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Chemical Characteristics of River Water in the Easterm Part of Shimane

Prefecture——with special emphasis on cause of uranium anomaly——
By
Shunso IsHIHARA & Tsunekazu MOCHIZUKI

Abstract

River water of tributaries of Hii-gawa and Iinashi-gawa in the eastern part of Shimane
prefecture was analyzed for P, SO,*~, and U on 127 samples. The surveyed area is composed
mainly of early Tertiary granitic rocks, and Miocene andesite and its pyroclastic rocks at north.
The Miocene rocks occasionally accompany nonmarine sediments in which a bedded-type uranium
deposit can be locally located, as shown as an example near Mitoya. This work has been done
essentially for geochemical prospecting purpose of the area. Distinct uranium anomalies known
in a reconnaissance study have been also examined in detail. During the period of this study
around the end of August in 1967, there was no accidental condition like heavy rain fall that
would effect chemical characters of the water.

A weak anomaly, 0.18 ppb U, was detected near an edge of the Miocene rocks. Distinct
anomalies of uranium along the Ayo river are due to mining operations of uraniferous and
pyrite-bearing molybdenite quartz vein deposits, which are the largest source of molybdenum
production in Japan. The uranium decreases downwards with a rate of 0.07 ppb/km along the
Ayo river.

Small amounts of disseminated pyrite in Miocene andesitic rocks made the water a higher
SO,?" content, and lowered the pH to around 6.6. In the molybdenum mines, the same chemical
reaction was happened. But soon or later, ‘alkalic water used in flotation processes for mol-
ybdenite was mixed with originally acidic water, so that river water of the mining area is now
slightly alkalic and shows a higher SO,*~ and U content.

Except the mining area, the water of granite region is about neutral (pH=7.0), higher

in U and lower in SO,*” in comparison with that of andesite region.
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2. BEDY S HIHER

SREMP L O OB OB OKERE 2, 1969)
O—BL L TEOCHRRSNREBER, KEEL LXK
HETHRFAD 0.4 £ 0.8ppb L TH-T, WTFhbEY
7T R E N B R ANAGROWMKTH - 7.

IHETOHBERERCRT 5 LFEOERSD, HR
EOR K X ORAKDBEEERX 0.1 ppbULITF & 2/
L5 5, FERHCEBNRILEE EEL T2 BREERN
ORSETI, 7ok xiF OHASHI et al. (1963) JXEEE
#5 L FOBDOLENLAEND, 0.1ppb UM ED
B B rOFER ST ohd L L, TOEUTERE
WL B Lico LTS o TKREMIR O EEEOBRE X
BEOY I VBERRLLZ LR,

20cm

33¢m

HEIS

A A4 R4 AR

F2R v YRERBEN T 4

FlEk BREERIKCROVI VAR

MEES ) W & £k Vi ) =4 U (ppb)
65-3 | B & I | £ancsER 0.07
65-4 | A B I KIFEKHREI TAR (65-50FES 51370\ 0.15
65-5 | @ Lk AL, HAREN Mo SiEAE 3/ MRORA L 0.05
65- 8 | WA GZi) | AEEDkOBORA I 6.65
65-16 | [ Lk G KRERTH)FH, TEREAORA 5.12
65-19 | L AN K Ak, El Mo §RILNE—RIBL T DILAKETK 40.94
65-20 | ff  H )N AL, EAIEF O oA 100m 0.07
65-22 | fa] |k Gy KHERTHFRE, KEHALEERE OEORK 0.41
65-24 M E KERTH: RS B ORKOEE R 513 7ev) 6.00
65-25 | ] R KEHTERNFE, ERBRORO 0.29

