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RAIN FROM SOUTH AND SNOW FROM NORTH™

by
Yasuo Wiyake

43 2 result of the explosion of the hydrogen borb at Bikini, many pleces

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

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

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

sides,

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

scientific tasis this judgment is mzde, Coporiment of Energy
Detecti £ ftomic Explosi kistcrian's Office
gtection o omic Explosions SR
s £ LRCHIVES

It is one of the secrets of a country how it detects the atomic explcsion
occurred in other countries. But one nay be able to point out various pessitle
ways of detection as follows: (1.) Ancmalous 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 simosphere (5) Eedicactive
rzin (6) Lxrczly of the atmospheric eiesctiricity. Some of these thenorena

en obtserved in Jzpan as a consequence of the experiments in
since last Xzrch.

rhave in fact T=
the Zikini ezrea

Ore of them is the eanomzlous coscillation of atmocspheric pressure., X¥r. X,
Vezzmzmote of tne TDepariment of Meteorology of Eyoto Universiiy noiiced that
the sensitive Taromster at Shic-no-ziseki recoriel an anczzlous cscillztion
severazl imes since March 1 amf interzreted it es & phanscenon cue to the
experiment-of Lhe hydrogen bomb. Afterwerds, the records ¢of teromsters fren
verious districts of Japan were put together, fro

Al
= wnich the curves of Fig. 1
izes {rcx place te place

=3
vere obtained showing the variation of the inti
ed. Froz these curves, it

i
when the anczs=lous oscillation of atmesphere occour
e

is found that the velocity of the ana=zious pr e wave is 2€5 z/szc, on
the everazge, wriich is somewvhat slower than the veloclityy of scund. Calculating
froz this valwe, the datss of the expsrizsnts are esticzted to Des
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¥arch 1 3:45 AN,
March 27 3:30 A.N,
April 26 3:0L AN,
May 5 3:03 A.M.

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

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 wasves ceused by the explosion of hydrogen bomb. This wave arrived at

the Japanese coaest zbout one hour znd a half later than the anomzlous
atmospheric oscillation. (See Fig. 2).

Radicactivity in the Atmosphere -- Thirdly, the radicactivity is observed
in the @r as well as in the reinwater, Mr. T, Shiokewa of Shizuoka Univer-
sity have teen messuring the redicactivity of the ash which is obtained by
burning a vaseline-coated paper (30cm:30cm) exposed to the air on the roof.
He observed a radiozsctivity of 750 cpm from a paper which was exposed out-
doors from Kay 13 to Mgy 16. Yeamwhile, at Kagoshima, Mr. ¥, Karmzta of
'hpgoshlma University observed a radioactivity of LOOO cpm/l1 in the rain of
May 1, Then ¥r. 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 cczst,

Judging from the data obteined by thz tzrozeters and the tidel indicetors,
the explosicn on Mzy 5 is the cne closest to the middle of ¥zy when the
This is just the beginning of

T?”‘CPCtIYQ rzin tegan to f2ll over Jzzan.
the motion of the eir

z2son) of this yezr, If one studies

o

Lvsu_y—‘ll" rzirgy” s¢

nass at this tize, one will find that the air mass eround Bikini goes round
the rir of the zone of hlgh ztrespheric pressure in the north Facific,
arrives at southern Jepen through Prilippines and Tormosa, and forms the
Ytsuyuh front line to pour the rain there, Since it tekes about z week for
the eir mzss To travel from Zidni tc Japan, iv will b= around ¥zy 13 or
1L trat the reficactive subsiznces froduced bty the May § exp‘c51c1 arrives
st Jepen. (Fis. 3). The measurezent of the hzaiflife st irat tizs 2lso
irdicetes thzt the explcsion took place abcut 7 or £ darvs zgo.
Turthermrre, it was clearly shown that the rediczeciivity in the rzin, since
Y&y, nzd teen stronger on the Pzacific coast than os ihs Jepan Sez side oy
an crcer cf rzgrnituode,
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By chemical analysis of the ralﬁoactige rain the existence of the follow-
ing elements are detected: Bald0, 3, Zr9 Nb95, Y91, LalhO 1131,

