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Analygis of Natural Radioactive Elements in Granitic
Rock Samples by Gamma Ray Spectrometer
By
Junji NAKAI
Abstract

A radiometric method of analysis of natural radioactive elements by using gamma ray spec-
trometer was applied to granitic rock samples. Assuming that thorium series and two groups preced-
ed by 28U and 22Ra in uranium series are in equilibrium, contents of uranium, thorium, radium
and potassium can be sensitively determined by counting rates through four energy channels to each
element.

This method was used to the analysis of the granitic rock samples collected in the neigh-
bourhood of the boundary between Tottori and Okayama prefectures, where sedimentary uraniferous
ore deposits are distributed. The samples from granitic bodies in Hiroshima prefecture, Asahidake
area and Ashio area were also analysed.

It is needless to say that uranium is not in equilibrium in weathered granitic rocks and the
disequilibrium is still observed in some samples collected from apparently fresh exposures. Thus, the
equilibrium in uranium series is only expected in such the completely fresh samples that got from a
quarry.

The average content of uranium found in the fresh granitic rock samples around Ningyd-to-
ge mine (Toge district) and T6gd mine (Misasa district) are 4.1 ppm and 5. 3 ppm respectively. The
latter may, thus, be higher than the average of granitic rocks in Japan. '

The average Th/U ratios of fresh samples in these areas are higher than that in Ashio or
Asahidake area. In all cases, the average ratios are within the range of the values already obtained
by several investigators.

Uranium contained in granitic rocks is leached out in the progress of weathering. The el-
astic wave velocity of some samples was measured by super-sonic method, as an expression of the
degree of weathering, and the relation between wave velocity and uranium or thorium content, or
Th/U ratio was investigated. As the result, uranium content of the samples in the vicinity of sedi-
mentary uraniferous deposits decreases sharply with the increasing grade of weathering, and it sug-
gests that uranium in these granites are relatively leachable.

The granite based under the uraniferous ore deposit is sampled in the drifts of Ningy6-toge
mine and T6g6 mine. The adjacent beds under the unconformity partly consist of arkosic sediments
or weathered granite at the Ningy6-toge mine. It is generally detected that the uranium contents

are extremely high in association with the uraniferous ore deposits.

E <Y Y KOEESTETE o1,
EHERHERON 2 BREANE G LT, & B R OHIRIC T B TR E TR L Ui,
1S B RIBORIETCR DY 7> = NI T 5 - TIT A 1) AJeHu R LLRACHS - BB R ML)
* GWAE 2) KB (KB PIRA )

31—(599)




wH WA R R

3 HIHEHuE (LTEZRE] B EReH)

4 REHIR (FARREZRHHE0

I BHERRRLY 7 L AR DA AR o B AE i
FOYy Ty - MY Y LEOEERNEMD I, A
FhILP X OTRARGEIL D FNFBI DL & 1T o 7o

A - AT OHRRME TR OMmOBIROTERE

CHILT, v vogiik (EREERW, Thy
Uik, $iA# - REMISOTh & B LEBERE N,
FE 7 NTGIRSEIL - USRI ARARSE AR B O BRI, A
EEEERIZ L 5T 7 v OWDBELNMERY S 2,

.

WA AWM
Map showing the location

BB aEY

1. #

EEPORRBEHTCEOBEH R, DAL EED 5
HTh-T, HAMDHIOFEOHER T bh T
5, —FEFHTEOEEEHETNDZAILBIZBN
T, BEFRBHEEEIR L WO RS bERAT Oy 5
vOEE, SHICHETAMENREEL STV,

ORERRDY T R TH 5 AFEIRILR L, TERIE
PARESCEIESREEREL LTHKBLTOBR,
FOHEBIEREPORRBBHETHE, L kyFv0g
BIREEE R T B LR EOKE, S%OBRI NS
BUTHLELBbh 5, 20X 5 RBLAD bHEESTIC
B UCATESLL, AESLL, FEGLLE RO
BMIMOIEHE LR E Lie, b oEEstEoRe
BT Ch —R—VHEFERIC TR -2 b D TH B,
Fl R OO Z MY 7 IO TEB RS
TWB IUTBERE HEHE, v 7 8 & B o iy
ZLWEEDNDIEBEZE - 43 - BN e
JEHIE OB FEH T DWW TETEEY 3 72,

