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i Radioactivity in Air and Rainwater

++Yuzuru SUZUKI

1. Gross# - activity in Air
a. Dry filter paper method

The air sampler was carefully placed on the compass
deck, in order to avoid contamination by sea water, and
was continuously operated during the entire cruise.
Dust san les were collected on Whatman #41 filter paper
(5.5 cd, every 21+hours. Suction volume of the
sampler was approximately301#/min.

To measure the activity of the samples, an end window
type GM counter with a DC-lC scaler was wed. The
distance between the mica window (1.46 mg/crn2thick) and
the samples was approximately 1 cm. The counting
efficiency, calibrated with g5Zr-95Nb, was 6.6%.
Results obtained are shown in Table 1.

b. Gummed paper method
Sampling for fallout in the air by this method

was also carried out on the compass deck. The samples
were collected after the paper was exposed for approxi-
mately 24 hours. Measurements of the grossA’-activity
on the gummed paper samples were not conducted aboard
the ship.

2. Gross#–activity in Rainwater
Rainwater was collected by using funnels (100 cm2

surface area) which were placed in polyethylene or glass
bottles set on the compass deck. 10-100 ml of the
samples collected were evaporated on a porcelain plate;
th~ rlaced on a countin &_sh. Measurement for

3gross~-:activitywere con ucted in the same manner
described in paragraph la. Results obttined are shown
in Table 2.

* Nationa L J.nstituteof Radiological Sciences
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Table.1 Gross p-activityin br

Date Suction Activity
Time Volume cpm/m3 ppc/m3

Nesther

Hrs.?Iins.(1,~)

29, Jul.
30;
31,
1, Aug.

15,
16,
17,
12>
1.9,
20,
21.

z?:
?3,

24>
;~>

27:
2$,
29,
30,
31,

1,

2,

9,
10,
11,
12,
13,
14,
15,
16,

Sep.

23.35
20.00
20.00
2Q.45
10.45
10.10
10.20
10..30
11.00
23.25
22.20
25.25
23.45
21.15
25.15
23.20
24.L+O
24.00
2!+.00
24.20
24.00
24.00

24..00
24.00
2f+.oo
2+.00
2.4.CO
24.00
2J+.00
24.00
25.00

26.00

21.30
~.30
24.15
24.15
24.30
24.15
24.15
24.30
24.30
24.30
24.30

36.92
36.79
31.20
3’7.35

42475
18.30
18.60
M. 90
19.$0
42.15
40.20
45.75
42.75
38.,25
45●45
42.CQ
45.40
43.23)
43.20
43.80
43*2Q
43.20

0.0?!=2.06
0.2W0.09
0.4>0.08
0.20M.08
0.55+0.09
0.23*O.111
o.ao.12
o.5&o.17
O.lpo.11+
o.3&o.08
o.2wo.09
o.23+0.09
0.23M).08
Q.15+0.08
o.2$$to.12
0.090.08
0.l&O.08
0.29+0.09
o.lpo.07
0.49+0.08
0.2%0.07
0.38+0.07

o$3ti.2
0.7M).3
1.6M.3
o*7a).3
109=Q.3
O,EMO.5
o.&o,4
2.o~.6
o.6@.5
1.3%).3
0.7%.2
0.8+0.2
0.8+z).3
oo5M.2
1.o@.4
0.3%.2
.O.5@.2
1.OM).2
0.6%.2
1.7m.2
1.oa.2
1.3M.2

cloudy
clear
clear
cloudy
CloUdy
cloudy
cloudy
clear
cloudy
cloudy
cloudy
cloudy
clear
clear
CloUdy
cloudy
cloudy
clear
cloudy
clear
cloudy
clear

——. — ——.—— -— —– -—

38.$8
3$.$8
38.88
38.38
38.8$
% .88
38.88
38.88
40.50

41.92

().4B0.09
1.6c&o.08
O.69+0.09
0.03*0.06
0.12=0.07
o.,49*3.07
0.43+0.07
0.49+0008
0.41M.08

0.58Q.08

l*l#o.2
5.%0.3
2.l&3.2
0.IEO.2
o.f#o*2
1.7%0.2
1.>0.2
1.7%0.2
1.f@o.2

2,.@o.2

cloudy
cloudy
clear
cloudy
cloudy
cloudy
clear
clear
clear
(HonolfiU)
clear
(Honolulu)

38.70 0.52a .08 1.&to.2 c10Udy

52.92 0.49a ,08 1.7+o.2 cloudy

50 ●94 0.75+0.08 2.6+0.2 cloudy

0.26@ .07 0.9+0.2 cloudy
53.84

0.12W.07 0.4+0.2 cloudy
49.98

1.71+0.08 5.9@.2 cloudy
43.65

1.30%.07 4.%0.2 cloudy
43.65

0.81@ .07 2. E&o*2 cloudy
/!+/+.10
44.10 o.6@0.03 2.2*a*l cloudy

0.46+0.03 1.6W.1 r~n CIO@
lp!+.lo
44.10 0.84M.@ 2.9M3.2 c10U@



Table 2. ‘ross P-~ctitity in Rain%hter

Sampling
Date

Location R“nf I
%$

~~pmfiivity
(/f/lc.An/?)

3!40-51.3N
290.50.5N
140-55.oN
o~O_(33.7N

)00-52,0s
—---

@O-21.0 N
o~044.o N
080-00.0N
090-32.oN
100-18.0N
3.80-45.0N
240-.46.5hJ
3o0-1o.oN
3o0-57.4N
310-03.0N
330-17.0N
340+33.0N
340-42.0N
340-55.0N

1600-17.o
1750-45.0
1690-34.0
16.40-50.5
16 0-01.5
216 0-56.o

1650-02.0
-----

1560-57.o
1650-52.o’
15704.C13
1570-06.5
1570-13.0
1570-54.0
1650-14.o
1790-05.2
1770-30.2
1760-18.0
1650-40.0
1560-00.0
1510-42.8
1470-31.0

E
w
w

:
w
w

w
w
w
w
w
N
w
Tfl
E
E
E
E
E
E

_— ___ _______ -,
.—.. _ ______.-—-—-—-—.—.——.-.-—__________

31,Jul.
4, Aug.
u,
16,
17,
17,
19,
25,

I 25,
~ 26>

26,
2?,
27,
30,

4, Sep.
9,
9,

d;
13,
14>
15>

1.7
1,8

1;:?
3.3
13.2
0.9
0.4
0.2
2.1
5.6
1.0
1.0
0.4
0.2
1.7

9;::
1.2
0.5
0.5
2.0

o*04m.ol
0.122E0.02
0.0+0,01
0,05M.01
0.08&3.01
o.o&o.03
0.17m.02
0.99-0.03
o.03io.ol
O.lBO.01
0.04%.01
O.IJAO.01
odll*o.ol
0.2C5=0.02
o*423jQ.03
0.120,01
0.06to;01
0.03+0.01
o.20&o.ol
o.2@=o.ol
0.67fo.02
0.4%0.01

0.290.08
0.6@o.12
oo2@o.05
0.37+0.08
0.4+0.07
0.1+0.17
0.090.12
7.014.20
0.23*0.07
o.7&o,09
o.2tio*oEl
0.77+=0.10
O*7*O.1O
1.43+0.17
3*o&o.21
1.08+0.10
o.4@o.’o7
0.15W0.07
1.42@.09
1.993.07
4.8%0.15
3.4MO.1O

.
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,, ‘‘ Meas~emmt of Environmental Radiation and Exposure
*-...
gpy.q.uc. Was aharu OKMJf)

t ,,
, 1.?’The main objectives of measuring environmental

Dose

-iadiationwas to keep the ships personnel from undur
exposure to the dangerous effects of external nuclear
radiation and to provide future references &or other
measurements of radiatiOn centamination.