1132 1133 Tel29(m) and %37, According to Mr. Yokoyama of Tokyo University

con51deréble amount of the trans-uranium element Np239 (half-life 2.3 days)
seems to exist in the rain. On the basis of these observations, it may be
concluded that the radicactive rain of middle May results mainly from the
Bikini experiment 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
Lsahi-shinbun. They found an artificial radioactivity of 0.8~2.0 x 10-12curie/
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 radioactivity in the high atmosphere making use of a
radio-sonde, They observed radioactive deposits of 70 cpm on a rubber balloon
(800 g in weight) which went up to 19 km above sea level., Host of the radio-
sctivity was found on the upper half of the balloeon.

Russian Experiment of Atomic Bomb :‘3.'5--"}: .

P S A i

It was anticipated on the basis of verious information that Russian experi-
ment of atomic borb would be held about the end of August. Thus careful
otservation of barcmeter has been contirmied and the half-life of rzdiocactivity
hzs teen cecasured st each rainfall. No definite result has besen obtained
until September 16 when Tass announced that the experimsnt was cver. There
wes hardly any mozent of relief, however, before the rain which fell in the
districts of Tohoku and Hokuriku in the early rorning of Septezber 19 was
4c nd to carry sur ﬁng artificial rediceactivity. On Septezber 22, a reccrd-
breaking amount 125,000 cpm/l of radicsctivity wes observed in uhe rain at
Yemzgata., Just abtout this time the Thvphoon No. 1 left Jzpan off Kashirma-nada
in the early morning of Septembsr 1% zand, in turn, the dry znd celd air
streamed into Jepan from iYanchuria zrea. The rzdicactiviiy was fOund cnly
in the rzin cof Tohoku districtis which was suprlied by the cold Tront line
formed by that chQ air, On the other b nd, thers wes almest no redioactivity
in the rein wrnich beleonged to the warz front iirme on the rzcific ccest.
is thus clear ithat the source of this raiiozctivity is not in Eikini but
in some place to the north of Japan. (See Figs. L and 5).

=1 bt

%
ies

The scurce of the cold air which ceme upon Tohoku around Sept. c
treced tvack ziong the streaxm line,wnich passes through Mznchuriz zn
vicinity of th2 Eeaykeal lake, to the central cr nertheesstiern pert of Sit
It might thus be suopesed thet the sxreriment wes done sczswhere in ror
esstern Siberiaz or Arctic cocast,
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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 radicactive 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 south, It is interesting to notice that the amount of
radicactivity carried by the rain decreased quite appreciably during this

perioed,

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

September 19 was produced in Russia, . anadwwnttﬁ Enagy
Dangerous Radioactive Snow Kisterian's Qifice
SRCHIVES

It mzy be a troublesome problem if the Russizn-mede radiocactive rain turns
into snow and f2lls on the Tohoku and Hokuri¥u districts which are the
pleces suffering znnually from hezavy snowfall It is not kncwn how long
the Russian rediocactivity will reczin to stzin the rain or snow, but in
view of the Bikini cese, it may be expected that the radicactive rzin of
several hundred cpm/l1 will be observed for a considerzble period.

It is well kncwn in the céase of neturszl redicactiviiy that the snow is a
better collector of radicactive substznces in the zimosphere than the rain,
This is due to the fzct thzt the sncwilzke goes down slower in the zir than
the raindrop. Thus, when the contzzination of the air is of the sezze order,
the snow will Dbecozes mere redicactive than ihe rzin,

Usually 60 to 70% of the rain weter esczpes directly into the river. On the
other hand the snow ?11_ stey on the ground for & long time and heve a

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

eople in the snowy districts mignt heppen to Te expesed to the radicacilivity
cver & long period, if the snow fails with sircng rad 1oa~;ivity. Trere is
zlsc 2 possibility that the water of rivers bacome redicactive when the

snow melts and contaminates the weter for drink as well as the weler in
shallew teys zlong the coasts resuliing in & da:age to the sea preciucis,

The recst cdangerous of 211 is, hovwever, the case where the snow itiself is
used for drinking and cooring which is 11 u,’v to occur in the mcuntzin
ilztle in such ceses will te to

NV et el ns
—

districts, The only rracticel zetnoc avel
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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 radicactive snows which might be produced by future atomic

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

by
Tomo ji Egawa

A, Vegetablés

1,

3.

