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EnvironmentalData

(1)ExternalExposureduetoNatura■Radiation(KINKl)

仰∂血朋//〃∫打餌由Of舶d血/og血∂J立由〃C印ノ

A fieFd survey ofexposure ratesduetonatural
radiation hasbeen conductedthroughoutthe Kinki

districtofJapanduringhothSeptemberandOctober

19丁3.

The situation of the KinkidistrictinJapanis

ShowninFigurel･Distributionofobservedlocations

inthedistrictisindicatedinFigure2･fneach.ocation.

meaSurementsofexposuresatonetofifteensites.one

Ofwherecontained5stationsatIeast.weremade.A

totaJof143sitesweremeasured.

Observationsweremadeus■ngaSPhericaIioniza･

tion chamber and severaJscinti"ationsurvevmeters.

The spherjcalpJasticionization chamber of which
innerdiameterandwa=thicknessare200mmand3

mm(acry[ate)respectiveJy hasadequate sensitivity

forfieldsurvey･Thechamberwasusedasastandard

Ofapparatus･butitisdifficu.ttousetheapparatus

ina‖Jocationson[vbytheapparatus,SOthatasurvey･

meterwithaNaJ(Tl)1"4>Xl..scintil[atorwasusedfor
regular measurements･Twotypesofsurvevmeters.

the onewith a2''¢x2,.Na((Tl)scinti"atorandthe

Otherwitha3''¢x3′'Nar(Tl)scinti[lator.wereused

asauxiliarvdevices.Boththl

meter were
usedin20site5

COmPared for draw=g a帽l;

Practica"y the directrei

Were reducedinto the corl

Plastic chamber through th

PrOPOrtion.Systematicerror

reading error(rodohIof tr

Within±6%(maximum ov

± 3.5%(standard 即rOr f山

Reading error of the survel

(standarderrorfor6pR!hrl.

Measurementsin openl

Onemeterabovetheground

exposurerates(pR/hr)were(
asterrestriafradiation.asitm

COntribution of fal[out due

Ve叩Sm州.

Gamma･ray eXPOSure rat

tionsineachlocation
aredlOl

lation exposure due to nat

Prefecture of the Kinkidistri

Tablel･Gamma･rayExposureRatesduetoNaturalRadiationsineal

LocationoftheKinkiDistrict-September&October197

byS･Abe･S･Hongo.T･Jdo.J･Suvama.Y.JnoueandK.fL

仰∂r/0朋//耶伯山おOf舶dね/叩血∂/∫c血c印ノ
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prefecture Location*
ExposureRate NumberofSites NumberofStati



Prefecture Location*

11 Shima

12 Nanto

13 Iinan

14 0uchiyama

15 Iitaka

16 0wase

17 Kumano

SHIGA 18 Kinomoto

19 Hikone

20 Imaヱu

21 0mihachiman

22 Shi9a

23 Kosei

24 0tsu

KYOTO 25 Mai

26 Miya乙u

27 Miyama

28 Wachi

29 Fukuchiyama

30 Kyoto

31 Uji

32 Nagaokakyo

33 Kameoka

OSAKA 34 Tanabe

35 Takatsuki

36 Hirakata

37 Shijonawate

38 Kadoma

39 Settsu

40 Ikeda
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Prefecture Location*
ExposureRate NumberofSites NumberofStat

(PR几r) ineachLocation ineachLocati･

46 Matsubara

47 Sakai

48 Tondabaya血i

49 Kishiwada

50 Izumisano

51 Misaki

HYOGO 52 Toyooka

53 Kasumi

54 Wadayama

55 Ikuno

56 Haqa

57 Yokawa

58 Nishiwaki

59 Fuku2:aki

60 Yama2:aki

61 Tatsuno

62 Sayo

63 Takara2iuka

64 Amagasaki

65 Nishinomiya

66 Eobe

67 Akashi

68 0no

69 Kakogawa

70 Hime]1

71 Aioi

72 Ako
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Prefecture Location*
ExposureRate NumberofSites Numbero

(PR几r) ineachLocation ineach】

WAKAYAMA 82 Hongu

83 Koya9uChi

84 Misato

85 Wakayama

86 Kainan

87 Hirokawa

88 Gobo

89 Tanabe

90 Shingu

91 Kushimoto
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★C.f.Fi9.2

★★ A = SphencalIonizationChamber

B=
SuⅣeymeterWith2'bx2"Nal(T史)Scintillat｡,

C=
SuⅣeymeterWithl′bxl"NaI(T史)Scintillat｡r

TabJe2.PopuJationExposureduetoNatural

RadiationsinEachPrefectureoftheKinki

DistrictbyS･Abe.S･Hongo.T.1do.

