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Abstract: The Matoushan copper—gold deposit is located in the Kangding—Jinping mountain metallogenic concentration area. It is
located in the junction of the Jinping —kangding—Shuicheng fault. It is a one of medium—size copper gold deposit in Southwest
Sichuan Province. Ore bodies was presented as sulfide quartz vein, which occur in Devonian carbonated mudstone limestone and

Permian metamorphic basalt. They are obviously controlled by structures. Pyrite, bornite, chalcopyrite and galena are common
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sulfide minerals in the ore. The observation of primary fluid inclusions of quartz in the ore and Laser Raman spectroscopy analysis
show that, the ore—forming fluid of Matoushan Cu—Au deposit is a system of H,O—CO,—NaCl, the average temperature of fluid
inclusions ranged from 108.1 to 439.1°C, and the salinity ranged from 3.55% to 22.78% NaCleq with a density ranged of 0.51 to
1.12 g/cm?’, the fluid inclusions at the major metallogenic stage has the characteristics of medium temperature, medium—Ilow salinity,
low density, and rich in CO,. The 6"Sy-cor was —4.6%o to 8.4%o of sulfide minerals in ores, indicating that the characteristics of S

isotopic are from the magmatic; the primary fluid inclusions in quartz veins are 5D = —78.8%0— —48.7%0 and 6"°O o = —2.1%0=9.3%o, the

carbon and oxygen isotopic compositions of the dolomite are 6"Cy_pps = —5.3%0—1.7%0 and 6" Ov-swow =19.4%0—25.9%0, which
indicates that the ore—forming fluid is magmatic water— mixed with meteoric water and formation fluid. Based on the geological
features of ore deposit, fluid inclusions and the isotopic evidence of S, C, O and H, it can ben concluded that the Matoushan copper—

gold deposit belongs to the type of medium—low temperature—magmatic hydrothermal Cu—Au deposit.

Key words : fluid inclusions; stable isotopes; hydrothermal liquid; Matoushan; Cu—Au deposit; Mianning; geological survey engineering
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Fig. 1 Regional geological map of the Matoushan Cu—Au deposit
(modified from Sichuan Bureau of Geology for Nuclear Industry, 2016®)
1—Quaternary; 2—Upper Triassic baiguowan formation; 3—Middle Triassic baishan formation; 4—Upper member of middle Triassic
yantang formation; 5—Lower member of middle Triassic yantang formation; 6—Lower member of middle Permian emeishan basalt
formation; 7— Lower Permian; 8— Upper Carboniferous; 9— Middle— lower Devonian; 10— Yanshanian K- feldspar granite;
11—Yanshanian biotite granite; 12—Indosinian granite; 13—Indosinian quartz diorite; 14—Quartz vein; 15—Felsite vein; 16—Dolerite
vein; 17—Fraidronite vein; 18—Ultrabasic rocks vein; 19—Geological boundary; 20—Normal fault; 21—Strike fault; 22—Unidentified
fault; 23—Blatt fault; 24—Pb—Zn/Pb mineralization and number; 25—Cu\polymetal mineralization and number;
26—Mo mineralization\Mo deposit and number; 27—Cu—Au/Au mineralization and number; 28—Matoushan deposit
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Table 2 The basic features of the ore body in the Matoushan Cu—Au deposit
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Fig. 3 Photograph and micrograph of the typical ore from Matoushan Cu—Au deposit
a—tetrahedrite and chalcopyrite mineralized mightily albitization slate, granular columnar blastic texture, slaty structure; b—chalcopyrite and pyrite

Bk

mineralized weakly carbonated tuff, blastotuff texture, massive structure; c—pyrite mineralized carbonated slate, pelitic texture, slaty structure; d—
tectonic breccia containing tetrahedrite chalcopyrite and pyrite, cataclastic brecciated texture; e—disseminated sulfide ore; f—quartz vein ore

http://geochina.cgs.gov.cn H1E LT, 2019, 46(6)



