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Abstract: The Xiaoxinancha Au—rich Cu deposit is an important hydrothermal deposit in eastern China. The deposit includes two
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mines, known as the North mine (veinlet—dissemination type) and the South mine (vein type), which show different ore grades and
orebody characteristics. The total homogenization temperatures (Thwa) range from 120 to 470 °C, and the salinities in the [
mineralization stage and Il -1l mineralization stage are 10.1%—20.0% NaCl eqv and 0.4%—45.5% NaCl eqyv, respectively, with the
gas composition consisting mainly of H,O, CO,, CH, and N, in the North mine. The South mine fluids yield 7. of 150 to 450 °C,
salinities of 4.0%—11.1% NaCl eqv in the I mineralization stage, and the salinities in the Il — Il mineralization stage decrease with
the decreasing temperatures, and the main gas composition consists of H,O, CO,, and CH.. The quartz—hosted fluid inclusions in the
hornblende—granodiorite have homogenization temperatures of 150 to 510°C, and salinities of 4.9%—11.5% NaCl eqv, being similar
to those in the North and South mine. The authors hold that the North mine was formed by replacement of fluids which experienced
mixing with crustal fluids in the Wudaogou Group after the boiling, whereas the South mine was mainly formed through filling—
crystallization of the initial ore— forming fluids with the decreasing temperatures and pressures, and the ore— forming fluids that
involved the meteoric water in the mid—late stage produced melnikovite—quartz veins in the North mine and pure sulfide veins in
the South mine. The fluid inclusions in the hornblende— granodiorite possibly reveal initial ore— forming fluid signatures

characterized by low—moderate salinity and mantle—derived magmatic fluids.
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Fig.1 Tectonic settings (a,b) and geologic map (c) of the Xiaoxinancha gold—rich copper deposit, Yanbian (after Zheng et al.,1983)
1—Cenozoic strata; 2—Mesozoic Cretaceous; 3— Mesozoic Triassic; 4—Late Paleozoic Wudaogou Formation; 5—Neozoic basalt; 6—Mesozoic
volcanics; 7—Early—Cretaceous dioritic—porphyrite; 8— Early—Cretaceous biotite—monzogranite; 9—Early—Cretaceous medium—fine grained
biotite—granodiorite; 10— Early—Cretaceous porphyraceous hornblende—granodiorite; 11—Early—Jurassic monzogranite; 12—Early—Jurassic
granodiorite; 13—Late—Permian diorite; 14— Late—Permian gabbro—diabase; 15—Unknown fault; 16—Compressive—shear fault; 17—Tensional fault;
18—Shear fault; 19—Au—Cu deposit (ore spot); 20—Zircon sampling location; F;—Mudanjiang fault; F,—Dunhua—Mishan Fault; F;—Yitong—Yilan
fault; F4—Xilamulun—Changchun fault; F5—Nenjiang fault; F6—Tayuan—Xiguitu fault
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Fig. 2 Geological map of the Xiaoxinancha gold—rich copper deposit(after Zheng et al.,1983)
1—Paleozoic metamorphic rocks; 2—Quartz diorite; 3—Granodiorite; 4—Biotite—monogranite;

