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RAIN FROM SOUTH AND SNOW FROM NORTH™

by
Yasuo Miyake

&s 2 result of the explosion of the hydrogen bomd at Bikini, many pleces

in Japan had rain contaminated with artificial radioactivities since Lay 1.

It continued until September and material like drink water, vegetzble, tea

and milk had been contaminsted to the fear of people. Though the rain in
Jepan was expected not to cerry the radiocactivity any more beyond the riddle
of September btecause of the change in the distribution of atmospheric pressure,
districts of Tohoku and Hokuriku began to have the radioactive rain this time
made in Russia. Thus Jzpan is now exposed to the ash of death from the both

sides,

In the sbove, we have classified the radioactive rains simply into that com-
ing from Bikini and from Russia, We shall explain in the follosing on what

scientific tazis this judgment is mede. D;p:rkncnt(ﬁ Tnergy
! : ic E i Fizterien's Oflice

Detection of Atomic Explosion: crian € -

) ' ERCHIWES

It is one of the secrets of a country how it detects the atomic explesion
occurred in other countries., But one may be able to point out veriocus pcssitle
vways of detecticn as follows: (1.) Anczmalous cscillation of atmospheric pressure
(2) Aincmalous vibration of the surface of the ocean (tidal wave in small scale)
(3) Wave of ezrthquake (L) Radicactivity in the aimosphere (5) Eedioactive

rzin (6) Awrezly of the atmospheric eleciricity. OSome of these rhenorezna

rhave in fact T=2en otserved in Jzpan as a consequence of the experiments in

the Zikini erea since last Xzrch.

One of *hem is the zromzlous oscillzstion of atmcspheric pressure. Nr. K,
epartnent of Meteorology cf Kyoto Universiiy noticed that

Vemamote of tn
t Shic-rio-micszki recoried an ancmzlous csciilzilon

=
<he sensitive =
several tires =
xperiment-of ihe hydrogen bomb., Afterwerds, the

a 2
ince Xarch 1 an? interzreted it es & phanscenon cue to the
b

ecords ¢f teromsters {recnm

when the aznec=lous oscillation of atmxesphere o

exDe
various districts of Japan were pui itogether, froz wnich the curves of Fig. 1
vere obtained showing the variation of the intisl times frcxz place tc plzce
c red. Froo these curves, it
e

ave is 285 =/szc, on

is found trhat the velocity of the anazzlous pressure w
the average, wrich it sorevhat slomer then the velocity of scund. Celculating
fro= this value, the datses of the expsrizents are esiimzied to bes

-

®_. . ~ . , - .. _~ . .- L.
Printed in KATCAKU ASAHI, Decerber 1954, (Trenslzted by Tcicriro Kincshits
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Karch 1 3:45 AN,
March 27 3:30 AN,
April 26 3:04 ALM,
Xay 5 3:03 AM,

by the Japanese Standerd Time. (The accuracy is ¥ 5 nin,)

The next evidence is the anocalous vibration of the surface of sea. The
tidal indicator of the observation points on the Pacific coast detected the
tidal waves ceused by the explosion of hydrogen bomb., This wave arrived at
the Japanese coast about one hour znd a half later than the anomzlous

atmospheric oscillation. (See Fig. 2).

Radioactivity in the Atmosphere -- Thirdly, the radicactivity is observed
in the zir azs well as in the reinwater. Mr. T. Shiokawa of Shizuoka Univer-
sity have teen rmessuring the radicactivity of the ash which is obtained by
burning a vaseline-coated paper (30cm:30cm) exposed to the zir on the roof.
He observed a radiozctivity of 750 cpm from a paper which was exposed out-
doors from May 13 to Mg 16. VYeanvwhile, at Kagoshima, Mr. K., Kzrmzta of
"Kagoshima University cbserved a redicactivity of LOOO cpm/l in the rain of
¥azy 1. Then Mr. T. Shidei of Kyoto University observed on May 16 a strik-
ing amount of radicactivity (86,000 cpm/1) in the rain. Thereafter the
rain began to show strong radioactive contzmination at many places on the

Pacific ccest.

