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DATAOFROUTINESURVEY  

Dietary Data  

Strontium－90and Cesium－137in Rice   

r〃α才わ〟αg劫5わね‘ねげ』gγ才c〟〟〟和gJおね乃C鉛，九ざオブ≠〟ねげP〝∂Jオc月払Jfゐノ  

Figurel．RiceSamplingLocations  

lj（I■  

Strontium－90contentin rice has been deter－  
mined at the National Institute of Agricultural 

Sciences since1957，and cesium－137 contentin  

rice since1961in co－OPeration with theInstitute  

Of Public Health．  

Allrice samples are collected at，and sent  

from nationaland prefecturalagrlCulturalexperi－  

mentalstations，COVerlngallimportant agricultur－  

alareas throughoutJapan．Samplinglocations  

are shownin Figurel．  

The samples are chosen as representative of  

agriculturalconditions，including soiltype，CrOP  

Variety，fertilizer application and harvest time．  

The analyticalprocedure appliedis the same  

ds described on page14，Issue No．3，Of this pub－  

1ication．  

The results obtainedin1966 are shownin  

Tablesland2．Theannualaverageofstrontium  

－90and cesium－137 contents during the period  
1957to1966is shownin Figure2．  
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Tablel．90Srin Rice  ＿1966－  

By H．Kobayashiand M．Ishikawa  

r〃αJわ柁αJ劫5f才ねねげAgrfc〟肋rαJ5c古β乃C郎ノ  

（Continuedfrom Table3，Issue No・14，Of this publication）  

90Sr（PCi／kg）  
Location  Month HarveSted   

Brown Rice  Polished Rice  
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Sapporo，HOKKAIDO  
Morioka，IWATE  
Akita，AKITA  
Sendai，MIYAGI  
Mito，IBARAGI  

Konosu，SAITAMA  
Tachikawa，TOKYO  
Kofu，YAMANASHI  
Takada，NIIGATA  
Kanazawa，ISHIKAWA  

Tsu，MIE  
Osaka，OSAKA  
Okayama，OKAYAMA  
Tottori，TOTTORI  
Tsukushino，FUKUOKA  

Average for year  9
 
 

6
7
3
9
8
 
4
1
4
2
8
 
2
4
6
7
7
 
9
 
 

1
 
 

1
1
 
 
2
 
 
 
1
 
 
 
 
1
 
 

Table2．137Csin Rice  －1966－  

By H．Kobayashiand A．Tsumura  

「肋如乃αg劫ざfオf〟fgげAgγどc緑地‘γαg5cfg兜C郎ノ  

N．Yamagata  

（Jおぶfオねfβ（ゾ劫∂Jfc肋αJ班ノ  

（Continued from Table4，Issue No．14，Of this publication）  

137Cs（PCi／kg）☆  
Location  Month Harvested   

Polished Rice  
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Sapporo，HOKKAIDO  
Morioka，IWATE  
Akita，AKITA  
Mito，IBARAGI  
Konosu，SAITAMA  

Tachikawa，TOKYO  
Kofu，YAMANASHI  
Takada，NIIGATA  
Kanazawa，ISHIKAWA  
Tsu，MIE  

Osaka，OSAKA  
Okayama，OKAYAMA  
Tottori，TOTTORI  

Average for year  

Note☆The unit pCi／kg，ShowninTable4（Page6），IssueNo・140fthispublication，WaS  
error and should read pCi／3kg．  
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Figure2．TemporalVariation of90Sr and137Csin Rice－1957to1966－  

－AllJapan Mean Values－  
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Strontium－90in Wheat  

「入bfわ乃αg血5～gね‘ねげAgγgC〟g～〟和g5cオβ乃C郎ノ  

Strontiumけ90contentinwheathasbeen deter－  
mined at the National Institute of Agricultural 

Sciences since1957．Allwheat sampleg are col－  

1ected at，and sent from nationaland prefectural  

agrlCulturalexperimentalstations，COVering all－  

important areas of agriculture throughoutJapan．  

Samplinglocations are shownin Figure3．  

The samples are chosen as representative of ag－  

riculturalconditions，including soiltype，CrOP  

Variety，fertilizer application and harvest time．  

The analyticalmethod appliedis the same  

One With that shown on page15，Issue No．60f  

this publication．   

The analyticalresultsin1967 are shownin  

Table 3．The yearly average of．strontium－90  

COntent during the period1957to1967is shown  

in Figure4．  

（3）   



Figure3．Wheat Sampling Locations  
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Table3．90Srin Wheat  －1967－  

By H．Kobayashiand M．Ishikawa  

伸助励磁助成肋毎げ4画血血路＝加紬鱒  

（Continued from Table5，Issue No．14，Of this publication）  

90Sr（pCi／kg）  
Location  Month HarveSted   

Wheat Grain  
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Akita，AKITA  
Morioka，IWATE  
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Nagaoka，NIIGA甘A  

Mito，IBARAGI  
Konosu，SAITAMA  
Tachikawa，TOKYO  
Kofu，YAMANASHI  
Osaka，OSAKA  

Okayama，OKAYAMA  
Amagi，FUKUOKA  

Average for year  
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Figure4．TemporalVariation of90Srin Wheat  －1957to1967－  
－AllJapan Mean Values－  

