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Pre払ce

Theinitialissue of this series of publications,COmpiled from

SurVey netWOrks was publishedin November1963.Subsequently,

published,a1lof which have been received enthusiastically byinst

both domestic andin forelgn COuntries.

The primary purpose of these publicationsis to furnish accurate

theindication necessary for thier properinterpretation and utilizatio

Itis our desire that this publication fulfi11sthisgoalandprovide

ingfulinformation toallwho receive this publication.Wehopetha

aid to those researchers who are
engagedin the evaluation of the

environmentalcotaminationinJapan.

This edition contains radioactivity survey data following the r

COnductedon the Chinese mainland,aSSumed to beat Lake Lop Nor.

ness ofJapan to the testsite,meaSurableamount offreshradioactivit

after the test.

Itisourpleasureif this publicationwas foundusefulbyourrea

est,Chieflyininformation on short-1ived radionuclides from that test

Any suggestions for theimprovementoffuturepublicationwilll:

Kempo Tsukamoto,M.

Directer,

NationalInstitute ofl
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IntrodⅦCtOry Note

Onthe October16th,1964,thePeople,s Requblic ofChina carried out]

explosion.ThetestareaisbelievedtobeintheneighborhoodofLakeLop
Long.,about4,000kilometerswest-nOrthwestofJapan･InJapan,abnormalm

wasnotobserved,thereforethe magnitudeofthis explosion may have bee

range･

Figurelshowssurfaceweatherpatternat3A･M･October19th,(Greer]

Oct.18th).Rainassociatedwith thelow atmospheric pressurelocatedto

Tokyodidnotcontainradioactivedebrisfromthisexplosion･Immediately;

low,atraVelinganticyclonefromthe continent(1026millibar)expandedov(

activitedryfalloutwasdetectedinthecentralpartofJapan･Inthisfigure,

fromthetestareaare alsoshown.The bestagreementbetween this trajec

radioactivity was obtained.

Aftertheanticyclonehadpassedtotheeasternocean,therewasaspell

afewdays.RadioactivitywasdetectedinrainwateratvariouslocationsthI

thisperiod.Then,radioactivityinfalloutrapidlydecreased,andreturnedtl

Figurel･SurfaceWeather Pattern atThatTime･
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MeteorologicalData

Gross Beta･radioactivityin Rain and Dry Fallot]

PartI｢ルねfβ0和才曙gCα∠Agβ〝りノ

The MeteorologlCalAgency has measured plesis collectedinfive

gross beta-radioactivityin rain and dry fa1lout a coatedstainlesssteel]

since1955atlocalweather stations. diameter.The bottles;

At13stations,Shownin Figure2,rain sam- eVery day,and onehun(

Wateri.

Figure2.FalloutObservationNetworkofMeteorologicalAgency radioac
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Tablel. Grossβ-aCtivityin Rain
-Oct.11to

Nov.10,19

(〟∂ねOrOわgfcαJAgぞ〝α)

Grossβ･aCtivity(PCi/ml)
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Grossβ･deposits(mCi/km2)
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Figure3.TemporalVariation ofGrossβ-aCtivityin Rain At five

-AllJapanMeanValue- collected by
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Tadle2. Grossβ-aCtivityin Dust
-Oct･11to

Nov.10

｢肋fg〃γ∂わgfcαJAgぞ〃叩ノ

Grossβ･aCtivity(pCi/m2)
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Figure4･TemporalVariation
ofGrossβ-aCtivityin Air

-AllJapan
Mean Value-

PCi/m3.air
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Figure5･Record of Dust Monitor
-October19to20,19

By N.Murayama,H.Fujimoto,

(MeteorologicalAgency)
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TheMeteorologicalResearchInstitute,Tokyo,

ismeasuring beta-radioactivityin rain and dry

period from Octoberl

1964when the effect of



Table3.Deposition of Radioactive Fallout

-16th
to25th,October,1964-

By Y.Miyake,K.Saruhashi,Y.KatsI

T.Kanazawa and Y.Suglmura

｢〃gJβ0γ0わg才cα7月どぶβαγCゐJ〝5′fJ〟fg,

Date of Sampling
Collection Time

(hr)