S5—Early—Cretaceous fine—grained granite; 6—Biotite—granodrorite; 7—Diorite porphyrite—dacite porphyry; 8—Vein and its serial number;
9—faultA—A’ and B—B’ represent the location of the cross sections of Figs. 3a and 3b
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Fig.4 Photographs showing mode of occurrence and features of ore in the Xiaoxinancha deposit
a— Veinlet—dissemination; b—Vein orebodies; (c) Sulfide quartz vein within diorite; (d) Sulfide veins coexistent with breccia, showing diorite
porphyrite associated with mineralization; (e) Massive sulfide veins; (f) Quartz—calcite vein; g. Fragmented pyrite, chalcopyrite and tennantite;
h— Paragenesis of polymetallic sulfides; i—Disseminated pyrite and chalcopyrite; j— Electrum inclusion in hematite; k. Pyrite cut by quartz veins;
1. Pyrrhotite growing with chalcopyrite and filling fissures of pyrite; m. Minor galena and sphalerite aggregate in the pure sulfide stage (pyrite
metasomatized by sphalerite); n.—Feldspathization and biotitization in rocks developing pyrrhotite. a, b, g—j from the North mine; c—f, k—n from
the South mine. Abbreviations: Py— Pyrite; Ccp — Chalcopyrite; Hem— Hematite; Po— Pyrrhotite; Ga— Galena; Sp— Sphalerite; Tn—Tennantite;
Elc—Electrum; Bt— Biotite; Kfs—K—feldspar
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Fig.5 Photomicrographs of fluid inclusions of the Xiaoxinancha deposit
( a~j, k~m, n~q from the North mine, the South mine, and the hornblende—granodiorite, respectively )
V—Vapor fluid inclusion; RV—Vapor—rich two—phase inclusion; RL—Liquid—rich two—phase inclusion; L—Liquid fluid inclusion
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Fig.9 Result of Laser Raman analysis results of vapor and liquid phases in fluid inclusions of the Xiaoxinancha deposit
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Table 3 The Pb isotope Composition of sulfides from the Xiaoxinancha deposit
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() FZALHI (Rodder,1971) . ANIRFAE @ 3 —E 2
JEE B TSR Rt A T A& A 5 T s A P U2
SR AR R 7 A . #28 Ramboz et al.(1982)
PEH AT E , AR SCUF R /NP R 220 A
RAG I B e il i A rp & AR T AR ib S VE L i
Wi By B L0 B ml Rt & A= T R B A i IR A TR
AR, EEARYENEE (V)AL LA BEAi <M e SE

ARV L SR P AR L AR L AE (1 5a) , & F i
(R 55 & CO AL (] 5b); (2) Jbilig™ B
[ — IR, K AL AR A A = — T X B D
WA — R £ DRSS — G A —, HE
F AR A — IR (8 52 ,a) 5 (3)AHIE] 3 — TR
JLFEIN (350~390°C) , #h 22 5IIAR K (1K1 8) (Roedder,
1984); (4) i A A ZE AL 2 Ik ol s S TP 5 A 3R
1= 14 CO (&l 9a,b) F 7 i1 F i ) (K1 90) , BLH™
PR E H.0 FEE COuiotdtf? , HAA H,O-CO, i
PR 22 50 B TR (R RHAIE 5 (5) 00 1 1A Y A4k i) 6 2
AT R A e R IR B R A 2 ]
(Kl 8a),

i SN 5 5 G S R B Bt L B LR L
W BORE MR R EE R R L AL B
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TR FIIR A B LT B A A b I A
TR, R IEHE A 1L B sV E S ik S
HFe AR R A TR G . B BOR A g ik
(N1182) £ 7E /D i Y ¥ — R FE Ry 220 ~ 280°CHY 7
CO, — AL ZEAR H BT A0 & B A BRI A AL 4 41 5
IOk, W AR e A T AR A, (R R I 2 RN
TRIAVEFRRE , AT REANIRIAVE I R A7 Rl

53 S mEEL ST MK

IR EYF, AT A T S R 2 A
R RBUSN W T A S UTUE , A0 AR IS KA
N, AR AN, TR UL SN A AR I A S . 5
/NPE R ZAT RN &, BBV EHTE B IL BOE i
YR AR EZEHLH]; Fg 1L B BB A S RN 2lifin
A IDKIE Bt A N7 A 5 %) 5 B AR, PP IR s
FIREAR, DAFEsh Ve A I R (4

I SC S 7R W46 WA A v iR e AR A TR R BE Y
ARG, 76 T AL AR 5 A 2 0 ) 1) S
TOWEE Hh# &I0 T R MRk, Ui R 981k
I 2 B = T AFMQ +2, HE B 3] T 249 AFMQ +
4, 3 5 AU FE P BE o R 4 A R AR — E(
Sun et al., 2013), PRIIA 2K W OB 2 DUBR R 55 T2
KAATE, RN TEART IR LB T A H CHAS A%, IR
2K ] DS R k7 Ak SRy LA B B ) AR Y
W7 78 IR T Al A o B AR A B S A DT
JUAR 7 #:(Sun et al., 2015, 2017): QALK (CO,.
SO,) 1 A AEH ; @ik JE 11 BBl A 1 R AL VR H s @fi
PR £k 9k At T 28 08 e, A0 R T R R B 4
Al AN SO A ZE AR 1Y A AR 22 FNBO G hr = a3 D
TR I R L B A DB = A e AR S ik
B AR AL 2 A A R 4 i, Al
W B RE IS AT L AEH MELS I RAC/ERH . HAk
SO BT

