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MeteorologicalData
●

Strontium･90&nd Ce8ium･137iA R&in&Ad Dry F&1lout

(拗α乃Aれα抄掠αJC如桝fざ坤励ざgα〝ゐ血5f血相

Since May1963,theJapan AnalyticalChe-

mistry ResearchInstitute has measured the

levelof Strontium-90 and Cesium-137in sam-

ples acquired at variousl∝ations throughout
Japan.Samplingandpre-treatmentforconcen-

tration were performedby24prefecturalpublic

healthlaboratories throughoutJapan.
Samplinglocations areindicatedin Figurel･

The collection tray has an area of5,000cm3,

andis exposed to rain and dust for about a

month.Thedepthof waterin the trayis kept

atlOmmtopreventdust frombeingblownaway･

At the end of each month,Waterin thetrayand

water used to wash the tray are combined with

strontium and cesium carriers,and passed

througha columnfi11edwithsodiumtypecation

exchange resin(Dowex50W～Ⅹ8,50～100mesh)･
The columnis then sent to theJapan Analytical

Chemistry ResearchInstitute for analysis･

After the fractioncontainingbothStrontium-

90and Cesium-137iselutedfromtheresin,radio-

chemicalanalysisis carriedoutusingthemethod

recommended by the Science and Technology

Agency.

Results obtained during the period from

March1966 to February1967 areindicatedin

Tablel.

Figurel.Rain and
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Precipitation

(mm)
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Table2showsthemonthly mean values of

Strontium-90andCesium-137collectedbythe24

stations during the period fromApril,1966to

February,1967.

Table3shows the totalamount of Stron-

tium-90andCesium-137depositsduringtheperiod

fromMarch,1966toFebruary,1967･
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Figure2.Air-1x)rneDust Sampling血tions
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Table4.00Sr,137Csand141Cein Air⊥tx)rne Dust-Apr.toD∝..1

By T.Asari,M.Chiba and M.Kurda

(♪ゆ〃ガA〝ゆJわdC加融叫"触削血=如価血)

(Continuedfrom Table7,IssueNb.9～10,Ofthis Publication)
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AirInhaled E缶ciency of 90Sr
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ExternalDose Data

ExternalDose80f R&di&tion from F&1lout

(力t5J血Jピザ勒5fcαJα柁dCゐg桝fcα′Jおざβ脚℃れ鈍才わ乃αJ血ざJ加ゎげ勉dわJ呼如

Externaldosages of radiation from fallout

materials have been observedin Tokyo since

1958,andin Chiba since1962.*

Observinglocationsareindicatedin Figure3.

Directdose measurements are madebyspherical

ionization chambers**and a scintillation counter

With a specially designed shield around the NaI

(Tl)crystal***. Scintillation survey meters are

used for gammaqray dosimetry.

InTokyo,COntinuousmeasurementsaremade

using an ordinary scintillation counter. An

ionization chamber and the specially designed

SCintillation counter are used for comparison.

In Chiba,a SCintillation survey meterwithaNaI

(Tl)crystalis used and sometimes a pla$tic

SCintillation counter****and anionization cham-

ber are used for comparison.

Measurementsin Chiba are madein an open

field at one meter above grassy ground.Measu-

rementsin Tokyo are made on the roof of the

building ofInstitute of Physicaland Chemical

Research.Dose values at thelevelof onemeter

above thepavedgroundisobtainedbycorrecting

the results measured on the roof*.

Monthly externaldosesfromfalloutmaterials

Observed atthese twolocationsduringtheperiod

from1965to1967are shownin Table5and6.

*F･Yamasaki,M.Okan0,T.Nagaharaand H.Watanab:

ExternalDoses of Radiation from Falloutin Tokyoand

its Vicinity,Journalof Radiation Research Vol.5,Nb.
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Table5.Monthly ExternalD鵬e9due toFal10utin Tokyo-J盆n.,1965

By M.Okano

(血班加ね扉1勒扇血山肌=池川血虜R餓御血)

(Continuedfrom Table7,IssueNo･7,Ofthis Publication)

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

Monthly 1965 0.5 0.5 0.5 0.5 0.7 0.8 0.9 0.7

External 1966 0.4 0.3 0.2 0.3 0.4 0.3 0.3 0.3

Doses(mr)1967 2.0 0.8 0.4

Table6.Monthly ExternalDoses due to FaLlloutin Chiba-Jan.,1965

By H.Watanabe

(凡如彿d九蘭血加q=払血血新路=最初蝕)

(Continued from Table7,Issue No.7,Ofthis Publication)

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

Monthly 1965 0.4 0.6 1.1 0.5 1.0 1.1 0.6 0.8

External 1966 0.04 0.4 0.2 0.4 0.6 0.7 0.9 0.7

Doses(mr)1967 4.3 0.8 1.2

Ⅱuman Data

Strontium-90ConterLtSimⅡuman Deciduous Teeth

(肋Jわ紹αJ九∫招〟Jg〆助αJ助)

Since1961,the Strontium-90 contentsin
human deciduous teeth were measured at the

NationalInstitute
of Health for estimating the

relationship between Strorntium-90 burden of

Children and the form offeeding.