（pCi／kg）  
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Strontium－90and Ce＄ium－137in Milk  

「jⅥz才わ乃αJ血5f才ね‘ねげAタ2わク7αg血d〝ぶわッノ  

Theobservationofthe●monthly variationiTI  

StrOntium－90and cesium－137 
conducted at the National Institute of Animal 

Industry．   

Samples were taken from the same cow，if  

possible，at the farm of theInstitute and six  

Other prefecturalagriculturalexperimentalsta・  
tions，and analyzed by the method recommended  

by the Science and Technology Agency．   

Sampling stations areindicatedin Figure5．   

Results obtained during the period from Fe－  

bruary，1967toMarch，1968are shownin Table4．   

（5）  



Figure5．Milk Sampling Stations  
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Table4．90Sr and137Csin Milk  －Feb．，1967to Marリ1968T  

By H．Danbara and T．Mitsuhashi  

伸助加威力感触kげAぬ矧＝如拙物  

（ContinuedfromTable13，Issue No．150fthisPublication）  

Component  
Location   

Ca（g／J）   K（g／り  （pCi／l） （pCi／gCa）  （PCi／l）   （pCi／gK）  

Feb．1967   
Kamikawa，HOKKAIDO  
Iwate・，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Mar．67   
Kamikawa，HOKKAIDO  
Iwate，IⅥrATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Apr．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Xida，KAGAWA   
Mitsui，FUKUOKA  
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Component  
Locat：ion  

Ca（g／l）   K（g／l）  ・（pCi／l）   （PCi／gK）  （PCi／l） （PCi／gCa）  

May67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Jun．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Jul．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

A11g．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Sept．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Oct．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Nov．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Dee．67   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  
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Component  90Sr  137Cs  
Location  

Ca（g／l）   K（g／l）  （pCi／l） （pCi／gCa）  （pCi／l）  （pCi／gK）  

Jan．1968   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamikawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitusi，FUKUOKA  

Feb．68   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Kamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  

Mar．68   
Kamikawa，HOKKAIDO  
Iwate，IWATE   
Xamishinkawa，TOYAMA   
Chiba，CHIBA   
Gotemba，SHIZUOKA   

Kida，KAGAWA   
Mitsui，FUKUOKA  
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Water Data  

Strontium－89，Strontiumq90，RⅥ．thenium－106，CcsiⅦm－137  

arLd Cerium－144in Source Water amd Treated Water   

「肋如乃βJ血5f才ねおげ助成oJ昭わαJ＆云鍋C俗ノ  

Since December1961，the concentrations of  

strontium－90andcesium－137incitywaterinJapan  
have been determinedinco－OPerationwith24pre－  
fecturalPublic Health Laboratries．  

From April1963，Sampling points have・been  

selectedin Tokyo∴Ⅳiigata andOsakaprfectllreS．  

The sample＄have been analyzed for strontium－  
90，ruthenium－106 cesium－137 and cerium－144．  

Samplinglocations are shownin Figtlre6．  

An acrylresin column，25cminlength，5．3  

Cm and6cmininner and outer diameters，equl－  

PPed with a saran負1ter andinserted gum packq  
ing，WaS PrOVided with an acrylresin funnel．  

Cation exchange resin（Dowex50W－Ⅹ8．50－100  

mesh）waspack占dinthe column andsent．toeach  

laboratory with the carriersolutioninapolyethy・  

1ene bottle．  

Water＄amPleswerecollectedateachdistrict．  

At eachlaboratory，1001itersamples were passed  

throughthe．column ata負ow rate of121iter per  

hour after addition of the carrier solution．  

The resin column，When returned to the  

NationalInstitute of Radiological＄ciences，WaS  

eluted with21iters3N－HCland the e魚uent was  
analyzed radiochemically．The radioactivitywas  

determinedusing alowbackground beta・COunter  
（0・5cpmbackground），butstrontium－89andstron－  

tiilm－90were measured by alow background  

beta－raySPeCtrOm寧ter．   

The results obtained from October1964，tO  

June1967．are showninTable5．  

Figure6．Source WaterandTreated Water  
Sampling Locations   

（9）  



Table5． 89Sr，90Sr，106Ru，137Cs and144Cein Source Water and’freated Water －Oct．1964toJun．1967－  

