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Fig.1 Simplified geological map of the Bianjiadayuan silver polymetallic deposit®
1-Quaternary eluvium;2-Middle segment of Lower Permian Zhesi Formation ; 3—Cryptoexplosive breccias;4-Granodiorite; S—Quartz porphyry;
6—Gabbro; 7-Diorite dyke ; 8—Granite—pophyry dyke; 9-Granitic aplite dyke; 10-Quartz vein; 1 | -Lead-zinc—silver mineralization and alteration
zone; 12-Copper mineralization and alteration zone ; 13-Geological boundary ; 14-Measured and inferred fault; 1 5-Location of drill hole
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Fig.2 Geological section along No. 04 exploration line of the Bianjiadayuan silver polymetallic deposit®
1-Quaternary eluvium;2-Middle segment of Lower Permian Zhesi Formation ; 3-Gabbro ; 4—Geological boundary ; 5-Fault; 6—Orebody and its serial
number; 7-Drill hole and its serial number; 8—Trench and its serial number
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B Cu.0 75 B2 RS NIk 8 b s hz
1 25 1 SO R AKE SR AE, A AL Tl 4% 11 4
ARHA 2% RS, 4lifk SO, i 5 75 MAT-251 &Y
JETREAS B W 43 BT 5 B A AR S5 - i i R 24
} 580 V, K ARG T 0.585 T, kT 22 % S i M
300 u A, 73 B A 5 BE O £0.2%0 , A1 X A5 S V-
CDT. HF A A7 2= 6l 25 15 o PR G & A Sl i A
R A HR R In A2l AL A HE+HCL BRI R ; 2
S A8 FH iR el B 7 22 4 Rt s A o A 2k iy
HBr A HCI X #4700 185 5 e Je 7R 2 1 21°C, AHXT
ML 20% 0 25440 T AR AR GB/T17672-1999( %

A TR IR 67 R I Tk ) , B ISOPROBE-T #4
FL B IO T A 5 I [R5 3R LA A T, U s B oy
X1 p g 87 HPb /% Pb fIL T 0. 005%,***Pb /7 Pb Ik
F0. 002%,>Pb /*Pb T 0. 002%.

4 [AfL R IR AL A= AE

41 m. S \EANME

X R K BERR 2 4 @A IR 13 148380 i A1 10t
Tt R R R IR, MR BRI (F 1), 6 "Cons
(7SR TG R =7 7%0~—2.6 %o , V-1 J9—5.28%0 , T2
2574 5.03%0; 6 "“Osvow & A il 2 -0.41%0~6.03%,

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4

FEF I NS AATUA KBRS R T RERAL A AE S8 W) R IR 1293

R1BRARREEBY KA BAR EEMLRAM
Table 1 Carbon and oxygen isotopic compositions of calcite

from the Bianjiadayuan silver polymetallic deposit
FERERS R4 6" Ceop/%o 6™ Oppp/%o 0" *Osmow/%o

BJ-06 JifkAa -2.67 -23.70 6.43
BJ-11 JifRA -4.81 -28.95 1.01
BJ-49 JifRA -3.99 -27.82 2.18
BJ-21 JifkAa -3.96 -30.34 -0.41
BJ-36 JifRA -3.79 -27.67 2.34
BI12-04  JiffA -5.80 -28.42 1.56
BJ12-14  Jif#H -6.11 -29.73 0.22
BI12-19  JiffA -5.13 -28.84 1.13
BJ12-26  Jif#A -5.56 -29.22 0.74
BJ12-30  Jififtf -6.51 -26.72 3.32
BJ12-37  Jif#A -6.88 -30.31 -0.38
BI12-82  JiffA -7.70 -24.24 5.88
BJ12-88  Jifif#fi -5.75 -29.64 0.31

HAEA 1.87%0, 25 6.84%0.
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Table 2 Hydrogen and oxygenisotopic compositions of the
Bianjiadayuan silver polymetallic deposit

FEfmg S WA 6"™Ov.smow/%o D ssmow/%o "0 x.smow/%o

BJ-01 FYE 15.1 -111.7 9.16
BJ-06 Jife 25 -131.7 -8.12
BJ-11 JifRA 0.4 -1385 -6.57
BJ-49 JitiAa 1.6 -120.9 -8.47
BJ-21-1 A 9.8 -122.4 2.00
BJ-21-2  Jif#A -1.1 -1255 -8.07
BJ-36 Jitia 0.7 -133.4 -6.27
BJ12-24 f¥E 13.5 -109.0 447
BJ12-30  f¥E 16.3 -1282 9.38
BI12-44 FE 43 -128.5 -8.85
BJ12-81 A 10.0 -121.4 -5.71

RIVRARREEBY ARUDTECLREARK
Table 3 S isotopic compositions of sulfides from the
Bianjiadayuan silver polymetallic deposit

ey KRR RAXES 67YS/%0

1 BJ-01 DAE=2 0 32
2 BJ-04 e 43
3 BJ-08-1 JrET 0.7
4 BJ-08-2 NEER 16
5 BJ-15-1 JiETT 1.6
6 BJ-15-2  W4EEkA” 22
7 BJ-15-3 A 1.9
8 BJ-50 Ji A 1.5
9 BJ-52-1 IR 1.1
10 BJ-52-2 R 23
11 BJ-54 DAE22 0N 26
12 BJ12-05  Whkd” 1.7
13 BJ12-19 JiE” 12
14 BJ12-31 R 24
15 BJ12-40 INFER 44
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5 1 B

5.1 B i B A SRIR
511 mARML &
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Table 4 Pb isotopic compositions and related parameters of the Bianjiadayuan silver polymetallic deposit