B. Vheat and Barley ,:,{'1 EREE

The artificial radiosctivity of vegetables was measured after Sept. 10,
Some of the vegetables show considersable amount of trace of artificial
radioactivity. At the end of June, the half-life of the radicectivity
vas estimated to be of the order of 30 days. (no measurement of half-
life was done since then,) It is rezarkable that some vegetables still
show high counting rate in spite of the time interval of L months since

the lest explosion.

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

food,

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

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

e

1.

2,

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

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

The result of study on wheat and barley harvested in 165L is zs followss
i cases Highest Count Lowesi Count fverafe

grain 16 14 3 6

stem znd leaf 13 33 9 23

tran 8 38 18 28

where the unit is ct/min/10 gr.
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The contamination of grains of wheat and barley may have somes significance

since these are main foods of the Jg aness,
300 gr. of wheat every d
radioactivity amounts to

For instance, if one eats

which is contaminated by 1L ct/min/10gr. the
BIY?O counts which may not be an insignificant

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

Rice

1.

2,

3.

1—1.

Rice of 1952 seems to be free from artificial radiocactivity(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 conteamination of artificial radicactivity in the

bran znd chaff but no radioactivity in polished rice grain.

Two semples 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 EFFECTS 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 rm1 in diemeter, Microscopic exzmination shows that they are
amorphous and porous. It might be the fragment of the corzlline sub-
stznce. (Fig. 1) Its radicactivity was surprisingly strong and even a
few grains of ash showed ten-thousands counts per minute on Xarch 16.
The thickness of the absorber to reduce the intensity of rediation to
a half (or the inverse of the absorption coefficient) is L7mg/cmlait0.2mmAL
for the @ - ray and 5.5m=Fb for they - ray (March 17). The radioautograph
of thef-ray from the ash is shown in Fig., 2. The half-life was zhtout 8 dg's
at first, but it is in these days (about April 5) of the order of 18 days.
Extracolating the dazmping curve of radicactivity observed after Merch 17,
the intensity of the @- ray on the next day of the explosion (iarch 2)
is estirated to be ebout 50 times larger than thet of{ﬁg;ghvljt.fsggiggr

- AR 2
result mzy be obtained for the Y- ray too. A e iTea

Iate [
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The chnemical anzlysis of the esh has been performed at ¥itmire’ 1sb-
oratcry {Department of Chezistiry, Tokvo Universityv). The result rub-
lished so far is shown in Table 1. There are several definitions cf the
rzlf-life according to ths purpose &s is shown below. The hzlf-life given
in Tabtle 1 is the physicel heif-life delined &s the period of tims Zurinc
vhich the amcunt of & pariicuier rediozciive isotcope is reduced tc hzif

4 o

initial value, The biolcgic2l nelf-life is the itime during wrich ihs

1,

¢

s s
zzount cf elements depesited in some part of the body decrsasas io nelf
zs a resalt of essimilation, dissimilaticn, 2lteration, excretvion, etc.
The effeciive helf-life is the tims during which the radicactivity of
the depcsited radioisotope is reduced to helf es.ea razsult of zvicn
of the iwo effects mentioned esbove. This is ths cuentity which =.st be
‘aken acczount of in discussing the indury procuted ©y the relioeactive
elements depesited in the humzn 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-
radiograph was taken. The result is the same as that of Tzble 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
petients,

