1000-0569 /2016 /032( 11) 3394-06 Acta Petrologica Sinica

12 12 1 1 1 1Yok

HE ChengZheng' > XIAO ChaoYi' > WEN HanJie' ZHOU Ting' ZHU ChuanWei' and FAN HaiFeng' ™

1. 550081

2. 100049

1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry ~Chinese Academy of Sciences Guiyang 550081 China
2. University of Chinese Academy of Sciences Beijing 100049  China

2016-04-25 20160846

He CZ Xiao CY Wen HJ Zhou T Zhu CW and Fan HF. 2016. Zb-S isotopic compositions of the Tianbaoshan carbonate—
hosted Pb—Zn deposit in Sichuan China: Implications for source of ore components. Acta Petrologica Sinica 32(11) :3394 —
3406

Abstract The Tianbaoshan Pb-Zn ore deposit hosted in the Dengying Formation dolostone is located at the southwestern part of
the Yangize Block. The source of ore components is still controversial although a lot of studies have been published. In this study
zinc and sulfur isotopic compositions of microdrilled sphalerites handpicked sphalerites from three adits and the wall rocks are
investigated. The microdrilled sphalerite samples exhibit the homogenous Zn isotopic composition ( 8% Zn = 0.39%o0 to 0.52%c on
average of 0.46%c) and the homogenous S isotopic composition ( 8™ Sy, = 4. 24%0 to 4.87%0 on average of 4.59%0) . These
characters indicate that sphalerite may be simultaneously precipitated from a hydrothermal fluids with homogeneous composition at the
small scales (10 x 10cm”) . In contrast Zn isotopic compositions of handpicked sphalerites from three adits show a wide range from
0. 15%o to 0. 73%o. The early sphalerites from the same hand specimen are enriched the isotopically heavier Zn suggesting the heavier
zinc isotopic compositions in the early stages oreforming fluids compared to the late stage oreforming fluids. Zinc isotopic compositions
of sphalerites from three adits are substantially become lighter from 8 to 6 aditat at the large scales which are controlled by variable
zine isotopic compositions of oreforming fluids and migratory routes of oreforming fluids. The 6*Zn values of the Dengying Formation
dolostone show a narrow range from 0. 06%o to 0. 35%o ( on the average of 0. 21%¢)  which indicates the loss of isotopically heavier Zn
during the hydrothermal fluids leaching processes. However the Tianbaoshan Formation sandstone yield a positive 6% Zn value
(0.62%0c) representing zinc isotopic composition of the primary deposition. Finally this study indicates that the zinc of Tianbaoshan
lead—zinc ore deposit may be derived from the Dengying Formation dolostone but the contributions of basement and sedimentary covers
overlying the Dengying Formation dolostone cannot be excluded. Sulfur may be mainly derived from sedimentary strata with the mixing
of S from the mantle.

Key words Tianbaoshan Pb—Zn ore deposit; Sphalerite; Zinc isotope; Sulfur isotope; Source of ore component
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Table 1 The analysis results of whole-rock powders of dolostone sandstone and microdrilled sphalerite from the Tianbaoshan Pb-

Zn deposit

In(wi%)  Fe(wi%) Cd( x10°%) 6% Zn( %) 20 8 Scpr( %)

TBS-H42 46.98 9.35 1425 0.46 0.11 4.24

TBSH43 2036m SL 18 10. 16 1684 0.45 0.02 4.68

TBSH44 46.29 7.25 1095 0.52 0.08 4.68

TBS464 48.39 10.72 2601 0.50 0.05 4.34

TBSH62 47.96 12.58 2310 0.46 0.08 4.38

TBSH63 2036m 39. 65 1.18 2150 0.39 0.10 4.87

TBSH64 42.62 13.76 2317 0.43 0.10 4.77

TBS472 . 44.39 5.19 1145 0.49 0.10 4.65

TBS473 42.44 8.49 1225 0.45 0.07 4.69

TBDB4  N26.58° EIO2. 15° 90 x 10~ 4.74 0.04 0.62 0.01 —

TBDB-6 ( ) 17 x10 ¢ 0.43 0.16 0.21 0.06 —

DZK301 ZK301 20m 35x10°° 0.27 0.33 0.06 0.05 —

BZK3004 ZK3004 40m 21 %10 1.01 0.10 0.35 0.08 —
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Table 2 The analysis results of sphalerite from three adits of

Tianbaoshan Pb—Zn deposit

8%7n( %) 20
HL-6=2 0.18 0.10
HL-63 2114m 0.71 0.11
HLT4 0.15 0. 10
HL74 0.33 0. 10
HLT=2 0.18 0.02
HLT=2 0.24 0.07
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HLT-8 2074m 0.23 0.05
HL749 0.38 0.00
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HLT 26 0.36 0.11
HL-84 0.73 0.07
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0. 45%0. 1 8% 7Zn
0. 45%0 ~ 0. 49%o 0. 47%0.
5" Seur 4.24%0 ~ 4. 87%o

