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MeteorologicalData

Strontium-90and Cesium-137in Rain and Dry Fallout

｢拗αタ‡A〃α妙≠gcαJC如朔お巧γ斤船路打力ム那ね眈吃

Since May1963,theJapan AnalyticalChemi･

stry ResearchInstitute has measured thelevel

of strontium-90 and cesium-137in samples ac-

quired at variouslocations throughoutJapan･

Sampling and pre-treatment for concentration

were performed by25prefecturalpublic health

laboratories throughoutJapan.

Samplinglocations areindicatedin Figurel･

The collection tray has an area of 5,000cm2,

andis exposed to rain and dustforabout a mon-

th.The depth of waterin the trayis kept at

lOmm to prevent dust from being blown away･

At the end of each month,Waterin the trayand

water used to wash the tray are combined with

strontiumandcesiumcarriers,andpassedthrough

a columnfi11ed withsodiumtype cationexchange

resin(Dowex50W-Ⅹ8,50～100mesh).Thecolumn

is then sent to theJapan AnalyticalChemistry

ResearchInstitute for analysIS.

After the fraction containingbothstrontium-

90and cesium-137is elutedfromthe resin,radio-

chemicalanalysisis carriedoutusingthemethod

recommended by the Science and Technology

Agency.

Results obtained duringtheperiodfromApri1

1967to March1968are shownin Tablel.

Figurel.Rain and Dry
Fal

1Sapporo

2Aomori

3 Sendai

4Akita

5Fukushima

6Niigata

7 Mito

8Tokyo

9Yokohama

lO Niiza

llShizuoka
12 Kanazawa

13Nagoya

14Fukui

15Kyoto

1300E

16Wakayama

170saka

18 Kobe

190kayama

20Tottori

21Hiroshima

22 Kochi

23Fukuoka

24Nagasaki

25Kagoshima



Location
Precipitation

(mm)

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA
Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

May,67

Sapporo,HOKKAIDO

AomoriAOMORI

Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

JⅦn.,67
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Location 認諾n Pre譜㌫tion
Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Jul.,67

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI
TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya､AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI
Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Aug.,67

Sapporo,HOKKAIDO

Aomori,AOMORI
Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI
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Osaka,OSAKA
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Okavama.OKAYAMA
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Location
Precipitation

(mⅢ)

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Oct.,67

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA
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TOKYO
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Location
Precipitation

(mm)

Dec.,67

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA
Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA
Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Jan.1968

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MtYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

KanazawaISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO
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Fukuoka,FUKUOKA

Nagasaki,NAGASAKI
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Location 認諾n Pre認諾ion
(m蒜m2)

Wakayama,WAKAYAMA
Osaka,OSAKA

Kobe,HYOGO
Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Mar.,68

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Fukushima,FUKUSHIMA

Niigata,NIIGATA

Mito,IBARAKI

TOKYO

Yokohama,KANAGAWA

Niiza,SAITAMA

Shizuoka,SHIZUOKA

Kanazawa,ISHIKAWA

Nagoya,AICHI

Fukui,FUKUI

Kyoto,KYOTO

Wakayama,WAKAYAMA

Osaka,OSAKA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA
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Table2shows the monthly mean values of

StrOntium-90and cesium-137collected by the25

locations during the period from April1967to

March1968.

Table3shows the totalamount of strontium

-90and cesium-137 depositsin each sampling

location durlng the period from Apri11967 to

March1968.

Table2,Monthly Mean V

Co11ected by the

-Apr.コ

(Continued from Table2,Iss

Cation)

Month Pre票欝ion(m蒜
Apr.1967

May ク
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Table3.TotalDeposits of90Srand137Csin each

Sampling Location

-Apr.,1967to
Mar･,1968-

(ContinuedfromTable3,IssueNo･150fthis Publi･

Cation)

Location 90Sr(mCi/km2)137Cs(mCi/km2)

a

O

m

欝加
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6Niigata

7Ibaraki
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9Kanagawa
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Location

11Shizuoka

12Ishikawa

13 Aichi

14Fukui

15Eyoto

16Wakayama

170saka

18Hyogo

190kayama
20Tottori

21Hiroshima

22 Eocbi

23 Fukuoka

24Nagasaki

25Kagoshima
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0
1
0

0
0
0
0
1

0
1
0
0
0

Strontium-90,Cesium-137and Cerium-144in Air･borne Dust

rノ頑α7‡A〝α抄f才cα∠C加潤お巧γ斤跡犯Ⅳゐ力循招血切

Since April1964,theJapanAnalyticalChemi-

stry ResearchInstitute started the analyses of

strontium-90,CeSium-137and cerium-144content

in air-borne dust.