By M．Saiki，H．Kamada and E．Nakano  

「肋fわ乃αJ血5fオね‘fβ（ゾ励dわわgオcαg5cgβ乃Cどぶノ  

（Contined from Table6，Issue No．6．of this Publication）  

89Sr  90Sr lO6Ru   137Cs  144Ce  
Location  Source  Type  Date  

SW Oct．1964  

TW■  ヶ  

SW Dec．1964  

TW  ヶ  

SW Feb．1965  

TW  ク  

SW Apr．1965  
TW  ク  

SW Jun．1965  

TW  ヶ  

SW Aug．1965  
TW  ヶ  

SW Oct．1965  

TW  ヶ  

SW Dec．1965  

TW  ヶ  

SW Feb．1966  

TW  ク  

SW Apr．1966  
TW  ク  

SW Jun．1966  
TW  ク  

SW Aug．1966  
TW  〃  

SW Oct．1966  

TW  ′ン  

SW  Dec．1966  

TW  ク  

SW Feb．1967  

TW  ク  

SW Apr．1967  
TW  ヶ  

SW Jun．1967  

TW  ク  

SW Oct．1964  

TW  ク  

SW Dec．1964  

TW  ク  

SW Feb．1965  

TW  ク  

SW Apr．1965  
TW  ク  

SW Jun．1965  
TW  ク  

SW Aug．1965  
TW  ク  

SW’  Oct．19b5  

TW  ク  

SW Dec．1965  

TW  ク  

SW Feb．1966  

TW  ク  

SW Apr．1966  
TW  ク  

SW Jun．1966  
TW  ク  

SW Aug．1966  
TⅥr  ヶ  

SW■   oct．1966  

TW  ク  

SW  Dec．1966  

TW  ク  

SW Feb．1967  

TW  ク  

（10）  
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89Sr、 98Sr l㈹Ru  
Location  Source  Type  Date  

Kanamachi，TOKYO Edo River  
ク  ク  
ケ  ク  
ノケ  ケ  

Moriguchi，OSAKA Yodo River  

SW Apr．1967  
TW  ク  

SW Jun．1967  

TW  ヶ  

SW Oct．1964  

TW  ク  

SW Dec．1964  

TW  ヶ  

SlⅣ   Feb．1965  

TW  ク  

SW Apr．1965  
TW  ヶ  

SW J11n．1965  

TW  ク  
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Note：SW and TWindicateSource andTreated Water respectively  
－ nO亡detected  

藩 not determined  

Strontium－90and Cesium－137inPotableRainWaterused byLighthouses   

他作A犯αか≠如才C加戚肋ッ風舶∽通力感触勅  

Since Apri11964，POtable rain water used by  

residentsofbeaconlighthouseshasbeen analyzed  

for strontium－90and cesium－137content by the  
Japan AnalyticalChemistryResearchInstitute．  

SampIes of potabfe rain water were collected 

in polyethylene bottles at81ighthouses and also  

tenliter samples，With and without 丘Itration  

through＿Sand and charcoal，Were Sent from each  

1ighthouse．Samplinglocations are shownin  

Figure7．  

The analytical procedure applied was the 

method recommended by the Science and Tech・  
nology Agency．  

Results obtained during the period from  

March1966toFebruary1967，areShowninTable6．   

（11）  



Figure7．Potable RainWaterSamplingLocations  

IJげ  145●E  

Table6・90Srand137Csin PotableRain Water used by  
Lighthouses －Mar．1966to Feb．1967－  

By T．Asari，M．Chiba and M．Kuroda  

〃i坤α〝A乃α妙′才〟JC如憫衰巧y風矧犯Ⅳゐ力膵招励呵  

（Continued from Table7．Issue No．80f this  

Publication）  

1Soyanlisaki，HOKKAIDO  
2Shakntallmisaki．HOKKAIDO  
31血jikizaki，NIIGÅTA  
4Miyakeii】m，1’OKl′0  
5Nagaolla皿misaki，1’OTTORI   

6MurotoI】l；s辻ki，KOC日工  

7Makuraz辻ki，KAGOSHIMA  
8‡くusagakijima，KAGOS王了IMA  

90Sr（pCi／l）137Cs（PCi／l）  

Lighthouse Location   
Origi－ Fil－  Origi－ Fil・  

nal trate nal trate  

Mar．1966   

Nagaohanamisaki，TOTTORI  

加ay1966   

Shakotanmisaki，HOKKAIDO   
Hajikizaki，NIIGATA   
Miyakejime，TOKYO   
Nagaohanamisaki，TOTTORI   
Murotomisaki，KOCHI   

Makurazaki，KAGOSHIMA  

Jum．1966  

Soyamisaki，HOKKAIDO  

Sept．1966  

Soyamisaki，HOKKAIDO  
Shakotanmisaki，HOKKAIDO  
Hajikizaki，NIIGATA  
Miyakejima，TOKYO  
Nagaohanamisaki，TOTTORI  

Murotomisaki，KOCHI  
Makurazaki，KAGOSHIMA  

Jan．1967  

Soyamisaki，HOKKAIDO  
Shakotanmisaki，HOKKAIDO  
Hajiki2：aki，NIIGATA  
Miyakejima，TOKYO  
Nagaohanamisaki，TOTTORI  

Murotomisaki，ⅩOCHI  

Feb．1967  

Kusagakijima，KAGOSHIMA  

7．70 5．43  

0．58 3．04  
6．36 4．02  
2．02 3．24  
3．31 3．08  
2．09 1．41  

3．46 1．43  

2．93 0．05  

0．10 2．29  

1．56 1．92  
0．18 1．33  
3．72 3．61  
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0．12 1．81  
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0．26 1．12  
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へ ゝ 訂 賢 喜 ～ 隷 註 叫 已 亀 鼠 知 已 叫 Q 、 官 ～ 幹 計 莞 旦   
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Table8． The Deposits of Radionuclides and Extraction Rateswith HClin River・Sediments  

－Dec．，1965toJul．，1967～  

By M・Saiki，H．Kamada，K．Kimura，E．Nakano and K．Kinjyo  

「〃α如乃αJ力2ぶ方言f〝fβげ励dわわggc（ZJ5c才β乃C“ノ  

Sampling  lO6Ru  
Location  

Date mPCi／kgates  mFLCi／kg  Extract Rates mjLCi／kg  
with HCl％  

Extract  
With HCl場  

Agano River（NIIGATA）  
5
6
6
7
 
5
6
6
7
 
5
6
6
6
7
 
 