TR b ORIRBEHETCHE O DT AR -
WiSc KRS s & & bie, YL EER S0k
WRMeXREN S, EAEEOETE ML =00y

i

E18% 9%

gl UTHEERE X AR EEEELEL, ¥
Sy N YUY LAEELOEER L L, .
SPRI 5O S HHE ST C© HURLEYY 05 =
B - BBY 2SR, TERBDOSI O DITHER
BERLFEEZRANTNS, JERERIZOVWTIE,
P AR CIT R b TW A RS, 5
W HIBRA LRI OFER LR L TRET T 5 BER D
B0, &FlElL D &z TRIESE L PERBR ORI oW
THEETBZ LI L,

ZOWMREED B, FFRBAEATIRLE
. FAEHEFRSMOLKOMEYE 71 & S eEo
To, T ZICHEET B,

2. firwREESWICLBIT -
L ) TLADEE

2.1 fEROFEEERLE

HURLEY® 3% 5 U RF) « + U U LRIIOETREI B
DROFETH B LEELT, R, EFEFOT TV -
N LB )T AOEREEERD, TRbBY T
FH - VT LRT - YT AOFBIEE B & TR
HRBEED, 2OV veBAR7 P VvERBOZRE
FHET A2 LIc R VRBT O D 3AROBEER
L TW 3, AFRIZBNTREIEE Licas bk
v, R RENT EREEARREITY, AURETHEL.
LORPEL, EBROBE CTRELLLOBRZDIEE L
ETBh B, TOBABUORRCBI AEHMALY
VEFINFEECEETDL B LEETAORTNEL LB L
77

ROSHOLT ® {37 5 v RFUDFEE» & 2 E I v
—FRHFFITER, SEBALLFETRENL DR
PBU~2U A —7 L 8Th 27 50 7 v—7, 2Ra,
222Rn~?1x!P0 &“/I/'— 7°, 210Pb~206Pb y“}l/__ 7°;&» 3 §/“ '7
AT N—=FL LTV RINE 25 L, K7 N—T D
TRIEETH B EEELTVS,

— R L B T S OaHTIE, Vv o
[FIRE A B DR B LT LA ETE LWL, KRR
BWTY 7 URFIREREICH B LR RN T, B
ErEH T L IXEETHS, SLEMBEOYI VR
b U Y AESPET B FBREIETIROL 22 oT Shic
FERBERENTWBR, Fr<iefET5 L ik
ZEOFEP L OBFRPHETE Sz E, BIUF Y
AL MVEFIHTOE S - SYYA - FYY
LPXTCH YT LD 40DEHERFCATTcED T L
mEQOHMIT, TOHFEERBTR LI LD TH
5,

FUIL T

32—(600)




# v =< RO X 5 AIRREOEME R AR ORRIEHETR O (hHIE=)

22 AEKE
PEREHEERY v VT % VRV VAR ESITRE
(E. D. S-3401#) BIV128 F % v RSNV AEE
SHiEs (E. D. S-3403%D) % L7z, MHAMALE
L LT Nal (TD ;1 Y/y7¢x 17, JeERapeE % DuMont
6292% Lz,

Narcth [ I
B4k —
I <Ml DuMont 6232
i T 2
1 1
i t
I ]
=77
0 I
LL 11 e
= = — X ST
1 1
L NI=BEER

EIR BMEE

Detector and sample container

RELL Y ORFRD 5 bR—ZRERE, »poREE
EBeoRENEEHTEY, oL REFBERE
LT3 (F2RD, HHEEZESSm 0LV HT
EHRL, BRFEEE S SETNS,

2.3 EEREGIUVIERE

U5y MY UL A EERENE, U, S. AEC
» New Brunswick Laboratory X W#giA L7zd @ Tyl
#1% Pitchblende %, %% Monazite Sand %D
3? Dunite CHERLZLDTH B, Zhbidd bz
FERBICD B, TV RNIARAEEER L, ZhiEY
5V RFID 5 B 26Ra LT OKTHRE FEREBOETE
BELTWABLEELTWS, B Y U AERMAY ) 2ER
L7z, PIEREHI0A v 2 ithFeLic b 0 & FViRYE
kL &b HFRICE L N ESRBI AR TR
h220g FoBE LT FricET MR EEEB20b
BRI Lz, BERBOTVvBY v FLr—va v
AR WVERRTS (3R,

2.4 AVORBEIUTHE

REDOTSL FTTA NI T A DI TADER
REzhZh, (U [Ral (Thl (K]}, 50 CHE
ohlEFrrav0iEEEr L LhL &L, U
SV eSVYL FPITA-BYTEAD L ~DFEE
a; Biri 0 T BHLE

I, ap By 0y Ul
Ll _|afnrdk (Ral | €Y
I3 az B3 73 O3 [Th)
in ag Pa 14 54) [K]

