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RAIN FROM SOUTH AND SNOW FROM KORTE

by

Yasuo Miyake

As a result of the explosion of the hydrogen borb at Bikini, many places
in Japan had rain contaminated with artificial radioactivities since May ly.
It continued until September and material like drink water, vegetable, tea
and milk had been contaminated to the fear of people. Though the rain in
Jepan was expected not to cerry the redioactivity any more beyond the riddle
of September Lecause of the change in the distribution of atmospheric pressure,
districts of Tohoku and Hokuriku began to have the radioactive rain this time
made in Russia. Thus 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 explein in the following on what
scientific basis this jJudgnent is made. Dopartment of Energy

Detects f Atomic Explosi Histerian’s Oftice
etection o omic Explosion: mau* p LACHIVES 

It is one of tne secrets of a country how it detects the atomic explcsion
occurred in other countries. But one may be able to point out various pcessible
ways of detection as follows: (1.) Anccalous cscilletion of atmospheric pressure
(2) fnomalous vibration of the surface of the ocean (tidal wave in small scale)
(3) Weve of earthquake (4) Redicactivity in the atmosphere (5) Fedioactive
rein (6) Ayvraly of the atmospheric electricity. Sone of these rhenorena

en observed in Jepan as a consequence of the experiments in
Since last March,

have in fact re

the Eikini area

e anonglous oscilletion of atmespheric pressure. Mr. FH,
€ ment of Meteorology of Kyowo University noticec that

h

Yaesnamote of tre Deparinen
whe sensitive carometer at Shic-no-zisaki recorded an ancrelous cScilletion
several tines since March ] em interzreted it as € Phenomenon cue to the
experiment-of the hydrogen bond. Afierwerds, the records cf berometers fren

together, fverious districts of Japan were pur iog
were obtained showing the variation of the inti
when the enorelous oscillation of atmesphere occur

is found thet the velocity of the anecsious pre
the average, arnich is somewhat slower then the v

from this value, the cates of the experinents are

=T,

S
zwnrich the curves of Fig. 1

imes frem plece to plece
ec. Fron these curves, it
wave is 2€5 m/sec, on
tty of sound. Ceiculaiing
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March 1 3:05 AM,

March 27 3:30 A.M,

April 26 3:04 A.M.

May 5 3:03 A.M.

by the Japanese Standard Time. (The accuracy is +5 min.)

The next evidence is the anorcalous vibration of the surface of sea, The
tidal indicator of the observation points on the Pacific coast detected the
tidal waves ceused by the explosion of hydrogen bomb. This wave arrived at
the Japanese coast about one hour end a half later than the anomalous
atmospheric oscillation. (See Fig. 2).

Radioactivity in the Atmosphere -- Thirdly, the radioactivity is observed
in the air as well as in the raimater. Mr. T. Shiokewa of Shizuoka Univer-
sity have teen ceasSuring the radioactivity of the ash which is obtained by

burning a veseline-coated paper (30cm30cm) exposed to the air on the roof.
He observed a radioectivity of 750 cpm from a paper which was exposed out-
doors from tay 13 to May 16. Weanwhile, at Kagoshima, Mr. KM. Kanata of
“Kagoshima University observed a radioactivity of 4000 cpm/l in the rain of
May ly, Then Mr. T. Shidei of Kyoto University observed on May 16 a strik-

ing amount of redicactivity (86,000 cpm/1) in the rain. Thereafter the
rain began to show strong radioactive contemination at many pleces on the
Facific ccest.

Judging from the data obteined by the barozmeters and the tidel indicetors,
the explosion on May 5 is the cne closest to the middle of Msy when the
racicactive rain tegen to fell over Japen. This is just the beginning of

tisigu" (reins sesson) of this year. If one studies the rotion of the eir
ness at this sARes one will find that the air mass around Bikini goes round
the rim of the zone of high aimespheric pressure in the north Facific,
arrives at southern JaDan threugh Prilippines and Formosa, am forms the

"tsuyul" front line to pour the rein there, Since it takes an a week for
the elr mess to iravel from Bitdcni te Japan, it will Dearound Vey 135 or
lL inat the redicactive subsiences rrofaced by the Mey & renicsicn arrives

ai Jecen. (Fig. 3). The meesurenent of the helflife et that tine also
irdicetes that the explesion took place about 7 or & days ego.

