1000-0569,/2007/023 (09) -2217-26 Acta Petrologica Sinica %2 %5 54k

AMEENS BREART KRERTHAR

k#' AHT hEE A#s FEF
ZHANG Jing' , QI JinPing”™, QIU JianJun*, YOU ShiNa' and LI GuoPing*

Lo E BRGS0 B 5 R, Jbat 100083

2. EF[Eﬂ%[%ufJHﬁﬂdk%ﬁﬁﬁ B S E R SRR, M 510640

3. BIEURE B EHERELIRE, fal 210093

4. A 4 R ST A B S, FRIH 450052

1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China

2. Key Laboratory of Metallogenic Dynamics, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China
3. State Key Laboratory for Endogenic Metal Deposits Research, Nanjing University, Nanjing 210093 , China

4. Geological Survey of Henan Bureau of Nonferrous Metals, Zhengzhou 450052, China

2007-04-12 Jc A%, 2007-08-20 #=.

Zhang J, Qi JP, Qiu JJ, You SN and Li GP. 2007. Compositional study on ore fluid of the Yindonggou silver deposit in
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Abstract The Yindonggou silver deposit is a fault-controlled lode deposit, occurring in the Erlangping Terrane, the northeastern
Qinling Orogen. It is hosted in the sericite-quartz schist of the Xiaozhai Formation, Erlangping Group. In this paper the deposit is
determined to be of orogenic-type in terms of a systematic study of the molecular, ion and rare earth elements compositions of fluid
inclusions. With CO,-content ranging 12. 829% ~22.172mol% , the fluid inclusions are dominated by CO,-NaCl-H,O composition,
which characterizes the orogenic-type fluid-systems worldwide. The ore-fluids were mainly derived from metamorphic devolatilization of
marine carbonate-containing lithologies in early stage, and boiled in middle stage and evolved into a meteoric water-dominated fluid-
system in late stage. The ore metals, such as Ag, through coordinating with C1~ and other anions anions, were extracted and enriched
into fluids and then transported in early stage. Fluid-boiling probably caused rapid precipitation of ore metals in middle stage.
Differences in contents of REE, Mg>* , Ca’" and other ions in fluid inclusions between different levels and/or metallogenic stages can
be related to hydrothermal alterations of wall-rocks.

Key words Ore-fluid, Orogenic-type deposit, Yindonggou silver deposit, Qinling orogen, Henan province
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Fig. 1

Geological map of the Yindonggou deposit. Figure A showing the tectonic framework of the Qinling Orogen; Figure B

showing the distribution of main ore-lodes of the Yindonggou deposit.
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B R (FEHES,2001) (B 1), KN AERELRE, T
VARG I HLAR A VY (-E1 52 ) BAFIRE L AL A R o B E
A DX AT KB 4% 8 55 1 74 (-1 30) 148 i 5 28
(B 1),

WF5E 2B (5K #4855 ,2004,2005 ; Zhang and Chen,2005) ,
IR B WA 14 YR 20 W 2R i A o T A T A E o 8
ERII 8 0 KAy R 5 Wi R & — B, 0 A A R4
R A PRI R AR R R, B A T R AR B
Bl BRIRERAL R ARG 1A% W LI
H ARG VEERT TR R A AR R R
WD KA AT BaE glea T RA %, K
WAE T RN T mE RSP 1 R I FE 78, i i R
I3 3 BB, R BOR BRURLA SE-RERD- BB G, B
BOR AR - N - D5 R0 -G A S T B R H
AP ER Ak . R-Z By b EEREETI B, A%
FIgE R ) b P AR R T 43 & CO, AL CO,-H,0-
NaCl B NaCl-H,0 % 3 28, i # it (& BA7 vl (B2 vh 1
270°C ~370°C) MRELSE( <10% ) HI%F o MBI, it iR ER
JE R JTRRAR, B IR AR, I R G A T
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FE 8 250 kb, Y1 BT BRMUAS 5 K (> 1200m) ([ 1B) , 67
PR 5 A BRI A — BRPERE 2, S5/ IR b
TRCE IB) YRR U2 A6 B 2 TR 7 15 LA T 2E
AR RS 0 A7 L3 R, B A T R RO £ R T
B, Y16 Bk AN RA SIS M E AT