5 40 VAR 2°Pb/2”Pb 2'Pb/*Pb ***Pb/*Pb t/Ma  u w Th/U Aa AB Ay

BJ-01 NEE 18.1756 155570 382056 2850 940 3645 375 5773 1512 2562
BJ-04 20 18.1772 155586 382100 286.0 941 3647 375 5783 1522 2574
BJ-08 JiET 18.1625 15.5595 382198 2970 941 3660 376 5697 1528 2600
BJ-08-2 NEE 18.1612 155586 382177 2970 941 3659 376 5690 1522 2594
BJ-15-1 JiT 18.1740 155460 381890 2720 938 3628 374 5764 1440 2517
BJ-15-2 Wh kA 18.1940 155660 382540 2820 942 3663 376 5880 1571 2692
BJ-15-3 HH 18.2700 15.6670 385940 3490 961 3859 389 6323 2230 3604
BJ-50 JrHS 18.1550 155210 381090 2550 934 3582 371 5653 1277 2302
BJ-52-2 NEER 18.1560 155180 381000 2508 933 3575 371 5659 1257 2278
BJ-52-1 DI 18.2180 156030 383700 3100 949 3733 381 6020 1812 3003
BJ-54 NEET 18.2260 15.6140 384110 3175 951 3756 382 6067 1884 3113
BI12-05 Mok 18.2840 15.6810 386340 3559 964 3882 390 6404 2321 3712
BJ12-19 DI 18.2530 156440 385010 3341 957 3807 385 6224 2080 3355
BJI12-31 W 182130 155940 383750 3027 947 3729 381 5991 1753 3016
BJ12-40 Jr ST 18.2080 155880 383220 2990 946 37.04 379 5962 17.14 2874
KSD-15 JE 18.1832 155534 382109 2747 940 3639 375 5818 1488 2576
KSD-18 TR 18.1776 15.5519 382065 2770 939 3639 375 5785 1479 2564
KSD-18-1 JrEST 18.1768 155504 382013 2757 939 3636 375 5780 1469 2550
7ZK1802-3 JiE 18.1605 15.5502 382091 2873 939 3648 376 5686 1468 2571

T BIRE S, AR SO KSD M ZK Bis | H SCHik[17].
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Fig. 4 § O versus 6 "C diagram of calcite from the Bianjiadayuan silver polymetallic deposit (modified after Reference [26])

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4

FEF I NS AATUA KBRS R T RERAL A AE S8 W) R IR 1295

FRAE O A 5T R R, B Hal R 48 ik
RN, FEA 3F: Qg i ss Kok
TR o b 5 SRS SRR A ik [ 467 R 4B A —
FRFIE , L 8 " Con B2 A FEl 1 —9%0~—3% , T-J4{E
H=5%0" s @UUBLA Hli Rk 2 1 i sk B h i 7k
SR A AR E AR, X RO B Rk (R R 4 HA
FRR AL R AEFE , H 6 P Coos 128 AL A —2%0~
3%o , M AR IRER 6 P Coos K ZFRGETE 0% 2247275 (D
DOBUE B TA 5 KA I Bk GA 6k ) , A7
MUK — & 4 °C, RTT 6 P Cone 41 ARME , A L1
Bl R =30%0~—15%0, -2 -22%0"" . i KB 2
& B RBP4 (A SR A7 28 2H R AE S
8 PCops[HAR I F~T7 . 7%0~—2.6 7%0, 5 HLESF S
BRIV R B —BUWREE, R A
J5 A AR T R 2 B P S R R . AT X
F14) i ] 467 25 4 o 5 408 DX RS A A S AT IR (6 PC=-
5.31%0~—1.21%0) KIHZ B JEH IR ( 6 °C =-9.4%0
~=6.2%0) 2 F INBEA T IR (6 "C=—4.5%0~—
1.9%0) A LU B0 TR (6 C==7.3%0~—5.0%0 ) S5 4"
PRI [ 57 28 R AF AR — B, IR R I X ™
TR PR LR A IR R . AN R UE I, 7F
W DX P 0 S A A B R A B AR, i — 2 T
FRARE T B X BRI T RE

AT X A 8 " Coos [E AR AL FBIZE (=7.7%0
~=2.67%0) , Tl & "*Osnow TEAE AT [ 55 K (—0.41%0~
6.03%) , PRl AR | 4R [R) 07 R 452 A AR b 23 KO
D7 ) JEAG (B 4) o 7= HEscoppai K IE 24510 T B
2 R TS DCO, B SAER s QUi iR 5 A 2
] R 7K O 2 i SRl | 4R TRIAE 2R 11 A T X
& 1 COL 1Y B ACAE FH BT B, U] R B8 I A4 — i L
H.O 4 3, CO, 1 Rt A S R A 2 19 5 M I A
A S, TG0k [R) 437 28 AL AR S ) 2 B 2 A T R
REEW XY 6 “Coon AL . UL, CO IR
VB AN RS2 52 0 7 it A S B R0 WD e i) 2 22
R ERIRRAAR, T A 0 e R TR 1
I s, B 7 B A AT AR AR PR &R rp
P ERZE HUSRE 7 A MR A ITsERY . il
5T DX it A BT I, =5 B K S R R FEE e
IR AR

ME 4T LR, T REZHAEREA T &
AR X B 2R, T EL 6 Osvow [HAS AL TE AT, He

A 2 8 "Osvow [H A TAE , 78 T 58 2L 4 [A) o7
R ASHA , 1 10 A ST PR TE R 0T R R B B
W AR T 40 . A e AR R v, A2
IR FE , B AR A KA K 5 52k
RRA , 5 KA LA T 5 FU 0 E R R A AR
FH, W A5 A8 5 #AT A 8 *Oswow 1835 7 1, K
(7 A SE R W B AR AR R LI AR
8 "OswowHo X HHNFEH e R 2Ly H e K4
W IREAT — R AL Z 47,
512 &-FRrFE

B E &0 IR P4 B ) vh A AR 1 &
T (37 2R 2H R 25 /KA 4 1 S TR 3R A, T LA R4S
BT RS RR R AL, T 25 1R ok
(AR IR BT o S AR Bl o A IRl 2 R AR
VRS BE AT B 5 , 3 — T B 8 N 1 il 3
PR UE IR B B A AL 5 B i R R 7

HEAHF G215 A K Y 6 0 3 LA 5.5%0~
9.5%o, & D70 il —80%0~—40%0", S F KBitl & &
W I 6 D s swow I ZEL R —138.5%0~—111.7%e, T
AT AR Y 60 k- swow T 1Y 728 1L K — 8.85%0 ~
9.38%00 M FIAS X A JiLdA Y 6 D FIZ%L 6 "0 4
i B E KT . AR 8 Ok svow 1 8 D i swiow
{E4% T H-O A R (B 5) . TifRk H.O [Ff %
B a5 30 B A K X3, BN AR K R

2 RK
2
~N
B
3
”d‘e RAEEK
M"O
°
° [ =3
AJRA
-20 -10 0 10 20 30

6 180*' SMOW/ 960

K 5 R BERR 2 G IR PRI T 6 04— 6 D x[&Ifif
Fig.5 6 "Ouwue— 6 Dyuer diagram of ore—forming fluids in the
Bianjiadayuan silver polymetallic deposit

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1296 i [

Hh 5 20144F

TG, PR E KB R AR SZ B A 5K )
KAFEKVERA . . A RE S 8 22 e 5
UG HOK X S ) W K — RS , o 6 D ok swiow [
MR AERAR AT R AHOK , R P
ZE T RABKRESS ., — MBIk, §D.§ "0
YRR KO 2 TR K S 5 1K RO
JUT 3 B0, H A R S B AR Y
1%, Z KA W, H 6 DI 6 "OfH 2 5 I
i, 6 D5 & "Ony b 5K/ e X AEH A
PN, BEAMA Z K A IR | 32 1 &R R
BN AR K ) SRR R AR5 >0, 2
B DX R X TR, 3 X — PR nl g 5 s
I 10 DX 355 b e 132 S AR A W P e e A K, il
15 1 R 2K CAn R K RS 7K 45 ) BB A A %500
TG R e BRI B, I 5 A KA Fe oK/
BN o BT AR RS20 Wl X AR IR A T
KT EIN , 7% DXARD PR B R ) 2 i 2 A
KARER A TR, DX IR R B 7
WHIRT R LA SROK 32 MR AL B BL AT R LU
PANE I KA R, KK TR AT B )
o 118 R A RTT U e B0 R VE RS i KB
W2 & BT RS A RN E 0 0] LA B HERE
5 —2.

