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Abbreviation Faults

XFF, Xinyang-Fanghushan Fault

TTF, Tongbai-Tongcheng Fault
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Fig. 1 Geological sketch map of Dabie orogenic belt!?: 1—Mesozoic sedimentary rocks and Cenozoic sediments(K-E); 2—
Carboniferous; 3—Erlangping Group; 4—Luzhenguan Group(Pt,L), Foziling Group(Pt;F-Pz F); 5—Guishan Formation(Pt,g),
Nanwan Formation(Dn); 6—Hong’an Group(Pt;H); 7—Qinling Group(Pt,Q); 8 —Susong Group(Pt,S); 9— Tongbai-Dabie
complex(Ar;D-Pt;D); 10—Cretaceous volcanic rocks; 11—Yanshanian granites; 12—Jinningian granites; 13—Eclogite; 14—Fault;

15—Geological boundary; 16—Deposit
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Fig. 2 Geological sketch map of Xianhualing district in Jinzhai County, Anhui Province: 1—Quaternary; 2—Baiyun’an

Group(Kb); 3—Foziling Group(Pz,F); 4—Diorite complex body; S—Diorite porphyry; 6—Breccia; 7—Silicified vein; 8—Fault
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Fig. 3 Geological sketch map of Gongdongchong Pb-Zn Deposit (a) and Geological profile for prospecting Line No.0 of
Gongdongchong Pb-Zn Deposit (b): 1—Zhufoan formation; 2—Cryptoexplosive breccia; 3—Quatz vein type Au orebody; 4—

Silicification; 5S—Sericitization; 6—Ferritization; 7—Drill hole; 8—Prospecting line; 9—Breccia type Pb-Zn orebody
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Fig. 4 Photos of underground mining tunnel and outcrops in Gongdongchong Pb-Zn deposit (Q—Quartz; Sb—Siderite):
(a) Angular breccia and quartz-carbonate cements at level of —85 m; (b) Network structures on northwest side of breccia pipe;
(c) Angular breccia and quartz-druse cements in open pit; (d) Drusy quartzs and lamellar siderites; (¢) Euhedral galena and sphalerite

at level of =85 m; (f) Quartz vein at level of =165 m
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Fig. 5 Microphotographs of gangue minerals from Gongdongchong Pb-Zn deposit (Q—Quartz; Ser—Sericite; Ank—Ankerite;
Sd—Siderite; Cal—Calcite; Chl—Chlorite; Gn—Galena; Sp— Sphalerite): (a) Stage [ quartz veinlet with sericite holo,
cross-polarized light; (b) Sericitization of wall rock; (c) Stage II ankerites and galenas grow between euhedral quartzs; (d)
Syngenetic minerals of euhedral quartzs and sphalerites; (¢) Syngenetic minerals of ankerites and sphalerites; (f) Syngenetic minerals

of siderites and sphalerites; (g) Stage III calcite veinlet cuts wall rock; (h) Stage I1I calcite-chlorite veinlet
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Fig. 6 Backscattered images and X ray energy spectra of carbonate minerals from Gongdongchong Pb-Zn deposit (Sp—Sphalerite):

(a), (a") Ankerite; (b), (b") Manganosiderite
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Fig. 7 Microphotographs of textures in ores from Gongdongchong Pb-Zn deposit (Cp—Chalcopyrite; Gn—Galena; Sp—Sphalerite;
Py—Pyrite; Po—Pyrrhotite; Q—Quartz; Ank—Ankerite): (a) Syngenetic minerals of galena, sphalerite and chalcopyrite; (b)
Cements mainly composed of hydrothermal metal-sulphides; (c) Exsolution texture of sphalerite and chalcopyrite; (d) Pyrite,

pyrrhotite and chalcopyrite, showing anhedral in shape
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Fig. 8 Characteristics of fluid inclusions from Gongdongchong Pb-Zn deposit (Vo,—Vapor phase COy; Lco,—Liquid phase COy;
Vi,0—Vapor phase water; Ly,o—Liquid phase water; S—Daughter mineral): (a) PC-type inclusions of quartz in stage I; (b)
PC-type inclusion and AC-type inclusion of quartz in stage I ; (c) S-type inclusion with halite and opaque daughter-mineral of a
quartz in stage [ ; (d) Coexistence of S-type inclusions and PC-type inclusions of in stage | (showing population of fluid inclusions
trapped from boiling fluid); (¢) Boiling inclusions of stage I ; (f) L,-type inclusions of quartz in stage II; (g) Coexistence of L;-type

