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Abstract: Located in Mesozoic strata of northern Lanping basin, Northwest of Yunnan Province, Baiyangping deposit is a sedi-
ment-hosted Pb-Zn-Cu-Ag polymetallic deposit controlled by fracture. In this paper, a study is carried out on the fluid inclu-
sions in ore-forming stage calcite, quartz, sphalerite and C, O isotope of calcite and S, Pb isotope of sulfur-bearing minerals,
on basis of which the character and source of ore-forming fluids and the source of ore-forming materials are discussed. The fluid

inclusions of Baiyangping deposit are generally less than 10 ym, main gas-liquid phase. The ore-forming fluid system was Ca”" -
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Na'-K"-Mg*"-Cl"-F -NQO; ~ brine system. The freezing temperature of fluid inclusions in mineral deposits ranges from
—26.4 to —0. 2 C, with an average of —14. 6 C; the homogenization temperature is concentrated in 120—180 ‘C, and the sa-
linity varies from 0. 35% to 24. 73% (NaCl, ). with an average of 16. 9% (NaCl,,). ore-forming fluid density is between
0.84 g/cm® and 1. 11 g/cm?, with an average of 1. 04 g/cm®, mineralization pressure is between 28. 0 MPa and 46. 9 MPa, with
an average of 37. 6 MPa; the corresponding mineralization depths is between 1 058 m and 2 452 m, with an average of 1 555 m,
concentrated in 1 200 m to 1 800 m; Carbon and oxygen isotope data indicate a homogeneous carbon source, and the carbon in
hydrothermal calcite is derived from the dissolution of carbonate rock strata. The ore-forming fluid belongs to the basin brine
fluid system, which is mixed with the precipitate water; S isotope data show that sulfur in sulfides and sulphosalts is derived

from thermochemical sulfate reduction, or the thermal decomposition of sulfur-bearing organic matter; the metal mineralization

material is from sedimentary strata and basement.

Key words: Lanping basin; Baiyangping; ore-forming fluid; metallogenic material; polymetallic deposit.
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Fig. 1 The geological map and distribution of ore bodies

of Baiyangping Pb-Zn-Cu-Ag polymetallic deposit
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Fig. 3 Photomicrographs of fluid inclusions from Baiyangping Pb-Zn-Cu-Ag polymetallic deposit

240
v v v M)A
220l o WS INET
m ® SRS
o, v EFIIIRA
200 = e HTIFNEN
. v Va BT
© 180 vy u
@ v LI °
= 160} v v 5 v
v v V. ..V
140F v, v o . 8%
L2 R T/ *
120 v ®e0el,
v v
100 1 1 1 1 1 1 J
0 5 10 15 20 25 30

£ % (%NaCl)

B4 HABPHSEHIR 2 &m0 IR E 58— R
Fig. 4 The homogenization temperature and salinity relation of

Baiyangping Pb-Zn-Cu-Ag polymetallic deposit

SR T B AR A 2 R 8 — R B A F 100 ~
206. 1 °C, 314 131. 8 C; ke # B At 31k
PR T 118, 2~214. 6 C, FEH{H163.6 C;
FIREED B A 2R 2 — i B 2l 105~284 C,F

¥ 183.5 C. NER b AR AR Yy — R B R
100~206. 1 C, F-¥{H K 136.9 C (& 4).

WARRGH AE CaCl, F1 MgCl, R B2 5 15 1l
T AR — LR [ KA. (R AR R B <30 2011
THOLT S H S PR T T B ok — 2K IR R BN
NaCl-H, O 5 — B (5 M 5245, 2004). l 1L, A
RS NaCl-H O R R 1 T-W-p #H K15 H (Bod-
nar, 1983). Z5 R ILE 1. % 7E 0. 84~1. 11 g/em’
Z I8 SEME 1. 04 g/em?®. INBER P IR 6L 4K
TN A BE Dy 1. 025~1. 11 g/em® , -4 {H
1.09 g/cm?.