Samplesare collected by8prefecturalpublic

healthlaboratories,uSing a cottrelltype dust

collector(1,2001iters per hour).Figure2shows

the samplinglocations.

Results obtainedduringtheperiod
fromApri1

1967to March1968,are Shownin Table4.

Figure2.Air･borne

1Niigata

2 Mito

3Shizuoka

4Aichi

5Fukui

60saka

7Hiroshima

8Nagasaki
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Table4･90Sr･137Csandl山CeinAir-borneDust
-Apr.,

By T･Asari,M.Chiba
and M.Kuroda

伊ゆα乃A乃α少′血JC加血拗り点蛸働血

(ContinuedfromTable4,IssueNo･15･OfthisPublication)

Location

Apr.1967

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

May,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Jum.,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Jul.,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Aug.,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA
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Location D蒜誓nAir(許1ed諾怒C渚(｡C蒜…岩81)(
Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

NoY.,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Dec.,67

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Jan.1968

Niigata,NIIGATA

Mito,IBARAKI
Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Feb.,68

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI

Mar.I68

Niigata,NIIGATA

Mito,IBARAKI

Shizuoka,SHIZUOKA

Nagoya,AICHI

Fukui,FUKUI

Osaka,OSAKA

Hiroshima,HIROSHIMA

Nagasaki,NAGASAKI
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ExternalDose Data

Externa)Doses of Radiation from Fallout

｢劫5′f≠〟ね〆Pわ′ざgCα∠α〝dCカβ桝よcαJ斤β5gαⅣゐ,〃融加㈲扉J血流ね励=ゾメねめ溺

Externaldosages of radiation from fa1lout

materials have been observedin Tokyo since

1958,andin Chiba since1962*.

Observinglocations areindicatedin Figure

3.Direct dosemeasurementsaremadebyspheri-

Calionization chambers**andascinti11ationcoun-

ter with a specially designed shield around the

NaI(Tl)crystal''*.Scinti11ation survey meters

are used for gamma-ray dosimetry.

In Tokyo,COntinuousmeasurementsaremade

using an ordinary scinti11ation counter.Anioni-

Zation chamber andthespeciallydesigned scintil-

1ation counterareusedforcomparison.In Chiba,

a scintillation survey meter with a NaI(Tl)

CryStalis used and sometimes a plastic scintilla-

tion counter*++* and anionization chamber are

used for comparison.

Measurementsin Chiba are madein an open

fieldatonemeterabovegrassyground.Measure-

mentsin Tokyo are made on the roof of the

building ofInstitute of Physicaland Chemical

Research.Dose values at thelevelof onemeter

above the paved groundisobtained bycorrecting

the results measured on the roof■.

Monthly externaldosesfromfallout materials

Observed at thesetwolocations during the period

fromJanuary1967 toJuly1968 are shownin

Table5and6.

Rates from Natural]

PapersInstitute of P

Vol.弱,No.1(1962)

★柵M.Okano:Low Lel

Scintillation Counter,

and ChemicalResear.

輔★★T.Doke,Y.Takami,

Measurements of Ra(

Gamma Rays by Plas

tion Research,Vol.1

Figure3.ExternalD(

Location

へ/了7くJ



Table5.Monthly ExternalDoses due to Falloutin Tokyo -Ja

By M.Okano

仲畑地庇q=物南血㍑血Cゐg桝オcαJ斤g∫gαrCゐノ

(Continued from Table5,Issue No･15,OfthisPublication)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug･ Sep

Monthly 1967 2･0 0･8 0･4 0･5 0･3 0･3 0･3 0･5 0･

External1968
0.4 0.3 0.2 0.2 0.2

Doses(mR)

