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SUGIYAMA, Y., YOSHIKAWA, K., KATOH, K. and TSUKUDA, E. (1986) Geochemical exploration
of faults by radon concentration of ground air in the Oku-Tango area, Ky6to Prefecture with
special reference to the applicability and problems of this method. Bull. Geol. Surv. Japan, vol.
37(3), p. 101-115.

Abstract: For the purpose of appraising the applicability of geochemical explorations to the fault in-
vestigation, the radon exploration by c-track (track etch) and scintillator methods was carried out
with subsidiary measurements of CO, and O, concentration in the Oku-Tango area of Kyoto Prefec-
ture.

Through this exploration and summarization of former reports on radon exploration, the
following problems and points requiring special attention in practical investigations were made
clear.

1) The radon exploration is not always effective for the fault investigations; as Gomura and
Chuzenji active faults in the Oku-Tango area, some active faults show no anomalous radon concen-
tration in the ground air.

2) Tt is problematic to directly regard the high radon concentration as an indicator of active
faults because some of these anomalies are caused by the high emanation rate of radon and thoron
from the soil materials and blockaded ground-air circulation system around the measuring holes.

3) In conducting radon exploration, not one but both a-track and scintillator methods
should be employed in order to ensure the existence of the radon anomalies. Also other gases such as
CO; and O, should be measured whose behavior would assist in concluding the existence of faults.
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Fig. 1

Geological outline of the Oku-Tango area. Mainly after Kuropa (1968) and Kato & Sucivama (1985).

Legend 1: Miyazu granite, 2: Neogene system ( Hokutan Group), 3: higher terrace deposits (gravels), 4: lower terrace

deposits (gravels & sands), 5: active and earthquake fault; arrow and rectangle indicate the portion explored
geochemically. C: Chuzenji fault, G: Gémura fault, Y: Yamada fault.
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Fig. 2 Disposition of survey lines across the Gomura fault (left) and the Chiizenji fault (right). Numerals in parentheses

added to the line numbers show the number of measuring points along each line.
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Fig. 3 Installation of the measuring holes and
implements for radon exploration.
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Fig. 4 Simplified three decay series producing the three isotopes of radon. After Rika nenpyo 1985
(Chronological Scientific Tables 1985).
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Fig. 5 Track density changes along the survey lines across the Gomura and Chizenji faults.
This figure shows the results of the second measurement.
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Fig. 6 Track densities measured in the successive three times along the line C2.
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Fig. 7 Average track densities of each survey line measured in the successive three times. Average track densities

are plotted in logarithmic scale.
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Table 1 Number and average track density of the boreholes
’ with each bottom material.
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'day) 'day)
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masa 89 735 81 1030
black soil &
exotic soil laid, 3 364 15 225
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Fig. 9 Percentage of each type of measuring points of the respective bottom materials and faults.
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See fig. 8 for classification of measuring points.
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Table 2 Radon and thoron concentration measured by the scintillator method and CO; & O, concentration along the line C2.

Asterisked points were newly installed at the measurement by the scintillator method.

meas.

back-

points ground C, Cy Cs Rn Tn C, cal. C, cal./Cy CO, 0O,
1 6 629 469 392 218 278 462 0.99 0.40 20.2
2 62 1486 964 766 383 765 988 1.02 0.65 20.1
3 78 234 144 101 44 134 143 0.99 0.61 20.3
4 71 861 472 323 122 524 494 1.05 0.41 20.6 -
5 58 533 394 282 143 269 359 0.91 0.54 20.5
6 89 1222 731 562 259 674 769 1.05 0.89 20.1
7 83 899 617 534 290 415 644 1.04 2.05 19.3
8 102 377 298 246 140 159 284 0.95 0.86 20.2
8* 111 155 85 53 18 98 86 1.01 0.37 20.6
9 96 241 249 278 190 21 260 1.04 1.00 20.0
9* 88 813 576 528 300 345 611 1.06 1.30 19.7

10 130 655 473 369 195 316 456 0.96 1.80 19.5
10* 132 67 2 17 3 46 33 16.5 0.58 20.6
11 99 103 137 115 78 12 109 0.80 0.66 20.6
12 115 180 146 115 65 78 134 0.92 0.65 20.4
13 115 593 480 426 253 225 473 0.99 0.83 20.2
14 130 83 89 62 37 30 68 0.76 0.65 20.4
15 107 1132 817 708 395 499 834 1.02 1.33 19.5
16 159 256 176 155 85 116 185 1.05 0.64 20.6
17 121 216 166 176 109 68 186 1.12 0.83 20.4
18 129 82 39 6 -9 67 31 0.79 0.19 20.8
19 98 11 26 15 11 —1 13 0.50 0.13 20.8
20 110 487 338 287 155 2927 347 1.03 20.3
(cpm) (vol%)
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ORI IT AR ARBERIZRD SRRV, b¥Fhic C2 Bk

Line C2 (along Ridge, cased)