The result up to Karch 26 of quantitative znalysis making use of
the radicactivity of these elements is shown in Tsble 3. (Kirmuras Lab.)
To our slight relief in this unfortunate accident, more than 50% of the
radioactivity is found in the rare earths while the amount of Sr?0 is
only of the order of 0.02%. The radioactive elements are zbsorbed in
various weys through the digestive organ, respiretory orgsn, skin, etc.
The rate of atsorption of course depends on the elements a2nd the chemical
cormpounds which they form, -

et gy
Cliricz2l Froblenss ol R Lol
L DS

Lot
Injury of petients of the Bikini accident has bezn ceused by the
redietion of the fzllout in contrast to the stemic bomb injury =zt
Hircshime and hegesaki. In the former, the injury is ceuvsed either by
e ¢.rec‘at_on of - and) ~ rays of fission rroducts lcoceted outside or

on ths surlace of the body or by the irradiztion of speciel corgzns such
2 the tcne, thyroid, kidney, end liver in nh‘Ch the fission rroducts
zre cepcsived by means cf gbsorpiiorn throcgh the resrirsicory organ,
igostive organ, skin, etc. In the latier, ihe meain ceuse of the
rzdiaiicn) injury is the exposure 1c the initizl nuclear raid :
trougn trere mey e scne effecis of the induced redisticon frc
znd cuisicde of ihe wedy. Thus itre crnzrescieristic danger of =
zzh liss in the fect ithev the figsicn producis ceposit din o sus
zs the bcne, ihyroidy widne, end Liver; irrsdizie ihez, znc o=
ere Qiffic it we tzke cuv ol irness orgins.
T¢ uwrderstcnd beiter the Slbe
we sheil first ses whet reacii nET:
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chromosome, the change of permeability of the cell merbrane, the
suppression of cell-division, the decrease of leucocyte, the inductfion
of the boil, death, etc.

One of the most important facts about the biological effect of
radiation is known as the 1law 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 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, ebdomen, sole, parts of hands or feet between the fingers
or toes. The result of measurement by the miliroentgencmster (distance
S cm) is given in Table L. The redioautograph of the hair is shown in
Fig. 3. _ pepartment of EE‘:‘..’SY
. : . . 1icorian’s Guige

The other is caused by the 3/— rays of radicactive substarcs LS
adhered to the deck, cabin, fishing implerzents, 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 chznge, etc,

As is well-known, we are incesszntly exposed to the cosmic-ray from
end the rediation of neturzl radiozctive substznces like radium
= from the esrth. Nsveriheless, we are not injured by these

S, not to a visible extsnt &t leest. This is due to the fact
the exposure on successive deys hzs no damzge if the zmount
cietion is less than a certeip limit., The czxiruz zmount which
ody cén tolercte is czlled the permissible dose. The inter-
of radiclogy determined that the permissible dose is
per week., People living on z bozt zre expcsed to the
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!t‘—,
0

RSy

N

Mo m
O
3 0
)

¢f readistion on the ruluryu Ysru

10~ 100 mr per hcur which wes 5~350

om0 0O

n‘g-(—f
ST
[

n 09
[/ I I e]

H oot
~J
1w
{\)

1

i}
M o N

Q. k2 =) o
[

o]
L} D*E

c*
jog

In Teble 5, it is s
to Tlace in the to
n

@]
ity O
N
1 ¢+ 1 42 (D

MO o
norllom

!
N
t

I
L
n

~2on on Xerch 2 froco the
r.zn that of Y¥arch 17. Ssverzl hours af
dewr meny fishermen felt si i

-3



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 radiocactivity 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 radiocactive deposits in various
organs of mice are measured 12 hours and L8 hours after they were fed with
the Bikini ash (fission products)(fsbles & 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 depcsit in the bone, thyroid, kidney, and liver
in the same way as above and excreted through the digestive organs ‘and with

the urine (Tzble 9).

As to the patients, the radioactivity 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 same result is
obtained for the concentrated urine. These are the evidences
deposit of the radiocactivity in the patient's body.