Furtnermre, it was clearly shown that the redicectivity in the rein, since
Vay, nec teen stronger on the Pecific coast than on the Jépan See side by

an crcer cf ragmitude.
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By chemical analysis of the re689 maine the existence of the follow-
ing elements are detected: Balt0, ,, 2195, Nb99, 721, Lath, qi31 |

1132, 1133, Tel?F (mn), and ue?! According to Mr. Yokoyama of Tokyo University
considerable amount of the trans-uranium element Nj¢°39 (half-life 2.3 days)
seems to exist in the rain. On the basis of these observations, it may be
concluded that the radioactive 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/l 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
Asahi-shinbun. They found an artificial radioactivity of 0.82.0 x 10o-lecurie/
on the average in the atmosphere 1000 m to 3000 m above sea level, Further-
more, people of Ishii laboratory of the Meteorological 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 rmmbber balloon
(800 g in weight) which went up to 19 km above sea level. Most of the radio-
activity was found on the upper half of the balloon.

is .

Melee arth 2
N

Russian Experiment of Atomic Bomb
pte ede tl oe,
ef owe de lS ‘oe

It was anticipated on the basis of various information that Russian experi-
ment of atomic borb would be held about the end of August. Thus careful
observation of barcmeter has been continued and the half-life of radioactivity
hes been measured at each rainfall. Mo definite result has been obtained
until September 16 when Tass announced thet the experiment wes over. There
wes hardly any morent of relief, however, before the rain which fell in the
districts of Tohoku and Hokuriku in the early morning of September 19 was
Pond to carry strcng artificial radicactivity. On Septecber 22, a record-
breaking amount 124,000 cpm/l of radicectivity wes observed in che rain at
Yanegata. dust about this time the Typhoon No. 14 left Jepan off Kashina-neéa
in the early morning of September 19 and, in turn, the dry end cold eir
Sireamed into Jepan from Manchuria erea, The recicactivity was found only

in the rain cf Tohoku districts which was supplied by the cold Zfrent line

formed by that cold air, On the other he nd, wnere wes alccst no redioactivity
in the rain wrhicn belonged to the warn front iine on the Facific ccest,

is thus clear thai the source of this ratioectvivity is not in Bikini butr
in some place to the north of Japan. (See Figs. lL and 5).

in
t
RH ivy

ies

The source of the cold air which ceze upon Tohoku around Sept. c
treced Lack along the stream line,which presses through ilanchuria én
vicinity of the Eerykal lake, to the central or northeestern pert cf Sit
it might thus be supposed thet the exrerinent wes done sonewhere in mr
eoestern Siberia or Arctic ccast,
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In this case,.the anomelous oscillation of the atmospheric pressure was
not observed. This might indicate that it is rather an experiment of a
large atomic bomb rather than the real hydrogen bomb, The half-life of the
radioactivity observed after September 19 is short, being of the order of
7 to 10 days. Of course, this simply means that the explosion occurred
very recently and not that the Russian bomb is made of radioactive substance
of shorter half-lives, By the way, as is seen in Fig, 6, the air mass to
the north of Japan receded northwards around September 25 and the air flowed
to Japan from the south, 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 rein 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 informetion, it was concluded that the radioactive rain reported after.

 

September 19 was produced in Russia. : Department of Energy

Dangerous Radioactive Snow Histcrian’s Oifice

haACKIVES

It mzy be a troublesome problem if the Russian-mede radioactive rain turns
into snow and fells on the Tohoku and Hoknriku districts which ere the
pleces suffering ennually from heavy snowfall. It is not known how long
the Russian redioactivity will renain to stain the rain or snow, but in
view of the Bikini cese, it may be expected that the radioactive rain of
several hundred cpm/1 will be observed for a considerable period.

It is well known in the cese of natural redicactivity that the snow is a
better collector of radicactive substances in the etmosphere than the rein.
Tnis is due to the fect that the sncewfleke gces down slower in the eir than
the raindrop. Thus, when the conitezinetion of the air is of the sere order,
the snow will become more relicactive than the rain,

Usuelly 60 to 70% of the rein weter escapes Girectly into the river. On the
otner hand the snow wili ste} on the ground for 42 long tine and heave a
larger probabiiity to sink inte the scil. Ynovgr it is very urtikecty,
people in the snowy districts migni happen to be exncsed to the radicaectivity

ever é long period, if the snow fails with stireng reecicacvivity. There is
also @ possibility thai the water of rivers become redicactive when the
snow melts and contaminates the water for drink eswell es the weiter in

shallow bays elong the coasts resviting in é canage to the sea products.
cese where the snow itself is

ols

The nost dangerous of ell is, however, th
+ t2inused for crinking and cooxing which is likely to occur in the moun

ilecle in such ceses will te toVV ometrnen Re om
adGistricts, The only practical metncc ave
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use some effective filter which makes use of, for instance, the diatomaceous
earth,

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

explosions,
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SUMMARY OF "EFFECT OF THE HYDROGEN BOMB EXPLOSION ON THE RICE AND VEGETABLES"#

by

Tomji Egawa

A. Vegetables

1,

36

B, Wheat end Barley mo _ a

1.

