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Abstract: The discovery of the Liushutang lead—zinc deposit is one of the major breakthroughs of prospecting in the Nanling metal-
logenic belt in recent years. The lead—zinc lodes are strictly controlled by the shattered fracture zones along the western margin of
Hengyang basin. Field observation shows that the related mineralization can be divided into three stages of quartz— pyrite, quartz—
sphalerite—galena and barite. In this paper, systematic research on S, Pb isotopes based on different stages of ores were conducted to
explain the origin of ore—forming materials and ore genesis. The result shows that sulfur isotopes of 17 sulfide samples vary in a wide
range (8 'S value being —12.8%0~4.6%0) with a dynamic evolution of gradual increasing of & *'S values from early to late. This can
be probably explained by a mixing process of organic sulfur (~—13%0) and magmatic sulfur (~5%o). Sulfur of latest barite ore (8 *'S is
14.7%0~24.4%0) might have been provided by the strata sulfate. **Pb/**Pb, *"Pb/**Pb, **Pb/**Pb ratios of 13 sulfide ore samples vary
in the range of 18.627~18.942, 15.670~15.804 and 38.366~38.912, with the average value being 18.747, 15.705 and 38.614, respec-

tively. These values are very similar to values of Pb isotopes of magmatic feldspar in southern Hunan and also have weak linear rela-
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tion with Pb isotopes of regional Cambrian strata, suggesting that ore materials might have mainly originated from magmatic pluton

in the depth, and subordinately from the Cambrian strata. Based on the above results and geological evidence, the authors put forward

a model of magma—related hydrothermal mineralization with multiple sources of ore—forming materials, which may be suitable for

explaining the ore genesis of the Liushutang deposit.
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Fig. 1 Geological map of Hengyang basin and adjacent areas

showing distribution of mineral resources
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Fig. 2 Simplified geological map of the Liushutang lead—zinc deposit
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Fig. 3 Simplified geological section along No. 15 exploration

line of the Liushutang lead—zinc deposit
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Table 1 The mineral paragenesis in the

Liushutang Pb—Zn deposit
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Fig. 4 Penetrating relationship of ores of different stages in the Liushutang deposit
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sulfide samples(b) from the Liushutang deposit
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Table 2 S isotopic compositions of typical sulfides

from the Liushutang deposit
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Table 3 Pb isotopic compositions of typical sulfides from the Liushutang deposit

®3 BREVEARRET BT WP EGEHM

FERL S BB LA MR WA TE *PbPh 26 PPb/“Pb 26 ™Pb/Pb 20 SR
12D128-2 2-1 N 18.627 0.003 15.685 0.003 38.655 0.007
12D128-3 2-2 N 18.719 0.002 15.677 0.002 38519 0.004
12D128-5 2-1 N 18.727 0.002 15720 0.001 38.706 0.004
12D129-1 3 GifYel 18.629 0.002 15.681 0.002 38.630 0.005
12D129-4 2-2 INFE 18.825 0.002 15.670 0.001 38.414 0.004
12D130-2 1 EGUN 18.709 0.002 15703 0.001 38.650 0.004
12D130-3 1 BN 18.628 0.002 15.682 0.001 38.646 0.004 AL
12D130-5 3 Givel 18.743 0.022 15.743 0.016 38.747 0.046
12D131-3 2-2 JrET 18.705 0.002 15693 0.002 38.564 0.005
12D131-4 2-1 T 18.893 0.001 15.680 0.002 38.366 0.002
12D131-5 1 B 18.942 0.002 15711 0.002 38.484 0.006
12D131-6 1 HYH 18.858 0.002 15.804 0.002 38.912 0.005
12D131-8 3 it A 18.708 0.002 15716 0.002 38.683 0.005
14D04 o Wt 19.031 0.004 15708 0.004 40.639 0.008
14D05 HIA b 18.911 0.002 15781 0.002 39.670 0.006 X
14D08 i 18.898 0.003 15.659 0.003 38.478 0.007
14D09 FERFR M 21106 0.003 15895 0.002 38.959 0.005 A
14D10 Kb 19.347 0.004 15.697 0.004 38.778 0.010
14D11 Wbtk s 18.651 0.003 15.695 0.001 39.487 0.005
14D12 b= 18.721 0.003 15.695 0.003 39.609 0.006
14D13 LNGES &= 19.156 0.003 15724 0.002 40.026 0.005 73
14D15 b= 18.811 0.003 15702 0.002 39.392 0.005
14D16 i 18.907 0.004 15.690 0.003 40.059 0.008
309-12 A 18.519 15.589 38.454
273-53 A 18.622 15.600 38.572

WP [17]
273-23 A 18.657 15.675 38.438
273-19 A 19.305 15.905 38.807
D137-1 A 18.704 15.721 38.943
D139-1 At A 18.805 15.726 38.987 [
7k 83-7 A 18.400 15.630 38.484

K [17]
7k 83-12 A 18.534 15.682 38.583

N BE 1 21, 2-2.3 %% XAlF 2

I B, o m] DU X B RA 2 LR RiTJE
FLHZ o A LA, FAAE o B A, SO
AR, R IR & 'S (EXE LA E , AR 3C
REUHATIE+ B+ J7 Y0 B BEBR AL W0 1) fe e
& "STEL(4.6%0 ) KT . — PR & S TH N 5%
Ze A WAL I T RE 2 2 TP AR IR ER IR A2 ie
JETA A (R HB)R TP A BRI R L R IR A
FEBESS 3R /N T ICHLIE JFUHE R B AR LY S
BT S S [ B FRER Y & S fEREIE" . LA

FfOULSOME LA S BB Ak W h A B N . O —Fb
fife BT Y B0 o R . A
B R P GBI L B AR IS ST IR 9 R B
BB S S H 3 B A 2.9%0 ~4.0%0 Fl 6.1%0~6.7 %o ,
BYXY A IR I = S S ARt B R & S {H N 3.4%0~
6.9%o , 3] 5 A SCH AR PR X S S {H— 3K, X
— R LIHEAZ .

3 fm A A B 8 S Y [ A 14.7%0 ~
24.4%0 , S B HY HE A B A B R R T L Z A PR £ o



854 M S8 IR

GEOLOGICAL BULLETIN OF CHINA

2017 4F

Ko BRI RE A5 97 Pb/ " Pb—""Pb/*Pb(a) FlI**Pb/*'Pb—""Pb/*'Pb (b) Kl fif: U K& 2 % ik [25])
Fig. 6 *“Pb/**Pb—""Pb/*"Pb (a) and *“Pb/*"*Pb—""Pb/**Pb (b) diagrams for sulfides from the Liushutang deposit
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