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Abstract The Maangiao gold deposit occurs in an E-trending brittle-ductile shear zone narrowly south of the Shan-Dan geosuture in
the western Qinlin orogen. Orebodies of the deposit are spatially controlled by the shear zone and mostly occur at strongly-deformed
positions, hosted in the low-grade metamorphosed Devonian sediments. The Xianggou monzonitic granite-porphyry dyke outcropped in
the Maanqiao mining area was altered and gold mineralized, but is not of industrial significance. The lead isotope ratios of the ores and
altered rocks are similar, but different from those of the Xianggou monzonitic granite-porphyry, indicating that ore-forming lead did not
come from the monzonitic granite-porphyry. The carbon and oxygen isotopic characteristics show that ore-fluids were mainly sourced
from metamorphic and/or reworking devolatilization of the strata or/and similar lithologies which comprise carbonaceous phyllite or
marble. The 80 and 5D values of the ore-forming fluids decrease gradually from early, through main to late stages, suggesting that the
ore-forming fluid-system evolved from early metamorphic or formation-connatural to late meteoric water. The Maangiao gold deposit,
located in an intra-continental collisional orogenic belt, is genetically related to the intra-continental collisional orogenesis characterized
by duplicated thrusts, crustal deformation and metamorphism, and intra-continental subductions since Late Indosinian era. The
geological features and the isotopic compositions of the Maanqiao gold deposit are similar to those of the Yangshan giant gold deposit.
Hence the Maanqiao gold deposit can be genetically attributed to the Carlin-like gold class or to the transition between Carlin- and
organic-types.
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Fig. 1 Tectonic framework and gold distribution in western Qinling orogen ( For details of the numbered deposits see Chen et al. ,

2004)
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Fig.3 Exploration profiles of the Maanqiao gold deposit (modified after Li, 1997)

1-spotty phyllite; 2-plagioclase biotite-sercite phyllite or mylonite; 3-marble; 4-carbonaceous tectonic schist; 5-phyllite; 6-Metamorphosed sandstone ;
7-monzonitic granite-porphyry; 8-gold orebody; 9-fault
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Fig.4 Photoes showing geological features of the Maangiao gold deposit

a-quartz lens in middle mining segment ; b-knee fold structure in western mining segment; c-small and thin quartz veins with flow structure in middle
mining segment; d-orientation of sericite, quariz and pyrite along shearing schistosity; e-late-stage filled coarse-grained quartz-calcite veins that
crosscut schistosity of phyllite; f-carbonaceous interlayer existing in carbonaceous quartz-sericite phyllite
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Table 1 Lead isotope composition of the Maangiao gold deposit Table 2 Carbon and Oxygen isotopic values of the Maangiao
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¥ Table 3  Sulfur isotopic values of the Maanqgiao gold deposit
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Table 4 The values of 0 and 8D of ore-forming fluids in different ore-forming stage

H®e HARR WExtg 8040 (%)  8Dyy (%) BE(T) BRI
w3 By B FHBRYIZA0 A% 1.35 -88.20 270
E-S B EMBAERRE A A% 1.56 -94,90 270 Ax
w8 R B et P A K- TR A K b3 23] -9.21 -81.80 150
M4 B BT E R AR TR AR HRA -9.87 -79.10 150
97M-134  THZR 1044 K5 o LB B A S bkik A% 10. 60 -64.00 300
97M-152  JHIFE 1055 K2 e RLpr By 73 B pkik AR 9.70 -79.00 300 ZERE 4% 2001
97TM-160 1178 K2 P HBT B E &bkik A% 9.80 ~175.00 300
MA-1 BT ATRE A% 2.10 -61.00 250 BRoH
MA-2 EHEBE HP LK L% 7.00 -61.06 250 1 T4,1999