2 Feh I

2.1 Mg

IFFERE S 2R AR A AR R oK e R R MR
PR Y1 S50 ko DAl SR AR ol S WA [] B B B 1) 1
Pe(F 1) ARE YDGI3 2R BRI v i £1 Sk, A5 TE
55, #E4L YDGI2 YDG14 %] YDGI16 fl YDG31 N &£ 4
JEBEALD B Th B B R b (18] 2A) , HAT BRI 411N, 2 K
@, ] UK TS 6 AR AL S5 0 ) AR TE AR AE (& 2B) 5 B
YDG17 Fil YDG33 SAuf i B i A5 S -k BR R bk, JLF- A & i
YK 2C) . B YDG2 . YDG4 Fil YDG32 F-hpA I A H
W BOCRFAE T S AEE T W] L B B A a4 (151 2D)
AR SORE LA S B () B BORE R A T8

Table 1 Positions and features of the samples for studying fluid composition in the Yindonggou Ag deposit

Jre Feih's B 4 BUREAL A BB HUIERSE
1 YDGI1 NN EH BB R CEBERTCS) EE A Eiea
2 YDG2 WIS T 810m H1B; ) AL,
3 YDG3 AT AR AL (FER) & 810m 1% o)
4 YDG4 BEALE R A P I BB A R 810m H1 B () A
5 YDGS5 R E LIS AL (B & 810m 1% Eoe)
6 YDG6 Wi AR 810m 1 o
7 YDG8 LB R AL B A TR 810m 1% Erea
8 YDGY WEREAT AL B 810m 1% Een)
9 YDGI10 B IE 810m H1Bg Ees
10 YDGI12 ABELGImIK, &N 5 760m H B Tt e
11 YDGI13 T A e 760m HrEL R FEE
12 YDG14 AL R, ALY MR A 760m H Bt i e, 2k
13 YDGIS SR A1 TN 32 760m H Tt A
14 YDG16 Yok 17, INEFD S 32 760m 1B el e
15 YDG17 ATy A kA B NIR AR e 760m 1B %) A, 2
16 YDG31 AL R K, AL MR LA 900m & Gi e
17 YDG32 YR RE 2 S SN R A E T TR % 900m 1 Bf () i3
18 YDG33 BRERER bk & 5 Eiea
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Fig.2 Photos showing ore petrography of the Yindonggou Ag deposit

A-banded structure of ore; B-the middle-stage fine-grained quartz with undulose extinction; C-The late-stage coarse-grained, euhedral quartz vein

filling into sericite schist; and D-The early-stage quartz replaced and cut by middle-stage sericite veins and/or fine-grained quartz veins

2.2 LBAERMRER

TR ZE AR AT B AR 100 2 R T IR T A
TE P E B2 B b 5 5 b 2R BT ) B R R A AE O L 5
B A A U AR S AR RS B BE AN T

(1) LB AARRE T Ve £

TE AR T PR AR KT 99% KifE A 40 ~60 H 1Y
AYRE S, SR O 100mL BERRH AL £ 1 g HNO, , Jf7E
60°C ~80%C T A 12h; BIER )G , FZE MK G TERE S 4 ~ 6
i, P R Smin, FEFIZEIRAKIZ — R0k —k; 2
J&i £ 60°C 1H IR MR N HE TR, 25 o

(2) SRR3R B2 IR X

T 50mg 7 5 B i B TR 1 ) A S A D, 3 8 T IR B
100°C 2, FF T N IEAE T 6 x 10 ~°Pa J5, L 1°C /35
PR B R R LA P IR T T T R B 550°C SRR, B
e P DR B3 S R AR 1 R B4, O R R 3% P R 5y

H A LA FR R AR A 77 9 RG202 B, TAF 254y : SME
RLE - 1. 76V LB J7 30 EL; B 5 H K SOev; il i JiE
50msec/amu; {{ASFHE M EREHEE <5% .