%464 6

AEARAE P R S Sk LU A A3 R A A S AR B A 1563

K4 T3 D07 R P ) 584 G &R AU -

a— B A BB iR S AR b— BB B AT SR s c— BB O SR s &R B B T SEAR s e— BT BT R A AR
F—B A 0 A8 B S AU AR B R 5 g —BEH ™ B S A s h— W A B B S 0 R 5 A5 i — S A P A O 5 Py— Bk
13 Cop— i s Ce— WA ; Td—E 58 ; Gn— Y0 ; Bn—BEH 8 ; Cv—4 s s De— W Wi s Az— W 4R s Lm—H8 40
Fig. 4 Micrograph of the intergenetic relationship of the minerals in Matoushan Cu-Au deposit
a—pyrite is embedded or metasomatized by chalcopyrite; b—pyrite is metasomatized by tetrahedrite; c—pyrite is metasomatized by galena; d—

chalcocite is metasomatized by bornite; e—chalcopyrite bounding and metasomatized by galena; f—chalcopyrite is metasomatized by covellite and

limonite into residual or pseudomorph; g—bornite is metasomatized by digenite; h—chalcocite is metasomatized by bornite and covellite; i—azurite

was generated in oxidation; Py—Pyrite; Ccp—Chalcopyrite; Cc—Chalcocite; Td—Tetrahedrite; Gn—Galena; Bn—Bornite; Cv—Covellite; Dg—

Digenite; Az—Azurite; Lm—Limonite

DX a4 R, MR T 2] & i B A o A, A R
206.9°C(&l7¢)

(2)FRJE ST B Be R B3 4 5.41%~19.60%
NaCl.,(&7d) , 354 11.8% NaCl..g; S2 B B i Eh
0 M 4.49%~14.87% NaCl. (& 7e) , 44 4 11.4%
NaCl.; S3 BB (3 B Fl R 3.55%~22.78% NaCl.,
(FE 76) ,"F24924 11.3% NaClayo

(3) %5 B« S1 [ B i) % Y [l Ry 0.96~1.12 g/
em® (& 7g) , FX54 1.04 g/em®; S2 By Bt 1Y %% B2 1 il
47 0.81~0.94 g/em® (& 7h) , 44 0.87 g/cm®; S3 B
BBy % Y0 L 0.51~1.08 g/em’® (18 71) , “F 1 K
0.89 g/cm’,,

5.3 BREHNAENE

S2.S3 BB i s A= it i e BRSO hr &k
R BN (F8) : 7 CO L ZE AL 1283~1388 cm ™!
Ak 0 7N B Y FE I, FE R A — 2 5 1Y CO,, T 3428~
3432 em™ R ECTE ML, R WIS HLO T
WOthr 2B R EW , B3k 1l Cu—Au IR HH"
TR J9 8 COL 1 HO—COL R 2R Y ER /KA

6 FaE Al K BRI SRRk

6.1 MEMIZX
Bt [ o2 2R SR R R A (3R 4) , 3k 1
PRAS R A AR AL TR) 07 2R AL 22 S8R o 1 1 IR
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Fig.5 The metallogenic period, metallogenic stages and mineral assemblages of the Matoushan Cu-Au deposit

0" 0"Sv-cor L1 2.2%0 3 4 PFBLERT 0Sv-con (LA T ZK 0" Ov-swowlELH 19.4%0~25.9%
—4.6%0~ 8.4%0 ; 2 1F B 6*Sv-cor H N 1.9% 1 6.3 SEREILER
2.9%o , V-1 2.4%0 5 1 {F B 50 B 6™*Sv- cor TE 4 7.1%e . ISR AT R A7 e ) Sl 3 i S
ik FIAR T ARAS I 0SB > NS EmAET > R(FR6) R, S G Sk Y A L ZE R 0D
'S BEHIT > S BEERET. nTLIR AT R EER O —78.8%0~—48.7%0, 0" Ov-svow N 11.5%0~17.6%o , £
A A1 Z 18] B [ 2R S iR AT R B A IR 60 o N —2.1%0~9.3%0.
6.2 IEEME