M2 X R KGR 2 &m0 IRk VSR
e A M AUS AT, D7 A ik R A8 R
P )R G Bl VE TR =4, i LB Bt
TR A AR RFAE AL , ik T2 2R VR T4 3K, ™
B A B AR LA AR K IR ARAE 5 A 9N 7 A 1)
AN R RRIA 0 PRI B it (A o e 5 A8
J K X8, B0 & 3 R AR K R S K i 3 L [
FEFE 7 B AR SZ B KRR KRS K IVER L i
W AR LA 2K 3 B AR SRR =
1 R VE RO, 5 A R AR 1 R A K 2 OB
B R R R AR,

5.2 W YIRSk
52.1 R4 &

B 2 BB PR e R BB AR B IR 6 2 S
W IR B R RN A W A 2 S AR I 48 7R 7)o 0
3t A P )57 28 20 s B e DA U, %o 4
W PR P TR U5 AT R i e BT S Y,

W IR AR B R 2R 4 A s 4 T i 40 I oA U

P RGEAS , TR B A A [F) 67 2R 1 34 24 B
(& ¥*Sss) EFIWTHRA IR SARAL Y DTTE PR 1Y F 24K
PEEI, AR AE IR PR o B A A5 2 B R Y
0 “SssTHAH Y AG) , =K ARG YR A = 4
AT IR XY Y 6 'S EL, 1M FLA e
TR o 1E PGR AT A O WD DOTE IS Y 4 B AR 2 2%
P, TR VR [ AR R AR TRl R
SIVEREON , FEEBIY A S BRI ER )8 S H.
— AT IR 6 S AH, T SR R Z LK
Sor pH B -5 B TR B 9 PR AR ( 6 'S = A6 S, fon,
pH,1,0) , RATEYAHLA G W 5 H sk = SR Eh 0 )
PTG OLT  BRAE 9 6 S ] KRB AR 1 AT
[ Z R, XK BE s PR 1) B 28 B Fl =
B S R B AR i KB IR v e 32 %2
w4, BT A B Aed 6 S i{E#R b i T,
A R SR /D WAR R ER S0, & i 4 L
—, PRI AT DL A FH AR AL 4 i [ 457 2 24 B fB)
M A B It A B R B ) 57 25 2
3 LA YA A R A BRI 1Y 6 'S
8, % 1 (6S=2.4%0 ~4.3%0 , ¥ ¥ {5 N
3.35%0 ) >IN BF 1 (6 S=1.6%0 ~4.4%0 , - ¥4 {5 K
2.82%0 ) > B R (8 ¥S=1.7%0~2.2%o , “F- I {EH Hy
1.95%0) > A (6 *S=1.9%0)>T7 58 ( 6 **S=0.7%0
~1.6%o , F-35{E F 1.22%0) , BARH™H) 2 [8] & **S {HJ)
WRAATEEEIG (B E 2SR ES R
APy ia] S [ 28 A A B A8 7 , TE R B A Gk
2T R 2 58T (BRR AR > D > INEED >
B > B > T ),
— M & **S BN AR Ak Rl 89l FH AR s IR AR 1) >k

U5 Skt F 258 A BE AN 1 10%0, WA B
HER IR IR — ™, A BORHIER, i S g
TS HAEAER §S{H (5¥S=0+1%0; 6 ¥S=0~
2%0)™. HER 3 AT, S GERBEW IR S Al R AR 0
I/ e [l 6 2= 404 55 B B (& 6), T A Ak
Yl 6 S A = E AR FIN 0.7%0~4.4%0, F-I{E N
2.18%s, WA H BRTE 1%0~2%0 , 3 XA HFAE A i, 5
KOG B & JEm A TR 6 'S {E AR Ak E ] (-6%0~
4% ) SCFRFIEAR ", BB 31 5 K BEw™ R it 7 fE>
AWREAR . o, K38 b TRk 2 &80 IR
WA IR R 2 6 'S N —1.43%0~6.71%0"" , i L F
B RZE BT IR 67S K- 1.7% ~

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4 FEF I NS AATUA KBRS R T RERAL A AE S8 W) R IR 1297
8 JA ) BRIZFNG R Rt 42 R4 R rh 4 )

RET

oy

I

3.0 4.0
5%S/%o

5.0 6.0 7.0 8.0

-1.0 0.0

1.0 2.0

K6 R KBARZ 6@ KRB IR R 4040 B 5 18]
Fig.6 Histogram of sulfur isotope of the Bianjiadayuan
silver polymetallic deposit

4.6%, H & A TR Z &R0 RGP 6 S
1.3%0~4.8%0 ", 4~ b ) F2 ST IR G AL B 14 6 'S

25 B R A5 P S R BV R AL h
Zn.Cu.Fe . Au %5 JC & T,

XA DX Pb [A) vz 2 #4740 I U AR i N B di 15
LT TR R AR A LR, B3
B — A N, AT AR 30 58K e HR Dk AR 2
& JRIR &R B ALY 1 Pb [ 4 RARRAE . 7E *7Pb/
24ph— 2ph/2Ph FII 2*Pb/Pb—"Pb/™Pb & fift I (Xl
7) , Pb/*Pb 5 *Pb /Pb & *"Pb/*Pb 5 **Pb/*Pb
PIRI T LM LRI EL, HL B0
N y=3.831x-31.417, LML AH OC R EL 7=0.9623; y=
1.1469 x-5.2919 , & PEAH K F 44 7=0.9563 , [ It T 1E
B AT B R A RRAE

I FHRE S 8 10 H-H 3% PR B v A A = 5
AFIIA S HO T 4, 25 R T A AR AR
WA IEAE , 2R AL FE 250.8~355.9 Ma, J@ Vg pa ] .
F WA R &I R R RIRA E T TR