I BEPEY PR R 22 4 JR 0 IR IO AR AE T il s
() FE R =Ry 3, T AR R A 2 AR X
W 77/ R B A A 2 R AR R g e 3 A B3k AR
THIEC1988) M A, B P= Py X T/T,, Hrh
P,=21942 620S, T, =374+ 920S(T KAt 5
PR B — R EE ST TR AR R B i TR A 5



%31 %

il

Y

I
El

>

8y

Hh M BTR

HuBRBL:

1020

€00 * Wi e 7 B8 1°L161 16°0 €°g 681 gre— Hy b 3 M 990.688 A 82
€002 M H G 64T ~S0T A dxd A E L2
L0023 5 779021 760 221 oias 10— s 8 0zd e 92
L0023 & 867~€21  8°0—~T1'7— DEY eed FIEe A5 I
L0073 &G [81~221  6°0—~0'¢— L 62dXd WE 12
L0073 & 782~€81 6°0—~1"¢— RY 8zd E €2
L007* 3 & 867~G91 1°2—~9'L— Dy 62 FIEeAE R4
L00Z* 36 G 0°¢0T T 6°0 [S150) 6.1 70— L 62d M E 12
fifke 78LE T 1 16 22 0e1 8 07— o1 6 P W E B2V 2-120dZ’1  #EE 02
fift 2 6°LL6 T~G LIS 1 [T~€6°0  €L72~98° 68T~EF1 G—~7F 92— 0z2~§ LT~9 Hy b B % 18 1-120dZ1 44+ 61
e €50 € 0— 01 02 H bl 3 2 4 L8 Z-6-2dZ1  datbF 8T
fifke € T65T~2 88T 660 T~80°T LI ¥2~8€°22  OST~G¥T  02—~G '¥a— 0Z2~§ 01~8 HY W E AN 1-9-2dZ1 Mtz L1
fifk e 97257 2~0"9L1 1 SOT 'T~G26 0 §L13~8 €EZ~TIT  T°6—~T1"61— 02~§ ZI~7 By b 3 S 1-9-2dZ1 ME=z 91
fie & 2°1291~8°€96T  LO'T~SV6°0 68 °12~6E°€ €6T~621 Z—~€ 61— 01~¢ 8~/ b k= Ps e V-2dZ’1 #Ed Sl
fift>E L7698 2~F 69T T  96°0~¥8°0  SC'8~L8'T 8€7~221 ¥ 'I—~G'G— 02~0T 0T~¥ Hy W E Dy 1-e-2dz1 4k 1
fifke 9 TLLTI~06LET  TT'T~L0'T 20 '¥2~¥¥'22  L9T~O0€I 1°0g—~¥z— 01~§ 0z2~§ P W E A 2-2d71 Wrfz €l
it 21881 76 °0 8T ¥ 2 esT S 7— 01 ¢ Hy b B % 18 22d71 Mtz 1
fikE 6077 T~¥'TL2T S60°T~80°T T1.°22~89°T¢  661~02T  61—~G 03— 0T~§ 0T~¥ Hy b E NIEEIN] 8-2200aM (ML 11
fifke LT9V I~€7'8S0T  GOT'T~80°T 8€°2Z~S1°0Z2  8EI~00T 6 °9T—~9 12— 01~§ 8~ By W E BUE=7V [-2200dm (3% 0ol
fifk 26¥P 1~8°6LE T 1 T~L0'T 16 °22~9 '61 LET~0ET  Z°9T—~8 02— 0T~§ ZT~T1 By b 3 A PH-80d'T MRE 6
fifke 17692 1 80 'T 2661 021 99T — S 8 P ol 20 ] €7-80d'1 358
fik e 602V T 1 S0 '€7 PET~08T 72— g €1~0T Hy W E NUEEAV] 6-20ame (M L
fifk 2 0°6P7 1~9°0.21 SOT'T~L0'T 8€°ZZ~€1'61T 1°902~021 9 'GT—~0Z— 01~§ 01~9 W E A3 y-2oame  (MEE 9
fifk [°881~¢€21 S 0T~§ HY b A L Ve (FE ¢
fifk e 9'€9P T~2 €S2 T TT1°'T~SZ0°T 8.'32~S8°2T Z'SET~Z'SIT 6—~9 07— 0T~§ L~ Hy b W E NIEEAN] 12-201d #HE 7
fike 67628 T 60T 60 '€Z 6 V1 17— g 01 Hy W E AN 82014 #HE ¢
fiff 9 "I18T~8€T S G~7F bW RUE=7V ¢-201d HE 2
it 0°2L22~V08LT Z20°T~SGL6°0  L49°02~L'8  9°VIZ~LEl 9°G—~9 L1— 01~ 01~V b WL re001d (FE 1
WA R e e e e . T L T
Ty 2

tmoao_o oEEmEEOQ m<\:U\:N\£L guid3ueAreq ut uoISN[oul PIN[j JO SONSLIIOBILYD pUR BIEP JLIOWOWLISYJONIN T 9[qe],