D TERLIND, Thd bR (Ul (Ral (Th]
K] ZRo5 L

It B1 7104 a; 11 y1 61
11k frrede 1 ]ozleyz e
(03 "D [ Bs 730 (Ra] "D |aslsys 03
Iy Ba 74 04 ag Iy 74 04
......... )
a1 B 1, 8y a1 i h
(Thy=1 az Bz 1z 02 (K} =1 az B2 r2 Ip
D |as f:s15 03 Dias sz Is
as Bs Iy 04 ag Pora Iy
izl
Gpeeereees
Do Y N
vereeeyges
ey

Z LTIk ai fo e 0 IRPUEEEE, REOWIR, RINER
BETRED, PRABORBAESZE—ELTHS
DT, ZOFMKIEFEEL LTIV E-Te, HREREEE
HECIRIE L) 2, JUEEPHc X 3 L 23 48L, @
HEIETIE, BOBOOESHERMRE S, EF+
VRNV ETONMEBIE, HBLODRIERZ I N—TDH
VRBY VT V- g VAR MV B Y —
JERLE LMIBEE L > TRY, thoRFEIZIV
— 7R EBHBOFEN/NELBEZE 5 REEL TWn
B, VIVRS, NI ULRFIOEAFEOBL BT
O TR NVE—IZ DN TiE, SEABORGPD T A Y h—7
FKEBRLE, L Rvs5v A n—7 34Th, U 793
KeV, I, 13+ ) v A %% 22Pb o 238KeV, I 35 U
b —7 P 0 205KeV ORE Y — 7 BT B AL
Bz Wi, Fy 2 MBIIBORD 36KeV & Lz,
L 1 “K @ 1.46 MeV 2H0 L LizAiBIz BE, Fv
VAN ITOKEV L Uiz, V5 v I N— PR Tx
WS, FIEmE, ®Th koW ToEkTF v v
B, El5 U LS NV—FPRETENES, 2Pb P
TIOWTELIEHEF v vV INVERITZRETH B,
UL, 20Th o v < ihsEs e, »osris20%, =
FNE— 68KeV D H v <iz ALY M ~DBEEIA
SV, EeT T AN~ LTI g ERR T
SEAFIZEEL, MPb, MBI 0BENEAMIC K E v o
L, 2Ph O F < BBMETT 47KeV OF <R R
RT MA~ADFEERBNZ &, 20Ph @ T9KeV D H v

33—(601)




Counting [

rate

T 1T 17T

T

T T T

L L

228 Th (0.084)
230 Th (0.088)
234 Th (0.094)

MEWERA R BEI8E HF o9

230Th (0.088)
234Th(0.093)
235y (0.094) 228 Ra(0.188)

234y (0093) 235U (0.184)

24pp(0242) 24 Ph(03s2)
214 phi02g8)

212 Ph(0.238) 5T AREE KL (NBS)

214 Py (0295)
212 B1.(0.328)
214 ph (0352)

b U AABESR(NBS)

228
Ra.(0188)

2 ]l;tb 214
Pb(0242) (0295)

TI D LIRESR CLEE)

Bremstrahlung

40k (1.46)

HUD LR (')

1 1 1

I
0.1 0.2 03 \ 04 MeV(U,Rq,Th)

or-O

. I
05 1.0 1.5 MeV (K)

Energy

a3 128 7 » VA VEEATERC L A HERRO X V<L v FL—Y g YRR Y b

Gamma ray spectra of standard samples by 128 channel pulse height analyzer

34—(602)




# v < IROWEA T X 5 A\FREE OIEREEERORMBERET R0 (RHIE=)

THRBWHETHB L h, HFREBOYSY -5V
BTSN —7 DFBEE LT b7 D OEFEERTHE
Ehs,

713, HURLEYR 3 F % v RV EEKIC Xk 2 5%
B U7, WHITFIELD® 5i3F¥F v 30 LT,
2.62MeV  (26T1), 1.76MeV (24Bi), 1.46MeV (40
KY#EHL, S5120.6MeV 2F = v 7 DL
TW3, BRI IS VBT RV E—E & HE
THDFHEEHEEL TS L 2 i, 3B 3508 25
W3 x 37 Nal (TD % b oREORIER CHE OB
EEHE, PRV OBERETNS, 27 M UEEER D

12 0.5% DREERD Y,

B p T DY T VEHT ATy R L
LTHE=ANE—REERT 5 2 & WP CRENT
BB, LpLY T vRIIDIEEHEEZE L THBESED
WETE, vVIvIV—TCEREY— 7 ikt
DWHERD D O TR RV F ~ &R Lz,
ERET 2 W T OSWREA LRSI ORE L
BLUTELIRIOR L, BREREERE O THEE
BB IR EEC X B
EBRBHBH0ELT, (2) TLoTHELZDDTD
B

