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Fig.1 Geological sketch map of Dabie orogenic belt (modified from Ref.[26])
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Fig. 2 Geological sketch map of Shapinggou district (modified from Ref.[3])
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Fig. 3 Microphoto of alteration in Shapinggou Mo deposit: (a) K-silication moyite porphyry(+); (b) Molybdenite-quartz vein in
early stage, showing molybdenite growing besides quartz vein (—); (c) Idiopathic pyrite in beresitization syenite (—); (d) Scattered
molybdenite in quartz-sericitization biotite syenite (—); (e)Biotite changed into chlorite in chloritization biotite syenite (—); (f)
Chlorite cut quartz vein in chloritization syenite. Minerals abb.: Q-quartz; Kfs—K-feldspar; Ser—Sericite; Chl—Chlorite; Mo—
Molybdenite; Py—Pyrite; (+) Crossed polars; (—) Planepolars
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Fig. 4 Characteristics of ore veins in Shapinggou Mo deposit: (a) Irregular quartz vein in altered granite porphyry; (b), (c)

Stockwork molybdenite veins in K-silication altered granite porphyry; (d) Molybdenite vein in coarse quartz and potassium feldspar;

(e) Molybdenite vein cut by Quartz-sericite-pyrite veins in early altered granite porphyry; (f) Tiny stockwork molybdenite veins in

altered granite porphyry. Minerals abb.: Qtz—Quartz; Kfs—K-feldspar; Bi—Biotite; Chl—Chlorite; Mo—Molybdenite
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Fig. 5 Photomicrographs of fluid inclusions from Shapinggou Mo deposit and Yinshan Pb-Zn deposit deposit: (a) AV-type
inclusions of quartz in early stage of Shapinggou district; (b) AV-type inclusion of quartz in middle stage of Shapinggou district;
(c) AV-type inclusion of quartz in late stage of Shapinggou district; (d) AC-type inclusion of quartz in middle stage of Shapinggou
district; (e) Inclusion with halite and opaque daughter-mineral of quartz in middle stage of Shapinggou district; (f) AV-type inclusion
and ADV-type inclusion of quartz in early stage of Shapinggou district; (g), (h) AV-type inclusion of quartz in ore-forming stage of
Yinshan Pb-Zn deposit. Abbreviations: Vco,—Vapor phase COy; Lo, —Liquid phase CO,; Vy,o——Vapor phase water; Ly,o—Liquid
phase water; S—daughter mineral
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Fig. 6 Raman spectra of representative fluid inclusions from Shapinggou Mo deposit and Yinshan Pb-Zn deposit: (a) Vapor phase
Raman spectrum of AV-type fluid inclusions in early stage quartz of Mo deposit; (b) Vapor phase Raman spectrum of ADV-type fluid
inclusions in early stage quartz of Mo deposit; (c) Vapor phase Raman spectrum of AV-type fluid inclusion in middle stage quartz of
Mo deposit; (d) Vapor phase Raman spectrum of AC-type fluid inclusion in late stage quartz of Mo deposit; (e) Vapor phase Raman
spectrum of AV-type fluid inclusion in late stage quartz of Mo deposit; (f) Vapor phase Raman spectrum of AV-type fluid inclusion in

main ore-forming stage quartz of Pb-Zn deposit
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Table 1 Microthermometric data and related parameters of fluid inclusions from Shapinggou Mo deposit and Yinshan Pb-Zn

deposit
Deposit Stage Meneral Type tm.co,/ C tmice/ C Emclatn/ C th,co,/ C thtotal/ C mhatite/ C w(Nifleqv')/
0
-11.4—
AV 325—420(34) 6.0—15.4
~3.4(30)
—58.5—
I Quartz AC 6.3—9.6(30) 25—29.5(30) 365—420(30) 0.8—6.9
~56.5(26)
330—
ADV 330—410(28) 33.0—46.0
. 400(20)
Shapinggou
Mo deposit AV -9.3—-2.5(28) 226—365(32) 29—-132
96— 65-95028) o 257-367028) 0.4—6.1
II Quartz ~56.6(25) - 29.5(28) oo
300—
ADV 345—362(25) 33.3—39.6
380(16)
il Quartz AV ~5.8—-0.5(26) 185—300(26) 0.7—84
Yinshan Pb-Zn Pb-Zn
, % Quartz AV ~3.0—-0.3(30) 175—315(35) 0.6—4.9
deposit mineralization