More than 40,000 human deciduous teeth,

COnSisted ofincisors 64%,Canines 23%,first

molars 8%,and second molars5%,have been

COllected from various parts ofJapan.The

also summarized Tab

type ofincrement(

District.

The surveyforSt

Of adult type was p

teeth aged20to87y(
in Table9andnosign

Table 7. 90Srin



Figure4.Depsition of90Srin Human Deciduous Teeth(Kanto Distric
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Table9.90Srin Human Permanent Teeth

By T.Nagai,S.Okada,T.Komai,an

(Ⅳ助加血=加混血紬q㍉焼畑肋)
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The CoACentration of Cesium･137in Human Organs

(〃bfわ乃αJ血∫J〟〟とgげ助dわJ曙fcαJ5cfg柁Cgざ)

The determination of Cesium-137in human

OrganShasbeen carriedout to know the accumu-

1ated amount andthe distribution of the radio-

nuclide fromthe environmentalcontaminationby

radioactive falloutinJapan.

The samples ofliver,kidney,Spleen,Small

intestine and diaphragma were obtainedfromthe

Hospitalof NationalInstitute of Radiological

SciencesinChiba,duringthe period from August

to Septemberin1965.The samples were stored

in a deep freezer untilthey were analized.

Wet samples were dried atllOOC for two or

three days,then heated to 450～5000C for about

12bours.

The analyticalpr∝edure appliedis outlined

as follows: The ast】

Carrier(50mg)added
dilute hydrochloric a(

made 6.5N acidic b

Shaken with an equall

ketone.The aqueous

dryness and the residu

nitric acid.The solutj

the usualmethod and

Chloroplatinate was,a

Subjected to beta一ヾOunl

Tracer Lab.The reco

in the range of85～88タ

The origin of theミ

analyses are summariz



Tablell.The ConcentrationoflI7C8in Human Orpさ-Aug.toSe

By G.Tamaka and A.Tomikawa

(勅血刷れ如血油川卜馳戯勅錘瓜餌加㈹)

(乱叩1●臥mpl●)

恕監 慧;tごf Age Sex Organ

(甚i/1㈱g･WetWeight)(

1 Aqg.1,1965 32 female

2 Sept.25,1965 29 female

3 Sept.1,1965 64 male

4 Sept.14,1965 58 male

5 Sept.22,1965 59 male

Liver

S.intestine

Liver

Kidney

Lung

S.intestine

Liver
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Kidney
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MeasuremerLt
Of R&dium･226in Bone ofJ&P&ne8e PeOPle

(凡血糊れ触抽油川=払抽極面〟激励躁)

The Radium-226 concentrationin bone of

Japanese people collectedin three citiesis repor-

ted.The bonesampleswerecollectedinSapporo,

Tokyo and Xyotobeinglocatedgeographicallyfar

from each other andin the areas of densely

populated respectively. Samplinglocations are

indicatedin Figure5. The samples were taken

from subjects that hadlivedforlongtimeineach

Cities.In mostcases thesamplesusedwereribs,

and the ages atdeath of them ranged from6to

78years old.

The radium emanation technique developed

by G.L.Bate et al,*was used todetermine the

Radium-226content.The Radon-222generated

from Radium-226in a sample was accumulated

Figure5.Human
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WaSSubtractedfromthe mean ofthe measured
COuntS,thenthe Radium-226content

wa$Calcu-
1atedcomparedwiththestandardsampletreated

withthesamemethodasitwasabovedescribed.

The results meas

*G.L.Bate,H.L.VoIch

Radon Counting Systerr】

1954.

Table12.Radium-226in Human Bone

By S.Ohnoand H.WatanatX

(肋抽血Ⅷ励加須れ助鋤塙両県鍋肌
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Dietary Data

Strontium･90&nd Ce8ium･137in Milk

Partl(ntimalhstituieqfAnima11hdustry)

The observation of the month1y variationin

Strontium-90and Cesium-137contentinmilkwas

conducted at the NationalInstitute of Animal

Industry.