2.

 

The artificial radioactivity of vegetables was measured after Sept. 10,
Some of the vegetables show considerable emount of trace of artificial
radioactivity. At the end of June, the half-life of the radioactivity
was eS5timated to be of the order of 30 days. (mo measurement of half-
life was done since then.) It is remarkable that some vegetables still
show high counting rete in spite of the time interval of h mnths since
the lest explosion.

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

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

It is difficult to determine whether these radicactive substances are

Simply external or absorbed in the body.
7€

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

Tne reason for contamination of these 2 cases is unknown and is being
reStudied,

 

The result of study on wheat and berley harvested in 1954 is es follons:

_ cases Eighest Count Lowest Count Averece
grain 16 Ly 3 6

stem end leaf 13 33 9 23

bran 8 38 18 28

where the unit is ct/min/10 er.



pecreaseeed

The contamination of grains of wheat and barley may have some significance
Since these are main foods of the Jpanese. For instance, if one eats
300 gr. of wheat every day which is contaminated by 1) ct/min/lOgr. the
radioactivity amunts to Li20 counts which may not be an insignificant
figure in view of the controversial safety limit of radiation hazard,

Rice

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

 

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

3. Three samples tested at Hokuriku egricultural experimental station
shows clearly the contamination of artificial radioactivity in the
bran and chaff but no radioactivity in polished rice grain.

lh. 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.

 

Ve



w

wee

 

ered
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 rain diemeter, Wicroscopic exemination shows that they are
amorphous and porous. It might be the fragment of the coraelline sub-
stence. (Fig. 1) Its radioactivity was surprisingly strong and even a
few grains of esh showed ten-thousands counts per minute on March 16.
The thickness of the absorber to reduce the intensity of rediation to
a half (or the inverse of the absorption coefficient) is h7mg/cm@Ais0.em7Al
for the @- ray and 5.5roPb for the¥ - ray (Merch 17). The radioeutograph
of the#ray from the esh is shown in Fig, 2. The half-life was etout 8 das
at first, but it is in these days (about April 5) of the order of 18 days.
Extracolating the dexping curve of redioactivity observed efter Merch 17,
the intensity of the @- ray on the next day of the explosion (“arch 2)
is estimated to be ebout 50 tines larger than thet of March.17, .:Sisibsr
result ray be obtained for the ¥- ray too. Depa: woes

wy

: wetpatamte OFC
N plisiarenhs sr’

T nem ; ; ; ess oThe chemical enalysis of the esh hes been performed at+#atmre labd-

oratory (Department cf Chemistry, Tokvo University). The result pub-
lished so fer is shcwn in Table 1. Tnere are several definitions cf the
half-life according to the purpose 2s is shown below, Tne half-life given
in Tatle 1 is the pnvsicel neif-—life aefined <s the period of time curine

= wee
ve Met

f,

yrich the amount of @ perticuiar redioaciive isotope is recuce
initial value. Tne bpiolcgic2i nel*~life is the time Guring wrich the

t body decreas3s tc neif

2
.

s
amount cf elements deposited in some part of th

Cc

 

és a result of assimilation, dissimilaticn, alteration, excretion, etc.
The effecvive helf-life is the time during which the recicactivit; of
the depcsited radioisotope is reduced to half 4s a result of 1
of the iwo effects mentioned ebove. This is the quantity which o.sv be
taken account of in discuSsing the injury produced cy the relioeciive

d
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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 Lody 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 nas 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 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 March 26 of quantitative analysis making use of
the radicactivity of these elements is shown in Table 3. (Kime Lab.)
To ovr slight relief in this unfortunate accident, more than 50% of the
redioectivity is found in the rare earths while the amount of Sr79 is
only of the order of 0.02%. The radioactive elements are absorbed in
various weys through the digestive orgen, respiratory orgen, skin, etc.
The rate of atsorption of course depends on the elements end the chemical
compounds which they form. |

cee yt hdd

Clinical Froblens: Nofocigtn Voce

re. TDS.sie.

