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Abstract The Jinfeng, previously known as the Lannigou, is the largest known Carlin-type gold deposit in the Yunnan-Guizhou-
Guangxi triangle area, southwestern China. Arsenian pyrite is the most important Au carrier mineral, and vein quartz is the product of
the most marked hydrothermal alteration in the deposit. The two minerals and their fluid inclusions have the same REE features,
showing a pronounced LREE/HREE fractionation with LREE/HREE =7.95 ~31.77 and (La/Yb)y =8.97 ~40.49. The LREE
shows a fairly pronounced fractionation with (La/Sm)y = 3.20 ~5.29 and has greatly right-inclined patterns; the HREE fractionation
is not pronounced, with (Gd/Yb)y =1.41 ~3.35, and the patterns are flat. The negative Eu anomaly is pronounced with §Eu =0. 59
~0.71, and there is a weak negative Ce anomaly with §Ce =0.97 ~0.98. The REE distribution patterns and characteristic values of
inclusions in vein quartz, which represent the characteristics of ore-forming fluids, are quite different from those of mantle-derived
basic-ultrabasic rocks of regionally different ages but similar to those of country rocks, ores and arsenian pyrite and its inclusions,
showing the characteristics of ordinary sedimentary rocks of the upper crust. This indicates that the ore-forming fluids were mainly
derived from the crust rather than from the mantle. The negative Eu anomaly suggests a sub-acid ( CO,-rich), reducing ore-forming
environment. The weak Ce negative anomaly indicates that hydrothermal ore fluids may have stemmed from basin fluids dominated by
sedimentary water and thermodehydration water.
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Fig. 1

deposit in Guizhou showing the sampling location

=

=

Schematic geological map of Jinfeng ( Lannigou) gold

1-Sandstone and mudstone of Bianyang Formation; 2-Mudstone with
nodular limestone marker of Niluo Formation; 3-Sandstone of Xuman
Formation ; 4-Mudstone with minor sandstone of Xuman Formation;
5-Geological boundary; 6-Slip/thrust fault; 7-Fracture zone/orebody ;

8-Normal bedding; 9-Overturned bedding; 10-Sampling location
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Fig.2  Microstructure of arsenian pyrite in samples ( Reflected plane polarised light)
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Fig. 3 Chondrite-normalized REE models
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Fig.5 Chondrite-normalized REE models of ores and wall rocks in Jinfeng ( Lannigou) deposit
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Fig. 6
rocks in main Carlin type gold deposit of Dian-Qian-Gui
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Chondrite-normalized REE models of ores and wall

“Golden Triangle”
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Fig.7  Chondrite-normalized REE models of regional basite

and ultrabasics
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1996) .

DUBUB R Bk A 1 R 39.26 x 10 7° 5 T AR
A4k #; LREE/HREE 8.84, (La/Yb)(9.57, (Gd/Yb)
1.47, (La/Sm) 5. 26, 5HGR AR & i e gk JE A . 8
W R LR AR LA i AT 0 SEu 0. 58, 74 S h W]
5Ce0. 996, LW AT 57 (R 2,81 3) o AT IL, B + S B FH
RN, FEFABRAAE - PR [R] 5 R 22k X A K

kAL BT G5 RN FRAR, A L3R K s in i
R, L RAUE S %, B EE N 1.82x107° ~2.16 X
107°; LREE/HREE 2.05 ~ 7.34, (La/Yb)2.83 ~ 9.39,
(Gd/Yb)1.79 ~2.22, (La/Sm)1.78 ~3.72, 6Eu 1.12 ~
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Fig.8 Average wall rock-normalized REE patterns of fluid

inclusions
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(Gd/Yb) 2. 11 ~3.17, (La/Sm) 3. 59 ~4. 26, &4 1 &
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f%LL L, LREE/HREE | (La/Yb) (WA FEAR , e 43 M 4 45 1072
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B2 AR UL, e 23 il R A 2801, AR ) 2 A 2 AR YR AR A 11
SERIR T L IR R AR, B 0 R U AE (8 4) o IbAh,
M FASC REE & 332 A T 0 90 & & I 95 S0 %5
(1998) WE A T A R iy H,0 & &, FtL, & 4
i -t ) IR B AT e OO 3 B9 R 0 o R U AT
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4.1 RABTHEREREFLTEBRTFRS