B1k AEREOIWE SRS &L

Comparison of radiometric analysis with chemical analysis

¥ - ray analysis Chemical analysis
A B % Th Ra
(ppm) Th (ppm) Ra(lO—”g/g) K (%) (ppm) (ppm)| _ (10-12g/g) K (%)
TG—2 5.1+2.0 16.2+3.2 0.940.5 3.3%+0.4 3.2%%
HS—5 6.6+2.5 | 17.8+2.7 1.34+0.6 4.8+0.5 5.0%* <10%*
HS—11 7.44+4.6 | 23.3143.5 3.641.2 3.5£0.5 8.4%* <L10**
Chelmsford Granite | 7 3499 |17.843.0 | 4.240.8 | 4.740.4 | 8.4% | 17.2% 2,08 | 4 5w
S.S. No. 4979
NG—46* 27.6:£4.2 | 21.3%+4.5 7.7%£1.3 5.24+0.7 17%% 16%*
NG-—55* 40.8+5.2 | 25.84+5.8 | 11.0x1.6 3.7%£0.7 32%% 18%*
B)  reray €& 3RERIEALEL X OERIRESE
* ATk R SRER DS AR B
¥ WERERBERIC S TAT
#*  N. B. S. &8l
5. W p DV B/EERAET, P ENOREREREEE
BIEEATR o T NI « BB - S - RROSHIR 3.1.3 =K
OIEEEERIC SNV TS T 5, FH, ZERER, BRAMEERIEL, MEHEER SFELIL
3.1 AW B BB LHL TN D,
BRAAE - =8 - BRICE s RIS 314 RREK

T - B - RRMR %S S ILEI I &
L, WhBILREHERERSA L T %, FL® -1l
HY 13, ZORARGICL-TIhEIRSLTNSED
TIREBBITLT, ZOHEEM - /MNE - Z8 . 2R
D AWKIZRKSG Lie (B4ED, ANl - (WHOWME I E
SN THEHE OB DT 5,

3.L1 [EHX

R ATNE - B - B3R - )% B R R Marlr - JEE
F - BREBEEZET, ERBETEBRZEALTANT,
EERGFE I AORELHIIRET, P> b~
HRIAs BRI LB OB ER L TS,

3.L.2 JNEHK

3, AE, BERPT 3 —HORRSIESEHA

[ (L ST ET & R ete,  RATR, R R
ERL TS, EREORERFITIZLAEEREERTH
B0, IRMROE N ARECETE L5 Th b,

3.2 Ik B i

IERTHRE»BR - Bl - Fl - MillicES BEERA
BEEPEARLTIERET, KBRS LIRS TN
Bo BHHITIES, BEEDP S OEEICKRLT, f- -
MR LTW B,

33 BMlpEH#HE

3.3.1 JEBR

FREES - TH - 3k - I E/NERT « EHAR
WML, £ UTERIERS - EHIBRS « fok
TEREP RS, ThbERED BERPEHLERYCE

35~—(603)




ek 3 X

NERHIK
T
BRUE

w
=
|
o)
[=3
=
o

(6% Fo18) WHMSEHREN

AR AR RN
Sampling localities




#H Y <ROWEHEATI X 5 AISHRS 0T MEEER ORABHET RS (F3HIED)

Y 5 UBENED BTN B, RABETE R RS RES & 51D 5,

5.3.2 MK

EFMRBAE TR, MREEER BT S Rk L amER
TEHBIRE - BERIEHA AT 5, L1 FEBREICOLTORE

34 EEME SHEREZE2ERBIVES, 6 IR L.

B - ARREMEIC ST 2 EARERET, RA 411 v 5 v
TEEA L HER TN S, MR X UHERTE R IS - 3 1) Al

® 2% AIMEEED U, Th, Ra, K n&HX

Uranium, Thorium, Radium and Potassium contents of granitic rock samples in Japan.

