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The origin of Pb-Zn deposits in Yunxi-Xunyang district, South
Qinling: Constrains from in situ U-Pb dating, S-Pb isotopes and

sphalerite trace elements

Abstract:. In order to investigate the genesis of lead-zinc deposits hosted in the Sinian-Lower
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Paleozoic sedimentary strata of South Qinling, this study conducted deposit geology, carbonate U-
Pb dating, sphalerite trace elemental analyses, and sulfides S-Pb isotopic analyses for the Xidonggou,
Yindongao, and Guanzigou deposits hosted in different strata. The U-Pb age of carbonates from the
Yindongao deposit was determined to be 456 + 24 Ma, which is similar to the mineralization age of
MVT deposits on the Northern margin of the Yangtze Block. Sphalerite from the Xidonggou deposit
contains high Ge and Cd contents, sphalerite from the Yindongao deposit contains high Ge and Cd
contents, the sphalerite trace element geothermometer indicates mineralization temperatures of
approximately 218°C and 137°C, respectively. While sphalerite from the Guanzigou deposit
contains high Fe and Co contents, the sphalerite trace element geothermometer indicates a
mineralization temperature of approximately 291 ‘C. The sulfides from the three deposits are
characterized by enriched heavy sulfur isotopes and highly radiogenic lead isotopes, indicating that
the ore-forming materials were derived from Sinian-Lower Paleozoic marine sedimentary rocks.
Overall, it is concluded that the Xidonggou and Yindongao deposits are MVT deposits, while the
Guanzigou deposit is a SEDEX deposit. The laed-zinc deposits in the Yunxi-Xunyang district of the
South Qinling exhibit multi-genetic characteristics.

Key words: South Qinling, Pb-Zn deposit, Ore genesis, sphalerite trace elements, S-Pb isotopes
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Figure 1 (a) Tectonic districts and distribution of representative Pb-Zn deposits in the Qinling
orogenic belt (modified from Dong and Santosh, 2016); (b) Regional geological map of Zhenxun

Basin, South Qinling (modified from Xue et al., 2005)
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Fig. 3 Geological characteristic of Xidonggou and Yindongao deposit in Yunxi, Hubei
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Fig. 3 Geological characteristic of Guanzigou deposit in Xunyang, Shaanxi
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Fig. 4 Relationship with sphalerite and Tera-Wasserburg plot of hydrothermal carbonate from

Yindongao deposit

4.2 NEEW THETTRIFE

LA-ICP-MS 73 #fr&t R BEm =AM IRINEET RAAFE M E TR AR (B 5 R 2 .
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Fig.5 Contents of trace elements in sphalerite from Xidonggou, Yindongao, and Guanzigou
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W EEAF MRS BIEE TR S &, SN RNET &H RN Cd. Ge Miflée B
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Fig.6 Relationship of elements in sphalerite from Xidonggou, Yindongao, and Guanzigou deposit
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BRI« IR AN VAT R A ) F BRI T AR, B F
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Maetal.,2004; 2550, 2007; W%, 2009; BURAS, 20105 BIHE, 2014) , BfAE
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al.,, 1995) o ASURBIF FLIE TN B0 i 0 FRULEE THRAG B0 VA AN G T R 1) AR I 3 ol
NZ) 218°CHI 291°C, WIR s T AL JRAEHT 261 (<80°C) , I =AW KGR ALY B [F) L
T R P T AR IR R 56N [RIR 1) Ak 508 SR AR P o Ak 5408 S AR P 2 0 P A A
FR I - TP IR0 S A 2], T RSO i 55 AR R S5 PR R TR T PRt A P E A X 4 v 1) i )
DL AL, LR AR S B PR RIRR B 3 200 S5 F K R LR 3R, i P R 1)
AL SR R AR F AT 3 SO 4 AT e VR X A AR R 6 R [F) 57 3 2H R, 745 6 AR [T PRt
[ 7 2% 20 R 7% L 2R - A5 TR A M A R b [ 67 3R AL ORI RS AIE s SRR T ™ PR R AL 4
T B R B AR B AE B R RN B R P o T IR AR, Bk
SR JFAE F AT P2 A4 10-15%0 /15018 (Machel et al., 1995) , £F&8RVA RIS FIAH RIGER
[ (7 38 L RFAE o R, AR SO =AM RHR B SRR T AR AR R &k, AN RBR AL A0 [ 57
R R T IG5 FAR B M R S8 AR A - o TR R A T AL IR A 2
W HVEERT PRI AL A F AT 5 53 V) R TR0 OG-V B A A0 AR %) T ) 7 2 2EL ol 70 16 Af 222 e
fiE, ZREAGR AT e EA HE AR UR
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kIR & BL-RAELIHHERREE/ B EE (Claypool et al., 1980) , A% (Ohmoto,