Injury of petients of the Bikini accident has been caused by the
radiation of the fellout in contrast to the etomic bomb injury eat
Bircesnine and Necgesaki. In the former, the injury is ceused either by

e irreciation of B- andY - reys of fission products lccaeted sutside or

 

    

on whe surface of tne body or by the irradietion of sreciel organs such
es the tone, thyroid, kicney, and liver in which the fission rroducts
are cerpcsited oy means cf absorption tnroveh the resrireicry orzen,

igestive orgen, Skin, ete. In the latter, the mein cause of the

rediaticn) injury is the exposure tc the initiel nucleer radieticn
thougn irnere mes be seme effects of tne incuced radiéticn fre
ana cuisice of the teody. Thus tne charecteristic Ganger of 2
eshn lies in the fect inet tne Pissicn products cepcsit in sur irzens
es the bene, chpreic, Hidn@, end liver; irrecieie when, ani i.rs fet,
are aitfic lit te tzke cut cf whete orgens.

Te undersicnd better the foreci
we Sheil first s¢s whet reacti herren

csorzet py ¢€ mich is é2

ing body ec. 2ot of we
ét20n pie23 free reci
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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 the B- 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 redioactivity wes 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 miliroentgenometer (distance
S cm) is given in Table h. The redioautograph of the hair is shown in
Fig. 3. Depariment of Energy

; . ; iictorian’s Gite?
The other is caused by the y- rays of radioactive substance WES

adhered to the deck, cabin, fishing implezents, clothes, etc. sireYhe”
{- ray hes a large penetrating power, it will irradiate the whole body am
cause the change of blood (decreese of leucocyte), recurrent enenta,
depilation, injury to the genital cells, hereditary change, etc.

As is well-known, we are incessantly exposed to the cosmic-ray from
and the rediation of natural radioactive substances like radium
x= from the earth, Nevertheless, we are not injured by these
1S, not to a visible extent at leest. This is due to the fact
the exposure on successive days hes no dexage if the amount

Ciation is less than a certéin limit. The maximum amunt which
ody cén tolerete is celled the permissible dose. The inter-
cievy of radiology determined that the permissible dose is

per week. Feorie living on 2 Doat are exposed to the
Gose is 1.6 mcr per hour.
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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 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 48 hours after they were fed with
the Bikini ash (fission products)(fables 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 radioactivity of the urine (15 cc) collected
ina tube at the early dates was meaSured and the mumber of counts
was found to be several times the beckground counting. The same result is
obtained for the concentrated urine. These are the evidences
deposit of the radioactivity in the patient's body.

 

The radioactivity was also measured by a scintilletion counter pleced
near the thyroid. In one case, the count was 8 tires that of the background
on March 26 (see Fig. 4) and 2 times on tpril 13. Pron the helf-life end
the absorption curve of the X-ray, it is presuced that 1131 depesited in
the thyroid. Similar conclusion is arrived at for other patients, too.

On the besis of the fundamental cbservetion described above, we shall
discuss the clinical sjyrptoms.

It is convenient to cite the follcvirg statement pup
by the clinical subcommittee of the Council for the Inve
dteric Bomb Sickness of the Department of

the Director of Toinec Uni

n
i
a

Yoshio ) é zr 3
Kuriyama, the Vice Director of tne First Sieve Eospitai of To}

"On Merch 28, five of the patients of Bikini accident entered

the Tokyo University Hospital (sever in all because iwo fatients
had been there already) and 16 catients entered the First Siete
Eospitel of Tokyo. Thougn the degree cl anjery veriec fron
person to verson, ell of then rere fount to be the patients of

the acute rediztion sickness cue to tne radioactive ashes.