Two types of scintillation counters were used as the
environmental radiation monitor. One was an ordinary
scintillation counter with a sodium iodide crystal,
1 1/211in diameter and 1 1/2” long, with the discriminat-
ion level set at approximateely 20 KeV of the electron
ener~ valve. This instrument was placed at the starboard
side of the bridge, and the counts printed on paper
every 15 minutes. The other scintillation counter was
used for exposure dose monitoring. This type had a
specially designed shield surrounding the crystal to
correct energy characteristics. With this device, a
dose rate as low as 0.1 fir/hrin the ener~ range of 0.1 Mev
to 2 MeV could be measured by simply reading the counting
rate. The dose rate in the chart room during measurements
made with this instrument was 0.7-1.0 ~r/hr, excluding
cosmic radiation and contamination of the detector head.

Other surveys were made of radioactive contamination
on the survey vessel using the scintillation counter.
These values are shown in Table 1.

fi order to measure total ex~sure doses during the
surveys on the ship, pocket dosimeters and the glass
dosimeters were used. The values found are shown in
Table 2.

~ Institute of Physical and Chemical.Research
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Table 10 r-radiation on the survey vessel

I

I
Counting rate ! kposure

easurement sites (cpm)(l.5’’fl.5’” lose

Na.l(Tl)) ~r/hr)
~

t-— ‘-
krvironmentalradiation ~00-450

monitor site :

scintillationprobe:site 400-600

@wter deck

Uavi.gationdeck

Starboard?Zport br~dge

Jheel house

Inside of 5cm Pb shield
I

Inside of store room
i

Outside of store room

In sea water

Tokyo Bay lm depth

Tokyo Bay 5m depth

Tokyo Bay U3m depth

Bottom of To@o Bay

During landing at
Honolulu h~rbo~

During landingat Tolwo
harbour ~

400-600

650

550

go

.210

640

400

200-300

245

235

232

840

12Qo

11oo

r;Urvey mete
‘eading(urhr

1.5

1.5

2.0

0.5

-1o-

).$

1.1

0.0

1.4

1.3

Table 2. The idd
investig~

I

1*
Site

+efrigerationroom
I

assage inside boat

tore room
I

&iners room I

&L1-ey

q@e room
I

~agement rOOm

hew quarters
I
I

jJirel,f3sSroOm

Cha,rtroom

Saloon
I



Eyoslm
dose
Gr/hr)

O.e

1.1

0.0

L.4

L,3

,.-

‘.

Table 2. The total exposure doses during the
investigation on the survey vessel.

1

]Dose (pocket dosimeter) Dose (@ass
Site (m) dosimeter) (mr)

T

— —. —

Refrigeration room 10

Passage inside boat 10 30

Store room 6 2

l&@ners room 9

Galley 6 25

Engine room 5 20

Management room ? 25

Crew quarters u 20

Wireless room 7 0

Chart room 15 0

Saloon 10 25

–11-
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Gross ~-activity of

%].~~ar~

eriments and Measurements
1, ~bout ‘5liters of sea water

Sea water

SHIOZAL1

were collected at each
station wing a 10 liter polyethylene bucket or surface
water sampler made of rubber. As soon as the sample

was taken~ concentrated hydrochloric acid was added
at a rate of 1 ml of CI per liter of sea water. A

%‘2 liter portion of t e acidified sea water was

transferred to a 3 liter glass beaker, then 10 mg of
Fe3+ and 10 mg of Ba2+ added as carriers and 3 g of
ammonium chloride added to each sample as the buffer
agent. After the sample was neutralized with a 1:1
ammonium hydroxide solution using phenolphthalein as
ye internal indicator$ it was boiled. Precipit~’tesof
b~imn sulfate and ferric hydroxide were completely
settled, then filtered on filter paper (2.5 cm diameter).
The ,precipitateson the filter p.operwere dried under
biimfrared lamp then counted with a GM counter.
‘~ountingefficiency was determined by comparing the
count rate of the Ra-D, E standard at the same geometry
QS the sample with its predetermined disintegrating rate.
~e.val.ues of 32.8 and 35.2~ were obtained. Mica window
thickness of the GM counter was l.~ - 1.6 mg/cm2 and
the background count 12 cpm when the GM tube was shielded
by 5 cm of lead.
~,

~.~iesults

1

*Results obtained are shown in Table 1.
Horizontal &istribution of gross ~-activity of

s~~ace water is shown in Fig-l. Relation between
~rOSS ~-activity of surface water and location represented
by latitude are shown in Fig.2. In the South FQuatofial
Current area, gross P-activity is relatively low in
comparison wt.h other regions.

In the ~uatorial Counter Current region, radio-
activity increases abruptly, howc?verjthere is no
difference of gross @- activity between the Equatorial
Counter Current and North E~w.tofial Current.
1.’”

The trend of distribution of gross B-activity is
xHydrograph]c Division, Maritime Safety Board Agency.

,. -13-
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affected by the behavior of radioactive material in the
atmosphere which is affected by atmospheric phenomena.
The high radioactivity of the Equatorial Counter Current
is due to the fact that the location of the Equatorial
Counter Current coincides with that of the climatic
equator, thus the amount of precipitation is large in
this are: during the period of nuclear tests.

Table 1. Gross p-Activity of Surface Sea Water

HOnoltd-U- Christmas Is. - Honol~u

Sampling Station
Ac>ivit

No.
Location

p-
cpm/J pm~

Date
— —. _———.

14 Aug.62 - 16-38.8’N 160-3$.8’w ;0.3+0.31 o.’?#o.4
15 Au&62 ‘8 113-26.o’N162-28.o’w -o.ao.3 -0.>0.4
16 Au& 62 10 1O-22.O’N 163-53.O’W 2.%0.3 3i22k0.4

11 8-36.oIN 164-08.5’W 2.QkO.3~ 2.%0.3
17 Aug.62 12 7--O9.7’N164-08.5’W 2.&O.3 \ 2.@O.4

13 6-10.8’N 164-57.31W o.yo03 o*l!#o.4
18 AUEL62 L!+ 4-32.O’N 165-24.O’W 1.~o.3 1.%0.4

15 3-47.O’N 165-30.5’W 0.+0.3 c).@o.4

19 Aug.62 16 1-08.8’N 165-09.o’W o.91to.3 .1.25=0.4
17 o-15.5~N 165-04.51W 0.WO.3 1.=0.4

20 Aug.62 18 1-55.01s 165-00.01W o.&o.31 o.&o.4
21 Aug.62 ,20 0-00.0! 162-35.O’W o.&o.31 o.&o.4

21 1-01.51N 161-23.01W 0.3K).3 o .&o .1+
22 Aug. 62 23 1-55.o’N 160-25.OW 0.QEO.3 o .ao.i+

24 l-28.51N 160-26.o’w 0.*0.3 1.Mo .4
23 Aug. 62 25 ok06.5’N 158-57.O’W 1.@o.3 1.4S=o.4

I 26 , 0.46.0’S 158-10.O’W 0.>0.3 0.7%044
24 Aug. 62 \ 27 2-00.0’s 157-00.OIW o..@o.3 ‘ 0.5%.4

~ 28 O-01.5’N 157-10.O’W 0.s0.3 0.90.4
25 Aug.62 29 I-35.4’N 157-24.O’W o.po.3 1.@o.4

2-07.5’N 157-34.O’W o.@ .3~ o.po.4
26 Aug.62 i ;: 4-15.5’N 156-57.o’w 0.+0.3 l*yo.4

I 33 , 5-43.5’N 156-49.O’W 1.*0.3 2.~0.4

-14-
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Sampling Station

Date No.
___ -—-——--—

27 Aug.62 ~ 35
37



Iaterialin the
.ic phenomena.
Counter Current
,he Equatorial
w climatic
~ is large in
>sts.

