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Radioactivity in Air and Rainwater
* Yuguru 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 comtinuously operated during the entire cruise.

Dust s;ggles were collected on Whatman #41 filter paper

(5.5 ¢ , every 24 hours. Suction volume of the
sampler was approximately 30£w#/min.

To measure the activity of the samples, an end window
type GM counter with a DC-1C scaler was used. The
distance between the mica window (1.46 mg/cm? thick) and
the samples was approximstely 1 cm. The counting
efficiency, calibrated with 95Zr-95Nb, was 6.6%.

Results obtained are shown in Table 1.

b. Gunmed 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 gross#-activity
on the gummed paper samples were not conducted aboard
the ship.

2. Gross £ —activity in Rainwater .

Rainwater was collected by using funnels (100 cm<
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;
then placed on a counting dish. Measurement for
gross?Jact1v1ty were conducted in the same manner
described in paragraph la. Results obtained are shown
in Table 2.

aleNationa.L Institute of Radiological Sciences



Table. 1

Gross p-activity in Air

Suction Activity .
Date Time Volume cpm/’ rpe /m3 Weather
Hrs.lins. (M3)
29, Jul. 23.35 36.92 0.0%£2.06 0.3%0.2 cloudy
30, 20.00 36.79 0.20+£0.09 0.7+0.3 clear
31, 20.00 - 31.20 0.450,08 1.640.3 clear
1, Augse 20445 37.35 0.20+0.08 0.740.3 cloudy
25 10.45 4275 0.55+0,09 1.9%0,3 cloudy
3, 10.10 18.30 0.23+0.1, 0.840.5 cloudy
b, 10.20 18.60 0.23£0.12 0.840.4 cloudy
5, 10.30 18.90 0.58+£0.17 2.040,6 clear
6, 11.00 19.80 0.17+0.14 0.640,5 cloudy
7, 23.25 L2.15 0.38+0.08 1.3%0.3 cloudy
8, 22.20 40.20 0.2040.09 0.7%0.2 cloudy
9, 25,25 45.75 0.23%0,09 0.8+0,2 cloudy
14, 23 .45 L2.,75 0.23+0,08 0.8140.3 clear
15, 21.15 38.25 6.15+0.08 0.540.2 clear
16, 25.15 L5445 0.29+0.12 1.040,4 cloudy
17, 23.20 42.00 0.09%0,08 0.3+0.2 cloudy
18, 21, .40 45 .40 0.15%0,08 0.540.2 cloudy
19, 24,00 L3 .20 0.29+0.09 1.0+0,2 clear
20, 21,00 43 .20 0.17%0.,07 0.6%0.2 cloudy
21 24.20 43 .80 0.49+0.08 1.740.2 clear
22, 24,00 43 .20 0.29+0.07 1.080.2 cloudy
3, 24,.00 43.20 0.38+0,07 1.340.2 clear
1.4£0.2 cloudy
o, 2,,00  38.88 g-géig:gz 5. 5E0.3 cloudy
25, 0,.00  38.88 0.691—0.09 2 0.2 clear
%, 24,00  38.88 0.03£0.06 0.1£0.2 cloudy
27) 214"00 38.88 O.l2io 07 O.lFtO.Q Cloudy
28, 24.00 38.88 0 A913:07 1.4#0.2 cloudy
29, 24,400 38.88 0.1340.07 1.5:0.2 clear
30, 25,..00 38.88 o.ugﬂ:OZOS 1.740.2 clear
31, 24,.00  38.88 0.41%0.08 1.440.2 clear |
1, Sep. 25.00 40.50 . (H;nc;i_‘ )
. Q. clLe
2, 26,00 41.92 0.58%0.08 2,0£0.2 (Higoﬁglu)
1.80.2 cloudy
6, 21,30 38.70 0 igjg:gg 105 cloudy
7, 24,30 52.92 0 750,08 5.640.2 cloudy
8, 2415 50-9L+ 0. 2630.07 0.940.2 cloudy
9, 2h.15 5384 5154007 0.4#0.2 cloudy
lO, 2)_".30 L9 .98 1.7110.08 5'9:t0.2 cloudy
11, 21,15 43 .65 1 30%0..07 I, 540, 2 cloudy
13, 2430 44,10 O.élpd:O-OB 5.0%0,1 cloudy
14, 24,30 44 .10 O.L;éio 03 1.,6%0.1 rain cloudy
15, 2),.30 44 .10 .84:!:.0. 6 2.940.2 cloudy
16, 2,30 44.10 OB

T
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" separate iron hydroxide by filtration.

89Sr, 908y and 13705 in Rain Water

* Yukio KATSURAGI

a) Preparation of samples.
) Tﬁe amount of rain water collected aboard the

observation ship was mostly less than ome liter for each
Therefore, water samples which were collected
on closer dates and location were combined and the
analyses were done on the composite samples.

i i lyses

b) Methods of radiochemical analy .
: Water sample was evaporated to about 29 ml in a .
beaker. After the solution was acidified with hydrochloric
acid,, carriers of Fe, Sr, and Cs were added. pH of the
¥ X .
utio djusted to 8 with ammonia solution to

selution was adj O renido
was dissolved again with hydrochloric acid and the residue
was digested twice with a small amount Of'dlluted
hydrochloric acide The filtrate was comb}ned and PH
of the solution was adjusted again to 8 with ammonium

hydroxide to separate iron hydroxide.

After iron hydroxide was filtered, pH of t?e.fiitrate
was adjusted to 9 with sodium carbona?e to prec1p1t: z
alkeline earth carbonate. After calcium was separa 2
by using the fuming nitric acid meth?d.and bagégm and
radium were removed as chromate precipitate, T ?Tt )
89Sy were counted. Witric acid was added to the fi rate
from the carbonate and 137Cs was sepaizged by the add;tlon
of solid ammonium molybdophosphate. Cs was counte

with a 7 ray spectrometer.

ounter
°) g X low back ground window-less gas flow counter whose

ici k ground was
ing efficiency was 38% and the back g was.
gogﬁfing cpm, was used for 905r and 898r determination.

The results of determination . '
Y ;able 1.3 shows the results of determination of 908r,

i i 1 as done
893r and 137Cs in rain water. The Ciuntl?gBSSi dox
14th-15th September, 1962 and the value o
reduced to that on the lst July %962.

T %jyeteorological Research Inslitute
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Table 1 .3 99r, 895r and 137Cs in Rain Water.

Sample . Amount of Sample
o Location Date Precipitation volume POsr  8sr 37cs 895,905y 1375 /¢
() (M) wag/m? auc/y
1 29037 N L Aug. '62 3.0 350 30 10 - -
17,055
2 1012'N 14 Aug. '62 3.3 360 )
161057.5 W .
08003.,7'N 16 Aug. '62 50 : 880
164°50.5'W a
I Hi n l . 5 30 .6 20
07009.7'N 17 Aug. '62 17.5
164°08 .5
n i i}
3 08000 26 hug. 162 7.7
157900'W
] i n 23 .2 - ~
30 Aug. '62 2.3
3 Sept. '62
L 31006'N
176053 K 10 Sept. '62 100 2.4 50.5 21




Measurement of Environmental Radiation and Exposure Dose
*Masaharu OKAND

The main objectives of measuring environmental
--padiation was to keep the ships personnel from undur
exposure to the dangerous effects of external nuclear
radiation and to provide future references for other
i measurements of radiation contamination.

i Two types of scintillation counters were used as the
environmental radiation monitor. One was an ordinary

i scintillation counter with a sodium iodide crystal,

1 1/2” in diameter and 1 1/2” long, with the discrimina-
tion level set at approximately 20 KeV of the electron
energy value. 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 exposurc dose monitoring. This type had a
specially designed shield surrounding the crystal to
correct energy characteristics. With this device, a

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 a#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.

In order to measure total exposure doses during the
surveys on the ship, pocket dosimeters and the glass

dosimeters were used. The values found are shown in
Table 2.

dose rate as low as 0.1 #r/hr in the energy range of 0.1 MeV

¥ Institute of Physical and Chemical Research
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Table 1.

