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Abstract

The Lanping Basin is a significant Pb-Zn-Cu-Ag mineralization belt of the Sanjiang Tethyan metallogenic prov—
ince in China. A series of sediments-hosted Himalayan Cu-Ag-Pb—Zn polymetallic deposits have been disco—
vered in the western part of the Basin, controlled by a thrust-nappe system. In the thrust-nappe system, the Cu ore—
bodies mainly occur in the western and relatively deep part of the mineralization system ( the root zone) , whereas

the PbZn-Ag ( + Cu) orebodies occur in the eastern and relatively shallow part of the system ( the front zone) , both

* ( : 41403038) . ( : 2009CB421005)
( 1 12120113094400)
1985 o Email: zhangjinrangl23@ 163. com
* % 1971 o Email: wenhanjie@ vip. gyig. ac. cn

201341-08; 2015-0429.



498 2015

with vein-type mineralization. In this paper the authors present new data, combined with existing data on fluid in—
clusions, isotopes and geological characteristics of representative deposits, to provide the first study that contrasts
mineralizing fluids in the Cu-Ag ( Mo) and Pb-Zn-Ag ( Cu) polymetallic deposits. Fluid inclusion and isotope stud—
ies show that the Cu-Ag ( Mo) mineralization in the root zone was derived predominantly from deep crustal fluids,
with the addition of basinal brines. The deep crustal fluids are marked by high CO, content, relatively high temper—
atures (280°C to 340°C) and low salinities (1% to 4%). In comparison, hydrothermal activity associated with the
PbZn-Ag ( + Cu) deposits in the front zone is characterized by basinal brine, with relatively low temperatures
(160°C to 240°C) , high salinities (22.0% to 24.0%) , and low CO, concentrations. Although evolved meteoric
waters have predominantly been proposed as the source for deep crustal fluids, magmatic and metamorphic compo—
nents cannot be completely excluded. The basinal brine was predominantly derived from meteoric water.

Key words: geochenmistry, oredorming fluids, Cu-Ag( + Pb—~Zn) polymetallic deposits, western Lanping Ba—

sin, Yunnan
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intrusions; 3—Jurassic-Cretaceous siltstone mudstone and

sandstone; 4—Middle-Upper Triassic volcanic rocks; 5—Palaeozoic
metamorphosed rock; 6—Stratigraphic boundary; 7—Fault
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1—Quaternary sediments; 2—FEocene sandstone and mudstone; 3—Paleocene strata; 4—Cretaceous sandstone and siltstone; 5—Jurassic mudstone and
sandstone; 6—Triassic clastic rocks and limestone; 7—Middle-Upper Triassic rocks; 8—Triassic metamorphic rocks; 9—Carboniferous and Permian
rocks; 10—Magmatic rocks; 11—Xuelongshan metamorphic rocks; 12—Thrust fault; 13—Normal fault; 14—Fault; 15—Strike-slip fault; 16—Ore
deposit; 17—Town
Fault: (D—Kuanglidi fault; 2—Sishiliqing fault; @)—Fulongchang fault; @—Huachangshan fault; (3—Shuimofang fault; ©—Yingpan fault;
(D—Dashangqing fault
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Cu 0.65% ~ 12.02% o
2.58% Ag 21.9 g/t.

o ( 4a~c),

Qz— . Ank— . Cal— ; Cp— o Tet— : Mo—
Fig. 4 Scanned images of ores and photomicrographs showing relationships of hydrothermal minerals in the Jinman and

Liancheng deposits
a. Syn-mineralization copper sulfides-bearing quartz and calcite veins cutting pre-mineralization quartz and ankerite vein ( Jinman deposit) ; b. Sulfide-rich
quartz and calcite vein ( Jinman deposit) ; c. Back-scattered electron ( BSE) image of quartz that is cut by chalcopyrite-bearing quartz veinlets ( Jin—
man deposit) ; d. Tetrahedrite-bearing quartz vein filling molybdenite-bearing sandstone ( Liancheng deposit) ; e. Early molybdenite cut by quartz—
sulfide veins ( Liancheng deposit) ; f. Early fibrous molybdenite cut by quartz-sulfide vein ( Liancheng deposit)
Qz—Quartz; Ank—Ankerite; Cal—Calcite; Cp—Chalcopyrite; Tet—Tetrahedrite; Mo—Molybdenite
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Fig. 5 Photomicrographs of fluid inclusions at 25°C in the vein-type Cu-Ag( = Pb-Zn) deposits within the western Lanping Basin

a. Type A B2 and C inclusions occurring together with C inclusions in quartz from the Liancheng deposit; b. Type A inclusions occurring together with
C inclusions in quartz from the Liancheng deposit; c¢. Type B2 occurring alone in quartz from the Liancheng deposit; d.
quartz from the Liancheng deposit; e. Type A B and C inclusions coexisting together within a small area at the Liancheng deposit; f. Type A B and