19640ctober

16th 9h-17th 9h

17th 9b-18thlOb

18thlOh-18th16.5h

18th16.5h-19th 9h

19th 9h-19th16h

19th16h-20th 9h

20th 9h-21st9h
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ChemicalComposition of Fallout

(几わ′β0川′(哲グcαJ斤β5βαⅣゐ劫sf才′〟≠g,7bゐッ0)

TheMeteorologicalResearchInstitutecarried

out the radiochemicalanalysIS Of dry fallout col-

lected on October18th and19th,1964,When the

effect of Chinese bomb was remarkable.Results

obtained are shownin Table 4.Itis to be no-

ticed that neptunium-239constituted64percent

in the activity on thefifth day after the explo-

Sion test.

Gross Beta･radioactivityin Upper Air

Table4.Radiochemi(

-Octoberl

By Y.Miyake,

T.KanazaⅥ

(A如如γ0わg7cαJガβ

Nuclides

23)Np

::芸こ,1｡｡R｡1
l

105Ru-Rb J

Alkaliearths

Rare earths

95Zr,97Zr l

95Nb,96Nb J

Others

(点おβα7℃カα乃dββ〃βJ噌∽β〃≠且¢リ♪ゆα〝β(沖〝CβAgg乃り)

Since1960,Research and Development H.Q.,

Japan Defence Agency has measured the beta-

radioactivity of dustin thelowerlayer of the

stratosphere and tropopause with air planes･

Thesamplingweretakenoverthreeareasof

Japan withgummedpapersattachedonthefront

ofwings･Themeasurementsofbeta-radioactivity

were made with Geiger-Mdller counter using a

cubic meter of air.

Applying this rel;

radioactivityin the

October 20th was 42｣

Paper type dust samp

tap of the plane.Re5

5.7pCi/m3 0n the sa]

pears that high radio



Table5.Grossβ-radioactivityin UpperAir

-Gummed
Paper-

-Jul.to
Oct.,1964-

By T.Uraiand T.Igarashi

｢斤β5βαCゐα紹dエk〃βJ坤椚β〝Jg.

¢り仲α乃βq存〝CβAge〝りノ

PCi/1gummed paper

Date

2Ju164

3 ク

13 ク

20 ヶ

27 ク

3Aug64

11 ク

14 ク

17 ク

25 ヶ

31 ヶ

7Sep 64

8 ク

16 ク

10ct 64

12 ク

17 ク

18 ヶ

19 ク

Hokkaido 王 Chubu i Kyushu

JlO,000m12,000m;10,000m12,000m:10,000m12,000m
】

′ ′

≡
′ ′

;

13

4.4

1.4

6.1

0.24

1.0

0.14

6

9

1

6

3

1

0

0

0

42.38

0.84
-

1.11
-

3.08

1.34 2.62.

9.61 25.65 2.02 2.54

忘
一

0.40 11.73

0.70 11.33

54.0 11.99.- 102.54;419.30 761.82

20 ヶ

.231.0
350.65

21 ク 19.50 17.25

22 ヶ 17.39 6.20

23 ク 7.72 25.58

24 ク 12.18 42.41

28 ク 180.14189.15

Note:Sky Area:Hokk

Chub-

Kyus]

Mach Number:

Table6.Gross β･radi･

-Dust
Sa

B:

｢凡

Qリ

Sampling

Date

20 0ct 64

23 0ct 64

Altitude

(m)

10,000

10,000

Note:Sky Area

Hamamatsu-Ko

Hamamatsu-Ko

Gross Beta･radioactivity and RadioactiveIodine and other

Radionuclidesin Rain andI)ry Fallout

｢Ab′わ〝αJ血∫助血〆忍αd最曙わαJ5cfβ〝Cびノ

Daily rain and dry fa1lout samples,from9.00

A.M.to9.00A.M.were continuously co11ected

was calculated back to

using decay curve of ral



lived radionuclides,StrOntium-90and cesium137,

in rain and dry fallout,CO11ected attheInstitute,

arepresentedinFigure8･Itshowsnoremarkable

increase of thoselong-1ived radionuclidesin Oc-

tober,1964･Figure9show theseasonalvariation

ofvariousradionuclidesinEdoriver waterwhich

indicate that remarkab

(half-1ife 50.5d)appe;

decreased shortly,Whil

was observed in col

radionuclides such as

137.