=

[ =S gl

Judging from the data obtained by ths tarometers and the tidzl indicators,
the explosion on May 5 is the cne closest to the riddle of Yszy when the
“egan to fz2ll over Jepan. This is just the beginning of
czson) of this yezr. If one studies the motion of the eir
tris , one will find that the air mass zround Bikini goes round
of the zone of high ztirespheric pressure in the north Facific,
at southern Jepan itnrcugh FPrilippines and Formosa, and forms the
front line to pour the rairn there, Since it tekes zbout & week for
j tc Japan, it %11l be around ¥zy 13 or
o jabefolos] losicn errives
The = cf
explesion took place

redicactive rzin
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By chemical analysise of the ragﬁoactige rain, the existence of the follow-
ing elements are detected: Bal40, sr 9, Zr9§, Nb95’ Y91, Lalho, 1131,

1132: 1133, Tel29(m), and %37, According to Mr. Yokoyama of Tokyo University
considerable amount of the trans-uranium element N,239 (half-life 2.3 days)
seems to exist in the rain. On the basis of these observations, it may be
concluded that the radiocactive rain of middle May results mainly from the
Bikini experimemt of May 5. The half-life of the radioactivity observed in
the rain had become longer and longer afterwards., In mid-September rain of
several hundred cpm/1 had been observed in Tokyo, the half-life of which being

about 60 days.

Members of Miyake laboratory of the Meteorological Institute collected the

radioactive substances in the air using an airplane in cooperation with the
12curie/m3

Lsahi-shinbun., They found an artificial radioactivity of 0.8~2.0 x 10-

on the average in the atmosphere 1000 m to 3000 m above sea level. Further-
more, people of Ishii laboratory of the Leteorological Institute tried to
detect the artificial radiocactivity in the high atmosphere making use of a
radio-sonde. They observed radicactive deposits of 70 cpm on a rubber balloon
(800 g in weight) which went up to 19 km above sea level. Most of the radio-
sctivity was found on the upper half of the balloon.

Russian Experiment of Atomic Bomb :‘37:54 EE
SR LR

It was anticipated on the basis of various information that Russian experi-
rment of atomic borb would be held about the end of August. Thus careful
otcervation of barcmeter has been contirmed and the half-life of rzdioactivity
hes been measured at each rainfall. No definite result has been obtained
until Septemter 16 when Tass announced thet the experimsnt was cver. There
wes hardly any mozznt of relief, however, before the rain which fell in the
districts of Tohoku and Hokuriku in the early rorning of Septezber 19 was
fcund to carry strcng artificial radicactivity. On Septiezber 22, a reccerd-
treaking smount 125,000 cpm/l of radicsctivity weas observed in the rain at
Yemagata. Just about this time the Typhoon No. 1h left Jepan off Kashima-naca
in the early morning of Septembsr 1§ and, in turn, the dry end cold air
streamed into Japan fron Manchuria srea, The rzdicactiviiy was found cnly

in the rzin c¢f Tohoku districts which was supplied by the cold Z“ront line
formed by that celd air. On the other hand, thers wes alcest no redioact
zin wrich belcnged to the werz froat iine on the rzcific ccest.

atiozctivity is not in Eikini bmt

$ o< ard

ity

[ S
i ¢t -

in the
is thus clear that the source of this rai ies
in some place to the north of Japan. (See Figs. L ad 5).

The scurce of the cold air which ceme upon Tohoku around Segpt. 1¢ can be
treced vack 2iong the stream line,which pzsses througn ilanchuris znd th
vicinity of th= Zerykal lzke, to the cent cr northeezstern part cf Sit
It might thus be suppesed thet Lhe exper t wes done sczewhere in rer
esstern Siberia or Arctic coast,
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In this case,.the anomelous oscillation of the atmospheric pressure was
not observed. This might indicate that it is rather an experiment of a
large atomic bomb rather than the real hydrogen bomb, The half-life of the
radioactivity observed after September 19 is short, being of the order of

7 to 10 days. Of course, this simply means that the explosion occurred

very recently and not that the Russian bomb is made of radioactive substance
of shorter half-lives, By the way, as is seen in Fig, 6, the air mass to
the north of Japan receded northmards around September 25 and the air flowed
to Japan from the south, It is interesting to notice that the emount of
radicactivity carried by the rain decreased quite appreciably during this

perioed,

The result of chemical analysis shows that this rain involves the artifi-
cial radioactivity consisting of nearly the same elements as that made in
Bikini. As mentioned before, this case is contrzsted to the Bikini case

in the sense that the radioactivity appeared only in the Tohoku district

and the Japan sea coast and not on the Pacific coast, On the basis of the
above informetion, it was concluded that the radiocactive rain reported after.