Note: t, co,—Melting temperature of solid COy; ty cjan—Melting temperature of CO, clathrate; #, co,—Homogenization temperature

of CO, phase; t,;.c—Melting temperature of ice; £, haie—Melting temperature of halite; #, o, —7Total homogenization temperature;

w—Salinity; Number in parentheses—Number of analyses

4 TREFLFEFHIE

41 S-5RFNE

FA SRR A FE S AV B AN R O B B i A
GEKANER LB 1 B 0. A AR K AR
[ 25 T AR SR R )P A P35 P 2% BT o R, B Ak 85
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ODvy.smow 1H A—8.44%~—5.70%, IMH AN-7.03%; 650
HARATEREN 0.14%~0.93%, ARALEEEA, WE N
0.56% . VWEFVGEET B B 1) A 5 FE AR K1
SDv-smow 1H N—6.23%~—5.73%, 8"*Oy.smow 1H 1L TE
4 0.80%~0.93% . F1HT B (11 ) f1 96 FE A4 IK 1] 6Dv.smow
18 N —6.92%~5.70% , 6" Oy.gmow 18 22 1k 70 H K
0.54%~0.77%. HRIEVEEN 32 A M B A 05 A 5 44
I 0Dv.smow 18 N—8.44%~—8.01%, 0'*Ov.smow 1H
AL EN 0.14%~0.51%. [FH 90747 it 7K 1 4 7]
B &y, WRAE A K A AL & 4 i 7 R P,
100010 @y, 1,0 = 3.38X10/T%-3.4 {5 G @ 2453
TER RE, T RAGEREME, $AHK), HEAH
VIREET A5 6" Ow.smow TH 0.01%~0.52%, b
BB A B 0™ Ow.smow TH N —0.51%~

-0.14%( WK 7).

4.2 WEMLE

IR IR 4 & @AY S 9 158
BRAL A (R 7 Z R Rk 3 frgle Rk s T AT
NKRBWPYHAFET IR 14 FRERACIRE S AIAR LD e
WK 8 HEBRALYIRE S B ) 3 45 SR04 32730 pb v 4R
R, 14 1F3EE0 FE 5 0% AT 0.28%~0.55%2
6], S8 N 0.42%; 4 MHFEERTFES 7*S MH AT 0.32%~
0.39%22 8], BIMEA 0.35% A SCI AR YR IR
9 MR BES R, 2 MR RS oNS AT
0.28%~0.37% 11, 918 N 0.32%:; 3 LEINEED FE i 07°S
AT 0.13%~0.20%2 18], IMEAN 0.18%; 4 {74
WRER 'S AT 0.14%~0.18% 2 17, BI{E N 0.16%.
B 538y, > 8%Sg, > 678, RIIBALIT Y2 IF]
B[Rl B 36 AS A 3 43 1 T4

4.3 $REMLE

B AKH D PRI BRAL Y B IR 3 AT R & 1 4y
Rt 1724 395350 R YR A DX AR R L e
FEHAE T EA R T, SRS TR 4. HK 4
ALLE TS B v BV A T A S B AL
2%pb2%Ph HUIE N 16.955~18.252, HIMEH A 17.446;
27pb2%Ph LUAE N 15.413~15.650, HIMEA 15.554;
208pp2%ph LU N 37.874~38.709, HIfEH A 37.977.
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Table 2 H and O isotopic composition of quartz from Shapinggou Mo deposit and Yinshan Pb-Zn deposit