8 B BMB| U Gem* | ThGem)* RaCo-vger| K (o | W . F
3 29 4.1%2.1 17.8+5.9 1.3%1.0 2.54:0.7 e E
A V- 7 4.4+1.9 19.3%3.5 1.240.5 2.540.6 "
Tl= W 7 5.342.0 17.744.5 1.0+0.9 3.24:1.0 v
7 R 6 3.2%1.9 15.142.9 0.9+0.4 3.2+1.2 ”

= = 17 3.942.7 17.246.1 1.0%0.6 2.630.5 "
HHE AN H 14 5.642.1 16.0+6.0 1.140.8 3.24-0.9 ”

£ H# 4 2.5+1.0 10.7+3.6 0.940.5 2.00.6 ”

2 B 16 4.64+2.0 14.142.5 1.20.7 3.0%0.7 ”
R RO M 1 3~6 e BE IR BB f
] B et 9 3.4 B O Rl
H K ¥ A 10 2~9 e B OR E fh
T ooa g B 14 4.6 Hox
i % 13 2~8 B ORE O b
& B 10 2~10 P
' OB ¥ B 3 3.4 ok
wWOoH A MW 10 3~7 o A
B JI 4 4.0 B R OfR
wmoaLoM AW 10 3.6 7 P B 1 i e
x B ¥ B 5 5.0 o
[ = A N S I 27 1.49 B oL F =
2o & ] 14 1.25 ”

M 7 E 13 2.04 P
= = 11 0.86 ”
Bt 2l 10 0.57 ”
*F = 5 1.22 B #H
X i 1§ 5 1.83 P
Lif] Iz 1 5 0.92 »
® B i} 6 1.94 ”
2l z iGE] 6 1.58 ”
de = 15 1.8 ook

k) 3 37 3.2 Hokk

2 )= 35 3.0 Kook

# F KN 16 2.7 Aokorox

H / = 26 . 3.1 sk

(gviiiltiﬁicc;ﬁ;ﬁ?t‘{gn) ? 3~4 10~15 J.AS. Adams
(Car‘fgjgig’dr{’fg ay| 3 11 2.7 J.M. Whitfield

* BAEPHE X OBRRETRUIL O, ZOMRTEEETEER Y FERE hEE
*EIRATEATI SO TN R RPEEMEEEEOERS CHEREFRD X bk

37—(605)




WEBEMAR G188 F99

AMEDFRELE BB Z D 5 HIEHIR i3 LR AR
ZV, BEROEESII B EM TREEEL ) R
RN IR BT, /N - SEImHEKIT L bic 7@
OFBHZOVWTORERTH 525, HIFRERELHEY
5T, 0~8 ppm OFMEF L, BHITZOHIRT
b o b bEWEHEEES Sppm AW bh, 4 ~6ppm
BREET S, RRIKIZL LOMK L kT 5 & —
B {EN,

2) KB

IREHIRD S X 20@OFRE KB 2B, ZD5H 3
HEIART~Z 4 VATEHBB IO 751 VEERET

HBDT, ThbERINLILITEOBERIRLTS 5,
EEROATYXINELL 0~ 10ppm 25 L, BEHE
FELREW, 2HOBABRED NS,

3) HiHEHIR

MNEHR CIRI4EOREHZ 2T, 0~10 ppm 25
fil, 4ppm P EEFTHERE, 4~6ppm ZHER
2H VESERAFRRIR L D L&y, EHBR O
X EEEIZIEW e 4{HL b 3ppm LT TH 5,

49 EEMHER

HENTED 5 5 VEXERERRO T 77 4 NETEH
BTHY, BFED W0ppm THW, T ERNT S

U ppm Th ppm Ra. 10%lg Kog
10-
5..
0- 1} -
024681012 G 6 12 16 24 30 36 612345 6153545
L
5-
o~%@%ﬁ Oa
024680 56 121828 0123426 C1 23545
5-
I ‘
02468610 G 6 12182430 01254 61254 5
B 5.
0- —— ﬁwé22~
G246 810 &8 12 18 2430 01234 512345
’
5_
= 0246810 6 6 12 18 24 30 36 01334 6123456
= .
N Eaa
02468610 6 12 18 24 30 36 0123 BEEREX
5~
eI I
£ 8 0 6121824 6123 §1 235745
5-
o-
024 6 GGzt o123 Q123845

O semmns P4 Asasn

F5R  ABRHREHEDOU, Th Ra, K 0AEXREREST

Histograms of the contents of Uranium, Thorium, Radium, and Potassium in

granitic rocks in Ningy0-tdge area

38—(606)




AV = IROWRANTIC X 5 AIRHBREOTEMERER ORNHETR O (HHIEZD

m%ﬂ—rl L

0 6 12 18 24 30 36

B E

Ra. 0%
0123 012345

(hE) g3 758 0n 6 6 12 18 24 30 36

0-

0246810 65 12 182430
5n
HEE o 557 SenwEdD
(& #)
5~
o= T
0246 0 61218 2630
i
ozaeémwz 06 1282

01234 01 23456
Q123 01234586
‘\
01 23 0123456
. —
0123 0123435
L rs
01234 012345617
[ sezEsts RAEESH