inclusions and L-type inclusions; (h) L;-type inclusions of calcite in stage III
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Table 1 Microthermometric data and related parameters of fluid inclusions from the Gongdongchong Pb-Zn deposit
Sample ) 3 5 w(NaClgg)/
N Stage Meneral Type Slze/um tm,COZ/ C tm,icc/oc tm,clath/nc th,COQ/ C th,tota]/nc tm,halitc/uc o
0. 0
—60.7— 7.1- 23.4— 307-
AC  8-13 0.62-5.59
—57.4(15) 9.7(15) 31(16) 350(20)
—59.7- 25.6—
GDCl1014 | Quartz PC  5-15
—57.6(4) 28.3(4)
280— 304-
S 3-10 38.2-453
343(5) 370(5)
—59.4— 7.1- 23.8— 315-
AC 920 2.42-5.59
—57.7(20) 8.8(23) 29.4(25)  354(25)
—58.8—
GDC2009 I Quartz PC  10-15
—57.6(2)
315- 333-
S 3-10 39.8-453
350(9) 377(9)
—3.6— 270—
L, 3-10 3.39-5.86
-2.0(3) 306(3)
GDC1042 11 Quartz
279—
L, 5-10 -1.2(1) 2.07
290(5)
—4.3— 255—
L, 3-6 3.23-6.88
GDC1055 I Quartz -1.9(7) 297(10)
L, 6-8 284-295(3)
—3.4- 278—
L, 3-8 2.90-5.56
GDCl1061 I Quartz —1.7(10) 315(10)
L, 283(1)
—4.0— 249—
GDC1068 I Quartz L, 2.90-6.45
-1.7(5) 315(8)
—2.4- 242—
GDC1007 III  Quartz L, 2-5 1.40-4.03
—0.8(10) 280(13)
-3.0- 251-
GDCI1019 Il  Calcite L, 3-8 1.91-4.96
-1.1(7) 273(7)

tmco,: Melting temeperature of solid COy; #y cian: Melting temperature of CO, clathrate; #, co,: Homogenization temperature of CO,

phase; fnie: Melting temperature of ice; #ypaie: Melting temeperature of halite; #,: Total homogenization temperature;

o: salinity.
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(LI 10a)). 1M AT DA RN IR $h— 2 & B i1k
Y B (D e e L RO FEAAR IR <R e 20 I
W AAE R TR HyO 10, RIS AN SRR SRSl - CO, 1%

WK AAECILIEL 10(b)RI(e)). b ok, Ot 2
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Fig. 9 Histograms of homogenization temperatures and salinities of fluid inclusions at different stages from Gongdongchong Pb-Zn

deposit: (a) Homogenization temperature of fluid inclusion in stage 1; (b) Salinity of fluid inclusions in stage 1; (c)

Homogenization temperature of fluid inclusion in stage II; (d) Salinity of fluid inclusions in stage II; (¢) Homogenization

temperature of fluid inclusion in stage I1I; (f) Salinity of fluid inclusions in stage III
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Fig. 10 Representative Raman spectra of fluid inclusions from Gongdongchong Pb-Zn deposit: (a) Raman spectrum of PC-type

fluid inclusion in stage I (Gas phase is dominately CO,); (b) Raman spectrum of L,-type fluid inclusion in stage II(CO, and

water vapor are dominated gas in vapor phase); (c) Raman spectrum of L;-type fluid inclusion in stage II (CO, and water vapor are

dominated gas in vapor phase); (d) Raman spectrum of L;-type fluid inclusion in stage II (Liquid phase is water)
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Table 2  Isotopic composition of H and O in quartzs from Gongdongchong Pb-Zn deposit

Sample No. Mineral Stage 0Dy .smow/1 073 5! 8OV_SMOW/ 1073 t/C 5! 8Ow_s,\,[o\;v/ 1073
GDC1062-01 Quartz I =75.7 14.2 330 8.3
GDC1062-02 Quartz I =75.5 14.5 330 8.6
GDC2014-01 Quartz I —54.9 13.5 330 7.6
GDC2014-02 Quartz I —47.7 13.0 330 7.1
GDC2009-01 Quartz I —49.8 14.5 330 8.6
GDC2009-02 Quartz I -57.4 13.8 330 7.9
GDC2002-01 Quartz 1I —49.0 8.6 290 1.3
GDC2002-02 Quartz 1I —61.2 9.0 290 1.7
GDC1055-01 Quartz 1I —74.0 5.5 290 -1.8
GDC1055-02 Quartz 1I —85.7 5.2 290 -2.1

