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Geological significance for age and REE characteristic of
zircons in the Cenozoic ore-bearing porphyry and
granitic xenoliths in western Yunnan, China
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Abstract: Polymetallic deposits in a series of Cenozoic alkaline rocks occur along the Jinshajiang-
Ailaoshan Fault. The granitic xenoliths associated with dark xenoliths of deep origins in the Liuhe

syenite porphyry and ore-bearing porphy in the Machangqing area studied by means of petrography,
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LA-ICP-MS U-Pb dating and REE analysis of zircon so as to determine their crystallization ages and
origins. In agreement with its host, magmatism related to granitic xenoliths was initialized at (42. 8+
1.6)Ma B. P. and finalized at (38.63+0.52)Ma B. P.. U-Pb zircon ages of Machangqing ore-bearing
porphyry indicates that alkaline magmatism started at (38. 514 0. 52) Ma B. P. and crystallized at
(35.80£0.20)Ma B. P.. Phenomenon of liquid immiscibility and characteristics of REE suggest the
co-evolution of alkaline magmatism and ore-bearing mantle fluids. Silica-unsaturated alkaline magmas
is derived from enriched mantle sources transported upward with immiscible ore-bearing mantle fluids.
Parcels of felsic melts, on the one hand, is carried to the surface with overprinting silica-unsaturated
alkaline magmas which crystallized synchronously; on the other hand, through the interaction
between felsic melts and alkaline magmas, alkaline magmas evolves to be silica-oversaturated which
facilitates the formation of polymetallic deposits.

Key words: Yunnan; Cenozoic; alkali porphyry; granitic xenoliths; zircon U-Pb dating; petrogenic

and metallogenic mechanism
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Fig. 2 Field and microphotographs of granite xenolith and porphyritic granite
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2 (w/107°%)
Table 2 REE contents of zircons

LREE HREE % YREE  6Ce O0Eu LREE HREE % YREE  6Ce 0Eu

L1 14.70  658.74 0.022 673.4 649.39 0.32 M1 254.69 3256.63 0.078 3511.3 35.81 0.69
L2 16.30  957.68 0.017 974.0 197.21 0.33 M2 62.06 848.40 0.073 910.5 70.98 0.60
L3 2,76  398.21 0. 007 401.0 40,31 0.02 M3 27.69  437.07 0.063 464.8 30.10 0.37
L4 2.81 477.35 0. 006 480. 2 21.24 0.10 M4 33.99  559.35 0.061 593.3 194.12 0.41
L5 19.16 1031.96 0.019 1051.1 100.42 0.34 M5 106.67  670.11 0.159 776. 8 4,80 0.68
L6 77.46  968.10 0. 080 1045. 6 74.96 0.66 M6 40,00 478.74 0.084 518.7 171.78 0.45
L7 31.08 1627.58 0.019 1658.7 430.22 0.22 M7 416.26 2049, 84 0.203 2466.1 33.00 0.53
L8 32.58 1217.39 0.027 1250.0 27.03 0.10 M8 148.94  836. 33 0.178 985.3 132.10 0.49
L9 28.18 1359.07 0.021 1387.2  250.45 0.36 M9 116.04  929.01 0.125 1045.1 87.76 0.42
L10 0.88 442.02 0.002 442.9 58.96 0.27 | MI1o 47.89  569.88 0.084 617.8 77.32 0.38
L11 0.86 441.10 0. 002 442.0 804.81 0.44| M1l 107.80 940.99 0.115 1048. 8 4,12 0.44
L12 17.41  310.47 0.056 327.9 38.84 0.57 | MI12 65.61 865.29 0.076 930.9 14.99 0.44
L13 39.80 942.10 0. 042 981.9 97.02 0.50| MI13 161.52 1326.82 0.122 1488.3 10.90 0.48
L14 19.98  478.80 0.042 498. 8 27.68 0.37| MIl4  300.67 2227.28 0.135 2527.9 12,01 0.48
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L22 28.11  346.24 0. 081 374.4 0.46 0.53 | M22 70.23  790.43 0. 089 860.7 32.27 0.47
L23  173.97 1553.22 0.112 1727.2 1.02 0.44| M23 55.27 772.13 0.072 827.4 103.05 0.42
L24 23.50  504.41 0. 047 527.9 64.28 0.12 | M24 80.05 694,41 0.115 774.5 9.67 0.46
L25 19.65  921.63 0.021 941.3 54.64 0,27 M25 40.15 557.43 0.072 597.6  15.34 0.45
126 13.19 412,51 0.032 425.7 113.11 0.30 || M26 51.35 738.55 0.070 789.9 305.76 0.43
L27 9.09 432.61 0.021 441.7 112.01 0.27| M27 138.43 1127.54 0.123 1266.0 76.80 0.48
L.28 7.13  506.62 0.014 513.7 29.71 0.06 || M28 46,78 622.55 0.075 669.3 194.48 0.45
L29 69.87 1347.41 0.052 1417.3 1.64 0.03| M29 130.64 790.30 0.165 920.9 157.53 0.41
M30 37.97 444,05 0. 086 482.0 230.25 0.43
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