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RAIN FROM SOUTH AND SNOW FFOM NORTH™

by
Yasuo Miyake

As & result of the explosion of the hydrogen borb &t Bikini, marny places

in Japan had rain contaminated with artificial radioactivities since May 1h.

It continued until September and material 1like drink water, vegetzble, tea

and milk had been contaminated to the fear of people. Though the rain in
Japan was expected not to carry the radiocactivity any more beyond the rmiddle
of September because of the change in the distribution of atmospheric pressure,
- districts of Tohoku and Hokuriku began to have the radioactive rain this timse
made in Russia. Thus Japan is now exposed to the ash of death from the both

sides,

In the above, we have classified the radioactive rains simply into that com-
ing from Bikini and from Russia, We shall explzin in the following on what

scientific tasis this judgmsnt is mzde. Cporiment of Energy
Detection of Atomic Explosio © Risterien’s Oftioe
ShETIASh T AbomRT TYpoostom LRCHIVES

It is one of the secrets of a country hos it detects the atomic explcsion
occurred in other countries, But one may be able to point out various pcssitle
vways of detectiocn as follows: (1.) Ancmalous cscillation of atmospheric pressure
(2) fncmalous vitbration of the surface of the ocean (tidal wave in small scale)
(3) VWave of ezrtnquake (L) Rzdicactivity in the simosphere (5) Ezdioactive

rzin (6) Lxrczly of ithe atmospheric eiecciricity. Sonme of these thenorena

rave in fact Tsen observed in Jepan as a consegquence of the experiments in

the Bikinl &rea since last Xzrch.

Orne of them is t

e zromzlous oscillation of atmespheric pressure. Nr. &,
Yezzmamoto of tn = m

s
tne sensitive :ca at Shic-no-zmisski recordel an ancmzlous cscilletion
several tices since March 1 and interzrzied it zs & phencrcenon cue to the
experiment of the hydrogen bemb. Afterwearcs, the records of teromsters fron
verious districts of Japan were put together, fro= which the curves of Fig. 1
vere obtained showing the variation of the intizl times froz place te plzace
wnen the ancczlous cscillation of atmesphere occurred. From these curves, it
is found that the velocity of the anamzlous pressire wave is 285 =/sec. on

the zverage, wnich ic somewhat slower then the velocity of scund., Cslculating
froz this velve, the datss of the exrsriments are esiiczted to be:

*_ .. - . - e . . ..
Printed in KACGAKU 2SLHI, Decexmber 1954, (Trenslzted by Tcichiro Fincshits
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¥arch 1 3:45 AM,
March 27 3:30 A.M,
April 26 3:0L A.M.
May 5 3:03 A.M,

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

The next evidence is the znomalous vibration of the surface of sea, _The
tidal indicator of the obtservation points on the Pacific coast detected the
tidal waves czused 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).

Radiocactivity in the Atmosphere -- Thirdly, the radioactivity is observed
in the &r as well as in the reimsater, ¥r. T, Shiokzwa of Shizuoka Univer-
sity have teen messuring the radicactivity of the ash which is obtzined by
burning a veseline—coated paper (30cm:30cm) exposed to the 2ir on the roof.
He observed a radiozctivity of 750 cpm from a paper which was exposed out-
doors from Nay 13 to Mgy 16. YMeamwhile, at Kagoshima, W¥r. M., Kemzta of
Kagoshima University cbserved a radicactivity of LOOO cpm/l in the rain of
¥ay i, Then Mr. T. Shidei of Kyoto University observed on Mazy 16 a strik-
ing amount of radiocactivity (86,000 cpm/1l) in the rain. Thereafter the
rain began to show strong radicactive contemination at many plzces on the