#0608  ASHMEIEEED U, Th, Re, K OSEREEAT

Histograms of the contents of Uranium, Thorium, Radium and Potassium in granitic rocks in Japan

&, SHOEEIE 0~8ppm iy, LHMEILE - /NE
WX ZEE R,

412 FVPA

1) AT Mtk

MR - =EIHIR L b I SEEEXELI L T 5, IEH
RS HMOERE 9 ~35ppm ClE <, MARITENE
CH->Tn5, ZHHR S Zh e ieofiz LT3,
INERIRAX 2 S ORIRK L IR L TR L, EcARHEK
K,

2) IR

6 ~36ppm LA L, 12~18ppm MK EH T 5,
FHENE 17. 2ppm TlE - ZFHRKOZH L E B,

3) BfEfEHuE

NEHIR TIZ 6 ~36ppm 12557 T B SRRV E
KF-TEY, BEAER 6~18ppm Tho, FFHi
Xt 6 ~18ppm DO ERTR, 2FICIE LKW,

4) BEHk

EHBRITEL, EDOEL ALY 12~18ppm TAF Y
FPIE L, IEAEIREIT 2. Sppm CHLICHER L TE LS
IRNEW,

413 YA

1) A ikHbis

MR CIRZDIEEALED 0~3X1012%g/g 1T
T35, /NE - ZHIFEHE L S 0 ~ 3 xX1012%g/g

30— (607)




WwHEBHENA®R

THBHN, BEIRHARSHAOME LTV, AR
KGik 0~ 2x102g/g Th 2,

2) I EHhk

0~ 1Xx10%g/g ZHHMOBREHT 5,

3) A H EHbiR

NEMR T 0~ 3 X102%g/g OFHERL, 1X
102%g/g ITABKRER T 5, BEHHRIL 0~ 2 X1072%g/g
AT %, ’

4) B REHE

IEHBIX - J EyBhisk & BBl U e A B R T

414 Hyva

1) AT bk

e« NEFHHE E DIz 2 ~ 3%IBREE L, =
RTCIZOREIB 2~ 4%, BRRHRTIEZ1~ 5%
DAL, 4~5%EHBRETT,

2) Ik EHb

2~3%ICELLEFLTNS,

3) B H ik

INEHIR T, ZOEEAEN2 ~ 5% EEHH
KT, 1~3%cafts,

4) BRHR

SHOERIIEL, 1~T%THBR, 3~4%ICH
REFT 5,

PLERESERE U Fi i BT & 5 R ok
Thb, FEEOZEOMICKE BEENIFED BN
B, Z8 - NERBROY T o RPRE N ERERE
h3, EHMRAKEITHEL LB, AHEIPRE
RN LR B ET B,

4.2 KEEERE L O

PERAIRERF BT OV T ORBBSHETHE O HHTR
BHEREEDE L, RN AT OVWTRRAY b
W, ZZTREL LTEAXRIC X 28RS I CEE D
BREE2RIOR LI, BALRONCODOTHY, F
TeRARNC S EEME OB S OMEE BETT & T
D, —FH, SFHEOHEC>WTLABBEEZNE
LTWa T ED, BRARLEBNITE 5 2 Bx b h
B, —RICERPOMBETREOSHIERBE D bie L
HRERD B VI TEROSAERTEVWbhTRY,
MEOHRE L EREEDLTWR L 9 IkELd NS, L
5T, FHEES - ThBEEEITHIROTS
FEbTzizEEmeanebahizn, Lirl, 3Rk
ERDEVBACRSHREEHET 5 2k NEHETH
Y, FHEERANTOUTOBRCEER 2 BNEEL
b, VI ENFh OV, E»rL, =8 /b
EHX 25T 5 L FHIROIER L SEOREE L Offlic

GE18E FEID

ELWERIIAAVWEE 2B, LR
WA - IR BHRD B WIRE NS OEER T E
#, 4.6ppm, 3.6ppm THBZ LiFL iz OERE
T 5, HRERR L UIRELY 5 R ICBEE T 5,
- NMBEHRIZE DD TEHNREERE VWX . &
B, KFEEEHIROMBHC BB OFEARNL 5T
W3 D TEHEIZRLOE

5y ARBEL TR, SEOEEZ0I~LIX
10-g/g Th T, WEMKEHREE/ LRS54
M) ZRWTHET 2 L SEOBEOFHEN, Lol
B¥ED 1k, ANEREOT P VARRICOWT, 1X
10-2g/g HED b OBEBETHHLBELTNB I L
25, ZhbbEEOEENLL D,