Sea Water

Ltiu

-z@ar--

F
Cpm/& pm/’j—

-_+----

).fio.3 ‘0.40.4
)*2ko.34.>0.4

~*w”3 3*’MO.4
2.&o.3 I 2.%0.3
2.Qto*3 2.@O.4

).YO*3 o.l!#o.4
L.@=O.3 1.2%0.4
).*0.3 o.l@.4
).*0.3 .1.%0.4
).&O.3 1.24*4
1.&o.3 o.@o.4
)il!&o.3I o.@o.4
).*0.3 I 0. LW3.4
3.QEO.3 o.Qko.i+
1.&o.3 1.l@*4
L.@O.3 1.4*O.4
2.90.3 0.?0.4
3.l&o.3‘ 0.5+0.4
3.*0.3 0.90.4
3.+0.3 1.@o.4
o.l@O.3,0.90.4
9.+0.3 1.yo.4
1.*0.3 2.~0.4

!

g

I

-F-\”;;:::i;-ok:~?:%.
I

-0

9749.O’N 15?-12:0’~Jl0:~0:3 1.&o:4

28 Au& 62 ?; 11-53.O’N 157-28.O’W 1m6@.3 2.1*3*4

40 13-28.O’N 157-48.4’W11”90”3 2.&O.4

B Aug.62 0 15-43.O’N 15$-04.O’WIO”90”3 1=*0”4

16-@.51N 157-55.6’W~lo3&0.3 ;0yo”4

SO Aug.62 i; 118-57.O’N 157-54.o’w:l.8*003 “ “~
119-54.O’N157-45.3’iJll.l’o”3 l“*O”L

U
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y:’. +-Ryoji IiIGANO,Masaru SH1.~~AKI
.:yft:

and Yoshirc SETO
4

L-.~Sample
Twenty liters of sea water were collected from

~he 0, 150, and 300 m layers, respectively, at each
station. As soon as the sample was collected, the
lyd.rogenion concentration in the water was adjusted
;O nearly pH 2 by adding concentrated HC1. Analyzed
mclides were 90Sr, 137CS and 144Ce.

2. Procedure
90Sr - After seawater was neutralized with a 10

~ NaOH solution, the alkaline earth elements and
rare earth elements were separated from the sea
rater as carbonate and hydroxide precipitates respecti-
vely. The precipitates were dissolved in hydrochloric
~cid and the rare earth eleinentswere separated from
F,he~kaline earth elements by’neutralizing the ‘
lydrochloticacid solution with ammonia water.

Sr was separated from Ca by the fuming nitric acid
methodand further purified chemically by repeating
;he fuming nitric acid procedures two times and
~adiochemicallyby scavenging with ferric hydroxide and
xuriumchromate. After leaving the purified Sr
tractionfor two weeks, 90Y was separated by coPre-
tipitationwith ferric hydroxide and counted by a
+. gas flow counter.

‘137CS _ The carrier was added to the sample at
Lhe rate of l.mgof Cs per liter of sea water. CS was
Precipitatedby adsorption of the Cs to the nickel
ferrocyanide precipitate. Nickel ferrocyanide was
decomposedby heated H&04. Isolated Cs from the
precipitate was purified by the ammonium phosphonnV~-
bdate and chloroplatinate methods, and then cesium
chloroplatirate was filtered on fillterpaper and
counted by ~.~g2s flolirro~mt,er.
Hydrographic Division, Maritime Safety 130ardA$3encY...

–19–
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u+e - The Carrier was added to the sample as b. There are con
in the previous procedure.. 10 mg of Ce, 5 mg of Laj
20 mg of Zr

90Sr radi.oactitityab
, and 10 mg of Ru were added to Xl liters

sea water. The rate earth fraction, separated from
tends to increase fro

c. The verticd-
alkaline earth elements, was dissolved in hydrochloric
acid and precipitated as .anoxalate and separated

that of 9°Sr and ther

from Zr and Ru. The rare earth oxalate was ignited
radioactivityabove a
South Equatorial Curr

ad. dissolved in nitric acid and adjusted to a 9 M
HN03 solution.

@uatorial Current re
Ce was oxidized to quadrivdent by

SOdium bromate and extracted by MIBK. After the MIBK
layer was washed with a 9 M HN03 solution containing
a few drops of 2 M NaBr03, Ce was stripped by water

abnormd-lylarge, but
location are normal.

containing 3 drops of hydrogen perioxide, precipitated
as .anoxalate, filtered by filter paper then counted

effect of biological

by a & gae flow counter. 5. Relation between r
Fig. 7 shows tha

lf$+cewas ~o~t~d after l~Ce completely decayed radioactivity and dis
and its effect on the count of lMCe became negligible. linear function. Thi
Counting efficiency for each nuclide was determined

~ by measuring the respective standard at the same
supplied to the marin
to a deeper layer by

geometry and condition as the sample. in the sae wer as

3. Results “
coincides with the ch
of 90Sr in sea water

The results obtained are gi.veninTable 1.
The locations

amounts of the stable
there is no linear re

We can divide the locations to three groups, that is, activity and dissolve
Stations 23 25, 27 and 29 belong to the South
Equatorial turrent,

is due to the unstabi
Stations 31 and 35 to the Equatorial sea water.

Counter Current, and Stations 39, Q and 43 to the
North Equatorial Current. 6. ~Ceto 9°Sr

In the South I@
4. Relation between radioactivity and water temperature. l&Ce/90Sr above the

As is shown in Fig. 6, the temperature range of \ those of below the th
the thermocline is from 15° to 25°C. These temperature to indicate that 144C
boundaries are indicated by dotted lines in Fig. 6. and suffers the effec

a. Above the thermocline, there are differences its motion in sea wat

between the radioactivities of 9°Sr, 137CS and ~Ce deeper layer faster t

in the South Equatorial, Counter and North Equatorial
Currents. However, there is no difference between

them, below the thermocline.

-20-
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the sample as

e, 5 mg of La,
d to 20 liters
eparated from
in hydrochlofic
d separated
e was ignited
tedtoa9M
driv?lent by
After the MIBK
ion containing
pped by water
de, precipitated
r then counted

pletely decayed
=came negligible.
IS determined
> the same

Table1.
; shown in Fig 1.

‘oupssthat is>
leSouth
to the Equatorial

Ld43 to the

ratertemperat~e.
.turerange of
‘hesetemperature
s in Fig. 6.
“edifferences
TCS and Wce
rth Equatorial
nce between

,. .-..

. ..... ..

j b. There are considerable differences between the
$r radioactivity above and below the thermocline which

~$~~ds to increase from south to north
tiC~ differs from-%‘J C. The vertical distribution of

““t.;d Ofg“sr and there is no difference between the----- ——
radioactivity above and below the thermocline in the
South Equatorial Current region. However, in the North
Equatorial Current region, radioactivity of l’Q+Ce
decreases abru tly from the surface tO the thermoc~neo
The value of 1L Ce at Station 39, at the 150 m level is
abnormally large, but the values of 9°Sr and 137CS at same
location are normal. This may be, perhaps, due to the

effect of biological concentration.