Pacific cczst,

Judging from the data cobtained by the tazrozeters and the tidal indicators,
the explosion on Mzy 5 is the cne closest to the middle of M=y when the
radicactive rzin bsgan to 221 over Jepan. This is Jjust the beginning of
"iswyyu" (rzirny sezson) of this yeszr. If one studies the rmotion of the =zir
ress at this time, one will find that the air mass zround Bikini goes round
the rim of the zone of high estmespheric pressure in the north Facific,

at southern Jspan threogh Prilippines and Tormosa, and forms the

arrives
Ptspyu" front line to pour the rein there. Since it tekes zbout z week for
the gir mess to travel from Bikini tc Japan, it w21l be around ¥zy 13 or
1 I .. . - . - . s Y . .
1L thet the rzdicactive subsiznces preluced by the Mey £ exrplesicn arrives
at Jepan. (Fig. 3). The measurezent of the hziflife zt ihai time zlso
irdiceles that the explosion tock place abocut 7 or & days zgo.
Turthermcre, it was clearly shown that the redicectivity in the rzin, since
Yzy, hac teen sironger con the Pacific coast than on the Jepan Sez side by
en crcer cf czgnitude,
" 0:\ E\"E:gx
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By chemical analysis of the ragﬁoacti rain the existence of the follow-
ing elements are detected: Y Sr Zr9§ Nb95 Y91 Lalho I131

1132: I133, Tel29(m), and U237. According to Mr. Yokoyama of Tokyo University

considerable amount of the trans-uranium element Nb239 (half-1life 2.3 days)
seems to exist in the rain. On the basis of these observations, it may be
concluded that the rsdiocactive 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/l1 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
Lsahi-shinbun. They found an artificial radioactivity of 0.8~2.0 x lO‘lzcurle/m3
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 radioactive deposits of 70 cpm on a rubber balloon
(80O g in weight) which went up to 19 km azbove sea level. Most of the radio-
activity was found on the upper half of the balloon.

Russian Experiment of Atomic Bomb R =

[ F R

~

AV

It was anticipated on the basis of various information that Russian experi-
rent of atomic borb would be held about the end of August., Thus careful
otservation of barcmeter has besn contimied and the half-life of rzdioactivity
hes teen rweasured st each rainfall. Yo definite result has been obtained
until Septemter 16 when Tass announced that the experiment wzs over. There
wes hardly any mozsnt of relief, however, before the rain which fell in the
districts of Tohoku and Hokuriku in the early morning of Septezber 19 was
fcund to carry sir cng artificial radicactivity. On Septexber 22, a record-
treaking amount 124,000 cpm/l of radicsctivity was observed in ihe rein at
Yemagata. Just about this time the Typhoon MNo. 1l left Jzpan off Kashima-nada
in the early morning of Septembsr 1§ znd, in turn, the dry znd cold air
sirezmed into Jepan frorx ¥anchuria area. The rzdicactiviiy was found cnly

in the razin of Tohoku districits which was supplied by the cold front line

forzed by that cold air, On the other hand, thers wes zlmost no redioactivity
ir the rein wrich belcenged to the warz front iine on the Fzcific ccast. It
is thus clear that the source of this raiio=zc piv‘tv is not in EBikini but lies
in some place to the north of Japan. (See Figs. L and 5).
The source of the cold zir which czze upon 1oho?L around Sept. 1¢ can be
trzced tack 2iong the stream line,which pzsses through iznchuriz znd the
vicinity of th= Eeykel lzke, to the central cr northeestern part of Siteric.
It might thuu be suppesed thzt the exreriment was done sozswhere in morth-
eastern Siberia or Arctic cosst,
~3 -
4837 3. —~
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In this case, the anomelous oscillation of the atmospheric pressure was

not observed. This might indicate that it i1s 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 dgys. Of course, this simply means that the explosion occurred

very recently and not that the Russian bomb is mede 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 northwards around September 25 and the air flowed
to Japan from the scuth, It is interesting to notice that the amount of
radioactivity carried by the rain decreased quite appreciably during this

period,

The result of chemical analysis shows that this rain involves the artifi-

cial radicactivity consisting of nearly the szme elements as that made in

Bikini. As mentioned before, this case is contrasted to the Bikini case

in the sense that the radicactivity 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, ) Depaﬂnwni(ﬁ Enagy

Hizlerian’s Qifice -
ARCHIVES

It mzy be a troublesome problem if the Russizn-mezde radiocactive rain turns
into snow and fells on the Tohoku and Hokuri%u districts which are the
places suffering annually from heavy Snonfall It is not known how long
the Russian rediocactivity will remezin to stain the rszin or snow, but in
view of the Bikini cese, it may be expected that the radiocactive rzin of
several hundred cpm/l1 will be observed for a considerable period.

