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Radioactive Springs in the Kinki District and their Radon Sources

Kyozo KATSURA

Department of Geology and Mineralogy, Faculty of Science, Kyoto University

About seventy radioactive springs exist in the Kinki District. In this papar, they
are summarized chiefly from the geological point of view and some considerations are
made on the origin of radon contained in the springs. Quite remarkable are the tendencies
that radioactive springs are apt to be asscciated with granite, zones of fault and contact
metamorphism as well. Radium content of rock samples taken from the vicinity of the
springs or the drilled well at the spring area was revealed to be normal, but the wea-
thered rock to be richer in radium than the fresh one of the same kind. It was also
found that fault clay or fault breccia was impregnated with radium in most cases. Some
experiments on the contribution of radium in rock to the radon content in water were
carried out. Crushed granite of 0.5~1.0kg enclosed in a bottle with water more than
three weeks released 3~6X10-11 curie of radon per litre, a quantity approximating one-
tenth of the equilibrium one with radium in the sample taken. This implies that the
part effective to the release of radon is limited to a thin surface layer due to the low
diffusion coefficient of radon in rock. A fictitious average thickness responsible for the
radon release was calculated to be 0.27mm for the fresh sample and 0.31 mm for the
weathered one of Kitashirakawa granite. The author succeeded in finding out the time
of final supply of radon in the depth i.e. the depth of radon source in terms of time by
tracing back the growth curves of 214Pb and 2M4Bi which are the daughter elements of
222Rn, obtained fairly accurately by making use of the whole body counter belonging to
The Central Radioisotope Division of Kyoto University. Finally, a formula is deduced
giving the velocity of spring flow which makes the radon content maximum during the
passage through sand containing radium under some conditions.
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BHEMCH D KBEER LD 300m Heh, ik 40m FET LD TEEDLIL 150m g3
{TBLSRUKERY 7OMRAEE LIS < 40m (22 bEEZE T (2//min.)
85m fiz kb 12//min. 1z 100m P& X < FRTTTIR o 7o B KR O RETHI O K B2 b
TeDTIEL BT o 7o, WHIZRBER AU ALY 7 2L ATH DRI E RS
FYBITEBEKT 6.79 =v~, BV FHKT 941 =V~ L EENEEOSF W EA2RLT
Wh. BRELRE, BCEITAEEERL ) OBHLEELBRS.

") AR

%/ TERERE OV Skm 2B LAIEHES O FIFCL by, B EEBE B LT
WA 120m PR < LCHATMEE I T e ofe. AR IEENES K Lich OTIEE
RIS S FDS PV REFMCEREOBENAR SN ADTIhOHAL L5 &
HEI RS,

) BRNER

BRI ORI AMAT 2-LA OBIHROEEOCBZL L D B LTk ) ETRE 2
BELTCAAr Y722 AME b DTH A, TORBEHAEHOD 1~2m JbThIT/s» T



126 T "B

B L BEIBES LTS h, BRI EE L HORE RHEC X - TTERBBSZMh T
W3 ThIb R 500m 0B 5.77 = Y ~OBKIEET S, BENAAL VT 2
AELTWDZ & D IEREINE FTHAL T D EEL DR,

D) dtEllz Y v A REE

JbE) I TE R T RE 7, Bt Skm Of A e L TRASRHPICREA LI RERME
R, BIRSE LTBBGAE TS0 TH 5. BUIES DEETIIES < OBEHER S
ZEHBR IR T\ BHBFDRA EETEREOGZN b0 HABH K THHEL D72 < No. 13
B ILUER OZ S E— DA — ) v 7R TH D, AEIURERLES 310m OmfFE[BILOTEE
R IhboT, BEE 131m ©RELTWS., TORREC X% LGEE 66m, 77m,
111m & 108 116 m CEi @2 ) b EE 3T REEREL D 77m Tl oWifE X 15m
Bk LOHYEOBL NS D L SN 5.

Fis LOTERD 1T L o CREIWAER Y THOBRFHL N8 W, 80°S okoBZ X
D DBARTUTh LA > GEKRFET bbb 1) Wlwy~, 7)) 487V,
N 0=y~ =) 91=v~EF FYEaARCIFRLEEND S,  OBRIFIEREBS
KENHELIE XTS5 FVENZHMEED, HCBHEOD s L &7 FVRENR S
B LRI TWADTT FYAEROHEBIZKRNEFERC LS50 TEDT F ViR
LD THECIF WL ZAH B ERHfEESH, IV O WRE) TEN2 BHERIC OV T
fT7e - e BB RED e BRI T 5.