NS  BAR—

1965 ki 10 HoFEEREINSh, DHEhic (E
1REFLIRD, HAVIVHRY 7 v ZREMEEL L
TR ILSEILIARIESLR (AR - #&ih, 1961) DIiAErKiX
ERBICEWE (4ppbU) #RL, Elokor (KH -
KOABHR), TEHE (BAKK), BLXOZhLNE
AT B IFMFEDOM 7 X125 ~7ppb ORBEEER
Uiz, SRILDOEE o 7z 7Kk 0.1ppb D[ FTH o7
2 FTAEFTIE 0.15ppb &R 172, Zhik, 2D LK
PORBRBERT 7T 4 VB X UL ERREEREEAS
SLEBREEEZE»LRY (BE, 1966), b
CEENRZHMEY 7 VERZ 2L (A, 1961; GE
&%, 1969) THHETEETHA 95,
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EH S ORKMREER 3 KICRT . [REACEIEHE
BLEho b BONBEZRLOTBEERRMERS X
ST, REHIEOSEE RRIKIC STk IL o ERE
BiC& 5 CHEEIE AT,

IROILEERERRRIC X Y FERICEL S, —ic

BRI TIRHEBENZEL TR, BREICE ) REEL X
% (Hawges & WEBB, 1962, p. 237), RfRiXBistA
AROFRL BEOER, TEREPbOEMERNE
L2 BT, ThbARE SNIAKBOBEETED S
BIRENNT#O AREH L BRI Eh, @e0
SCHERBCERZLEZZLONS,

U7 UHRHEE AL LIz B —0oRBRIC LS
b, —RZHE GR) KDY T Uk BRESTE WES
~t. Wobzickr (1959) k= = —¥ 5 v REEEILHD
Lower Buller Gorge (z vy 7 4 VHEEFBRELEEL T
5 HELD T N2 — BB OHEREE Y T LR HR)
TILHEEERL, S5HEOHEN» EHEROERD b
LTRDY ST VREBICBLRDZLEREL T3,

EE > OMAEIMYTIX 8 B29H £ b HE T Ml
TAHE (87.4mm BEAFLIUBBHONES T L5, BT

- HIEFT OISR TIE 36.0mm) @ [ R D o 28, BER

ZERR L7 I KR O BRI 1T 2 0 HER H bbh T
VRV, L7 o THEE S DREERICIERN L ERITS
ENBh-T2EWRLT, UTEERT 3,
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HIN 4 R B o &
BN, B, BHS Ak ENBIRKSAL OREBIRTW i STt RS Ex & X8
EROEKEOBR (FE, 1966; 1967 b),

weR WMAMNKRMoOLEHEHR

FEES R 7K Hb, =3 pH P (ppm) | SO (ppm) | U (ppb)
25-02 FINEDOERAERN B, &, 5 7.4 t 20 0.15
26-01 KEGRLUTHE, BEAHELRK60m, B, &, i 7.4 t 10 0.38
26-02 KEGRUALTTL R, SRk 5 7.4 t 20 1.43
26-03 KESLILEBFRT, UKk X 8.0 t 90 2.74
26-04 KESLLER, AME B, &, & 7.4 0 10 0.36
26-05 KABNEOETHAT, NI H, &, & 7.4 0 10 0.56
26-06 | ARNBNOETEE, JIH B, X, & 7.4 0 0 0.07
26-07 KABINEoETAE, I B, F, & 7.4 0 20 0.51
26-08 KkosAn, NF X, & 5.800F 0 15084 1 3.48
26-09 KEGLLkOATLA, ik 5.8L0F t+ 15080 k= 1.42
26-10 | FHAR, B)IH H, X 7.0 t+ 0 0.14
26-11 BASLLE (BT B, &4, B)IIHF H, % 7.0 0.05 0 0.07
26-12 AeBTH, BIH B, X 7.4 t 10 0.03
26-13 KAB X b —>Ffoo/NR, N B, X 7.6 t 0 0.07
26-14 | FERA/AR, RAKHHAK, JIEE B, X 8.4 t+ 10 1.17
26-15 REGALHTHRILHEAK 7.6 0 20 0.95
27-01 HERAEAR, ®)IF H, ¥, & 7.0 t 0 0.05
27-02 BILSELSUL 5 SALE 1 ST FHA/K 7.4 0 60 27.0
27-03 THERL DAREAOTR H, &, 0 10 0.53
27-04 | TEEAAD, RAK+AHRK X, 5 8.0 t 90 3.80
27-05 TEHRAR, BHS s0 R X 7.4 0 50 0.05
27-06 TEATEESER DK 7.6 0 70 11.7
27-07 TEASRURIE L & D LB 8.40) t 120 3.67
27-08 wLSRLZUL 5 S5t 4 B, RUgLLRHKZES H, X, i 7.6 0 20 0.36
27-09 | EWUBKUBHE &0 LES GRS TR0 8.4k 0 20 0.39
27-10 FHAR (FEibREsoxmEm) B, X 7.0 0 0 0.02
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EARBEROMANZ b & F 5 k0LENEE GEBE= - 2R