4.59%0¢(  4a) o 8" Sepr

4. 24%0 ~ 4. 68%o 4. 53%o
8*Seor 4. 34%0 ~ 4. 87%o 4.59%0; 1

8 Seur 4. 67%0.
4.2

2 4b.
0.15%0 ~0.73%0
8% 7Zn 0. 34%0 ~ 0. 73%o
0. 53%o. 8% Zn
0. 34%0 ~ 0. 73%o 0. 59%o
8% 7Zn 0. 35%0 ~ 0. 54%o 0. 44%o.
5% Zn 0. 15%o0 ~ 0. 42%o
0. 29%o0. 5%7Zn
0. 23%0 ~ 0. 38%o 0. 31%o
8% 7Zn 0. 15%0 ~ 0. 42%o 0. 27%o.
5% 7Zn 0.18 ~0.71%0
0. 44%o.
( 4a; Zhu et al. 2016)
4.3
Zn
17 x107° ~35 x10°° . Fe
0.27% ~1.01% cd
0.10 X107 ~0.33 x10°° .
Zn.Fe Cd 90 x 10 °°.4.74%
0.04 x10°°,
8% 7Zn 0. 06%0 ~ 0. 35%0
0.21%0( 1)
5%7Zn 0. 62%o
5

5.1



@OEDD O @@ X=FWLRETHE

(& )

VHMS O & O €&

(WL iH 2001; N

{< SEDEX

(3% AW, 2001; Kelley etal., 2009)

magma hydrothermal < CO0lD

(Duan et al. . 2016: FHLEZE 2001)

ODOCOMMESBBOOC < Irish
(Gagnevinetal., 2012; Wilkinson et al. , 2005)
magmatic $ (7]

O B0 @O BRBO MVT

(Albaréde, 2004: Pasavaetal., 2014)

Kipushi

(Senke et al., 2008)

& O O SYG

(Zhou et al. , 2014a,

-1.0

5

T T T T

-0.5 [0 S 0.5 1.0
&"Zn(%o)

(6%Zn JMC 3-07491) (

1.5

Duan et al.

2016 )

Fig.5 The zinc isotopic compositions ( 8 Zn relative to JMC 3-0749L) of sulfide from various types of deposits
worldwide ( modified after Duan et al. 2016)

(10 x 10em®)

3401

( 130 ~290°C

( 190%C) (2014)
3a-¢) o Navan ( 80 ~275°C )
Alexandrinka VHMS 130 ~270°C o
( Mason et al. 2005; Gagnevin et al. 2012) ,
Gagnevin et al. (2012) ( Fujii et al. 2011) o
1)
12) :3)
14)
Navan MCACPMS (20 =0. 08%0)
( Gagnevin et al. 2012)
Gagnevin ( )
R . TBSH4 TBSH7.TBSH6
. \ TBSH4.TBSH6
17 R N N

(A%Zn = - 0.36 % 0.09%0, Archer et al. 2004; ~pH.P
Veeramani et al. 2015) , 25 ~
300°C

( Fujii et al.

2011) . 5.2

Zhu et al. (2016) -

TBS-



3402

Acta Petrologica Sinica

2016 32(11)

\OTerERGm @ (b)
B i BVS B (A F 67 4)
© )\ B BVSIR I (R 47 40)
0.8 m-t e (010 . 0.84.
| .
JUehER () e ™
JUehi (Rl ° T T L
%0 6+ 1 506 \‘\ -
= = ® S
& Fi i s
H - 2 Ri=0.64~ 7
©0.44 » ] l 0 0.4 In 8 w
» . ® TR »
ILT | T —;T l; .\"‘\\
0.2 R T 021 exnwm L ; 4
-t I ey,
i o /\FR "
0.0 T T T T T T 0.0 T T T T T v
0.0 0.1 0.2 0.3 0.4 05 0.6 1500 2000 2500 3000 3500 4000 4500 5000
& M T () Cd(x107)
6 ( Zhuet al. 2016) (a) ( Zhuet
al. 2016) (b)

Fig.6 Zinc and cadmium ( after Zhu et al.

al.
(0. 15%0 ~ 0. 73%o;
4b) .
( )
( 6a)
( 4b),
1)

( Wilkinson et al. 2005; Kelley et al. 2009; Gagnevin et al.
2012; Zhou et al. 2014a b); 2)

2005; John et al. 2008; Pasava et al.

( Wilkinson et al. 2005

( Mason et al.
2014) ; 3)
Pasava et al. 2014) .

(Zhou et al. 2014a)
2014b) o Zhou et al. (2014a b)

N

( Zhou et al.

( Wilkinson et al. 2009

2012) .

2005; Kelley et al.
Gagnevin et al. N

( Zhou et al.
2014a b)

6a) o

6a; Zhu et al. 2016)

(290°C)
(Zhu et al.

(130°C)
2016) . Fujii et al

. 1. 34%o0, Pichat et al.

2016) and zinc isotopic relationship diagram ( b) of sphalerite from Tianbaoshan Pb-Zn deposit

(2011) (300°C)
(R®=0.64 6
( )
1984; Wen et al. 2016) ,
( Zhou et al. 2013)
(2005)
MVT o
~pH
( Fujii et al.
et al. 2014) .
5.3

2003) .

2016) isotopic relationship diagram ( a) and cadmium content ( after Zhu et

b)

2011; Pasava

~

(0.81%0 ~



3403

Fig.7 Ore-forming pattern diagram of Tianbaoshan Pb-Zn deposit ( modified after Zhang 2005)
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