2SI 0 8 Oy P AT B A 50000 5 R, AR B LB SCRE 4 A 53 s JUAR B9 8% Oy SCRRTE & AR IR 47 9769 510t
TYEKBFR RV E -8Rk



RMRF: REE LA T AT ALERELEL S ARE

437

40
15.9
rwx | ¥
15.7
38
£ £
155 )
~ o< L
; ? 37
&
15.3¢ sl
O &t
AWMELRT A
15.1 Ok st
OB s
14.9 1 . : . 34 £, X
15 16 17 18 19 20 13 15 17 19 21
“*Pb/**Pb *ph/™Ph
HS DKy KRN ESERSEEG (KK Zartman and Doe,1981)

Fig.5 Plumbotectonics for the Maanqiao gold deposit ( reference lines based on Zartman and Dee. , 1981)
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~15.3%(%2) BB TERIERTEG M 60 gouft
(7%0 ~ 10%0) ( Taylor, 1986) , i 45 B 45 i & 4 K #Y
8" Oguou B 13%0 ~ 15%0) (3% K K FABKIL I, 2000 ) 455 L,
WA E R RN E R EHERT WEEREK,
TR, DA K- R R £ 1HE R, R R
Pl 5 o 0 O A, 1057 0 9 5 0 R B S SR
LG R £ 2 R AT L R T 5/ 9 B X R 48
R ALGHMAFH T B DEAT & B MBS EE R,

2.4 MEREK

R LA S AMERE, — 2EER, XFELRARHN
8*S =0 ~3%o( Chaussidon and Lorand,1990) , = R /K &, &
ERALHIE BAR Y 678 =20% k5, E=MHEAEY
IR BN , 33 B B A IR O B DUHL A BOK B 1 1 R 1E
(Roilinson, 1993) . 81 T3 A Yy 8 A £ E A UGB TR X
PIF 6*S A S YRR P T BT RN LY &
f, AR EHI W HHAY , BT KER T ERFE,
HPHEE HS M S BRHEE, MEAR AR EELT B
& SRL SR Ak 578 A, H 8¢S AT R ik m 6¥S |
(Ohmoto and Rye 1979; Ohmoto, 1972) , Ly #6545 K [F]
FrEAR SRR EEYS (£3),FAUEBERA NS
E(8*S =0. 60%0 ~ +12.30%0) (B 7). —RIANBEIIE
AR, SR BT ES MRS AR Bret
MY BLEHERAMERA X, DEHST KT AR
L8 6 A5 4L TF 0. 78%0 ~ 11. 89%0; {45 12 B8 S AL F
4. 30%o ~ 12. 30%o; I 6*S 4L T 0. 60%0 ~ 3. 28%0;
BEAONBRE N AR R AR ERER® B MR 65
LT 8. 64%0 ~9. 98%o, B PR IR K 41 B #1436 &
BB (%3, E7) MR EAERS REES MM
TEEHSRRERKA TR, R REHHAEHE
“O” (RS , 15 PR B IR0 3% B 70 T 2 0 Ak B 38 B T o
A —fk, TRE“0"E(ZEHEARE,2001) , BR A HEH

R
(] o e

34
o ;gg
a2 2

0 2 4 6 8 10 12 14
5;‘5(%0)

7 DENEVREHLRARETE
Fig.7 &S histogram for the Maanqiao gold deposit
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Fig.8 8D versus 8" O of ore-forming fluids of the the
Maangiao gold deposit (base map from Shepperd ,1986)
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Fig.9 Features of the mineralization and hydrothermal alteration in the Xianggou monzonitic granite-porphyry



440

Acta Petrologica Sinica %% %% 2009, 25(2)

5 DEHSVHESELE . FHRMMLET FKAMMR- MR FRER L
Table 5 Geological and geochemical comparison of the Maangiao gold deposit with the Yangshan gold deposit and the orogenic- and