E) SREFER

L OREHEOFRRICAIE L, PR 20 FEE 118 02 ) T TARAEEL T
fo. BZE HMEFRLIE < 7n o T AN T KALIEE < B - T OFEDIHFEFRA ERE 5~6m T
$D. ARLEENEIL LALOTHSN 8m e hsHLEEHEE, Lo TRE:
SEENT LT HE L BLEDO A O HEEK Licks RIRERBKCGELL Y FYEREIBE LR
Fr. COMEOEBHTAKCLHELDO T FvngdEhnd bz bhBEICELRIAROK 200m
St HCH B RFEDOITAIT 5~6m) OKT 5.0l vV~ w5 HEEXETS.

F)  HILgER

A B TEEE S IERN 36 R R AR BT A — ) v 7 Lich O TH D, HEILHEERET
)b R DB ZE L v 4km LFERD, UL L COIBHERREFRTE o ey,
PR QAR 3Bm L) 20m OMECES LEELEKE SO TRER LIcHE
BS Fua sl ENHBL, EHERY 72RE L TRMHERERBEINDEEST
SHIDEAN 20m R THEIL L2 BR TR M4m cooliBedic), TheTE¥5%
CEDOr —v v 7 FHBALEE LD THROKEHRINTA L5 LR, ZOKDT FY
Bliid kot ZOEENSGEREDT FVIREAHBICETSZ LXBELNLTHS.

G) EEHR

HAEEh T D BHT AR VSRR O—2TH A, bE)IfEREAEOEILE L D 3km
L@l o TR AL v 7 = A AMELIER DR bhic, X RELE? 8m T
QIEMDF FvBEDLNEK GEEAK) RELERIN TR RITWLEREELOhD, &
FIIEROAR Y TREAIGE L FORKES FvErY JE L 8.33~8.88 = v~ LX<
BBV L b bR RE LicEx i, IV OBEOKRERENHLZDOT FVREE
ME T 5 EFE 2 bRIBROEVWRIETH 5.



TRHTICBY BRFEEREZD T FYEILDNT (20—) 127

H) st#SiiARays
FEHARRBERAAFC OV TIER ORERDBOTEDF FvE, FifEtriEdsc
EDTHEL,

I) v RgER

IR DFIFHLIERN 6 4RI S D> DiF 0 F DHFH 23 TIbh T e L O THED SUEIT AT
B B MEE L BRI 40 4R 14T » A fE O BB FILPTRT OB )RR b 5 REOHF KT
4.34 = ~EGE Lic, TERE D DITECIE < RAHER O ER BRI S AR U2 M H
SRR & F U< RIS B » 7o Db 3 B g,

1) =Z=FER

ZEFFILUMSEA RS iy 30m X Xh, 20T 9.37 = v~k 5 ERE
IR TS, RBEHAELHFLEL T3 05 HEEE ORI 25 £ OFETIL 269 ~ v ~, %
FEE B DER 4l AT S A TIE 324 = v ~ L W h LR AY TESE Lo
BHR TR,

ISR 2 BAHEFR I L Bl 70 Dz & A EAVERE S BIliND b, HE, £
WA EThi 5 F v HAOmRSMT D 7e  FEFEBEW L 100meg/l Fiic 3 X0
Hrtgch s,

§2. X B
g2k * 0 2 Kk K K

No. | BB % \ o bbW47V«wg%ﬂT)‘ W o=
|
1 ‘ =W W R R kA T | 11.45 16.5
2 HEA S~ F—F VRS B om oW % M 9.40 18.7
3 ik &% B ¥ R

Ve

i H ROk R 11.72 22.4

A) AR

AENLEE ORI b b BRI HEE O ANEERTERE & A FRIEHERE T 5 4E
WIBITIB - T\ B, AR L IRFN 33 SRICEE AR X < Lzt 36m © 2~3//min. DAL L
DEDT FVEFI25 vV ~THote, HEOM TACHBENW LNT FvEIr 9.7~
YANCRD Uiz, LERESES FYBOREMTobh Th AR 6~11 =Y ~NECEH NS 5.
B) HEmAS—-F -5 VIFER

BAEBR GBH T A TESELEI PR 5.3 =Y ~DF Fv Rl LicZ L35 3.
C) RFERIFR

HEH Ot Lokm HANBWICHE LEEHAE S hicboTh %, LHCWRIL, FEHIC
KA D HIEMIE T LA 3km © & & ACEBERORIHME SN S
NEDTINLEENRSFEEL DL D EHEETS,

§3. = B R

A)  HEERRR
HRIEMEFZE R AT - IR CIERE O Ec EREYE A EC £ 0 RICihEE



s D

M2 %+ o3 WHE A

5 = - ‘7 F‘; yE .

