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RAIN FROM SOUTH AND SNOW FRO¥ NORTH™

by
Tasuo Miyake

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

in Jspan had rain contaminated with artificial radioactivities since lay .

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

and milk had been contaminated to the fear of people. Though the rain in
Japan was expected not to cerry the radiocactivity eny 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 radicactive rain this tims
wade in Russia. Thus Jepan is now exposed to the ash of death from the both

sides,

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

scientific tasis this judgzsnt is mzde. Dbr:;tjqnt(ﬁ Erergy
Detecti ¢ Atomic Explosi Fisteren's Oilice
& o oxic Explosio e
gtection At plosions LRCHIVES

It is one of the secrets of a country how it detects the atomic explcsion
ccurred in other countries, But one may be able to point out vericus pcssitle
ways of detecticn as follows: (1.) Ancmalous oscillation of atmospheric pressure
(2) Encmalous vibration of the surface of the ocean (tidal wave in szall scale)

(3) Tave of ezrtnquake (L) Radicactivity in the aimosphere (5) Fedioactive

rzin (6) Lxrzzly of the atmospheric elzctricity. OSome of these thenoszna

Sy DO - v

fave in fact Tz2en obssrved in Jzpan as a consequence of the experiments in
the Zikini zrs=z since last Xzrch.

Ore of them is the zromzlous oscillation of atmospheric pressure. MNr. R,
Vazzmoto of ths Depariment of Meteorology of Kyoto Universiiy noticed theat
-ne sensitive Tarometer at Shic-no-miscaki recordel an ancmalous cscillzilon
several times since March 1 &nf interzrested it zs & pnenmocenon cue 1o the
experiment of the hydrogen bomb. Afterweards, the records ¢f peromsters frckm
verious disir-cts of Japan were put itogether, froz which the curves of Fig. 1
vere obtained showing the variation of the intizl tizes frcz place ¢ rplzce
when the anczzlous oscillztion of atmcsphere occurred. Froo these curves, 1
is found that *he velocity of the araczslous pressore wave is 285 =/sec, on
‘the zverage, wnich it somewhat slower then the velocity of scund. Calculaling
froz this value, the cdatss of ths exrsrizents are estirczted to Des

*
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yarch 1 3:L5 AN,

March 27 3:30 ALY,
April 26 3:04 ALM,
Yay 5 3:03 A.M.

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

The next evidence is the spocalous vibration of the surface of sea.,  The
tidal indicator of the observation 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 and a half later than the anomzlous

atmospheric oscillation, (See Fig. 2).

Radioactivity in the Atmosphere -- Thirdly, the radioactivity is observed
in the zir as well as in the rzinwater., Mr, T. Shiokawa of Shizuoka Univer-
sity have teen rmessuring the radicactivity of the ash which is obtained by
burning & veseline—coated paper (30cmx30cm) exposed to the air on the roof.
He observed a redicactivity of 750 cpm from a paper which was expcsed out-
doors from ¥ay 13 to May 16. Meanwhile, at Kagoshima, Mr. M. Kemata of
Kagoshima University cbserved a radiocactivity of L0000 cpm/1 :n the rain of
¥ay 1., Then Xr. T. Shidei of Kyoto University observed on Mgy 16 a strik-
ing amount of radicactivity (86,000 cpm/1) in the rain, Thereafter the
rain began to show strong radicactive contezmination at many places on the

Facific ccest,

Judging from the data obteined by the tarometers and the tidel in x“icavlors,
the explcsion on Y&y 5 is the cne clesest to the riddle of Xzy when the
redicective rzin Tegen to f211 over Jzpan. This is just the beginning of
“tsuuh (rziny sszson) of this yezr, If cne studies ithe rmolion of the air
r7ss at this *ime, one will find thzt the air mass around Bikini goes round
the rim of the zone of high atrrsgheric pressure in the north Facific,
arrives at scuthern Japan inrcugh Prilippines and Tormosa, and forms the
Pesuyu® front line to pour the rain there. Since it tzkes about & week for
the gir mass tc iravel frenm o 3