P t
i i Sl

r—radiation on the survey vessel

Counting rate 'Survey mete Exposure
Measurement sites (cpm) (1.5"x1. 5% reading(rr/hr)| dose
Nal(T1)) (er /hr)
Environmental radiation ,00-450 1.5 7 B
monitor site ;

Scintillation probefsite 100600 1.5

Quarter deck L00~-600 0.8
Navigation deck 650

Starboard & port bridge 550 2.0
Wheel house 530 1.1
Inside of 5cm Pb shield 210 0.5 0.0
Inside of store rooé 61,0

Outside of store rogm 400

In sea water 200-300

Tokyo Bay 1m depth 245

Tokyo Bay 5m depth 235

Tokyo Bay 10m depth 232

Bottom of Tokyo Bay 8L0

During landing at

Honolulu harbour 1200 1.4
During landing at Tokyo

harbour ] 1100

!
i
)

1.3

Table 2.

The total
investige

Site

P T

Refrigeration room

Passage inside boat

Store room

Enginers room

Galley

Engine room
Management room
Crew quarters

Wireless room

Chart room

Saloon




7 met
1glur

i

Table 2. The total exposure doscs during the

investigation on the survey vessel.

%r) g:ocszsure !

Lﬁli{hr)_ . Dose Eg;gket dosimeter)
Refrigeration room o 10 o o

Passage inside boat 10

0.8 Store room 6

Enginers room 9

Galley 6

1.1 Engine room 5

0.0 Management Toom ?

Crew quarters 11

Wireless room 7

Chart room 15

Saloon 10

Dose (glass
dosimeter) (mr)
4

30

25

l‘l‘.




Gross f-activity of Sca water

*Masaru SHIOZAKT

1. Experiments and Measurements

i .. About 5 liters of sea water were collected at each
station using 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 yej per liter of sea water. A

"2 liter portion of the acidified sea water was
transferred to a 3 liter glass beaker, then 10 mg of
Fe3* and 10 mg of Ba?* 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 scolution using phenolphthalein as

the internal indicator, it was boiled. Precipitetes of

barium sulfate and ferric hydroxide were completely

settled, then filtered on filter paper (2.5 cm diamcter).

The precipitates on the filter paper were dried under

an infrared lamp then counted with a GM counter.
‘Counting efficiency was determined by comparing the

“count rate of the Ra-D, E standard at the same geometry

as the sample with its predetermined disintegrating rate.

The values of 32.8 and 35.2% were obtained. Mica window

thickness of the GM counter was 1.4 - 1.6 mg/cm? and

the background count 12 cpm when the GM tube was shielded

by .5 cm of lecad.

4o
2. Results
. Results obtained are shown in Table 1.
. Horizontal distribution of gross A-activity of
§ur£ace water is shown in Fig 1. Relation between
gross f-activity of surface water and location represented
by latitude are shown in Fig,2. In the South Eguatorial

Current area, gross f-activity is relatively low in
comparison with other regions.

. In the Equatorial Counter Current region, radio-
activity increases abruptly, however, there is no

difference of gross #- activity between the Equatorial
?ounter Current and North Equatorial Current.

The trend of distribution of gross f-activity is

*¥Hydrographic Division, Maritime Safety Board Agency.




affected by the behavior of radioactive material in the ‘ . | Station
atmosphere which is affected by atmospheric phenomena. ] Sampling Noa
The high radioactivity of the Equatorial Counter Current | Date o
is duc to the fact that the location of the Equatorial x 27 hug.62 | 35
Counter Current coincides with that of the climatic : 37
equator, thus the amount of precipitation is large in 28 aug 62 | 39
this arec during the period of nuclear tests. L0
29 Aug 62 | 41
L2
30 Aug.62 | 43
Loy

Table 1. gross f—-Activity of Surface Sea Water
Honolulu - Christmas Is. -~ Honolulu

. Sta,tion . 4 ” y —
%irsglmg e Locatlog com/ g dpri/ 8
14 Aug.62 | - 16-38.8"N 160-38.8'w} 0.3+0.3 | 0..¢0.4
15 Aug. 62| 8 113-26.0'N 162-28.0'W |-0.2+0.3 [-0.3+0.4
16 ang g2 | 10 10-22.0'N 163-53.0'W | 2.5£0,3 | 3.2¢0.4
11 8-36.0'N 164-08.5'W | 2.0£0.3 | 2.5:0.3
17 Aug. 62| 12 7-09.7'M 164-08.5'W | 2.0+0.3 | 2.650.4
13 6-10.8'N 164-57.3'W | 0.3£0.3 | 0.x0.4
18 Aug. 62 | 14 4=32.0'N 165-24.0'W | 1,0£0.3 | 1.2¢0.4
' 15 3-47.0'N 165-30.5'W | 0.3+0.3 | 0.440.4
19 Aug. 62| 16 1-08.8'N 165-09.0'W | 0.9+0.3 | 1.2t0.4
17 0-15.5'N 165-04L.5'W | 0.8£0.3 | 1.2:0.4
20 Aug. 62| 18 1-55.0'S 165-00.0"W | 0.6:£0.3 | 0.8t0.4
21 Aug 621 20 0-00.0' 162-35.0'W| 0.4+0.3| 0.6£0.4
21 1-01.5'N 161-23.0'W | 0.3+0.3 | 0.4+0.}
22 aug 62| 23 1~55.,0'N 160-25.0'W | 0.0£0.3 | 0.0+0.}, 1
2k 1-28.5'N 160-26.0'W | 0.8t0.3 | 1.1t0.4
23 Aug. 62| 25 0+06.5'N 158-57.0'W | 1.0£0.3 | 1.4%0.4 %
26 0.46.0'S 158-10.0'W | 0.5:0.3 | 0.7£0.4 i
2L Aug. 62| 27 2-00.0'S 157-00.0'W | 0./#0.3 | 0.550.4
Y 0-01.5'N 157-10.0'W | 0.2+0.3 | 0.3+0.4
25 Aug. 62! 29 1-35.4'N 157-24.0'W | 0.7%0.3 | 1.0%0.4
30 2-07.5'N 157-34.0'W | 0.440.3 | 0.5:0.4
o6 Aug. 62 | 31 4L=15.5'N 156-57.0'W | 0.9£0.3 | 1.3+0.4
L33 5-43.5'N 156~49.0'W | 1.8+0.3 | 2.5t0.4

—-—14=




1aterial in the
*ic phenomena.
Counter Current
he Equatorial
e climatic

1 is large in
:ists.

Sea Water

Lulu
Activity |

cpn/ g dpm/4
).3+0.3 | 0.4t0.4
).240.3 |-0.3+0.4
2.5¢0.3 | 3.240.4
2'()1:0“3 2-5:‘:003
2.00.3 | 2.6+0.4
).320.3 | 0.4+0.4
LoOk0.3 | 1.280.4
).3%0.3 { 0.440.4
).9+£0.3 | 1.2E0.4
0.8+0.3 | 1.2:0.4
6031 0.880.4
3-‘&0-*3 O.@:Ooi&
J.3%0.3 | 0.4£0.
J.00.3 | 0.0+0,.4
0.8%0.3 | 1.140.4
L.OE03 | 1.4£0.4
J.520.3 | 0.7%0.
2.00.3 1 0.550.,
2.2¢0,3 1 0.3%0.4
J.7%0.3 | 1L.0%0.4
Dut0.3 1 0.550.4
0.%%0.3 | 1.3+0.4
1.8%0.3 | 2.50.4

BT R —

“V?S 1in | Station . Activity
?D:EE g No. Location cpm ﬂwwﬁfﬁzﬁg*m
-
27 Aug.62 | 35 8-16.0'N 157-03.,0'W|1.1x0.3 | 1.&:0.4
37 9+49.0'N 157-12.0'Wi 0.920.3 | L.20.4
28 aug 62 | 39 11-53.0'N 157-28.0'W; 1.6£0.3 | 2.1%0,4
LO 13-28.0'N 157-48.4'"W11.920.3 | 2.6£0.4 ]
29 Aug 62 | 41 15-43.0'N 158-04.0'W0.9¢0.3 | 1.2:0.4
L2 16-L1.5'N 157-55,6"Wi 1.3%0.3 1.6+0.4
30 Aug.62 | 43 18-57.0'N 157-54.0'W! 1.840.3 | 2.5:0.3
: Li !l?-Sh.O'N 157—A5.3'W}l.li0.3 1.580.4
B O
qs ...