l.Suyama.Y.lnoueandK.Fujimoto
/〃∂如〃∂//〃扉/r〟抒Of舶d/0/og正∂/∫c由〃C即ノ

Prefecture

ExposureRate十

StandardDeviation

(〃R/hr)

MIE

SHIGA

KYOTO

OSAKA

HYOGO

10.1 ± 1.4

11.9 ± 2.5

9.4 ± 1.3

10.5 ± 1.5

10.4 ± 1.4

Population*

(Ⅹ1,000)

l

1,626

986

2,425

8,279



Figurel.TheSituationofthe KINKI

DistrictinJapan

Prefecture

l.MIE

2.SIGA

3.KYOTO

ヰ.OSAKA

5.HYOGO

6.NARA

T.WAKAYAMA
1100

1350

S亡A OFJAPAN

β

0



Figure2･DistributionofObservedLocations

intheKINKIDistrict(cf.Table27



(2)ExternalExposure due to NaturalRadiation

Tokai.Tozan

仰∂f由朋//〃∫拍〟拒Or舶d由/og正∂/∫c由〃Ce∫ノ

AfieldsurvevofexposureratesduetonaturaJ

radiation
has heen conducted throughouttheTokai.

Tozan districtofJapan durJng both Septemberand

OctDber19丁4.

The situation of the Tokai.Tozan districtin

J叩anisshownin Figure3.Distrjbutionofohserved

Jocationsin the districtisindicatedin Figure4.ln

eachJocation.measurements of exposuresat oneto

fifteen sites.one of where contained5stations at

least.weremade.Atotalof154sitesweremeasured.

Observations were made using a sF)herical

ionizatjon chamber and severaJscinti"ation survey･

meters.The sphericaIplasticionization chamber of

Whichinner diameter and walf thicknessare200mm

and3mm(acrylate)respective(yhasadequatesensitivi･
tyforfieJdsurvey.Thechamberwasusedasastandard

Ofapparatus.butitisdifficuJttousetheapparatusin

a"Iocations onJy bytheapparatus.so thatasurvey･

meterwitha Nal(TI)1"¢xl''scintiHatorwasusedfor

regularmeasurements.Twotypesofsurveymeters,the

OneWitha2''¢x2''Naf(Tりscinti‖atorandtheother
With a3''¢x3''Nal(Tl)scintiJlator,Were uSed as

auxifiary devices.Both the chamberand thesurvey･

meter were usedin 22sites a

COmPared for drawJng a relati

Practica"ythedirectrea

Werereducedintothecorrespor

Chamberthroughtherelationsh

Systematic error at calibratio

error(radon)of the p[astic

±6%(maximum over aller川

(standard error for6p R/hr)
error of the surveymeter jsi

errorfor6pR/hr).
Measurementsinopen[

One meter above the ground

rays exposure rates(FJR/hr)wc
aswe]Jasterrestrialradiation.i

thatthecontribution offa‖oul

WaSVerySm州.

Gamma･ray eXPOSure

radiationsin eachlocation are

POPuJation exposure due to

eachprefectureoftheTokai.T(

Table4.