1L inat the raiicactive by

st Jepan. (Fig. 3).

irdiceles thaetl the

vn that the resiicec
zcific coast than on ih
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By chemical analysis of the ragﬁoactige rain, the existence of the follow-
ing elements are detected: Ball0, 5107 Zr9§, Nb95, 191, Lalho, 1131,

1132: 1133, Te129(m), and U237. According to Mr. Yokoyama of Tokyo University
considerable amount of the trans—uranium element Ny239 (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 ths
Bikini experimemt of ¥ay 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
ksahi-shinbun. They found an artificial racdioactivity 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 Leleorological 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
(B0OO g in weight) which went up to 19 km above sea level. Lost of the radio-
sctivity was found on the upper half of the balloon.

Russian Experiment of Atomic Bomb N
- — : TSI

o ST R -

It was anticipated on the basis of various information that Russian experi-
rent of atomic bozb would be held about the end of August. Thus careful
otcervation of barcmeter has been contirmed and the half-life of redicactivity
hzs teen measured at each rainfell. No definite result has been obtained
until Septemter 16 when Tass anmounced that the experiment was cver. There
vies hardly any mc==nt of relief, hcwever, before the rain which fell in the
districts of Toheku and Hokuriku in the early rorning of Septezber 19 was
fc:nd to carry strong ertificial radicactivity., On Sepiexber 22, a reccrd-
brezking smount 124,000 cpm/1 of radicactivity was observed in the rain at
Yemagata. Just atout this time the Typhoon No. 1l left Jepan off Keshiza-nada
in the early morning of Septembsr 1% =znd, in turn, the dry &nd cold eir
streamed into Jzpan from Yenchuria area. The redicactivity was found cnly

in the rain of Tohoku districts which was supplied by the cold Zront iine

formed oy that cold air. On the cther hznd, thers wes almesi no redioaciiviily
i the rein wrich belonged 1o the warD front Iine on the rzcoific ccest. It

is thus clear that the source of this reliozctiviiy is not in Eikini bul iies
in some place to the north of Jzpan. (Sees Figs. L and 5).

Tre sourcé of the cold air which ceaxe vpon Tohoku around Sept. 1€ can be
trzced veck along the stream line,which cezszes through iManchuriz znd Lhe
vicinity of thsz Ezryksl lzke, to the central cr ncorihesstern pert of Siteris,
It might thus be suppesed thzt the experiment was done scmswhere in mirth-
eastern Siberiza 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 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 days. Of course, this simply means that the explosion occurred

very recently and not that the Russian bomb is made of radiocactive 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 amcunt of
radioactivity carried by the rain decressed quite appreciably during this

period,

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 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 informztion, it was concluded that the radioactive rain reported after

September 19 was produced in Russia, De partnmﬂ of Enagy
Dangercus Radioactive Snow Risterian ? P;ﬁce
SACHIVE

It mzy be a iroublesome problem if the Russian-mede radioactive rain turns
into snow and fells on the Tohoku and Hokuriku districts which are the
places suffering znnually from heavy s nowfall. It is not kncwn how long
the Russian redioactivity will rermzin to stain the rain or snow, but in
view of the Bikini cese, it may be expected that the redicactive rzin of
scveral hundred cpm/l will be observed for a considersble period.

It is well kncwn in the case of nsturzl radicactivity ihat the snow is a
Yetier collector of redicactive substances in the sirmosphere than the rain,
This is due to the fzct that the sncwllzke gces down slower in the =zir than
the raindrop. Thus, when the contazination of the air is of the seze order,
the snow will become mere relicactive than the rzin,

Usuzlly 60 to 70% of the rain water esczpes directly into the river. On the
other nand the snow will siay on the ground for & long time and have a
larger probability to sink intc the scil, Trhougn it is very unliikely,
reople in the snowy districts might heppen tc e expcsed to the redizaciiviyy
over a long period, if the snow falls with sircag radicaciivity. Trnere is
alsc a yo=51ow11L} that the water of rivers tecome radicaciive when the

snow melts aznd contaminztes the weter for drink aswell as the water in
shallcs tays =long the ccasts resuliing in & c=zzege to the sea proouwets,

The most dangerous of =il ﬁC, however, the cese where the snow its2ll is
used for cdrinking and cookxing which is likely to occur in the miuntzin
districts, The only pract 1:&1 zztngd aveiletle in such ceses will te to
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use some effective filter which rakes 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 atomic

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

by
Tomo ji Egawa

A, Vegetablgs

1.