Figure7･DecayCurvesofRadio･iodineextracted from D

and Rain Water Samples.

By M.Saikiand G.Tanaka

仲加血涙力摘血加q=払血

mCi/km2

＼l丑Ⅰfr｡mAsample

6 12 18 00 6 12 18 0

0α.19∴Oct.20

6 12 18 0

Table7. Grossβ-radioactivityand RadioactivityofIodineinRain a

-Oct.17th
to31th,1964-

By M.Saiki,G･

｢∧b如〝αJJ〃5′よj

Date of
Sampling

Grossβ-aCt監‡ぎ｡f
at籠架慧琉豊鎧g(mCi/km3) Determination (FLCi/km3)

17～180ct64 0.20 190ct64

18～19 ケ 43.60 19 ク

19～20 ク 89.80 20 ク



Figure8.Monthly Variation of Strontium-90
and Cesium→137in Rain a

-Jan.1964-Jan.1965,
by M.Saikiand T.koyanagi

〃ね品川dl九漬ね加1′点αdJ∂わ

mCi/km2

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov.

Figure9.Concentration of Various Radionuclidesin

Edo River Waterin Tokyo.

By M.Saikiand H.Kamada
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＼て



Examination of Highly Radioactive Fallout Particles

from the First Chinese Nuclear Test Explosion

岬αdgαfわ〝Cβ〝fβr〆05α烏αPゆC′〟柁ノ

Highly radioactive fallout particles resulting

from thefirstChinesenucleartestexplosionwere

collected from roofs of the buildingsinthis Cen-

ter on19and200ctober;a Geiger-M也11er survey

meter was used tolocate the particles.These

particles,Whoseβ-aCtivities ranged from a few

to130mpCi,Were found tobe distributedonthe

roofs at a density of5-6particles perlm2･By

takingautoradiographs ofair-bornedustsamples

and by measuring the variation of fallout con-

centrationin the atmosphere,it was concluded

thatthesehigh1yradioactivefalloutparticlesbe-

gantofa1lonOsakaDistrictlateintheevening

on180ctober and continued to fallfor about24

bours

Some differences have been found between

theseChinese particles andthe Russianparticles

examined formerly,Which orlglnated from the

Russian explosionsin the autumns of1961and

1962.

TheChinese particles were co11ectedabout3

daysafterthe detonation and,duetotheinitial

decaywhichindicatedahalf-1ifeofabout2･4days,

most of the collected particlesbecamedi伍cultto

isolatelmonth after the collection.Activities

of the Russian particles ranged from a few to

aboutlOO mFLCiatthe time of the collection al-

thoughthey were co11ected,at earliest,aboutl

week after the detonations.Some of them could

beisolated6months after the collection.The

specificfissionproductactivityatagivenageof

theChineseparticleswasaboutafactorlOOless

immersedin a small(

amined microscoplCall-

sented the mean diam(

and theβ-aCtivities o]

particles.Microphotoj

of them are showni

graphs deslgnated by

microscope focussed

particles and show th∈

clearly,but show the

The photographs deslさ

takenin order to sho

the surface stateofth.

was focussed on the

middle part between

perimeter,reSpeCtivel

were,quite or nearly,

some particles which･

the sphericalor were

Of someparticles was

cles had submicron]

surface. Such small

observed to be separa

during theisolation p】

eralparticles which cI

same size particles

other. Color varied

black,reddish black,r

golden and colorless.