Dangercvus Radioactive Snow

It is well kncwn in the case of nsturel radicactivilty that the snow is a
better collector of radicactive substances in the ztmosphere than the rain,
This is due to the fzct thzat the sncwfleke goes down slower in the &ir than
the raindrop. Thus, when the contexzination of the zir is of the same order,
the snow will become mecre reiiozsctive than the rzin,

Usuzlly 60 to 70% of the rain water esczpes directly into the river, On the
other hand the snow will stey on the ground for z long time and have a

larger probabiiity to sink intc the scil. Though it is very unlikely

reople in the snowy districts might happen toc be expcsed to the rcalvacLivity
cver a long period, if the snow falls with sircag radicaciivity. Tnere is
alsc 2 possibility that the water of rivers tacome radicactive when the

snow melts and contaminates the weter for drink as well as the water in
shallcs tays 2long the coasts resuliing in & camage to the sea products,

The most dangerous of =211 is, however, the cese where the snow itself is
used for crinking and cooking which ic lik=ly to occur in the mcuntzin

districts, Tre only practicel metho€ aveilsble in such cases will be 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 radiocactive snom.
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,




SUMMARY OF "EFFECT OF THE HYDROGEN BOMB EI?IDSION ON THE RICE AND VEGETABLES"#

by
Tomo ji Egawa

A, Vegetables

1. The artificial radioactivity of vegetables was measured after Sept. 10,
Some of the vegetables show considerable amount of trace of artificial
radioactivity. At the end of June, the half-life of the radioceactivity
was estimated to be of the order of 30 dgys, (mo measurement of half-
life was done since then,) It is remarkable that some vegetables still
show high counting rate in spite of the time interval of L months since

the last explosion.

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

food.

3. There is hardly any radioactivity in the fruits or seeds wnich ripened
in recent tinme,

L. It is difficult to determine whether these rsdioactive substances are
simply external or absorbed in the body.

- o s
.
Lep - o-

B. TVheat and Barley - gvl -

1. Of the wheat and barley harvested in 1952 and 1953, no artificial
redicactivity was observed except for 2 cases (10 in 211).

2, Tre reason for contamination of these 2 cases is unimown and is being
restudied,

3. The result of study on wheat znd barley harvested in 1954 is s follows:

cases Hi gnest Count Lowest Count tverzace
grain 16 14 3 &
stem 2nd leaf 13 33 9 23
ran 8 38 18 28
where the unit is ct/min/10 gr.
*Printed in ELGEKU AStHI, Decerber 195k, (Sizzzrized & translzted bty Toichiro
Kiroshita)
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The contamination of grains of wheat and barley may have soms significance
since these are main foods of the Jg anese, For instance, if one eats
300 gr. of wheat every daZ vhich is contaminated by 1L ct/min/10gr. the

2

radjoactivity amounts to

0 counts which may not be an insignificant

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

Rice

1.

2,

3.

h.

Rice of 1952 seems to be free from artificial radjoactivity(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 station
shows clearly the contzmination of artificial readiocactivity in the

bran znd chaff but no radioactivity in polished rice grain,

Two semples at Niigata agricultural experimental station have hardly
any artificial radicactivity in the bran, and no trace at all in the
polished rice grain.
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ASHY OF BIKINI AND ITS EFFcCTS ON HUMAN BODY

by
H. Kakehi

Introduction (omitted).
Physical Properties of the Ashess

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 5 hours at varying rates zand 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 =3 in diemeter. ¥icroscopic exzmination shows that they are
amorphous and porous. It might be the fragment of the corelline sub-
stence. (Fig. 1) TIts radiocactivity was surprisingly strong and even a
few grains of ash showed ten-thousands counts per minute on ¥arch 16.
The thickness of the absorber to reduce the intensity of rediation to
a half (or the inverse of the absorption coefficient) is h?mg/cm2Al%o-2m“Al
for the @ - ray and 5.5riPb for they - ray (March 17). The radioautograph
of thef-ray from the ash is shown in Fig. 2. The half-1ife wes zbout 8 dg's
at first, but it is in these days (about April 5) of the order of 18 dgys.
Extrazclzting the demping curve of radicactivity observed efter Mzrch 17,
the intensity of the - ray on the next day of the explosion (Xarch 2)
is estimzted to be zbout 50 times larger than thet of ;a;ghgl]t,isgfdkgr