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 raedicactivity
was 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 lzst explosion.

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

food. -

There is hardly any radicactivity in the fruits or seeds which ripened
in recent tine,

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

ot

Theat and Barley

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

Tre reason for contamination of these 2 cases is unknewn znd is besing
restudied,

The result of study on wheat and bterley harvested in 1655 is es followmss

czses Higrest Count Lewmest Count fverare
grain 16 1 3 6
stex and leaf 13 33 9 23
tran 8 38 18 28

where the unit is ct/min/10 gr.



FOE EE]

4. The contamination of grains of wheat and barley may have soms significance
since these are main foods of the Jg aness, For instance, if one eats
300 gr. of vwheat every day which is contaminated by 1L ct/min/10gr. the
rediocactivity amounts toaﬁ20 counts which may not be an insignificant
figure in view of the controversial safety limit of rediation hazard,

C. Rice

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

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

3, Three samples tested at Hokuriku agricultural experimental station
shows clearly the contamination of artificial redioactivity in the

bran znd chaff but no radioactivity in polished rice grain.

,, Two szmples at Niigata agricultural experimental station have hardly
any artificial redioactivity in the bran, and no trace at all in the
polished rice grain.

o



ASH OF BIXKINI AND ITS EFFZCTS ON HUMAN BODY

by
H. Kakehi

Introduction (oﬁitted).
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.
Tt continued to fall zbout 5 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 = in dismeter. Microscopic exzmination shows that they are
emorphous and porous. It might be the fragment of the corzlline sub-
stance. (Fig. 1) TIts radicactivity was surprisingly strong and even a

few grains of ash showed ten-thousands counts per minute on ¥arch 16.

The thickness of the zbsorber to reduce the intensity of radiation to

a half (or the inverse of the absorption coefficient) is L7rg/cmlpit0.2mm Al
for the @ - ray and 5.50:Fb for the¥y - ray (March 17). The radioceatograph
of thefray from the ash is shown in Fig. 2. The half-life was ztout 8 dg's
at first, but it is in these days (about April 5) of the order of 18 dgys.
Extrapelzting the damping curve of radicactivity observed efter ¥erch 17,
the intensity of the - ray on the next day of the sxplosion (¥arch 2)

is estisated to be zbout 50 times larger than that of ;g;ghul7tilSQﬂi@§r
result mz)y be obtained for the Y- ray too. et :
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charical anzlysis of the zsh has been performed

oratory (Department of Chemistry, Tokyo University). The result gub-

lished so far is shcwn in Table 1. There are several definitions cf t

hzlf-life according to the purpose as is shown below. The hzlf-

in Tatle 1 is the physicel hezif-life zs the period ol il

vhich the amcunt of & particular redi isotcre

initial value. Tne pbiolcgical nelf-]

: of elsements depocsitzsd in some
zssimilation, dissimil

helf-life is the time during wri
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In Table 2 the physical, biological, and effective 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-
radiogreph 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 resvlt up to March 26 of guantitative analysis making use of
the radicactivity of these elements is shown in Tsble 3. (Kimura Lab.)
To our slight relief in this unfortunste accident, more than 50% of the
radiozctivity is found in the rare earths while the amount of sr90 is
only of the order of 0.02%. The radioactive elements are absorbed in
various wezys through the digestive orgen, respiratory orgsn, skin, etc.
The rate of atsorpiion of course depends on the elements and the chemical
cempounds which they form,