5..Relation between radioactivity and dissolved o~gen.
Fig. 7 shows that the relation between 9°Sr

radioactivity and dissolved oqgen is exhibited as
linear function. This seems to indicate that 9oSr
supplied to the marine surface as fallout is transported
“toa deeper layer by the mifing action of sea water
in the same mer as dissolved oxygen. This result
coincides with the chemical and biological stability
of 9oSr fi sea water due to the efis~ce of large

amounts of the stable isotopB. On the other hand,
there is no linear relationship between 144Ce radio-
activity and dissolved oxygen values. We think this
is due to the instability of the 14LCe nuclide in
sea water.

6=\~Ceto 9%r
In the South Equatorial Current, the values of

l~Ce/%r above the thermocline are smaller th~
those of below the thermocline. These res~ts seem
to indicate that l&Ce absorbs to a particular materials
and suffers the effect of mixing and gravity during
its motion in sea water, allowing ltiCe to reach a
deeper layer faster than 90Sr.

–2 1-



Table 1. Radioactivityof Sea Water
r-

Station
No.

23

25

I 27
N
7

29

31

35

Location

——. —_— ._.
1-55 .O’N

160-25 .oIw

O-06.5’N
158-57 .O’w

2-00.0’s
157-oo401~J

1-35.4’N
157-24. O’W

4-15.5’N
156-57.oIW

8-16.O’N
157-03.08W

Depth\Volume
(m) I (1)

—+——

lcn l--’-~)U
300

0
150
300

0
150
300

15z
300

0
150
300

0
150
300

39 /11-53.C)’N
~57-28.O’W ’15:

I 300

141 [15-43.O’NI O
/L58+.OUl 150
I 300
I

N.-j
20.2

21.4
19.7
M.5

20.2
p(j.c)

22.0
20.0
19.5

20.3
20.3
19.0

21.1
20●3
M*5

22 )Lug62

23 AUg 52

2AAW 62

25 Aug 62

a6 AUg 62

27 AUC 62

Radioq
131c~

o*3&0 .03
0.2JX).02
0.lQO.02

o.21a.lo

O.1OMI.O2

o.o@9.02

o.09m.05

o.13@.02

0.04+s3.08
0.26Q.02
0.4M002

o.o&O.02
0.06%.02

0.09+0.01
0.10M3. O1
0.02K),01

O.1OK).O1
0.08Q.01
o.04+i).ol

o.lo@.02
O.lHO.01

O.loti. ol
o.09&3.ol
0 .03=H).01

o.09&), ol
O-.12M .01
0.05+’) .01

0.20W.01
0.04+0.01
0. 06*2.01

o.2yo.02
0.23*0.02
0.48+0.03

o.3&o.02
o.31&to.03
0.290.03

0.4H0.03
0.45W.03

0.37+0.02
o .34*O .03
0.43*0.03

0.5%0.03
0.32%0.03
o.5&o.03

1.190.03
o.5ao.02
(.).Q*().()3

“o

21.0 28 AK 62 o.3C’ti.02
19.5 0.llM).02
19.8 o.12@.02

21.2 29 Aug 62
19.3 o.21M).02
20.0 O.1OM.O2

30 hug 62 0.41M,05
$$:$ 0.38jQ.03
19.8 0.29+0.03

-.

0.17M.01

0.05+0.01

0.15M).01
o .19% .01
0 .08+0 .01

0.18+0.01
0.2L40.02
0.12M.01

.-
–-1

1.2W.05
2.46M.05
0.46w).03

1.3&o.03
0.60+0.03
0.464).03

1.31Q .03
0.6.4M.03
o.43@.03
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k

kdiochemical Analysis of 9 Sr and 137CS i-nSeawater

~-Katsuko SARUHJSHI~ Yukio Ki,TSURAGI
and Teruko KANi’:ZA:li’i

Procedure

Fe, Sr and Cs carriers were added to the water
samples which were acidifiedwith hydrochloric acid
immediately after the samples were taken.

SOdimn carbonate was added to sep.ma.tethe Ca ~d Sr.,<.
,,ascarbonates. After the Ca and Sr carbonates were dis-
solved in diluted HC1, the PI-1of the solution was adjusted
to 8 with an .axrnoniasolution in order to separate iron
hydroxide by filtration. After EDTA was added to the

,filtrate as a masking agent for the majority of the Ca,
,As’odi.umcarbonate was added to separate Sr with the remain-
@g free Ca. Precipitate was dissolved in diluted
HN03 then the fuming HN03 method was used to separate

~,sr.fromCa. 90Sr was couqted wit!la low background,
.X+dowless, gas flow counter. Nitric acid was added
Ttoithe filtrate from the carbonate and 13’7CSwas separated

,~a~e ad~tion of microcrystalline ammonium molybdophos-
137CS was counted with a r–ray spectrometer.., ,.

-w-”:’

4?
~rtMeteorological Reserach In~titu~e
,*S,,

b
q’

-—.
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‘~&a,lr-radiation in Seaw lterMeasured With a

+-I’lasa,haru OKiJJO

, ,A scintillation counter was used to monitor radio-

l~&ock. di?gram of the counter is showm in Fi~.1. A
so:~um ~ochde crystal, 1~” in diameter and l+” long, was
~,~,d.as the phosphor element. The construction of the

sciiitillationprobe is the same as the type used in the
radiological survey performed by the llShunkotsuMaru”
du@.ng 195& However, the circuitry of the electronic ~
equipment used during this survey trip, was completely

.,:;<The length of the scintillation probe cable was
sO& enabling measurements at a depth of 2CLhl. The
t~i depth was made by the readings on the bathythermographs.
Thb ’.countingrates at each station are shovm in Table 1.
In%~hese values, the discrimination level of the measurin~

ice was set it approximately ?0 KeV of the electron -
$y-valuein the phosphor elemat. At some stations
:J$rsyspectrum was measured with the scintillation
~ti.~ombinedwith an RCL 128 channel pulse height
rer.“,

!tituteof Physic,aland Chemical Research

~“’scintillationCounter Block Diagram
,.,

~] ]Photomulti- Tr~sistofi~ed Counting
Pre–Camplifier~.hplifier Scaler

~
I*:...

RCL 218
0

t’;
5

Pulse g

Hci@t ~
,~‘,.,:+..,,..
1’ .&mlyzer

High voltage
supply

ULe,

-33-



Table1 r-ratiationin Sea wa.t,p.., —.-.
1

StationI -— -—-———. -
Total7.@diatiQ_—

No. ~ %) ...300.m cable_______,—..–. 200 m cable ~----–‘–--’–—-—-–— ~~
Depth(m)

-!.-—...—_____._ .-
CPM

15 m cable
—--–—-——–--;——---—--— –– —-.—..- DepthTm~-~~~—- 1 cPM

11
-––-—-–-–-–--+—---–--–—.

, {
--—--—+–———. — —

2 AUg 62 208
I 236

I
242

4 4 AUg 62 .267 207 / 138 ] 19? I 20$

7 6 Aug 62 188 ~ I
I
I 250

c!?
~

15 Aug 62 234 214
I 1 238

; 10 16 kg 62 262 ,200” 109-115

11 II

12 17 Aug 62 249 201 153

13 f!