IER D RBE T WP, T ) h G 10 R I A
AR S iz T SR A FEORAR 50 3R RRAIE A 8 b J5 ) A28
FEAHIHZ

AR SC3 AT 8 Tk A S8 R 19 BAGAR e 2 o B S = RS D B
Ay - T idp A Ik, PRI, Bk 96 2 U It R O 0 B B DOTE I
TERLE 1, F R0 ) B - 0 A W U RE I 5 2
ST A R R A B, BEASC I 3 7 B LA Y A ) A
AT

BT AR YR LT RIRAPRE 2 E RS
W+ 3R B TE A7 S A A A S A rp (95 S0 45
1998 ; i [E4F,2000; Norman and Landis,1983) , [a]BsJHi A
WFFERIT, A7 PR v A7 3 4, 22 R LU RN AE ) 3 (Zhang
Xingchun,1997) , NAAAE & B ITCR T P 2814, K AT LA
HEWT A SRR 1T R F IR TR,

PR, PR DRIR A 95 AR Lo R FERMRAE T IR 2 14
o kA S B ) K HAD SR R - T R S SR T 4
5 YA A OB AR LT R R E

FEEERT R R EERET Y, &5 85V A& 0E
1) 67.70% (RF5HE,1992) o W27 WF 5T RWIAAAE P Fp 2 AL
W AP, — AR MBI A R & SR 2, DL i
PRAFRIAS 25 i ) N A% O 2 BRI, 4 T 00 A 7 A i R
PR S AR R B s 5 — Rl AR B Bk
W, AP o BARIAIR BRI B B R P A R A a2 —
SRR P B R, (H — 222 Ay, ORI B Bk Sy
A o 23 8 i i, AR METE S A A o 50 T e Bk f 3
TR F OB A A A, SR S T AR AR R (R
WRSE,1992) .

2T WM TR 0 A, WAFTE — R 19 73 B
— AR\ REE™ " ARl 258 5 [ G AR 8% 25 4k it A vl 1
Fe’* EATTE B i ] BB I O B R AT AL T A A A
A AR B v (BEHR RS, 20045 O R 48,2006 ) o fH 55 Ak
—BEREF  EER TR 1OT R IE T LRI R R 4y =
A A T POT R (5 814 ,2005) .

AL, BRSBTS B AN — P 5 A RO AA B
TS UL MG B, S0 s Lo R AR Re k58
SRBET R AR L e R, (AR Lo R
ARSI T U ARAE o JCIR AN, £ IR R 3
B 5 A ) K RS BOR G T RE SR
KT PR AR 5 AR oK - O 1R R B o

4.2 PR AR SRIRETRER
QAT IT A , P BRAR AT S 150 3 WA T AL
AR oo 5 RO AL BRI OO0 R B RO 1B A R i

£ L FH/ 2007, 23(10)

Acta Petrologica Sinica

LIPS T R AR . SRR AR
A%, A ] BEZ PR A B e A R 52 )

AR RIEE” FEA N AR TR 2, a0 SR B i 1k 3 Bk
U8 F A AR B 3 (B 4 b i oA CRIEER 46,2001 ) ), B4R
HEMELRD A A AR MR IEN L RS £
KK B SRR B0 I R AR R R 2 — B
B, I S0 YR I - A BB X . R, IR i A
FHE R SRR BB 4, Bk 5 e I M- R Y s
B R IZFEA — 2, I SR [ A W X3, 1 %
BREFNE A i T AR B T REHE N AL T 2 (A,

IR A SO ZS R 50 IR EE A, LR XS 3
s £ ICEFHE LA T

(1) Befra

Zs 4 (1995) , Zhang Xinchun (1997 ) %A H IRIGH 1
FEEHT T RENM L ICENE, NES \JUEH, 04
FEIE B a0 AHAL, B h S & 003k, I 4
S, RPN A S EA N SR, R R Bk E e
TR SRR, POR A R BIIR, SO A AR 2 B
M T MG, X GV 20 AR B TS 25 Ha 8 & 1) = 5o
/e
X LU SRR 4 = T M R AR &8 R T LR R,
XL PR IR AN RS 27 FH)Z LR [ 8 R
BRI O0Z 8 R Y)Z 8 ) | B3 SR 0 FIIRCE TR
+ BT, BB R 4 R (6Ce 0.46 ~0.75) 4k, HiA 14
AMBEER LRET M EE (R 6) o B LEES, B
SR i 2 AR B R (La/ YD)y 8.10 ~14.52) ; M
TR, TP ((Gd/Yb) (1.46 ~3.13) 5 Hifi &
HIEHE (SEu 0.55 ~ 0.84); ¢ B W 4l 5 # (8Ce 1.05 ~
115) , 545 R+40 2%l