Clinical rroblens: S S R

s, s
Tnjury of petients of the Bikini zccident has been ceised by the

zdiation of the fellecut in contrast to the astomic bemb injury et

‘,

rad

Hircshirme and Negesaki. In the former, the injury is ceused either by
the irrecieaticn of - andx ~ reys of fission products loczted outside or

on ths srface of ths body or by the irradiztion of s iel organs such
2 the tone, ithiroid, xidney | sion rrciuctis
zre cepcsited by neens of ab tory orzan,
igcsiive crgan, skin, etc. _se of ins
(redizticn) injury 1s the ex ar raiizi

trough trere may oe scnme eif cn Irc

znd o de of the weldy. TR <l o
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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 theP-—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. 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, abdomen, sole, parts of hands or feet between the fingers
or toes. The result of mezsurement by the milircentgenomster (distance
S cm) is given in Table L. The radicautograph of the hair is shown in
Fig. 3. Dep(rirnnq’[ of ©re

. ” 0\19'}5 0.1?32

The other is caused by the 3, rays of radicactive Substané RCHIVES
adhered to the deck, cabin, fishing implezents, clothes, etc. RO ERe-
]— ray hes a large penetrating pcwer, it will irradiate the nhole body amd
czuse the change of blood (decrease of leucocyte), recurrent znenia,
depilation, injury to the genitel cells, hereditary change, etc,

-y

As is well-known, we are incessantly exposed to the cosmic-ray from
znd the radiation of natural radicactive substznces like radium

the sy I

znd rzdon frem the esrth. Nsvertiheless, we are mot injured by these
rediaticns, not to a visible extsnt at lezst. This is due to the fact
thet even the exposure on successive deys has no damage if the amount
of irraciation is less than a certain limit. The maximum emcunt which
the humzn body can tolerate is cziled the permissible dose. The inter-
na-icnzl socieiy of radiclogy determined that the permissible dose is
300 rmilircentgen per week, FPecple 1: v1"g on & voat ere expcsed to the
rediatilcn 2t any time so )

Tne intensity of radistion

Yzrch 17 wes 10~~~ 100 mr per

dose.

In Table 5, it is shown how ztion changes from
place to rlace in the tosl a: 2., It is seen that
cr. the zvezrzge the intensity Z of ihe vzlue of
Vzrch 17 Zuring the period of es the intensity
of radiztion on Xarch 2 from the zbont 50 tices
larger trnzn that of Yarch 17. 5= ash began to
come dowr many fishermen felt sick and soze veomited. This is the so-celled

-3 -
L “ﬁbd 2585 %y
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radiation crapulence. The estimated dose of radiation the fisherren 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 radioactivity 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, soms 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 orgens and with

the urine (Tzable 9).

As to the patients, the radiocactivity of the urine (15 cc) collected
in a tube at the early dates wazs measured and the mumber of counts

was found to be several times the background counting., The same result is
obtained for the concentrated urine. These are the evidences for the

deposit of the radioactivity in the patient's body. iﬁ_‘;}"wu??i o

The radicactivity was also messured by a scintilletion counter placéd
near the thyroid. In one case, the count was 8 tires that of the background
on March 26 (see Fig. L) and 2 times on fpril 13. From the hzlf-life and
the absorption curve of the }(—ray, it is presuxed that 1131 depesited in
the thyroid. Similar conclusion is arrived at for other patients, too.

On the basis of the fundemental chservation cdescribed zbove, we shall
discuss the clinical symptoms.

It is convenient to cite the following statement pubnlished on fpril 1L
by the clinical sutcomrittee of the Council for the Investigation of the
l:amic Borb Sicimess of the Deparizeni of Fublic Welfare in the nzazes of
Ycshio , the Director of Teipe University Hespitel, and Shigencbu
Fvrivama, the vice Directer of the Forst Stete Hospival of Tokios

w0n March 28, five of the patients of Zikini zccident entered

the Tokyo University Hospitzl (seven in all because iwc patients
had been there already) and 16 tztients entered the First Slete
Hospital of Tokyo. Though the degree of injury veried from
person to person, &1l of thexz were found 1o bes ihe patients of
the acute radiestion sickness dus to ithe radiosciive aches,