September 19 was produced in Russia, ) Dcpadﬁwni(ﬁ Enagy
Dangerocus Radioactive Snow Histerian's Qifice
SRCHIVES

It mzy be a troublesome problem if the Russian-mzde radioactive rain turns
into snow and fells on the Tohoku and Hokmriku districts which are the
plzces suffering ennually from heavy snowfall It is not kncwn how long
the Russian rediozctivity will reczin to stain the rain or snow, but in
view of the Bikini cese, it may be expected that the radicactive rzin of
several hundred cpm/1 will be observed for a considerzble period,

It is well known in the cese of neturzl redicactivity that the snow is a
betier collector of radicactive substances in the zimosphere than the rain.
This is due to the fzct thzt the sncwilzke gees down slower in the zir than
the raindrop. Thus, when the contazination of the air is of the saze order,
the snow will becoxzs mere relicactive than the rain,

into the river, On the

Usuzlly 60 to 70% of the rain water esczpes directly
other hand the snow ?11. stey on the ground for & long time and have 2
larger probability to sink inte the scil. Though it is very un-ike.y,

reople in the snowy districts might heppen to be expcsed o the redicaciivivy
cver z long period, if the snow fazlls with sircng redicactivity. Trere is
zlso z possibility that the water of rivers bacome redicactive when the

snow melts and contaminates the water for drink as well as the weler in
shallcs tays =long the ccasts resuliing in & czmage 1o the sea preiuctis,

The rcst dangercus of 211 is, however, the case where the snow itself 1is
used for crinking and cooking which is liksly to occur in ihe munizZln
districts, Tre only practicel zsthcoC aveilestle in such ceses will te to

21
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use some effective filter which makes use of, for instance, the diatomaceous
earth,

For the present, there may probably be no danger of the radioactive snow.
However, it will never be too early to begin the study of the measures to
meet the possible radioactive snows which might be produced by future satomic

explosions,
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SUARY OF "EFFECT OF THE HYDROGEN BOMB EI?IDSION ON THE RICE AND VEGETABLES"#

qgmw;@‘s'&tmjyf*

by

Tomo ji Egawa

4, Vegetablés

1,

3.

B. TVheat znd Barley L . s

The artificial radioactivity of vegetables was measured after Sept. 10,
Some of the vegetables show considersble amount of trace of artificial
radioactivity. At the end of June, the half-life of the radicactivity
was estimated to be of the order of 30 days, (no measurememt of half-
1ife was done since then,) It is rezarkable that some vegetables still
show high counting rzte in spite of the time interval of L ronths since

the last explosion.

In general, it is the stem and leaf that give high counts. Therefore,
attention should be paid to those vegetables whose leaves ere used as

food.

There is hardly amy radioactivity in the fruits or seeds which ripened
in recent time,

It is difficult to determine whether these radicactive sutstances are
simply external or absorbed in the body.

-~ Coe
' .
- .

1.

2.

Of the whzat ani barley harvested in 1952 and 1953, no artificial
radiczctivity was observed except for 2 cases (10 in 211).

Trhe rezson for contamination of these 2 cases is unimown and is being
restudied,

The result of study on wheat and bteriey narvested in 1655 is gs followmss

~ cases HEighest Count Lowest Count tverare
grain 16 14 3 6
stem znd leaf 13 33 9 23
bran 8 38 18 28

where the unit is ct/min/10 gr.



‘is?ggggggffgéﬁanxﬁj

The contamination of grains of wheat and barley may have some significance

since these are main foods of the Jg aness,

For instance, if one eats

300 gr. of wheat every day which is contaminated by 1L ct/min/10gr. the
5 to 12

radioactivity asmounts to

0 counts which may not be an insignificant

figure in view of the controversial safety limit of rediation hazard,

Rice

1.

2,
3.

1—1.

Rice of 1952 seems to be free from artificial rediocactivity(one example
only., Grain, chaff, and bran are investigated),

Rice of 1953 has no artificial radioactivity. (2 examples).

Three samples tested at Hokuriku agricultural experimental statien
shows clearly the contzmination of artificial radioactivity in the

bran znd chaff but no radicactivity in polished rice grain.