CO2

500

250

T, W R BRI S 5E M T FY R R
VEBEDRBENE R E -7 BRRD SN BITAE e,
4 SRy b BELARMBEROY -V 7O

HEL OB

SEY VFU—va VEEEERER LR 5 B0 5 b,
G1, G7 R U C2 I BIRIBWIZZE L, G8 RUC6
B S BRWET 5. ERB0T FY RO ViR
B DFHEY (Table 3) 2B L, Y=V 7 DH 5%
BRUEWES &b RBRBOROEAMER TR R
OFHEEE FE- . B, o Ty 7 BEOFBMED T
X, BIRIBWEBRO F 23 X 9 EVE %R U (Table 3).
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Fig. 10

Correlograms of track densities, radon & thoron concentration measured by the scintillator method, and CO; & O,
concentration along the line C2. Asterisked points were newly installed at the measurement by the scintillator method
and consist of naked measuring holes. At the points whose value of Cy,i./C; is either less than 0.70 or more than 1.30,
radon and thoron data are parenthesized.

2) Cpcal./C, fE30.70-1.30 DHMAIZ H 2 RHANE 2 A B ORWEHER
(Vo v 7 BE)RTPHLIME B, vrFLr—va L EEEOE
EHBLBECHERFLERR) TRy 7 BEOF— 4 12
Wie, FEEOREHICY > Tixzh bR R L .

1) Cycal./C, fEA30.70-1.30DEFICH BRED T Fo RO b u Vi
EEFH LB, Figs. 10, 11 Ti, Cycal./CENZ ORIFASIZDH
BREDT PRV e VIRECIIEREALTH S,
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Fig. 11 Radon and thoron concentration measured by the scintillator method and CO, & O, concentration along the lines G1,
G7, G8 and C6. Underlined points of the lines G1 and G8 consist of naked holes. Asterisked points and parenthesized
radon and thoron data are the same in the meaning as those in Fig. 10.
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Table 3 Average radon and thoron concentration (cpm) and
average track density (tracks/cm?-day) of the lines
G1, G7, G8, C2 and C6.

Line G1 & C2 Line G7
Av. Rn: 138 Av. Rn: 64
{along ridge) Av. Tn: 296 Av. Tn: 190
Av. a tracks: 1006 Av. o tracks: 760
(yt=0.43) (yt=0.33)
Line G8 Line C6
Av. Rn: 84 Av. Rn: 28
Calong valley) Av. Tn: 96 Av. Tn: 72
Av. « tracks: 1640 Av. o tracks: 1360
(yt=0.11) (yt=0.07)
{cased) {naked)

yt:Av‘Rn-i-Av.Tn
Av. o tracks
(cpm-tracks™!-cm?-day)

F7o, BIEHBEDOr — v S OBE L Z RO FHE
LOBIRIZEET B L, BRBVOBERUABNOE
b —v 70 BRROFEHME IR, SR B
BOFHEE LBl-7z. cOXdRhTr—v v S DREEIR
127 FU ROk m v BEDRNE, SHEOLT v
FEOBNEBECANTLEELRERDSLEZ DN
% (Table 3 D ypt ¥5MR).

4.3 CO, RV O, jifE

(1) CO, ¥R & O, BEE L DBIR

Table 2 B {f Figs. 10, 11 i27/R L7z X 51T, CO, BE
& Oy BE (KB %) ORI 12 8HEY 7 (HHEEI 0 ) BE RS
RObH, COBERBNEI AT O, BEIMEL,
CO, BEMENWEZATIE O, BEREL 2o T3,
CO BEL O, BELOMIEZFD O, BELELL
2% HIZ 22 ZWEBL ., 238, G FH O &14-
1612 X FEE % CO, RO, BEDORERZD b 54,
s 3SPRRERICMEELTWS,

(2) CO, - O, BE L WE & DRI

G8, C2 RUrC6 » 3P T, WiIB(HEME)EL
FHIXEORBECCOEBEDE—7 RUO, BEDSR
RREDORSE, Z05L, G8 LUICS Bl Tk, WiE
BEMEICR LS CO, RO, DIRE R E AT
FOREZLDS bREVEER O TH S, —T7, Gl
BEOGT B T, CO, - O IBFE LWIB L » i BEE
RBARIIED bhia .,

4.4 FNSyUBE, SFY - FOVEBEERUCO, -

O, IREDMERIR
C2 B T Fig. 0K LIXdic, b7 v s EE

REWELY v FL—va VRICEVRIEI T R
Vb e VBENEWAE L SHEN I BT R L
AL, o4 PR TREHEZ—ZLENI LS

5 Ry - br EELCO,: O, BE L DOBERICON
Tit, WEE SBEREEERTHA(FIZE G7/15, C2/15,
C6/8), BRI BEE ERTHBEBIZE, G1/5G7/6,
G8/13, C2/2, C6/14), RUBELIPEE 2R THE
(Blz 13, G1/14, G8/11, C6/11*)H3db 3.

5 & B

51 SRRUMOCOERR

WTFHRFOS PR br voEEE L TR, RO
3ONRERBDEEZILND.

a : BIEILOHEBWITEOHE - SRR VTEYEF
CEEN HPEEORRE(Fig. 120 a),

b WERH»ER L COMBRE O THE(S 2%
WTFK)OTNIZ LB “WTEE” 26 0EWREF(Fig.
12 D b). -

c I HTHRAEDOTHNICE > T “MTFELH »oEUL
Foh, MBRLELCHE - BRELLHAEBORE
(Fig. 12 D c).

