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Abstract Yutangba selenium deposit is situated in western Hubei Province, where the carbon-bearing cherts stratum (Pim) is the
dominating selenium-bearing layer. The silicon and oxygen isotopes of the cherts are characterized by §°Si =0. 5%o0 ~ 1. 8%o (average
in 1.25%0) and 80 =22. 7%o ~27. 1%o (average in 25. 3%o) , respectively. The sulfur isotopes (§*S) of the pyrites from cherts vary
from —27.7%o to —5.65%c, showing a large extent more than 20%o. In addition, the carbon isotopes (8" C) of the calcites from the
same layer as cherts range from 4. 19%o to 0. 52%c. On the basis of these isotopic studies, it is suggested that the cherts from Yutangba
selenium deposit are mainly derived from SiO, sedimentation from hot sea water in semi-closed epicontinental sea or littoral-neritic
environment, and the diagenetic temperature is 45°C. Otherwise, the hypoxia would result in large-scale Permian biological death and
extinction.
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Geological sketch map of Shuanghe selenium ore deposit in Enshi, western Hubei Province (after Wang and Li, 1996)
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Table 1

Silicon and oxygen isotopic compositions of the cherts

and quartz from Yutangba

B KX P Siygsas (%) " Ogyow (%0)  HAIRIE(C)

00S-1 A 1.2 25.5 55
00S-2 kA 1.0 23.3 68
008-3 T 1.5 25.0 58
00S-5 A 0.5 22.7 72
00S-12 kA 1.4 24.8 59
008-13 T 0.9 27.3 45
008-14 A 1.8 25.7 53
00S-16 A 1.4 26.1 51
008-18 HERA 1.6 24.8 59
00S-2-1 par 1.3 26.4 50
00S-16-1 Pt 1.2 27.1 46
S 1.3 25.3 56
A
B
C
D
L 1 1 1 1 1 ]
3 —D -1 0 1 2 3
30 .
5 7 8i(%o0)

B2 R[] R R 5T () 8™ Si 28 AL 96 Bl (4 Douthitt,,
1982 Fi1 Clayton, 1986)

A-RRIRARK IR AR R 5 B-3 R UK B AR A 9 C-PROKOR I8 4 38 D-A
XA

Fig. 2 8" Si values of cherts from various origins ( after
Douthitt, 1982 and Clayton, 1986)

A-Soluble silicon in warm fountain; B-Authigenic quartz in
underground water; C-The quartz of warm water region; D-Samples

in the study area

HRBHEIEYWNS Y, 556, Cr BRI T E, AIX
ASSRERCA b CrotE S AR R (Fm ik 1625 x10°°) (L%
#E45,2002a, b) BRSO RES S T REFUS 1 A 1R
JH, BIVEE JB7 m 0 — 350 40 7T B 2 AR B 25 3K s o 4 b 1 R
B, X eSS K IVE A — & B R (PR 5E,1995) . i
o, FeTF—E B0 Y LI T AR R Y 2 B, R R S (2006)
AR SRV SR N = B ZR v G P0G 2 ik S ST ) e TR DR
B A ieap N o = w5yt /B QI
VORI BB R o AR, AT R L it b
UGG A LW B A T EL A LU & Al A R
i 8 Si {3 B AIK ( < 0%0) ( Clayton, 1986; Douthitt,
1982 TBR 55,1988 SR RBLA T BT, 1989 52 74 ,1995)
PRI, 2 LU XS B 50 DX I 9 ek R R ST RS R &3 1
FTik, FATIA ARG X R B 1 — SR AR 2 R IR T A0kt
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B3 ORI 7509 6™ 0 ff (4 Clayton, 1986)
AR B- KR A 38 5 C-HUR A7 3 - A1 3% B4
Fig.3 80 values of quartz from various origins ( after
Clayton, 1986)

A-Samples in the study area; B-Igneous quartz ; C-Quartz from hot

sinters; D-Diagenetic quartz; E-Quartz sand from beach

FRUERT, o T RE U v 08 R A S LS R AR 254 2 e
PRUUBUR Y, BERA T RE BT 2 BEBCIR Y Si0, -2 TLTE R B
He Wy (i A FGERAR , 1989) RIS 1 REAR AL IRAT 0 o

4.2 mIRINE

b R B SR R A AR T R L W LR
IR B TR P b X A VR K B R 5 b (Y R AE,1993)
T 5% X RS it BT ¥ 3R 30U ™ TE 4 ik T X

HuER F B R R AL R B AR AR L R (1) ARk &
8V C LRI T8 67 C;5 (2) KR CO, /Y 67 C SFIMH K - T%o,
A LR 8" C {80 350 A 708 5 (3) M T a1 6 C
ERZENTE -5 +2%0; (4) BRUTBRRER LR A5k 3, Vi AH e
FRER AT 87 C {EH2N 0. 56 = 1. 55%0, i MR ER L5 A1 ) 87 C
fER - 4.93 £ 2.75%0 (L 18 I, 1997 ; #B 7k "% Fl B 1L i,
2000) o AR X kA Z 07 DU PERRBRER ) (5 i A) Y 81 C
{43 5H 2. 50%0 4. 19%0 3. 84%0F 0. 51%o , BRAT HLER FIHLFE
S b BB A AR IR X531, [m] 16 A ik R ko A i — 3 (A
4) o WEREEFUA SRR T AHUTRUE - . TFoE X i b0 9y
[ 6" C AR X T BESE T2 (1) 8" C AR AR, FE LA
AR IS AR AR R ) CH, 3088, ik AR &, 45 SR
8" CAHAE A (K K AIFRITIA ,2000) 5 (2) R AR E =&
20, BRIRER A 5 A A X E R, R 378 ML 19 0T
BT, (i PR A 87 C 1% B AR S, i 33— i
TR RR R EE 4 9 87 C L TH s (DRIB N, 1997) o AT
AL BRI 22 | & A R P AR A6 A ok ik i B 1) CH,
(El5) B RFE—F AT RE PR K