1 =3.96%0~4.45%0"", K-8 2 4 @ 7 IR it Ak 9 1) p A2k, R R AR AN RE S 2 EJZE
8 S M —1.8%0~3.8%"™, IX BEH IR FI 2k A RIS lw 4ER, 1 ﬁEﬁﬁta&aﬁEEWﬁ S

Ko MFERBERZ IR R A1 [7) L 3 24 S

X p HA ALK, AR AR R 9.33~9.64, BH’J{E)@

Fl5 FR s RARL, [FIREIE R AR 2R A 52K 9.44; w AR L ¥l [ 4 36.28~38.59, -2 {4 36.89.
PR S TRV 2208 DX R R 1% i B4 AR R, — BT
522 45Rs & = ou KT 9.58) BB A ET—ok A 5T K u

By IR r 2 A S — Rl AR A TR s ER AL
RZR  AURESR 2~ HL5E AL , i HLA BEAE IR AR /R

(AR w AE B A 2 b s U5 4G o (L5 o (DU
JE RN HFER IR, S GRBER R 1455 2

15.9 40.0
39.5 | .
15.7 — bW% 39.0 ﬁmy
’ 38.5 | ’
// S i / /
=]
A 38.0 f :
Eis.s — Y - ' /
5 — & 37.5 F
2 / y—l 1469x-5. 2919 g i 5 =3. 831x-31. 417
] 4y 25 7°=0. 9563 . -~ Y
/‘F 7 37.0 | / =0. 9623
15.3 36.5 | :
-
/ 36.0 '} .
: P
15.1 L L 1 1 L 35.5 pa 1 1 1
15.5 16.5 17.5 18.5 19.5 20.5 15.5 16.5 17.5 18.5 19.5 20.5
*Pb/*"Pb *°Pb/**Pb

[7§] 7 iﬂ%j{%%ﬁgﬁﬁﬁ% 207Pb/204Pb_Zﬂ(:Pb/ZOAPb a:ﬂ ZOSPb/ZOAPb_ZOf»Pb/ZOAPb éﬂﬁi @ﬁg()—% @%if\ﬁjﬁ[ﬂf@ﬂﬁ@
Fig.7 *"Pb/"Pb " Pb/**Pb and **Pb/**Pb—"""Pb/**Pb compositions of the Bianjiadayuan silver polymetallic deposit
(modified after Reference [3])

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1298 i 5| s iy 20144F
15.9 40.0
15.8 | B
I 39.5 Le
15.7F |
- 39.0 |
2156 2 |
g - ]
S15.5} FECE
g c H L
15.4 i 38.0 L
15.3 F -
i 37.5
15.2 F LC. TH#:5 OR. &3 LC OR. }
L OIV.# X L1 UC. | 13 ool on’z.;ﬁﬁm%’%ﬁﬂ%
16.5 17.5 18.5 19.5 20.5 16.5 17.5 18.5 19.5 20.5

206py, / 204pp,

206py, /”‘Pb

K8 S Z KPR 2 G w11 R A 3 FR 5 0 51

Fig.8 Lead isotope diagram for discriminating tectonic setting of the Bianjiadayuan silver polymetallic deposit

PFRESL (BI-15-3 . BJ12-05) 1 1 9.58 4h, HAvRE L 14
KT 9.58, M4 X4 A A R 28w BB — (5R
4) , w - (E R = T i 5E - Y {E (36.84) 1, KAKEA
1w AE AN wlERRIE , AR TH A EESRAT
HuFeal e, I FHSEIR Y AR TR

R T R FR B A A n R I K4
Ivi) {57 25 BB 43 A 4 i PR 4 3 ) L (181 8) - 2 B
B RE S 5 LA T, 4 A RE S S TR R R Y
T M E RN LA B DX, 5 MRS IR ZR A B -
Ay B 2EE L (E9) k8 R BRI A AR
ERRIE YR AT BV B P o i BRI SR A w2 AR AR I
WA R A R RIS 28 AR AR A R R %2y
by Ay — A BRI (R 3R AL 1 - M R AR 2R A
TR 0 A S KA R U HAA A —E
SFAE 7% X A AR B KA R TR HLA IR U-Pb
1 Th=Pb HCAE A I 2R M 7E , DR A Y T e
KA B8 T 7] — > U-Pb 2255, B3 B 3 267 17
BRVR T i A AR A I o Bk A B IR 3% B
SRRl A, R BED X 19 1w AL B0 RE 5 1) 2P/
24ph  2Pb/“Pb Fl **Pb/Pb 1Y FL (8 43 1] Jy 18.155~
18.284,15.518~15.681 Fi1 38.1~38.634, ¥ 1F K 244
eaeal= g aE AREiFivae 1ok Y AN i 1 B il ih el by
AT I i, B A 28 R i o A B eI T4 X
AT ROk A AEAUE IR X — UL EAREIR AR A
SRy R e BEAE T U 15 A S AR — IR
SCELFENE A, AR LISR b XA RRGTE AR
B 5 8 RSP K i i 25 B — 3843, 7 KT R AR B

70

60

50

40

30

AY

20

10

-10

-20

-30 -20 10 0 10 20 30 40 50
AB

K9 WHE KRB Z BImT 6 A8 R R IIA B—Ay BN
SR fifk v P SR [4 7112 240)
1—HuE PGS s 2— 1 M 5e 4 s 3— 1 M52 5 MR A5 A R P 4 (Ba—
EHWAE 30— UIRUEI) 5 4— (b B UURRBLHY s s—i IR AR IS ;
6— P IRAR STV FHY s 7— IR BT M Fe sty ; 8— Tk LUk 4% 5
99—t IUA ISR 10—IRAE A
Fig.9 A f—A y diagram of genetic classification by ore lead
isotopes in the Bianjiadayuan silver polymetallic deposit
(modified after Reference [47])
1-Mantle lead; 2-Upper crust lead; 3—Mixed lead between the upper
crust and the upper mantle in the subduction zone (3a—Magmatism;
3b-Sedimentation); 4-Chemical sedimentation lead; 5—Sea floor
hydrothermal deposition lead; 6—-Middle-high grade metamorphism
lead; 7-High—grade metamorphism lead in the lower crust;
8-Orogenic belt lead; 9-Upper crust lead of old shale;
10-Retrograde metamorphism lead

