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On the Distribution of Radioactivity in the Sea

around Bikini Atoll in June, 19!54.
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Abtraet

R\ lhc r ~dl(~c~lm[l ]n !hc ~lr anf sea water caused by !hc US

b,. ., .rsrs In [le area O! BKI II Enlwetok ,+to~l~, 1’J% me
,! ,V,,dmlna[l,]r] ,( I fiS!leS and tishlng boats were br~ught

“1. NII The )hser+’aflon of the actua, sure of the radioact)vi!y around

BJkln].E]iwe[ k .Atc>lis was carr, ed (JJt itwiird the survey bat “ Shun
ku[w maru’ ‘T71e maxljmunl rad)ua[:]v fv In sea water was 7025 cpm 1

at 570krr we${ of Bik)n and l~te rti I ence of the radioactl$lly was
,* ogn!zed as far as af Mu: JOCK NT, ‘rI, ~IkIm .~t~l~. Some oceano

~rdpti)(- dlx-usslo~s on the hor z n!a J .< well as vertical distr)’wr:or~s

of !ne radioact]t]:j In :7c sea :lr~ k ~e

I Introduction

Leaving Tokyo Harbour on 15 Ih ?~lav ;+54 rhe observation ‘,vere carr!ecf out

until 4 th July aboard the survey }x)a: the Shclnkotsu-maru “ belonging to the

Ministry of Agr:arlture and Fore. trv n ‘:1, sea area near Bikin] Atoll where H-

bomb testg hac bee-I done by L. S Aron;:c znergy Commission, to make clear the
state of tht: rad oa(t~ve contamlratlw :(, L\. ):lg matter, sea water, the air etc.

The purpose of th)s ~~Japanese 131kI.n, Exped)t\on “ was to obra]n a courter-plan

against the serious damage fell on the Jap:!ne. e pelaglc fisher]es due to the radio-

activity carelessly scattered In th19 sea dre ZS since the unfortunate affair of the

fishing boar the “’ Fuku-ryu-maru “ the LJCJCS ~)ra~on” on 1 s: ~f~rch, lgs~.

bt this exped)t]on the present authors took charge of making a p}an and ob-

servations on tbz radioactive contaminatjcr. of sea water and the air. Two of

the authors (SLG. LRA and KAMk I)A part) )patd in the expedition as observers.
The fairly strong radloactl~ity was clete (k in wide area around Bikini Atoll,
though l-. ‘5 .A-.mic Energy Commission b,A(; da~lar~ that the presence of the

radloactivty In the area was negllg::)ie ~ In this pa~r the authcrs intend to
repvrt the resu~:s of obwrvatlons ari(: s~,n e octanographlc dlscusslsns regarding

the d]str)l, ut)or:s of the radloac!:v:tt near Blkinl At Cl!

.

2. TIM method of measurement of radioac-tiv ity in SWI water
Wxlw

It is dificd- to measure the radt)acti~ ltyins= water dire~tl~b}’simPle e~aP-
orat]on rrethod ow]ng to Its high salinity, therefore, the carrier ~~eth~ has ~n
adopted, After .dd]ng z gr of solid ammon urn chloride, 1 ml of the aqueous solution
of iron alum I+: 3 gr’1) and 1 ml of bar:u”x chloride solution (17.8 gr; l) to 1 litre
of sea water water is heated to 60- To’(_’stirring well. A few drops of an alcoholic
.olution of pk~nol. phthaicln ( 1“,0 are fidded as an indicator, then ammonium
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FIg 1. The apparatus f~r filtration.

To obtain the ~ounting efficiency
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.4 small brass case :(J {Y,)IG !r. e folding of the surface of a filterpper.

standard RaE was treated rherni~ally as l]ent]oned above, and its radioactivity waa
measured under the same geometr]~’al conditions. Thus, the efficie~y of the

measurement was found to be T ~~~, that is, 1000 counts per minute is muivalent

to about 59 m~’. The maximum actlv!ty in sea water obtained aboard by this
method was 7025 cpm / which was found At the depth of 75 m, at 450 km west of
Bikini .4tolI on 21 st June.

The second was 6050 cpm 1 found al the depth of 20 m at 150 km west of the
atoII on 12 th June. It was confirmed that most parts of the radioactive materials
were (iispersed )n water as :nle solutions, Ionic or eucolloidal, since more than



195.5 I)j.rrjt)ut]on(f Radlw v v!!. I I ~e sea around B1kl~~ 255

!)9 ‘~ of the radiuactlvlty passed through a hlt’r paper pore size 0.5 p, No. 4 Filter
I)aper, TfiyT Filter Pa~r >lanufacturing L’(,. I’okyo

it IS rather surprising that the acrivlty JrI sea water near Bikini and Eniwwtok
Af(I1l.a was often stronger than, or at Ieast con~parable to, that of White Oak Lake
~ne]vlng waste e’llu?’ ‘ fronl nuclear reactor< of ( )ak R.:dge National Laboratory

~ SA. The l.~tter w~s J710-5190 cpm per I)$re on an average [2].

3. The dimttik-- of ~i~~~it~ in S- wa~r aro~d Bikifi ‘~11

a H .r . . .4 llstr] bution

. s{I,)wa the horizontal dlsrri burlon If the act~. ity in the surface water’
,., , :’., AInl .Atoil There must have bet-n sore ,-hangea in the activity due to the

,;lJc \arlatlon wf :he
sea condition, *he

natural decay tl~(!
the Ioaa of ttw ‘AdIIJ
activity dur]ng :he

course of ~Dser\ a.

tlon. Howe\er, s)oce
the auaes If changes

. t-re much ~’ompll.

cated, and the (’or

rectiw were almost
Impossible, the dis-
tribution was drawn
by using directly the
observational data

without gi~ Ing my
correction.

As shown in FM. {

the radioactive water
extended un the

lVNW direc[]on leav.
ing near Bikini Atoll
while a branch spread
out to WSW. The
cause of th) e branch-
ing is not clear

But, as explalned

below, it seems that
there was a weak

discontiiihous bound.
ary along the Iine
pasaing Bikini and

Eniwetok .4t011$r.
The water /3, (Fig. 41
on the nort hem side
of this !ine had

on an average the
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Fig 3 The horizontal i:+trbution of the radic)activity of the
surface wdler Xu:r.ber expresses the radioact]vlty in
L-pm,I
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Fig. 4, The crrur.e linen of observation, the watef W~t~~C

and the current speed and its direction.
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19 2~M and u,, 22.51 at 50 m depth. On the
*he slurhern side of t~.e !ir.~ had T, 2T.O’C,
jernls :nat there was a siight hut defin]te
L~it”r systems, which might be one of the

r, rht. m.aln d]rection of the North Equatorial
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Fig. 10. The /ertlcal distribution of the radiact;vlt} of sea water in the section
perpendicular to the North Equatora[ L-.rrent along the iine at 13CQkm west
of E)lkini .Atoll



radl,~l:l\ ltv of the
been found that [y IS
mean, ;.5 assuming
ibuut 1.2!61, whereas

Fuliu-ryu-rnaru “.
In the original tis -
to pH of sea water,
be somewhat differ-
c<]’~se of the changt-
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