BEWTMHYEBY UL LHET S S HHE

%



5553

EWRIRAE - 22 PFEr s R RY R B 22 5 T B R B I AR B s ) A U

1021

X Sheperd et al. (1985) By & 5 /=, Bl p=
2.7X0.098 1 X H(p ¥i.fii 4y bar, 1bar=0. 1 MPa,
H A7 A m). MR A7 5 5 A DN R A ZE
ERRE REERAL G 25 R BR AR R AR 2 4 R
W& E AT 28. 0~ 46. 9 MPa, F
37. 6 MPa, X W B TR EEZY 1 058~2 452 m, F-3
1555 m, BT 1 200~1 800 m. LAINEED Hifi A4
FRMER I A IR B B 1253~
1526 my F-¥{HZ R 1391 m; R 0 B AH
1058~1 462 m, *F-¥H 2N 1 361 m, £ F
1300~1 500 m; Z=FFFA Bt 2R 1 378~1 772 m,
SEE 2R 1507 m, EHF 1 400~1 600 m.
HBREPRER AR 2 4 R 0 IR AR R BE kA7 fid
AR IR TRLL R L ZR 2. A Hr R, ik
KPS EE N H,0.CO, N, fi1 O,, b
CH,.CG:H,.CH,.CH; %ﬁ)f?@%ﬁx’ AT B
AR AR B I A A0 8 A B AR YR B 4 3
Brig R Gk 2), ik 7 i b AR 22 IR B B 41
BELA Mg®™ (Na™ K"y 3, Horprgg B ) 0 B RS

B R LT BB PR, CI L F S EL 8
FAH—EEM Br (NO; . NEET H AR R
Gy e T A B D SR Hoh iR AR
AL Ca*" \Na® (K™ Mg*" b ., & F4Lm L
ClUNE.H—ERMTF NO, HI& D Br.
B b, B AR R ol Ca®"-Na'-K*-Mg" " -Cl™ -
F -NO, Ki/K#EZR, L Ca® -Na"-Cl AR H F.

4 [AALER HuBR AL F RRAE

4.1 C.0 R4
RTINS A BRI A AR 2 8 07 IR 10
I ARES T T C.O RN, 454 /A4
Hrddi 2R O RIS, 19925 BT AT 2000 5 REAF 2245
2002 #5062 2003 5 47 W 8 45, 20045 X KK 545

2004 ; BXWFIEE , 20065 B4 5% , 2007 15 1 - FAFRIEH Ky

%E 313 Cpnlzﬁ§4jﬁ?ﬁlﬁyﬂ_4. 16%0’\’3%09—T|Zi/9ﬁ
_2 09%09818(,)51\/1()“/@?@@%7_2. 5%0’\’20 4%075{2