Two serples at Niigata agricultural experimental station have hardly
any artificial radioactivity in the bran, and no trace at all in the

polished rice grain.

e
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ASH OF BIKINI AND ITS EFFcCTS ON HUMAN BODY

by
H. Kakehi

Introduction (omitted).
Physical Properties of the Ashes:

According to the report of the fishermen of Fukuryu Maru, the ash
began to come down about 3 hours after the hydrogen bomb explosion,
It continued to fall about S hours at varying rates and covered the
boat like the light snow that footprints were left on the deck as they

walked around.

The ash consists of light and white grains of various size less
than 1 rm3 in diemeter. Microscopic examination shows that they are
amorphous and porous. It might be the fragment of the coralline sub-
stznce. (Fig. 1) Its radicactivity was surprisingly strong and even a
few grains of zsh showed ten-thousands counts per minute on Xarch 16.
The thickness of the absorber to reduce the intensity of readiation to
2 half (or the inverse of the absorption coefficient) is L7mg/cmlait0.2mmAL
for the' @ - ray and 5.5m=Fb for they - ray (Merch 17). The radioeutograph
of thef-ray from the zsh is shown in Fig. 2. The half-life was zhout 8 dg's
at first, but it is in these days (about April 5) of the order of 18 days.
Extracolating the damping curve of radicactivity observed efter Merch 17,
the intensity of the - ray on the next day of the explosion (iarch 2)
is estimated to be zbout 50 times larger than thet of Eg;ghvl7t,1$;gi@§r
result rczy be obtained for the Y- ray too. '

LT Che s
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The chemical anzlysis of the ash has been performed at+¥atmrz lab-
oratcry {Departzent ¢f Chexmistiry, Tokyo University). The result cub-
lished so far is shcown in Table 1. There are several definitions cf the

hzlf-1ife zccording to ths purpose es is shown below, The hzlf-1ife given

in Tetle 1 is the phyrsicel helif-life defined &s the fperiod ol tims curing
vrich the amount of & particular radicective isotope is reduced t¢ hzlifl
d the time during wrhich ihs

s initial value. Tne ptiolcgica2l nzlf-life is fa

zzount cf elements depecsited in some part of ths body decrsas2s o neif
s Leration, excreiion, etc.

h

es & resuolt of essimilation, dissimilaticn, alterat
The effectiive helf-life is the tims during which the radicactivity of
the depcsited radioisotope is reduced to helf &s a result of iziien
of the iwo effects meniioned ebove. This is ths guantiiy which Z.stv be
talken account of in discussing the injury procuced Tty the reiioaciive
elements depecsited in the human beody.
3 1380y
-3 ATy
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In Table 2 the physical, biologicel, and effvctive half-lives of
the main elements which are supposed to deposit in the hutan body are
given together with the organs in which they tend to deposit.

As is evident from this, these elements have a tendency to deposit
in the bone, thyroid, kidney and liver. There may be some rare earths
which heve not been detected yet. If they exist, they will also deposit
in these organs.

In the animal experiments, the Bikini ash was given to the animals
%ith the food and also by the hypodermic injection and then their auto-
radiograph was taken. The result is the same as that of Table 2.
Especially, the deposit is found to be the largest in the bone. This
is very important in connection with the problem of prognosis of the

patients.

The result up to Karch 26 of quantitative znalysis making use of
the radicactivity of these elements is shown in Tsble 3. (Xirura Lab.)
To our slight relief in this unfortunate accident, more than 50% of the
radioectivity is found in the rare earths while the amount of sr90 is
only of the order of 0,02%. The radioactive elements are zsbsorbed in
various weys through the digestive organ, respiratory orgsn, skin, etc.
The rate of atsorption of course depends on the elemenis and the chemical
compounds which they form., .

mmet Ty
Clinical Froblems: N R S
=0t .. PR Y
! ‘.J:.A.\—b

Tniury of patients of the Bikini accident has been czused by the
ation of the fzllout in contrast to the zstomic bomb injury at

redia
Hircshirme and hegesaxi. In the {ormer, the injury is ceused either by
the irreciation of - and) - rays of L1551on products lcoczted outside or
on thz surface of ths body or by the irradiztion of spec:el ergzns such
2e the t¢ne, thyroid, kidney, and liver in nhwch the fission rroducts
are cepcsited by means cf absorpiion inrough the resrireaicry organg
iigostiive organg sk-n, etc., 1In the latier, the mein ce:use of ine
(redisticn) injury is the exposure tc the initizl nucleer radistico:n
trougn irere may oe scome effects of ine induced redietion £ icziZs
znd cutsite of ine wedr., Thus tre chearecieristic danger of g€ Slaind
zsh lizg in thne fazct inet the Ticsicn roiusis ceposii in o= lrzzns
zs the bcne, thirroid, kidney, end livern; irrsdizie itheD, an Toooosrg,
are diffic 3t 1o tzke cut of irese crgzanms.