14 18 Aug 62 i al 201 156

15 If

16 19 Aug 62 168 20B ,

17 11 i

I
222 ,

,258

220 256

~ 239

220
I

229

I 239
I

I
245+4

23

24

25

26

27

28

29

30

31

33

35

37

22 Aug 62

!1

198

Z3 Aug 62 160

II

i

24 Aug 62 196

!!
I

25 Aug 62 I 142

26 hg 62 257

II

27 Lug 62 zl.1

II

205 162 ZL6 208

234 , 106 I 218 235
I

I
I[ 246

I

201

226

218

222

217 259

I 2.54

214 ~ 258
I

277

164 219 252

263

I 234 263
I
1 1

I 261
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—

Oceanographical Properties of Seawater
$$$ .“

~~ .“ ++Masaru SHIOZAK1

.- ----
,,,- Observations

$ F’- Seawater samples for chemical analysis and water,.
%mperature measurements were collected by Nansen
-~ttles equipped with reversible thermometers from
~Ke ;150 and 300 m levels● Surface water was samPled

~Y,@yethylene bucket and the surface tanperature
.-:wasmeasured with a standard type thermometer. Chemical
~lysis was performed for dissolved oxygen, chlorine
~contentand hydrogen ion concentration.
v.~~
2. Messurements

a. Dissolved ovgen – The amount fo~d in the
~.~awater was determined by the Winkler method.
●’:.
/-,,
t- :~ b. Chlorinity - Determined by the Fajans tritation

-method using Uranin as the indicator md silver nitrate
g~$utions as the titrant.
&#::,‘
!:VJ c. Hydrogen ion concentration – Determined by the

‘@sual calorimetric method.
*P “
,$lEResults

- Temperature measurements md chemical analysis of
,j~tlw’.seawater samples are shown in Table 1. Horizontal
‘Jjdi8~ributionof seawater temperature at the surface,
‘so~,mlevel, 100 m level and ~0 m level are shown in
,Fi&lto f+. Horizontal distribution of chlorinity and
di~solved oxygen at the surface and 150 m levels :re shown
in Figs J to %. Sectional distribution of seaw~lter
+5mperaturej chlorinity and dissolved oxygen are
shown in Figs 9 to 11.

~—-- —---——-–— ... . .... . .. . .- ._——— --- .—.—
:,HYdrographic Division, ~Ie.ritimeSafety Board Agency=:.



Table 1. TemperatureMeasurementsandChemicalAnalysisof Seawater

StationSamp~ng
No● Date Location

---t ‘--
1. ~Aug62 33-09 .5f}T

172-41.2!E

4 4Aug62 30-50.6’N

8 15AUg 62 I 13-26.OIN

] 162-28.OIVJ

10 16Aug62 10-22.OIN
163-53.oIw

12. 17Aug62 7’J39.7’N
164-08,5Iw

14. 18Aug62 4-32.O’N
165-24.o’i{

19 xAug62 1-55.0’s
165-oo.0f W

20 ZlAug62 0-00.0!
\ 162-35 .O”rJ

22 22 Aug<2 1-55.O’N
160-25 .01i(

27 zAug62 2.-00.01s
‘ 157-00.OIW

29 25 Aug62 1-35.41D$

l-:7-z”O”d

I
De&h

15;
269

0
1.47
298

0
152
289

15;
280

0
148
278

0
133
233

0
146
267

0
117
252

0
118
23%

o
123
333

0
158
301

0
107

~&P.

25.3
16.47
15.21

25.3
15.03
12.25

26.1
19.33
9.77

2?.3
13.42
9.64

28.2
20.90
10.17

“:-.7
?7 .08

Cl(%o)

19.27
19.26
19.19

19.31
19.19
19.03

19.20
19.35
19.00

19.03
19.06
19 ●34

19.13
19.24
19.19

19.40
19.41

‘m

4.79
4.76
4.26

4.82
5.01
4*97

4.’72
4.12
2.01

4.58
1.99
0.40

4.50
3.51
0./1.

-—
(%) ; PH

——_ ,
I

98.4 8.25
83.7 8.15
7s.2

98.9
85.4
80.3

97?2
76.4
31.2

96.8
33.1
6.2

?5.8
56.8
6.L

4*48 :3.:
4.16
2.39 37:1

8.10

8.25
~.lo
8.00

8.20
8.05
7.75

8.35
7.80
7.65

8.20
8.05
7.65

8.232
8.15
7.80LO.20

q -t
.

2.3● 22
25.61
25.72

23.28
25.73
26. u

22.81
25.01
26.43

22.25
25.96
26.93

22.07
24*33
26.71

22.46
22.80
26.66

!.

.-

27.3
22.~2
LO.43

27.0
26.12
13.75

26.6
26.14
11.16

26.3
23.31
11.51

126.7
25.20
10.54

27.1
24.68

I
19.21 4.52 95.5 8“20 22.51
19.34 3.53 69.4 8.10 23.91

19.26 2.20 34.7 ~ 7.80 26.81

19.60
19.73
19.39

4.33 I 91.2 ~ 8.20 23.08

3.59 i 74.3 ! 8.}Q ; 23.52
3.11 ! 52.o \ 7.90 26.26

I
19.41 ~ i 93,3 1 8.20 .22.$0

19.42 1 ;:;; 82.2 I 8.15 23.13

19.26 1 1.58 I 25.1 7.75 <26.63

I ~815 ~ 2332
19.55 4.3o !39.8
19.46 3.22 63.8 i 8:10 24:09

19.30 2.03 32.7 7.80 26.69

19.65 ‘ 4*51 94.1 8.15 23.08

19.78 3.81 77.8 8.10 23.90

19.73 ] 1.56 \24.6 , 7.70 ~ 27.28

19.36 4*54 95.6 8.15 i 22.73

19.39 3.80 78.2 ‘ 8.10 23.39

208 [11.48 19.26 1.96 i31.6 7.80 ~ 26.63
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$-‘ Plankt?n Survey
R:..
m: +~aato TSUPLUGA ~d Harumi.TOZAWA

t

\“netused for the swey was 130 cm in diameter
muth and 450 cm in length. The fmnt portion

i“ed’ofa cotton mi.~ow net, 350 cm in length,
~’averagemesh of 1.6 x 1.9 mm. The back portion
~.edof bolting silk, 100 cm in length, with an
@te mesh of 0.3 mm.

~’
@
jri.ngthe run in the waters adjacent to Christmas
, .6net tows on the surface and 11 tows at a depth
@.@ were made for 1 or 2 hours immediately after
iata speed of 2-3 knots. Eleven tows on the

;=weremade during the runs between Tokyo and%T
Lu ti”the same manner mentioned above.

~rtion of the plankton samples obtained from
~:~OW was measured for activity, aboard the ship.
d.nderwas placed in a 10jbformalin solution and
~tforradiochemical analysis.

w’
~@anktOn sample, 30-50 g in wet wei@t, was
‘~ the muffle furnace after being dried at llO°C
~’is.ampleof the ash was placed in a stainless
“’~ in diameter and 8 mm deep, and the grossF.
lC@’vitymeasured with a conventional GM counter
king efficiency, based on a 95Zr-95Nb standard
for samples 1 to 11, and 6.3Z for samples 12

@rrections were not made for the activity deriv
~. Results are shown in Tables 1 and 2.

F!
~SS # -radioactivityof the plankton ranged from

(#<’aPm/0.5gof ash, and seemed to be approximately
~’.that of plankton from Japanese waters. Activi\
‘Ies from the Equatori~ Countercurrent showed ~
? of 632 dpm/O.5g of ash in 4 samples. This was

~gher than the average of 341 dpm/O.5g of ash
~ples from the North Equatorial Current or 361
5g of ash in 9 s.~ples from the South Equatorial
>.

kti RegionQ Fisheries Research Laboratory
).

-49–
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Since the activity was mensureclon the s~mple:;
which were biol~‘i.calfiyuncl:~.szifiedjit l,i:~sdif’~icult
to point,out the difference in de~lreeof radiation
contamination among the different types of organisms.
However, if a.nythings,the activity in samples 1,P,4,9
and 10, in which larval fish, !~~edusae,Sagitta so. and
Doliolmn Es.