Samplesweretaken fromthe same cow,if

possible,atthefarmoftheInstituteandsixother

prefecturalagrlCulturalexperimentalstations,

andanalyzedbythe methodrecommendedbythe

Science and Technology Agency.

Samplingstations areindicatedin Figure6･

Results obtained during the period frQm

March,1966toJanuary,1967areshowhinTable

13.

Figure6.MilkSa
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Table13.90Srand137Csin Milk-Mar.,1966toJan.,1967-

By H.Danbaraand T.Mitsuhashi

(肌血肋ガ血舶加れげA血相=混血呵)



Comrx)nent

Location

Ca(g/t) K(g/l) 明Cp( (pCi/gCa)

Kamishinkawa,TOYAMA

Chiba,CHIBA

Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

M8y66

Kamikawa,HOKKAIDO

Iwate,IWATE

Kamishinkawa,TOYAMA

Chiba,CHIBA
Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

Jull.66

Kamikawa,HOKKAIDO

Iwate,IWATE

Kamishinkawa,TOYAMA

Chiba,CHIBA

Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

Jul.66

Kamikawa,HOKKAIDO

Iwate,IWATE

Kamishinkawa,TOYAMA

Chiba,CHIBA
Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

Aug.66

Kamikawa,HOKKAIDO

Iwate,IWATE

Kamishinkawa,TOYAMA

Chitn,CHIBA

Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

Sept.66

Kamikawa,HOKKAIDO

Iwate,IWATE

Kamishinkawa,TOYAMA

Chiba,CHIBA

Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

Oct.66

Kamikawa,HOKKAIDO

Iwate,IWATE
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Compnent

Location

Ca(g/J) K(g/り (pCi/gCa)

Dee.¢6

Kamikawa,HOKKAIIX)

Iwate,IWATE

Kamishinkawa,TOYAMA

Chiba,CHIBA

Gotemba,SHIZUOKA

Kida,KAGAWA

Mitsui,FUKUOKA

J8れ.19¢7

Kamikawa,HOKKAIDO

Iwate,IWATE
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Gotemtn,SHIZUOKA
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Part2(JqPan Ana抄ticalChemistry&seanh hsiitute)

Since December1961,milk samples from

Various parts ofJapan
have been co11ected by24

prefecturalpublichealthlaboratoriesandanalyzed

for Strontium-90and Cesium-137 content at the

Japan AnalyticalChemistry ResearchInstitute.

Samplinglocations areindicatedin Figure7.

Threeliters of fresh milk were purchasedat

a representative farmin each prefecture and

Carbonized by the public healthlaboratories.

The carbonized samples were sentto theJapan

AnalyticalChemistry Research Institute and

ashed,then analyzed using the methd recom-

mended by the Science and Technology Agency.

Results obtained during the period Aprilto

September,1966are shownin Table14.

Figure7.Milk Sa
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Table14.90Srand13TCsin Milk-,Apr.to Sept..1966-

By T.Asari,M.Chiba,and M.Kur

(J如〃〝A〝めJ如JCゐβ桝嶽りRβ5βαrC廣

(Continuedfrom Table9,IssueNo.9～10,Of ThisPublication)

Compnent 帥Sr

Location

Ash(g/L) Ca(g/L) K(g/E) (甚i/L) (PCi

Apr.1966

Aomori,AOMORI
Nonoichi,ISHIKAWA

Fukui,FUKUI

Sanage,AICHI

Tsuyama,OKAYAMA

Nagasaki,NAGASAKI

May66

Sapporo,HOKKAIDO

Shiroishi,MIYAGI

Mito,IBARAGI

Kawamoto,SAITAMA

Izuoshima,TOKYO

Yokohama,KANAGAWA

Yuwaya,NIIGATA

Gotemba,SHIZUOKA

Kyoto,KYOTO

Nose,OSAKA

Akashi,HYOGO

Wakayama,WAKAYAMA

Aimi,TOTTORI

Kabe,HIROSHIMA

Kochi,KOCHI

Koga,FUKUOKA
Taniyana,KAGOSHIMA

Jun.66

Aomori,AOMORI

Yuwaya,NIIGATA

Nonoichi,ISHIKAWA

Fukui,FUKUI

Sange,AICHI

Tsuyama,OKAYAMA

Koga,FUKUOKA

Nagasaki,NAGASAKI

Jul.66

Sappro,HOKKAIDO

Shiroshi,MIYAGI

Akita,AKITA

Mito,IBARAGI

Kawamoto,SAITAMA

Izuoshima,TOKYO
Yokohama,KANAGAWA

Gotemba,SHIZUOKA

Kyoto,KYOTO
Nose,OSAKA

Akashi,HYOGO

Wakayama,WAKAYAMA
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StroAtiuJn･90&nd Ceさiu血･137iA Tot&1Diet

(♪ゆα抑A加わ〟とαJC加融呵再触舶血=如加地)

SinceJune1963,theJapanAnalyticalChemi-

Stry ResearchInstitute has conducted analyses

Of total diet samples from the18prefectures

Shmin Figure8.