particles were the m

of the Russian particl

particle to particle,bt



Table8. The Result of Microscope Examination of the Parti

By T.Mamuro,A.Fujita and T.Matsunami

｢斤αd∠αJ∠0〝Cβ〃′βγ(ゾ05αゐαノウq存c′〟γβノ

虻-仰け仙トl■

D
leam｡軋S β-aCtivity☆
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16.2

59･9 upper:gOlden,lower:reddish brown spheri

19.2 red and black,mOttled

9.3 black

51.O black

14.O black

3.9 black

3.6 black

16.O ye1low,tranSparent,a red smallparticle

adhered on the surface

46.1 reddish black

43.3 reddish brown,mOttled

3.1 black

4.9 black

5.9 black and yellow,mOttled

6.8 black and golden,mOttled

48.2 black

67.5 black

19.9 red

26.2 yellow

7.4 black

46.9 reddish black

46.1 reddish black

Spheri

ellips(

surfac

Spheri

Spheri

Spheri

SPheri

Spheri

oval

SPheri

ellips(

Surfac

SPheri

SPheri

SemlSI

Spheri

Spheri

Spheri

angulz

SPheri

Spheri

Spheri

18･9 black,a red smallparticle adhered on the spheri

Surface

14.8 black spheri

7･2 black,red and black smallparticles spheri

adhered on the surface

50･2 golden,SeVeralangular pleCeS adhered on spheri
the surface

8･1 black spheri

6.O reddish black spheri

5･7 black spheri

23･O black spheri

21･8 black,a red smallparticle adhered on the spheri

surface

12.2 black 1ike p



43 18.8

44 18.9

45 18.9

46 19.2

47 19.5

48 19.6

49 19.8

50 16.6

51 main: 15.4

Separated:7.2

52 ド糖:12.O

S揚場績:8.0

53 1:13.5

S:10.8

54 1:15.4

s:11.6

55 1:14.6

S:6.8

56 1:15.5

S:14.0

57 0uter:22.2

inner:10.3

51･O ye1low,tranSparent

9.9 red

20.1 black

4.8 upper:black,lower:White

lO･9 ye1low,SeVeralred and yellow small

particles adhered on the surface

4･1 ye1low,SeVeralye1low and red sma11

particles adhered on the surface

13.8 black,gOlden streak

7.O black

11.8

5.6

33.8

6.9

50.0

38.2

5.0

main:black

Separated:reddish brown

l:black and red,mOttled

S:black and red,mOttled

l:reddish brown

s:black

l:black

S:red

l:reddish brown

s:black and white

l:gOlden

S:gOlden

Outer:COlorless,tranSparent

inner:black

★βactivity at noon on190ctober

榊thelarger particle

★★★the smaller particle



Platel

Sample No.8

Plate5

Sample No.14

Plate9

Sample No.31

Plate13

Sample No.48

(P)

(P)

(P)

(P)

Plate2

Sample No.9

Plate6

Sample No.18

PlatelO

Sample No.46

Plate14

Sample No.50

(P)

(P)

(M)

(F)

Piate3 (P)

Sample No.10

Plate7 (P)

Sample No,28

Platell (F)

Sample No.48

Plate15 (M)

Sample No.50

Figure 10.

(15)



FigurelO.





Figurellrepresents the relation between

particle diameter andβ-aCtivity,Where the solid

circlesindicate the uniformlycolored,black,red-

dish black,red or reddish brown particles and

the open circles concern the particles colored

Otherwise.A straightline of gradientis drawn

for comparison. From this figure we can not

derive so clear a trend that activityis propor-

tionalto volume as we could on the Russian

particles.There appears to be a rough trend

that the specific activityoftheparticlesindicated

bythe open circlesis either muchlargerormuch

Smaller than the specific activity of the particles

indicated bythe solid circles.It should be noted

that there were few particles whose diameter

exceeded20/L.This agrees with the generally

accepted conclusion that the motion of particles

Smaller than about20FLis determined mainly by

atmospheric motions whilethemotionof particles

larger than20FLis determined mainly by the

gravitationalsettling.

More conspicuous differences between the

Chinese and the Russian particles have been

foundinradionuclidefractionation.Two opposite

types of radionuclide fractionation have been

foundin the Chinese particles.The first type

WaS quite similar to the fractionation that was

Observedin the Russian particles. The radio-

Chemicalcomposition oftheparticles fractionated

in this type was much enrichedin95Zr+95Nband

impoverishedinlO3Ru,taking a middle position

for most of other nuclides.The particles frac-

tionatedin the second type were,JuSt COntrary

to those fractionatedin thefirst type,muCh en-

richedinlO3Ru andimpoverishedin95Zr+95Nb.