GDC1050 Quartz 1I —81.4 6.7 290 -0.6
GDC1063 Quartz 1I —84.5 7.0 290 —7.38

3 ORI KA S A0 AR R AL
Table 3  Isotopic composition of C and O in dolomite from Gongdongchong Pb-Zn deposit

Sample No. Mineral Stage 8BCyppp/107° 80v.smow/107°
GDC1063 dolomite I -2.7 7.2
GDC1059 dolomite I -1.2 10.2
GDC1202 dolomite I —4.6 7.1
GDC1050 dolomite I -29 8.0

3.4 WMERLIZES
X RA AR ) T SR R A ) G B 4 e

s D7) EAT TR R 2 AT, DRSS R LK 4.
834SV-CDT (HAMEIE AR A, 76 2.5X107°~4.5X107° 2
f], SFHAME 3.5X 107, o — /N IEME.

R4 RIATEEED IR B AR R A7 3R 4Lk

Table 4 Isotopic composition of S in metal sulphides from

Gongdongchong Pb-Zn deposit

Sample No. Mineral Stage 8**Sy.cpr/107°
GDC1059 Pyrite II 3.7
GDC1202 Galena II 2.5
GDC1050 Pyrite II 4.1
GDC1201 Chalcopyrite II 4.0
GDC1201 Pyrite II 4.5
GDC1201 Galena II 2.5
GDC1070 Chalcopyrite II 4.2
GDC1070 Pyrite II 4.4
GDC1070 Galena II 2.6

4.1 BECRRFHER R
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AL LR VI N A2 T R Rk B AR T, I
TAABATPI AN A G KR CO, S5 TAZ 7Y
FESEI TR (B 11 0 B 2 MEh f s ik), k&R
HBEN T b BEMBANZ 2> (B 11 i) A R EAEH 4
K)o TR, K e S R B IR I A AT 4 A
B USSR A 3R 7 R 9 K, DRI S EA
s SRR T BE AL I L K e s 4 — AR R
3, i iR AR IR AT . WA IR
%y AR PR RIS ORI TR
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Fig. 11 Homogenization temperature versus salinity plots of

& 11

fluid inclusions from Gongdongchong Pb-Zn deposit
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Fig. 12 Halite dissolution temperature (#,) versus vapour
homogenization temperatures (¢, .v) for high salinity fluid

inclusions from Gongdongchong(based on Ref. [47])
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A R TR [ 47 3% 20 1 5 () 35 /K Pt A B A B S g A
M, X G G SR ARG A b AR IR #h 20 5 I iR
PR FATT R0, It R I AR [ 47 22 B AR fh 5%
KIJER o RE TR R UL, 17k X AR 7y
AR IR BR RO 224, R A R R AE D Y,
S R R AL 84S A AAL(—3.0 X 107°~2.5 X
107> 1970y, Ui HAT DX (R SR 58, Bk R 205 20 L
Fep .

g LR, HARLER A O 55 - ANRE EAEG
A ARG E RGBS ORI Bl A ) 2
RO 3 BT B IR AR E IR 32 3 M 4%, ] AT HA 7R
VBT RAE D) ORI b5 R SRR AT G

4.3 HREBRRARIENH
KEWPIUEIREN, . 570, s, At
JR A A A N W] S &l AR h e ok, e
PRI 5 A AR AT A D 2 VT 28 B R AR
R PRI JBUCVE (1155 ok 2 (R g PRl 2 — 105700l s
YEF B e A 2325, rTEME Hy HoS AT CO, 3544
SLDT.471/&7 NP = N A R R S B 7/
W) g BRI SR 4 S WU R S I I A4 1)
pH (AL TARMBFFEE Rk, TR
PR A VA (R0 1 P A 3 1 S A i ) K et
PE, ABILAE AR T R e A . Wil
Ik, WA FEREE . COL VA H TR ]

