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Origin of CO,-rich ore-forming fluids in the vein-type Cu deposits in western
Lanping Basin, Yunnan: Evidence from He and Ar isotopes
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Abstract: A series of vein-type Cu deposits occur in western Lanping Basin in Yunnan Province of China. The
ore-forming fluids responsible for these vein-type Cu deposits are characterized by abundant CO,-rich fluid
inclusions, which are significantly different from those of basinal fluid systems that are responsible for the Pb-Zn
deposits in other parts of the Lanping Basin. In order to better understand the sources of the CO,-rich fluids, the
authors report new results of helium and argon isotopic compositions of the fluid inclusions in pyrite and
chalcopyrite formed at the main mineralizing stage for two vein-type copper deposits in western Lanping Basin.
The analytical results show that the *He/*He ratios of all samples range from 0.01 to 0.07 Ra, which are all
significantly lower than the mantle values, but are consistent with the typical crustal values (0.01~0.05). The
measured “’Ar/*°Ar values range from 305 to 1142, which are greatly higher than the atmospheric value of 295.5.
Based on the results of geology, fluid inclusions and H, O isotopic geochemistry, we suggest that the CO,-rich
fluids are mainly derived from the crustal fluids, with no considerable involvement of mantle-derived fluids. It
may have been mixed with some amount of air-saturated water, which can reduce the *°Ar/*°Ar ratio for
hydrothermal fluid, but has little effect on the R/Ra ratio.
Key words: CO,-rich fluids; helium and argon isotopes; deeply crustal fluids; vein-type Cu deposit; western
Lanping Basin; Yunnan Province
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Fig.1 Distribution map of main deposits in northern Lanping basin in Yunnan (modified from Hou et al.'*)
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Fig.2 Geologic map of the Jinman-Liancheng deposits (a) and the line 15 cross-section for exploration of the Jinman deposit (b) (modified from Li er al."™)
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Fig.3 Samples for He and Ar isotopic analysis and their fluid inclusions from vein-type Cu deposits in western Lanping basin
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(a-1) Sulfide-rich quartz and calcite vein; (a-2) CO,-rich fluid inclusions occurring in quartz at mineralization stage (JMD-5, Jinman); (b-1) Early
molybdenite cut by quartz-sulfide veins; (b-2) CO,-rich fluid inclusions occurring in quartz (LC02-1, Liancheng); (c-1) Sulfide-rich quartz and
dolomite vein; (c-2) CO,-rich fluid inclusions occurring in quartz adjacent to chalcopyrite (JMC-17, Jinman).
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F1 =HHAMFEGHARET K He. Ar TRERFERREE ZREES

Table 1  Samples for He and Ar isotopic analysis and their fluid inclusions from vein-type Cu deposits in western Lanping basin

(C) (% NaCl)
09IM-14 + o+ CO0;,-H,0 231~334 0.8~4.3
JMC-17 + CO;,-H,0 267~327 0.4~4.6
JMD-5 + + CO,-H,0 254~342 0.8~4.1
EQ-20 + CO,-H,0 238~298 0.6~3.7

En-6 + + CO0,-H,0 243~287 1.0~3.7
LC02-1 + + CO;,-H,0 270~343 0.6~4.1
EQ-2 + CO,-H,0 228~314 0.8~3.7
(CO,-H,0 ) , [17]
, , 305~1142( 669), OArSAr
, ; ()
*He , , Li ‘He/*He 0.01~0.07 Ra, “°Ar/*°Ar
*He, *He/*He 322-852( 486), A/ Ar
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2 , Mamyrin et al.*¥ )
3 4 40 36 Fig4 *He/*He-*’Ar/*Ar diagram for the Jinman and Liancheng polymetallic
He/"He 0.01~0.06 Ra, “Ar/""Ar deposits in western Lanping basin (modified from Mamyrin er al.**)
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Table 2 He and Ar isotope data for vein-type Cu deposits in western Lanping basin

“He (x1077) *He/*He (Ra) “OAr (x107) YOAr/CAr F*He

09IM-14 - 1.37+0.10 0.06 3.81+£0.27 305 663
JMC-17 - 0.59+0.05 0.01 1.03+0.07 1142 3961
JMD-5 - 3.03+0.21 0.02 4.83+0.33 561 2126
EQ-20 - 2.25+0.16 0.04 2.81+0.20 333 1631
En-6 - 3.52+0.24 0.07 2.64+0.19 322 2596
LC02-1 - 1.31+0.10 0.02 1.64+0.12 852 4116
EQ-2 - 37.942.5 0.01 0.80+0.06 438 12924
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