-1 5~
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Radioactivity of Sea Watcr -~ Nuclide Analysic

#* Ryoji HIGANO, Masaru SHIUZAKI

and Yoshiro SETO

.
1. :Sample
. Twenty liters of sea water were collected from
the 0, 150, and 300 m layers, respectively, at each
station. As soon as the sample was collected, the
hydrogen ion concentration in the water was adjusted
to nearly pH 2 by adding concentrated HCl., Analyzed
nuclides were 90Sr, 137Cs and l4kCe.

2. Procedure

OSr - After sea water was neutralized with a 10
M NaOH solution, the alkaline earth elements and
rare earth elements were separated from the sea
water as carbonate and hydroxide precipitates respecti-
vely. The precipitates were dissolved in hydrochloric
acid and the rare earth elements were separated from

the alkaline earth elements by neutralyzing the
hydrochloric acid solution with ammonia water.

Sr was separated from Ca by the fuming nitric acid
method and further purified chemically by repeating
the fuming nitric acid procedures two times and
radiochemically by scavenging with ferric hydroxide and
barium chromate. After leaving the purified Sr
fraction for two weeks, 907 was separated by copre-
cipitation with ferric hydroxide and counted by a
L. gas flow counter.

137Cs ~ The carrier was added to the sample at
the rate of lmg of Cs per liter of sea water. Cs was
precipitated by adsorption of the Cs to the nickel
ferrocyanide precipitate., Nickel ferrocyanide was
decomposed by heated Hy50,. Isolated Cs from the
precipitate was purified by the ammonium phosphonoly-—
bdate and chloroplatinate methods, and then cesium
chloroplatinate was filtered on filter paper and
counted by Lo gas flow conrter.

.*ﬁydrOgraphic Division, Maritime Safety Board Agency.
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14ACe ~ The Carrier was added to the sample as
in the previous procedure. 10 mg of Ce, 5 mg of La,
20 mg of Zr, and 10 mg of Ru were added to 20 liters
sea water. The rate earth fraction, separated from
alkaline earth elements, was dissolved in hydrochloric
acid and precipitated as an oxalate and separated
from Zr and Ru. The rare earth oxalate was ignited
and dissolved in nitric acid and adjusted to a 9 M
HNOg solution. Ce was oxidized to quadrivalent by
sodium bromate and extracted by MIBK. After the MIBK
layer was washed with a 9 M HNO, solution containing
a few drops of 2 M NaBrO3, Ce was stripped by water
containing 3 drops of hydrogen perioxide, precipitated
as an oxalate, filtered by filter paper then counted

- by a lr gas flow counter.

14hCe was counted after +41Ce completely decayed
and its effect on the count of l44Ce became negligible.
Counting efficlency for each nuclide was determined
- by measuring the respective standard at the same
geometry and condition as the sample.

3. Results

The results obtalned are givemin Table 1.
The locations of sea water sampling are shown in Fig 1.
We can divide the locations to three groups, that is,

Stations 23, 25, 27 and 29 belong to the South
Equatorial éurrent, Stations 31 and 35 to the Equatorial

Counter Current, and Stations 39, 41 and 43 to the
North Equatorial Current.

L. Relation between radioactivity and water temperature.
As is shown in Fig. 6, the temperature range of
the thermocline is from 15° to 25°C. These temperature
boundaries are indicated by dotted lines in Fig. 6.
a. Above the thermocline, there are differences
between the radioactivities of 90Sr, 137cs ang hice
in the South Equatorial, Counter and North Equatorial
Currents. However, there is no difference between
them, below the thermocline.

b. There are con
903y radioactivity ab
ds to increase fro
ben ¢. The vertical
that of 70Sr and ther
radioactivity above a
South Equatorial Curr
Equatorial Current re
decreases abruﬁzly fr
The value of LhGe at
abnormally large, but
location are no .
effect of biological

5. Relation between r

Fig. 7 shows tha
radiocactivity and dis
linear function. Thi
supplied to the marin
to a deeper layer by
in the same manner as
coincides with the ch
of 905r in sea water
amounts of the stable
there is no linear re

activity and dissolve

is due to the unstabi
sea water.

6. hcCe to 9Osr

In the South Equ
IAACe/goSr above the
those of below the th
to indicate that 1lA4AC
and suffers the effec
its motion in sea wat
deeper layer faster t
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e differences

Cs and Mce

rth Equatorial
nce between

b. There are considerable differences between the
OSr radicactivity above and below the thermocline which

]

ends to increase from &uth to north
| c. The vertical distribution of 144Ce differs from

“that of 90Sr and there is no difference between the

radioactivity above and below the thermocline in the
South Equatorial Current region. However, in the North

Equatorial Cwrrent region, radioactivity of Lhhice

decreases abruEZly from the surface to the thermocline.
The value of 144Ce at Station 39, at the 150 m level is
abnormally large, but the values of 90Sr and 137Cs at same
location are normal. This may be, perhaps, due to the
effect of biological concentration.

5. Relation between radicactivity and dissolyed oxygen.
Fig. 7 shows that the relation belween 905y
radioactivity and dissolved oxygen is exhibited as
linear function. This seems to indicate that 90Sr
supplied to the marine surface as fallout is transported

‘to a deeper layer by the mixing action of sca water

in the same manner as dissolved oxygen. This result
coincides with the chemical and biological stability
of 905r in sea water due to the existence of large
amounts of the stable isotopg. On the other hand,

~ there is no linear relationship between 14hCe radio-

activity and dissolved oxygen values. We think this

© is due to the unstability of the L44Ce nuclide in
. Sea water.

3
6. Lhice to Psr

t In the South Equatorial Current, the values of
1&&06/905r above the thermocline are smaller than
those of below the thermocline. These results seem
to indicate that l4kCe absorbs to a particular materials
and suffers the effect of mixing and gravity during
its motion in sea water, allowing l44Ce to reach a
deeper layer faster than 90Sr.




Table 1.

Radioactivity of Sea Water

Station|Location Depthl Volume Date Radioactivity (ﬂ_{l_ﬁ_/f) . ,i
No. (m) 131, 90g,. Thbc,,
23 1-55.0'N 0 22 kug 62 | 0.3620.03 0.0940.01 0.25:0.02
160-25.0'W | 150 | 2 0.2140.02 0.1040.01 0.23+0.02
300 0.1840.02 0.0240.01 0.48:0.03
25 0-06.5'N 0 23 Aug 62 | 0.2140.10 0.1040 .01 0.30£0.02
158-57.0'W | 150 0.0840.01 0.340.03
300 0.1040.02 0.0410.01 0.29£0.03
1|27 2-00.0'S 0 ol hug 62 | 0.08%0.02 0.10%0,02 0.41+0.03
8 157-00.01wW | 150 0.1120.01 0.45t0.03
! ’ 300
29 1-35.4'N 0 25 hug 62| 0.09%0.05 0.1040.01 0.370.02
157-24.0'W | 150 0.0940.01 0.34%0.03
300 0.13%0.,02 0.03%0.01 0.43+0.03
31 4-15.5'N 0 a6 Aug 62| 0.0440,08 0.0940,01 0.5%£0.03
156~57.0'W | 150 0.2640.02 0.1240.01 0.32£0.03
300 0.1440.02 0.0540.01 0.51+0.03
35 8-16.0'N 0 27 hug 62 0.20%0.01 1.15:0.03
157-03.0'W | 150 (| 0.0840.02 0.0440.01 0.520.02
300 | 0.06%0.02 0.06+7.01 0.41£0.03
|
: WDte o Radioactivity ((M#o/E)
\ _»-'.mcﬂ v ' 13105 QOSI' lM*Ce
39 . |11-53.0'N 0 | 20.0 |28 Aug 62 | 0.3041.02 0.17+0,01 1.290.0
L57-28.0'W | 150 | 19.5 0.1140,02 2.46&9:02
300 19.8 0.1240.02 0.05%0,01 0.46%0.03
bl 15-43.0'N | 0 2l.2 |29 Aug 62 0.1540.01 | 1.3840
) - L] 003
158-04.0'W | 150 | 19.3 0.21#0.02 | 0.19%0.01 | 0.6020.03
| 300 | 20.0 0.10+0.02 0.08+0,01 0.4,640.03
L3 | 18-57.0'N O | 2l.h |30 Aug 62 | 0.4140.05 0.1840,01 1.3120.0
. . . . . - 3
' 157-54.0'W 138 19.0 0.3840.03 0.2440.02 |  0.6440.03
) 3 19.8 0.2940.03 0.1240.01 0.4340.03
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Radiochemical Analysis of Dsr and 137Cs in Seawater