1979) , FEZISHYEEN IR (ABJEARIZESE, 1993; Maetal., 2004) , T ILZHET IR
(FREH, 2007; EREE, 2009; BUUESE, 20105 BiHk, 2014)
Fig.7 Sulfur isotope composition of typical Pb-Zn deposit in South Qinling and North Yangtze
Data source: Sinian-Devonian marine sulfate/evaporite (Claypool et al., 1980), magma (Ohmoto,
1979), Pb-Zn deposits of South Qinling (Qi and Li, 1993; Ma et al., 2004), Pb-Zn deposits of

North Yangtze (Li, 2007; Tan, 2009; Yan et al., 2010; Duan, 2014)

BIAYA BRI M RN SG T VAR R 5 E T 2Pb/2%Pb 435N 18.039~18.044. 18.323~18.329
Al 18.133~18.140, 2Pb/2™Pb 435N 15.663~15.669. 15.642~15.649 Al 15.652~15.660,
208pp204Ph 435N 38.062~38.080 38.031~38.050 Al 38.536~38.562, =AM FRINEEN H A M
AUl L ST R A TR 2R 2H i, AR A I AR LSRR B AR AN L G (8] 85 Zartman
and Doe, 1981) , i 581 H) 75 fi 78 i R 8 i QS AR IR VT 40 178 B R - Je i 42U TIA 5

JEE RN R AL AT b (5K % K&, 1996; RAEF, 2004; ZE81HH, 2007; E¥E%, 2008; Zhou



etal,2015) , =AM PRESFEIALLH e B A ) T B FE s R IR T 5 78 BLad -l ol AR ARUTRR 35

HE L L — B0 1R =AM PR B 0050 B SRR TR LR -l AR R A TR
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Kl 8 BAN R« AR M PRI OG- T-17 R 7 40 45 [F) 1o 2R 4L 1l PR At
Bkl Fooh SRR (KR €5, 1996) , RER-BERVIBE CRET, 2004; %
Y, 2007; E¥HS, 2008; Zhouetal., 2015)

Fig.8 Pb isotopes of galena from Xidonggou, Yindongao, and Guanzigou deposit
Data source: Neoproterozoic basement (Zhang et al., 1996), Sinian-Devonian sedimentary rocks

(Zhu et al., 2004; Li, 2007; Wang et al., 2008; Zhou et al., 2015)

5.4 § R

PP AR (MVT) B4 RFIBEAITER (SEDEX) AUG™ R A2 M i £ 2R &
B EER, H5EKLOHRMFEIKRR, Hhd MVT § K2 0B JEET IR, R0 IKE
TRAAERIR A T, FETWRINET . JT8 . TS MR Y, =2
AR A B, FEAPRMARS I A A BIERMAAREt, R
i ARG (£ 70~180°C) , /@ ABRSKYR T~ L35, 1 SEDEX HU4 PR 3= ZE A7 AE 41
WEET, TREEREIR, 7oA EERGUER, BN EE (70~290C)  (Leach
et al.,, 2005;2010) o HI T BB AR /> PG L BOANTR], PISEAT PR TN BE0 i 5 BAT AN IR 1
R ITCERRFE, MVT R INERD 8 H S A B Ga. Ge M1 Cd 555 &, 1 SEDEX §”