NNW [ {fF b 8945 FH T, A DX A2 BT 1 5 14
AL G GER AN S AR Gl X X AR
47 B R RO S AR A 7 A AR R, 4 X

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4

FEF I NS AATUA KBRS R T RERAL A AE S8 W) R IR 1299

AT BEBEA 5 A AR 430 R 140 Ma( 55 S0k 2%)
F1133 Ma, f1 9 BEA R U A AR B8 W T 5
JEME L], P BB £ Ok AT N e, #E
KA EZOR A FAA B ME™ a6 A i
B EAT T I XA A S BRI 25 K
TR R 1) P RSN o T 5 | RS 1 o JR 4 A O, 9
HZIHY R R4 W r B B ) 2 — 1,
i 2 INT A i3/ YN LD VN SO PSS B N
W IXETREAR R T ZEIRAE T X P i 24 rh
Keay DX P AL A ) ook A Bk b, L B A i A
TR 2 B0 b 2 LA DA S A DB, o AT 50 IE
PR M BRE T IAE e R BEA R, RIS T Bk
YN, EEE VR DY EFAR T AR g e L B T 1Y)
KI—UCK LR R Y], B 55 X PGB iR A
BEREA R OC R R B ), W A 8 20k T b
5t 32 ) A B IR G, R B TR S R A
AR A AR TR A IR

M EA X R KB 2 & R0 IR R
DL R0 A TR A7 2 B AL B AT, i TR A 2 2 i3
B, B S B AR IR 3 T W2 R A, 6 MS A
FEIEFRAR/N, LA IR S Y — , i i &K
B R HR B P RE SR F IR IECA 2K, HLA B B A U5
B AR 1 s BT RS AR /R A S Ry I S
R4, 9 5 Ol -k LS B B IR B R, 45
B R SRR AR A 2Ok AR 5T, a2
F| ST IR, R TR S IR A AR R
HIR AT IEA o 4560 XA 3K G sh LA
B A AR LA T R SRR, FR AT A
WM B ORI T U Y 5 205 o, Fe ) S e L g
I SOl =R KA R D], B 5 8T X P H 6
LA B AR ) A BEBE DG R AR 2 D), IL A, ZE AR
T8 A A AR K I AT R BT TG 2 1 R
SERPUIERAR] T — FEWAER
5.3 HRAEZER

NEKGEABIKAER 2 & @0 R R 55 X
B FR 10 A7 0 B 2 A R v R 1 2 kA A % U0 1 B
R W DX PG EB A7 S BE A R T8 AT AR, 45
R VR 222 AR AR L L e 191 (LA-ICPMSS 4%
ATAEIE R 140 Ma, ) SCRFR) WA SEBES A b 1 8
FAD AT Re-Os WA, 25 5 3R B 0™ A AR U AR s
R TG I O EH T AR AR I8 Ol 140 Ma, 55 3C

KZ%)  WSCE AT A TR . B R A
A E B T N R TR
BUAT RS ERT HERRAT TRZLARET LS e
5o BT IRARE AL 2R RO R B R 2R 2 R
T A5 R B4 A T S AR 5%, O HLAE i
VR AE R K B o

BT BT 32 W R % 22 0 1) 1w 994 2 40
RV P U R Y] o PRI E 2O NS &Lk
I =PURBUE A S IR PR W i DU A A R~
-8~ R R A SRR T AR A A A SR B 1
B~ = R s LB 2 B S Rl AR - 1=
AZEA R BRI B T -1 A R -
i~ P~ — 4R - IR, A DX b K220 B
Bty A ARG LR T 1L, 8 R4 220 i B i -4 -
i — B — R A Y T I 1) B — Y — A - R I
Ao DX AR LU DUCHLRE B h M AR A
ik, 55 R QAR Rl AR K L AT R TR S
B I =R A A D LI ™ 5 2 6 3
) o B AR GOR A B, 12 DS AE e L 5
T B RIS e e e AR A& B, L T — R 51
52 A E VIR R BB GRT PR, ARk
Z 4 mA RS HERIEIR 2 a R TR SR
Z B IR BR  S R R A . R
VRIS e 5 ORR SR s s VIR G, i R Bt
Z R PR A IR R 1 TR e R A i v
B8 PHICERE BT R BRI ™ ) o 4 i
AIE A7 PR [R5 28 R AL 2 RS AL L R i R0 X
S ST AR BER 2 B Jm A RIS A
FAUJE T A=K AR R 22 R B IR o

6 4i it

(DHFRBERZ SR RA A BT =
BRI AN, BRI B PR KR, 5
FEE TPV B A B ORI A A
e PR b VB R YRR RS

(2)f A AR IS R R BT XA
O ERTRR W02 24> B Bl PRI ™= o 30 ™
TR LA TR O 3, R s A R Rk
YN TAE VSRR S SIS E SN RN o
B A R 7 23 A R AR, B A B A
DR AT A5, DL S nTRESR A TR TR 5 B IR o 22

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1300 i [

b J 20144F

IREERERI IR KB 2 S 8040 45 o 1R AL
SR RPR AR O e AR A A A 2R 1 TR
HHIFA EHE YIRS

) I F KB BRI Z & B R BUE
WL T L], 7 RS 587 XA S5
FR KRB, WHERBERZ G RAIE LR
F () 5 IR AR 2 B AL i 7= . 2545
GESESEH IS UP SN R 2o NN S e R
KI=YK PR IKIY R 2 G R IR

i AR T ERE T NEFEBREET
== KRR KA ERET LA RN E TEAR
WK X5 H 8y, BN TGS T iz i LA
FrmERFHW Y, T8 AKX
BXREFLERENL, AREHK BB

W
S % Lk (References):

(1] A4, B W, K TL, S5 B AT S iy IR fb 2R BROIFSE
ZER[T) HBERBEVEE, 1999, 14(4): 346-352.

Ni Shijun, Teng Yanguo, Zhang Chengjiang, et al. Review on the
geochemical tracing of mineralizing fluid[J]. Advance in Earth
Sciences, 1999, 14(4): 346-352 (in Chinese with English abstract).

[2] PEIEY. FosE IR AL R M BR M. LT JRETRE N AR, 1987:1-425.
Shen Weizhou. Stable Isotope Geology[M]. Beijing: Atomic
Energy Press, 1987: 1-300 (in Chinese with English abstract) .

[3] Zartman R E, Doe B R. Plumbotectonics: the model[J].
Tectonophysics, 1981, 75 (1/2): 135-162.

[4] FHFEAE, B RE, ZR0CHE, 4. BB RO B8 () K S (Pb [l iz

RN BAR R[], BUCHLER, 2011, 25(5): 853-860.
Du Zezhong, Gu Xuexiang, Li Guanging, et al. Sulfur, lead isotope
composition characteristics and the relevant instructive significance
of the Lamuyouta Sb(Au) deposit, South Tibet[J]. Geoscience,
2011, 25(5): 853-860 (in Chinese with English abstract).

[5] Ruano S M, Both R A, Golding S D. A fluid inclusion and stable
isotope study of the Moonta copper—gold deposits, South Australia:
evidence for fluid immiscibility in a magmatic hydrothermal
system[J].Chemical Geology, 2002, 192: 211-226.