IS YIS Y] v -
result ==y be obteined for the‘(— ray too. LT l«nw PIELEIN
: N pigloriene Lo
o~ N . X N . | ey ITS
The chemical eanzlysis of the zsh hes been performed at+X iwmure lsb-
oratory {Department ¢f Chexzistry, Tokvo University). The result rub-

lished so far is shown in Table 1. There are several definitions cof the

oo

hzlf-life zccording to thes purpose &s is shown below, The hzl1f-1ife given

in Tabtle 1 is the physicel heif-life defined &5 the period ol tims curing

vrich trhe amount of & particular redioeciive isotope 18 reduced ic h

its initial value. Thne biolcgica2l nelf-life is the iime curing wri

amount of elements depcsited in some pert of ths togy decrsacsas

1t of essimilation, dissimilaticn, alterati

tive helf-life is the tims during whrich the

ted radioisotope is reduced to helf

wo effects mentioned zbove, This is

Laken account of in discussing the injury produce
.

—~

elements depesited in the human body.
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In Table 2 the physical, biologicel, and effuctive half-lives of
the main elements which are supposed to deposit in the human 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
with the food and also by the hypodermic injection and then their auto-
radiograeph was tazken. 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 analysis making use of
the radicactivity of these elements is shown in Tsble 3. (Kimures Lab.)
To our slight relief in this unfortunate accident, more than 50% of the
radiozctivity is found in the rare earths while the zmount of Sr90 is
only of the order of 0.02%. The radioactive elements are absorbed in
various weys through the digestive orgen, respiratory organ, skin, etc.
The rate of atsorption of course depends on the elements 2nd the chemical
compounds which they form,

Clinical Troblewms: ~oroeoins neE
FLLUES
Injury of patients of the Bikini accident has been czused by the
adiation of the fzllout in contrast to ithe eteomic bomb injury =t
rcshima and Negesaki. In the former, the injury is ccused either by

Hi
the irreciation of £~ and) - rays of fission products lecezied outside or

“i

on ths surface of thes body or by the irradistion of specizl orgzns such
2t the tcne, thyroid, kidney, and liver in which the fission rroducts
are cepceited by means of absorption ihrough the respirzicry organ,
jlgestive corgan, sk¥in, etc. 1In the 1atter, the main ce:se of ihe
(redisticn) injury is the exposur rziiziicn
thougn ir.ere 2y be scme 2ifects of frecz insicze
end cuisice of ithe bedy., Tha I e oo
zsh lieg in the fect thet Uk 3

zs the g ia 1cney ==

ere gifflc T 2 oef

n

W
9]

SIS,
‘l‘

P’— or ich is
- Py
i v oL [
,
ee r=dizzls
s rzoor
feliewm

¢



~. - A N
- March 17 Zuring the period of
-of radiastion on Yarch 2 from

chromosome, the change of permeability of the cell membrane, the
suppression of cell-division, the decrease of leucocyte, the induction
of the boil, death, etc.