*Katsuko SARUHASHI: Yukio KATSURAGI
and Teruko KANAZAHA

TYI

Procedure

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

REE Sodium carbonate was added to separate the Ca and Sr
.as carbonates. After the Ca and Sr carbonates were dis-
-solved in diluted HCl, the pH of the solution was adjusted
to 8 with an ammonia solution 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,
.@deium carbonate was added to separate Sr with the remain-
dng free Ca. Precipitate was dissolved in diluted
HNO3 then the fuming HNOB method was used to separate
iSP from Ca. 90Sr was counted with a low background,
tWindowless, gas flow counter. Nitric acid was added
~+to:the filtrate from the carbonate and 137Cs was separated
»«Py: the addition of microcrystalline ammonium molybdophos-
' fphate. 137Cs was counted with a r-ray spectrometer.

ey

.;wateorological Reserach Institute
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Digsolved Oxygen - Radioactivity=~Dieszian
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'Total 7-radiation in Secawiter Measured with a
iscintillation counter

‘o #* Masaharu OKANO

% A scintillation counter was used to monitor radio-
active contamination of sea water by r emitting nuclides.

A} ock diagram of the counter is shown in Flﬁ 1. A
sodium iodide crystal, 13" in diameter and 12u Tong, was

Iusgd as the phosphor element. The construction of the

géintillation probe is the same as the type used in the
radiologlcal survey performed by the "Shunkotsu Maru"

dnnlng 1956. However, the circuitry of the electronic
equipment used during this swvey trip, was completely

tnansistorlzed.

 The length of the scintillation probe cable was

300m enabling measurements at a depth of 20um. The

true depth was made by the readings on the bathythermographs
Thé - counting rates at each station are shown in Table 1.
Inﬁthese values, the discrimination level of the measuring
device was set at approximately 20 KeV of the electron
value in the phosphor element. At some stations

tf:';’ray spectrum was measured with the scintillation
2, combined with an RCL 128 channel pulse height
: zer.

tltute of Physical and Chemical Research

.. 301ntlllatlon Counter Block Diagram

{D;\Phqtomulti— Transistorized Counting
YR X plier tube Pre-amplifier [jamplifier{{Scaler -
ement | (RCA 6199) . 8
3 O
: =
Battery Y
: "
. High voltage
: Supply

—3 3




Table 1 r—-radiation in Sea Water

Station
No,

1

L

7

8
10
11
12
13
14
15
16

17

25
26
27
28
29
30
31
33
35
37

22

2L

25

R6

27

198

160

196

142

257

Date e
(JST) o ..300 m ceble
! Depth(m) CPM
S Mt i S
2 Aug 62 208
L hug 62 267 o207
6hg62 | 183
J
15 Aug 62 234 L 2,
16 hug 62 262 } 200
n t
17 Aug 62 21,9 ’ 201
"
18 Aug 62 211 ’ 201
" ’
19 hug 62 168 ’ 208
i

205

234

201

226

218

222

S

|

. 200 m cable
Depth(m) 1 CEM
’ 206
138 | 197
|
|
109-115 | 222
153 ; 220
|
156 f 220
|

|

162

106

164

.. Total 7r—Radiation

216

218

217

24

219

235




]
|

e T

CPid

28
251
282

275

715 m cable

CPN

— ,__.._4‘,, Dy —

209

Depth(m) |

|
t

200 m cable

160

O

=

Totalr Hadiation

300 m cable

200
227
222

- —

'
b

Depth{m)

i
[
i

1
|

12 Sep 62

P

Ilu Sep 62

(continued from the preceding page)
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Oceanographical Properties of Seawater

5

: * Masaru SHIOZAKI

$360

”f;;Observations
@ Seawater samples for chemical analysis and water

 ~temperature measurcments were collected by Nansen

“~pottles equipped with reversable thermometers from
tthe 150 and 300 m levels. Surface water was sampled
;pyﬁpolyethylene bucket and the surface temperature
-~was measured with a standard type thermometer. Chemical

1lysis was performed for dissolved oxygen, chlorine

iéontent and hydrogen ion concentration,

PR

2. Measurements

o a. Dissolved oxygen — The amount found in the
pea water was determined by the Winkler method.

t=1° b. Chlorinity - Determined by the Fajans tritation
~method using Uranin as the indicator and silver nitrate
gplutions as the titrant.

o
‘%;;Yf c. Hydrogen ion concentration - Determined by the
. visual colorimetric method.

vy”((': -

,=§3kResults

=g Temperature measurements and chemical analysis of
the: seawater samples are shown in Table 1. Horigzontal
distribution of seawater temperature at the surface,
190im level, 100 m level and 200 m level are shown in
;QF}gg 1 to 4. Horizontal distribution of chlorinity and
fdlﬁsolved oxygen at the surface and 150 m levels are shown
‘in Figs 5 to 8. Sectional distribution of seawater
~temperature, chlorinity and dissolved oxygen are

.shown in Figs 9 to 11.

Hydrographic Division, Meritime Safety Board Agency
37—




Table 1.

Temperature Measurements and Chemical Analysis of Seawater

b%g%lon Sagg%;ng Location
1 . zAuggy 33-09.5'N
172-41.2'E
4 L Augbh? 30-50.61N
i
w
T 8 1l5Aug 62 13-26.0'N
162-28.0'W
10 16Augéb2 10-22.0'N
163-53.0'W
12. 17Augb2 7-09.7'N
164-08,5'W
14- 18Aaugb2 4=32,0'N
165-24.0'W

18

20

22

2

29

25

L Augb2

21 Augbo

2o AUgh)

23 Augh2

2L Augb2

25 Augb?2

Oz
Depth |Temp.
) 1) | %) Ay Pt
‘ ! |
0 25,3 19.27 L.79 1984 8,25 | 23,02
152 [16.47 | 19.26 | L.76 [83.7 | 8.15 | 25.61
269 |15.21 | 19.19 426 | 78.2 | 8,10 | 25.72
0 125.3 19.31 482 198.9 8,25 | 23.28
147 [15.03 |2 19.19 5.01 |85.4 | .10 | 25.73
298 |12.25 | 19.03 4.97 180.3 | 8.00 i 26.11
0 [26.1 19.20 La72 | 97,2 | 8.20 | 22.81
152 119.33 | 19,35 L2 | 76.4 | 8,05 | 25.01
289 19,77 19.00 2.01 31,2 | 7.75 | 26.43
0 |27.3 19.03 458 [96.8 | 8.35 | 22,25
150 |13.42 | 19.06 1.99 133.1 | 7.80 | 25.96
280 9.64 | 19.34 0.40 6.2 | 7.65 | 26,93
0 |28.2 19.13 4e50 195.8 | 8.20 | 22.07
148 120,90 | 19,24 3.5 [ 66.8 | 8.05 | 24.33
278 |10.17 | 19.19 0./1 b | 7.65 | 26,71
O 7.7 | 19.40 Lo [95.2 | 8.20 | 22.146
133 |27.08 | 19.41 L6 187.6 | 8.15 | 22.80
233 ]10.20 | 19.16 2.39 137.1 | 7.80