Onecityand one villagein each prefecture
as representative of urban and rural districts of

these prefectures,reSpeCtively. Ten families

fromeachl∝ation were chosen at･random,and

eachfami1y presented a normal.portion of the

regulardietconsumedin one dayby an adult or

a child.Diet at specialoccasions wasavoided.
Composite samples from thelofamilieswere

ashed together and analyzed using the method

recommended by the Science and TechnoIogy

Agency.

Results obtainedduringthe peridfromMay

toJune,1966are shownin Table15.

Figure8.TotalDiet
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Table15.90Sr and137Csin TotalDiet-May toJun.,1966-

By T.Asari,M.Chiba and M.Kuroda

(J(ゆα乃A舛めJfc〃JC鳥β桝i∫J丹皮g5gαrCゐ血ぶ′

(Continud from Table2.Issue No.13,Of this Pubication)

DailyIntake

Ash(g) Ca(mg) K(mg)

Location Month
90Sr

(〆ニi)

(URBAN ADULT DIET)
Aomori,AOMORI

Akita,AKITA

Sendai,MIYAGI

Mito,IBARAGI

Omiya,SAITAMA

Odawara,KANAGAWA

Kanazawa,ISHIKAWA

Fukui,FUKUI

Kariya,AICHI

Kyoto,KYOTO

Kakogawa,HYOGO

Tottori,TOTTORI

Okayama,OKAYAMA

Hiroshima,HIROSHIMA

Kochi,KOCHI

Nagasaki,NAGASAKI

Kagoshima,KAGOSHIMA

Aomori,AOMORI

Yuwa,AKITA

Natori,MIYAGI

Tokai,IBARAGI

Niiza,SAITAMA

Shiroyama,KANAGAWA

Kashiwano,ISHIKAWA

Miyama,FUKUI
Nishio,AICHI

Yagi,KYOTO

Kakogawa,HYOGO

Shimotsu,WAKAYAMA

Fukut光,TOTTORI

Tsudaka,OKAYAMA

Shiwa,HIROSHIMA

Haruno,KOCHI

Tokitsu,NAGASAKI

Miyanojo,KAGOSHIMA

Aomori,AOMORI

Yuwa,AKITA

Natori,MIYAGI

Tokai,IBARAGI

Niiza,SAITAMA

Shiroyama,KANAGAWA

Matsuto,ISHIKAWA
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椚sh Data

TheCoACentr&tion of Strontium･90&nd Ce8ium･137in V&riou8Ei

COllected fromJ&P&n during1963to1966

(肋′わ乃αJ血∫J加ゎげ勉dfoJ呼加JScig乃Cg∫)

Since1963,radi∝h占micalanalysis of Stron-

tium-90and Cesium-137in ediblefish samples
have been carried out at National.Institute of

RadiolbgicalSciences.

Fish samples used for analyses werelsea

Waterfish,brackish waterfish and fresh water

fi$h.Sea waterfishes and brackish waterfishes

WereCaughtatadjacentwatersof Niigata,Hiro-

Shima,Fukushima,TokyoandFukuiPrefectures.

Fresh waterfishes were collected from the fresh

WaterpOOIsorlakesofHokkaido,Akita,Kyoto,

Niigata,Fukui,Fukushima,Ibaragi,Tokyo,

Aichi,Hiroshima andKagoshimaPrefectures.
Samplingl∝ationsareshowninFigure9.

Thesesampleswere dissected and separated
intomuscle,Viceralorgans and bone.

The radi∝hemicalanalyseswerecarried out

On the ashed samples.

The results were summarizedin Table16

and17.

TheEnglishandJapanesecommon namesand

SCientific names of samplefishe$are Shownin
Table18.