stier the effect of re

‘het reaciicn will herzen

ortei by & c=il, wrich i

£ vody contzing & Lot of

sicn ;ie' ing itz ree radizzls like

s Zike n tnis Yegpenz, trne funnioo

h & bicleg feilowsz gz irs Zestriotzizn of
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chromosome, the change of permeability of the cell merbrane, the
suppression of cell-division, the decrease of leucocyte, the induction
of the boil, death, stc,

One of the most important facts about the biological effect of
radiation is known as the law of Tribondeau-Bergony which asserts that
the cell is most sensitive to the radiation when it is young and has
the tendency of cell-division., For instance, in the human body, blood-
producing organs (bone, spleen, lymphatic, etc.) and genital cells are
most likely to be injured by radiation.

The injury of radiation from outside of the body may be classified
into two categories., One is caused by the{3— ray of fission products
adhered to the skin. In this case, the skin turns to black, gives rise
to bleb or fester, and the hair may be lost from the head. 1In fact,
hands and faces of two patients who entered the Tokyo University Hospital
on ¥arch 15 were black and had festers at some places. It was found by
a Geiger counter that the radioactivity was strong at the head, ears,
neck, armpits, abdomen, sole, parts of hands or feet between the fingers
or toes. The result of measurement by the miliroentgenczmster (distance
S cm) is given in Table L. The redioautograph of the hair is shown in
Flg. 3. ) Deparimcf\t ot EE‘—-—;Y
. . R . Hiq Or]an’s gliwce
The other is caused by the b/— rays of radicactive substands LS
adhered to the deck, cabin, fishing implezents, clothes, etc. Siﬁy%C%hé‘
I— ray hes a large penetrating power, it will irradiate the whole body amd
czuse the change of blood (decrezse of leucocyte), recurrent znenia,
depilation, injury to the genital cells, hereditary change, etc,

As is well-known, we are incesszntly exposed to the cosmic-ray from
kv and the radiation of natural radioesctive substances like radium
-~ from the ezrth. Nsveriheless, we are not injured by these
S, not to a visible extent at lesst. This is cdue to the fact
the exposure on successive days has no damzge if the zmount
¢iation is less than a certein limit., The caximumn zmocunt which
body czn tolerzste is czlled the permissible dose. The inter-
society of radiclogy determined inat the permissible dose is
nentgen per week. People living on & boet are expcsed to the
et any time so thet the permicsitle dose is 1.6 o=r
i L radiztion on the rulurizu Mzru >

s c o2
vas 10~ 100 mr per hour wrhich wes 5~50

s
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In Table 5, it is shown how
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radiation crapulence. The estimated dose of radiation the fishermen received
during the following two weeks is about 200 r. It is therefore not amazing
that the bone and other organs suffered considerable injuries.

Next, we shall discuss the most important problem, namely, the deposit
of the radicactivity in the body.

The outline of this problem was given already when we referred to the
chemical analysis of the ash., We shall therefore begin here with the
survey of the animal experiments. The radioactive deposits in various
organs of mice are measured 12 hours and L8 hours after they were fed with
the Bildni ash (fission products)(Tables & and 7 respectively). It is thus
found that, though most part passes by the digestive organs, some part is
absorbed and deposits selectively in the bone, thyroid, kidney, and liver
(Table 8). When the fission product is given to the mice by hypodermic
injection, it is found to deposit in the bone, thyroid, kidney, and liver
in the same way as above and excreted through the digestive organs and with

the urine (Table 9).

As to the patients, the radioactivity of the urine (15 cc) collected
in a tube at the early dates wzs reasured and the rumber of counts

was found to be several times the background counting. The same result is
obtzined for the concentrated urine. These are the evidences
deposit of the radioactivity in the patient's body.

The radiocactivity was also rmeesured by a scintilletion counter pleacéd -
near the thyroid. In one case, the count was 8 tirces that of the background
on March 26 (see Fig. L) and 2 times on fpril 13. From the half-life and
the absorption curve of the ]{—ray, it is presuzmed that 1131 depcsited in
the thyroid. Similar conclusion is arrived at for other patients, too.