Deposit Sample No. Stage Mineral 5DV—SMOW/% 6180V—SM0W/% th/ C (Slxow_SMow/%
SPG2055 1 —6.08 0.87 400 0.46
SPG2039-1 1 -5.73 0.80 400 0.39
SPG2047 1 -5.89 0.86 400 0.45
SPG2052 1 —6.23 0.93 400 0.52
Shapinggou SPG2039-2 1 -5.80 0.77 330 0.18
. Quartz
Mo deposit SPG2121-1 11 —6.80 0.62 330 0.03
SPG2062 11 -6.92 0.69 330 0.10
SPG2121-2 11 -5.83 0.67 330 0.08
SPG2059 1I =5.70 0.63 330 0.04
SPG2122 1I —5.78 0.54 330 0.01
YS2002 —8.20 0.19 260 —0.46
YS2014 —8.01 0.14 260 -0.51
YS2017-1 —8.23 0.22 260 —0.43
Main
Yinshan YS2017-2 ) —8.44 0.39 260 —0.26
) ore-forming  Quartz
Pb-Zn deposit YS2006 . -8.17 0.35 260 —0.30
stage
YS2004 —8.26 0.47 260 —0.18
YS2020 —-8.23 0.51 260 —0.14
YS2015 —8.21 0.36 260 —0.29
ol A / 5354 15, 432, 15.433, 2®Pb/*™Pb LLAE 2 7 9
SMOW 37.948. 37.952. 3 fEINAETHI **°Pb/"Pb EL1H N
/
A @ Metamorphic water 17.036~17.074, *"Pb/*"Pb LL{H /T 15.438~15.458,
-4 + N
S §§ - / 208pp2ph L fE A 37.977~38.029: 4 1F 5 AN ETI
=z N N
S g 3 2% pb/ P LU 17.016~17.032, *Pb/*Pb LLH A
SR g/ (@ 15.416~15.434, %Pb/*™Pb HAE N 37.896~37.957. 5
a % / S
2 Pri > s , X .
h magmatic water /& VORI (4 R R LA — SO 8).
-12 B Mo deposit (stage | ) /Q’c
@ Mo deposit (stage I ) NS
A Pb-Zn deposit 5 '[,'\-J' '[,’e
(main ore-forming stage)
_16 1 1 y A |
-2 -1 0 1 2 3
5150,y <s o0 /% 5.1 CYEREE REORAMR
. ) . N " o R Sy £ B A K %*,
7 SR SR B L AR GO R DIRTED ARTINARERAE, G A

[31]1&%)
Fig. 7 0D—6'%0 diagram of water from the Shapinggou Mo
deposit and Yinshan Pb-Zn deposit (modified from Ref.[31])

AR YA AR L LB BR AL 00 A 8 2°Pb/ %P LU H
N 17.016~17.074, {E N 17.034. *'Pb/**Pb EL{E N
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37.896~38.029, HIMEH N 37.958. FHrh, 2 MEEEREH
206pp/2%Ph EAB 435N 17.027. 17.028, *’Pb/**Pb Lt
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DUAB 7 R s ™ 8 B e J 5 SR 2070 b bR A
A BT 5 3 0 80 R A — A D ik B K
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HIAHIE A E & CO, HI—IREMEBERE T H
WA R IORRE. T TIMBoA S ik e g f
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I AC K80 AV REFERILF, Bon 7B aE gk
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Table 3 S isotopic composition of metal sulphides from Shapinggou Mo deposit and Pb-Zn deposit!* 3>