WDk iy e s 7 W B

Pl B E S N ~
B CRR B Z AR RS R (RS TR, 40 7.1 Ak BT MRS E S B
FI 25 A7 BRI 2 6 Cuovon A —5.3%0~1.7%0, SBFINL 7,11 s ik 3B )5 5 4L

%3 BRUFALT RAGATRN RO TG ORENRL R

Table 3 Thermometric result of fluid inclusions for different stages of the hydrothermal period of the Matoushan Cu—Au

deposit

MrEe  FRS BB AR T/ °C T.c0/°C VK i/ C T,/°C hE/NaCl,, % F/(g/em’)
B65 L(16) -16.2~ 4.1 120.0~141.1  5.41~19.60  0.98~1.12
ZKO01 L(3) -11.2~52 167.8~181.2  8.14~15.17  0.96~1.12

© 836 L(5) —8.8~5.1 201.8~287.1  4.49~12.62  0.81~0.92
C(9) 0.6~4.6  28.4~31.1 258.0~2782  9.59~14.87  0.84~0.94

. B6s L(26) —20.6~2.1 108.1~490.2  3.55~22.78  0.51~1.08
C(4) 04~42  24.6~31.1 308.1~439.1  10.19~15.09  0.86~1.03
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Fig.6 Microphotographs of fluid inclusions at different stages of the hydrothermal period of the Matoushan Cu—Au deposit
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Fig.7 Histogram of homogenization temperature, salinity and density of fluid inclusions in the S1—S3 stage of the hydrothermal
period of the Matoushan Cu—Au deposit
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Fig.8 Laser Raman atlas of fluid inclusions of the Matoushan Cu—Au deposit
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Table 4 The sulfur isotopes form of the Matoushan Cu—Au deposit (%o)

FE s PREZA Y [ECE iR BB 0"Sweor
B56 [ 2AuCu ™ A 3% 3 1 FA T SR A Tk S2 3.60
B57 [ 2AuCu i A 3% 3 1 HHRE TR SR A JE K S2 1.90

. . . TR B LR 2R 1K
ZK2101-b03 I 2AuCuf A ZK2101 #4  BERH LR S2 -1.20

LDI-bl M-1Cu ™44, Z:HH LD1 BT TR BN R I S2 2.9

LDI-bl M-1Cu# 44, 21 LD1 BT TR B R 1 S2 -4.6
B63 M—-2AgCufy 432 7% k& BRERAT MV RS A A R S3 7.1
B64 M —2AgCu i At 4 5 Sk BRSBTS A AR A S3 8.4
B54 -1 AgCuty™ A Hi R #8 Jk A LAY KA 5 S2 22

®5 DRUESH Kk REHMLREM (%)
Table S The carbon and oxygen isotopes of the
Matoushan Cu—Au deposit (%o)

e  REEALE B 6°Cus 0™Oweos 6" Ovsviow
M—2AgCu A=t 1.7 —4.9 25.9
WEREL A=A 09 -5.8 24.8
I-1AuCu Hz=f  —48 93 21.3
WREIL A= 53 -112 19.4

0S5 o (HL N 3230 )1 VG g Ml IX Y8 7 40— — B 40 Mg K
B 1R Eh 179 6S 1H (18%0 ~30%0 ) (Claypool et al.,
1980) , 15 BH DX 355, P 96 A i 2 b 28 $A A 2 38 I A
(TRS) M IRAEAE 1853148 )5
7.2 B HLE
T21RFTHNFHF

Je T —4 e Ll 2 R A A5 )14
WS ER I DAL T TR A VS TR [ 4L
TR DR AR AR A (B8R RS 45, 2001) o B S
“BiHextE " ML TS LR, B H 66 Ma ISE, 1 FEp
JEE AR5 I A e il 0% A TRy B Rl AR 2 R
AR B A | Rl 2 55 DL b 0 Bl He e AR i 2,
WK 101 B AR D7 I % 1, AT 4 32 B T4 Rl , &
O i e G AR A R T AR Ha T [ SR A
A AEACKE A 3E IIAE o 3k IR 40 RO T
I T — 5% LU LA TR AT, 2 i 2 R 15 AR
ST o, BT A KR 42 8 0 PR 0 R A F 5%
S5 RIY B LB 2 5 R0 B0 XN T TR Y
T2 RN T st I AR T 8 R 8 U7
W R 2 AR AE 35.5~25 Ma (DU 14 s )5
2000®; BH IF R4S 2000 ; 52145, 2002 ; H 364,
2006) . YRS A5 (2001 ) H2 H A 0 T 1L —50 5
Lyt Y 3 Ly B SRR A o AR R 5T