.—
were predominant, seemed to be generally

lower t~an those found in the samples consisting

mainly of Crustacea and Sd~ q.-—.—.——. ——

Gamma spectromet~ was made on the ash from the
fresh samples or from the samples placed in the preser-
vative. The low level gamma spectrometer used
consisted of a heaviljjshielded scintillation detec’tor
with a..?56–channelpulse height analyzer (Toshiba
Electric Co.). ~hecktector,fitted with a“7.5crn@ x

7.5cm solid NaI(’t’1)crystal,was housed inside a special
shielding composed of mercury (2.5cm thick) and lead
(lOcm thick).

Since the predominance of 95Zr-95Nb was obse~ed,

attention wos paid to these nuclides. Concentrations
of 952r-95Nb were rfieasuredby referring to a standard
source of l~?cs (Nuclear Chicago Corp. Model RS 137)
With corrections for the difference in the n~~ber of
photons per disintegration. (i.e. 0.82 for 137CS
and 1.0 for 95Zr-95Nb.) The results are shown in
‘T~.b]e2. In addition to 95Zr-95Nb, the presence of
60co and 144Ce~~’Pr were presumed from the gamma
energy spectrum. Some of the data pertaining to
concentrations of 95Zr-95Nb in plankton v~erefound to
be on the same level as those found in spinach samples
measured in ‘Tokyo. It maT7 be of interest to mention

that the concentration of nuclides, such as 90Sr, in the
marine org:]nismsjamounts to not more th~ one-
hundreclthof the concentration found in.terrestrial
plants.

Ological comF

a sp., Copepo
a, Copepoda
, Siphonophor
Sp.

[edusae(20??)
)epoda

da

cularia,Sagit

opepodaj pter
ta(~%),siphc
$),Euphausiz
ausiacea(lO-
),SiphonophC
s Sp.(lo-m
phausiacea(l

Sagitta sp.(
Idus.ae
Iphorae(lO%),

@alpa sp.(1
lpa Sp.(loz;’
mgestes sp.

L

“Sergestes s
., Medusae
“sp., Ptero~
~Megalopa 1
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to
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Sample
No. _-+ ..

14

2
?
10
11
12

14
15
16
1~
18
19
20
21
22
23
24
25

26
27
2$

;:
31
32

I

and Qualitative Compositions of Plankton Samples

Sampling
‘ (:VW

Total Wet

method
+- —-+.

Surface tOW
II
II
II
11

!1

II

II

II

Underwater
tOw
1!
II
II
II
II
II
II
II
11
!1

Surface tow
II

Surface tow
II

II

II

11

II

!1

--i —

2,660
49

115
92
38
5$
2$

350

l$o

410
570
850
400
165
450
a50
330

1,100
580
3%0
600

160
390
170
l$o

go

?@

I

I
I

2.5
8.1
9.3

13.4
7.6
6.8

13.3
22 ●3

9.1
11.2

6.7
8.2
8.3

10.2
10.5
11.0

9.1
8.6
12.0
11.8
11.4
8.2

12..1
12.4
10.3
20.3
10. ‘2
13.1
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53.2
37./3
3$ ●o
%.6
14!3.2
47.0
39.3
21.7
50.7
35.3

66.1
38.0
46.5
42.5
&6.5
4L.7
49.2
46.1
38.1
44*4
37*3
L@.1

28.1
32.8

3’7.5
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Biological composition

——. __— —. — ..—

Doliolum sp.(95j{),Sagitta SP,, Salpa sp., Copepoda
Sagitta sp., ,Siphonophor~.e, pteropod27 Copepoda
Sergestes s . Co e oda, se.itta sp., Siphonophora.e,Pteropoda
Sagltta sp.?66Z)~C~pepoda,~ergestes SP.
Sergestes sp.(60Y;),Sagitta sP.(20~)
Sergestes sp.(507), Copepoda(20;,),l~edusae(~?j)
Larval fish, Medusae, Pteropoda, Copepoda
Larval fish
14edusae(60~),Co~epoda, Appendicularia

6,Euphausiacea(90/., Copepodaj l.ppendicularia,sagitta

Euphausiacea(80%),Salpa sp.(10~), Copepode.,Pteropoda
Copepoda(30.,)Euphausiacea(20%,Sagitta(20%),Siphonophorae(10-20%)
Salpa,sp.(30-40~),Siphonophorae(20-30%),Euphausiacea(10-20,.),Sa.ittas .(lOY),Appendi-c~aria

f +Copepoda(20%),Siphonophora.e(20%),Euphausiacea(10-20%),Pteropoda 10-20/”~SalPa sPo
Salpa sp.(30-40~),Euphausiacea(10-~’@),Siphonophorae(10-~0~~),Copepoda(l@)
Copepoda(2@),Sdpa sp.(207~),Sergestessp.(l@20%) ~Euphausi:~cea
Salpa sp.(10-207\),Copepoda(10-20~],Euphausiacea.(10-20%),Siphonophorae(10%)
Salpa sp.(20z),Euphausiacea(10-20?~),Sagitta sp.(10-20%),Copepoda(10%)
Sagitta sp.(30-40%),Euphausiacea(20-30%),Copepoda(loj-),pteropoda(l@)
Salpa.Sp. (~-3@) ,Euphausiacca(20~),SagittaSP.(.20~~),Siphonophor~e(lO~)
Euphausiacea, Copepoda, S?.lpasp., Medusae
Salpa sp.(70%),kphipoda(10~),Siphonophorac(10%),Copepoda(5YL) .,

I

flima larvae(40-50x),Copepoda(20-302),Sr.lpasp.(lOj.),Sagittasp.(5~~)
Alima l,srvae(20-30x),Copepoda(20h),Salpa sp.(lOj~),SagittaSP.(10%)
Euphz.usiacea,Copepoda, Salpa sp., Sergestes sp.
Euphausiacea, Alima l,arvae,Copepoda, Sergestes sp., Salpa sp.
Euphausiacca Sergestes sp., Salpc.sp., Medusae
Copepoda(90;J~,Siphonophorae, Sagitta sp., Pteropoda, ~mphipoda
Copepoda(90%),Amphipoda, Sagitta sp., Megmlopa larvae, Mysidaces
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~ Activity of Fish Samples Surveyed Aboard Ship

+$Hmat,oTs~l_J~

i ,
ven longline stations as indicated on the track
ere used. The longlines, each consisting of a

~ainline with 22 m droppers to which 4 hooks
~ttached,were used at these fishing stations.
~the cruise, a total of 34 .yellowfins,10 bigeyes

Caught.

klioactivity was measured with a scintillation
e~er. The measurements were made by keeping
,~t&r aboti 10 cm from trothsides of the fish
~,$heoperculwy, dorsum, ventrum and tail.
count on deck was subtracted from the readings
Drvey meter. The mean values found, by fish

!& are shown in Table 1.

..
l~on the measurements made with the scintil–
~ey meter, significant activity on the fish
K&hb b.ylon.ej-inewas not observed.

‘lonal Fisheries Research Laboratory
1[,:

–5 5–
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Table 1. Fish SmnplesC,-wghtby LonglineFishing.

station Sample Species
No.