6
6
6
6
 
6
6
6
6
 
6
6
6
6
6
 
 

u
g
 
 

A
 
 

7
5
2
2
 
9
4
0
6
 
0
5
9
1
3
 
 

0
0
2
史
U
 
O
9
7
0
 
9
0
8
9
3
 
2
1
1
0
 
1
0
0
0
 
∧
U
1
0
0
0
 
 

2
3
飢
3
7
一
3
0
1
8
2
〇
一
1
6
2
5
1
8
2
6
一
 
 

6
3
0
0
 
2
3
3
3
 
1
4
1
4
2
 
9
9
1
5
 
9
3
5
0
 
4
3
7
7
4
 
5
1
3
1
 
0
0
0
（
U
 
l
1
0
（
U
∧
U
 
 

2
7
紳
8
6
鮎
閃
2
3
2
8
7
3
5
1
5
0
劇
亜
8
7
 
 

2
0
0
0
 
0
0
0
3
 
0
0
0
0
0
 
 

5
5
4
6
3
9
一
5
3
1
8
4
3
一
8
0
8
2
弘
6
1
一
 
 

8
3
4
7
5
8
一
4
5
2
6
1
1
一
4
1
6
6
4
1
3
4
一
 
 

ク
 
ク
 
ケ
 
 

ケ
ケ
ク
 
 Edo River（TOKYO）  

ク  ク  

ケ  ク  

ケ  ク  

Yodo River（OSAKA）  
ケ  ク  

ケ  ノン  

ク  イ′  

ケ  ク  

Extract with HCl  

Total deposit 

Stromtium－90，RⅦtherLiⅥ．m－106，Cesium－137and Cerium－144in Soil  

Pこ11・tl′jⅥ／晶7J′7J舟∫／〟〃／r〉イ肋（J／（－／のg／（WJS′ゾ（－JJぐぐ∫j  

The concentrations of radionuclidesin soilin  

Japansince1963havebeendeterminedin co－OP－  
erationwith7prefecturalPublic Health Labora－  

tories on sampling．The amount of ground de－  

posit was determined andanestimationwasmade  

of the leaching rates of radionuclides from soil 

to river．   

Samplinglocations are shownin Figure9．  

Sampling sites were selectedin Tokyo，Nii－  

gata and Osaka prefectures from1964，and since  

1965in Fukushima．Samples of grassless soil  

Were analyzed radiochemically．Determination of  

StrOntium－90，ruthenium－106，CeSium－137andceri－  

um－144was madeby gamma－raySpeCtrOmetry・   
Concentrationsofradionuclidesprobablyleach・  

ed from soilintoriverareshownin Table9．The  

amounts of radionuclides deposited on ground  

and contents described above are compared in 

TablelO．  

Figure9．SoilSampling Locations  

141）－  1亜●E  

♂Oi石：プ lク  Vノ  ♂  

。♂   t  0・10（I2（18km L＿＿．＿＿ ］   

（14）  



Table9． 90Sr，1鴨Rll，137Csand144Cein Soil－Aug．1964to Mar．1966－  
By M．Saiki，H．Kamada，E．・Eimura，K．Einjo and E．Nakano  

「胞ガ棚才知g才おggげ加わわが00J5d祝叫  

Sampling  耶Sr  186Ru  131Cs  144Ce  
Locadon  

Yok城川瓜A  ・   1  1 1  

ク  ク  A喝．65  81乱8  34．4  33．3  1．4  1598．6  64．1  1765．3  74．1  
〃  ク  Dec．65  717．4  42．9  205．1 12．2  1990．0 119．0   224．5  13．4  

Fukusbima，FⅧUSHIMA AⅥg．65  334．6  20．3  52．9   3．2  2611．4 158．0   5一拍7．4  332．6  
ク  ク  〃  318．8  18．3  13．9   0．8  1031．4  59．1  1193．1  68．4  
ク  〃  Dec．65  710．5  45．5  0．0   0．0  1290．0  8乙7  373．5  23．9  
ク  ク  〃  238．1 1a7  302．8  16．2  980．0  52．4  146．6   7．7  

Taira，FUKUSHIMA  Aug．・65  91．5   4．0 25．0  1．1  420．9  18．2  753．7  32．6  
ク  ク  Nov・茄 彪6ユ  罰・7  0・0－  010  66・0  42・4   弓おt1 20・6  

Eoiwa，TOEYO  Aug．64  506．1．30．5  442．1  2氏7  11亜2  69．1  4お7．4  262．1  
ク  ク  Feb．65 158．6   7ユ  12．5   0．6  14乱6   6．4  27109．3 1212．9  
ク  ク  Aug．65  320．2  15．1  12．3   0．6  1877．6  88．4   2711．2 127．7  
ク  ク  Dec．65 105．9   6．0  227．0  13．1  200．0  11．4  136．9   7．8  