P GRS ) R A (RO
A B R AR AR, T L5 R A8 AR B S [ 04 B L
WIEAAR L o TR 32 TR R P AZ 5% i) A R % ek 2k
WRREALT A, B 5 WA e | (R A 3 8 R0 6 25— 3y
TRHE, ST AR S R AR L — B, I,
TR FRE AL A 2 S Ik A sl A 2 — & A W i
X

Q)RBmERE

XA M- A A NG REZ I A ELHELE,
Rl B E (L a7 - SO gt s Mg 1L )
IRBE R I (R A T AT R R Z .

IREILZ R A Sl 2 a ra LA 801,
LREE/HREE 7.42 ~ 11.13, ( La/Yb), 9.57 ~ 17.67,
(Gd/Yb)2.41 ~4.84, (La/Sm), 2.28 ~3.46, R EH# +
IR AN RS W6 ) B A AR R AR, Fe 4y
Mk 224 fii; SFu 0.84 ~1.39,8Ce 0.86 ~1.05, LIk 55
BRI IE S R (R 3, T) .

VIR AR Z BT WRAAE S X RCE A Kol s,
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FEERE R S G ZIe s &0 SR IRE
I B (P, B) IRHRAIBEICA s X &8 R AR AT,
FRARIR £ W RKAFAE S5 A S 20 =B 5 e 4L (P, 1)
WA A A A A B (A A (2005 ) X EE 7K AR T
SR E L R AW REE Z )5, A8 — & bR EAL AR =X
HZE TCARRUE , 77 R B 5 5 57 A i REE 41 8 K HL e 7 B =X
TR T R PURRA B ARAE, R X A P RE S R
Tk,

74\ T VG MM 4 s i 2R T 43 °F- 2%, LREE/HREE
6.40,(La/Yb)y 4.19, (Gd/Yb),1.38, (La/Sm), 2.73,
FHHBEER L WARA 8 ; SEu 1.10,8Ce 2.27, 33
B REMIE SR, SAY RE B 00 Y B A AR
FRIE 225 K .

WS XA LB/ 26742, LREE/HREE 2. 04,
(La/Yb) y 1.25 46 ST TC R o XU S B AR F AR
ARAH I T AL B AFAE
B IR B AR A A 0T 3 B 2 B 0 s e
, HoA 10t 2 A BEMT, (A B + 418 B ., 4 1E 5%
EERHE S ARG R BlA 0 A 0 S H AL AR R AiE
MR
B G RT UL ARG R ) T L AR AR AT 5 Xk
PR R 2 K, AR LR W7 167« BR e L 0
GRS PE R A AN, B0 A i R AR 4 o0 TR R B R AIK,
LREE/HREE 2.04 ~ 11. 13, (La/Yb)  1.25 ~ 17.67, £ # K
MR A R B AL, T VT M S A LR = S I X s LT
TV, Hk, A sl s A AHE, BRERESH.

Z5 TR ko e AR e 7 B = B RRAE AR 5 X
ATV AR 1 0 Y 5 - i 2 22 AR, I WL T A
FEARERIE TG, W 58 RES B &gk X
HATZERM B 4 B =8 SRR AR L, R A Bt + 4
YA AR A URR R EE M RN B i £ P 3
TSR I, O A 8 o SRR b el DU
FRAEARR], B BB i R A b LSRR 5
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T%L’Q
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4.3 R REER
4.3.1 M ke s A X6 R A AR T

BIRIEA N IEH Lot R R m i F R E P T ER
R T REE AR R A PR R KIS S5 Y Z B
FICERMIHBIT A MAEIE R, B, S A TR i
O3B — M 5 2 S DX B A R B T A O S R
A 6, A R LB E B2 VR AR Lo R AR
FRAEFE ] (T HR28%,2003) .