ARES B 7K Hi =3 pH P (ppm) | SO (ppm) | U (ppb)
27-11 FUSKLE B ohl H, £, & 7.2 0 0 0.02
27-12 EAEAKKO H, X 8.4 1 0 90 5.85
27-13 EABESNTEO/NRAD B, ¥ 7.0 0 10 0.00
27-14 BEAEFROLE R, F, & 7.2 0 0 0.00
27-15 AREAD, B OB, X 7.0 0 40 0.00
27-16 RBMEO/NR, B A, X 7.2 0 0 0.03
27-17 RE—&BEoRERONR, R X 6.6 0 20 0.02
28-01 S/An, B OH, X, R 7.4 0 5 0.00
28-02 S/ L OERED LRR, BN |, &, & 7.2 0 0 0.00
28-03 HFEHAD, EH X, R 7.0 0 0 0.00
28-04 FIEB/ALD, ER X, & 7.0 0 0 0.00
28-05 | EAARMAOLRNESRET, BE B, & R 7.0 0 0 0.00
28-06 BAAMD, BEH B, X, & 7.0 0 5 0.02
28-07 BEGROFR CFiRE) B, X 7.0 0 5 0.00
2808 BEEROXR (BRE) H, X 7.0 0 0 0.02
28-09 EATEE B, ¥ 7.2 0 0 0.00
28-10 EAEROTIR CGEAD H, % 6.8 0 0 0.00
28-11 BAEROZR (BED B, % 6.6 0 10 0.03
28-12 BA LR, ERO/NR X 7.0 0 0 0.00
28-13 EARERH % 6.8 0 0 0.03
28-14 FHEAAD B, X 7.0 t 0 0.05
28-15 BASBEAND H, X 6.8 0 0 0.03
28-16 WAREO/NRAD F 7.0 0 0 0.09
28-17 WE L oaEoERA H, &, & 7.0 0 0 0.00
28-18 TEIEAAD, RARFHPA (=27-04) SEjliH = 7.6 t 90 4.59
28-19 | THEMA:OARAOTH B H, X 7.4 0 20 0.44
28-20 TERA L oRAD R B, & 7.4 0 15 0.19
29-01 WEAA, BEH B, X, R 7.0 0 5 0.00
29-02 | BAHREONR GEER X | 6.8 £ 0 0.05
29-03 WmatroNR GLER) X 6.6 t+ 5 0.03
29-04 WRERONR %X 6.8 0 5 0.00
29-05 WaE b X 6.8 0 0 0.00
29-06 WwehArRo/NMR (LR X 6.8 t 0 0.00
29-07 A7 EBHACHER, SR X 6.2 0 0 0.00
29-08 A7 gERM, MR X 6.6 0 0 0.00
29-09 A7 EEERRE, oI s X 6.6 0 0 0.00
29-10 A7 EEES, MANRERE & 6.6 0 0 0.00
29-18 A7 EgEH, WEIER & 7.0 t 0 0.00

B Bk Be 0, & AROK 0K, i mBEFELLL O,

3.0 mAMNKkR @O

1) pH:HAJIIKFZRO I EEIX 64 HTH- T,
FORBEE 2RICRT, pH EFLLOFER T ER
WT—MHT 6.6~7.4 ThH - T, ROWED 33 @&y
+5r pH=6.9 Ths (414X,