On the basis of the fundamenial observation described sbove, we shall

iiscuss the clinical symrtoms.

Tt is cozvenient to cite the followinpg siatement publishied on April il
by the clinical subcomrittee of the Council for the Investiigation of the
tiamic Borb Sicimess of the Depariment of Public Welfare in the rnzzes of
Ycshio , the Director of TeoipT University Ecsrital, and Shigencdu
Kvrivaza, the vice Director of the First Steie Eospital of Tokjo:

#0n Kzrch 28, five of the patients of Zikini accicdent entered

the Tokyo University Hospitzl (sever in 21l because twc patients
had been there already) and 16 cstienis entered the Firsti Steate
Eospital of Tokyo. Though the degree of injury verlecd from
person to person, &1l of thexz were found To be the petients of
the acute raedietion sicknsss cue to ine radioaciive ashes,

#The radicactivity inside zni ouiside of ithe Lody was consideradly
high at the time of their enirence to the hespitzis. Zut it
decreased later on by ar zpzrcprizte irseiment. The content of
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radicactivity in the patient's urine has also been reduced very
mich by now,

nThe symptoms may be described separately for the external in-
juries to the body surface and the injuries to the organs, es-
pecially the blood preducing organs.

nAll patients suffered on the head and the upper half of the
_body such external injuries as the depilation, deposit of
pigment, inflammation of the skin, ulcer, eruption with abcess
and scab, and blister. They are recovering from these injuries
by the treatment in the hospitals. But some of them are still
suffering from the depilation in wide area.

"The injury to blood-producing organs was observed as the decrease

of blood count of leucocyte, granulocyte and red blood corpuscles

as well as the decrease of the number of cells in the marrow. It

was getting worse since they were hospitalized. Especially, the

blood count of leucocyte fluctusted zround 1000 per cubic milimeter

and the number of rarrow cells has been of the order of 10,000 per

cubic milimeter in several czses. It was thus hematologically

diagnosed to be the general acule sicxness of the marrow, ooy

"In these cases, in spite of the azple tlood transfusion aﬁd;lhgﬁaﬁs gie
use of pills for blood-production, the tlood count of the 1EE cytevu.
and granulocyte did not increase and even the hemorrhagic tend Ency

.ppeared., Furthermore, their tezpereture had been as high as
©C though very effective pills of antibiotic had been

rhich has zzde us fear of an unfzvorable proa-osi,. Such

dzngercus conditicn ccnt-dueg wntil reczantly = we had to

refraln from publishing the facts in crder to avoid undesirable
effects on the itrestzent of the petients. Foriunately, however,
the Tever began to leave the patienis very recently and moreover
the tlood count of leuwcocyte in scoe cf the serious ceases began

to incresse. e are working hard T atients cczrletely.

It would be our duty and glso the hope of = ecple to save the

lives of 211 peatients of this uwnfcricnete accicent.

’1 5{-’
(9- b4

Surmarizi ng the clinicel sy—ptoms, It =gy be s=zid that the =xin
by theé-— rzv has almost besen cured. Tnere is now hardly emy delecue
radioactivity remzining on the skin suriace. The most sericus provle
injury to ihe marrow., Two causes may be respcnsible fer this, Cne i
radizstion (espacially the z—;cy) from cut znd the ciher is t
tre radicaciive elezants deposited in the ! =
coserved up 1o now Dy e mEl !
right have Teen plered by the
fact that the estizzied
the two wee=s stzgy on t
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from the elements deposited in the body (especially in the bone) is small
cormpared to the external radiation, But it may give a considerable amount
of injury during the long period since it will continuously irradiate the
important organ, namely the marrow, It is therefore necessary to observe
carefully the clinical development in the future. For this purpose, it
is important to measure and analyze the quantity of radicactivity in the
urine, The study is now being proceeded from this viewpoint., In order to
discharge the fission products deposited in the bones, FDTA(Ethylene diamine
tetra acetic acid) can be used which however is not very efficient. It
is reported that in an animal experiment about 20% of the substances were
discharged when EDTA-Na and EDTA-Ca were applied alternatively in an early
stage of deposit. 1In our case, too, it may be possible, using EDTA, to
discharge the fission products several times faster than otherwise. Since
EDTA-Na, being poisonous, camnot be used to the human body, we are now
trying to use EDTA-Ca. _
_-1'.-’:7’..'.1::.?: u '—‘;Z(
dricizn’s 00
(i) The Boat as the Living Place — As is discussed in the sectloA
of the physical properties of the ashes, the half-life of the fission
products on the Fukuryu Maru was changing from time to time. t was zbout
B days at March 17 and 20 days at April 22, By this time, the intensity also
decreased to about 20% of that of March 17. On April 22, the intensity of
radiation in the boat ranged from 2 mr/hr to 20 mr/hr. It may not be very
long before the intensity becores less than the permissible dose 1.8 rr/hr.
As is seen from Table 5, the messured intensity for‘{— rey alcne and the
total intensity of both F- and)’— reys are not very different. This may
be understood the result of the cdistance between the measuring instru-
ments and ﬂneéa-ley sources, the absorption of considerable am>unt of
tg-rays by the wooden parts of the boat into which the radicactive substance
soaked, and the penetration of exira YL rays from remove scurces through
the ceilings and the walls,