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 mzy be lost from the head. In fact,
hands and faces of two patients who entered the Tokyo University Hospital
on March 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, azbdomen, sole, parts of hends or feet between the fingers
or toes. The result of measurement by the milirocentgenomster (distance
S cm) is given in Teble L. The redioautograph of the hair is shown in
Fig. 3. Depar\men’( of ik

. . ] 1hiciorian’s Giiice

The other is caused by the B,— rays of radicactive substanégg NES
adhered to the deck, cabin, fishing implerents, clothes, etc. Siﬂz%cﬁhé'

x— ray hes a large penetrating power, it will irradiste the whole body ard
czuse the change of blood (decrezse of leucocyte), recurrent znenmia,
depilation, injury to the genital cells, hereditary cheange, etc,

is well-known, we are incessantly exposed to the cosmic-ray from
eznd the radiation of natural radioactive substznces like radium
from the earth. Nsvertiheless, we are not injured by these

s, not to a visible extsnt st leest. This is due to the fact
ven the expecsure on successive deys has no deamege if the zmount
ciztion is less than a certzin limit. The paxirun zmount which
body czn tolerate is czlled ithe permissible dose. The inter-
society of radiclogy determined that the percissible dose is
ne
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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 Bikini ash (fission products)(Tables 6 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). Then 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 radiocactivity of the urine (15 cc) collected
in a tube at the early dates wzs measured and the rumber of counts

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

The radiocactivity was alsc ressured by a scintilleation counter plzcéed -
near the thyroid. 1In one case, the count was 8 tirmes that of the background
on March 26 (see Fig. L) and 2 times on fpril 13. PFrom the hzlf-life znd
the absorption curve of the ){—ray, it is presumed that I131 depesited in
the thyroid. Similar conclusion is arrived at for other patients, too.

On the basis of the fundemental cbservation cescribed szbove, we shall

discuss the clinical symptoms.

It is convenient to cite the feollcwirng statexment published on fpril 1k
by the clinical subcomrittee of the Cocuncil Tor the Investigation of the
Liomic Bomb Sicikmness of the Deperiment of Tublic Welfare in the nzmss of
Ycshio , the Director of Toizt University Hespital, ean A3
Ll 1€

Kuriyvama, the Vice Director of ths Fi-si Stz

<
Eosriteali of

#0n Merch 28, five of the patients of Bikini eccicdent entered
-

the Tokyo University Hospitzl (severn in 211 because iwc patients

had been there zlready) and 16 tztients entered the Firsi Stizte

Bospital of Tokyo. Though the degree of injury veried fronm

person to person, a1l of thez wers founi to be the paiisnis of
ess Cue to ihe radiozciive a2ches,

the acute rediestion sickn

WThe radiczactivity inside and outs b €
high at the time of their entrence to ihe hc
decreased later on by arn zptropri rzato

ee!




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 producing organs,

nAl]l patients suffered on the head and the upper half of the
.bedy 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 fluctuzted zround 1000 per cubic milimeter
and the number of marrow cells has been of the crder of 10,000 per
cubic milimeter in several cases. It was thus hematolegically
diagrnosed to be the general acute sickness of the marrow.
r=ni ram et of
"Tn these ceses, in spite of the ample tlood trensfusion zh C{heﬁaﬁs
use of pills for blood-production, the tlood ccunt of the 1 e cyteyS
and granulocyte did not increase znd even the hemorrhagic tenugnay
eppeared. TFurthermore, their tezpesreture had been as high as

39°C though very effective pills of antibiotic had been

given, which has mzde us fear of an unfzvorable prognosis. Such

a daengerous conditicn centinued until recently and we had to

refraln from publishing the facts in orcer to zvoid undesirable
effects on the treztzent of atients. ortunately, however,

the Tever begzn to leave the pziienis very recently z=nd moreover

the btleood count of leucocyte in sczme cof the serious czses began

to increese. e azre working hard to cure the pzatients ccoorletely.

It would be our duty and &lsc the h 21 cple te szve the
lives of 211 petients of this unfericnets ac:i o

(SRS

+

Surmarizing the clinical syzptoms, it z;
by thef - rzy has almost bsen cured. There is

o
radiocactivi{y remzining on the skin suriace. The most sericus
injury to the marrow. Two czuses may be respcasible for this,
radiation (espscizlly the x ragy) from outside, and the other

the radiczciive elezants derosited in the body. The cliinic

5

ctserved ur Lo now ney te rmzinly ceusec Ty the forzer zitho

right heve teen plzred by the lztter wo, This zzy bs evident in viszw cf the
fact thal the estizzted radiation to which the “isherzen were exzosad during
the two weers stg on the boat ezcunts to 200 r. The intensity of radiztion
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from the elements deposited in the body (especially in the bone) is small
corpared 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 radioactivity in the
urine, The study is now being proceeded from this viewpoint. In order to
discharge the fission products deposited in the bones, EDTA(Ethylene diamine
tetra acetic acid) can be used which however is mot very efficient. It