The second type of fractionationwasneverfound

in the Russian particles that were examined.It
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Figure12･r-ray Spectrum of The Filter PaperonwhichAir-borne Dusts

During64hr.from23to260ctober1964,meaSured on4No
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Figure14･7■-ray Spectrum of Single Highly Radioactive Fallou

Particle,meaSured on4November.
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Dietary Data

RadioactiveIodine-131in Milk

PartI｢NbtionalhlStitute〆Anima11ndust77)

The NationalInstitute of AnimalIndustry

analyzedIodine-131contentin milk during the

period of consequence of Chinese nuclear test

explosion.

Milk sample was collected from cowsbredat

the farmofthisInstitute,inChiba.Radioactivity

was measured by gamma spectrometry after

chemicalseparation.The radioactivity ofiodine

was calculated back to the date of sampling.

Results obtained are shownin Table9.

Table 9.Iodine-131in Mi

ByⅢ.

｢∧b′∠0紹αJ

Date of sampling

150ct 64

17 ケ

21 ケ

28 ヶ

30 ヶ

2 Nov 64

10 ヶ

17 ヶ

25 ヶ

3 Dec 64

PartII付加血旭日ぬ価血明り払由布函南S血雅q

Concentrationsofiodine-131inmilkwere also

determined by the NationalInstitute of Radiolo-

glCalSciences during the period18th October to

12th November,1964.Milk samples were taken

from an open market,a milk plant,and a farm,

locatedin the northern part of Chiba Prefecture.

Iodinewaschemicallyseparatedfrommilksample

andit'sdecayofbeta-radioactivitywasdetermined

forcalculationofradioactivityofiodine-131.The

radioactivity ofiodine-131was calculated back

to the date of sampling.

TablelO.Iodine131in Mi

By M.S;

｢∧'/J〃〃〃(JJJJJ油

Date of
Sampling

18 0ct 64

19 ノン

20 ヶ

23 †′

ケ

24 ヶ

ケ

1ニ11Ⅰ

1

4

3

7

5

3

2

5

9

1

3

7

7

1

0

8

4

1

1

2



AnimalData

Iodine-131in Thyroid Glands of Animals

rルJ/J(川〟/九s仙J/(-(t/一尺(〟/Jり/(扉､√′/S(､/(り汀(-∫ノ

Concentrations ofiodine-131inthyroid glands

of dairy cattles,Japanese cattles and pigs col-

lectedfromslaughterhousesweredeterminedby

the NationalInstitute of RadiologlCalSciences.

Iodine was chemically separated from thyroid

gland sample andit,s decay of beta-radioactivity

was determined for calculation of radioactivityof

iodine-131.The radioactivity ofiodine-131was

Tablell.Iodine-131inThyroidGlandsofDairyCattles

-Oct.22,1964toJan.25,1965-
By M.Saikiand G.Tanaka

｢Ⅳα′Jo〟αJJ′ZSオブわ′′cqr斤αd≠0わgJcαJ5cJe〝C叫

s詣法器ニヂ猿㌘r認諾22 0ct 64 30.8 1.43±0.16

24 4, Hokkaido 38.4 3.23±0.23

28 4, Hokkaido 20.0 5.90±0.34

29 ノケ Chiba 28.4 88.1±1.02

30 ヶ 28.3 79.8 ±0.98

7Nov64 36.6 76.6 ±0.95

11 4, Hokkaido 4.2 32.8 ±0.68

12 ケ

13 ケ

14 ケ

17 ク

18 ケ

20 ケ

22.7 8.6 ±0.36

15.8 15.5 ±0.50

13.3 74.5 ±0.95

Chiba 12.2 14.6 ±0.16

Hokkaido 15.1 62.8 ±0.87

19.0 32.6 ±0.69

calculated back to the dat

Results are presented

13.Specific differences w

concentration of the th

iodine-131concentration

following order:dairy cat

>pigs.