FlthE» > TR TR—BIcpHIZ 7.0 TH 3, T
71U ¥k & 75 B SRR K SRS D IRE EGL O BIE T
FEY —F— P2 bbb 72T, RIEREFDO EEAX
>8.4 THb, BHIIKE - BA - RIUORFLILITHW
FHEIEDPNTRY, ERIEL ARBIFHC/ESLRT
WERL, BHOFEI»RYILEHIBIATYS,

KREMTTOTAK L FNHNBAT S T IR & Rk

HHTE : ERAR—, ATORCSWTHEL

X, BSROEEBIIE L b vin7.6 L84 TH-T,
TWHIHETHD, KEKOBTIOTAKE KOBDA
ODRAKEIL<5.8 THRETH S, BEOFERITAOR
BLER 8 Hhi (B Bk ORI B o MK SRS — A BENRSER T, T
A~BEWGERIZ L BRTEBICBEEREATUBZ LT
EslBEbhd, KEHERSBEIHEATVB, 0
TK (7.4) R RERILTHII SR L BLDZ L
WTE3,

SELLI A 2> B T IR THPIZKCEBHL D BN v /IR
X pH7.0~7.6 (9E) T, ZOYERXT.2TH5, %
LTHANARLEEPNEECRFEL TRV, b
PHEBNCRBALTC2EZRO THENML 5 &, FB
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pH
4R pH CEEHH L T
T-A : FANIAKR EME, T-B: FENKE TGS Gl
ORES D), T: EEIAR, IL:HIKS, IV: &P
KR, Vi WENIRR. () HAORDORENTSER,
BB RMTER, BEI—RORK - RADSD L 0,
B pH 7.3 L BB,

2) P: PRIOWMEROZTHRHBARUTTSHY,
Z05 2 ERICEENE 0D, FOEEAROEKRE B
Lz v MAIIS RSO B EEREHEROKE
DHBOREDT, PPZLOEERRDDBNS,

AT S BHESBET, BALEAREROR
BB LD BVEANITETTETHAIND, ThE
BHIKICIIAFLERS L FRINEY, PirBELT

BERBEERRBIRD LN,

3) 80, : SO 13 LI CILEMPE S T bE
CEHTE . THIEEDERICIHT 5 HEZL0H
ERSHEORBEE S PHH 0BIKARE» H ST
wEEbh3, THET, SILOBEE I T 5KET
NHEL, L IAkDAETIKE kB A O o FkiZ
150 ppm P L CREZ R L2

KEEHER 0 FLER CESIITIRKEASLIZ DT H W H L
S ThBR0, PEKHEO ZE L TS5 KT SO
ET L Bbhd, FRBOEKDKIZZDE & SO
BE%, T EROEBANEA LEERERLTY
5,

4) U: E##ciX, Uik 0.1ppb PLEERER,
BEERELFLAD 27ppb Tho T, T OHNEKE
1960 4EFKIZ 1% 40.9 ppb 2R L LD TH B, HKEHE
DR EERIC 5 KT, —RITHEA - Filghibo
bown, KE - KEAXOBRFHILIOLDO IV E, Thi
V5 UHRBRIEC S L, BETHERIM TV (B
N RS DRI BB - T b Bz bhB) BEER
BLTYWBDTHS 5, L LADOARIRDKEZADEL
L pH kb Bl 3005, KOEMEECHBERL
TwaLBEbhb, —BCY T T7TV0 U, B
THBT R, T TN, 4 ORRERBRE—B0E
TE\v (GARRELS, 1955),

W RNACR FIREIC LI D B8 E 5 i Kkic b
0.1ppb #2223 b0MRH 53 (FAALD 0.14 ppb),
—fizit 0.1ppb UF&HTIV. AFERVO VT
4B13EE 0.56ppb ThH o TIHILH 6 km FHHOR
INe&saaT 0.15ppb IZFEA LT3,

3.2 FHEINKZR JAD

COKFODFEEIZ 8 EThHS (H3E), pH X
6.6~7.2 T, FHT7.0Th-iz, P& SO LiZEH
WERRBEDBND, SO BEL PRBOOLNRVE
THEHOHR B1—17) W F AT X VKB EH LT
WAHBETTH B,

