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Abstract

The Lanuoma Pb-Zn-Sb polymetallic deposit is located 10 km north of Jitang in Changdu basin, hosted by
carbonate of Triassic Bolila Group (T36). The ore deposit occurs in an ore district which is considered to be a
part of the Sanjiang base-metal ore-forming belt along the Lancang River. It is unique in metallic composition of

the ores. Different from the lead-zinc deposits in the Lanping basin and other major sedimentary rock hosted
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lead-zinc deposits both in China and abroad, the Lanuoma ore deposit is characterized by mineralization of Sb as-
sociated with Pb, Zn. Ore composition analysis and electron microprobe analysis of ore minerals show that Sb is
closely associated with Pb and occurs as robinsonite. The ore deposit was formed at intermediate-low to epither-
mal temperatures. Fluid inclusions in hydrothermal quartz and calcite veins are mainly in the two-phase (L + V)
state at room temperature and are homogenized to the liquid phase between 140 and 350 TC. Their salinities
(w(NaCly)] range from 2% to 10% . Results of bulk analysis of the fluid inclusions show that Na* and Cl~ are
most abundant components in liquid phase. CO, and trace CH,, C,Hg were detected by bulk analysis and laser
Raman spectrometry in vapor phase of the fluid inclusions. These data indicate that the ore-forming fluid is Na-
Cl-type, CO,-rich and hydrocarbon-bearing fluid brine. & ¥ Cy.ppg values of hydrothermal calcite range from
—3.5%0 to +1.8%0, and 8 Oy gyow values of hydrothermal calcite range from +11%o to + 16%o, suggesting
the characteristics between marine carbonate rocks and granite-related fluids and the mixing of magmatic compo-
nents with hydrothermal dissolution of marine carbonate. The sulfide minerals have a restricted range of § *S
values from —1.6%0 to +2.6%0 around zero, indicating that the sulfur is of deep crustal derivation. The au-
thors hold that the mineralization was related to Cenozoic magmatism associated with Indo-Asian collision. The
sulfur and metals were derived mainly from igneous source or leached from crustal rocks related to tectono-mag-
matic activity, and partly from the Triassic strata. The fluid-driven mechanism included topography-driven fluid
flow in cover sequences and deep magmatic heat source driving for large-scale ore-forming fluid flow.

Key words: geology, geochemistry, Lancangjiang Pb-Zn metallogenic belt, Lanuoma Pb-Zn-Sb deposit,
Changdu basin, Tibet
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Fig.1 Location and regional geology of the Lanuoma Pb-Zn-Sb deposit (modified after Pan et al. , 2004)
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Fig. 2 Simplified geological map of the Lanuoma Pb-Zn-Sb deposit
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Table 1 Ore-forming element content of samples from the ore body in the Lanuoma Pb-Zn-Sb deposit
w(B)/107° w(B)/%
s Pb/Sb Pb/Zn
Ag As S Fe Pb Zn Sb
PD2-3A-03 1.4 1 840 2.1 1.06 0.32 1.55 0.33 0.95 0.20
PD2-3A-04 1.6 2 160 6.4 1.16 1.20 8.56 1.79 0.67 0.14
PD2-3A-05 6.9 >10 000 7.5 1.44 5.73 6.46 3.36 1.71 0.89
PD2-3A-06 1.3 1 960 5 1.29 0.81 4.11 0.76 1.05 0.20
PD2-3A-07 1 1 360 4.6 1.04 0.38 5.05 0.29 1.33 0.08
PD2-02 3.4 1370 2.1 1.16 0.86 0.00 1.26 0.68 205
PD2-03 50.1 1940 >10.0 2.92 8.61 0.51 11.2 0.77 16.9
PD2-04 33.3 671 >10.0 4.3 >20 0.81 >20 ~1.00 >24.7
PD2-05 8.2 1390 1.8 0.9 0.64 0.10 1.06 0.60 6.42
PD2-06 8.2 4 300 8.1 3.24 4.39 1.97 3.41 1.29 2.23
PD2-07 11 8 010 6.3 3.93 4.63 0.16 5.44 D.85 29.1
PD2-08 18.1 3 530 >10.0 6.13 13.7 0.9%96 11.9 1.15 14.3
PD2-12 5.7 2 560 4.2 2.52 0.93 0.07 1.11 0.84 12.5
PD1-2C-11 12.1 688 >10.0 2.94 >20 0.32 >20 ~1.00 >62.9
PD1-2C-12 5.7 1 380 7 1.91 7.08 0.08 9.38 0.75 90.2
PD1-2C-13 11.6 1020 >10.0 4.75 10.7 0.00 14.00 0.76 3804
PD1-2C-14 9.9 2080 >10.0 3.58 5.35 0.01 7.44 0.72 500
=2 NEBVTERAYTATYURSHBFERESH
Table 2 Representative analyses of ore minerals from the Lanuoma Pb-Zn-Sb deposit

i o w(B)/% z(B)/%

E2Y S Fe Zn Sb Pb As  BA S Fe Zn Sb Pb As  HA
] PD1-2¢-14-2 20.88 00.00 00.00 42.31 31.72 2.26 97.17 53.59 00.00 00.00 28.53 12.57 2.48 97.17
- PD1-2¢-14-4 19.10 37.79 41.03 1.14 99.06 52.78 27.43 17.51 1.35 99.07