(3) AR RS> B B IBOFA I 3K

B ekE b 1g 76 5 A8 7 op % 24 10min, 5 240
500°C, RJG A SmL ZEHE K GBS B0 521 10ming $2HEY
O TR, T8 - (3 00 i B PR 7 1o DA A S
H A 5 N 7] (SHIMADZU ) 25 72 (1) HIC-6A B C-RSA 354k
B, VRO 2. SmM &F — HIIR-2. 4mM = () BT BE 2 Jk
H ks Jiad B 7 1. 2ml/min, B 7 1. OmL/min;
MERHE <5% .

(4) AR AL A LT R At

HERERTE 150°C R HET BRI L BRI, SR IR A A7 98
BN ,500°C #:24 15min, BH1 )5 I 3mL 5% HNO, VE K, #5
W 10min, B.0o BB 1 x 107 Rh 54 45, 1 1]
Finnigan MAT 23 ] ) ELEMENT 8586 5 B il ial, 95
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IS0 RE R 1250W, 4398 300, R AE4fE 1. Tmm, Ni, F{ IR
HE 0. 8mm , Nis K i 75 1. 04L/min , 45 315 7 &5t 0. 961/
min, PR H U 14, OL/min {8 IKE Ry 0 x 1077 ~
0. nx 107" AHXHR 2 <15% ,

BRI IR PRIV A R T < 2 170 R i
e TS 5 A ) 58 T S0 3 58 Tl TR e R
BARAFNTR - PRI 50mg B il B Tk Y Teflon YRR,
A ImL HF i 0 F 150°CZE ;5 @ /A 1.0mL HF 0. 6mL
HNO, , #5455 T 190°CHER A, iR 96h J5 T 4 , Bt
FL RV b 28 SR T TR R IR 5 B B R i b
HF, JILA ImL BRAS IR , 4k 252 76 & 22 52 W0 IR, o 52 g 20 9
PRV ; @ 1. 6mL HNO, , 37 BN E )5 & T 140°CHEAR N {1
U3 ~ Sh KERE SR i QN IR o8 2R 3] S0mL 45 #H i
H B LA I TmL 500 x 10 ) Rh P4 FREERE S
WS R 3 SOmL 2.0 v, SRRt A A i
ICP-MS ¥ %% & 5 & Finnigan MAT Element 2, 73 ¥ i% 22

2221

<10% ,

3 IASR S e

3.1 WESHERS ST IRKRE

SRV A SRR B L0 1 €O, HE(F2),
SRy Wl 75, 415% ~ 86. 008mol% il 12. 829% -~
22.172mol% , H 4y /b 1 CH, ( < 0. 532mol% ) . C,H,
(0.179% ~0.604mol% ) N, (0. 871% ~ 1. 223mol% ) . H,S
(0.002% ~0.012mol% ) .Ar( <0.106mol% )%,

EERET RSP, BEILRESET RIKRSE MW (CO, +
CH, ) f,ik 5% ~30mol% (Kerrich et al. , 2000; FHATHE,
2006a,2007 ) , AR RS R E AT, L CO, & &
BlI35 12.829% ~22. 172mol% , i J& B 760 3 11 805 BR 10 %

#®2 REATRK Y §BRARPRESEESHE(mol% ) MR ( x107°) BSH

Table 2 Molecule (mol% ) and ion ( x10 %) contents in fluid inclusions of quartz separated from the Y1 vein, Yindonggou Deposit

