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Abstract: The Tangjiazhai Pb-Zn deposit is located in the middle of the Longshan-Luota mining field in western Hunan Province,

China, and is an important lead and zinc reserve base for Hunan Province. Sr isotope compositions measured for sphalerite were age-
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corrected by 372 Ma. As a result, the (¥Sr*Sr); values range from 0.70904 to 0.71143 with an average value of 0.70998(n=10) which

is higher than that of the seawaterin the mineralized age (372 Ma),and lower than that of Lower Cambrian Shipai Formation shale

enriched in organic matter. Speculation can be made is that Sr in ore- forming fluids is sourced from seawater (372 Ma) with
relatively lower Sr contaminated high Sr Lower Cambrian Shipai Formation shale. Sphalerite and galena are measured for sulfur
isotope composition. The 8Sv.cor values of them have a range from 14.78%. to 7.21%. with a mean of 15.84%o (n=9) which is lower
13.66%o than that of the Early Ordovician seawater sulfate. This variation conforms to sulfur isotope fractionation of 10%o—20%o
when the mineralized temperature is from 100 °Cto 200 °C.These evidences indicate that the reduced sulfur in the sulfides probably

derive from the Thermochemical Sulfate Reduction (TSR) of seawater sulfate within the ore — bearing strata.

Key words: western Hunan Province; Tangjiazhai Pb — Zn deposit; strontium isotope; sulfur isotope; source of ore-forming materials
About the first author: WANG Yunfeng, male, born in 1990, doctor candidate, geochemistry; E — mail: wyf370826@126.com.

About the corresponding author: YANG Hongmei, female, born in 1976, Ph.D, professor, mainly engages in isotopic

geochemistry; E — mail: ycyanghmei@163.com.

Fund support: Supported by China Geological Survey Program (No. DD20160029 and 12120114005701).

1 5 5

WP AR XA T E M VY — SR P A 2 4
J& B I R P B, X PV R () BB, 2
W DX B T I s B R A 40 S0l TR 24 1000 5 t
F12000 73 to H: A b 1) B AT AR UK 438 et — %
B PRE AESE R RUR O AR X, e Il —I% 35
W XA G FEZRZE TR MR PG 34 E 2 R
PR, o R R IFEEVERD IR 2 Sk E B R R
FE ATBRSFHAH B, SWI A E AR T
U5 5 H b

HIT AT P EYRET DX ) 5 & U (Schneider
et al., 2002; LA, 2007a; £ 3T 4, 2008; 255
HESE, 2014; 227445, 2014; Wang et al., 2016; ) "
A (R B R A, 20125 Bk 45, 2014; T = 4,
2015) 5 MG R BT TAE A X ) Bk 5
FE G RBIEA T IR A2 7 T 5L 7R
RN VG A AL i A (RIS R AR T AR
A X AR, Wi 1 24 e R R
o 32 E R M IR K SEE AR R 2R 1 BR L BT A A
ANBESRAE B I —I8 350 X B H AR
AR AR, PO T L —3& 35 0 X A DR 14 1
WY TR I8 55 ORI M v . Rk B A, A XL
— VKT X NILFK WA AR F T oE . IXTE
— A FERE I 2T O PG AR X ) R U
AT

ARSCAERT N TAERYFEERE L, X e lh—i% 35w X
N BB RS R B Gk 42 AR T J it

R A B B[R] a7 2R MR Ak 2 A K 23 By, 1E
R LA ARG 5 P i i R R, R A
A IR B BF T PR HE 22, LU 5 WG 4G = A
P P AL BRI AR
2 MR R

WIPGETRED XA T4 F MU R B 4 S5 VT RE R Y
1 LLHP (G AROHE, 2002) 893 A 1o X N HbS et s
S T B T AR TR P Ep S
LS5 RE) 3 B B, R AR 4 1 e B, R 4 7 Il
FACIEAR W W e A 2R ] A B TIPS IO A i
H Z PG AT, 2002), XIS N & B K755
TR K IS4 , f NE [ 1 fEE—iK 5 ST 24 F NNE
T () RUBL— 5 B — SR R AT 4 B — R G ik g 24
YR, P I — 2RI R VY RO A IRIOE B 5444 i
iy B BT X (B D) (4 FESE, 2007b)