Carlin-types gold deposits in the world

A H EHLRESY K FHREET K FLiEd K LENEY K
s & L PG R X el L i 188 s 1Ly T s L
By sk T Fi ik DUk R RUURE BERTREE
w — BETHRE SERP BETR(E) E.Z8RE
HtEEH 5391 RN E gy TR
LR b PPk B % BEIRENE B G R BUIH 2 R
TARE, FERLR R, LRSS BRR, R, RN R, AR BRAR LR , i1 B
Fri%m B, PASRLBE AEAMMETEER Amk mrras
TARTYLE BHyHE Hey BO% BEy B0% By BU%
FRAELA i (Bj As,Sb,Te, W, 4 AsSb-Hg Au-As-Sb-Hg Au-As-Sb-Hg
BREBEE B, WEHE 8, X8 B4, BLHE e I A
B IRAR €O, ,%& CO, , KBW KR CO,,% CO, , KW CO,,%& CO, , KWK
#ikCO, TR >5mol% ~ 30mol% < 10mol% 7.3 mol% ~21. 5mol% >10% mol%
WKL EE <6% NaCl eqv <8% NaCl eqv <5% NaCl eqv <9% NaCl eqv
BERERR 78 i itk BEKEKSEK 2 Fifi ik TR BEKASEK
ERTRE 200 ~ 500 160 ~250C 210 ~375°C (#B2%) 139 ~283C
RO HEA 50 ~400MPa 25 ~65MPa 85 ~222Mpa( #H1K) 35 ~200MPa
WIKE S R4 >BHE- <A (3K) k-(#E) BK-(8E) BK-(BE)
WIEARE A x A A
DgH &0 KR LR YR ; )RR 5] B %% (2007)
(DR EBEAERCIEVEY Hik TR FAGHR  BRREGERK,
BOEERAE, SEFST KNGO BARREN (X
FIYekt) 26 CO, MU HAEE CO,=HEEKRIH X X
3 FRENIARE

BB T0% 1 20% ZEH . BB FLAE K R ER B 00 R AR O
%, CO, &% >10% mol% , & & CO,, I H,0-CO, NiE#,
HHEEHET 10% NaCl, itk AT R ARY PR I 5 &
ROPR A PERFAE (BRATRSE,2007) , DR ED RAEEEKE
HHEAEY ROUEEHERARE, BF R ARG
KEHE COMBAREER HEEERE KELALET
BT (BT ,2007) . BB &0 RIS RE
M R ARSI R £S, FEEAREEE CO, 8
BRI, 1988 BRili 5 %,2007) , Wk, B&EHFET K
B R RAE ™.

) BEF Y- K BRI ESEFT R EKCHBRIT
1% ,2000) , £E5 % KM 600°C [ iid & 375°C = KA, — B
RAEGT YU, FRH 6" 0y 33— £ FEAE, BET 6% ~
Vol TG EH AR Y 6 Oy F5 H (22 54%5,2007) , B, 7
B FRMH LR ZAHE (F 8) f, — BREREML TS
KA B A0, BE AR R A ROK (BRAT %, 2003;
Chen et al. , 2005, 2006), ¥4 &5 RB B Fik
8" Oy B FG 435 10. 60%o, ELEE S, 540 T4 K B A3l
(P 8) , BT LAHERR B R BB A 105 R B B E R
REMF M, BB MR BA T EERE T HEN

-t =MIRHR-E R R ST RAMERE X
REAERE LR (B 1), RISHE L EE TR BFEAL
Midslitrp RS RERE REER AR RA TRERS
Joe 3 BORE Y LR PRI B B (K 46,2001, 2004) . EF
PEB R TR RAR-REHE ST KR F TR
FHB IR BB, RO RG2S S 1o 2R 04 AR R
Z TR RIS EE S, HE N RAER— S R,
S5 P I S R R 2 AR 3w A
JERE FIREERE T A KR AR RE, b 17 o
e FIGERT PR AR B AK I8 i, IR AE LT ok b 4 34 e
B W R IR ATE AL X S WA O S B 3 7 ol 24
W AT RE (PR 5%, 2004) o R 1L 7EED XM
P~ ol 1 A S L RS R P TR B — R R Mo, 7
BHEELRTEORETRBIME- DTSR, R
T iE-BIHE Ry a0 (K IHE6%,2001, 2004) , BEABIR—BR
B, B S S - 0 B DA L P P R P S R B — R 7
He B M M MR ME-SE BT VI, R P9 A by A s (3K 16
H% 2001 BRATIS,2004) . RMB-KFHA G KREE
S ATE I LA JET TS fg FHT N 2 18], 76 1
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22 1) 4 7 — R A AL M B O (B 1) o TR
SRS B — 2R A 1T 0 0 S BT V), £ AL
PR 2, 1 3) , & A G TR U)o By )
R BRI 3) o &5 4 b 5 M-S B I P AR89
B MORHER Y, s EGE F B JETUR BT T
TR TORFRRERE S-C 414 BERE M FIF G W IR
SE TV S5 T AT - P B A R e A VE (P 4)
DY ST IR KR A A R FABREUVE T = A4 172
B SRR SRR, BT, DR T KA R P
B KFA ST KR SRR R NG R, B
B 61 35 F R B TR S, B R R 7R 1L W
RRPABNEHHFEAGBRK (F ). BR, IBFLT
PR AL 1L S0 PR #0 XM A BRATIRS,2007)