PR IR 8 & A B Coy Fe 254 & (Frenzel etal., 2016; XISLi#E%5, 2022; [EEIT



&, 20250 o LSRG X R A AR I PRI A7 AR 7R B R - B R a2, W
M X EERBAEEAE (B 2af2d) , A EERIZYRE G AMABRRE 1, 7
BRI HE B B R RS G R (B 2¢-), AR MG PR 5 TN S8 A OB IR SR04 5
RN IRTE B AR T Z A, A B B0 fE AR R R . BiRVAT IR INEE & A 5
Ff Ga I Cd & &, HURNE IRINGY S H BRI Ge M1 Cd &8, 5 MVT §IRNES
TR TCRRFIEARRL, TN T 7C 3R FE T R AN IR B FE B, 43 2008 218°C
A 137°C, 5 MVT § ARG RERE 5, S-Pb [@47 5 R BRIE T HARDTR S ML 22
JRVER, WA BkIE T E5E, 5 MVT B IRE B FRRIE 80, Kk, B va AR iR
B RAER R HOSSURFAE « INEER™ R TR SRR AE S 5 B R 1 SRR Thi 35 B 5 MVT
B R —SUEFE (Leach etal., 2005; 2010; Leach and Song, 2019) , F X P KN MVT
R, 587G 0. R UK WLAT T RO AR B R AR R, ELIX e R IE e AR A
i, BFEGRT R, B, BERGES TGN, LTS s KRG
R 5N . BRVG TV IKIRAE/E SR AP THCE b, Bk R, S 2854
filt (P& 3, RWOWEE, 2022) , AR FEREN IR ALK (B 3b-d) , HFRHMIES
WRAFTE VB AL 0 BRIR Eh 5 -1 8 5 h (K R IR AL, O HLYE 5 BR A0 Mg T IR 2H R & PUK TR
(BEHFAEE, 2005) , 5 SEDEX AW RHBBURFIE—E. K10 IRINEER & BE )
Fe #l Co &4, 55 SEDEX HUH™ IR NEE Tl i Jo 3 AFIEAR UL (Frenzel et al., 2016; X JEEH 4,
2022) , WA IR ORI TR 0 R E R E B S, 2908 291°C, B i T ALl g
BB AR MR, 5 SEDEX U AR B IR EEARILL, B BRI B R IR T L e,
WG, AR HB TR AR AE AR R T 3 B IR — SR B G I KR T SEDEX B IR (Leach
etal., 2005;2010; X|HEEA%E, 2022) . Leach and Song (2019)%ik i F V8 R #2 3] SEDEX
5 MVT 7 PRAE R IR RS P 5 R U5 5 T B A AR, JF 8 ORI R G 75 55
AU Bl 22 57 R0 0 e I S T B PR (CD) A5 BRI #h 5 R B AR PR (MVT)
AV FE AR WA R A R AN G PREAT — SO0 R P RIR B 3 Ek
VR T AR BRIR 3R AN [F) P2 P Al 0 S R, AR IRVA PRADARIR U 5 26 VA0 IRAER IR
HUPTRFAE  INEFR T B JC B RHIE USRI E R A IR 2 R . ARIRWTRURE, R
TG S8 VG - B 78 R BH L XSO B A R T PR B A 22 BRI A 22 R R A R IZIX K
SARE AL I 5 3 BRI T RT3 AR 2 5 o0 UK L S5 R A7 76 7 BLR - B R dth 2 o
() MVT #YEE0 PR, 77 A IR A7 /E S B R - 7 & i 2 P ) SEDEX /K.
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(1) AR R 5 R 364 BORBRIR 2E U-Pb 4E S )y 456+24Ma, KWL RILK T Bk
AR, 5HTPILG MVT R B ARARIE, 2 % X Ak T4 7 Ab G s Kb 1 Ze Ao e 15 35
TP

(2) BRIV RFIERIA TR PRI B 73 0l & A B =i ) Gas Ge &8 A Gey Cd &8, 5 MVT
B PRIV FR R R RHEAL, AR, Ga RS Cu JEFERINES 1 Zn, Ge
FEE Cu il Ag FFBAUNEER 1 Zn, Cd BEBRINEET I Zn, 10 FIEH RINEE
W& H i f Fe Al Co &5, 5 SEDEX AN PRIANEEN TS o SRR HEARRL, INEEN T G &R
W B THRR I« AR AR IR 7 MR T4 218°C L 137°CHI 291°C.

(3) #HIAVA . ARIRNIAI G TR RS S—Pb [RI 2 AL B =N AR B 5 S U T g 4
VIBUE, BP0 B R IR T 5 B R - R TRV 32 A
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