"The aeancaaretaed inside anéd ovwrsice of the tody was considerably
high at the time of their ontren ce to the hespiteais. Zui it
cecreased later on by ex eperoprizte treatment. The ccntent of

~h- _

ens



 

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] 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 nunber of cells in the marrow. It
was getting worse since they were hospitalized. Especially, the
blood count of leucocyte fluctueted eround 1000 per cubic milimeter
and the number of carrow cells has been of the erder of 10,000 per
cubic milineter in several cases. It was thus hematologically
diagrosed to be the general acute sicxness of the marrow,

Tr. encrment of te
"In these cases, in spite of the exple blood transfusion andhe,ian’s Ce
use of pills for blood-production, the blood count of the ieiéscyteyes
nd granulocyte did not increase and even the hemorrhagic tend Ency

eered, FPurthersore, their texpereture had been as high as

C though very effective pills of antibiotic had been
ven, which has mede us fear of en unfevorable prognosis, Such
dangerous conditicn continued until recently end we hed ta

n oréer to avoid undesirable
avients. ortunately, however,

the Sever began to leave the petients very recently and moreover
the tlood count of leucocyte in scne cf the seriovs cases began
to increéese. ie are working haré to cure the patients ccmpletely.

it would be our qety end eaiso the hope of ali recple te séve the

"FP
©

refréin from publishing the fects
effects on the treetrent of the 5

lives of all petients of this unfertunete accident."

Swoaarizing the clinical symptoms, it may be ssic thet the skin burn
by the@- rey has almost been cured. Tnere is now hardly eny cetecteble

radioactivity remzining on the skin surface. The most sericus rroblez is the
injury to the marrow. Two causes may be respcnsible for this. Cne is the
rediation (especially the Y-rey) from outside, end the cther is thet of

OR 5 +the racicective elezents deposited in the boar.
cuserved up to now mey be mai

 

right have & plev > letter two.
fact that tne estinated radiation to which the

the two weexs stey on the boat ezcunts to 20 r

 



from the elements deposited in the body (especially in the bone) is small

compared 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 not very efficient. It
is reported that in an animal experiment about 20% of the substmces 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, cannot be used to the human body, we are now
trying to use EDTA-Ca.

ERSTE LE op eeed
itcien’s Ce

frrmge

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

(i) The Boat as the Living Place — As is discussed in the section”BS
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 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 or/hr. Tt mey not be very
long before the intensity becomes less than the permissible dose 1.8 ur/hr.

As is seen from Table 5, the measured intensity for f- rey 2elcne and the
total intensity of bothP- and J - reys are not very different. This may

be understood the result of the distance between the measuring instru-
ments and tne€~ ray sources, the absorption of considerable amount of
f - rays by the wooden parts of the boat into which the radioactive substance
soaxed, and the penetration of extra X- rays from remote scurces through
the ceilings and the walls.

2 C4
oe

so that the amount of injury should be meésured ty the miliroemicentetie

It is not appropriate to use the Gi -counter. The conversion of results

from one to the other is not simple either.

The recietion has an effect on the human body through the ionizai

There are mamy boats besides the FPulcryu Meru cn which the asn fell

when they- were making voage several hunared rales off Bikini. The count
of radicactivity on these boats varies fren Irindreés to ten-thnevssnds

by the Gi-counter. But the intensity is at most 3 mr/nr when rmezsured at

@ Gistance of 5 cm by the niliroentgenceter. Since the intensity at 50 cn
is only one-hundredth of the enount et 5 cn, it may heve herdly ery effect
on the hucan body. The emount cf redioactivity on these bozts is there-

Meru. Howfore very szell end trivial comared to the case of the Furaryu
ever, ifthe redicactivity is present at all, it may heve 2 chance of
geiting into the body through the south, skin or lung. Of courses, it

better now tc be exposed to the radiation, nowéver a bit itis. I

 



 

therefore necessary to wash and remove the radioactivity from the boat,
clothes and the human body. For reference, the radioautograyphs of the
letters written by the oil which was on the deck of the Koei Marw and
the gloves of the crew are shown in Figure 5.

4i. 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 radioactive -
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
Tuman 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 and bio-
logical. To simplify the argument, we shall assume for the mrent that
the ash consists of only the most dangerous element Sr?9, In the usual

form of compounds, about 60% of Sr90 is absorbed by the body through
digestive orgens and about ho’ deposits in the bones, Its physical half-
life is about 20 years, while the biological and effective half~—lives
are 3.9 x 10? days (about 10 years) and 2.7 x 103 days (edout 7.4 years),
respectively. It is therefore very difficuit to discharge once it
dcposits in the bones, The permissible dose of deposit in the body is 1 micro-
curie. Since hOZ 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 radioactivity of 2.5 microcuries will give to the G.M. counter
at 10 cm, since it depends on the geonetry, measuring instruzent, the
thickness of the mice window of tne G.lf. counter, etc. But, roughly
speaking, it may be about 5000 ct/min. Since the sefety limit adopted
today is 100 ct/min at the distance 10 cm, it may be concluded thet it
is not dangerous at all to eat the tuna though the above calculation270°,

ok annbased on several assumptions. pis
_ pet a

e

Wnet ceeSure should be teken when the redicaciive substance entered
wne body or cne is exposed to the external radietion to such an extent
that certain injury is expected? Tne first thing to do is io have the
biood-counting several times. If eny encnaly is found, one hes to be

checked carefully. Next, the radioactivity in the urine should be neesured.
We shall not discuss it in deteils here.