Uid—f&ic 0.05ppb LI FTH 3, 0.13 L T* 0.18
ppb @ 2D 3B, HEIELRMOM A T HBRER
LHBERLOBAMEORBTHLINOEETH D,

3.3 KKk F AD '

ZOKROIHAEENE 17T ETH - T, Fli MEEIER
DEBK2@RNDD (43, AAKD pH % 5.8~8.4,
W 6.8 ThHH, BRICEBLHERD 26—1713%
DERTCEATERBZ b TH Y BEKTH - 7l
Hb, ZHERS L, 5.8~7.2 £H6.7 25, P
BB BRHBAU T TH B, Shiz LT SO i
60 ppm DIFOETEMICE v, THIE, T OKRBB
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BIRREEHOFA N2l &+ 5kt EEE (RRE= - BA%—
B3R EHEISE (DD oftZmEg

HWEES | % P s A pH | P (ppm) | SO (pom) | U (ppb)
31-01 | AR, RARAAD X 7.2 t 0 ' 005
31-02 mrRAe, S B, X 6.8 0 10 ; 0.18
81-03 | HErAL, #E H, X 7.0 t 5 | 0.00
31-04 s, R 7.2 0 0 1 0.02
31-05 MAKA, BSAMEE biRRl X 7.2 0 0 0.02
3106 | ZOARAAR X 6.6 0 o | o013
31-07 | AHA/AD X 6.8 0 0 | 0.02
31-17 | EENB TG, RNEOEMAEL, B, & 7.2 0 10 | 0.02

Ea4E  KRIUKR D ofbFEAHEE

BBEE | ® K o A | oH | P @em) |SO@pm) | U ool
25-01 | RIEIIE O&TAOT <L, Ko B, &, & \ 7.0 0.05 20 0.12
25-03 FRIE o&REDTHA B, &, 5 ' 7.2 t+ 20 0.05
25-04 YRR, CFHEEMEK 7.6 t 80 0.03
25-05 ” YRR E R ‘8.0 t 80 0.03
25-13 FAAR SR ARNMNRAR X 5.8 0 20 0.03
25-14 FABE S ERNR, R % 5.8 0 20 0.02
25-15 FABE LY & 6.6 0 20 0.02
25-16 | FHALHZLRE, FEMR X 6.8 0 20 0.00
25-17 BILAR B (EATHEORESHY) H, &K 8.4 t 20 0.00
25-18 RUBERNRAR, B X 6.8 0 20 0.00
31-08 | MEN, EHET, KEETEN H, & 6.8 0 20 0.02
31-09 HEN, TEST H, X 6.8 0 20 0.00
31-10 RENKE, KE H, ¥ 6.8 0 60 0.00
31-11 KENEETR % 7.2 0 20 0.02
31-12 EE, i B, X 6.8 0 20 0.03
31-13 EsAn H, X 6.8 t 5 0.11
31-14 LEA LRSS B, X 6.6 0 0 0.03
31-15 VBAGERTIR X 6.4 0 0 0.03
31-16 AL, XKEREEHALE H, X 72 101 0 0.00

E5E  BFIKK V) ofbEFeE

WEES | 17 * s o oH | P (om) | SO& (pom) | U (opb)
25-06 | VAT, AEHEAN B, X | 72 t 0 | 0.03
25-07 BB X | 7.2 t 20 1 0.02
25-08 NEERTN X b7.2 0 0 0.00
25-09 | LA, BN, W% X | 6.2 0 20 | 0.00
25-10 | BIRILATIE X | 6.8 t 5 0.0
25-11 | RIS X I 7.0 0 20 1 0.00
25-12 | WUAERIR X | 76 |t 20 | 0.5