"1The radicactivity inside and ouvtside cof the ody was consideradly

to the hespitzis. Zut it
e *reezizsnt, Tre ccnteat cof
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radicactivity in the patient's urine has 2lso 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 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 nuzber of cells in the marrow. It

was 6ettlng worse since they were hospitalized. ZEspecially, the

blood count of leucocyte fluctuzted zround 1000 per cubic milimster
and the number of marrow cells has been of the crder of 10,000 per

cubic milimeter in several czses, It was thus he datologlcally
diacrosed to be the generzl acute sickness of the marrow,
g g

r-.—r.‘r anu

nTn these cases, in spite of the ample tlood transfusion aﬁﬁL he.

‘g\b'

use of pills for blood-production, the tlood count of the AEUCEC

ﬁtd"
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and granulocyte did not increase and even the hemorrhaglc tendency

eppeered. TFurthermore, their terpsrature had been as high es

39°C though ve effective pills of antibiotic had been
ug -
given, which has zade us fear of an unfzavorable prognosis, Such
a dzmgercus conditicn centinued until recently end we hed to
refrzin from publishing the facts in crier to evoid undesirable
effects on the irezi=ent of the patients. Fortunately, however,
the fever began to leave the petienis very recently =nd =crecver
- et 3 ]

the tlood count of leucocyte in scme ¢f the serious cases Degean
to incresse. e are working hard to et
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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 radiocactivity 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 substances were
discharged when EDTA-Na znd EDTA-Ca were applied alternatively in an early
stage of deposit. 1In our case, too, it may be possible, using zDT4, 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. -
DD SR PAE .
et Lo
L. About the Hygienics of the Environment and the Food: Jiticions r:~‘1“j
SUCHIVES
(i) The Boat as the Living Place — As is discussed in the sectioé £

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 about
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 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 mezsured intensity for I— ray alcne and the
total intensity of both £- and)'— reys are not very different. This may
be understood as the result of the distance between the meazsuring instru-
ments and Udeg-rey'sources, the atsorption of considerable arsunt of

- rays by the wvooden parts of the boat into which the radicactive sutstance
sozked, and the penetration of extirsa rﬁ-rays frozm resote scurces threough
the ceilings &nd the walls.

The ratietion has an effect on the human body through the ionization
so that the amount of injury should be messured ty the milircesnigenmeter.
Tt is not aprropriate to use the G -counter. The conversion of results
from one to the other is not sirple either,

There are many ccats besides ine Fukuryu Meru cm which the esh fell
wren they were making voage severel hurired riles off zikini e count
of radicaciivity on these bvoais veries froz minireds to ten-thouzands
by the GM-counter. But the intensity is at mest 3 mr/hr when msssured at
a2 distaznce of 5 cm by the miliroentgenzster. Since the intensity &t 50 cm
is only ons-rundredth of the amount at m, it m&y heve herdly ary eflect

3 is 18 thzre-

~
on the huszn body. The anount ¢f redicactiviity orn these beszis
fere very szz11 and iriviel cempared to the case of the Fuxuryu Yaru. How-
ever, if t he radicactivity is precentl et all, it may have & chants of

4
getting intc the body through the meouth, skin or lung. 0f ccurss, it is
betier noi tc be exposed to the redistion, however & bit it is, It is
ey e
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therefore necessary to wash and remove the radioactivity from the boat,
clothes and the human body. For reference, the radioautographs of the
letters written by the oil which was on the deck of the Koei Marm 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-
rore, 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 mcrment that
the ash consists of only the most dangerous element Sr70, In the usual .
form of compounds, about 60% of Sr70 is absorbed by the body through
digestive organs and zbout LO% deposits in the bones. Iis physical half-
life is about 20 yezrs, while the bilological and_effective half-lives
are 3.9 x 10° days (about 10 years) and 2.7 X 103 days (about 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 LCZ 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 razdicactivity of 2.5 microcuries will give to the G.M¥. counter
at 10 cn, since it depends on the geczetry, messuring insirucent, the
ttickness of the mica windew of the G.lf. counter, etc, DBut, roughly
speaking, it may be about 5000 ct/min. Since the safety limit adopted
today is 100 ct/min at the distance 10 cm, it may be concluded that it IR}

is not danzerous at all to east the tuna though the zbove calculation ig’ vt ee
besed on several assumptions. ENRE A e
ST T30