uw aioactive rein, etc.iii. he

Pail of esh, rain end snow with the redicactivity have been
observed at several places in Jepan. Tne cGevail is not available yet.
Bat it may not be dangerous to the huzan body end others as fer es the
intensity cf naturel and artificial racicactivities re=mzins to be of the
present order of magnitude.

§. Conclusion. (onitted)

 

J
S



~—

 

WHY FISHING BOATS WERE CONTAMINATED BY RADIATION (SU#KARY)*
 

BY

Dr. Eizo Tajima
St. Faul's University

Tokyo, Japan

1. Foreward:

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

2. How Radiation Examinations Were Conducted:

Examinations through the G-i! puage disclose that decks and other
veshoble parts of a boat are weakly irrediated, while lanps and other
unvcshable parts are strongly irradiated.

The G-if guage can detect only the "beta" and "gamma" rays. The
total volume of rays detected by the guage is averagely composed of 20
per cent of the "beta't ray and 60 per cent of the "gamma" ray.

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

The Ne. 8 Junko sieru engeged in fisheries operations between 10 end
i2 Gégrees of north latitude end between 173 and 170 degrees of west longi-
tude in the period between April 15 end Mey h. It can be inferred thet the
hydrogen bomb test which affected the boat was cerricd out in the period
between the evening of May and Kay 8.

~

3. Degrees of nadiation: Noire
NX . ' se

If the irrediated boats are clessified into those irradiated in
the erea weSt of a spot where a hydrogen bond test was conducted (hereafter

called these of "west area rediation") end those in the area east of the
spot (hereafter calied those of "eest aree radiation"), of the "west area
rediation" cetegory, thoseof which mre tran 1,000 counts per mimote nere
detected will constitute 75 per cent, while such high counts were very
rerely found of the "east area radiation" category. Tne average counts
of the "west area radiation" category are registered at 123, while that
of the “east erea radiation" category at 1,800.

kh. Eest and West sree Radiation Categories:

Of the "east saree radiation" category, according to Diersram e-a,

the mocber cf counts show sudden rises on the dates when tests were carried cut

&
Frinted in SHIZEN, December, 195. Exbessy Language Services Branch Trens-—
lation.
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and sharp drops on other dates. Another striking charactcristic of the
catepory ic, that the average degree of radiation is very high.

If a hydrogen bomb test i6 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 nore 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 May 5
show that the area east of the Bikini Atoll was showered with more radio-

active ashes then the area west of the atoll. This tallies with the ~

results of our surveys.

Judging, however, from the weather conditions of March 26, we
cen surmise that the ashes would have fallen over the distant area east
of the Bikini Atoll. We cen give no adequete 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,

S. Heletionshirs between Fishing Arees end Radiation:

Trere are found a close relationship between the radistion of

fishing boats and the fishing areas. Only one irradiated fishing boat
wes discovered in the area north of the 15th degree of north letitude.

€. Feletionships tetween "West Area Radiation" and Fishing Dates

fo nerrox strip of weters south cf the 15th degree of north lati-
tude, extending from east to west, is contaminated with radiaticn. Any
boat which pesses there will be found recioactive. The southern end of the
irreciated strip of vaters will not extenc beyond the equator. of E ergy

anrimon =
7. Cese fcr "West Aree xediction": eeores cine?

rs rr cay eS

he west erea reciation” may have teen caused Ly the 'Ysdreticn cf
sea weter there. In other words the nortn eunetor current flows in the

see area ostween 15 anc 5 deprecs of nortn letitude. The area where the

nydrojen bomb tests were conducted is in tne current wherefore vhe
iiradiatec zone moves from eest to west.

6. Conclusion:

Tne eir over the egst of the spot where the tests were conducted

is discovered te heve been irredieted over the permissible decree. It is
also disceoverec thet ea fishing boat in the areée west of the spot wes con-

teninaved by racietion becasse of the irrecieted sez weter there.
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