P BTN IT v ke g 1) 2L G, % e 2R 0 O 5 DA W P TR
WO Si, g K 1 8% Si TR o SRR AN AT KA AR A
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Fig.5 The Roman spectrum of fluid inclusion from calcite
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Table 2

Carbon and oxygen isotopes of calcites and sulfur

isotopes of pyrites

LR/ LR

e ki 513CPDB(%0> 518051\10W(%U) e P 5*8
0087 Jrf#fy 2.50 22.8 0085 #EkH -27.7
00S-10 Jrffa 4.19 24.4 00S-6 ##kH" -8.93
00S-11 Jrfiffi 3.84 24.9 00S-7 #EY" -10.8
00S8-17 Jrfitfa 0.52 24.2 00S-8 W -5.65

V1 5 i A 32 RV () 7 2% 2L IS, 1 S 20 ol e 19 2 8 b DX 7
FE AT HE R 1) 87 SifHL s T URE T bl T B T /K AN AL, i
PR S R A RE A WS AT R A R LS A BT Y
P LT AR, VA e IO A AR I 67 Si B (T B 46
1994) o ARRGUA T H5F- (1989) it 4 20 A 2 H LR A
(1) BORSTE A R 5 1 87 Si M T, 67 Si (EE VR TR
R R PR B HP R R 10 - 4 8% Si (- A TR T — 2 TR g —

IR B B G R (0.16 ~0.4 ~ 1.3) g%, AKX
FE A 8 Si HAF 0. 5%0 ~ 1. 8%o 2 J], EXE K7 1. 25%o,
B T 5 BURE RO 2 (0 43 AR TE IR, 2 B LT ARBR B o 2 3
PSRRI, X5 EME TR WIS R —aE R
TR PR A e KB T S A 5 2 M TR LA 1, BV
TFE I BA 5 b A TURR AR (TR 555 ,2002a, b) —3,

I 2 BT UL B9 XA T v B 1 67 S (AR AR 1]
RK( =5.65%0 ~ =27.7%0) , ZBALIREE R T 20%o0, 7R i H
5 B R L 20 P IR JERAE | 7S XS K B Rk 1 vk i &8 /0
TEJm i # X 2 35 B Immol/L L) | ( Canfield et al. , 2000;
Habicht et al. , 2002; {70 425 2007) . [ Bt Bg 7 24 0
— T B BSR4 R R KPR ISR (R 45, 2008) , HLRS
SRS T AR KA EKF B9 10 77 (Frimmel , 2005 5 5 1]
2L ,2007) o L IE 2 i K™ B i 4, B TR AR SR
BE SUREAL T S 200 — B TS 300 10 24 ) RIS 2K 44 I B
T-( Wignall, 2001) ,

4.3 HERE

Tk o B0 R, 0 22 e BB 5, LR 40 R 21 0k B B L
JE AN, BRI T LA AR SR 4 4 ) 57 2 20 Jiohe ) e
TE MR (322 755 ,1995 ) o AR RE A -1 /K 1Y 4 R oL 3R P-4
318 )52 (Knauth and Epstein, 1976) ;

1000Ina -y =3.09 x 10°7 > —3.29

AR SREREBUA B R , TS A R LR 1 R R 45
~T72°C P10 56°C o 5 EL#E R TG 1 I ( Atlantic Deep) 11
TS FAK W% 11 B ST 7K 3 56°C A0 /) ( Rona, 1978) . #& 1,
Kolodny and Epstein (1976) {58 3 W1, 5% 1 J2& 16 )l i 72
o R A P A 28 1 A AT B T A2 O B R Y [ A2
LA URNIR EE RS20, DRIk R 2 1A 2 e B S A s £
(At R b % A7 0 AU RO 3R A (87 0) 5 il iR A b . i
DL, B A T 2 )2 e TR AR R DU R . 3 4h,
REATERLE J5 , 28 13 30 45 bV T R0 22 % b 3R 9 0k OK 7 %
8" OfHBIREAR , Mk, 6™ O 75 12k J5e 135 (0 % 7 e AEAR ek £ 0E
JHCH TR ZE L B 9 PR B B i i) 8 O {1, 27. 3%k fik
A AR R N, T AR BE S 45°C , i
A TG G L, AR DT BE AR T 45°C

5 &k

o Y S SOU T A A SO A AR 3R A T Bk
A AR I3 2R LA S AR [ )2 6 v O it A e S TR) 2 R
T PUR S5l

(1) S 3UAP PR r i e oy 5 B O DU T B9
7AW, A CRRRI L AR FH X U B4 STHRAR D 5

(2) BE B BJE JRCPR T 5 B2 2 B P A9 3 1 2 Y v i
(i B 9 ) SRR DTS , iU i 0 45°C, UL AR
X ( <45%C) .
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