Table6.Monthly ExternalDoses due to Falloutin Chiba -Ja

By H.Watanabe

｢肋如乃αJ劫5JJf〟fgげ肋dわわgよcαJ5cよg〝C郎ノ

(ContinuedfromTable6,IssueNo･15,OfthisPublication)

Jan. Feb. Mar. Apr. May Jun.Jul･ Aug･ Sep

Monthly 1967 4･3 0･8 1･2 0･5 0･6 0･3 0･4 1･0 1

External1968 0.6 0.4 0.4 0.3 0.3 0.6 0･8

Doses(mR)

ExternalExposure due to NaturalRadiation

｢∧b∠わタヱαJ劫5∠オわ′′β〆斤αdわJ呼ダcαJ5c才β〃CgSノ

A負eld survey of exposure ratesdue tonatu-

ralradiation has been conducted throughout the

Shikoku district ofJapan during October,1967･

The situation of the Shikoku districtinJapanis

shownin Figure 4･Distribution of observed

locationsin the districtisindicatedin Figure5.

In eachlocation,from one to three sites con-

taining早tleast5stationswerechosenforobser-

vation and measurements were made there.

A totalof44sites were measured.

Observations were made using a spherical

ionization chamber and a scintillation survey-

meter.The sphericalplasticionization chamber

their readings are comp;

tionship between them.

Practically the direc

meter were reducedin

plastic chamber corresl

relationship oflinear

error at calibration(60(

(random)oftheplasticcf

within±6%(maximum

±2.5%(standard error).

SurVeymeteris about±

Measurementsin op《

at one meter above t



Figure4･The Situation of Shikoku DistrictinJapan
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Figure5.Distribution
of Observed Locations
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Table7.Gamma-ray Exposure Ratesdue to NaturalRadiationin each Locatiof

By S.Abe,N.Sekiguchi,K･Shimizu and H･Watanabe

｢肋fわ〝αJ血5fi血fβげ助dわJ`甘icβJ5ciβ乃Cg5ノ

prefecturel
Location Exf還謁昔ateApparatus Num?三
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Note.A:SphericalIonization Chamber

B:Scintillation Surveymeter

Table8.Population Dose due to Natural Radiation

in each Prefecture of the Shikoku district.

By S.Abe,N.Sekiguchi,K.Shimizu and

H.Watanabe

r〃β如乃αJ劫5わJ〟fg(ゾ励dioわgicαJ5cよg乃Cβ5ノ



Dietary Data

Concentration of Carbon-14in Fermented AIcohol

｢〃わfわ〝αJ劫5Jgf〟fβ〆斤αdわ′(好才cαJ5c∠g乃Cおノ

Since1963,the concentration of carbon-14in

fermented alcoholhas been measured byliquid

SCinti11ation counter,because alcoholis unlimit-

edly solubleinliquid scintillator.Asthe alcohol

is manufactured by fermentation of starchin

SWeet pOtatO and molasses whichis fiⅩed from

Carbon dioxidebyanabolism,SOitiswellre且ected

upon the variation of carbon-14in biosphere.

Allsamples of alcoholare received from the

AIcohoIFactory of Ministry ofInternational

Trade andIndustryin severalprefectures where

the sweet potatois caltivated and some of them

Can be backed to the past stock til11949.Sweet

potato samplinglocations are shownin Figure

6.The molasses areimported from some coun-

tries of Asia and Africa.

In earlier period,the scintillator which was

COnSisted of the samplealcoho180mlandtoluene

(containedO.4%PPOandO.012%DimethylPOPOP)

80mlwas measured by TRI-CARB 314A(Pac-

kard)Liquid Scintillation Spectrometer using the

Kaufman's aluminumvesseland calibrated byin-

ternalstandard method.Asthecountingsystem,

especiallyonthepointofe伍ciencyandquenching

COrreCtion,isimproved during recent few years,

a new scinti11atorconsistingofthesamplealcoho1

15mland toluene(0.8% PPO,0.02% Dimethyl

POPOP,and5%naphthalene)6mlin usuallow

the allvalues are correc

Sented as the same unit:

Results obtained are

the annualvariation of

in EthanolisindicatediI

Figure6.Sweet Pota

1300E



Table9.AnnualVariationof14CConcentrationin Ethanol

By Y.Kasida and T･Iwakura

｢肋如乃αJJ乃5J油土βげ助dわJ曙fcαJ5cfg:

Sweet Potato : Molasses
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Water Data

Strontium-90and Cesium-137in Source Water

〃呼α〃A〝α抄≠fcαJC毎朝庖〃γ月b伽削減J奴漬ね加ノ

Since May1963,theJapan AnalyticalChemi-

Stry ResearchInstitute has analyzed the stron-

tium-90and cesium-137contentin source water

from21locationsinJapan.