BV T A EEFHK - db ERIROENMER AL U
T, MEEFIEV,

Zh b % ADAMSY & MRHE LM, &5k WHIT-
FIELD® bRSH LicfEL i3 L efRic b Y v A8
HEOENT L BB,

4.3 U/Ra3s & UTh/U

U/Ra 20Tk, U5vr—59 7 LAEERBEREL
O EPERILEEERE Y Th T 5E8d 5 (8
TRD. & MIET VY ADOSTOFKERES, MO
DERLL BRTRENZ LIZ L X 50, BkEShiX
5l BT EFEaRE L ShT W Th, vI VRS
2280 ~ 2Raf DA FRSL LIV Z 21T h Lo T B,

Th/U @Ak eSS bic EL T T, 40
ERGEShTNWS, ADAMSD {2k % & Siliceous rock
TGl 2 ~ 6 CEH 3 ~ 4, WHITFIELD®|Z I 549{FDgr—
anitic rock DFHI4. 4 ThHB, BREBFBET S VD
BHP B SOAEDEP BREL R TBZLLHS
588, SEELRUBIERER L OUE BRSO
WHEEER4THY, ERoOBBIic AL, BE - SHE
HIRTiX 3. 3 B XUV 2. 5 ks h, ILETERAIRT
neofkETs L, Y VALY S VEFERN
MEVWEWE B ESED,

4.4 BALZEBEIEBARICOVTORR

441 v 5 v

— B ERENRELT B & v T v OBERB TR bR,
SERIFHRELOI BAUNEL B (B3R, Kkl
KT LB L, S0 AR 0~ 2ppm ZEH)
L, FHEE L5 ppm L%, =8 - ARHMKICREW
THFAEOERRD 5, £/ NEHRICBWTHEADT
BH BB TNWS, /MEHRE ORI IFHD BRI
AN

40—(608)




H V= BOWERMIC X 5 NURIREOIEMEEE R ORBGHTROS T (R3HIE=D

ER B &K

U ppm

gc;% o s /o I °o/ ° /
Po & o ° . oo o o
S o o t / . L ;o
o 0/ ° o /o / /o
. o |
b ; t © !
o/oo o L /3 o i / °
17 L / Lo
/ / . / :
al L 1 - i 1 L L L L [ t
0 1 2 3 0 1 2 3 9 i 2 3 90 1 2 3
Ra. 10%g/g
HTH  TEEED U-Ra BIFR
Relation between Uranium content and Radium content
AT N EE HAFH
<]
Th ppm o
30F 30} F
/ / 3ofF ] Y
oF) of ° / /
° % ; /) /
D %by 20 ° 2k / 20+ ‘
o & go o o ° ¢ ° . ° o/ ‘
0 0Fpo © 060 o%oo o, oo |
o o ° 0 %/ ° |
. 00 o o9 ooo
107. . 10 -/oo 10 e, 10—/. .
1 1 1 1 1 1 | - 1
s} 5 i0 0 5 10 Q 5 10 8] 5 10
Uppm

#8R  TEEED Th-U Bk

Relation between Thorium content and Uranium content
®3%E AEHEEHED U, Th,Ra,K 0&FEK 442 FYDA
Uranium, Thorium, Radium and . - R
Potassium contents of weath- BALIBRLTH Y 7 A OZBIR—RIC/ P E W, Thid
BB L, KBRLMO— RN RERELICEEbDL

ered granitic rock samples

EThTns, SEIOBERIZBW T IERKIZ B3 TED
B | B U Gom) Theomm) |y, ) K (2) LTm%&#éF&fiE%&ﬁtfﬂF%5wm§%
i | 10 [1.541.514.545.0(0.620.42.520.7 U HEMLTN 2, SHEBBHS B VORS 23R
om0 7E2.4204230[1120.58.4x006  PNICRRECTANOEARLELON S,
MR sl 8 lse1.s|18.525.900.9:00.68.5:0.6 443 IV :
# B | 4 [1.5:£1.216.623.30.940.52.5, 0.7 7YY LSRRI E . L LI
' BRAIEET, 1x102g/g UTOHEEMNEL, F
A E| 5 |4.4:11.4/17.0223.00.8:0.6]3.2:0.4 ¥ENX0. 6 X107 %g/g L%, /SNEMRTHEDEIL
@E% £ o3| 2 |01, 2011414100, 0126 3.0  TW5,
) BN B TS S X O HROBILERTS V0 A0S T 5858 U 5%
L RHBANT Wirens, FfiE L Y EEoO 2Th %7213 #Ra A%