打irakata，OSAKA  Aug．64  251．5 182  286．1  20．7  399．2  28．9  1316．0  95．4  
1  

3   

ク  ク  Dec．65  255．1 14．0  70．0   3．8  875．5  4＆1  236．6  13，0  
ク  〃  Mar、66 186、5   7．1  69．7   6．1  糾0．0  24．5  161．4   6．2  

TablelO． TheDeposits of RadionllClidesand Extractio工IRateswith HClin Soil・－Nov．，1965to Aug．，1967－  

By M・Saiki，H．Kamada，K．Kimura，K．Kinjo，andE．Nakano  
「胞才わ和才血5滋ねねげ加わわg才甜gβdβ那郎ノ  

Sampling  90Sr  iOSIiU 
加血   Da鹿 慧血CmC  

Yokogoshi，NHGATA  Dec．65  4a90  26．0  46  153．0  78  23．0  57  
ク  〃  Sept．66   9．67  19．0  13  6＆0  41  10．0  47  
ク  〃  Dec．66  13．85   64．9  25  291．3  52  37．4  48  
ク  ク  Aug．67  21．98  11，6  28．2  30．6  

Eoiwa，TOEYO  Dec．65   6．00   45．6  34  21．0  53  15．0  53  
ク  ク  A噛．66   6．00   30．0  19  20．0  27  12．0  35  
ク  ク  Dec．66  1．48   33．1  17  285  67  14．6  48  
ク  ク  Adg．67   5．73  12．2  10．7  14．2  

Hirakata，OSAKA  Dec．65  14．00  9．0  44  65．0  74  30．0  44  
ク  〃  Mar．66   7．10   28．4  21  3a2  74  14．1  44  
〃  〃  Aug．66  11．74   52．0  17  72．0  62  29．0  65  
ク  ク  Dec．66   5．84   56．3  27  62．3   60  27．9  39   

M・：：∴ 2 2   

二 

撃匡…享…享曇≡三… 
藩Depositofextractwith6N一位Cl  

甜Totaldepos兢  …旦Cl 
xlOO  

（15） 



Part2 胸an Ana妙ticalChemisi7yLkeanh  

TheJapan AnalyticalChemistry Research  

Institute has analyzed surface soilsamples col－  

lected from16prefectures，tO determine the total  

deposits of fallout．Samplinglocations areindi・  

Catedin FigurelO．   

Sampling procedures and treatment method  

Of the samples for strontium－90and cesium－137  
analyses are the same as those mentioned in the 

explanation of page6～7，Issue No．40fthispub－  

1ication．  
ResultsobtainedduringtheperiodfromJuly  

1966to December1966，are Shownin Tablell．  

Tablell． 90Sr，137Cs andl仙Cein Soil－J11l．1966to Dec．1966－  

ByT．Asari，M．Chiba and M．Kuroda  

〃お声α乃A，2α抄批αJC励磁励ツ戯馳m通助成加呵  

（Continued from TablelO，Issue No．9～100fthis Publication）  

DrySoilCo11ected  90Sr  137Cs  ＋144Pr  
Location  

Jul．1966  

Sapporo，HOKKAIDO  
Aomori，AOMORI  
Murata，MIYAGI  
Mito，IBARAGI  
Yokohama，KANAGAWA  

Atsumi，AICHI  
Miya2：u，KYOTO  
Tsuyama，OKAYAMA  
Tottori，TOTTORI  
Kocbi，KOCHI  

Nagasaki，NAGASAKI  
Yamakawa，KAGOSHIMA  

AⅦg．66  

Tsuruga，FUKUI   
Mihama， ケ   
Fukui，   ク  

Hiroshima，HIROSHIMA   
Sawara，FUKUOKA  

Weight Ca  
（％）（％）  

（芸）pCi／kgmCi／km2mCi／gCapCi／kgmCi／km2mCi／gKmCi／km2  
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0
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0
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史
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0
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96．72 0．166 0．252  
99．25 0．335 0．142  
92．02 1．026 0．289  
96．47 0．322 0．290  
93．96 0．22  0．083  
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144Ce   
＋144Pr  

Dry SoilCollected  9QSr  137Cs  
Location  Type  

Weight Ca K ー‘る‘▲し 
（諒（蒜）pCi／kg mCi／km2mCi／gCa pCi／kg mCi／km2mCi／gK mCi／km2 （％）  

S¢pt．も6  

Wakayama，WAKAYAMA Green 98．66 1．88 0．25  315  12．9  17  801  32．9  320  31．6  

Nov．66  

Sapporo，HOKⅨAIDO  
Aomori，AOMORI  
Murata，MIYAGI  
Yokohama，KANAGAWA  
Akabane，AICHI  

Wakayama，WAKAYAMA  
Tsuyama，OKAYAMA  
Kochi，KOCHI  
Sawara，FUKUOKA  

Dee．66  

Mito，IBARAGI  
Mibama，FUKUI  
Tsuruga， 〃  
Fukui，   〃  

Miyazu，KYOTO  

Tottori，TOTTRI  
Hiroshima，HIROSHIMA  
Nagasaki，NAGASAKI  
Yamakawa，EAGOSHIMA  
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Ⅱuman Data  