Table3.Gamma･rayExposureRatesduetoNaturalRadiations

ineach LocationoftheTokai-Tozan District-

-October19丁4

byS.Abe.K.FujitakaandK.Fujimoto

｢〟∂r/0〃∂//〃ざ打ru紐Of月∂dね/og正∂/Sc由〃Ceぶノ



Prefecture Location*
ExposureRate NumberofSites Numbero

(PRIhr) ineachLocation ineach

6 Kamikuishiki

7 Fujiyoshida

8 Tsum

NAGANO 9 Iiyama

lO Nakano

ll Suヱaka

12 Nagano

13 0tari

14 Ko血oku

15 0macbi

16 Ueda

17 Komoro

18 Karui2:aWa

19 Saku

20 Wada

21 Matsumoto

22 Shio]1r1

23 Chino

24 Suwa

25 0kaya

26 Minamimaki

27 Ina

28 Kisofukushima

29 Komagane

30 Iida

GIFU 31 Kamitakara

32 Takayama

33 Shokawa

34 0saka

35 Shiratori
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Prefecture Location*

41 Toki

42 T如imi

43 Minokamo

44 Mino

45 Seki

46 Ka9am弘ara

47 Gifu

48 Hashima

49 09aki

SHIZUOKA 50 Gotenba

51 Fujinomlya

52 Nakakawane

53 Hamno

54 Tenryu

55 Kosai

56 Hamamatsu

57 Hamakita

58 Iwata

59 Fukuroi

60 Kake守aWa

61 Hamaoka

62 0mae2:aki

63 Saqara

64 Shimada

65 Fujieda

66 Yaizu

67 Shi2:uOka

68 Shimi2:u

69 Fuji

ExposureRate NumberofSites NumberofSta

ulR几r) ineachLocation ineachLoca･
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Prefecture Location*
ExposureRate NumberofSites

(PR/hr) ineachLocation

Numberof

in eachI

81 Bisai

82 Komaki

83 Iwakura

84 Inasawa

85 Tsu血ima

86 Nagoya

87 Kasugむ

88 Toyota

89 Toyoake

90 Tokai

91 Chi叩0

92 Kariya

93 0bu

94 Chita

95 Tokoname

96 Handa

97 Takahama

98 Hekinan

99 Anjo

lOO Oka2:aki

101 Nishio

lO2 Gamagori

lO3 Toyohashi
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★★ A = SphericalIonizationChamber
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Table4.PopulationExposuredueto

NaturalRadiationsinEachPrefecture

oftheTokai･TozanDistrict

bYS.Abe.K.FujitakaandK･Fujimoto

/〃∂如〃d/〃∫打山匝Of斤∂d/0/og/甜/ぶ亡由〃C郎

Preftcture

YAMANASHI

NAGANO

GIFU

SHIZUOKA
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ExposureRate

±Standard Deviation
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Figure3.TheSituationoftheTOKAl-TOZAN

DistrictinJapan

Prefecture
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Figure4.DistributionofObserved Locationsinthe

TOKAl-TOZANDistrict(cf.Table3)



(3)TritiumSurveillancearoundNucIearFacilitiesinJapan

byY.InoueandY.Kasida.

/〟∂一山〃∂//〃∫r/餌拒Of斤∂d/0/og正∂/ぶcf加ceざノ

ln
order

to measure the tritiumlevels.and

COnSequently to determine the public health slgnifi･

CanCe Of tritiumin the envjronmentalwater around

the nuclearfacilities,thetritiumsurvei11anceprogram

beganin1967[oca"yatTsurugaandMihamadistricts.

Nowadaysithasbeenexpandedtothetencommercial

nuclear power stations(Table5)and three nuclear
facilities.Theirlocationsare presentedin Figure5.

Thoughthefrequencvofsamplingwererestrict･

edonceortwiceayearinmostcases.thetimesandthe

POJntSWeremanagedtofixateachstationinorderto

follow the annualvariation of tritiumleveI.taking

account ofits seasonahlevariation.Samplingohjects
OfwaterwereseJectedhasicallvaccordingtofo"owlng

CategOries.

aILand water such as rivers.reservoirs or

POndsandwe"saroundthenuc[earstation

Which are uti暮ized astheorlglnalwaterof

theprlmarVCOOling waterorthedrinking

Waterinthestation.

bISeawateratorneartheinletortheoutlet

Ofthesecondarvcoolingwater.

C)Tapwateraroundthestation.
d)Land,Seaandtapwaterbeingfarfromthe

Station whose data are adoptable forthe

basetine to compare with those belongto

abovecategories.

For samples whose tritium concentrationis

t)elievedlessthan aboutlOOpCi/L.thevweree]ectro-
1vtlCaIIv enriched.and then counted by theliquid

SCintillationcounter.SomeofsampIeshelievedhigher

thanlOOpCi/lwereanaIysedwithoutanvenrichment
by thelow backgroundliquid scinti"ation counters.

Aloka LB600 0r Aloka LBl.Aloka LSC-LBlis

designedtouselargecapacjtvvials.1tstypicalcounting

efficiency of tritium andthe background count rate

Pr叩aredbymlXlngWitl

emu[sionscintillatorina

The results of ei

from6to12.respectiv七

SPOndingto each result

to12.respectively.

the data are asfo"ows.

not ref[ectedin allthe

around the nuclear po

faci]ities. Tritium c【川

and reseⅣOirs(pooIsI

about600pCi/]in196
atTsurugaandMihama.