B 900m 810m 760m
s YDG31 YDG32 YDG4 YDG2 YDGI3 YDGI12 YDG14 YDGI15 YDGI16 YDG17
B B H (R RBop) B 7 T H H H )
CH, — — — 0.390 — — — 0.226 0.032 0.532
H,0 82.650 82.158 78.708 80.916 78.314 80.795 81.662 84.210 86.008 75.413
N, 0.911 0.958 1.098 1.129 0.874 0.909 0.966 0.966 0.871 1.223
C,Hg 0.422 0.290 0.436 0.367 0.312 0.262 0.227 0.179 0.225 0.604
H,S 0.004 0.004 0.002 0.012 0.005 0.005 0.004 0.005 0.004 0. 005
Ar 0.007 0.031 0.011 0.106 — — 0.005 0.027 0.030 0.051
CO, 16. 006 16.560 19.745 17.080 20.495 18.030 17.136 14.387 12.829 22.172
H,0/C0, 5.160 4.960 3.990 4.737 3.820 4.480 4.770 5.850 6.700 3.400
F- 1.099 1.376 0.025 0.669 0.025 0.673 0.055 0.382 0.326 0.119
Cl~- 13.368 15.281 11.063 11.641 14.397 19.274 14.432 3.089 3.319 2.553
S0%- 6.139 7.125 5.781 6.944 3.627 3.707 3.618 4.046 2.736 1.043
Na* 18. 665 18.622 10.715 14.438 14.199 13.869 11.994 7.040 7.062 4.758
K* 2.906 2.752 1.096 6.345 1.321 1.428 0.732 1.849 1.481 0.661
Mg * 0.066 0.074 0.090 0.072 0.063 0.092 0.054 0.090 0.063 0.111
Ca** 0.668 0.673 0.708 0.515 0.703 0.460 0.587 0.679 1.872 3.377
>M- 20. 606 23.781 16.869 19.255 18.049 23.654 18.105 7.516 6.380 3.715
>M* 22.306 22.121 12.609 21.370 16.286 15. 849 13.367 9.658 10.478 8.906
CV/F 12.16 11.11 442.5 17.40 575.88 28.64 262.4 8.09 10.18 21.45
Cl~ /803~ 2.2 2.1 1.9 1.7 4.0 5.2 4.0 0.8 1.2 2.4
Na*/K* 6.4 6.8 9.8 2.3 10.7 9.7 16.4 3.8 4.8 7.2

=" FR TR,
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Compositional variations of fluids between different
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Fig.4  Xey,-Xco,-Acyu, X 100 ternary diagram of the ore-

forming fluid
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S AH B 7R T AL A 22 A L 760m Hh By 4
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s N, FlAr &2 R BB ETH N H,0 & 278 i B
18, 117 CO, 3%t WIAE A B B A 17 3 s /b, H, 0/ CO, LU A7E
WrBei s, LA EAEOUAE — B AR B Gk 1 B Ol 1] 43
O AE R[] 70 B R A

Giggenbach et al. (1994) W5 M, Fiik+ CH,/C,H, &
D3I AR X BT AR bR, “ B A HARE G T
WA CH, 5 AH R, K H #b52 UORR ) 728 T B0 i) 3L 445 v 11
CoHe B, 164 B b AR AR 2 AR o 5 2 2K T
TARAR 220, TP AE ™ RAR A JE H, AR i 1A 45 25 2K
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(Base map after Norman et al. , 2002)

PERISR B AN R, T N 3 Bk B DL AR 3 JZ A Bl 3-8 Jo i 7K
YEM.

