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Sulfur and lead isotopic compositions of ores from the Dengying Formation and
their prospecting implications in the Huize Pb—Zn deposit, Yunnan Province
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Abstract: The giant Huize lead-zinc deposit is situated at the core area of the Sichuan-Yunnan—Guizhou lead-zinc metallogenic
province. The mineralization is mostly hosted in the dolomite of the Lower Carboniferous Dapu Formation and minor orebodies
occur in the dolomite of the Upper Devonian Zaige Formation. The mineralization has been newly discovered in the dolomite of the
Upper Sinian Dengying Formation. In this paper, on the basis of detailed field investigation and microscopic observation on ore
minerals, we conducted systematic LA-MC—ICP-MS sulfur and lead isotopic analyses on sulfides from ores hosted in the Dengying
Formation. The &S values of the sulfides have two variation ranges, which are — 29.6 %o~— 22.2 %o and +6.3 %o~+18.8 %o,
respectively. The results indicate that most of the sulfur was sourced from thermal reduction of marine sulfates in the carbonates, and
a little of the sulfur was generated from bacterial sulfate reduction. The ratios of **Pb/***Pb, *’Pb/***Pb, **Pb/***Pb vary in narrow

ranges of 18.480~18.909, 15.714~15.747, 38.427~38.959, respectively, which suggests a single source or multiple sources with
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homogeneous mixing and an upper crust source for the lead. In combination with previous studies, and geological and geochemical

characteristics, we suggest that the Huize lead-zinc deposit should be assigned as a MVT deposit. The ores hosted in the Dengying

Formation imply a good prospecting potential in the Dengying Formation.

Key words: LA-MC-ICP-MS; S-Pb isotopic compositions; Dengying Formation; Huize lead—zinc deposit; "New formation"
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Fig.1 Tectonic location (a) and simplified geological map (b) of the Sichuan—Yunnan—-Guizhou lead-zinc province

(modified after Zhao et al., 2022)
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Fig.2 Geological map of the Huize lead—zinc deposit
(modified after Han et al., 2007)
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Fig.3 Stratigraphical column of the Huize lead—zinc
deposit (modified after Liu and Lin, 1999)
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Fig. 4 Photographs and microphotographs of the ores from the Huize lead —zinc deposit (Figures e~j are

microphotographs under reflection light. Figure j are microphotographs under plane-polarized light. Figure k are

microphotographs under cross-polarized light)
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Table 1 Analytical results of the sulfur isotopic composition of the sulfides from the Huize lead—zinc deposit

BEREmS MRS 9 Bt AT 6"'S (%0) 16 (%)
DHBO02-PY1 I 41 RL BT B +15.8 0.2
DHBO02-PY2 I Y0k T BR B +16.0 0.2
DHB02-PY3 I 4R B B +16.1 0.2
DHB02-PY4 I a1 RL B B +16.1 0.2
DHBO02-PY5 I 4l R B R AT +13.3 0.2
DHBO02 DHB02-PY6 I 4l R R AT +15.4 0.2
DHBO02-PY7 I 41 RL BT B +13.9 0.2
DHB02-SP1 11 e 37 B R +18.8 0.2
DHB02-SP2 11 e 3% B R +17.1 0.2
DHB02-SP3 11 R N FE +16.0 0.2
DHB02-SP4 11 AR N +16.0 0.2
DHBO05-PY1 I A1 RL B B +16.1 0.2
DHBO05-PY4 I 4R B +15.4 0.2
DHBO05-PY5 I 4l R0 B R AT +15.3 0.2
DHBO05-PY6 I g1 RL B B +14.3 0.2
DHBO05-PY7 I 41 RL B B +15.3 0.2
DHBO5 DHBO05-SP1 11 e 3% B R +14.6 0.2
DHB05-SP2 11 RO N +16.8 0.2
DHBO05-SP3 I e 3% W N R +16.1 0.2
DHBO05-SP4 111 i B N +14.5 0.2
DHBO05-SP5 II B ER O N B +14.1 0.2
DHBO05-SP6 I EHINEE +13.9 0.2
DHB56-SP1 II R A E W N AR +10.0 0.2
DHB56-SP2 II R A E W N +12.1 0.2
DHBS6 DHB56-SP3 II R A E W N +12.5 0.2
DHB56-SP4 II R A E W N +13.9 0.2
DHB56-SP5 II R A E W N +14.6 0.2
DHB56-SP6 II RE O E N +13.8 0.2
DHB57-PY1 I 4l R0 B AT —222 0.2
DHB57-PY3 I 4l R0 B AT —29.6 0.2
DHB57 NN
DHB57-SP1 11 AR RCNNE= 3 +14.3 0.2
DHB57-SP2 II AR INE=2 T +16.0 0.2
DHB60-SP1 11 e % B R +10.8 0.2
DHB60-SP2 11 e 3% B R +10.5 0.2
DHB6O DHBG60-SP3 11 O N +11.1 0.2
DHB60-SP4 II AR O NET +6.3 0.2
DHB60-SP5 II ER O N +10.2 0.2
DHB60-SP6 II ER O N B +7.7 0.2
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Table 2 Analytical results of the lead isotopic composition of the sulfides from the Huize lead—zinc deposit

FE ol i = DHB02 DHB60
i P=N= DHBO02-03(Py) ~ DHB02-04(Py) DHB60-1(Py)  DHB60-1(Gn)  DHB60-2(Gn)  DHB60-3(Gn)
AT B I I I I il II
WRH I K B ER AT o For B R AT YR B R AT kL 7 HLRL 7 45 b 7
**Pb/™Pb 38.917 38.909 38.427 38.93 38.952 38.959
26 0.006 0.007 0.01 0.007 0.009 0.008
*"Pb/*Pb 15.737 15.734 15.714 15.739 15.747 15.747
26 0.002 0.002 0.004 0.002 0.002 0.002
*“Pb/*Pb 18.483 18.48 18.909 18.61 18.701 18.702
26 0.002 0.002 0.005 0.003 0.003 0.003
u 9.72 9.72 9.64 9.72 9.72 9.72
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Fig. 5 Histogram of the sulfur isotopic composition of
the sulfides from the Huize lead-zinc deposit (a) and
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