#y PD1-2¢-14-8 19.48 35.79 41.36 1.40 98.03 53.24 25.69 17.46 1.63 98.02

PD1-2¢-14-6 32.75 0.71 65.88 99.34 49.75 0.62 48.97 99.34

N&®  PDI1-2¢-14-9 34.17 0.63 66.18 100.98 51.56 0.54 48.86 100.96
PD1-2¢-14-11 32.82 0.42 65.21 98.45 49.74 0.36 48.35 98.45

PD2-6-2 50.65 47.89 1.92 100.46 64.48 34.93 1.04 100.45

By PD1-2¢-3-3 50.19 47.65 0.73 98.57 63.59 34.59 0.40 98.58
PD1-2¢-14-3 50.48 45.62 3.03 99.13 64.22 33.26 1.65 99.13
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Fig. 9 Frequency distribution diagram of homogenization temperatures (a) and salinities (b) of fluid inclusions in hydrothermal

minerals from the Lanuoma Pb-Zn-Sbh deposit
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Table 3 Results of bulk analyses of gases and liquids in fluid inclusions from the Lanuoma Pb-Zn-Sb deposit
PD1-2C-7  PD1-2C-10  PDI1-2C-16 PD2-12 PD1-2C-7  PD1-2C-10  PD1-2C-16 PD2-12
p:3.2d IigA HiRAa FiRA JifEa J7fR41 J iR ItRA
w (MBS (pg/g) BEEREZC  100~500  100~500 100500 100~ 500
Lit 0 0 0 0 w (AR /(pg/e)
Na* 8.436 8.057 8.051 20.184 CH, 0.432 0.474 0.32 0.256
K* 3.232 7.72 4.222 9.88 GH + GH, 0.18 0.134 0.122 0.091
Mg2* 3.794 19.555 6.775 11.389 CoHe 0.009 M R M
Ca2* - - - - CO, 399.901 227.748 146.284 196.179
F- 4.046 4.38 5.299 2.39 H,0 533.321 592.592 506.134 972.834
ol 18.552 27.452 16.594 45.521 O 48.281 23.968 22.897 12.157
NO?~ 0 0 0 ] W\ 240.135 121.26 111.261 67.879
Br~ 0.194 0.254 0.187 0.238 CcO 0 0 0 0
NO*~ 0.071 0.514 0.117 0.22
SO;~ — — — —
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Fig. 10 Laser Raman spectra of fluid inclusion in quartz from the Lanuoma Pb-Zn-Sb deposit
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Table 4 C and O isotopes of hydrothermal calcite from

the Lanuoma Pb-Zn-Sb deposit

S BB 3 PCumas % 3¥O0vrp/Y% 8 BOyv.svow %o

PD1-2C7 H&A -1 - 16 13.92
PD1-2C-10 HEA 1.8 -18.4 11.43
PD1-2C-16 HfRA -2.7 -17.2 12.67
PDR-12 R4 -3.5 - 14 15.99

PD1-2C15 KA 2.2 -13.4 16.61
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Fig. 11 Plot of 8 3C versus 8 'O of hydrothermal
calcite from the Lanuoma Pb-Zn-Sb deposit
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carbonate, marine and non-marine sedimentary organisms after Liu et

al. , 2004 and He et al. , 2009
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Table § S isotopes of sulfides from the Lanuoma Pb-Zn-Sb
deposit
Fres T4 838y o1 Yo

PD1-2C-11Pb LRGEHT 1.4
PD1-2C-12 Pb LTRSET 2.4
PD1-2C-13 Pb HRBHT 0.1
PD1-2C-14 Pb ST 0.2

PI2-3 Pb B2 iRz A -0.4
PD2-4 Pb HRMBHT 2.3
PD2-8 Pb BT 0.2

PI2-3A-4Zn ey -0.3
PD2-3A-6Zn fz27n 2.6
PD2-3A-7Zn k=20 0.8

PD2-2C-14Zn kz20n -1.6
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Fig. 12 Histogram of 8>S values of sulfides from
the Lanuoma Pb-Zn-Sb deposit
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