is reported that in an animal experiment about 20% of the substaces were
discharged vwhen EDTA-Na and EDTA-Ca were applied alternatively in an early
stage of deposit. In our case, too, it may be possible, using =DTA, to
discharge the fission products several times faster than otherwise., Since
EDTA-Na, being poisonous, cannot be used to the human body, we are now
trying to use EDTA-Ca. _

ER ISP S
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v
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[ OCRIVE
(i) The Boat as the Living Place — As is discussed in the section
of the physical properties of the ashes, the half-life of the fission
products on the Fukuryu Maru was changing from time to time. It was zbout
8 days at MKarch 17 and 20 days at April 22. By this time, the intensity also
decreased to about 20% of that of Xarch 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 mr/hr.
4s is seen from Table 5, the measured intensity for {—-ray elcne and the
total intensity of both P— and)’— rays are not very different, This may
be understood the result of the cistance between the mezsuring instru-
ments and theé?— ray sources, the absorption of considerable amount of
- rays by the wooden parts of the boat into which the radicactive substance
sozked, and the penetration of eytrc.xﬁ-regs from remote scurces through
the ce117n~s and the walls,

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

\.o

The rediztion has an effect on the human body through the ionizetiion
so that the zmount of injury should be messured ty the milirosntgenneter.
It is not eppropriate to use the GY -counter. The conversion of results
from one to the cother is not sirple either,

There zre many bcats besides the Fulmiryu Yemu cn which the ash fell
when tneJ were making voage severel hurired miles off Bikini, The count
of radicactivity on these boets veries frox huindreds to ten-thcuzsnds
by the GX-counter. But the intensity is &t most 3 mr/nr when ccssured at
z distence of 5 cm by the miliroentgenmster. Since the intensiiy at 50 cm
is only one-hundredth of the amount &t 5 cm, it m&v have herdly =7 effect
on the huzzn body. The anount of radioactiviity on t"ose becztis is there-
fore very szz211 amd Urivial cecmeared to the case of the Fukxurut Mzru. How-
ever, if t he radicactivity is present &t all, it may have 2 chzncz of
getting into the body through the mcuih, skin or lung. O0f courss, it is
better not tc be exposed to the rediztion, however & bit it is, It is
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therefore necessary to wash and remove the radiocactivity 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 question 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, First 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 absorbed
differently according to the form of compounds they constitute. Further-
more, they deposit in various organs such as the bone, kidney, liver

and thyroid.

Different elements have different half-lives both physical ard bio-
logical. To simplify the argument, we shall assume for the morxent that
the ash consists of only the most dangerous element Sr90. In the usuval
form of compounds, about 60% of Sr90 jis absorbed by the body through
digestive organs and zbout LOZ deposits in the bones. Iis physical half-
life is aboui 20 years, while the biological and_effective half-lives
are 3.9 x 10° days (about 10 years) and 2.7 x 103 days (zbout 7.L years),
respectively. It is therefore very difficult to discharge once it
deposits in the bones. The permissible dose of deposit in the body is 1 micro-
curie. Since LOZ of the absorbed strontium deposits in the bones, it is
dangerous to eat more than 2.5 microcuries. It is not unambiguous how much
count the radiocactivity of 2.5 microcuries will give to the G.¥. counter
at 10 cm, since it depends on the geczetry, messuring instrucent, the
thickness of the mice windew of the G.if. counter, etc. But, roughly
speaking, it may be about 5000 ct/min. Since the safely limit adopted
today is 100 ct/min at the distance 10 cm, it may be concluded that it PRI
is not dangerous at all to eat the tuna though the ebove calculat%fp£131iﬂ_' E

[ \'.‘:‘_“I

bzsed on several assumptions. SR
~ et

Tinet mezsure should be teken when the radicaciive substiznce enier
the body or cne is exposed to the externel radietion to such zn extent
that certein injury is expected? The firsi thing to deo i1s 1o hzve the
blood-counting severel times. If any eanczaly 1s found, ons has to be
crecked carefully. Next, the radiczctivity in the urine should be rsasured.