Samplinglocations are shownin Figure 8.

To concentrate the strontium-90and cesium-137,

theion exchange method has been used.The

COlumn,fi1led with sodium cation exchangeresin

(Dowex 50W-Ⅹ8,50～80mesh),andlOO mlof

Carrier solution containing bothlOOmg of stron-

tium and cesium,Were Sentin advance from the

Japan AnalyticalChemistry ResearchInstituteto

each prefecturalpublic healthlaboratory.

At each prefecturalpublic healthlaboratory,

alOOliter of water sample was passed through

the column at the rate of121itersper hour,then

the column was returned to theJapan Analyti-

CalChemistry ResearchInstitute.

At theJapan AnalyticalChemistry Research

Institute,after 21iters of 5%-0Ⅹalic acid was

passedthroughthecolumntoremoveothermetals

by complexionization,StrOntium and cesium ad-

SOrbed on the resin were eluted by31iters of

3N-hydrochloric acid.The hydrochloric acid

fraction was analyzed using the method recom-

mended by the Science and Technology Agency.

Figure8.Source Wat

lSapporo 16Tottori
2Aomori

3Sendai

4Akita

5 Mito

60dawara

7Urawa

8Shimizu

9Kanazawa

lOInuyama
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12Kyoto
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150kayama

17 HiroshiI工

18Kocbi

19Fukuoka
20Nagasak:

21Kagoshir
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TablelO.90Srand137CsinSourceWater -Apr･･1967

ByT.Asari,M･ChibaandM･Kuroda

rル♪α〃A舛ゆ批αJC加桝由りββざβαrC九♪

(ContinuedfromTable19,IssueNo･15,OfthisPublication)

Location

Apr.1967

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Mito,IBARAKI

Odawara,KANAGAWA

Urawa,SAITAMA

Shimizu,SHIZUOKA

Kanazawa,ISHIKAWA

Inuyama,AICHI

Eiheiji,FUKUI
Kyoto,KYOTO
Wakayama,WAKAYAMA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

May,67

Wakkanai,HOKKAIDO

Shiga,SHIGA

Hiroshima,HIROSHIMA

Jun.,67

Sapporo,HOKKAIDO

Mito,IBARAKI

Odawara,KANAGAWA

Kanazawa,ISHIKAWA

Inuyama,AICHI

Kyoto,KYOTO

Kobe,HYOGO

Fukuoka,FUKUOKA

Jnl.,67

Wakkanai,HOKKAIDO

Aomori,AOMORI
Sendai,MIYAGI

Akita,AKITA
Urawa,SAITAMA

Shimizu,SHIZUOKA

Eiheiji,FUKUI
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Okaya甲a,OKAYAMA
Tottorl.TOTTORI
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Location Source

Oct.,67

Sapporo,HOKKAIDO

Aomori,AOMORI

Sendai,MIYAGI

Akita,AKITA

Mito,IBARAKI

Odawara,KANAGAWA

Urawa,SAITAMA

Shimizu,SHIZUOKA

Kanazawa,ISHIKAWA

Inuyama,AICHI

Eiheiji,FUKUI
Kyoto,KYOTO
Wakayama,WAKAYAMA

Kobe,HYOGO

Okayama,OKAYAMA

Tottori,TOTTORI

Hiroshima,HIROSHIMA

Kochi,KOCHI

Fukuoka,FUKUOKA

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

NoY.,67

Wakkanai,HOKKAIDO

Dec.,67

Sapporo,HOKKAIDO

Odawara,KANAGAWA

Kanazawa,ISHIKAWA

Inuyama,AICHI

Kyoto,KYOTO

Kobe,HYOGO

Fukuoka,FUI(UOKA

Jan.1968
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Kochi,KOCHI

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA
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