065 | 8.
56,6 | 7.95 | 25.26
19,25 20.8 i 7.70 | 26.62
” '3 | 19.21 | 8.20 | 22.51
- oO‘S O 27-3 19-2]- L{.'52 95.5 “
1615—(5)8 O'W | 146 {22.82 | 19.34 ’ 3.53 | 69.4 i 8;8 23(;3%_
. 267 |10.43 | 19.26 | 2.20 | 34.7 | 7. .
l
0-00.0' | 0 |27.0 19.60 \ L33 1 91.2 | g.ig 2;:2%
162-35.0'W | 117|262 | 19.73 | 3.59 | 7h.3 20 | 2352
' 22 135 19.3) | 3411520 1 7. .
| - i |
cpgt o o n | o e
- W 26.14 | . . ) . | .
160-25.01 | é%g \11.16 i 19.26 \ 1.58 | 25.1 | 7.75 | 26.63
0-06.51i i 0 ‘26.31 %3.22 %.z% ' 23.2 { g.ig 32:33
_57.0MW | 123 [23.3 ) 3. ) )
B | 333 1151 19.30 l 5.03 | 32.7 ! 7,80 | 26.69
000.0'8 | 0 126.7 19.65 | L.5l 95'é ‘ g.ig ggzgg
| 157-00.0'W | 158 |25.20 | 19.78 3.8L | 77 10 | 2390
t ' 301 110,54 | 19.73 | L.56 | 2h6 | 7.70 | 27
.6 \ 8.15 | 22.73
S50 | 0 (271 | 19.36 | Lush | 95.6 | .
15%—%2.g'w 107 2468 | 19.39 3.80 | 78.2 ‘ a.ég 22 22
| 208 |11.48 @ 19.26 | 1.96 ,31.6 | 7. .




( continued from the preceding page)

_ : |
Station !Samplin - . D 1 Temp. i T Oz B

T I il B vy r o T S
| 20 ' 25 Augé2 135000 ° O 27,1 19.36 . 4.5 956 1805 23
| 157-24.0t0 | 107 24.68 | 19.39 | 3.80 | 78.2 | 8.10 | 23.39
205 11.48 | 19.26 { 1.96 [31.6 | 7.80 i 26.63

| | a
31 [ 26augb2 |  4-15.5'N | 0  27.9 | 19.35 Lak9 196.5 | 8.20 | 22.39
156-57.0'W | 148  19.75 | 19.26 | 3.00 |[55.7 | 8.00 | 24.62
92 9412 119.20 | 1.37 [20.9 | 7.70 | 26.89

! | |
35 | 27augéz | 8-16.0'N | 0 27.8 |18.95 | 4.5, 196.8 | 8.30 @ 21.79
! ! 157-03.0'W | 136  11.01 | 19.23 | O0.47 | 7.5 | 7.65 & 26.59
= | | 288 9.47 | 19.21 0.78 |12.0 | 7.65 @ 26.90

| i |
39 | Baugé2 | 11-53.0'N | 0 26.8 |18.87 | L4.57 [95.7 | 8.20 | 22.08
f | 157-28.0'W | 125 13.16 [ 19.04 | .62 |26.6 | 7.75 | 25.93
240 10.33 | 19.19 0.23 | 3.6 | 7.65 i 26.71
41 | 29 Aaugb2 15-43.0'N F 0 26.0 [19.12 Le59 |94.6 | 8.20 1 22.69
| 158-04.0'W | ~——  20.8L4 |19.41 4,38 |83.4 | 8.15 24,57
5 309 9.45 | 18.91 3.27 |%0.3 | 7.80 | 26.50

43 | 3C Awgb2 18-57.0'0 | 0 26,6 |19.27 J L.7L 198.3 | 8.30 |

| 19.43 | 4.5 |87.3 | 8.15
18.99 | 4.16 [68.3 |8.00




39 | Aaugoy Mﬁ”ﬂfw, ]
157~28.0'W | 125

f 240

¢1 [ Paugbz | 154300 | o
158-04.0'W | —--

18-57.01N ! 0
157-54.0'W | 137
x

| 309
43 | 3C angb2 ;

10.33

26.0
20.8L4
945

26.6
21.65
13.07

8.8 Lo by Y5, oz [ 25
19.04 | 1.62 |26.4 7.5? | 5;:5?
19.19 / 0.23 3.6 } 7.65 [ 26.71
19.12 Le59 194.6 | 8.20 | 20.6
191 ! L.38 |83, [ 8.15 | 25:52
18.91 f 3.27 |50.3 | 7.80 . 26,50
19.27 | 4.7 g3 8.30 | 22,60
1943 1 sl 873 |15 | o a
18.99 | 416 68,3 | 8.00 1 25.86
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Plankton Survey

#anato TSURUGA and Harumi TOZAWA

¢ net used for the survey was 130 cm in diameter
mouth and 450 cm in length. The front portion
d of a cotton minnow net, 350 cm in length,
average mesh of 1.6 x 1.9 mm. The back portion
d of bolting silk, 100 cm in length, with an

:te mesh of 0.3 mm.

ing the run in the waters adjacent to Christmas
6 net tows on the surface and 11 tows at a depth
)ym were made for 1 or 2 hours immediately after
at a speed of 2-3 knots. Eleven tows on the
were made during the runs between Tokyo and

in the same manner mentioned above.

; :tow was measured for activity, aboard the ship.

der was placed in a 10% formalin solution and
‘for radiochemical analysis.

Llankton sample, 30-50 g in wet welght, was
1 the muffle furnace after being dried at 110°C.
sample of the ash was placed in a stainless
m in diameter and 8 mm deep, and the gross

ing efficiency, based on a 957r-95Nb standard

or samples 1 to 11, and 6.3% for samples 12
orrections were not made for the activity derived

85 f -radioactivity of the plankton ranged from
dpm/0.5g of ash, and seemed to be approximately
o' that of plankton from Japanese waters. Activity
ples from the Equatorial Countercurrent showed an

e of 632 dpm/0.5g of ash in 4 samples. This was
1y higher than the average of 341 dpm/0.5g of ash
amples from the North Equatorial Current or 361

g of ash in 9 samples from the South Equatorial

200f-
300]—
m

F
ok
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&
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Since the activity was measured on the samples
~which were biolo-ically unclessified, it wos difficult
to point out the difference in degree of radiation
contamination among the different types of organisms.
However, if anythings, the activity in samples 1,7,4,9.
and 10, in which larval fish, Medusae, Sagitta sp. and

Doliolum sp. were predominant, seemed to be generally
lower than those found in the samples consisting

meinly of Crustacea and Salpa sp.

Goamma spectrometry 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 heavily shielded scintillation detector
with a 256-channel pulse height analyzer (Toshiba
Electric Co.). [he cetector, fitted with a 7.5cmf x
7.5cm solid NaI(T1) crystal,-was housed inside a special

shielding composed of mercury (2.5cm thick) and lead
(10cm thick).

Since the predominance of 9 Zr-95Nb was observed,
attention was paid to these nuclides. Concentrations
of 957r-95Nb werc measured by referring to a standard
source of 137Cs {Nuclear Chicago Corp. Model RS 137)
with corrections for the difference in the number of
photons per disintegration. (i.e. 0.82 for 137Cs
and 1.0 for 95Zr-75Nb.) The results are s hown in
Table 2, In addition to 95Zr-95Nb, the presence of
60Co and 14hCe~14Pr were presumed from the gamma
energy spectrum, Some of the data pertaining to
concentrations of 95Z2r-95Nb in plankton were found to
be on the same level as those found in spinach samples
measured in Tokyo. It mayv be of interest to mention
that the concentration of nuclides, such as 90Sr, in the
marine organisms, amounts to not more than one-

hundredth of the concentration found in terrestrial
plants.
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Table 1. Quantitzative and Qualitative Compositions of Plankton Samples