R A R, SECURAE T HIsEH,
WL E AP S T Mg, T LA 20X — IR s A
FIFA SR A K 5 A8 o T B a2 U,
KM Pb. Zn. Cu F5& @ o s /b4 E H & A 51T
IRAETRAT I SR JE AR R . 858 AWTITE R,
KT 300 TR, Zn () HS A WR D ik
TEBRROU, Mk, HLERE S % &R
WA NS E, P fEHGRmAA RN Zn
AL 2T Cu, DAEXTEES A0 IR I FT 45 R I,
REZHHIKTH Cu fEHAAET FEEZLL CuCl, 8L
CuCly TR, B 52 CLMRBE s m |4y
B 4G N B A AR (B, AR AR A
T I (ARG AT D28 S B2 B I B (1), B Ay
I KT 300 °C, REE R R AR IR A e
A E Nk 370 CUL L, HAFWAMED N ] HiE
WEERIX e 1 R SRR AR, S R
KEAFEW N EET Y 8(c)). AL, ik x] 7
IR B A B AR R A W 4G IR I, ™ 7 1
npkT CO, I E AR i, HATK P KSR BRIR Y
PPTUE W 7R T AR il 92 & & CO 1M, BRIk mT LA
HEWTRI Ui A A R TE ¥ . SEWARD K 51246 45
KL et IR IR AT, Cuy Au, Pb.
Zn, Ag F&RE T HEUREEWNIEEH.
ROBB M H5 Y, ERMUM il R PEIREE T Zn
FCl AR EWEAS Zn(Cl)'s Zn(Cl),. Zn(Cl); Al
Zn(Cl; , Pb 5 Zn PR PR, SRIEMH R )
Pb. Zn. CuFEGEE TNE Y Cl4iamict. M
KABEKBNG, WA T WRBAER, RS
()30 SRR PRAC . CUMREE DD, L4856 i 1 e ) Ik
59, WRBNRAALLT A2 SN ) A7 BEAT
ZnCL " (0<n<4)+H,S—ZnS+2H"+nCI
PbCL " (0<n<4)+H,S—PbS+2H +nCl"
FeCL"+2H,S+1/20,—FeS,+2H +H,0+nCl”
CuCl(aq)+FeCly(aq)+2H,S(aq)—
CuFeS,+3HCl(aq)+1/2H,(aq)

S I INATTRAA 7/ /RS il B b %Y A= i S W i
REMPRE ALV A A A s A I A T B BE T, H AT
PR AL, WIS K COpy HoS AR IR
PERAREIR, KRN pH ETHm, Bl Bd& W
KA HAT . AR, AR 300 T, Jih
W IR FEAE pH FTHAS 8.1 B3 MW i , U017 405
BIRTET e AT SRR TCIE M . ) B AT LA
BEIFH R EIR, 1y 24305 5 P AR AN A2 DL RO AR 2 T
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DIBUNI, Pby Zn ] ATE S I BEARERE N iTA 1
BB DO IRAZE T BRI, R 3RE%, IXAR AT hER
P BRI KR A RN
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BINTIRFRER B, 5 AR NARTE A s i ] LA
FAEBERM R R, R UMERES 5 km [ AR
BRUS, i e A R AR R E R T 5 K My A%
RALIRIE « S SRAZ AT I A 10 5T 5 53 B DA S JL o TR
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N E IR SR R f R 1 P 4E o BE Ll
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KSR, B AR A 2 N AT 1)
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Y R G SIS SR, R T AR TR R S
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I WT N AR AR, B R A A
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T B NI ER A o 8 R R S AT S AT T 2L )
BEfl RSO AR, AR T AR E R . el
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PRI AE Y, AR AR T A S B, AR
AP T KR COye MAAT Pby Zn. Cu
SN ROC R AR AR (1 i 2R B A5 LUt — P A,
B 55 B0 1 KRR 7K TR B = A R SR B N,
{15 R B B AR R, AR R R AT
WFAR E: 1) HURIEE M 350~400 'C RF%4 250 C;
2) AR pH (BT THE, Few Mn BUBRER #h 1) JE
AL BT YONE s 3) MRS T B H AT CT
WRIERRA. FERELL B L 2E M R s, &R
YKAES, Pb. Zn. Cu MEMNIEBEW KT,
A LIS T XA Fl 2 A 0K TRIDTE R

5 Zig

1) KA iR E AR M 5,
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A BRIRER DL OB R BN PR S L i
R REURFIE B O — AN SRR R RS

2) RIFAMEYERN IRILRE 3 Rtk &
CO, fLZER(C 1Y)y ZKUF AL BRI i 2 A1
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H,0-NaCl-CO, Jifi Ak R o MELFIRE, A
L. B CO,. B Feu Mn [MMKIR. 1KERE. 717X
B KT A .