LIEYEEROBEAFERNSDZ EIRBFERLT, kil
BBEFOMEBORBOBENPHE L T s LIRS
n3,

Uik—fgiz 0.1ppb LITTH 528, EmBEHEICA -
ILEB/ALOT 0.11ppb #R%,

3.4 BFNKkFR AV)

ZDORBROFHBEEETETCHS (BE5%F). pH i
6.2~7.6 THLHT.0TH5, PRIMWETELVERI

W BIEES, SO X 20ppm 3 EEHE LTELD
HillcgdzhTtws, Uik 0.1ppb 22 29, —BiclL
o

3.5 LhENMKFR

TOKRODFEEGL 29 HTHS (F6R), pH X
—RRC 5.6~7.2 Th-T, EH6.6 QT Ths., B
ABE LRBICRBTPFE UL E E & 3 58
BB, TOMEDRKT4.2ERL, BFEITE,
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HEREFAREGE20E F7 2

FeR  IMENKGR (V) oftRiitHE

AEES ! 23 K 1b A I pH | P (opm) | SO (opm) | U topb)
29-11 BAK, w@roECRAR H, X 6.6 t 0 0.00
29-12 mLOER/RAD X 7.0 0 0 0.00
20-13 Bain Mo) X 7.0 0 5 0.00
29-14 RAAD (Mo) X 6.6 0 5 0.00
29-15 s Ao (Mo) X 6.6 0 5 0.00
29-16 BEAD B, X 6.8 0 5 0.00
29-17 BEFRAREHL B, F 7.0 0 0 0.00
30-01 Rl (Mo) Fift, #F, ke H, & i7.0 0 t 0.00
30-02 | FRSAEIORAR, BA % I 6.8 0 0 0.00
30-03 s B M, X 6.6 0 } 30 0.00
30-04 fRBRAD H, ¥ 6.6 0 | 20 0.00
30-05 | oSLA/AHN X 6.8 o ! 50 0.00
30-06 HUBAAR X 5.6 0 30 0.03
30-07 EAE/SAR Mo) * 5.8 0 20 0.00
30-08 | /IEAAD T 6.2 0 80 0.00
30-09 | EARRERE, MbENtE X 4.2 0 20 0.05
30-10 | EABELAES, BRILSEBET (FeS) X 4.2 0 100 0.00
30-11 ABEREAA, LR H, X 6.6 0 i 0 0.00
30-12 ANEEEAT, BRARR H, X 6.6 0 0 0.00
30-13 | CEEABRTRACD, B X 6.4 o | 0 0.00
30-14 BELIRE X 6.4 t+ 0 0.00
30-15 BA LR, EEYRALD X 7.2 0 10 0.00
30-16 | /NERAR, HUE H, X 6.8 t 5 20 0.00
30-17 FESAR, B4 A, X 6.8 t 50 0.00
30-18 LTwAAD, BRALRS % 6.6 0 80 0.00
30-19 | WEAAR % 6.6 05 | 8 0.00
30-20 | EARB/AD FH 6.6 0o | 80 0.00
30-21 KBEAA X 6.6 0 50 0.00
30-22 WENAREES B, & 6.6 0 10 0.03

Plx—RicHRFL T CH B, SO i 80ppm %
REEL LTE2BNIEEL, & EEXRD LR THE
ZRIETWEERE S DORB V. ZHIERIKRTD
N7z LFACERIZE S 0L Bbhb, RAKRHR{LES
BrE @B+ 550%T SO 1% 20ppm 225 100ppm (T
WL T, ZORBOELVZLERLTV3,

Uiz L AL 0RETRETE S, EREHER O RK
LD LTIV,

§. (bEpEE oMM

U Eo#EEY FENCRRTSE (B5~8R)D,
HIEMNCH AR B,

PH BACRBITIEARN & (UENTTEL, 6.6~6.7§itk
Thd, FORRIBERD L 5 ICHEAEECERLTE
Y, WACRARTHHFEZRA»ZOEL T pH IZE,
BEREERER OTEREE L PRORAE KITBE

(AE, 1967) % b7z 5 #itf Tk —Mc pH 7.0
B TEERETH B,
PoEERMANT, —BEREER2PHIT W,

REFT O TR WHEHANITBIEOREIC L5
DpH LI,

SO RO & H CHB=RODHHIBETE . #
HHBOFHE=ARF L LTESEBER» bR S,
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