Table12.Iodine-131in Th

Cattles
-Oct.2

By

｢肋どよ0〝αJJ〃5わ≠〟fe

Date of
Slaughter

Location

of
Feeding

22 0ct 64

24 ケ

28 ヶ Gunma

7 Nov 64

12

3

4

7

8

9

1

1

1

1

1

0

8

2

2

ケ

ケ

ケ

ケ

ケ

ケ

ケ

ケ

ケ

W

Sar

A

(

Shiga

Hokkaido

Miyagl

Chiba

Miyagl

Miyagl



Table13.Iodine-131in Thyroid Glands of Pigs

-Oct.22,1964toJan.18,1965-
By M.Saikiand G.Tanaka

｢〃わ如〝αJJ′ヱ5わわ`fβq/忍αdよ0わgよc(7J5cJβ′ヱCe5ノ

Date of
Slaughter

Location

of
Feeding

22 0ct 64

23 ク Chiba

AnalysIS

(g.wet)

葦箪鐙rE冒憲慧ざデ
(pCi/g.wet)

33.0 6.99±0.34

33.8 3.37=ヒ0.23

ケ Hiroshima 38.1 0.51±0.08

29 4, Aichi

6 Nov 64

12 ヶ Shimane

ク Shimane

17 ヶ Ibaragl

18 ヶ Chiba

2 Dec 64 Fukushima

3 ヶ Kagoshima

5 ク

6 ク

12 ヶ

8Jan 65

25.8 14.36±0.45

35.6 8.72±0.12

39.8 11.72±0.45

15.1 8.45±0.12

9.1 1.12±0.15

6.7 7.32±0.35

20.0 3.08±0.23

13.0 5.01±0.29

29.0 3.36±0.24

14.0 4.55±0.28

21.5 3.95±0.25

15.0 0.41±0.07

36.0 0.03±0.02

30.0 0.11±0.04



Human Data

Iodine-131in Human Thyroid Glands

付加血血り如価ノ/′β〆斤αd70′曙グcα′5c7ピタ7Cおノ

Concentration ofiodine嶋131in human thyroid

glands were observed by the NationalInstitute

Of RadiologlCalSciences during the period from

October 20th to November 6th,1964.Thyroid

glandsampleswereremovedfromnormalpersons

who died by tra伍c accidentsin Tokyo.Iodine

was chemically separated from thyroid gland

Sample andit's decay of beta-radioactivity was

determined for calculation of radioactivity of

iodine-131.The radioactivity ofiodine-131was

calculated back to the date of death.

Table14.Iodine-131inl

-Oct.20to
N

By

｢〃α如〃αアナ〝5J∠〟≠fβ

Date of
Death

Location

Of
Age S

Residence

20 0ct 64 Tokyo 60 FeI

ク ケ 70 Ma

22 ヶ ケ 64 Ma

28 ク ク 0☆Ma

ケ ケ 74 Ma

Results obtained were shownin Table14･
29 ク 4, 45Ma

ク ク 57 Ma

30 ク ク 25 FeI

ケ ク 39 Ma

6Nov 64 ク 27 Ma

せNew born

Iodine-131in Human Urine

r肋′ダ0〃α7月7S紬′′β〆ガαd≠oJ曙7cα/Sc′β〃C叫

Variation on concentration ofiodine-

131in human urine was observed by the

NationalInstituteofRadiologlCalSciences.

Urinesompleswerecollected from aman,

astaffoftheInstitute,Whowas aged thir-

ty nine.Iodine waschemically separated

8.0

:さ 7.O

U

､呈
t-■1

竿6.0
む

Figure16.Iodine-131inI

By M.Saikiand

｢肋タブ0〃αJ劫5′ダ≠〟

× Male,



Contributor

Theresultsquotedin thisissue were contributed bythefollowingi

Institute and Address

ResearchandDevelopmentH･Q･JapanDefenceAgency Upper.

13,Mita,Meguro-ku,Tokyo

MeteorologlCalAgency

7,Ote-maChi-トchome,Chiyoda-ku,Tokyo

MeteorologlCalResearchInstitute

Kita-4-Chome,Koenji,Suglnami-ku,Tokyo

NationalInstitute of AnimalIndustry

959,Aoba-Cho,Chiba-Shi

NationalInstitute of RadiologicalSciences

9-1,Anagawa-4-Chome,Chiba-Shi

Osaka Prefecture Radiation Center

Sinya-maChi,Sakai-Shi,Osaka-fu

Fa1lout

Fallout

Milk

Fallout,

Fallout

Note:Theexpressionofaddressofthe NationalInstitute
of Radiolog

tobefore-mentionedaddressonandafterJanuarylst1965.
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