*2 RAEERGESHERERIDNER (ne/g)
Table 2 Gas and liquid compositions of fluid inclusions from Baiyangping Pb-Zn-Cu-Ag polymetallic deposit
B TYsFE CH, CH,+CH, CHs CO; H,0O O N, CO Lit
LZP2-1 g 0.223 0. 065 [eiis 167. 509 195. 102 5.316 33.188 — 0
LZP2-6-1 Vib. %l 0. 356 0. 082 i 468. 483 198. 428 39.196  171.563 — 0
FLC2-3-3 Jr e 0.577 0.106 0.027 203. 815 210. 382 3. 088 28. 287 — 0. 437
WDC022-4 A 0. 505 0.126 0.018  184.049 177. 565 4. 247 30. 514 — 0.195
FLC2-8 NEED 0
FLC2-21 alz20n 0
LZP021-2  [NAE 0
LZP2-6-1 DNE=208 0
2WDC2-7 N 0
2WDC2-15 R 0
WDC022-4 INEER™ 0
LP08-45 [N 0
ke s Nat K+ Mg?* CaZt F- Cl- NO,~ Br- NO;~ SOz
LZP2-1 JifEf 15,939 5.817 224,675 — 9.814  19.839 0 0. 276 0. 634 —
LZP2-6-1 Ty fig 41 14. 667 1. 658 9.225 1.417  39.652 0 0. 859 0. 264
FLC2-3-3 Vi Za 8.488 10.360 104,774 — 5.903  10. 688 0 0.071 0.174 —
WDC022-4 Yoy e 2.072 0. 622 2. 474 — 1.078  2.431 0 0 0. 140 —
FLC2-8 SE=a0n 14. 447 6. 385 4,941 28. 253 0.244 5,226 0 0.153 0. 254 —
FLC2-21 e 21,732 3. 284 8. 840 67. 825 0.278  11.479 0 0 0. 267 —
LZP021-2 NEER 7.485 1. 180 1. 498 24. 699 0.251  4.983 0 0 0.115 —
LZP2-6-1 NEw 13.151 2.197 0.713  125.827  0.264  9.080 0 0 0.195 —
2WDC2-7 ak=20n 12. 227 1.217 0 4. 393 0.095  4.767 0 0 0.102
2WDC2-15 DSE=20n 3.663 0. 958 1.116 131.645  0.103 1. 294 0 0 0. 089 —
WDC022-4 k=20 7.459 1. 504 0. 561 25. 270 0.160  6.550 0 0 0. 488 —
LP08-45 aE=20n 8. 569 3. 642 1.737 12. 580 0.200  7.569 0 0 0. 768 —

T RO
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H (Changkakonti et al. , 1986). A< 3CHR# Changkak-
onti et al. (1986) /4 7 1 000lna = 2. 78 X
(10°/T*) —2. 8OAIF R AR 6'° O i i B R
FHAS A BT e A ), 2 R B4 — 3l B2 4 2 0L 7 A
Hﬁﬁ 12[: '4:‘ . o Osvow {E yl ’Hﬁ TEE lﬂ — 12. 94%0 ~
8. 05%0» F-XI{EH —3. 937,

4.2 S EMIER4FE

ASYAITSE e I BREF Y PR A AR 22 5 IR K 37
PEBRALY) IR W) AT S AL 255 AT AL
it GRAESHESE, 20035 F 04, 2004 ; fu] ] 855, 20045 2%
AW EE, 20055 BRIT I, 20065 & 1 5, 20065 1 5%,
200D 13 i, AT Pb-Zn-Cu-Ag Z& B IK 6 S
(B 434 1 B —10. 2%0~11. 2%0, F-HH LY 5. 6%
T 4% ~8%z[E] ( 5). AR B AT ¥ 2
[A] 6% S fE L.

4.3 Pb EfIEHHE

TEW X, 2 Ph/*" Pb iy 28 AL 5l Jy 18. 609 ~
18. 818,%" Pb/** Pb 2% 4k 5 [ ofy 15. 548 ~15. 842,
“8Ph/* PbARAL L N 38. 514~39. 556. Hoip, 7E &
RE) 8 B, * Ph/* Pb iy 48 4k 3 Hl iy 18, 609 ~
18. 725, "Pb/* Pb A5 fLJE [ Sl 15. 548 ~15. 72,
“5Ph/* PhARAL L &y 38. 514 ~39. 135; £ 4= F-£F
BB, Pb/* Pb=18. 620~18. 818,%" Pb/* Pb=
15.597~15. 842,*%Pb/** Pb=238. 716 ~39. 556 ; 7
RIE T H B Pb/* Pb = 18. 626 ~ 18. 783,
WTPL/*Ph = 15. 609 ~ 15. 756,%% Ph/*" Pb =
38.791~39. 269; £ 1 it £E 9 B, % Pb/* Pb =

(BB 5 4
{1 B B 5
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Fig. 5 S isotopic composition of Baiyangping Pb-Zn-Cu-Ag
polymetallic deposit

18. 612~18. 747,*" Pb/*" Pb = 15. 605 ~ 15. 754,
28 Ph/*" Pb=238. 781~39. 245.
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Fig. 7 C-O isotope of calcite in the Baiyangping Pb-Zn-Cu-
Ag polymetallic deposit
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