Deposit Sample No. Mineral Stage 0**Sv.cpr/% AVG/% Data resource
SPG2055 0.28
SPG2035 0.33
Shapinggou Mo deposit Pyrite I 0.42 This work
SPG2029 0.55
SPG2008 0.50
ZK3901-3 Pyrite 0.29
ZK3901-5 Molybdenite 0.39
Shapinggou Mo deposit ZK3901-9 Molybdenite 0.33 0.34 Ref. [33]
ZK3901-10 Molybdenite 0.32
ZK91-11 Molybdenite 0.37
Py-1 0.27
Py-2 0.22
Py-3 0.21
Py-4 0.38
Shapinggou Mo deposit Py-5 Pyrite 0.43 0.32 Ref. [14]
SPG109 0.31
SPG110 0.30
SPG124 0.37
SPG203 0.41
YS2006-1 Pyrite 0.28
YS2006-2 Pyrite 0.37
YS2006 Sphalerite 0.13
YS2017-1 Sphalerite 0.20
Yinshan Pb-Zn deposit YS2017-2 Sphalerite 0.20 0.21 This work
YS2017-1 Galena 0.14
YS2017-2 Galena 0.16
YS2006-1 Galena 0.15
YS2006-2 Galena 0.18
A-2 Galena —0.05
A-1-1 Galena 0.12
Yinshan Pb-Zn deposit 0.12 Ref. [32]
A-3 Pyrite 0.28
A-1 Chalcopyrite 0.14
28-1 Sphalerite -0.41
28-1 Galena —0.55
Yinshan Pb-Zn deposit —-0.03 Ref. [33]
29-1 Pyrite 0.49

29-2 Pyrite 0.44
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Table 4 Pb isotopic composition of metal sulphides from Shapinggou Modeposit and Yinshan Pb-Zn deposit(® '+ 73]

Deposit Sample No. Mineral 206pp2%4pp 27pp/2*pb 208pp2%pp Data resource

ZK92-93 17.124 15.427 37.922
ZK92-107 17.052 15.414 37.901
ZK92-126 17.785 15.552 38.366

Pyrite Ref. [8]
7ZK92-175 17.395 15.461 38.106
7K92-965 17.319 15.432 38.161
ZK92-1102 17.226 15.431 38.007
Py-1 17.409 15.476 38.519
Py-2 18.073 15.638 38.612
Py-3 17.492 15.494 38.208
Py-4 17.456 15.483 38.561

Py-5 Pyrite 17.567 15.515 38.144 Ref. [14]

Shapinggou
) SPG110 17.738 15.553 38.224
Mo deposit

SPG124 17.429 15.485 38.031
SPG203 18.252 15.650 38.709
SPG253 18.145 15.604 38.356
ZK04-7 17.282 15.440 38.658
ZK06-1 17.131 15.437 37.973
ZK06-2 17.152 15.439 37.992
ZK06-3 17.254 15.459 38.054

Pyrite Ref. [17]
ZK06-4 16.955 15.399 37.863
ZK3103-1 17.445 15.452 38.118
ZK3103-4 17.577 15.489 38.339
ZK3103-6 17.022 15415 37.932
YS2006-1 Pyrite 17.028 15.432 37.948
YS2006-2 Pyrite 17.027 15.433 37.952
YS2006 Sphalerite 17.036 15.445 37.990
YS2017-1 Sphalerite 17.046 15.458 38.029

YS2017-2 Sphalerite 17.074 15.438 37.977 This work
YS2017-1 Galena 17.016 15416 37.896

Yinshan
YS2017-2 Galena 17.028 15.433 37.956
Pb-Zn deposit

YS2006-1 Galena 17.017 15.420 37916
YS2006-2 Galena 17.032 15.434 37.957
17.011 15.405 37.900

Galena 17.026 15.414 37.948 Ref. [35]
17.010 15.412 37.920

Galena 16.994 15.373 37.768 Ref. [24]
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Mo deposit and Yinshan Pb-Zn deposit (modified from
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Metallogenic system of Shapinggou porphyry
molybdenum-hydrothermal lead-zinc deposit in Dabie orogeny belt:
Constraints from fluid inclusions and stable isotope