Figure9.Fish Sa

lHokkaido

2Akita

3Fukushima
4Niigata

5Ibrag1

6Tokyo

7Aichi

8Fukui

9Kyoto

lO Hiroshima

llKagoshima

1350

Table16･TheConcentrationof00Srinthe馳neofFisbes(甚i/goECa)-Nov.,1963
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Table17･Tile Concentration of137Csin the MuscleandViceralOrgansofFishes

-Nov.,1963to
May,1966-

By M.Saiki,T.Ueda,Y.Suzukiand E.Kase

(肋地肌=如価血匂り払仙毎血れ餌加∽)

Location

Niigata

Classification

byInhabitancy
English

Common name

Nov.1963 May1964

M. Ⅴ.0. M. Ⅴ.0. M.

Red barracuda

Japnese horse
mackerel

Mackerel

188.1 88.3
92.4

38.2 45.2 18.4 81.2 7.



Location

Niigata

Classification

byInhabitancy

A
〃
〃
〃
〃

〃
〃
〃
〃
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C
〃

English

Common name

Red barracuda

Japanese horse mackerel
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Location
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Common name

Japanese sting ray

Black prgy
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Carp

Feb.1965 May//

九′Ⅰ. Ⅴ.0. れ1. Ⅴ.0.
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26.3 11.6 3とi.1 13.8 4

30.1 18.6 16.6 14.n
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29.2 32.5 11.4 23.5 3
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Location
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Classi丘cation

byInhabitancy
Japanese Common Name English Common Name Scienti

Sea Water 缶sh

//

//

//

//

//

//

Brackish water fiish

//

Kurodai

Iwashi

Tanago

Konoshiro
Suzuki

Kichigi
Hata

Bora

Haze

Fresh w;1ter 丘sh Koi

Black prgy

Sardine

Sea chub
Gizzard shad
Sea t凪SS

Gray mullet

Goby

Carp

Funa Gi玩l
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Water Data

Strontium･90and Cesium･137in Source Water

(Jα♪α〃月〃αル′よ(､〟JC励扉叫再払削血=如伽血)

Since May1963,theJapan AnalyticalChemト

Stry ResearchInstitute has analyzed the Stron-

tium-90 and Cesium-137contentin source water

from21locationsinJapan.

Samplinglocations are shownin FigurelO.

To concentrate the Strontium～90andCesiumq137,

theion exchange method has been used.The

COlumn,fi11edwith sodium cation exchange resin

(Dowex50WqX8,50～80mesh),andlOOmlof car-

rier solution containing bothlOOmg of strontium

and cesium,Were SentinadvancefromtheJapan
AnalyticalChemistry ResearchInstitute to each

prefecturalpubic healthlaboratory.

At each prefecturalpublic healthlaboratory,a

lOOliter of water sample waspassed throughthe
column at the rate of121itersperhour,then the

column was returned to the JaDan Analvtical

FigurelO.Source Water

1Sappro

2Aomori

3Sendai
4 Akib

5 Mito

6Urawa

70dawara

8 Kanazawa

9Eiheiji
lO Shimizu

1300

11Nagoya

12Kyoto

13Kob

14Wakayama

15Tottori

160kayama

17Hiroshima

18Kochi

19Fukuob

20Nagasaki

21Kagoshima

1350
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Table19.90Srand137Csin SourceWater-Apr.,1966toJan.,1

By T.Asari,M･ChitnandM･Kurda

(♪卯桝A湘中仙戚C肋融叫打払削ね=如抽血)

(ContinuedfromTable2.IssueNo･14,OfthisPublication)

Location Source
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Location Source
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Madne Dah

The Concentr&tions of Radionuclide8in Surf&Ce Se&W&ter Coll

Coa如(1桝は～1粥瑚

(肋ff㈹αJ血5f血fβげ助dfoJ呼如J5cfg押Cg5)

Since1963,the concentrations of Strontium-

90,Cesium-137 and Cerium-144in surface sea

water have been measured to know the artificial

radioactivitylevelofcoastalsea waters ofJapan.

Sea water was collected seasonally from3

points of5localities;Fukushima
Coast,Niigata

Coast,Tokyo Bay,FukuiCoast and Hiroshima

Bay.These samplinglocalities are shownin

Figurell.

Each201iters of sample water was used for

analysis by the method,SuggeSted byShiozaki,et

al.〔J.Oceanogr.S∝.Japan,20(2),31(1964)〕.
Data obtained are shownin Table20.

Figurell.Surhce Sea

1Fukushima Coast

2Niigata Coast

3Tokyo Bay

4FukuiCoast

5Hiroshima Bay



Table20.Concentrations of Radionuclidesin Surface Sea Water collected from CoastalSea

By M･Saiki,Y.Ohmomoand H.Yamaguchi

(胸痛舶=相加元げ凡戒めg如J5cfg〝Cβ∫)
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