AT R, 5 b3k YA L, i3k R 2 R (R AR KRR
) B N, R Ar, R VIR 9 K SR K PR L TR TR 1) 25 0K
SR BTHGE A& R N, Fl Ar % & (Chen e al. , 2001)
AR RIS, AR B BRI B, N, & &8I,
Bl 0. 874mol% — 0.928mol% — 1. 223mol % , 187~ N~ 2 5t %
W IR R GE W I, KA B W AR B R 5
IR, Ar 5t DR S IG20 8 1 e (1 3A) , Hom AR K7 &
A FB R (R 2) TR T K 8 S5 Ar SR &1
AIRE, BRI, A Y Ar B 2R B R, AR 78 AR
KM BAR AR AR R G BeAh, DL R A a] DL B0
W RTERE S v, BISC™ Ui A4 AR U5 1) 728 T/ A S AT AL
KA

1 IR AR RS LA & CO, ARHE. & CO, &kt
Gy ETRAARTE L Thad e v ok 7 DX Sl A 1 A B & A b s
“PhIB R AT CO, REMRK, T8 H,0/C0, 5, HCO, |
COy™ rHEFRAIR, Eh (R RRAR, pH (1 &, B TR oy, & 4
J& RIBC A PR Sr  , B AL R A DURE , Ag ™ Au ™ B4 5
HAREE M A M PTIE” (Chen er al. , 2001), LI FINIHE B
Phillips and Evans (2004 ) 54U 0FE 32, Kt H,0/CO, 3 & al {E
N IE AR —, 2 FE 3 BOR,BIET R
Bk H,0/C0, MBS 7 & 2 1 W% m T R B B
MR B, 58k 4R (Chen et al. , 2001) | B 4% ( Chen
et al. , 2006) GRG0 ( EHFESE, 2001) FHFLL—2, W45
7N B I LR I AFAE . TR CO,/N,-(CO, +N,)
KAREICE6) 4RV L W Bort b 55 v 1 b s it A4
AR, W U6 R AAAE T 9 B R A i I 4 FH ( Norman et al.
2002) ,

iy B3R B AR R SR T AL, B B TR IR R
TR, 28 B B i 9 1) WG A B K AR K PR AL . 4G



REE T H AN S BARARE IR

100 —

Eip
==
T

&

oono

Z '
S 10E '
&} Eo '
; =
.- o
B y or
1 D 4o g gy A a ey
1 10 100
CO,+N, (mol%)

K6 ARSH BB AR CO,/N, ~ (€O, +N,) i
(JE P& Norman et al. , 2002)
Fig. 6 CO,/N, vs. (CO, + N,) diagram of the fluid

inclusions from different metallogenic stages

V5 I A S A — DA TR I 2R BRI, B T 7 DR
|1 1 280 ~ 320MPa £ 250 ~270MPa [ Jy 90MPa 455 4%
ROPEITR#AE, 2004) FH—3; 5 &8-S -k R AL R 1k R
TR H TR FR G £l A8 JoT PRI 28 A - R A R AR T B TR 1) R
R 7K BRI AL O 2518 (TR RSE 2005 ) A — 3K,

3.2 REHEHERSREREEX

TEE BB, BB F LA Na ™ F1 K™ g 32, & ity
A 4.758 x107° ~18.665 x 10 °F1 0. 661 x 10~ ~6.345 x
107, Hk S Ca® B F (0. 460 x 10™° ~3.377 x 10°°) f
Mg " BF(0.063 x 10™° ~0. 111 x 10°°) , PEFLL Cl™ &
FHhE, GEHN2.553 x107° ~19.274 x 10°, Hyk Hy SO;~
BF(1.043 x107° ~7.125 x 10 *) f1 F~ B (0. 119 x 10 ¢
~1.376 x 10 %), FifkH Na*/K* HAE K 2.3 ~16.4,Cl"/
SO B} 0.8 ~5.2,C1/F ™ FLEH AT 8(£2), Mk, i
W RARTE B4y BB R T Na-Cl B, S 0T 5% (5 IR 35,
1993) KB, Cl" B 75 5 Ag S5l TR E SR/ GW . A
FITF AR ZEE & R OTE