WANG Ying', XIE Yu-ling', ZHONG Ri-chen', WANG Ai-guo®, WU Hao-ran', AN Wei-jun'

(1. School of Civil and Environmental Engineering, University of Science and Technology Beijing,
Beijing 100083, China;

2. Nanjing Institute of Geology and Mineral Resource, Chinese Academy of Geological Sciences,
Nanjing 210016, China)

Abstract: The Shapinggou molybdenum deposit, located in Jinzhai County, Anhui Province, China, is the second largest
porphyry molybdenum deposit in the world. Several Pb-Zn deposits have been discovered in the periphery of Shapinggou
Mo deposit, such as Yinshan and Gaijing deposits, but their genetic relationship with porphyry Mo deposit is
misunderstood. In this work, we base on data from field work investigation combined with laboratory analyses data such
as fluid inclusions petrography, microthermometry, laser Raman microprobe and stable isotopes to characterize the source
and evolution of Shapingguo porphyry Mo deposit and surrounding Yinshan Pb-Zn deposits in order to establish a genetic
relationship between both deposits. Petrography fluid inclusion of lithofacies from Shapinggou porphyry Mo deposit
reveals 3 types of fluid inclusions including gas-liquid phase inclusions (AV), CO,-rich three phase inclusions (AC),and
crystalline-bearing inclusions (ADV),developed in three stages of mineralization. In the early stage of mineralization, the
homogeneous temperature of fluid inclusions ranges from 325 to 420 ‘C with relatively low salinity of AV and AC types
ranging from 0.8% to 15.4% NaCl.,, and moderately high salinity of ADV type ranging from 33% to 46% NaCl.g,. In the
middle stage of mineralization, AV, AC and ADV have uniform temperature at around 226—367 ‘C with low salinity of
AV and AC types ranging from 0.4% to 13.2% NaCl,,, and relatively high salinity of ADV type ranging from 33.3% to
39.6% NaClg,. The late stage of mineralization develops AV type of fluid inclusion with homogeneous temperature
ranging from 185 to 300 °C, and the salinity ranges from 0.7% to 8.4% NaCl,,,. However, in the Yinshan Pb-Zn deposits,
only one stage of mineralization has been developed and displaying AV fluid inclusions. The homogeneous temperature
of fluid ranges from 175 to 315 ‘C with salinity of 0.6%—4.9% NaCl.,, which correspond to the late stage of
Shapinggou porphyry Mo deposit. It clearly appear that the homogeneous temperature and salinity decrease from the
earlier to the late stage of mineralization. H-O isotope results of water in fluid inclusions show that the early stage fluid
of Shapinggou Mo deposit is principally originated from magmatic source, while in the late stage of Pb-Zn mineralization,
the ore-forming hydrothermal fluid is a mixture of magmatic water and meteoric water, similar to H-O isotopes of water
in quartz fluid inclusions in the main metallogenic stage of Yinshan Pb-Zn deposit. It appears that the early hydrothermal
fluid was originated from magmatic source with a small amount of meteoric water, which has, therefore, gradually
increased during the middle and late stage of mineralization. S-isotope data indicated that sulfur of the two deposits
derives from deep magmatic source and Pb-isotope, however, has characteristic of crust-mantle mixed source. The
characteristics of S, Pb, H, O isotopes and fluid inclusions indicate that, the Mo deposits and Pb-Zn deposits in the study
area have the same material sources. The ore-forming fluid has an evolution trend from high-temperature-high-salinity
magmatic hydrothermal fluid to low-temperature-low-salinity magmatic-meteoric mixed fluid and from CO,-rich to
CO,-poor. The Yinshan Pb-Zn deposits around Shapinggou are part of the porphyry metallogenic system.

Key words: fluid inclusion; H-O—S—Pb isotope; molybdenum lead zinc metallogenic system; Shapinggou molybdenum

deposit; Dabie orogenic belt
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