WELIGHT - -
Station | Sample Sampling Total, Wet Dry/Wet Ash/Dry
No. nethod (g.) (%) (%)
1 Surface tow 2,860 245 53.2
2 n L9 8.1 37.8
3 " 115 9.3 38.0
L " 92 13.4 2L.6
5 " 38 7.6 40.2
6 n 58 6.8 L'7.0
g n 28 13.2 32.%
10 " 22 21,
11 n 350 9.1 50.7
12 Underwater 180 11.2 35.3
tow
14 n 410 6.7 66.1
15 " 570 8.2 38.0
16 n 850 8.3 L645
17 " LOO 10.2 L2.5
18 H 165 10.5 L6.5
19 " L50 11.0 L7
. 20 n 850 9.1 492
%28 21 1 330 8.6 46.1
22 " 1,100 12.0 38.1
23 " 580 11.8 Ly oy
24 Surface tow 380 11.4 37.3
25 " 600 8.2 L8 .1
26 Surface tow 160 12.1 28, 1
27 I 390 12.4 3%. 8
28 n 170 10.3 37. 5
29 " 180 R0.3 26. 8
30 n 210 10. 2 33 2
31 y 130 13,1 | R%. 5
32 " 320 - ~

—51—



1

Biological composition

Doliolum sp.(95%), Sagitta sp., Salpa sp., Copepoda

Sagitta sp., Siphonophorae, Pteropoda, Copepoda

3 Sp., Cope Sagi vy Siph o Pteropo
SeEriin ap L0 o CBnenddn, Bovgastns s T OnOPOTaC, FLeropoda
Sergestes sp.(60%), Sagitta sp.(20%)

Sergestes sp.(50%), Copepoda(20%), Medusae(20%)

Larval fish, Medusae, Pteropoda, Copepoda

Larval fish

Medusae(60%), Copepoda, Appendicularia

Euphausiacea(90%), Copepoda, Appendicularia,Sagitta

Euphausiacea(80%), Salpa sp.(10%), Copepoda, Pteropoda

Copepoda(30. , )Buphausiacea( 20%,Sagitta( 20%) ,5iphonophorae(10-20%)

Salpa sp.(30-40%) ,Siphonophorae(20-30%) ,Euphausiacea(10-20,.),5agitta sp.(10%),ippendicularia
Copepoda( 20%) ,5iphonophorae(20%) , FEuphausiacea(10-20%) ,Pteropoda(10-20%) ,Salpa’ sp. '
Salpa sp.(30-40%),Euphausiaceal(10-20%),Siphonophorae(10-20%) ,Copepodal10%)
Copepoda( 20%) ,Salpa sp.(20%),Sergestes sp.(10-20%) ,Buphausiacea

Salpa sp.(10-20%),Copepoda(10-20%) ,Fuphausiacea(10-20%) ,Siphonophorac(10%)

Salpa sp.(20%),Euphsusiacea(10-20%),Sagitta sp.(10-20%),Copepodal10%)

Sagitta sp.(30-40%) ,Euphausiacen(20-30%),Copepoda(10y), Pteropodall0%)

Salpa sp. (20-30%),Euphausiacca(207),Sagitta sp.(20),5iphonophorae(10%)
Euphausiacea, Copepoda, Salpa sp., Medusae

Salpa sp.(70%),Amphipoda(10%),Siphonophorae{10%) , Copepodal 5%)

flima larvae(40-50%) ,Copepoda(20-30%),Snlpa sp.(10) ,Pagitta sp.(5%)
Alima lorvae(20-30%),Copepoda(20%),Salpa sp.(10%),Sapitta sp.(10%)
Euphausiacea, Copepoda, Salpz sp., Sergestes SP.

Euphausiacea, Alima larvae, Copepoda, Sergestes sp., Salpa sp.
Buphausiacea, Sergestes sp., Salpa sp., Medusae

COpepoda(QOﬁj, Siphonophorae, Sagitta sp., Pteropoda, imphipoda
Copepoda(QO%), Amphipoda, Sagitta sp., Megalopa larvae, Mysidaces
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(Continued on the

he = 'e '{zpc/l’.Og of ash Date .

- No. measured measured
1 118+ 6 1 Aug 62 <16 17 Dec 62
2 19610 4 Aug 62 "

3 L2113 5 Aug 62 }<47
4 386416 6 Aug 62 | Jllz 18 Dec 62
5 341412 7 hug 62 ;

6 337411 8 hug 62 j’ <bl, n

9 171412 i 17 Aug 62 l - -
10 146+ 7 18 dug 62 ; - -
11 381£12 " | 189 18 Dec 62
12 1172428 19 Aug 62 | | 93.6 "
1l LL6EL5 20 Aug 62 | 37.2 i 8 Dec 62
15 15613 21 Aug 62 1 |
17 45116 23 Aug 62 ]
18 254415 ol Aug 62 <17 11 Dec 62
19 33041, " 32.3 "

20 300415 25 Aug 62 <35 i

21 690417 26 Aug 62 57.2 3l

22 268+£16 27 Aug 62 - -

23 392416 28 Aug 62 110 | 20 Dec 62

next page)



(CoPtinued from the precfeding page)
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|
|

24 | 583+16 29 Aug 62 < 48 11 Jan 63
25 | 900+19 30 Aug 62 22, ' 12 Dec 62
26 | 181+13 31 Aug 62 83.8 . 12 Dec 62 i
2 ( 114+14 1 Sep 62 | 25,0 | i
28 | 253+16 8 Sep 62 <54 {11 Jan 63
29 228+1) 10 Sep 62 - i -
30 L7416 12 Sep 62 | - | -
31 334+15 14 Sep 62 | - ’ -
32 ~ - | - f -
l
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Activity of Fish Samples Surveyed Aboard Ship
*Hanato TSURUGA

ven longline stations as indicated on the track
re used. The longlines, cach consisting of a
ainline with 22 m droppers to which /4 hooks
pttached, were used at these fishing stations.

g the cruise, a total of 34 yellowfins, 10 bigeyes,
WPacores, 2 skipjacks and 1 marlin werc caught.

Radioactivity was measured with a scintillation
eter. The measurements were made by keeping

ctor about 10 cm from both sides of the fish

unt on deck was subtracted from the readings
ey meter. The mean values found, by fish
are shown in Table 1.

lonal Figheries Research Laboratory




Albacore
Yellow fin

1"
"
1!

Albacore
Yellow fin

"
Skipjack
Marlin
Skipjack
Yellow fin

Il

n

1

Station Sample Species Bogy length
- No. cm)
————— ——
8 1 Llbacore 118
" 2 Bigeye 115
it 3 1 162
1 /+ 1
1
12 5 " lﬁg
1" 6 n 161
1" 7 yellow fin 151
" 8 Big eye 172
H] 9 1 168
I 10 " 134,
14 11 Yellow fin 113
il 12 1 l
" 13 1 1§§
1" 1. 1" 110
n 15 " 131
" 164 " 123
1 ]_7 n :]_2[+
1" 18 1 139
" ]_9 1 ]_20
" 20 " 133
" 22 Big eye 87
" 24 Yellow fin 129

125
138

128
92
145
130
133
136
97
121
132
71
201
75
11
137
147
147

0 2

0.3

5. 0.3
9.5 -0.3
0.2

B
38.0 0.3
41.0 0.2
37.6 0.2
42.6 -8;

45.3 .
30.0 -0.3
17.3 0.3
56.6 0.2
0.0 0.1
[_Ll“é 0.2
LF6'5 —003
19.0 0.l
L7.0 =0.3
40.0 0.5
7.8 OOLI-
684 0.2
9.5 -0.,1
50.0 -0.1
50.4 0.0
5[4’-0 O.l
53 .3 O-O

Body weight Radiosctin
kg) 2r/h)
31.2 U.0
26.2 ~0 .1
85.5 0.1
69.0 0.3
59.5 -0.3
79 .4 -0.3
63.0 0.8
108.4 -0.1
101.8 -0.1
51.5 0.2
25.8 0.0
35.6 0.1
29 .4 0.1
23.6 ~0.1
40,0 0.1
42.0 0.1
3447 0.5
49.2 0.1
30.5 ~0.2
L3 .0 0.0
14.6 0.1
36.5 ~0.3

Vi

———
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Radiochemical Anclyses of Tuna Fish

*Tamiya ASARI, Morito CHIBA,

The Analyt
Tadashi ARIKI and ‘ §. 7n and tot:
Toshiaki YOSHINAGA e o 1. Wit
[332 o5 were dte
e e .