AR K IR TR, DU LT K R BB
B AR, B LA o A e A28 R B B
WAHE (B 4a) , L2 Ak A8 3% M 70T o 9 22 A
RIS, R IELL R CO, %, DU 2T KAT 5
BEMEE 6 Opo A% T FWTBLILIK 60,0 18, B T MW B
£ 8 0018, F TR B A R H IO HEAT , OB 1 U o 25 2
e EY S Sty P 2 S Ay e
WA I PE IR IR, LB RRE H 75 o F H 1o R
B (REH,1997) s PR IEIRBISRM , AR BIBLIRA Hilk
RGO RIE BRI GRTIVER) 455 R B R
B WAR R (K S ) M A 1 B, BB
BB, B L, B M RO R TI B 0  L R -
BRAAM ST RO FRE ST 220 ~ 100Ma, 1§ 5 ¥ H
170Ma 225, BV 4R, 3 BR 30 ) 22 35 5% Y0 W s R 66 5
FE TR 0 B (BT 545, 2004) o 208 5 11178 1O S0 5 46
R R B A AR S R A S EE
A = B — B, 36 LUk B 40 B 0 (BRAT A
45,1992 , BMLARATA B A 0 BF A LR P S T L8k
T BRIIRIRG RGEH L H , T EL 6™ bR R P £ 2
MRS ELIFL D BN &0 R T AP HrE ot Y4 3P
FRABHRMOMERR, RERAHEEFH%EAHET
o

D& K 50 HRT KT L R A2
5, FERYAETEEFFREROTEMET, SBMU
W BRRT WIHE XS, TR R R F AR
ST K, M B T K LI U, R LR
FHARKSHAK. % EBE RS T KRR R AR
B IR (BRATER, 2000) , 5 8eHF &4 W10 R A 7 I 2
W BB BT 58 L R AR P 0 R LR
BRI RSBk AL A G5 2 3 45 RBIR (R 5), Histh
- MR AT S B S5 B AL (2 6%, 2007, 2008; 45
Sk % ,2006) , — B - BRI HHAE S B 2 RS, TR
AIESEWRBEN —B, B SRR — B B
(A WA E ARG IR FIAE , N FIASE X5

ZEYAHE, Hik, SERFETRSHUET RYRIT X
IR FHEET K, REN TELRMRARYET KZ M
HBERR (FAE%,2007, 2008)

4 ik

(1) BEAF 2944 TR KB IR L+, &K
B 52800 L B0 SR S0 A P 0 e o T A B R
AT S e S RS FE P 3K, RO w4 T GRS o AR
FARTRBLK Jamh, 0k 4 AR R ik B 7 200w Kk
PR U i B, FoH SRR S VA B R A A

(2) BEHF &7 R B2 -E-B-40 F LK KR H9 IR
FAHMERY], B0 I RGN T HE e 73 3K AR 8 O e B
5, WARTREH KKK BT, Tih X 5 RY 2R
A LA SO SR KR, A 2B TR BIR,
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(3) DEHT &0 K DB S0 RIT LT K& R 6L R 3
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