
r-·.~, .::·~· . t .. -~· . 

The rate of: decay of the samples collected 1n i954;.~~s less 

steep than the rate of decline of radioactivity in .Ro_ngelap Lagoon ... ' .. ; .... .. ... . 

plankton. In figure 3 the decay slopes of curvas. I .to 3 range .from 
' / '. : ;I.. t .. ". f.tf' • • 

-1.6 to a max1nrum of -2.4, even in the steep porl:J.,or{t:~ 66o to .:,_74o . - ,... . 
... : -. ~.<( \ • 

,-$, .. ... .,., .. - . t -
days, while in Figure 2J the decline slope sho-Kn by the dotted line 

-.. ~~-;i~~r-
;··· +:,,,,.~,:o~.1- -

~ .... ' ..... "' 

•• 
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is - _: .. 5. Compensating for the additions from the 1956 tall~~ t 
., 

would onl:/ imperceptibly steepen the decline, thus increasing 

the llf.!'·~rence bet\'>een decay and decline slope5":. 

T~'1e cunJistent ai:~reement in decay rate betwe-en the two. 
·' ' '\e ... ~ 

pld.11kton samples re::;ult~ng from paired tows (last·~.;~lumn of' 

Table 1) 1:3 :i ohenomenon of special interest. As examples, the . 
. l 

pair of sa.nples .Crom Ailint;;ind.e on October 23,, 1955 had. decay 
. .-· .. .,. ' ~ 

r ' 

slopes of -1.58 and -1.53 while the pair of samples tro~ the same 
~~~.. r. :·_,,··, .... :·',!. • .~ .. ~·· ·.•· 

lagoon on the following day had slopes of -1. n.,'and -1. 73; the 
.. . ~:.'-< .. 

ccunts in January 1955 also show nearly equal dectry ~ates for the 
: :~. :' ~'.~ . -~~· ~- . 

p3.ired to\'.s. This uniformity in decay rate for paired plankton 
. . .. 

' . 
'" 

tows sui:;bests uniformity in radioche~cal compostiQ,P at any one 
, ~ p .. 

t!;ne anu locn.11 ty, but different composition in the plankton at 

d1ffcr~ent times or localities. •f .. 
, . 

Dl~rin~ the first 2 years (1954-55) Kabelle Island samples 

were 2-3 times as radioactive as those from Rongelap Island. The 

1956 Rec'1;inr, series raised the July l 956 values of the Rongelap 
.. '· . 

. . i. 

Island re_si-Jn above those of Kabelle, but by July 1957 Rongelap 
.• .. 

values declined to a level far below Kabelle, only ~ exceed (al-
'i. 

though not significantly) Kabelle again in March 1958. ,:By August ~. 
'-•,! . 

of l·15d Rongelap _was &-t;..H± sil!,:nificintly higher than. Kabelle. The 
; ' .. ~· .. 

!'a.: lol t frum t:-te Harjtack series is reflected ih the higher levels 

of ac'!l,tivity in Aut;ust, than in Maren 1958. 

-, 
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C··i!8:_jrr~nc the ;1toll a3 3. whole, and the three successive 

~P~t 00ries, t~e evidenc~ from Fl~ure 2 suggests that the 1956 

t.1r> or;,.(- 1;111 11:;'+ f':illout, ~::.n.i the 1958 series, not more than 

("'. t 
...__, -- J.. :::t 

t'"e no:·•he!'n part of Rongelap Atoll 

In contrast, :he relatively 

''.l lk·u t from L.t '_:;p 2 dP. ton l ~10110 aff '7c t~d the sou\7thern 

r:ori ·.:h !.n ~.1e nortLerr. IJJ.rt.; of thP 2.toll, '3.S is evld0nced by 

+:-.:.e Li.;1r·1· :>~vels of r:-t.d:',,o<.cti\·ity at Rongelap Island than at 

_y· 
'l 
',"-· 

-· ~- ------ • < //2 
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Su1runJ.r~: 

l. LevP l.s of' :;,ctiv}.+;~· of the plankton for the e:rntern lagoon 

wel'f? s _r;nled rl~nc -:..iue~J in 1JS4-58. The flrst observed level 

1il rt:c:::.rc.1 ?i~, 1054, 25 d:l::s :iftP.r detonJ.tion of r·Bravo 11 at Bikini, 

'1. ~s, '?X'.J::'C''.":3ed ln mlcroc"Jrles p~r k.:.logr3..l11 of planktonic ash, about 

;._JC· . fy :.:.icl-DecembPr ] ?~4, j t had dPcline to 50, and by late 

(' t ' 'r ,. <- ' 1.c C'oer ~ J:::,::;, L.O b . F:;.2 lm.,: fror. ':.he Redwin6 series raised the 

._1'.ll y ·_ ;:=:1) :-:.eve l to ap_:Jr( xlr:a tc l~· lJO. In July 1957 levels were 

2. 7 1·rLl ::·1e d:J. t :i tor tr·.e yi:? ·_,rs 1 154-5'1, 1 t was shown that results 

v.•e:'e nP ~rl::,· t•.,•lce dS consistent when based upon ash as upon wet 

and that there w~s 
,,, 

no significant <iifferepce in activity 

bet-..,-er,n r:...:.m_'.)les ta.ken with fine and coarse meshed nets. 

3. On t:1.e ~1..3~ weight b:t;:;1s, the levels in l955 at Ailinginae Atoll 

wr•rc: 11'.) 
.• 1 

: LL '-~"1e r than ,it Ronr,elap Atoll, whereas they were higher on 

t•·. ~· U- ~" 0 c. 1 'eig'1t basis. 

4. D0c.J.y slopes of pr0-Red~·:ing samples ranged from -1.6 to -2.4, 

while the 1ecline slope f0r the lagoon as a whole over this period 

\'.· ~s - ; . r, ::;o th:.it the:: decllnc v,·as :nore r1pid than the decay. 

DOI ABeHIVES .13
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