ABSTRACT Dlagram

Determina
Radioactive °°8r, 'YCs ‘o = *zn
and total rare earth elements in tuna fish
caught by the ship "Shoyo Maru" were analysed.
The analytical procedure apnlied and results

of analyses are given in tables. The level of
radicactivity of tuna fish examined is low,

but the higher activity found in organs suggest
their intake of planktons which may contaminated
by radiocactive substance.

Radioactive nuclides were determined in muscles
mﬁcmgmsof8Tmm1ﬁshcmgm,wwmesMp'SMWOMmm%

which was despatched to survey the radioactivity of the
middle Pacific Ocean in 1962.

1. Preparation of samples
(a) The internal organs including the conterts of the
stomach and intestines were coaked and then ashed in
an _electric furnace at 400 - 500°C.
(b) The Skins were removed to eliminste the possibili-
ties of the external contamination of the samples,

then muscles were coaked and ashed in the Same manner
as the organs.

* Japan Analytical Chemistry Research Institute



Tuns Fish

rito CHIBA,
d

Y A
S 2%

G‘CO 65211

3
! tuna fish
were analysed.,
and results
The level of
ned is low,
organs suggest
nay contaminateq

ned in muscles

‘¢ ship "Shoyo Marut,

loactivity of the

contents of the
then ashed in

* the possibili-

he samples,
he same manner

1Istitute

ethod of Analysis

Analytical procedure for radicsctive Cs,
d total rarc earth elements is described in

-
Sr,

1'71"1. Frades o

With regard to muscles only °°sr and -ﬁ
ere dtermined by this procedure. ko]
plagrame 1. ~
gitermination of Radioactive nuclides in tuna fish Ig
“ o
10-15 g of ashed sample g'
e
Add 20mg each of Cs™, cc3*, c02F, go
7Zn”* and Cu?* as carriers. Leach L
with aqua regia. Repeat the .0
extraction. E
Filtrate 3
by
Heat to dryness to expel oxides of ‘o
nitrogen, dissolve in dil. HCl and
- saturate with HpS.
Filt ‘
Boil to drive off Hy3, add Bry
water, add excessive Na,CQ,, warm
and filter under suction. ~Dissolve
the ppt in HCl and repeat the ppin.
procedure.
Filt
Acidify with HNOB, and add ammonium
phosphomolybdate
J,
Ppt Filt
Dissolve in N2OH soln., add KCl as <
the carrier then add sodium dipicry- +
! lamminate., £
Ppt Filt
Dissolve in methylisobutylketone,
extract with dil HCl soln., add &
HoPtCly to the HCL layer.
Ppt Filt
O
-

Heat to dryness and weigh as CsoPtCly.



Dissolve in dil HC1l, add oxelic

acid and then neutralize with
NH;,OH using bromeresol grecn as

I the indicator. Repeat the pptn.

v M ot
Ppt. (Ce, Sr and Ca)

Ash and dissolwve in

v
Filt
Add tartaric acid,render

soln. of HNOB contain- alkaline with NHéOH
ing H 0,5, Add NHhCl satulate with HoS.
and Nﬁ OH ¥ Y.
v_ Ppt (Zn, Co, Fe) Filt
Ppt Filt
. . Dlssolve in a mixture of
Dissolve in soln. of and HNO add NH
dil HNO containing o iy Repeat the pptn.
0,. Reduce the by
aeiéity to applixi- Ppt Filt
mately pH3 by adding L ]
IiHy,0H, then add Fe Acidify by adding
exalicacid. H(}OOH and satulate
] with st Repeat
P};t Filt the pptn.
Ignite and weigh as pgt Filt
total rare earth oxides
K Ignite ard Boil to expel
Filt weigh as HoS, oxidize CO
Add oxalic acid to ppt. Zn0 by adding Br2

Ca and Sr, filter and
ash the pptn. Dissolve
the oxides in HNOg
evaporate to dryness, Pgt
dissolve ir. water, add
fuming HNO3 (final HNO3
SG 1.45). DlSSOlVO
the pptn. in water, add

NapCr0), to remove Ba and

Ra, add fuming HNO3 to
the filt,

water, add
a -nitroso- B
naphtole.

Filt

Ignite and weigh
as CO3Oh'

Ppt Fi&t

Heat to dryness and
weigh as Sr (NO3)2.

PR 2 S




R
RS
SRR

add oxelic
ize with

1 green as
- the pptn.

d,render

éOH,
Filt

Xture of

add NH, C1
t the pptn.

7y adding
L satulate
Repeat

1lto expel
v, oxidize CO
adding Br2
.er, add
-nitroso- B
htole .,

"Mt

weigh

e or natural potassium, strontium, and zinc were

o analyzed to determine the rclative accumulation of
Bt factive nuclides. Potassium was determined flame-
Mtometrically using a hydrochloric solution of the
Bhed sample. Strontium was also analyzed flamephotomet-—
y using a hydrochloric acid solution of the ignited
ate precipitate obtained by the usual method.

he zinc determination a hydrochloric acid solution
he ashed samples were extracted with carbontetrach~
de solution of dithyzone and spectrophotometrically

BES ured .
33. Methods of measuring radicactivity

! 187 0 and total radicactive rare earth

nts were determined by measurement of activities

“a low background 2w -gas flow counter. The amount
tal radioactive rare earths was calculated taking

B Fas the standard. °°co and °®zn were determined
gVBhe RCL-128 channel T ray spectromecter (crystal,

: 5;*" g x 2m) using 1.27 Mev y ray emmited from

B2 (as the standard.

.+ Results of analysis
esults of all determinations are shown in Table 1

Horizontal distri i
nte ribution
B-act1v1ty of surface

1,
of gross

water,
of the water

rig,

in the water
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Table 1. Concentraticns of Radioactive Nuclids in

Sample No.
Station No.

Sampling date

10
12

8.16

Quantity (Weight) ashed(kg) 1.000

Ash (%)
Ca % (Wet Sample) .
Sr ppm (Wet Sample)
. %3r y#c/g of Ca
0 gy ﬂyc/mg of Sr
9o gr pyc/kg of Sample
K % (Wet Sample)
1370 g ”ﬂc/g of K
1975 g /l!lc/kg of Sample

Total rare earth
ﬂﬂc/kg of Sample

*°co [z[zc/kg of Sample.

°2n.ﬂﬂc/kg of Sample

2.48
0.041
2.7
3.120.6
O.?tO.lO
1.3£0.3
0.359
4.640.5
16.741.6

1.32¢1.2
147
357

15
1n
8.17

1.663

1.26
0.017
1.3
1.840.8
0.2+0.10
0.3+0.1
0.248
3.3£0.4

8.2+0.9

5.3£0.5
60
173

Qrgans.

17

14

8.17
1.430
1.50
0.053
4.0
2.140.4
0.3:0.06
1.1£0.2
0.219
5.3340.5

11.641.1

26.7+1.3

92

276

8.17
1.725
1.89
0.088
7.2
0.440.1
0.140.02
0.840.2
0.181
5.0£0.5
9.0%0.9

11.6+0.7
103

208

e



clids in

)'lO

.1

0-14—

0.9

0.5

Organs.

17

1L
8.17
1.430
1.50

0.053

2.130.4
0.3:0.06
1.1+0.2
0.219
5.3:0.5
11.641.1

26 '7:tl l3

19
1L
8.17
1.725
1.89
0.088
7.2
O0.430.1
0.140.02
0.8+0.2
0.181
5.0£0.5

9.0+0.9

11.620.7
103

208

20

14

8.17
1.900
1.51
0.037
2.6
0.%0.4
0.1+0.05
0.3+0.1
0.190
2.6+£0.3
L.90.6

18 .641.0

75

-
)

1
&.17
1.910
1.55
0.092

L.5

0.5:0.2

0.1+£0.03

Q0.2

0,276

3.0+0.3

g.440.7

14.540.8
86

27

1l
8.17
1.080
1.80
0.122
6.7
0.40.2
0.140.03
0.5¢0.2
0.247

L HEO.5

11.8%1.2

33.0+1.8

98

. 1.450

L6
8.21

1.93
0.090
5.1,
0.510.2
0.140.04
0.540.3
0.259

3.1+0.3 .