2R, bu SRR EEsnen, EXTb
DEFEZ 2L DIEED THRnEE 2 5h 5 (IsrakL
and BJORNSSON, 1967), &EIOY v F L— 3 VIEER
DRER T, 420)Th_cEHic e VRERBEWH
RTI7 RUVBERELR->TRY, 7 FUBREMcEL
WEBERE SR UZEEZ Y. CoBERSEHER
Nz FrBRUBbr oD% BbHUADR—DEFE %2
bOZ L ERARET S, £, SEDa TV I
By rFr—va VERETE, 4100k 04.208) il
Nz ko, BREEROHESHEOE EEizixe o
HBIET Fr RO he VBEREREINe ok,
Eniz, 41B) TRz L i, MEI N MNT VI E
BEOESEL X 6> & Hi, MELENBUCLERS LK
Y OBELELROBRLOBEL TRKELERD.
NLEDEENS, SEBEINZT FUvRETFrOK
ok tbidaoEEL2 b0 LEEINS.

5.2 K- FAVEERUCO, O, i E % R

THEHE

LEDF FoERICL > THIES RS Ry RUhr
VEEFHEEILTCWAEARERL LT, Elilicad
BRI VT ARCKEIRES Ry e vEBD
BPCRO2OBEF NS, D)ITFHFAL KRR EDTE
B -RBEFg 20d0ESR, RU2)MTHR LEE
HADHF R LDEE - BE&(Fig. 20 e)DEAR. dEV
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S
(deeper part) AL

Fig. 12

Conceptional scheme of regulating factors of radon, thoron, CO, and O, concentrations in the ground air.

a: release

of radon and thoron by the decay of parent nuclides in the soil materials, b: supply of radon and thoron through faults

and ruptures from the depths, c: release of radon and thoron by the decay of parent nuclides concentrated in the fault

gouge, d: circulation of atmosphere and ground air, e: circulation of ground air and air in the measuring holes, f: liv-

ing activities of soil life.

eD7 Ty A%, BK KB - HE - SERUHTK
MOBR LR L VEERFTBLEZLNS. a b
Y 7ETR 74 VAOREME H 2BEGERE 1 HE)
DERS LBz Licky, 8RR EOERLREE 2KV
T, MK, [EZERUSRIE - i BB LoBE I F
BlLahdLEz N5,

SED o b7y 7 EEETIE, 412)ThRX ST,
GLORED Ty 7 BERUKIS OPROFE 5
v 7 BERUEEZE> THA LKL, S$EOHEE T,
HIEHOBRBER T 4 L ADRE - ZTHRIHCRITEILAN
DHZADPGITZ T Ty, F, 74 LVADOBRE -
TG OREEE L 2V X 5 CFRfFo. HIE
MR iZ BE 50 mm 282 2MEKiX <, Bl
EEHERUE 2 @A OREMEPIZIZHE 20mm 2#BZ
BREKIZ 2o Tz, D EDBER R E&ENS, ki
DRIERHEBIREILNOH 2 L RFILELOH T H = LD
RBE - BRIHEOKRBLE L BIEAFEZ LERLTW
BAREENEN., B, ZOXSARBERICLE NSy
7 BEOEE, FRPNLME - [BOEL, b

T RGOELLBEE L T B AREM S H B, HTH
ZERUVHTHAOS FUBEDEFBBME(LL LT
i, BERNCRECE Y, LKL 2500838 E
ThTWBURN - TF, 1982 ; FH - #k, 1983). iz,
TRk - BIBE(1985)1F, FAT 7 F—T7 4 VLD afRi
W rREREECLRICLVEE I LEEHLTY
%5, MEERLZSEORIE TR, FHRE I VIE
v, BOBEEIRE NS vy I BERELL>TRY, B
EXINhTW37 FrBEOFRAPNELRETT 4 VAD
BEHE L XFFM v,
VrFL—va VERE TR, 42402k 5,
BRCORE L Y L BRBVWORRDO S, ¥, r—
VT ERELRIBE VS -y v S BT EED
BHROFHBENT R - bu v BERRLE, F—Y v
FORE®IZLBT Ky - br U BEDOENW, Fig 12
CHRXBICR LI X S, F—v v DB RIEIlcik
X Y HIRICHENTS O T H 2 BNEILNO Y 2 L RE
BB B EEZLND, MEMNENT Ky - br
VRE(NTy S EENL, BERKRE L RBConTH
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T3 EBMMoNTHA(EEIED, 1984). Lil,
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44T CO - O BELTF Ry - bV BELD
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Z, Ry b VRELVEWBS (TR KRR L
DYELR - BA(Fig. 120 A)DEFHEN

2) CO, BENEL, O BEIENRE, FFv- b
v EERECEL RWES iR OEE(Fig. 12
D £) HAIEFE.

3) SRy burvBERENRS CO O, EBEI
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2 AN
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