PCi/lin19丁3at Genk;

2.5yearsin both cases.

暮evets of river sYStem

nearIy constant uptotl

in the range fromlOO

the districts.Thereafte

againin1976.Thesel

the tritium concentrati8

montMyatChiha,aIth8

both cases,Then.onll

reflectedin allthelal

POWerStationsandnucl(

Sea t〃aterSamPl

Or Ontheseashorefarfr.

to beinfluenced bv t

reactors or faci]ities.l

COaStalwaters decrease

柑Tlto30-40pCi/l

and Fukuiprefectures

almost constantin th(

in alldistricts which w

Centrationoftritiuminl

Tritium concentl



Table5.NucJearPowerPlants(Stations)

Location:

NameoftheCompany Abbreviation Townand

Prefecture

NameofNuclear Typeof

PowerPlant theReactor

TokyoElectricPower

Co.

TheJapanAtomic

PowerCo.

ChubuElectricPower

Co.

KansaiElectricPower

Co.

ChugokuElectric

PowerCo.

ShikokuElectric

PowerCompanyInc.

KyushuElectric

Power Co.

TEPCO Ohokuma,

FUKUSHIMA

FukushimaDai-ichi

Unit-1

Unit-2

Uniト3

JAPCO Tokai,IBARAKITokai Unit-1

Myoユ1n,FUKUI Tsuruga Unit-1

CBEPCO Hamaoka,

SHIZUOKA

KEPCO Mihama,

FUKUI

Ohoi,FUKUI

Takahama,

FUKUI

CGEPCO Kashima,

SHIMANE

SEPCO Ikata,EHIME

KYEPCO Genkai,SAGA

Hamaoka Unit-1

Mihama Unit_1

Unit-2

Unit-3

0hoi Unit●1

Unit-2

Takahama Umit_1

Unit-2

Shimane Unit_1

Ikata Unit-1

Genkai Unit_1

BWR

BWR

BWR

GCR

BWR

BWR

PWR

PWR

PWR

PWR

PWR

PWR

PWR

BWR

★( );Underconstruction.

Tahle6.FUKUSHJMA PREFECTURE

Tritium Concen

SamplingPointsaroundtheNuclear

Power Station

Water

SOurCe

jan. Jul.

13 26

1971 1971



Figure5 LocationofNucIearPowerStationsandNuclearFa

NUCLEAR POWER STAT10N

I TEPCO FUKUSHIMA DAI･lCH1

2 JAPCO TOKA1

3 JA∈RITOKA1

4 PNC TOKA1

5 JAER10HOARA1

6 C8EPCO HAMA-OKA

7 JAPCOTSURUGA

8 KEPCOMIHAMA

9 KEPCOOHOI

lO K∈PCOTAKAHAMA

ll KYEPCO GENKA1

12 SEPCOIKATA

13 CGEPCO SHIMANE

1ヰ00

S〔A OFJAPAhl

PACI円C OCEAN



Figure6.SamplingPointsaroundTEPCOFUKUSHIMADA_I_lCH

NuclearPowerStation.
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Figure81.SampIingPointsaroundJAPCOandPNCTSURUGANuc暮earP｡W
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Figure8-2.SampIingPointsaround KEPCOMIHAMANuclearPowe

l. Majogawariver.
2･ Ochiaigawariver.

3･Jnletofsecondarycooljngwater.

4･Outletofsecondarycoolingwater.

Of Reactor#1and#2.

5･Outletofsecondarycoo=ng
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Figure8-4.SamplingPointsintheSiteofKECPOOHOINuclearP
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Table9 HAMAOKA PREFECTURE

Sample

No.