A SCRAR KA E Sy O R B — 80
i AR, WG 7R AT 3 RL DA TR] — ™ iR P L UE 3k, R
W AR B B AR MR A Eu U5 s s B
R A R R S5 I 38 T R RR U T R BR KL
B3 1 A 9 Ak 20 =X 43 A B, S B R R AR LA TR D

Zhang Xinchun(1997) B3 EAIHI 5T T 509 1082 E R 6 = 4
fiEo BRIFINIZE (8™S: 10. 8 ~12.6) FKWIHL A IR T Fl A 1T
FR-BCETRAL Y (TR AR SR 11.9) 5 J7 A1 b BB [R] 0 3%
(8" Coppz 1. 96%0) 42 Y BB UAL 1A v 1 e 0 A L L 760
JB T PR AR MOV A s £195 (8" Ogyow = +25. 2%0) FilJT
AT (8" Ogyow = +21. 5%0) 149y v 1 460 [R5 3R W) L™ AT
RUET A BOKFFIK AR A K o w0, ARG B ARG 10T R
TREREE IR SRE O RIS A5 R LY &, 39 S s I 4
RIET BT,

TERKATTE SRR BB (B RAN A PRR 128 T 0
e b AL R IE b (. 8) , T LA B8R e o 4,
HA LT TR B AR b s 4 CO, (Zhang Xinchun,
1997) , AT R T AR T FLE 2 L E SR IER (R L
55,2003 5 5 SCHSF,1998) .

A SRR 1 B (Bu 57U ) 38 R B, TR i
WEEARRETEIRBOK RS, X FENEIRHK R
ek KUY A B3 Eu IE 5%, SR LREE 43 5
(Hass et al. ,1995; Mills et al. ,1995; Klinkhammer et al. ,
1994 ; THRAEE,2003)

4.3.2 Eu RFHRIF5

T AT U A W S B 3 R R s A IR, (R
UEHEIRT Eu B 57 578 S Jikoq SEI0RE S BT 4k K 4 e HOBRs -+
IRHAE . BFTR R, Eu /B’ LU fH 5 1A 2R 0 4030 i R B
FLIEASG . i, 8Fu ST T A R AR R A SRR
Pl B 2 o 21 R0 B R AR Bl B T v ), S Eu A X A5
HARC, 8Eu A XHEIE R . A PR & Bl BB G0 32 A K A7 9
fI R SEu XL XFE M 0. 55 484 0. 70( K 1) o B F AR
A T BRSO R , TR S D5, A T R R R D
Tl IR AR 2R 1] 0P 38 R X 394 o DA % ik g AV 17 7 1
o TR AR DURR B BR AT Tl A 2 I T BB TR A7 9
PR 33Kt DA TG S B L, R A B RS ) R 1
E A ARGE RSN BCE W BB A% (U 2 2 R A AT S
IR e TR SR ) BR B , T AS 2 TR

Zhang Xinchun(1997) , X it FLZE (1999 ) , 2= 45 (1995)
SEXZAT IR R A W) B 2% S AR AT T R A Y B
Foo BPAJ AT i A ARER BE (3 ~ 6wi% ), P IREE B, W
CO, M4, 8" 0 T 46 , I VLA M3k J5 (Eh-0. 66) | S5 FR
(pH6.2 ~6.7) KIFE K

PRI , B A AR 58 1) B S, SR T 1t A4 25385 0 i
FIEERYE CF CO,) YRR H1 F2 80 01 3 s e 401, $ 4
ACRERE RGN, U HE BRI
4.3.3  Ce - # 84T mA= 2R 5L

Ce FHMMIY Ce’™ AL Ce'™ A, BT Ce'™ 1y
TR R I AN AR BN, 2 S AR AR IC R Z A s Rk 2
10 BRI —E 25, 774 Ce HHIARICR Z M A 73 85,
PR R BN Ce B 571 BUE 53
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FEl N 3, (AR Eu 5 5 5 350 B R A A S0 U T i
JRPOURRGETM . TR, K R R K LA 2.1 Ce £ 5
i, E A AR R, S AR SOIRT B B Y B 57 (6Ce =
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(2) B4 e AR 1 oe R/ MR 5 AL S56 DU FI
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