Bo@ length Body weight
—— ____

(cm) Radio~.ct~vity
(kg) (Xr/ii1——_ —._ —...— ___

% 1 AlbacoreII 118 31.2
Bigeye G.o

II ;,,
115 26.2
162

-0.1
1! 4

85.5II 147
().1

12 69.o1! 9.3
!! 2

143
II 59*5

161
4,3

!! 7 79.4 -0.3
1 yellow fin

II 151
$ 63.ow Big eye 172

().G

T :: 9 t! 108,4
168

-0.1

10
101.8!1 134

-0.1
14 11 Yellowfin

51.5
113

-0.2
II I! 25.8 0.0
II ;;

Ml+
!! 35.6

123
-0.1

II 14 ff 110
29.4 0.1

II 15 II 23.6
131

-0.1
II 16 II 133

40.0 ~.1
II 17 11

42.0
124

0.1
II 18 II 34.7

139
0.5

!1 19 t! 49.2
120

0.1
II 20 II

30.5
133

-0.2
II 22 43.4 0.0

Big eye
1!

24

87
Yellow fin

14.6
18

0.1
36.5$ -0.3

11 ;;
130 38.0

II 133
II 34 II 125 ;::

11 35 II 138 42.6

18 37 II 136 45 ●3
11 38 II 128 30.0

I 11 39 ~bacore 92 17.3
W 56.6
7 “ 40 Yellow fin 145

II I!+l !1 130 40.0
11 42 11 133 44.6

II 43 II 136 46.5
1! Albacore 19.0

% Yellow fin 192 47.0

L 46 II 132 40.0

25 47 Skipjack 71
t! &8 Marlin 201 6;:;
1! 49 Skipjack
!1 50 Yellow fin 1: 5;:8

29 51 II 137 50.4
If 52 !1 147 54.0
II 53 II 3“47 53.3

-u.j
-0.2

-0.2
-0.2

0.2
-0.3
-0.3
-0.2
-0.1
-0.2
-0.3
-0.4
-0.3
0,5
0.4
-0.2
-0.1
4.1
0.0
0.1
0.0



R?.diochemic.alAnrlyses of Tuna Fish

W.am.iyaASAR1, Morito CHIBi\,
Tadashi ARIKI and
Toshiald.YOSHINAGA

ABSTRACT

Radioactive ‘“SrY 137C-S> “bo , “m
and tot~alrare earth elements in tuna fish
caught by the ship llShoyoMarulf-wereanalysed.
The analytic~l procedure applied and results
of analyses are given in tables. The level of
radioactivity of tuna fish examined is low,
but the hi~er activity found in organs suggest
tkir intake of pl.anktonswhich may conttinated
by radioactive substance.

Radioactive nuclides were determined in muscles
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mimik----

Tuna Fish

rito CHIB~,
d
2.4

“IJO ‘Szn
1 turlasfish
were mdysed.
and res~ts
The level of

ned is 10W,

‘rgans Sllggest
W contaminated

-r=d in muse]-es
e ship llShoyoMrlru!!,
ioactitity of the

‘0n_k7bSof the
then ashed in

!the possibiU-

he s~ples,
he same m~er

lSt,it,ute

;.Methodof Analysis

k$~~fiicfl procedure for radioc,ctiveCs, Sr,.
d total rare earth elements is described in

~~. With regard to muscles only ‘“Sr ~d
were dtermined by this procedure.
lgrame1.
germinationof Radioactive nuclides in tuna fish.
L*
.. 10-15 g of ashed sample

~.

T-1Add 20mg each of Cs+, CC3+, C02+,~
Zn?+ and CU2+ ~s carriers. LeachQ? with aqua regia. Repeat the

.J extraction.

,J,

‘=-lHeat to dryness to expel oxides of;.s;
h nitrogen, dissolve in dil. HC1 and

saturate with H2S.<.,

Filt

A
Boil to drive off H2S, add Br2

k, water, add excessive Nc.CO
2 3&&:veand filter under suction. ,

P& the ppt in HC1 and repeat,the pptn.
&t’ Procedure.

Filt

l--Acidify wtithHNO3, and add ammonium
phosphomolybdate

t
Ppt

I

;ilt

Bssolve in NL~OHsoln., add KC1 as
the carrier then add sotim di.picry-
lc~ninat~,

‘——.
Ppt sit

1Essolve in methylisobutylketone,
extrr.ctwith dil HC1 soln., add
H2PtC16 to the HC1 layer.

Ppt Fi~t

Heat to dryness and weigh as Cs2PtC16.

f--f
aJJ

-59-



I Dissolve in dil HC1, add oxalic
acid and then neutrfize with
NJ{OH using bromcresol grem as
4

~ the indicator. Repeat the pptn.
Ppt (Cc, Sr and Ca)

Fi~t

/

Ash and dissolve in

/

Add tatia.ricacid,rendersoln. of HNo3 COntpin. alkaline with NH OH,ing H 02a Add NH4C1
and N~,oH. $sattiate with H9 .

1
Ppt f‘~, P~t (Zn, Co, Fe)

Filt Filt

1,

Dissolve in a mixtme of
H&O and HN03, add N114C1

hand 1 40H. Repeat the pptn. ~

Ppt Filt

Dissolve in soln. of

~~

dil ~T03 cent.tifing
H20 .

&
Reduce the

aci ‘ty to app~~-
mately pH3 by adding
NH40H, then add
exal.ic~cid.

Ppt
—----l,

Fllt
I&nite and weigh as
tot~ rare earth oxides

$————————————i
Filt
Add oxalic acid to ppt.
Ca and Sr, filter and
ash the ppt,lloDissolve
the oxides in HIJ03
evaporate to dryness,
dissolve ii-water,

cldd
fuming HNO~ (find HN03
sG1.45). Dissolve.

I
the pptn. in water,

addNa2Cr04 to remove Ba and
Ra, add fuming HN03 to
the filt.

1
Fe i!cidifyby adding

HCOOH and satulate
with H2& Repeat
the pptn.

Ppt Fi~tI

1Heat to dryness and
wei@ as Sr (N03)2.

-60-

//

Ignite .~ Boilto e~~
wei@ as H2S, oxidize CO ,
ZnO by adding Br., j

Ignite and weigh
as C0304●

I

I
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.,......

add oxelic
ize with
1 green as
the pptn.

d ,render
: OH,
$ .
-

Filt

hut-e of
add NIH,C1

.t the ~ptn.

y adding
Lsatulatc

Repeat

.lto expel
;2 oxidize CO
adding Br2
er, add
-nitroso- P
)htole.

‘at

weigh

f
de or natural pdassim, strontium, and zinc were
J analyzed to determine the relative accunmd.ationof

~gactivenuclides. Potassium was determined flame–

~ometricd-lyusing a hydrochloric solution of the
~d s~ple. Strontium was also analyzed fla.mephotomet-

&lly using a hydrochloric acid solution of the ipnite(

late precipitate obttined by the usual method,
~.thezinc determination a hydrochloric acid solution

I,he ashed s.=ples were extracted with carbontetrach-
Lde solution of dithyzone and spectrophotometricdly
med.