L. About the Hygienics of the Environment and the Food:

~

on
Te

b oLl l
so that ithe zmount of injury should be meesured ©y the milirocsnige e
It is not eporopriate to use the G -csunter. The conversion of results
from one to the cther is not sirple either,

The z2iztion has an effect on the human body through the ionizea
‘-l(:
Te

T
2
v

There z-e nmamy bcats besides the Fukuryu Yaru oo wnich ths ash fell
when they were making voage severzl hurired riles ¢ff Bikini. Tre count
of radicactivity on these bosts varies frcx minireds to ten-tnhcusands
by the GY-counter. But the intensity is at mest 3 mr/nr when csasured at
=z distance of 5 cm by the miliroentgenzster. Since the intensity at 50 cm
is only one-nundredth of the amount &t 5 c¢m, it =&y heve hardly ary effect
on the huszn body. The amount cof redioactivity on these bczis Is thsre-
fcere very scz2ll end trivial corpeared tc ithe case of the Fuxuryu Maru., hHow-
ever, if t he rad 1oacb1v1t3 is present at all, it may have = ha::e of
getting intc ithe body through the meuth, skin or lung. O0f courss, it is
better noi tc be exposed to the redistion, howsver & bit 1t is. It is
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therefore necessary to wash and remove the radicactivity from the boat,
clothes and the human body. For reference, the radioautograrhs of the
letters written by the oil which was on the deck of the Koei Maru and
the gloves of the crew are shown in Figure 5.

ii. About the Tuna.

Since different people have different interests in this subject,
it involves many intricate problems. I will simply refer to the medical
aspect of this problem., The guestion is then how much of the radicactive
ash can be eaten together with the tuna without violating the safety of
the human body. This is again not a simple problem. ZFirst of all, the
ash itself consists of various elements and they are absorbed in the
human body at various rates. Even the same element will be absorted
differently according to the form of compounds they constitute. TFurther-
more, they deposit in various organs such as the bone, kidney, liver

and thyroid.

Different elements have different half-lives both physical and bio-
logical. To simplify the argument, we shall assume for the morent that
the ash consists of only the most dangerous element Sr90, In the usval
form of compounds, about 60% of SrP0 is absorbed by the body through
digestive organs and zbout L0F deposits in the bones. Iis physical half-
life is abouf 20 years, while the biological and_effective half-lives
are 3.9 x 10° days (about 10 years) and 2.7 X 103 days (ebout 7.4 years),
respectively. It is therefore very difficult to discharge once it

dcposits in the benes. The permissible dose of deposit in the body is 1 micro-

curie. Since Li0Z of the absorbed strontium deposits in the bones, it is

dangercus to eat more than 2.5 microcuries. It is not unambiguous how much

count the redicactivity of 2.5 microcuries will give to the G.M¥. counter
at 10 crm, since it depends on the geczetry, meassuring instrucent, the
thickness of the mice windoew of the G.Y. counter, etc., But, roughly
speaking, it may be about 5000 ct/min. Since the safely limit adopled
today is 100 ct/min at the distance 10 cm, it may be concluded thet it

is not danzerous at all to eat the tuna though the zbove calculat%fniiSTCT&

\"Z : “\

L.

(8

bzsed on several assumptilons. NN
< His.
- . . . . .. L - . o
Yinet mezsure should be teken when the racicaciliie subsctznce envered
“he body or cne is exposed to the extsrnzl radietlon to such zn extent
i~ hmeen 4}
nave Lne

that certein injury is expected? The first thing to do is o
blood—counting several times. If zany encmaly is found, one has to be
crhecked carefully.
%e shall not discuss it in detzils here.