[6] Calagari A A. Stable isotope (S, O, H and C) studies of the phyllic
and potassic— phyllic alteration zones of the porphyry copper
deposit at Sungan, East Azarbaidjan, liran[J]. Journal of Asian
Earth Science, 2003, 21:767-780.

[7] RIFE, BICE, MR, 55 HNEE ES R R S TE AL
BRIJTA R HLJT, 2010, 29(1): 85-100.

Liu Jiajun, Mao Guangjian, Wu Shenghua, et al. Metallogenic
characteristics and formation mechanism of Zhaishang gold

deposit, southern Gansu Province[J]. Mineral Deposits, 2010, 29

(1): 85-100 (in Chinese with English abstract).

[8] Lh AR, Rk, 22 e BB G AL B BRI (D AT PR ™ it 7

V5 A VR B g R AL R CVHL O S AU 1 Pb [A] (3 R 24
R E MR ERBLERR), 2011, 41(6): 1770-1783.
Ma Xinghua, Chen Bin. The source of hydrothermal fluid and
mineralization in the Aolunhua porphyry Mo—Cu deposit, Southern
Da Hinggan Mountains: Constraints from stable (C, H, O and S)
and radiogenic (Pb) isotopes[J]. Journal of Jilin University (Earth
Science Edition) , 2011, 41(6): 1770~ 1783 (in Chinese with
English abstract).

(9] WIHTER, A, WhB IR, ARZR0e 15 B Vi iA S i 4 Bk U
HIAR[I] BT, 2013, 87(1): 91-100.

Hu Xinlu, He Mouchun, Yao Shuzhen, et al. New understanding of
the source of ore—forming material and fluid in the Shanggong gold
deposit, East Qinling[J]. Acta Geologica Sinica, 2013, 87(1): 91—
100 (in Chinese with English abstract).
[10] Selby D, Nesbitt B E, Creaser R A. Evidence for a nonmagmatic
component in potassic hydrothermal fluids of porphyry Cu-Au-
Mo systems, Yukon, Canada[J]. Geochemical et Cosmochimica
Acta, 2001, 65(4): 571-584.

[11] Rye R O. A review of the stable-isotope geochemistry of sulfate
minerals in selected igneous environments and related
hydrothermalsystems[J]. Chemical Geology, 2005, 215: 5-36.

[12] LEMEAH, X245, BAER, 55 IO R B 2 42w i i A%

[ £ 38 20 180 B M Ml T3 R S (D] 3 MR OR 2 2 4 (L BR B 22 i),

2012, 42(2): 362-373.

Yao Meijuan, Liu Jiajun, Zhai Degao, et al. Sulfur and lead

isotopic compositions of the polymetallic deposits in the Southern

Daxing’ anling: Implications for metal sources[J]. Journal of Jilin

University(Earth Science Edition), 2012, 42(2): 362- 373 (in

Chinese with English abstract).

XUEEWL, SRBE, KDY RG220 b X174 XS A R[], M

Hi%%, 2004, 11(1): 269-273.

Liu Jianming, Zhang Rui, Zhang Qingzhou. The regional

[13

—

metallogeny of Da Hinggan’ Ling, China[J]. Earth Science
Frontiers, 2004, 11(1): 269- 273 (in Chinese with English
abstract).

[14] B, EEAE, Eathl, % WEE I Z &R0 K ik LA~

ICP-MS % 47 U-Pb 22 4F K Ho b i3 X[T]. 42541, 2012, 28
(7): 2292-2306.
Liao Zhen, Wang Yuwang, Wang Jingbin, et al. LA~ ICP- MS
zircon U-Pb dating of dykes of Dajing tin—polymetallic deposit,
Inner Mongolia, China, and its geological significance[J]. Acta
Petrologica Sinica, 2012, 28(7): 2292- 2306 (in Chinese with
English abstract).

[15] Clayton R N, Mayeda T K, Mayeda T K. Oxygen isotope
exchange between quartz and water[J]. Journal of Geophysics
Research, 1972, 77: 3057-3067.

[16] O’ Neil J R, Clayton R N, Mayeda T K. Oxygen isotope

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4

RS/ AHISE SRV FUP NG 3 2l S 2

SR S BT ) TR IR 1301

fractionation in divalent metal carbonates[J]. Journal of Chemical
Physics, 1969, 51: 5547-5558.

[17] BEPEIE, 538702, XIS, 2 NS I 2R B i R AR AT PR A A

—2K A B5 A7 U-Pb 4F I8 F1 22 JT IR0 28 19 1 29 (7). 0 PR b o,
2013, 32(3): 501-524.
Ruan Xiaoban, Lv Xinbiao, Liu Shentai, et al. Genesis of
Bianjiadayuan Pb-Zn—-Ag deposit in Inner Mongolia: Constraints
from U-Pb dating of zircon and multi—isotope geochemistry[J].
Mineral Deposits, 2013, 32(3): 501-524 (in Chinese with English
abstract).

[18] A7k &, BRI, Fa5E A A2 sk Ak 2= M. b5t BRA= L,
2000: 1-120.

Zheng Yongfei, Chen Jiangfeng. Stable Isotope Geochemistry[M].
Beijing: Science Press, 2000: 1- 120 (in Chinese with English
abstract).

[19] Taylor B E. Magmatic volatiles: Isotopic variation of C, H and
S[J]. Reviews in Mineralogy and Geochemistry, 1986, 16: 185—
225.

[20] Veizer J. Holser W T, Wilgus C K. Correlation of “C /*C and *'S /
S secular variation[J]. Geochimica et Cosmochimica Acta, 1980,
44: 579-588.

[21] Ohmoto H. Systematics of sulfur and carbon isotopes in
hydrothermal ore deposits[J]. Economic Geology, 1972, 67:551-
578.

[22] Zheng Y F. Carbon-oxygen isotopic covaiations in hydrothermal
calcite during degassing of CO,: A quantitative evaluation and
application to the Kushikino gold mining area in Japan[J] .
Mineralium Deposita, 1990, 25: 246-250.

[23] Zheng Y F, Hoefs J. Carbon and oxygen isotopic covaiations in
hydrothermal calcites[J]. Mineralium Deposita, 1993, 28: 79-89.

[24] KK K. R 7L 3R 7k 8 BT N ™ PR IR Al 27 1 T[],
B AR HST, 2001, 20(1) : 57-70.

Zheng Yongfei. The modeling of stable isotopic system and
application for ore deposit geochemistry[J]. Mineral Deposits,
2001, 20(1): 57-70 (in Chinese with English abstract).

[25] Barnes H L. Geochemistry of Hydrothermal Ore Deposits[M].
New York: John Wiley & Sons, 1997: 1-96.