The radiocactivity was also meesured by a2 scintilletion counter plszcéd -
near the thyroid. In one case, the count was 8 tirmes that of the background
on Yarch 26 (see Fig. L) and 2 times on fpril 13. From the half-life znd
the absorption curve of the }(-ray, it is presuzed that I131 depcsited in
the thyroid. Similar conclusion is arrived at for other patients, too.

On the basis of the fundamental cbserveation cescribed cbove, we shall
discuss the clinical syr=—toms.

It is cozvenient to cite the fellowipg suatexsant ;Lbl'
by the clinical subcomnittee of the Ccuncil for the Inves
tiomic Borb Sicimess of the Depariment of I
Ycshio , the Director of ToipT Uni
Kurivama, the Vice Director ol ths Forst St

“0n Kerch 28, five of the ratients of Zikini zccicdent entered

the Tokyo University Hospitzl (sever in 21l because twc fpatients
had been there already) and 16 ctztienis entered the First Stzte
Bospitel of Tokyo. Though the degree cf injury veried from
person to verson, 211 of thexz were founi 1o te the petienis of
the acute redietion sickness cue to the radioesctive ashes,

tThe raaﬁcecu1v1vy inside zni oulside of the wcdy was considerabvly
high at the time of their entrance to the hespitvzis. Zut it
de:reased later on by ar zporopriste treseiment., 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 producing 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 skinm, 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 bleood-producing organs was observed as the decresse
of blood count of leucocyte, granulocyte and red blood corpuscles
as well a2s the decrease of the nuzmber of cells in the marrow. It
was getting worse since they were hospitalized. Especially, the
blood count of leucocyte fluctueted eround 1000 per cubic milimster
and the number of carrow cells hLas been of the corder of 10,000 per
cubic milimeter in several czses, It was thus hematologically
diagrosed to be the general acute sickness of the marrow,
panoriment g
"In these czses, in spite of the arple btlood transfusion aﬁdL heﬁaﬁs C
use of pills for blood-producticn, the dlocd cecunt of the 1Bl cytevw.
nd granulocyte did not incresse and even the hemorrhagic tend Ency
ezred. Furtherzore, their tezpesreture had teen as high as

C though very effective pills of antibiotic had been

ven, which has mzde us fear of an unfzvorable prognosis. Such
dazngercus conditicn ccnt-dueg until recently axd we had to

refrzin from publishing the Tacts in crcer to avoid undesirsble
i ents. oriunately, however,

effects on the treztzznt of the zaii
ts very recently and mereover

P
o

(=
the Zever btegan to leave the petie
the tlood count of leucocyte in sczoe cf the serious cases began
to increesse. iie are working hard to cure ithe patients cczrletely.
It would be our duty emd zlso the hope of 211 recple te save the

lives of 211 peiients of this unfericnete accilent.M
Suwmerizing the clinicel syzmptoms, It ey be szid that the sxin turn
by the@ - rzy has almost been cured. Thnere is now hardly amy destectzble
radioactivity remszining on the skin surizce. The most sericus provlex is the
injury to the marrow. Two causes may be respcnsible fer this., Cne is the
redistion (sspscially the z—;cy) from ouiside, and the cther is thzt of

the raficzsctiive elezants QEQOS;qu in the bozr.
ctserved up Lo nowm ZEy

right have °©= oler v the letter tco. nis
fact that the estiz-zted rediation to which the
the two wees stey on the boat eazcunts to 200 ¢
T T T
éu-yiquxsvt&'_ﬁ’ ‘..‘? -
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from the elements deposited in the body (especially in the bone) is small
corpared to the external radiation, But it nay 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, EDTA(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 substaces were
discharged when EDTA-Na and EDTA-Ca were applied alternatively in an early
stage of deposit. In our case, too, it may be possible, using EDTA, to
discharge the fission products several times faster than otherwise. Since
EDTA-Na, being poisonous, camnnot be used to the human body, we are now
trying to use EDTA-Ca.
__%;:rfrn:r.?: i -_‘J
drietiza's o