SamplingPointsarpundthe

NuclearPower Station

TritiumConcentrati

Water Oct.,120r

SOurCe Novり6

1973

CBEPCO HAMAOKA NUCLEAR POWER STATION

l Intaketowerofsecondarycoolingwater

600meterfromsandhi11

2 IntakereservOirofsecondarycooling

Water

3 0utletofsecondarycoolingwater

4 Ni-inogawariver

5 TankforprlmaryCOOlingwater

6 TapatCBEPCO

stream lOl±44

Stream 156±32

Stream 59±40

Figure9.Samp[ingPointsaroundCBEPCOHAMAOKANucIearPowerStation
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Figurell.SamplingPointsaroundSEPCOIKATANuclearPowerStation



Figure12.SamplingPointsaroundKYEPCOGENKAI
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(47ConcentrationofCart)On･14inPlants

｢〃∂わ〃∂//〃∫r/餌紬Of舶d/ロ/og血/立由〃Ceざノ

The carbon-14surveY PrOgraminitiated1960
to gather data on currentleveIsofcarbon･14inenvi･

ronments.The studywasnecessary toestablish the

baseline concentration]eve(so that future deviation

from thehaselinecould beevaluated.PIantsessential

Oiland fermented alcohoIwere seIected as sample

materjaJs.The carbon containedinthesematerialsis

fixedfrom atmosphericcarbondioxidehyanabo[ism.

SO theY We"reflect the variation of carbon･14in
biosphere･The datahefore1967werepresentedin

No･19(1叩B)andNo.25(1969)ofthispuhlication.
Materialsandcountingmethods

(1)ThymoI;ThymoIwasobtained from the

essentiaIoiloforthodonJ叩OnithJmBenthwhichwas

Cu[tivatedandharvestedeverYyearintheexperimentaJ

fieldofMRSandChjbaUniversitY.Themethy[ation

WaS Carried out to eJiminate the strong quenching

action of the phenolic group of thvmol･Eighteen

grams of thymoJmethvlether was used asIiquid

SCintilrator bv adding O.4%PPO and O.01%POPOP.

(2)Mentho];MenthoIwas obtained from

Men納a arvensiiL which was cultivatedin the east

PartOfHokkaidoandpreparedbvKitamiFactoryof

Federation of Agricurturar Cooperative Society of

Year of

Harvest

Hokkaido.The血emicalc仰

P･Cymene WaS Carried out an

latorassameasabovesample.

刷Lemongrass oilニ1

tained from cymム叩Oタロ〃C/

Cu[tivatedinlzu Experimentj

P[ants.NationallnstituteofH

Minami･lzu.Shizuoka Pref.

from Lemongrass oilwas use

剛AIcohol;Allsampl

Were Obtained from theAIcoh

Of Trade andlndustrY.Ral

Were(a)sweet potatos cultil

turesinJapan(showninFi!

molasses and blackstrap ml

SeVeralcountriesrof Asia.SoI

Africa.(c)crude alcoholil
Argentina

and8razil.Mixet=

alcoholandlO mltoluene

O.8%PPO and O.1%dimethl

liquidscintillator.