3) H-O [Alf7 #5 BomI b el S i T4
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S [FI Z8 HH TR IR B R A S R TR
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4) WKL RS IR 400 T Bl v . AR b s
YERANRAVER o 8 R 55, FIAmAARE T8
120~150 MPa, 2| T A JE A7 Ji—43 2 BE—20 B B BL( 1)
JE TR 2 8~14 MPa, IXANMGE B T HAA KA
J, (RIS IR R B 73 BE6F Pby Zn, Cu S5 %
WotHEER T E M EEEN . QB A -
IR +h—2% & B G BE(ID) 28 3 Ak 5 KK )
TR &0 4 8 UTE (1 AL .

BUft: AL ISR A A A R 1A 17 2
ZHERIRE FIHE R 311 WJRIN. BT RR A AT
RETO R A H8h, AR FARN K ITAZ F 15534 2
K IF e 8-FAN B, AAnEroh TAE GG AY B R
Jp. £2F. 21LE, —HRTRH. SIMVRE AT
FAAET P A ISR S BOEI, R
T RS 8 Rt
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Ore-forming process of Gongdongchong breccia type
Pb-Zn deposit, Anhui: Evidences from geology,
fluid inclusions and isotopes of C, H, O and S

WU Hao-ran', XIE Yu-ling', WANG Ai-guo®, ZHONG Ri-chen', WANG Ying', 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 Gongdongchong Pb-Zn deposit located in Jinzhai County, Anhui Province, China, is one of the important
breccia type lead-zinc polymetallic deposits in the east end of Qinling-Dabie metallogenic belt. Ore bodies are controlled
by the breccia, hosted in Early Palacozoic mica-quartz schist and phyllite of Zhufo’an Formation, Foziling Group. The
ore-forming processes of Gongdongchong deposit can be divided into three stages, namely the anhedral
quartz-sericite-pyrite stage (1), the euhedral quartz-carbonate-polymetal sulfides stage (I[) and the
calcite-chlorite-pyrite stage (III), among which, the stage (II) is the major mineralization stage. Studies of fluid
inclusions show that the fluid inclusions trapped in stage ([ ) including two-phase inclusions, as evidenced by the
coexistence of CO,-rich(C-type) (Homogenization temperatures of 307-354 °C, Salinity(NaCl.y): 0.6%—5.6% and
multi-phase(S-type) inclusions with daughter minerals (Homogenization temperature of 323-377 °C, Salinity of
38.2%—45.3%. The fluid inclusions of stage (1I) are two-phase inclusions, as identified by the coexistence of L;- and
L,-type fluid inclusions; L;-type inclusions homogenized is 249-315 °C, with salinities of 2.9%—6.9%. The fluid
inclusions formed in stage(lll) are dominated by vapor-liquid two phase inclusions, with the homogenization
temperatures ranging from 242 C to 280 ‘C and salinities between 1.4% and 5.0%. The fluid-boiling is evidenced by
divergent-phase homogenizations of fluid inclusions with contrasting salinities at similar temperatures in stage ( I ). The
hydrogen and oxygen isotopes composition in quartz grains from different stages show that ore-forming fluid for stage
(I) is of magmatic origin, and is mixd by the meteoric water in stage (1I). The ore-forming fluid is characterized by
medium-high temperature, high salinity and CO,-rich, and then evolved into low temperature, low salinity and
CO,-release from early to late stage. The carbon and oxygen isotope composition in the dolomite in the deposit range
from —4.6X 107 to 1.2X 107 and from 7.1 X107 to 10.2X 107, respectively, which is similar to those in magmatic
carbonatite. The values of 5**Sy.cpr in major sulfides have narrow variable range, from 2.5X 107 to 4.5X 10>, indicating
that the sulfur is derived from the mantle. All the data presented show that Gongdongchong Pb-Zn deposit belongs to the
cryptoexplosion breccia-type deposit. The ore forming fluid and metallogenic materials come from magma in depth. The
fluids boiling after cryptoexplosion and decompression result in gas-release. The metallogenic elements, such as Pb, Zn
and Cu, concentrated in the solution with high salinity. The ore-forming hydrothermal solution migrated upwards along
the tensional cracks with the sharply salinity decreasing by mixture with meteoric water, finally ore-forming materials are
precipitated.

Key words: Gongdongchong; cryptoexplosion breccia; fluid boiling; mixing; magmatic hydrothermal
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