No| # W % mooe o |LLSAd G . N
l b ;

1| HEEERR I 76 U R | RURTHEE T 7 451066 | 6.50 | 19.3 ﬁ%@mgyggﬁmyl
2 & mEE 1l 5 4 ” u 1062 7.03 19.5 ] ” 30.7//l/rn1n2.4 ,
3 v HE2FR ” " "o 7.08 19.5 " 12.5[/!/1111%13.3 )
4 AUNRRCEEER | o A EE R 591 | 1537 14.0 7 460 !/min
5| 4 MAWH| o BIWWHFWE 676 | 7.20 17.0|7 . % 6.3mall
6 |8 % " W R v T4 W HE Wr 951 | 12.95| 16.0
TNy | OROR | BERSErGNMEFERR | 794 1407 o, % 17mgll
8 | vy A AU={FR | WARBRENATHTAM | 12.19| 7.0 | HABEH 6.7//min

7 2 == 4 11 7
91& » ¥ H R PHERFEN=2FF/,F Baq 14.9 S % 45mgl

POy, HEBMELZVIAWEL OB EE X DR D AHEEEOF N cdh T F Y EFER
FRESRHBTIIE Lige,

B) AER

SRS VL FEAD 34 4R W KBRS KRB BB & o TRR St oR3IEMETRS
hTws, FEEoH ERAGKIIOAEREIERS ORZ L v B LKES S\ (460//min.)
Bl LTHE SR BG4 BIUBEN L OEME REIh D TFETH 5.

C) FWABR

LA E O AL AR AR A O B BB BRI » TFE LEEBW OKE L 0§ Tom & i
LTw5, fEmEhsd 100m X< L, 27— XV @RNEFLEL ENRFT R T
%, EEMERCHES < ShRRIEN 800m T Aok TEREITE Lic\ 2 &2 HREEP e
U LI B RICHET SR Qe REULEE & W O B ILTT A O W 8 OFFEAEER T 72 b, £ D
7B FERR TN AR AR B A T 7 DO AHER I A R I S h 2
LED—BE LTHECSM LI, FOMREIC k2 & AR DD CE 2l BO—558:88
LCW3Z ErHote, AR EENBMIGFCHEIL LD OTHS.

D) /MRy ERR

HRIEREED FICIEMEE O LWARRILE L THEE LT 5 & 250 b OB TRl
DPPIFIRITIALT 5.

E) wvrA4 - v=zg

ALV 7 =AML LTl B B & LT WL RIERE OTHER O BE 235 b WA 41 473
HollECIIBEHEREDL 7.0°C (5 2.7°C) T bLNCKIROHELZIITW5 L Bbhil
THRWHCIERENMFELS FYBELRWEEL DR,

F) &y HRR

M EREREEEGENT FVIREEZ DB BEFIIRERTH L.

PEE R O FHER bR & 17 U B L BB S 5037 » REGTL b OBL0
RERCET 5. ERE07 » ROSHFRIIEFKICT/ S HUHER & ORRIIRAETHTS Y



FEHE BT 2REHEEREZD T FVIRICDLT (£0—) 129
S5 OWFRHEIC Lz,

§4. & B R
w2k x o 4 FB R R

No.| # W % oA M Ly RECO | %
1| (55 IR R 48 5 | ERBSBRATRIH | 16.5 | 16.8(22.2) A4 1l/min,
2 ” 105 ” 49.79 | 18.4(24.7) REERIF
3 |47 v AR3BR | EBITRABN AT | 13.26 | 10.3(5.0) EEILFIIEEL D B
4 ” 18R ” 22.97  14.2( 6.8) @&EH 2.0 [/min,
355 % b 100m fEh B
5 7 255 p 11.27 | 12.4( 5.0) B 47 3.81/min,
IBHOALK 200m
6 ” 4 ZR ” 5.69 | 10.6( 4.7) lUjEoEHF
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