T I—I8EE B XA T 21 A AT A Hl 5, 25 21 h
] NE 30°, ZEfi K & K F 10 km, 1% % 2~3 km, ¥
R RER R D B RGH, MR TN
TR RN AR . SE 3 [n] 20°~40°, NW ZaL{H5 1]
40°~65°, —Hl T NW FIRRES R, 57 X
MIER R, LANNE JE [ 8 3, B2 iF 7 32
P A B 1 BT KRR A AL, JR Rl LW 2 i B
1, Z2 HL kPR IE B2 PR 55 5 30 22 A AR /)N
() NE [a] FINW [ Wi 24504 o e IL—3% 350 X 1 8
W)ZhZ2HA: ERRT Lg% L CHE, Wi R
TamEEH o A bR RS A
WP g B A IR, F R, ER A TS

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



566 i [

b, Ji 20184F

29poonis
i

@ =R

@ A

@ HEY

@ I g ) R

® #HI;HH

© xR

@ =P BB

® FH-E H A
[OFNI I ¥:]

© WE-RIEFR}
@ FHEBRER

@ BERIEE R

F, IR

F, Heik Wi

F, ¥ ¥Rk i i ¢
F, Ji R B2

F, K1k K IR 4
F, fE4H-7K 5 i R
F, BRI i 2

F, dis-& MR

I Jeli-is B E D X
T {REGHEED X
I FESEHSEE T X
IV KBS X

27 27
elogTa 0552116’

11 [0 2 ]3[4 (i) s o8] 6 3 7 3] 8

PTG b DX A B PR DX Al 1 £ ]
(HEHAFESE, 200701580
1—34 52— AL 3— RIS H S 55 4— 5 RHCH S S
S—VREWT 2 MG 6— il 2 M 5 7—IE W2 K g5
8—RAEALE
Fig.1 Tectonic sketch map of the Pb—Zn ore fields in western
Hunan Province, China (modified after Yang et al., 2007b)
1—Provincial boundaries; 2—Boundaries of ore fields; 3—Syncline and
its serial number; 4—Anticline and its serial number; 5—Strike—slip
fault and its serial number; 6—Normal fault and its serial number;
7—Reverse fault and its serial number; 8—Sampling locations
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Fig.2 The main ore-bearing strata in Tangjiazhai Pb—Zn
distrct
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Fig.3 Photograph and micrograph of the lead—zinc ore from the TangjiazhaiPb—Zn deposit
A-—massive paragenetic Pb—Zn ore; B—disseminated paragenetic Pb—Zn ore; C—disseminated galena ore; D—massive sphalerite; E—limestone filled

with calcite veins; F—Pb—Zn ore filled with calcite veins. Sp—sphalerite; Gn—galena; Qz—quartz; Cc—calcite
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Table 1 Data of Rb and Sr isotopes of the sphalerite from the massive Pb—Zn ores in Tangjiazhai Pb—Zn deposit

B FEdhS Rb/10 St/10° RbASr ¥se/sr (7Se/*Sr),
TCH-01  1.234 0.01201  0.02805 071026  0.71011
TCH-02  1.031 0.007665  0.02144 071154  0.71143
L7 TCH-03  1.061 0.02309  0.06275 071011  0.70978
TCH-04  1.161 0.01757  0.04365 071018  0.70995
TCH-05  1.972 0.02577  0.03768 071034  0.71014
CG-01 001598  0.4800 0.09598  0.70955  0.70904
CG-02  0.04335 0.9448 01323 071111  0.71041
L CG-03  0.1314 1.242 0.3051 0.71106  0.70944
CG-04  0.05752 1.828 0.09076  0.71018  0.70970
CG-05  0.1693 1518 03216 071147  0.70977

1 ("St/Sr) = YSt/*Sr — VSt/Rb (€M — 1), Aw = 1.42 x 10" £',1 =372 Ma,
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Fig.4 Initial Sr isotope compositions of the sphalerite from the
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Table 2 S isotope compositions of the sulfides from the
massive Pb-Zn ores in Tangjiazhai Pb-Zn deposit

B Fffi 5 HUREW IR F*Sv.co1/%o
BRI (4T) 17.02
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L7 TCH-05 T 15.08
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CG-03
PVEER (3 15.44
g
NERT 15.01
CG-06
J7 R 14.78
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Fig.5 Histogram of S isotope compositions of the sulfides
from the Tangjiazhai Pb—Zn deposit
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