The resu[ts obtained a

and Table14.Annualvaria･

Centrationareillustratedalsoin

Tat)le13.14cConcentrationinAIcoho[

SeweetPotato



SweetPotato

Yearof

Harvest
Prefecture dpm/g

inJapan carbon

Forelgn

Cou皿try

IBARAKI 18.4±0.3

KUMAMOTO 18.0±0.2

KAGOSHIMA 18.2±0.3

EHIME 18.1±0.2

IBARAKI 19.7±0.3

KUMAMOTO 19.7±0.3

KAGOSHIMA 19.8±0.4

dpm/9

carbon

FORMOSA 19.1±0.3

‖

18.0±0.3

‖

18.8±0.3

BRAZIL 18.2±0.3

SOUTHAFRICA15.6±0.3

‖

16.6±0.3

=

17.5±0.3

=

17.8±0.3

‖

17.7±0.3

‖

17.9±0.3

,, 19.9±0.3

PHILIPPINES

AUSTRALIA

BRAZIL

SOUTHAFRICA

20.5±0.3

21.2±0.3

21.4±0.3

20.2±0.3

20.9±0.3

20.5±0.3

20.2±0.3

IBARAKI 19･8±0･3 FORMOSA 20･6±0･3

AUSTRALIA 20.2±0.3

= 20.6±0.3

‖

20.3±0.3

,,

21.0±0.3

INDONESIA 21.4±0.3

=

21.3±0.3

,,

21.2±0.3

=

22.6±0.3

IBARAKI 18.3±0.2

KUMAMOTO 19.1±0.2

KAGOSHIMA 18.7±0.2

IBARAKI 19.4±0.2

KAGOSHIMA 17.8±0.2

INDONESIA l一?.4±0,2

AUSTRALIA 19.6±0.2

PHILIPPINES 19.2±0.2

CUBA 2〔1.1±0.2

PHILIPPINES 19.7±0.2

INDONESIA 20.2±0.2

ARGENTINA 19.7±0.2

AG‡-

U S



Year of

Harvest

Seweet Potato Molasses

Prefecture dpm/g Foreign dpm/g Forelgn

inJapan carbon Country carbon Country

KUMAMOTO 17.9±0.3 THAILAND 18.9±0.4 RAKISTA

KAGOSHIMA 18.4士0.3
= 18.6±0.4 PHILIPPIl

‖ 19.2±0.4 U.S.A

AUSTRALIA 18.1±0.3
‖

KAGOSHIMA 17.7±0.2 PHILIPPINES 18.4±0.2

Yearor

Harvest

PHILIPPI:

INDIA

INDONE≡

CHINA

ARGENT

AUSTRA

U.S.A

★
raw materialiswast

Table14.14CConcentrationofEssentia10it(1968to1975)

mymol

dpm/gcarbon

19.4*±0.4

18.7*±0.2

18.1**±0.1

Menthol

dpm/gcarbon

20.0±0.4

19.6±0.2

19.8±0.1



Figure13･SampJingLocationofRawMaterials
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t5IStrontium･90andCesium･137inFreshWater

佃∂〃伽em/由/月〃∂/r由C即お〃

Japan Chemicat An叫Sis Center hasan叫駆d
the strontium-90 and Cesium･137contentsin fresh

Waterfrom7prefecturesinJapanbYthecommission

OfScienceandTechnologYAgencyofJapaneseGovern･

ment.

The method describedin''RadioactivitY

SamplingLocation

乱Ⅳ叩DatainJ叩an

WaSaPPliedtotheanal

insamples.

R¢Sults obtaine

19丁6are如Venin Tabl

areshowninFigure15.

TaMe15.90Srand137CsinFreshwater

-Apriし19刊toMarch.197丁-
〃叩∂〃C/Tem正∂/月〃∂/yぶ血α〃おrノ

pH 90sr

Sapporo(Barato-lake),HOKKAIDO

Akita(Soegawa),AKITA

Fukushima(Iizaka),FUKUSHIMA

Kasumlgaura,IBARAKI

Niigata(Toyano),NIIGATA

Sapporo(Barato-lake),HOKKAIDO

Akita(Soegawa),AKITA

Fukushima(Ii2:aka),FUKUSHIMA

Kasumlgaura,lBARAKI

Niigata(Toyano),NIIGATA

Biwako(Oumimaiko).SHIGA

Shobara(Kawatemachi),HIROSHIMA

Kasumlgaura.IBARAKI

Sapporo(Barato-lake),HOKKAIDO

Akita(Soegawa),AKITA

Niigata(Toyano),NIIGATA

Biwako(Oumimaiko),SHIGA

Shobara(Kawatemachi),HIROSHIMA

Sa皿pling Location

Fukushima,FUmSヨIHA

July1974

Aug.1974

Aug.1974

June1974

July1974

Sept.1975

June1974

0ct.1975

May1975

Nov.1975

0ct.1975

Nov.1975

June1976

0ct.1976

Auq.197る

一
6
･
8
7
･
｡
7
･
6
7
･
3

7
･
5
6
･
8
一
㍑
7
･
2
用

7･2

q′

l

ワー

【ノ

+l

+一

+l

+一

+一

1

3

ノb

2

2

Jb

OO

(U

O

3

5

5

0

0

0

0

0

±

±

+一

±

±

±

±

8

凸7

0

3

つ山

7

n7

1

1

1

5

4

3

0

0

0

0

0

0

0

0

0.29 ±

0.15 ±

0.15 ±

Nov.1976 7.52 0.32 ±

Oct.1976 7.38 0.27 ±

Nov.1976 7.0 0.07 ±

→__.__‥___‥__________,__._--〟---√て1~~~~｢~㌦~｢~~-

_旦埜L___脚2L三塁±良し庄⊥_｣曇裏史上止Dec.1976 0.1】1土0.007 0･Dl±0･0∩〕

_星空竺±埜㌔_1.堅甲A甲-_
Dec･1976_-_9･i_生塾望二塁旦L J

L坦ヱ之二塑j

(6)Strontium･90 and Cesium･137in Fresh Water Fish.
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Figure15.90srand137csinFresh･Water

90srand137csinFresh-WaterFish

佃∂〃CJIeJれ正∂/月朋/rぶ血Ce〃短〃
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