[26] X ZZE, {1 4, %;uﬁﬁ & B AU 2 4w AL X Bk

SR ZE AL S LR SLT). B PRI, 2004, 23(1) < 1-10.
Liu Jiajun, He Mmgqm, Li Zhiming, et al. Oxygen and carbon
isotopic geochemistry of Baiyangping silver[|copper polymetallic
ore concentration area in Lanping basin of Yunnan Province and
its significance[J]. Mineral Deposits, 2004, 23(1): 1-8 (in Chinese
with English abstract).

[27) A 3ifg, FAT, XIGRZ, 4. NEEh R e R T 2 H 2 1R85 50
PR IAM B M ER AL AR R[], IR, 2013, 27(1): 13-23.
Yang Zenghai, Wang Jianping, Liu Jiajun, et al. Isotope
geochemistry of the Wurinitu W- Mo deposit in Sunid Zuoqi,
Inner Mongolia, China[J]. Geoscience, 2013, 27(1) : 13-23 (in

Chinese with English abstract).

[28] KDL, XVZZE, XHios. VZRIE 8 1 4 R HBIR AL "= R e S
EIHLHIBTZE[]. H5SIER, 2009, 45(2): 27-37.
Liu  Guangzhi, Liu Jiajun, Liu Xinhui. Geochemical
characteristics and genetic model of the Zhaishang gold deposits
in west Qinling [J]. Geology and Exploration, 2009, 45(2): 27-37
(in Chinese with English abstract).

[29] FEF, BB, A, TSR L R AT R A A 1 — 6 )

T, RN, 1996, 31(3): 229-237.
Zhai Jianping, Hu Kai, Lu Jianjun. Discussions on the
applications of hydrogen and oxygen isotopes to the problems of
ore genesis[J]. Science Geologica Sinica, 1996, 31(3): 229-237
(in Chinese with English abstract).

[30] Taylor H P. The application of oxygen and hydrogen isotope
studies to problems of hydrothermal alteration and ore
deposition[J]. Economic Geology, 1974, 69: 843-883.

B1] Bk f Je, #5805, B a5, A%, Tl £ 3 M B 48 AL 5 Bk Ak

2F[M]. dbat: i&fﬁ&hﬁﬁ, 2005: 1-249.

Chen Yuelong, Yang Zhongfang, Zhao Zhidan, et al. Isotopic

Geochronology and Geochemistry[M].

Publishing House, 2005: 1-249(in Chinese with English abstract).

AP, TR, e, . KL ILBLG: 2GR0 R IX UK

W], MR R BERFIR), 2003, 33(1): 32-36.

Shao Jun, Wang Shicheng, Ma Xiaolong, et al. Regional

Beijing:  Geological

[32

—

metallognetic characteristics of gold and multimetal deposits in
northern Daxing’ anling mountain[J]. Journal of Jilin University
(Earth Science Edition) , 2003, 33(1): 32-36 (in Chinese with
English abstract).

[33] BR/KTE, BT, 0ERE, 5. hAMEAR X B Pb-Zn-Ag &)
W HICER FasE R R A A B A R AL 2= 0], R
TP LB 44, 2009, 34(4): 585-594.
Chen Yongqing, Huang lJingning, Lu Yingxiang, et al.
Geochemistry of elements, sulphur- lead isotopes and fluid
inclusions from Jinla Pb—Zn-Ag polymetallic ore field at the joint
area across China and Myanmar Border[J]. Earth Science—
Journal of China University of Geosciences, 2009, 34(4): 585-
594 (in Chinese with English abstract).

[34] Ehu XNFRZE, TR, % NS5 H SRR Po-Zn-Ag IR

FE A HBERTL2EAFIE D). Hb2FRTZ%, 2013, 20(2): 214-225.

Zhai Degao, Liu Jiajun, Wang Jianping, et al. A study of stable
isotope geochemistry of the Jiawula large Pb—Zn-Ag ore deposit,
Inner Mongolia[J]. Earth Science Frontiers, 2013, 20(2): 214-225
(in Chinese with English abstract).

[35] Ohmoto H. Systematics of sulfur and carbon isotopes in
hydrothermal ore deposits[J]. Economic Geology, 1972, 67: 551-
578.

[36] Ohmoto H. Isotopes of sulfur and carbon [J]. Geochemistry of
Hydrothermal Ore Deposits, 1979: 509-567.

[37] ¥4 3C, SRR, 5K &, 5. HiBRAL 2= M. dbnt: HusT i ke,

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1302 h [

I5i 2014 4F

2002: 213-259.

Han Yinwen, Ma Zhendong, Zhang Hongfei, et al.
Geochemistry[M]. Beijing: Geological Publishing House, 2002:
213-259 (in Chinese with English abstract).

[38]%”52{& RUBH. 5 A AR R A () A7 A b SRR AT B B PR 2

J]. AR, 2001, 20(1): 25-29.
Xie Chengbo, Liu Ming. Geological features and genetic type of
Chaganbula Ag, Pb, Zn(Au) deposit[J]. World Geology, 2001,20
(1): 25-29 (in Chinese with English abstract).

[39] AREH, TKuE, T £ K, 5. PS5 o R8P ) o SR A B 0 PR

RIWFFE ). B BT, 2004, 23 (1): 52-60.

Zhu Xiaoqing, Zhang Qian, He Liangyu, et al. Genesis of Meng’
entaolegai Ag- Pb- Zn- In polymetallic deposit in Inner
Mongolia[J]. Mineral Deposits, 2004, 23 (1): 52-60 (in Chinese
with English abstract).

SRR, LR AE, i_i:*i, FNFTAEE TRZS R
HUFRRAE 2 om0 7 [ [J]. 0 PRHBIR, 2007, 26(2): 213-220.

Nie Fengjun, Wen Yinwei, Zhao Yuanyi, et al. Geological features
and prospecting directions of Bayanchagan silver polymetallic
mineralized area in Xi Ujmqin Banner, central- eastern Inner
Mongolia[J]. Mineral Deposits, 26(2): 213-220 (in Chinese with
English abstract).

WAHE. PN S5 oy 21 8 i B PR B i R 0], AR T2 B
4%, 2000, 20 (1): 12-20.

Chen Xiang. Diagenic [ metallogenic model of Erentaolegai silver
deposit in Inner Mongolia[J]. Journal of Guilin Institute of
Technology, 2000, 20 (1): 12- 20 (in Chinese with English

abstract).

[42] I3, A2 TLI, SRR, S ARTTEL I 22 G Jm i R A B

BT[] (32 38 M B R IR[J]. 5 A7 2441, 2002, 18 (4) = 566~
574.