FERTE) b, B AR RGBS KA T AR 2R Ak
B R B A €17 S0;T (Na® K* BfF 3 LKA
PH S 7 S A = T B (32 2, 181 3B) , B B B
TRV BE I VAR T 1 5T 1 RE R, A 485 T B BT )
FIREVUE S , AW RS, BB B A B F & &
G fER IR PR BE S MR B B, Mg®* il Ca® " 5 B3
Mg & M 0.063 x 107 ~0. 092 x 10 ° 3 &5 5] 0. 111 x
107°,Ca® " A\ 0.460 x 10 ™° ~ 1. 872 x 10 * K5 5] 3. 377
x107° JLJF AR : (1) 5 g B fderh €1 (803~ &
B Mg Ca’t BT, W B RAE SRR P (2) 78
AL AL AL 2R A S R AR S AR P AR R T
Bl Mg® (Ca® " B 1 F9L b, XM O g A g A
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A AT (5K AR ,2004) Bk, RPREAL 49 2 B A A
AL S L A 2 28 A AR 7 | o o B, T B B
5583, T JoX 6 ol A8 1A T {6 L 5 ) Mg Ca S5 J0 20 0E AT AR,
SRR SiK S SN I0E s H, SRIRATIE AR £ 1k
TERR PR BEESS , TR B BUSCHR T 34 , & 7 Sk U A7 Bk Ak
WRER K , N JR 9k oh Mg® " | Ca® " B T BL R IR ULE A 45 L,
P S e A7 R FRER AR 2 & & Mg Ca (944, i #8420 A
T AR R YDGT F1 YDG30 KE 5 48 A % Mg
4.22% 1 4.45%

TEAS AL, BT A B o A R P AL A . TR
(760m HBL) I (900m HBL) ARG B AR F- L CL |
SO3™ Na™ B & it LA K [ BH B &k 38 9 1 v (3% 3,
B 3) AT REI PR e AR A R B B ad i, T
JE 780y, AL 43 (4n €O, H,0, CH, 45 5 9k 1 1 2%
SRR A AR X R R AN, Mg B T R
810m Bl iy, Ca® " B 7~ REAE 900m rh Bedgeres (£ 2, 3% 3,
K 3B) 15515 810m H Bl 2rJe£1 A KL , 76 900m Hh Bt
LI F MR R DK 2 B BB 4 (9K 4 ,2004) A 5 ¢

£33 TANEAEPRGEBREBETFESE(xI0)HWE
HE
Table 3 Averages ( x 107°%) of ion contents in fluid inclusions

from quartz of different levels

Frm 760m 810m 900m
FEGL AL 6 3 2
F- 0.263 0.276 1.237
cl- 9.511 12.357 14.324
S02- 3.129 6.353 6.632
Na* 9.82 12. 641 18. 644
K* 1.245 4.492 2.829
Mg?* 0.079 0.090 0.070
Ca®* 1.280 0.622 0.671
SM- 12.903 18.986 22.194
SM* 12.424 17.845 22.213
Cl~/F~ 152.3 189.4 11.6
Cl=/S03%~ 3.04 1.95 2.16

AU 2 2 FEERRI: M OURES Ts MBI T

3.3 BImERKUFFUEREEX

HRRE T R AR R DL S A 2 A AR A
Y e = UY i Ive A Vi B e

Kb YDG6-YDG10 g Y1 &k VI 28 19 5 KL i A, I
SREE = 101.497 x 10 ° ~119.910 x 10 ° ,6Eu = 0.421 ~
0.834(3F-#90.591) ,L/H HfE W 10. 417 ~ 13. 518, F L A4y
M FEAAHRLCE 7)), HEA IR AL X %5 1) REE F#E ( Chen
et al. , 2000) . MR 1.4 A UL B YDGO SR B ey, H
Y REE =94.798 x 10 ~° WA T I e AR &, oT fEh T 0ERH 5
TR AL R AR BT 38
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F4 RAATKREGERF .V ENEENH LI TEZIMESR
Table 4 REE analyses of fluid inclusions, ores and wall-rocks of the Yindonggou Ag deposit