Ce或Ⅶm－137imⅡⅦmamロrine  

「胞子わ搾αJ彪5～払ねqr勉dわ毎Cαg立よβ乃C郎ノ  

Since1963，the cesium－137contentin human  

urine has been determined to estimate the popu- 

lation’s cesiuⅡト137body burden．  

Daily urine samples were collected monthly  

fromthesamemaleindividuals selected from the  

S也ffs of the NationalInstitute of Radiological  
Sciences andtheInstitute of Public Health．The  

sampleswereoccasionallycollectedfromstudents  

of thepolicesch占01inSaitamaprefecture．  

Urine samples were acidi丘edwithmitric acid  
after addition of a cesium carrier．Cesium was  

coprecipitated with ammonium molybdophosphate 

and the precipitate was dissoIvedin a sodium  

hydroxide solution．－The solution was passed  

through a column of Dowex50W－Ⅹ12ion ex－  
Change resin（H＋type）on which cesiumwas re・  
tained．Finany，CeSiumwasprecipitatedin for事n  

Of platinothlorate andits beta－aCtivity wa＄ de－  

termined by use6f alow・background counter．  

Determination of potassium was carried out by 

鮎．mephotospectrometry．   

Results obtained from April1964to March  

1967 are shownin Tables12and13．  

Figureslland12show thevariationsof the  

month王y average content of daily urine．  

Table12・J37CsinHllmanlJrine －Apr．1964toMar．1967－  

By M．Saikiand M．Uchiyanla  

仰城血扉加地油川＝肋軸物如＝賊鍬衷  
（ContinuedfromTable13，Is＄ueNo．60fthi＄Publication）  

ResultsobtainedfromthestafFsofNationalInstituteo董RadiologicalSciencesandNationalInstit11teOfPublicHealth  

Subject pCi C．U．  
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Table13．  137CsinⅡumanUrine －Jul．1964to Mar．1965－  

By M．Saikiand M．Uchiyama  

（肋fわ邦αg血ざfff〝～β（ゾ励dわわgf招Jぶぢ∫g乃C郎ノ   

Results obtained from thestaffs ofthepoliceschoolinSaitamaprefecture  

Subject  pCi C．U．  Subject  pCi C．U．  Subject  pCi C．U．   

Jul．1964   Ⅳ○Vt，64   新札ー．■65   

I  161  132   Ⅰ  58  43   1  74  59   
Ⅰ  96  73   Ⅰ  54  45   2  89  87   
H  171   122   Ⅰ  71  69   3  74  50   
N  lO4  87   S  61  44   4  96 67   
0  88  121   H  lO6  79   5  64  49   

S  81  92   T  52  78   6  72  74   

Av．   117  105   Av．  68  60   Av．  78  64   

Sept．，64   Jam．1965   

Ⅰ  71  95   1  76  65   
Ⅰ  34  38   2  88  75   
H  74  88   3  107  80   
N  121  111   4  93  70   
0  69  38   5  102  90   

S  77  55   6  73  52   

Av．  74  71   Av．  90  72   

（20）   



Figurell． The Variation of131Csin HumanUrine  

－Apr．1964to Mar．1967－  

Apr．Jul． Oct．Jan． Apr．Jul． Oct．．1an． Apr．．1uI． Oct．，1an．  

1轍  ト  1965  二  1舗6 ゴ粥7  

（21）   



Figure12・TheVariationofCesiumUnit（pCiof137Cs／gK）inHumanUrine  
－Apr．1964to Mar．1967－  

C．U．  

（22）   



DATA OF THE SEVENTH NUCLEAR 

TESTOFTHEPEOPLE，S  

REPUBLIC OF CHINA 

MeteorologlCalData                               ●  

Gross Beta・radioactivityin Rainand Dry Fallout  

Partl「肋ね0和才曙わαg Agぞ乃αノ  

Survey of grossbeta－aCtivityin precipitation  

and airborne dusts has been conducted with the  

networkof13stations shownin Figure13．Pro－  

CeSSeS Of sampling and counting are the same  

OneSWiththatintheexplanationonpage2，Issue  

No．50f this publication series．  

Theseventhnucleartestofthe People，s Re－  

public of China was carried out on the 24th of 

December，1967accordingtothenewsreportings．  

Theresultsobtainedduringthe period from the  

23rdofDecember，1967tothe21st，January，1968  

areshowninTables14and15．Bothairbornedust  

radioactivity concentrations and radioactive de＿  

POSitsintheseperiodwere comparablylowwith  

theexceptionoftwoorthreepeaks．  

The丘rstarrivalofthefalloutwasonthe25th  
OfDecember，1967but the radioactivity concen－  

trationswereverylow．Transitoftheradioactive  

CloudoverJapancan be understoodbyMeteoro－  

logicaltrajectories drawnin Figure14in which  

Showedthestartingtimeandlocationofairparcel  

assumed as O3hOOm（GMT）on the24th of De－  
Cemberand900E，400Nrespectively．   

Characteristicsofthefalloutinthiscasemay  

besummarizedasfollows，i，e，（1）veryearlyar・  

rivalortransitofthefalloutcloud，（2）virylow  

COnCentrationsofthefirstfallout，（3）appearance  

of the second or third fallout after passed the 

COurSeOfarroundtheworldinwhichradioactivity  

COnCentrations are higher than thefirst．  

（23）  

These situation can be understood as com＿  

pared with the circumpolar trajectory chart of 

300mblevelshownin Figure15，and the time  

Variation of gross beta－aCtivityin precipitation  

and airborne dusts showsin Figure16．  

Figure13．Fallout Observation Network of  

MeteorologicalAgency  
140●  1450E   



Table14． Grossβ－aCtivityin Rain －Dec．23，1967toJan．21，1968－  

Compiled by N．Murayama，H．Fuiimoto，H．Ueno，H．Shimura and S．Maeshima  

「肋gβ∂r¢わg才躇g4卵形印ノ  

Upper Rank：Concentration（pCi／CC）  
Lower Rank：Deposition（mCi／km2）  
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Table15． Grossβ－aCtivityin Dust －Dec．，23，1967toJan．，21，1968－  