[T

L. About the Hygienics of the Environment and the Food:
(i) The Boat as the Living Place — As is discussed in the sectloé B2
of the physical properties of the ashes, the half-life of the fission
products on the FPukuryu Maru was changing from time to time. t was zbout
8 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 m2y not be very
long before the intensity becores less than the permissible dose 1.8 mr/hr,
As is seen from Tsble 5, the messured intensity for‘{— r2y alcne and the
total intensity of both F- and)’— reys are not very different. This may
be understood the result of the cistance between the measuring instru-
ments and ﬂneéa-ley sources, the absorption of considerable amo>unt of
{9-rcys tw the wooden parts of the boat into which the radicactive substance
soaked, and the penetration of extra YL rays from remove scurces through
the ca‘lﬂn"s eand the walls.

The redietion has an effect on the human body through the ionization
so that the zmount of injury should be msesured ty ithe milirosnicenzeter.
It is not zppropriate to use the GY -csunter. The conversion of results
from one to The other is not sirple either,

There are mamny bcets besides the Fulmiryu Yeru on which ths ash fell
when tnef.re*e making voage severzl hurnired riles ¢ff Bikini. Tre count
of radicactivity on these boats veries frcx minireds to ten-thcoussnds
by the GX-counter. But the intensity is ai mest 3 mr/nr when ceszsured at
z distance of 5 cm by the miliroentgenzzter. Sinc: the intensity at 50 cm
is only one-nundredth of the amount &t 5 c¢m, it =&y heve hardly ary effect
onn the humzn body. The amount of redioactivity on these beczis is thsre-
fere very szzll and trivial cemoered tc the case of the Fukxuryu Yzru., How-
ever, if the rpdloacb1v1t3 is present &t all, it Ecj hzve z chancs of
getting intc the body through the zcuih, skin or lung. O0f courss, it is
better not tc be exposed to the radiation, h:wever a bit it is. It is

-6 -

__.A
EE“??“IHETEE;'““’”‘~‘
—_—7

> 5



therefore necessary to wash and remove the radioactivity from the boat,
clothes and the human body. For reference, the radicautograrhs of the
letters written by the oil which was on the deck of the Kdei 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 radiocactive
ash can be eaten together with the tuna without vioclating the safety of
the human body. This is again not a simple problem. PFirst of all, the
ash itself consists of various elements znd 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. PFurther-
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 rorent that
the ash consists of only the most dangerous element Sr?0, In the usual
form of compounds, about 60% of S5r90 is absorbed by the body through
digestive organs and zbout LOZ deposits in the bones. Iis physical half-
life is abouf 20 years, while the biological and_effective hzalf-lives
are 3.9 x 10° days (sbout 10 years) and 2.7 x 103 days (gbout 7.L 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 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 radicactivity of 2.5 microcuries will give to the G.¥. counter

at 10 cm, since it depends on the geczetry, measuring instrucent, the
thickness of the mice windew of the G.l. counter, etc. But, roughly
speaking, it may be about 5000 ct/min. Since the safely limit adopted
today is 100 ci/min at the distance 10 cm, it may be concluded that it

is not dangerous at all to eat the tuna though the zbove calculat%gg;iS?:fﬂ

RN ~\'Z:‘|

besed on several assumptions. NN
Ynzt zezsure should be taken when the redicaciive substiznce eniered

the body or cne is exposed to the extsrnzl radistion ito such zn exteat

that certain injury is expected? The firsi thing to do is io have the

blood-counting severel times. If zny encmaly is found, ones has ic be

crecked carefully. Next, the radiozctivity in the urine should te rzzsured.

%e shall not discuss it in detzils here.

1

N

1ii, iioactive rzin, etc.

s

Fail of zsh, rein end sncw with the redicactivity hav
observed at severzl places in Japan. Tne ceteail is not avail e
But it may nci be dangerous to the huzzn body end others as fer zs
intensity c¢f naturel and artificiel redicectivities rezzins to be
present order of magnitude.