Chu Xuelei, Huo Weiguo, Zhang Xun. S, C, and Pb isotopes and
sources of metallogenetic elements of the Dajing Cu—polymetallic
deposit in Linxi County, Inner Mongolia, China[J]. Acta
Petrologica Sinica, 2002, 18(4): 566- 574 (in Chinese with
English abstract).

[43] MRAkAR, MISEE K428 h By FRIsE 5 4 22 4 Jm 7 K H 5

FEAE[M]. dbat: Mg s, 1999: 1-220.

Shen Jifu, Fu Xianzheng. Metallogenetic Environment and
Geological Characteristics of Copper—polymetallic Ore Deposits
in Middle Part of Da Hinggan Mountains[M]. Beijing:
Seismological Press, 1999: 1- 220(in Chinese with English
abstract).

[44] Doe B R, Zartmen R E. Plumbotectonics, the Phanerzoic[C]/

Baines H L. Geochemistry of Hydrothermal Ore Deposits. New

[50] VLAEVE, B XZE, X3 K

[51] H{IL%E, EoR,

York: Wiley Interscience, 1979, 22-70.

TE24, T, HERRER, . T BRI R R L ) TR U5
ZER[I]. Hu ek {2, 2002, 30(3): 73-81.
Wu Kaixing, Hu Ruizhong, Bi Xianwu, et al. Ore lead isotopes as
a tracer for ore—forming material sources: A review[J]. Geology
Geochemistry, 2002, 30(3): 73— 81 (in Chinese with English
abstract).

[46] BRI, edeac, i A, S5 BRVURE O TN AR R R A

FLHEPRFNS (P [ MR AL 2 RFAE[T]. P E ML, 2011, 38(2):
427-441.

Duan Shigang, Xue Chunji, Feng Jiawei, et al. Geology, fluid
inclusions and S, Pb isotopic geochemistry of the Chitudian Pb—
Zn deposit in Luanchuan, Henan Province[J]. Geology in China,
2011, 38(2): 427-441 (in Chinese with English abstract).

[47] AN AR M R} 2 v [ 32 28 1A 2 e 5 o e v [ KBt e

WAL MY, JbaT: B2 AL, 1998: 1-330.

Zhu Bingquan. Theory and Application of Isotopic System in
Earth Sciences: Concurrently Discussing Crust-mantle Evolution
of Chinese Continent [M]. Beijing: Science Press, 1998: 1-330
(in Chinese with English abstract).

[48] Sk B NI, AR 5 A B Bl R s (M. b5 B2 R 4L, 1995:

153-173.
Zhang Ligang. Block Geology of Eastrrn Asia Lithosphere[M].
Beijing: Science Press, 1995: 153-173 (in Chinese with English
abstract).

[49] £E e, MR E, AR, & WEER L Z KRBT X RA

i LA-ICP-MS 5 1 U=Pb 4F % | i BR Ak 2 R30S o B 8
S KA 5 2, 2013, 37(4): 730-742.

Wang Xilong, Liu Jiajun, Zhai Degao, et al. LA-ICP-MS zircon
U- Pb dating, geochemistry of the intrusive rocks from the
Bianjiadayuan Pb—Zn- Ag deposit, Inner Mongolia, China and
tectonic implications[J]. Geotectonica et Metallogenia, 2013, 37
(4): 730-742 (in Chinese with English abstract).

N CE RS WY& S R R i E
BT IRIBLANE ﬂu?—ﬁﬁﬁﬂh [J]. " PRHERR, 2010, 28(1): 101-112.
Jiang Sihong, Nie Fengjun, Liu Yifei, et al. Sulfur and lead
isotopic compositions of Bairendaba and Weilasituo silver—
polymetallic deposits, Inner Mongolia[J]. Mineral Deposits, 2010,
28(1):101-112 (in Chinese with English abstract).

Sk 2 A, RGN AR BN 22 G A X I
HLERAL 2 TS AR[T]. HIZ<RT2%, 2012, 19(3): 49-58.

Shen Wujun, Wang Xueqiu, Nie Lanshi. Regional geochemical
indicators of large— sized silver polymetallic deposits in
Daxing’ anling metallogenic belt[J]. Earth Science Frontiers,
2012, 19(3): 49-58 (in Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



FA1E R4 FEF I NS AATUA KBRS R T RERAL A AE S8 W) R IR 1303

A study of isotope geochemistry and sources of ore—forming materials of the
Bianjiadayuan silver polymetallic deposit in Linxi, Inner Mongolia

WANG Xi-long', LIU Jia—jun', ZHAI De-gao', WANG Jian—ping',
ZHANG Qi-bin', ZHANG An-Ii

(1. State Key Laboratory of Geological Processes and Mineral Resources, School of Earth Sciences and Resources, China
University of Geosciences, Beijing 100083, China;
2. Lituo Mining Industry Group of Chifeng, Chifeng 024000, Inner Mongolia, China)

Abstract: Located in the southern part of the Da Hinggan Mountains metallogenic belt, the Bianjiadayuan silver polymetallic
deposit is a typical hydrothermal vein—type deposit. Stable (C, H, O and S) and radiogenic (Pb) isotopes of the Bianjiadayuan silver
poly— metallic deposit were analyzed with the purpose of determining the source of the ore- forming fluids and materials. The
6 Dio-swow and 8 *Oo-swow 0f the ore—forming fluids are —138.5%0— —111.7%o, and —8.85%o0 —9.38%o, respectively, showing that
they came from the mixing of magmatic water and meteoric water. The § "Crop and "*Osuow of the hydrothermal calcite vary from
—7.7%o to —=2.67%o and from—0.41%o to 6.03%., respectively, indicating that the hydrothermal calcite was formed at two ore—forming
stages. At the early stage, the ore—forming fluids were similar to magmatic water and the CO, was related to the magma, whereas at
the late stage, the ore—forming fluid was derived from meteoric water. The & *'S values of polymetallic ore in the Bianjiadayuan
deposit range from 0.7%o to 4.4%., suggesting that the formation of the Ag—Pb—Zn orebody was closely related to magmatism and
the sulfur probably came from the magma source. The ratios of lead isotopes in sulfides range from 38.1 to 38.634 for **Pb/**Pb,
15.518 t015.681 for *”Pb/**Pb, and 18.155 to 18.284 for **Pb/**Pb, respectively, indicating that the mineralization might have been
induced by the magmatism, and the lead in the deposit was mainly derived from deep-seated magmatic source. The mineralization
took place in a low &*S ;s and equilibrium system. The Bianjiadayuan deposit can be genetically regarded as a volcanic—
subvolcanic hydrothermal vein—type silver polymetallic deposit.

Key words: isotope geochemistry; ore—forming material; Bianjiadayuan silver polymetallic deposit; Linxi
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