AR HZ (107°) AR K b AE A 2 (10 7°) kAR S (10 7°) fZEMA (10712)
== YDG1I YDG17 YDG3 YDGS5 YDG6 YDG8 YDG9 YDGIO YDG2 YDGI4 YDG33 YDG4 YDGI13
La 1.157 24.036 15.695 25.181 31.474 29.450 22.178 28.071 1.803 2.489 1.747 101.6 41.7
Ce 2.143 45.366 26.836 47.904 51.766 47.460 40.294 41.349 2.880 6.090 4.143 135.8 38.8
Pr 0.221 5.561 2.760  4.967 5.743 5.400 4.094 5.440 0.260 0.884 0.750 15.2 8.5
Nd 1.032 18.590 8.936 14.207 17.732 16.663 15.487 14.669 0.883 4.744 4.781 51.7 22.9
Sm 0.204 4.562 1.984 3.147 3.691 3.154 3.832 4.095 0.194 2.707 3.273 9.9 8.8
Eu 0.082 0.962 0.254 0.553 0.535 0.659 0.610 0.882 0.037 2.011 1.655 11.3 10.9
Gd 0.191 4.270 1.957 4.085 4.165 3.528 3.747 2.607 0.134 3.041 3.257 12.6 11.9
Th 0.043 0.700 0.211 0.407 0.400 0.432 0.400 0.341 0.023 0.700 0.739 1.7 2.8
Dy 0.178 2.905 1.221 2.080 2.265 2.145 2.095 1.564 0.113 3.429 3.206 7.1 10.0
Ho 0.023 0.636  0.186 0.338 0.423 0.435 0.318 0.342 0.017 0.670 0.698 1.4 2.3
Er 0.065 1.378 0.476  0.841 0.857 1.028 0.835 0.741 0.061 1.617 2.062 3.1 5.1
Tm 0.007 0.255 0.069 0.134 0.100 0.150 0.127 0.140 0.009 0.245 0.354 0.4 1.1
Yh 0.048 2.345 0.456 0.944 0.644 0.952 0.680 1.097 0.043 1.437 3.033 1.3 3.7
Lu 0.006 0.300 0.071 0.145 0.115 0.135 0.102 0.158 0.007 0.182 0.439 0.6 1.4
> REE 5.401 111.865 61.113 104.933 119.910 111.590 94.798 101.497 6.464 30.246 30.139 353.7 170.0
SEu 1.282 0.673 0.399 0.476 0.421 0.610 0.497 0.834 0.714 2.164 1.566 3.1 3.3
IL/H 8.622 7.747 12.151 10.694 12.368 11.674 10.417 13.518 14.877 1.672 1.186 11.5 3.4

HE s L/H R L/ TR L2 I
100 pr— YDG5 H1 YDG3 435l 2R {0 K b R &R AR IE 5
N et HZ JUY REE WE T AU A8 75 1 4 (18 7) i L, BE & YDG3 g
—— §T/MES PSR HR TRE ML YDGS, 0 S REE 3 5 35418 T4 YDGS,
——— BBk

HAT 61,113 x 10~ AR # i 14 REE & BA% , s i e )
KAEVERREE A REE Bk, S5H 8 YDGS FIAf i YDG3
Iy 8Eu 43511y 0. 476 F1 0. 399, 5 EAK T oK pl 28 78 54 24+ 11 -
¥ 8Eu(0.591) , YLK 5 AH BAE S B, Eu AW 1
TCEFE G AT, BT Eudg B0 1 EC " WS 100
FEARIE =M A Eu 36 2 PR B0 0 A A 8 IR I
1K ( Chen and Fu, 1991; Chen and Zhao, 1997; Chetty and
Frimmel , 2000 ; Distler et al. , 2004) , R 8 5 4R H1H 5 AR K
WA RGBS TR,