Compiled by H．Fujimoto，H．Ueno，H．Shimura and S．Maeshima  

r〟どょgoγ0わg古cαJAgβ搾りノ  

（pCi／m3）  
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Figure14． The MeteorologicalTrajectory at the Time when The7th Nuclear  
Test was carried out by the People’s Republic of China  
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Figure15． The Circumpolar trajectory of300mb Levelin association  

With the December24，1967explosion．  

げ                                                            l  

l  

18げ  

Figure16・ TemporalVariation of Grossβ－aCtivityin Rain and  
DustneartheGround（MaximumValue：inJapan）  

PCi／cc（Rai】1）  

pCi／In8（Dust）  

nCi／kmZ（Deposition）  

1’川l岬1  

Rain  
Dust  

Depo5ition  

凸くこ  「遮二‥、＿．1メ  
∠L一－●－→′▼  ■  ＼J＿一一丁  

24 ニZ6  28 3U 1  3  5  
Dec．，1967  

9 il lこi  15 17 1ミ） ご1 こ三3  コ5 27 ヱ～） 31   

，丁こHL．1Ⅲは  
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Part2（MdeorolqgicalLkeanhIhsiitute，7bkyo）  

TheMeteorologicalResearchInstitute，Tokyo，  

measured beta－radioactivityin rain and dry fall－  

Out COllectedin a tray at theinstitute．  

period from the14th of December，1967to the  

22nd ofJanuary，1968when the effect ofthesev－  

enth nuclear test by the People’s Republic of  

Results of measurementsobtainedduring the China was noticed，are Shownin Table16．  

Table16． Deposits of Radioactive Fallout －Dec．14，1967toJan．22，1968－  

By Y．Miyake，K．Saruhashi，Y．Katsuragiand T．Kana2：aWa  

r肋ねOr∂わg才cαg点βざβαr虚血5fオね‘ね，To如∂ノ  
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ChemicalCompositionof Dry Fallout  

「肋ねβ和才曙ブcαJ点お紹〝ゐ血5～グね‘′β，7b砂0ノ  

The MeteorologlCalResearchInstitute，Tokyo  

carriedoutradiochemicalanalysisoffalloutparti－  

cles collected from the26th to the27th of De－  

cember，1967whentheeffectofthe seventh nucle－  

artestby thePeople’sRepublic of Chinawasde－  

tected．ResultsobtainedareindicatedinTable17．  

Table 18 shows the contents and ratios of 

uranium－237and neptunium－239in fallout parti－  
Cles orlginated from the seven nuclear tests by  

the People’s Republic of China．   

（27）  



Table17．RadiochemicalAnalysis of Fallout Particles  
Date of sampling：Dec．26to27，1967  

（The valuereducedonthe9thofJanuary，  

1968）  

By Y．Miyake，K．Saruhashi，Y．Katsuragl，  

T，Kana2；aWa and Y．Sugimura  

「肋ねOrOわgオαJ励5gαr通力7ぶ∠言≠〟fβ，r♂毎〃ノ  

Table18．Contents and Ratiosof237U and239Np  
in bomb debris  

By Y．Miyake，K．Saruhashi，Y．Katsuragi，  

T．Kanaz；aWa，and Y．Sugimura  

川ね知肌句亦血＝敗賦椚戒力感肋鹿，7b如ノ  

（7days after test）  

Dateoftest  
‡蒜I2；冨デ  337U／239Np  

Nuclides  Ficct  Oct．16，1964（Thelst Test）  

May14，1965（The2ndTest）  

May 9，1966（The3rdTest）  

Oct．27，1966（The4th Test）  

Dec．28，1966（The5th Test）   

Jun．17，1967（The6th Test）  

Dec．24，1967（The7th Test）  

髄
．
〇
3
．
3
2
桝
旭
 
0
 
0
 
0
 
0
 
（
U
 
 