SO, + 8FeO = 4Fe,O; + S* (Sun et al.,2004);
SO+ 12FeO = 4Fe;O, + S*

FE AT I A BT DB IR AR RS, i i
AR NI T 2R, RN T

SO+ 8Fe™ + 8H,O = 4Fe,O; + S*+16H"

PR I A B R R 10 3 SR A2 T 8™, TR
IR T BRRAIR T pHAE, PR TR B k™ L B
WAL

LA R BURAIE , W10 8 ST B i R S T

WA, ma A BE T 11 B B o A i A v
AT, B EE L IV B B SEAS A R], AR T
53.1 8L F &

I B &0 AR IR s, X B AR sk M
W44 H (/NPT 225, T 24 ), e ARk 174 Y e 4
o ARG W LT AR DI KA, B
Bl W0 250 W A 45 f VR, TR T 46 ) 34 R
R D Y B IR A, LU BOE A
Y- LAY

I B« S i BT, B AR L B g —
BN T R 2, Rl LS 0 AR T,
W WA 38 S RGN, AR 2 i eSO R ek
AT BRI R AR B A K
5323 W F B

T BB« e 5 () AP 8 v T R 5 1 TR R T
WA, BT R R & A i B AF F (Marianne et al.,
2005), 1 )5 5 B A FE B S AR TR &, kS
75 Sy v R R B ) 553 SR AR, AR AR B A R T
A R SR ek AR, S e

I B B« il I VR FH R0 1T, 31 350°C+, il 5 4E
Rtk , e I RREERE A, S0 I i rh s k™ g v ik
W, A K E R4 TF LR 45 S UTTE , PR AR 5 Rl
RSO SR A R 3 A, Jb T BOE iR
YRR IR B B IR 7 (Cu oy
0.21%, Au g 0.97x10°°) & 4 1A
5.3.3 dl L B

I B B < Ak T2 b 36, KAUKFERS bl
W B W RES | A JmF AN RIS VE R BBk AR
S TR INEET S R, A B PR LA 2 ik
= YR R 2L B b ST SEOY A Dk DL S gk
AR, F L B PR AT B AT SRR A
kW Ik i) 55 ik b DT UE B A2 (Cu=7.8% , Au=
4.58%10°°) At AL YNk & S 1A

VBB : F AL B & A A b, al
W In R ILFEF U, 7 rg b i Be o M e 25
i A S A K R AR B i R A 4G

6 %5 i

P S 3 X A0 00 /0N DY e 2 < R AR ] 30
LTBER A TN AE 5 DN BB D A f 2 R R R
Al 3R P [ 0L 3 B R GERT ST, 4 e W A U TR oz
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RUFFERAIAAR 2T L 258

(1)/NPU P 72 8 a4 R v e iR e AR
S AR G B S iRk ) S ik 2 A RV T IR R
R BE 2 B IR o

(2)/NPU RS 0 PRI U6 & 0 i A ) IRLE R 400~
470°C , 8 4.0%~11.1% NaCl eqv, KA RL 7 CO,
FITH,O, 2> 5[4 No Al CH,, T AR AR N T 8 ) &
BAE, RS, 5B A N AL B N A i
IR AR R B A — B, Sy v T s SR 1 5 2 A
PR NS

() EE WL AL BRI iR & 0 AR 5 o i S A
% (LI E BRI B A RS e i AR BT A

(4) bl B BBy BOSe s WA SR B L 32 1w By
Be¥)— R Y e L Bems ey, i ol e v AR
T, I B AL ] < b B 4 ki g
AU R AR i I A I B e A B TR
A BEVE R, 2 J5 R FLTE AR 2B R 5 L 5E R
RARAER, a0 ki st Bk
AR A D) 2 v v W AR ER B B A A BT A e — B
DN R W 2R v P B ™ A P IR B R T B
15, VAR DL FE3EAE FH o 455 DURMERITE L. 1k
W I B BERAOK A, 51 & 1 R i AR AR H
S HIFEA R LB I R BT A e kRN
alitm ik

BG4 A A FE RN IR R R At AR
FLOREERARFRABFFRM AR LR EE
Jp 2 U Ao b A Tk 3 A R T KB R R K
AWE AR XBEAEF,BETFERED
BEREN, E M, — IR 7RO B REH!
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