S. Conclusion. (omitted)
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WY FISHING BOATS WERE CUNTAMINATED BY RADIATION (SUMLARY)™

BY

Dr. Eizo Tajima
St. Faul'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 bLoats were contzminated by radiation.

2. Yow Kadiation Examinations wWere Conducted:

Excminations through the G-i! puage disclose that decks and other
veshoble parts of a Loat are vieakly irradiated, while lamps and other
unwrshable parts are strongly irradiated.

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

Certain directional relaticnships were often observsable of fish-
ing btoats on the degrees of radiation of their stern, bow, larbcoard and
starboard sides, It is discovered that the direcctions coincided with those
of the secasonal winds which were blowing the boats.

The No. 8 Junko seru engeged in fisheries operations between 10 end
12 cdegrees of north latitude end between 173 and 170 degrees of west longi-
tude in the period between April 15 and Mzy L. It can be inferred that the
hydrogen btormb test which affected the boat was cerricd out in the period
batween the cvening of Moy L and oy 8.

Coe

3. Degrees of nadiation: \*5:551* *
N e
If the irrediated bosts are clessified into those irradisted in
the zrea west of a spot where a2 hydrogen bomb test weas conducted (hereafter
czlled thecse of 'hwest area radietion®) ang those in the area east of the
pot (hereafter czlled those of M"esst zrez radiztion"), of the "west aresz
rediation" cetegory, thossof which more than 1,000 counis per mimte were
cetected will constitute 75 per cent, while such high counts were very
rerely found of the "east area raalatlon" category. Tne average counts
of the "sest area radiationM® category are registered at 123, while that
of the Y"east zrea radiation" category at 1,800.

L. Eest snd #est Arez Radiztion Categories:

Of the "east arez radistion" category, according to Dizgrez 2-2,
the rmurcher cf counts show sudden rises on the dates when ftests were carried ocut

Prlqted in SHIZEN, December, 195L. E-tzssy Language Services Branch Trers-
lation.
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and charp drops on other dates. Another striking characteristic of the
catepory ie that the average degree of radiation is very high,

If a hydrogen bomb test 18 carried out, 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 tham in the area west of the island.,

The surveys conducted by him on Karch 1, April 6, April 26, and Xay S
show that the arez 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
cen surmise that the ashes would have fallen over the distant area east
of the Bikini Atoll. We can give no adequzte explanation to this. Since the
hydrogen bomb tests were suspended in mid-ksy, the degrees of radiation
of the boets visiting the area have gradually decreased.

G. Eelsticnshirs between Fishing freess end Rediation:

Trere zre found a close relstionship between the radistion of
fiching bosts and the fishing areas. Only one irradiated fishing boat
wes discoevered in the area north of the 15th degree of rmorth latitude,
€. Feletionships tetween "West Area Radiation" and Fishing Dates

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

tude, extending from east to west, is contaminated with radiaticn. Any
toat which pocses there will be found rafioactive, The southern end of the

irrediated strip of waters will not extend beyond the eguator. G E ey
AT ';;

7. Ceése fer "iesu Ares Azdiztion": DEF:;;mﬁzfs g‘ﬂce
b P C,',-'.'ll‘v: =S

ne Megst zrea radisiion" mzy have b;en czused Uy trne'rsiisticn cf

sea weter there., In other words the norin ecustor current flows in the

sez zrez pz=oween 15 and 5 degrecs of norin letitude. The area where the

nydro; en toomb testes were conducted 18 irn lle current therefore the

irradistec zone moves Irom eest Lo wast.

E. Conclusion:

The 2ir over the ezst of the spol where thz tests were conducted
is discovered tc have bzen irredieted over the permissible dezree. It is
elso discererec thet e fishing bcat in the aree west cf the spol wes con-
teminaved by racdizticn beceuse of the irreciziel see weter there,

3

-
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