1

iicactive rein, etc.

iii. ==
Fall of ash, rain end sncw with the redicactivity have tceen
otserved ai severzl places in Jepan. Tne deteil is nol available yet.
But it mey not be dangerous to the huzzn body end others as fer as the
intensity c¢f naturzl eand artificial radicactivities rezzins to be of the

rresent order of magnitude.

S. Conclusion. (omitted)

R A ]

Next, the radioactivity in the urine should be rzasured.
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WHY FISEING BOATS VeRE CONTAKINATED BY RADIATION (SUAhY)*

BY

Dr. Eizo Tajima
St. Faul's University
Tokyo, Japan

1, _Fbreward:

The major problem on the fisheries operatiuns in the South Sea
arens is where and how fish and fishing boats were contzminated by radiation.

2. How Kadiation Examinzctions Were Conducted:

Exeminations through the G-if guage disclose that decks and other
voshatle parts of a Loat are weakly irradiated, while lenps and other
unvrshable parts are strongly irradiated.

The G-Y puage can detect only the "beta" and "gamma" rays. The
total volume of rays detected Ly the guage is averagely composed of 20
per cent of the "beta" ray and 60 per cent of the "gamma! ray.

Certasin directional relaticnships were often observable of fish-
ing boats on the degrees of radiation of their stern, bow, larbcard and
starboard sides. It is discovered that the dircctions coincided with those
of the seasonal winds which were blowing the boats.

The No. 8 Junko ieru enpaged in fisheries operations between 10 end
12 degrees of north latitude and betwesn 173 and 170 degrees of west longi-~
tude in the period between April 15 and Ney L, It can be inferred that the
hydrogen borb test which affected the boat was cerricd out in the period
batween the evening of Moy L and Xey 8.

Coe

3. Degrees of radiation: N
AN R

If the irradiated boats are clessified into those irradistec in
he area west of a spot where a hydrogen bord test was conducted (hereafter
zlled thcse of "west area radiztion®) znd those in the area east of the
pot (hereafier czlled those of "east arez radiztion"), of the "west aresz
radiation" ceiegory, thossof which more than 1,000 counis per mimute were
detected will constitute 75 per cent, while such high counts were very
rarely found of the "east area radistion" category. The average counts
of the "sest area radiation" category ere registered at 123, while that
of the “ezst zrea radiation" category at 1,800.

+
9
c
s

li. East and #West Arez Radistion Categories:

Of <he Meast arez radistion' category, according to Diagraz 2-2,
the murber ¢f counts show sudden rises on the dates when tesits were carried out

®

Frinted in SHIZEN, December, 195L. Ecztzssy Language Services Branch
lation,
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and charp drops on other dates.
catepory ie that the avcrage degree of radiation is very high,

If a hydrogen bomb test is carried out, the radioactive ashes
ccused by the test will be blown up high above the sky.

Another striking characteristic of the

According to

Mr. Ariyoshi of the Central Meteorological Observatory, chances are high

that the area east of Kwajalein Island would be showered with more ashes
of this sort than ip the area west of the island.

The surveys conducted by him on March 1, April 6, April 26, and Mlay 5
show that the zrez east of the Bikini Atoll was showered with more radio-~

2ctive ashes than the area west of the atoll.

results of our surveys.

Judging, however, from the weather conditions of March 26, we
can surmise that the ashes would have fallen over the distant area east
of the Bikini Atoll. We czan give no adequcte explanation to this.
hydrogen bomb tests were suspended in mid-lsy, the degrees of radiation
of the boets visiting the area have gradually decreased.

S. FEelsticnshirs between Fishing ‘irees and Radiation:

Trere zre found a close relstionship between the radistion of
fiching bosts aznd the fishing areas. Only one irradiated fishing boat
wzs discovered in the arez north of the 15th degree of north latitude.

€. Felztionships btetween "West Area Radiation" and Fishing Dates:

This tallies with the -

Since the

L nerrow strip of waters scuth cf the 15th degree of rorth lati-

tude, extending from east to west, is conteminated with radiaticn.
toat vhich pocses there will be found rediocactive.,
irrediated strip of vaters will not extend beyond the eguator.
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virection 1n which the Boat was Proceeding
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