C inclusions coexisting together within a small area at the Liancheng deposit; g. Several type A inclusions and minor type C inclusions occurring near chal—

copyrite at the Jinman deposit; h. Type A B and C inclusions coexisting together within a small area in quartz at the Jinman deposit; i. A

series of type A inclusions occurring together in quartz from the Baiyangping ore belt; j. Some type A inclusions in calcite vein from the Baiyangping

1

ore belt

Cu-Ag( =Pb-Zn)

Table 1 Fluid inclusion types and microthermometric data from the vein-type Cu-Ag ( + Pb-Zn) deposits in western

Lanping Basin

Ly €Oy /C [ (,la/"C ty €0, /C ty, /°C w( NaCqu) /%
A 143 ~236 3.1~18.0
B -57.1~ -56.8 7.8~9.6 21.8~30.1 224 ~334 0.8~4.3
C 20.8 ~29.7
A 116 ~239 4.1~22.8
B -57.8~-56.7 7.6~9.8 22.1~30.1 217 ~327 0.4~4.6
C 21.8~29.6
A 236 ~346 9.0~22.3
B -57.8~ -56.4 7.9~9.7 21.1~30.1 240 ~343 0.6~4.1
C 25.8 ~30.1
A 176 ~229 7.2 ~21.3
B -58.3~ -56.3 8.1~9.6 22.7 ~30.1 228 ~288 0.8~3.7
C 27.8 ~29.7
/ A 120 ~ 185 1.4~9.3
N N N A 110 ~283 9.4 ~24.3
2005 20105 4, co,—  CO, il aa—CO, ;b co,—CO,
VT v lice ™ °
Co, ( -56.6C) Co, 0.58 ~0.84 g/cm’.
Co, A B4 B2
CH,. CO, 7.9 ~9.7C ( Sef).
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( 1). CO, 21.1 ~30.1°C 257 ~309°C; B
. 104  CO, 2 ( )
62 275 ~322°C. 2
240 ~330%C; 42 (
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Co, . C0,-H,0 Co,
- ( 1999) .
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NaCl-H,0 176 ~229C( 1);
( 1999) 0.85~1.04 g/cm’.
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BrF, Tian  (2006) . 30 MAT-=253 C.0
3D SMOW H + +0. 2%0 PDB
2%0 O +0. 2%o. - SMOW, 0 3" 0y 8" Ogow
0) : 1000Ino gy, = 3. 38 x Friedman (1977) 8" Oqyow =
10°/7* —2.90( Friedman et al. 1977) 1. 03086 3" 0,y +30. 86.
4.2 H.O
30 . 2 Cu-Ag
2 Cu-Ag( +=Pb-Zn) H.O

Table 2 Hydrogen and oxygen isotopic compositions of fluid inclusions from the vein-type Cu-Ag( =Pb—Zn) deposits in western

Lanping Basin

3180 /%o 8D /%o 30 /%o
YMA4 17.3 -95 4.0
TCS 16.9 -74 3.6
LK-S 16.9 -99 3.6 2000
ZK15052 17.0 -95 4.3
32 19.6 -63 8.4
J346 16.9 -82 3.4 1993
Jinman302 - -64 9.8
M4 17.5 -51 5.4
M-8 16.9 -101 7.3
JM=29 17.5 -86 5.2 Jietal. 1998
IM-34 16.8 -102 4.4
LC3 17.9 -95.0 7.0
jmd 15.5 -107 4.1 2000a
Jinman14 16.2 -70 4.2
Jinman24 13.6 -72 2.2 2002
JM8-6 17.0 -90 8.0
JM8-8 15.4 -110 3.7
2010
IMZD22 16.7 -104 5.0
IMZD24 17.2 -102 5.5
Jmd 17.4 -87 9.3
Jm2 16.4 -91 8.3
Jm3 17.6 -83 9.5
125 18.1 -87 5.5
vd1 17.4 -109 6.5 1993
EN=2 17.7 -79 7.9
EN-5 16.8 -103 8.6
EN43 16.8 -98 7.5
EN4 16.3 -56 8.2
B-6 -0.3 -109 -14.8
B40 -0.2 -103 -13.5 2000
B4 8.3 -97 -10.5
HX-24 - -76 -7.6
HX254 - -94 -1.5
HX26 - -94 -1.3 2005
HX=27 - -93 -8.4
HX30 - -100 -8.3
By - -87 -10.4 2006
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Mesozoic and Cenozoiclocal meteoric water values ( —110%0 ~ —90%o) after Xu et al. 2000
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o 0 ) ( Ohmoto 1972) .
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o 3 D
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3 Cu-Ag( +Pb-Zn) C.0
Table 3 C and O isotope data of sulfides from the vein-type Cu-Ag( +Pb-Zn) deposits in western Lanping Basin
350 /%0 83 C /%o 8" 0co, /%o
M4 13.6 -6.3 -
JM3 16.6 -1.5 -
IM-6 13.7 -4.8 -
M3 14.6 -3.9 -
JM-6 13.4 -6.0 -
JM1 14.6 -4.1 -
JM-40 14.3 -5.8 -
JMCH 15.6 -5.9 -
JMC+4 14.8 -5.8 -
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