Ymat sezsure should be taken when the radicaciive suzstznce entered
the body or cne is exposed to the externzl radistion to such an extant
that certain injury is expected? The first thing to de is o have the
blood-counting several times., If ary eancmaly is {ound, one has to be
crecked carefully. Next, the rzdioactivity in the urine should be ceesured.
%e shall not discuss it in detzils here,

iji. Feziioactive reain, etc,

Fall of ash, rain and srow with the ralicactaivity hzve tzen
cbserved at sesversl places in Jepan. Tne deteil is not availeble yst.
Bat it zay nct be dangerous to the huzzn body zn2 others as fzar as the
it e of the

intensity cf naturel and artificizl radicectivities rezzins to b

o e

present order of magnitude.

5. Conclusion. (omitted)
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WHY FISHING BOATS WERE CONTAMINATED BY RADIATION (SUxtAkY)™

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. How Radiestion Exeminctions Were Conducted:

Excminations through the G-if puage disclose that decks and other
vosheble parts of a Loat are weakly irradiated, while lanps and other
unwrshable parts are strongly irradiated,

The G-4 guage can detect only the "beta" and "gawma' rays. The
total volums of rays detected by the guage is averagely composed of 20
per cent of the "beta" ray and 60 per cent of the "gamma" ray.

Certain 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 directions coincided with those
of the seasonsl winds which were blowing the boats.

The No. 8 Junko sferu engaged in fisheries operations between 10 and
12 degrees of north latitucde and betwesn 173 and 170 degrees of west longi-
tude in the period between April 15 and Mey L, It can be inferred that the
hydrogen bomb test which affected the boat was cerricd out in the period
Yatween the cvening of 4oy L and Koy 8.
3. Degrees of madiation: Nofvee I
N
If the irradiated boats are clessified into those irradistecd in
the area west of a spot where a hydrogen borb test was conducted (herezafter
called these of “west area radiation®) and those in the area east of the
spot (hereaftier czllied those of Meast zres radiztion"), of the "west zresz
radistion" cetegory, thosof which rmore tnan 1,000 countis per zmimte were
detected will constitute 75 per cent, while such high counts were very
rarely found of the "east area radiation®" category. The average counts
of the "sest area radistion® category ere registered at 123, while that
of the "east erez radiation" category at 1,800.

rez Radietion Categories:

5=

i, Ezst and ¥est

Of the M"east arez radistion" cestegory, according to Diagrazz 2-a,
the rmurber ©f counis show sudden rises on the dates when tesis were carried ¢

&
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and sharp drops on other dates. Another striking characteristic of the
catepory ie that the average degree of radiastion is very high.

If a hydrogen bomb test is carried ocut, the radicactive ashes
czused 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 ip the area west of the island.

The surveys conducted by him on March 1, April 6, April 26, and lay 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
cen surmise that the ashes would have fallen over the distant area east
of the Bikini Atoll. . We czn give no adequcte explanation to this, Since the
hydrogen bomb tests were suspended in mid-lLzy, the degrees of radiation
of the boets visiting the area have gradually decressed.

S. Eelastionshirs between Fishing frees end Rediation:

Trere are found a close relationship between the radisticon of
fiching bozts and the fishing areas. Only one irradiated fishing boat
wes discovered in the arez north of the 15th degree of north latitude,

€. Felztionships between "ifest Area Tiadiation" and Fishing Dates:

£ nerrow strip of waters scuth cf the 15th degree of north lati-
tude, extending from east to west, is conteminated with radisticn. Any
toat vhich posses there will be found racicactive. The southern end of the
irrodiated strip of +vaters will not extend beyond the eguator.

se floss in th
se rea whers ines
ny wicre Lhe
ir
were conducted
is dis degree. It 1is
alsc sool wes con-
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