FAFIE T ]I, ARG (FE R YDG4A-1 1 YDGI3)
B S REE 435 170.0 x 10 " f1 353.7 x 10~ ,§Eu 435K
311 3.3, 58 B 4k T REE {ik .8Eu > 1 45 4F ( Chen
and Zhao, 1997) 58 4= — 3, it — L UE B AR T B ik i . Tk
R (BEfL YDG14) Ffi B2 £ ik (#£ & YDG33) X REE 4}
Bk 30.246 x 10 "1 30. 139 x 10 ™%, SEu 4351k 2. 164 Fi
1.566, 1E Eu S8 3, [RIREIE R &A1 a8 30 B 1 i 4 1 971

.....

FEdh/ Leedy BRI PR A

L[V SR N N Y N Y N N Y S TEW . FEah YDG2 it Ui (-4 b o M1 IR A0 A ok
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu AFEFI 4 HCY REE = 6. 464, 8Fu = 0. 714, — # B A 18 />
Bl 7 BRI P A o0 3R P o A 2] FAER A AR Z LA, AEIENT T T A e B R Y

Fig. 7  Chondrite-normalized REE patterns for studied ERYE, W B AER T AR 0 2= H Bk 4k 2248 F L ( Chen
samples from Yindonggou Ag deposit and Fu, 1991; Ze{Ham%E, 2006) R4,



REE T H AN S BARRART AR R AT

M R ICFR S 7 B U I A ok R I R R (B e AF
20015 ZFERR5E, 2006) o HIAR TR ™A ALK S IR 1T
F IR RRAE A BOC R FUT, BU IRMAHE LA SR B AE 4
HRNEH R4, NEHAB S AKFE(FEG YDGL) 1Y
SREE =5.401 x107° ,8Eu = 1.282; Ef Bl AHE = A%EF
#(YDGIT) ) S REE = 111. 865 x 107 ,§Eu = 0.673, &%
AR ZRBR AH SRR S R AR, RN EL
BRLA A AETRFR A S5 A T R A AR B K, 58 4] AR A:
XX REE % 8Eu My i, F5E F, RATC Sl wik
AL BRIy 25 TR E TRl R M BR AL 25 52 0E B T B 3 1A
RGG T Bl P30 i 56 9 A8 T K £ A (5K R AF, 2004,
2005)

4 4k

(1) B ik €O, &g ik 12.829% ~22.172mol% ,
Na* (4.758 x 10 ™° ~ 18. 665 x 10 ™) &5 & F K* (0. 661 x
107 ~6.345 x 107°) , C1~ £ & (2.553 x 107° ~ 19. 274 x
107 )& T SO2™ (1.043 x107° ~7.125 x 107%) | J§ F CO,-
NaCl-H, O {5, 5 BB ) 1L B IR TR R 5 — 20

(2) PP B A £ 2R [ OB b 2 i et -8 o
IKAVERR, v I Bt 44 s s A PR SR B, W B B A £k B oK
SRR PIBAEE 5

(3) itk C1° B 15 Ag SR JC R MRC G 1F i
TEACEERL & S FRGE T 1™ ) o, I 38 2ok 1 ol A Wk 4
TR, PR T R S UVE AT W o, T B IR 5

(4) TG A B0 AL 5 5 RN L )2 (1 R - 0 R
BRACAAFFAE R0, A i AR B AR 8 Tl B v, R AT RER A
WX A A 25, T AT gk B [ Hi 2 s (LA A e B4 2%
17T B A B KA

Bugt  WPSEARARED T RRAT S AR R A 2B L 1
S, SEE TAEAR 2 1 i 25 B UL B R AN v 06 e 2 1
RV S By, 1ol 20 E IS R TR S 1 B AR T AR,
— I FN S
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