%e shall not discuss it in detzils here.
iii, KReziioactive rein, etc.

F211 of ash, rein znd smow #it
observed at severel places in Jepan. I
But it mey not be dangerous to the huzzn body
naturel and artificizl radficactivities rezzins to b:

ook (o
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present order of rmagnitude.
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nilY FISHING BOATS VEKE CONTAKINATED BY RADIATION (SUMMARY)™

BY

. Dr. Eizo Tajima
St. Paul's University
Tokyo, Japan
1, TForeward:

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

2. Yow Radiestion Examinctions Were Conducted:

Bxeminations through the G-i! guage disclose that decks and other
vashable parts of a Loat are weakly irrediated, while lamps and other
unwrshable parts are strongly irradiated.

The G-U pguage can detect only the "beta" and "gamma" rays. The
total volume of rays detected by the puazge is averagely composed of 20
rer cent of the "beta" ray and 60 per cent of the "gamma" ray.

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

The Lc. 8 Junko sieru engeged in fisheries operations between 10 end
12 cdegrees of north latitude znd between 173 and 170 degrees of west longi-
tude in the period between April 15 and Ney L. It can be inferred that the
nydrogen bomb test which affected the boat was carricd out in the periocd
between the cevening of Moy L and Koy 8.

o~

3. Degrees of rnadiation: i
NS e

If the irredisted boets are clzssified into those irradiztec in
the zrea west of a spot where a hydrogen bormb test was conducted (hereafter
called thcse of "west area rediation®) and those in the area east of the
spot (hereafier czlled those of M"esst zrez radiztion"), of the 'west zrez
rzdietion" cetegory, thos ol which more than 1,000 counts per mirmute were
detected will constitute 75 per cent, while such high counts were very
rerely found of the Yeast area radistion® category. The average counts
of the "west area radiation" category zre registered at 123, while that
of the "east zrea radiation" category at 1,800.

i

L. Ezst and West Arez Radietion Categories:

0f the "east arez radistion" category, according to Diazgram 2-2,
the murmber ¢f counts show sudden rises on the dates when tests were carried out

&
Frinted in SHIZEN, December, 195L. Ecztessy Language Services Branch Trens-
lation.
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and gharp drops on other dates. Another striking characteristic of the
caterory ie that the average degree of radiation is very high.,

If a hydrogen bomb test is carried ocut, the radioactive ashes
ccused by the test will be blown up high above the sky. 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 in the area west of the island.

The surveys conducted by him on March 1, April 6, April 26, and Kay 5
show that the area east of the Bikini Atoll was showered with more radio-
active ashes than the area west of the atoll. This tallies with the -
results of our surveys.

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

5. ERelstionshiprs between Fishing Arees znd Rediation:

Trere are found a close relationship between the radistion of
fiching bosts znd the fiching areas. Only one irradiated fishing boat
wes discovered in the arez north of the 15th degree of north latitude.
€. Felztionships between "ilest Area Radiation" and Fishing Dates:

£ nerrow strip of waters scuth cf the 15th degree of north lati-

tude, extending from eest to west, is conteminated with radistion. Any
boat vhich posses there will be found redioactive, The southern end of the

edistion" may have bien czused vy tne radiasticn cf
r vords the norin ecuesior current floss in the

iitudc. The zras where the
Iren

Tent. tnerefore the

“he M"vest ere
sea weter ihere.
sez areg rtsiween 1
nydro;sn ool test

irradistec zon< mn

o4
—-
o

COr2uCilEl 38 LI
m 2

8. Conclusion:

The zir over the ezst ol the spot where the tests were conducted
is discovered tec have beern irrsdizied over the permissible dezree. It is
2lso discoiered thet a fishing bocatl in the arees west of the spol was con-
tezmineved by racicstion because of the irrecdiziel sesz weter there,
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