~30 Methods of measuring ra&OaCtiVi-tY
r

~’;osr ~ IS7CG and total radioactive.rare earth

ents were determined by measurement of activities
~’a low background 2m-gas flow counter. The mount
ntil radioactive rare earths W= ctflc~ated t~ng

c~zn were determined~,asthe standard. ‘°CO and

~~~ ~h~’r~t~dard

e RCL-128 channel?’ ray spectrometer (crystal,
using 1.27 YlevT ray e~ted from

.

%)

$. Results of analysis
Results of all determinations are shown in Table 1

jj

.s2
T-i

–61-



Table 1 concentrate’ns of Radioactive ‘Uclids ‘n
Organs.

Sample No. 10 15 17

Station No. 12 14 1/!+

Sampling date @.16 8.17 8.17

Quantity (Weight)

Ash(z)

Ca % (Wet Scample)

ashed(kg) 1.000 1.663 1.l+30

2.1+8 1.26 1.50

0.041 0.017 0.053

Sr ppm (Wet Sample) 1.32.7 .!+.0

3.I@.6 1.%43.8 2.1*0.4‘“sr ppc/g of Ca

90sr ppc/m.g of Sr 0.99.10 O.2MI.1O 0.>0.06

srfl~N/kg ‘f ‘~wP1e 1.yo.3 0.3*0.1
90

1.1*0.2

K % (Wet Sample) 0.359 0.248 0.219

137cs ~lflci~ of K 4.6+0.5 3.3-I-o.4 5.3+0.5

137c s /i/l c/kg of Sample 16.’7H..6 8.2E0.9 IL.6XL.1

Total rare earth

1111~/kg of Sample
1.32kl.-2 5.30.5 26.7*1.3

6‘CO ppd% of ‘~Pl~ u? 60 92

‘!m pp c/kg Of ‘cmple 357 173 276

“.

19

14

8.17

1.725

1.89

0.088

7.2

O*@”l

0.MO.02

0.8MI.2

0.181

5.mo.5

9“.@O.9

11.6H.7

103

208

2

1

‘9

1

1

(

,’

(

(

(

(



~llds in

organs.

17

lt+

8.17

1.430

1.50

0.053

4.0

1.8 2.1+0.4

).10 0.3E0.06

1.1 1.l*Q.2

3 0.219

0.4 5.&o.5

0.9 u.6=.l

,0.5 26.7fi.3

92

276

I
19

lh

8.17

1.725

1.89

0.0$8

7.2

O.@”l

0.1+0.02

0.8+0.2

0.181

5.@o.5

9“.0*0.9

11.6+0.7

103

208

23

14

$.l?

1.900

1.51

0.037

2.6

o.91ko.4

o.lM.05

0.3+0.1

0.190

2.&O.3

4.Po.6

18 .6=EL.O

75

120

~;,

11+

6.1?

1.910

1.55

0.092

4.5

0.5+0.2

0. MO.03

o. f@Q.:

‘0.276

3.0+0.3

8.@il.7

14. !W.8

86

155

27

14

$.17

1.080

1.$0

0.122

6.7

0.4+0.2

o.l@*03

o.5&o.2

0.2k7

4*7*0.5

11. E&l.2

33 .oH.8

98

171



S.mple NO.

Station No ●

Sapling Date

Quatity(’deight) ashed(kg)

Ash(z)

Ca z (Wet Sample)

Sr ppm (I?etSCample)

‘oSr p#~/g Of co

‘“.srp~~c/mgOf sr

o‘sr ppc/kg Of Sample

I
K % (Wet SamPle)

137CS ppdg of K

lWCS ppc/kg of Sample

10

12

8.16

10.0

1.32

0.0059

0 ●lo

15

u

8.17

10.0

1.3$

0.0115

0.23-

17

14

8.17

9*5

1.45

0.0064

0.13

1.6+0.5 1.643.3 2.2+0.6

1.MO03 0.90.2 1.1*0*3

0. HO.03 O.ao .04 O.m”oh

0.385 0.401 0.395

2.%0.3 20~o.2 4.1*O .3

9.&to.8 11.kto.9 16.M1.2

-64–

19

14

8.17

$.95

1.13

0.0066

c1.10

1.M*6

1.1+0.4

o .Bo .04

0.340

3.Qo.2

lo.3Eo.8

L



).6

)●3

).04

).3

.1.2

Muscles.

19

1/!+

8.17

8.95

I*13

0.0066

0.10

1.(Ao.6

1.l@.4

0. UO.04

0.340

3.&o.2

lo.ao.~

20

14

$.17

10.0

1.33

0 .(2081

0.13

1.%0.4

1.20.3

().2=0.04

0.365

3.4+0.3

12 ● fio .9

24

u

8.17

10.0

1.12

0.0084

0,12

1.l+o.3

0.8+3.2

o .l+o .03

0.32i

3.&a.2

9.8+o.8

27

14

8.17

7.86

1.27

~ .9106

0.18

1..40.3

o.&o.3

C).*0+05

O.325

2.6497.

8.4+0.3

46

23

8*2I-

10.0

0.98

0.005$

0.15

1.’&o.3

0.7io.2

o J&G *OL

0.283

2.l*o*2

6.CkO.5
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5. Con&lusions

It was initially intOnded to measure the ~ ar,c~
7 cctivi~ies of radioacti’:-cnucli.dcs after chemical
separatlon of the element3. AS the l,iorkprogressed,
it became evident ihat mocfifications of usu.aly~rocedures
vere riecessaryto achi-veade~~ate separations of the
elements cncountereclin this ,mn:]lysis. The procedures
ad opted enable recoveries G~ greater th~.n7CV;of the
original swnpies to be at~ained. The radioactive decay
pattern of tkle toted r~re earth fraction indicotcd the
presence of essentially _ - “4Pr , with ~ossibly144, b

traces of other rare eart~!elements. The sep[.ration
and determination of Cc 2.w3Pr is usually acconqlished

by the solvent extraction techniq-ueutilizing methl’l—
imbutylketone.

Although the determination of “Zr - ‘5Nb ‘was
not carried out in this analysis> the e=istence of
these nuclides in planktons indicates the necessity of
establishingmethods for the chemical sep~!rations~d
determinations of t~-.r”-:elements. An investigation
concerning the analysis of these elements is currently
being conducted in this laboratory. The existence of

fioPoin pla.fitonthrough ~ counting wasSs,znand .
first sugSestedby Dr. Tsuruga and these determinations
were carried out during the process of this analysis.

Although the level of radioactivity of tuna fish
examined is rather low, the results suggest their intake
of other sealife may contaiiimuch hi~her concentrations
of radioactive substances.
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On the Radioactive Substances

ir.Various Organs of Fishes.

%Jasamichi SAIK1, Taishl UEDA
Yuzuru SUZUKI and Zenji MURAKOSHI

1. r-ray puls bight analysis

r–ray Spectra were observed on various organa of

19 fishes caught by the Survey Vessel “Shoyo maru”.

Two peaks arised by ‘ZnCa51 and 1.12 Me V.>
were detected in almost all of organs with a peak of
natural 40KC1.46 Me v.>. ‘

In the gill+ intestine and stomach contentg,a peak
of 85Zr_9sN~was also found with peaks of azn and 40K.

~ National Institute of Radiological Sciences
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4. Identi.Ticationof “zn

@ zn was isolatedin Chemicalanalysis (Fig.1.)
‘[thegama-rayanalysis.

Fig. 1. ChemicalSeparation

and identified

of Zn

Group 1.

with

As 30g. carrier50mg (Fe~+,Sr2+, ca2+, Zn2+,Na+)

1
HC1 (a littleexcess) (65Zr.3050cpm)

1

# b
(200cpIil)

~
Neutralizedwith NH OH

+Adjustedto 0.31JHC sol. with HCi
‘ H&

I I
P F

Croup 11. (loocpm)

.&

Made acidicsol. with 6N HC1
H2S

●

.1

cone.HN03(Fe2+- Fe 3+)
3N CH3COONH4
31JCH3COOH

f’
,

i
(80cpm) + 3NNH4C1

1
6N NH~pH

Group III,

f—----lF

(180cpm)

1

H@
boil

I
I

%

(Group V,

*

t
heat

I I

D&l
(150cpm)

F

ZnO-2

I CH3COCM

heat

VI)
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