41—(609)




HWEREMAR GB1BE B

WHE LR Z2 b5, L LAEOIEHK ORE
BT, VT AOPDOBIENREVT &, H B WIEE
BB L b &5 BIRAEE CORMTh %7213 *°Ra
DOEFHICHE LT, BELLEPVWLEX LN D AN
5, 28U . 26Ra pELX CEH Lo Tt Bb
nB,

444 HUOA

—fRiCH U 7 MTHREOWFHREO T TRREE R
SRS E LTEBIEFEEL, KO OBE LTEAED
NEEN L S T3, SHORERIZBNTS, Z O
BROSTH B, JBILIC L BB E W, & IT/MNE
B i R EiEmnL <ns,
HREOLITICEE U TR AR A THfRbo L, R
BB LT LD LS L THo70h, BFITO>WTIER
FRLICE ST SOOI BPHLL LY, —HBOH
BRI T AOWOBRED b, £, FUT LD
AEECHL, VI v0HOBEREROTED bhic RS
»B, ZDX 5 EMOEE LRI L > TELT S
BB PR T,

5. BULZTEICHES BEREEETT -
MU LEEZOE(E

ARSI Z Iz A DRACE R I & 5 EBOELOKE
ERN LIZ0T, ABERBEORE O8I onT,
BB OWITERYHEEL LTHEL, vy - U
LAERELOBESE LS, BRMICELEE RS EAL T
WEREHE Y, B GHERE BT Z LS IREH
LM THBOT, BERECX EENEETR o1,

FEEL YIS VERLOBGREE IMITRT, 3km/sec
UTORBEID WD T, BHTEER L W EZN
25, WEERER S A EENY, 4~ 5km/sec DHEEERH
FTEHRBR ORI DY T B, Skm/sec PLED%
NEHBLTABMICEL LoTWbZ L Th5, ZHil
Rz W TiX, 3~ 4km/sec DEELZH L, »>5ppm
P EoEEZR e AT OTR L SERRMEN B O
LOTHY GUBNo. 11,13,15), ToLA/MERRIZE
W, THBERMT 5 &, B, I EBMSEORE T
X, BWEOBD L LOICY Ty ORTBER,
REEPL TN S,

IRHBER & T IR TER R & B W NEHIR T3 T
Boohick e, BAAEEEMIL Y Y AEENICE
BB ¥ 5 & LR R, N U T AOEHEREE
BRETHBLLT, v v OLEEE Th/U T&b
U, TRUEIERE L OBEEEI0RI R, RO 4 ~
5km/sec OWEEH T 5 #FHEL, 5~ 6km/sec ®

Uppm
- AT etz
0k o It [X
_ o WIS
B N e = &K
x A RHK
o!3
®!5
b « A 0%
5 o1 A 2
° X
| A o
% XB
L A °
® ® ® o
L 0.
A o °
L . .
1 Il 1 1 e 1 1
0 ] 2 3 4 5 6

SRR (Km/bec)
EOM  WEWEEE VS VAER

Elastic wave velocity and uranium content

FREHBLT Th/U BRekY, bTFroRMEE
BT OEMBBIRI DL 5 EREERS DS
PIRE B, T, SHHRE TLHE SEORBIEZKRL &
WY ZOEEBHA LN D, TOX 5 CAHIRBR S %
Wi SEIHIR O FRMISEERAHE D 1E i S B O gIElie v
SVEBBARITH BT LT, RY 5 KRR
ML POESEEZ DL LRI,

6. HMAICHTZIERITEFHEOV T - T4
- PUTLEE

v UEERIEEEO RS, & ICHNOTRNERARMNIT
DOFEFHCO>WT, U5 - FI U AEOEFRRELD
N, BBHREIE ATIREE L T SRER 3 & UNURERER,
ERSEILBRSER I BV TT IR o 72, BB R 2 K5y
L, REAE D LOWE 2m L TEREIE, Toftz
BEHYEL PV 2 &S0, SRR E 4RTRT,
ERIZOWTKIZFZEL L 5,

(1) HERFghE, FRRSLERIANTRIEE TR OFEE IR
Bov s UEHEEEFBOBO 3.5ppm, 4.2ppm TH
D, ZRLERSEEBIEREAROY I VERL LTE
2 TEWThH 598, WERERREO—HE LT, fHRix

42—(610)




AV < HROWEBATIC & 5 NPIRREOIEME BER ORRIGHETROSHT (FPHEZD
®4E HNERED U, Th, Ra, K 0&FE

Uranium, Thorium, Radium and Potassium contents of granitic rock samples at drifts of

uranium deposits
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