B62

ZK0101-B05

F6 DX UEEH K ARHIRAM (%)
Table 6 The hydrogen and oxygen isotopes of the Matoushan
Cu—Au deposit (%o)

Eﬁbr lz)/l\gt ﬂﬁlﬁléﬁ% Url“ iﬁﬁﬁ#@ (SDv,sMow 5130 i i"}]*/ﬁ}ﬁ a\so H,0

S1 B65 FiE -55.9 17.1 136.1 0.3
S1 ZK01-01 Y -56.8 14.7 136.1 2.1
S1 ZK01-02  AHE -48.7 16.1 136.1 -0.7

S2 B36 P -65.2 17.6 264.8 9.3
S2 B37 VR -60.1 16.7 264.8 8.4
S2 B72 A -74.5 14.5 264.8 6.2
S3 B73 i -66.2 14.7 206.9 3.4
S3 B74 VEE -78.8 11.5 206.9 0.2
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DERRE 5 SR T 45607 ™ 0 T3 1) 25 S A 3 1 it
i AN T 2 B X IO = P ) I ) 5, e 2 I T
<5 FIVER ) R ™ 1 o
722 A AR

3k 11 Cu—Au B RAL T HEE—Hn B Ll 4
FIXH B BRI ARR XA A LK
[l B A5 e, AT 5 L DB 28 TR SE — 7K Ik
Wt & Y SRR AL, A X PN 22 G I 2 R A i e
7, PGB B AR A B R A R L P R
JE AR EE AN BB COMYARIE , i i i 322
IR I HZ AR RIS . AL
AR, B3k 1 Cu—Au A PR B AT i A nT L] EEAE A
TR AR B 20 v P e DX T BRI A
PR, 2 R B R A I A 12RO A A
JEAHHS S 1 Cu Au  Ag FEG @A 5T, T2 I T 01 HR 1Y
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WUR)Z o BB B L) 2l s X & —
F N AR B 1 DXl A R A R R 2
PR A AA B s R AR AR A, o Cu
Au Ag SFHIEALIFREC R, A 5 I R IR e
BT TR 78 FE R W, S S
T )R] Ll b E R 8 e AR el e SRR T
A AR BT, M ) o T TR DR L TV S SO0 SR
FAEH TP & CORITRERIA , A TE LT
T AR v 5 b 2 R0 L A ) o A A B K A SO, A
DT < DX Sk 22 K BB 5 v 1 1 40 I B s S5 0 Ak
FUE LA TR B W s 4R, 455 Tl I ARk
fiE R 2R REAE S K B Bl sk e A Ak
BT SR AR RYSRAE , BERAT LA H.O ol EE Y,
SR K ) N B RS I A A, Ho T i
[i) DX 30 P IR G B vk B 4 R &, 7 AR R R SRR il
BT AR B R ) S SR BRI, 45 5 AE B ) B AR R
TR AR ) T AN FZE A R[S A R
Pz = AR SR IETE (1 6¢ ) , Tt A4 B AT 1
FAEY — B TR B4, BB AR IR A 5
DXl BT 24 080 He 5 BUE AR & 28 W 15 7 1T (Roedder et
al., 1984; j5 M #3545 2004; EWASE,2017; T M4,
2018; '] = 5F, 2018) , 175 & A Wi H 19 CO, ik
M T AR R B SRR AR FE AL, B AR L A7
TR SAGREE , TR U 440 I A DT E o

2017)

Fig.10 Plot of 6"Cy.pps— 0"*Ovsmow isotopes form of the Matoushan

deposit (after Zhong Wenbin et al.,2017)
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