237U  

239Np  

99Mo，132Te，  
103Ru，106Ru，106Rb  

95Zrト95Nb  

89Sr，90Sr，140Ba  

Rare Earth Elements  

Gross Beta・Radioactivityin Upper Air  

「忍お孤灯ゐα乃dかβ〃βJq夕椚β〝f且¢，ノβ♪α〝♪q斥乃SβAgg乃αノ  

Figure18 shows the temporalvariation of  

gross beta－aCtivityin upper air ataltitudes from  

6km to12km．  

Figure17．Three Sampling Areas ofJapan 

Since1960，Research and Development H．Q．，  

Japan Defense Agency has measured the beta－  

activity of dustin thelowerlayer of the strato－  

SPhereandtropopauseusingaircraftascollectors．  

The samples were taken over three areas of  

Japan using both dust samplers attached under  

the aircraft wings and gumm寧d papers attached  
in front of them．  

The sampling aightwithgummedpaperswas  

made uslng tWO aircraft at the same time，One  

Of which made a normalsamplingflight and the  

Other only upward and downward 且ight．The  

difEerence between the amounts of radioactivity  

of the samples collected by the two aircraft is 

taken as the value at the負ight altitude．  

Figure17showsthreesamplingareasofJapan  

and results obtained are shownin Table19．  

As to the seventh nuclear test，the consider・  

able large amount of radioactivity was detected 

especiallyin Chubu sky area．   

Itisassumedthatthephenomenonwascaused  

by the low decay of radioactivity and the small 

Spread of horizontaldiffusionofradioactive cloud，  

because the radioactive cloud reached the Japan 

Sky area one or two days faster than the past  

nuclear tests．  

（28）  

げ  14打E●   



Table19． Grossβ－aCtivityin Upper Air －Dec．，25to Dec．，28，1967T  

By S．Igarashi  
「点βざβαγ戊α乃dββ〝め♪朋β乃才且Q・，．わ如乃かゆ那β4gβ乃印ノ  

（pCi／m3）  

Tohoku  

12，000m 6，000m  

Sky Area  Cbuba  

ll，000m lO，000m 7，000m 6，000m  

Kyusbu  

12，000m 8，000m 6，000m  

Dee．，25，1967  

11．00a．m．  

2．00p．m．  

4．00p．m．  

6．00p．m．  

8．00p．m．  

Dee．，26，1967  

9．00a．m．  

1．00p．m．  

5．00p．m．  

De¢．，27，1967  

9．00a．m．  

10．00a．m．  

2．00p．m．  

Dee．，28，1967  

9．00a．m．  

17，960．0  

8，800．0  

1．2  

1．6   

1，450．0  

0．1  

pCi／m3  Figure18．TemporalVariationofGross  

β－aCtivityin Upper Air   
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IIighly Radioactive Fallout Particles  

「肋如乃αJ血5才gね‘ねげ助dわJ曙わαg5cgβ符C俗ノ  

Dailyrainanddryfalloutsamples  

Were COntinously（from9a．m．to the  

next9a．m．）collected on the roof of  

the building of National Institute of 

RadiologicalSciencesin Chiba city，  

to determine the gross beta－aCtivity  

and activity of radio－iodine． And  

also fallrate and gross beta－aCtivity  

Of highlyradioactivefa1loutparticles  

Weredeterminedeveryanhouruslng  

Geiger M也11er survey meter．   

In the samples collected every  

daylnlOOOcm2 during the period  

from25to29December，1967，radio・  

activeties considered to be originat－  

ed fromthe debris ofthe7th nuclear  

test carried out on the 24th of De－  

Cember，1967，Were nOt detected．  

During2p．m．to3p．m．of26De－  

Cember，1967，3particleshavinghighy  

radioactivity of up to70mpCi，Were  

detectedin7m2．The particleswere  

analyzed by a scintillation gamma－  

ray spectroscoplC method．  

Thevariationingamma－raySPeC－  
troscopicmethodareshowninFigure  

19．From results of estimation on  

gamma－ray energie and decay，those  

Particles were presumed to contain  

Np－239，Mo－99＋Tc－99m，Ba－140＋La  

－140，Ce－143，Zr－97＋Nb－97m＋Nb－97，  

Te－132＋I－132，Sr－91＋（Y－91m）＋Y－91  

andSr－93＋Y－93etc，andtheparticles  

Were COnSidered to be originated  

from the debris of the 7th nuclear  

explosion test．  

Figure19・Gamma－raySpectrum of Highly Radioactive Fallout Particles  
By．M．Saikiand H．Kamada  

「肋′わ乃αJ劫ざ才才ね‘≠βげ励グわわg首相g5c才β柁Cβり   
Cpm  
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Dietary Data  

RadioactiveIodinein］Ⅶilk  

rAb≠わ乃αgJ如才グね‘fβげ月αdわJ（好古cαg5cね乃C郎ノ  

The concentration of radioactiveiodinein  

rawmilk was determined byNationalInstituteof  

RadiologlCalSciences during the period from27  

to30，December，1967．  

The raw milk samples were taken from a  

farm through a milk collecting centerlocatedin  

the northern part of Chiba Prefecture．   

Iodineinthe raw milk sampleswaschemical－  

1y separated and measured for radioactivity by a  

low background beta counter uslngIodineこ131  
Standards．  

Results obtained are shownin Table20．  

Any slgni点cant concentrations of radioiodine  
Were nOt detected during the above period．  

Table20．RadioactiveIodinein Milkinthe northern  

Part Of Chiba prefecture  
－27to30，December，1967－  

By G．Tanaka and H．Kawamura  

「肋如乃αg劫ざオブ≠〟オβげ励dわわがCαJScfβ乃Cβぶノ  

Concentration of  
RadioactivieIodine  

（pCi／J）  

Date of  Date of   

Sampling Determination  

27，Decり1967 29，Dec．，1967  0．26±0．77  

30， 〃  ク  30，ク  ケ  0．24±0．93   

（31）  
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