Table 2 Concentrations of Radioactive Nuclids in,Musclesj ’

Sample No.

Station No.
Sampling Date

Quantity(Weight) ashed(kg)
Ash (%)

Ca % (Wet Sample)
Sr ppm (Wet Sample)
®sr mre/g of Ca

8T ppc/mg of Sr
*°Sr ppc/kg of Sample
K % (Wet Sample)
Blos ppc/e of K

os  ppc/kg of Sample

10

12
8.16
10.0
1.32
0.0059
0.10
1.6+£0.5
1.0+0,3
0.1+£0.03
0.385
2.5¢0.3
9.640.8

~64 -

15

1
8.17
10.0
1.38
0.0115
0.21
1.6:0.3
0.940,2
0.2¢0.04
0.401
2.9:0.2

11./40.9

17

1L
8.17
9.5
Lo45
0.0064
0.13
2.240,6
1.140.3
0.1+0.04
0.395
4.1+0.3

16.1+1.2

19

14
8.17

8.95
1.13

0.0066
0.10
1.640.6
1.140.4
0.140.0
0.340
3.0£0.2
10.3:0.8



Muscles.

Cl-2

19

14

8.17
8.95
1.13
0.6066
0.10
1.640.6
1.140.4
0.1+0.04
0.340
3.0£0.2
10.3:0.8

20

14
8.17
10.0
1.33
0.0081
0.13
1.9:0.4
1.240.3
0.240.04
0.365
30,3

12.540.9

24

1
8.17
10.0
1.12
0.0084
0.12
1.140.3
0.8:9.2
0.1£0.03
0.326
3.000.2
9.84£0.8

—65H —

27

14

8.17
7.86
1.27
¢.0106
0.18
1.4+0.3
0.8+0.3
0.2+0.05
0.325
2.640.2
8.440.3

46

23

g.21
16.0
0.98
0.0058
0.15
1.%0.3
0.%0.2
0.1+£0.04
0.283
2.110.2

6.0£0.5

01 the water



5, Conclusions

It was initially intonded to measure the 8 and
y activities of radioactive nuclides after chemical
separation of the elements. As the work progressed,
it became evident that modificotions of usualy procedures
were necessary to achive adejuate separations of the
elements cncountered in this anslysis. The procedures
ad opted enabtle recoveries of greater than 70% of the
original samples to be attained. The redioactive decay
pattern of the total rare earth fraction indicated the
presence of essentially 1% - Mi1pr, with sossibly
traces of other rare earth celements. The separation
and determination of Ce and Pr is usually accomplished
by the solvent extraction techniqus utilizing methyl-—
imbutylketone.

Although the determination of *zr - 25 Nb was
not carried out in this analysis, the exsistence of
these nuclides in planktons indicates the necessity of
establishing methods for the chemical seporations and
determinations of the~= elements. An investigation
concerning the analysis of these elements is currently
being conducted in this laboratory. The exsistence of
¢s7n and °*°go in plankton through y counting was
first suggested by Dr. Tsuruga and these determinations

were carried out during the process of this analysis.

AMthough the level of radiocactivity of tuna fish
examined is rather low, the results suggest their intake

of other sealife may contain much higher concentrations
of radioactive substances.
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On the Radioactive Substances
irn Various. Organs c¢f Fishes.

¥Masamichi SAIKI, Taishi UEDA,
Yuzuru SUZUKI and Zenji MURAKOSHI

. 1. r—~ray puls hight analysis

r—ray Spectra were observed on various organa of
19 fishes caught by the Survey Vessel “8Shoyo maru”,

Two peaks arised by ®Zn(Q 51 and 1.12 Me V,)
were detected in almost all of organs, with a peak of

natural 40K (1. 46 Me V. ),

In the gill, intestine and stomach contentg, a peak

of 9 Zr-9Nb was also found with peaks of $2Zn and 0K,

a{National Institute of Radiologiodl Sciences




Radiochemical

analvsis on %0 Sr

Table 1. Concentrations of *° ST in the Bone and the Scales with Skin.
Species Sample No. |- ﬂﬂc/izn?wet) - - T (weticalezaw;th sklnvS.U'
Big-eyed tuna ‘
Parathunnus mebachi. 2 242 £ 0,78 37.0 | 0.12 + 0.4 | 10,56 + 1.60  35.9  0.33 £ 0.05
" 4 2.41 & 0,80 37.2 | 0.12 £ 0,04 | 11.20 £ 1,60 36,5  0.35 + 0,05
n 5 1,82 % 0,42 37.4 | 0.09 % 0,02 | 12.24 * 2,07 344 0.39 + 0,07
m 6 | 1854+ L4 36,0 0,58 0,05
" 22 3.80 % 0,61 40.3 0.18 + 0,03 17,60 + 1.92  32.8  0.55 4 0.06
" 25 1,62 + 0,20 35.5 | 0,08 £ 0,01 | 19,08 * 2,16  36.0  0.53 ¢ 0.06
" 28 | 9.36 + L.17  35.1  0.29.% 0.04
Yellow=fin tuna '
Neothunnus macropterus 7 6,27 £ 0,81 38.1 0.32 + 0.04 11,97 + 1.07 36.0 0.37 £ 0.04
" 11 | 16.32£1.92 30,5 0,51 £ 0,06
" 12 1.07 + 0.41 39.8 | 0.05 £ 0,02 | 16.74 + 1.53  34.5  0.54 * 0.05
n 37 2.77 + 0.40 38.7 | 0.14 + 0,02 | 12,16 1,60  35.5 0,38 + 0,05
0 50 4.0/ £ 0,82 38.1| 0.20 = 0.04 ' 36.0 .
m 51 2.63 + 0.80 37.0|  0.13 £0.04 | 15.36 % 2.24  34.8 0.8 0,07
" 52 3.43 £ 0.81 3.0 0,17 % 0,04 | 16,00 +2.56  35.2  0.50 + 0,08
Albacor _ 3
Thunnus alalunga 39 1.95 % 0.41 38.0 0.10 + 0.02 13,44 £ 1.92 37.2 0.42 + 0,06
n 4, 5.45 +0.20 36.2| 0.27 % 0.01 ] 38.4 -
Bonito , -
Katsuwonus peramis 47 4.85 £0.83 37.5 0.24 + 0,04
Blue marlin
Yakaiia wacaia 48 9.54 + 0,86 38.4 0.43 + 0.04 342

—4 8=
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on %7 s
3. Radiochemical analysis )
97 s in the Muscic
Table 2, Concentrations of

2 08 pe/ig K % ) { 137 0 g /lllc/é-‘of K
Species Sample No. Ash % of _wet Sample (Weﬁ Sample)
22.5 £ 1.7 0,397 7.1 % 0.4
Pig-eyed tuna ‘
Parathunnus : 1.0 0.337 3.7 £ 0.3
mebachi 2 1.32 | 12.5
} 6.6 + 0,9 0.359 2.2 £ 0.3
" 4 1.07 ! -
| +
14.3 - 1.5 0.315 5.1 £ 0.5
" 5 1.18 | be3
L 22 1.12 11.1 T 0.9 0,364 3.1 0.3
ellow-fin tuna 19.4 % 1.9 04469 4.2 * 0.4
i Neothunnus macropterus 7 1.20 . v |
16.5 * 1.5 0.382 5.3 % 0.4
" 11 1.43
: ' 8.1 1.1 0,358 2.3 1 0.3
n 12 1.22
16,2 T 1.3 04364 49 * 044
" 37 1,23
' 11,7 £ 1.3 0,377 3.6 X 0.4
" 50 1.10
' 8.5 X 0.7 0,358 2.6 T 0,2
" 51 1.21
" o2 B 1.09 6.1 * 0.9 04350 2.0 + 0.3
bacor ‘ ‘
Thunnus alalunga 44 1.13 9,9 t1.1 0.343 3.4 % 0.3
ue marlin
Makaira mazara 48 1.17
—_7 1




4. Identification of ¢ Zn

s gn was isolated in Chemical analysis (Fig. 1.) and identified with

+he gama-ray analysis. .
Fig. 1. Chemical Separation of Zn

T
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