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Abstract: In order to determine the formation age of skarn in the Hongniu—Hongshan large skarn copper deposit in the
Zhongdian area Yunnan Province the U-Pb dating of garnets from the deposit has been carried out and the genesis of the
deposit has been discussed in combination with the elemental geochemical significances of the garnets. The results show
that two generations of garnets the early one ( Grt [ ) and the late one ( Grt II)  were developed in different oreblocks
( the Hongniu and Hongshan oreblocks) in the deposit with their components of the grossularite-andradite solid solution
((And,; pr_6, 53 G105 1471 o« at Hongniu  And,, 5,_g9 o4 Grog oo_s6. ;7 at Hongshan) . The distribution patterns of rare earth
elements in various generations of garnets from different oreblocks are quite different manifested as two types of
distribution patterns including the left-declined pattern with negative Eu anomaly and right-declined one with positive Eu
anomaly; There are significant differences among the total REE contents of garnets from two oreblocks ( 5.29%107° ~ 102x
107° at Hongniu 19. 8x107°~206%107° at Hongshan) . The results show that the REE distribution patterns of garnets were
mainly controlled by the end components of the grossularite-andradite; The relatively high contents of REE may be related
to the addition of chlorine—rich fluids and the relatively short distance of fluid migration. The U-Pb age of the garnet from

the Hongniu-Hongshan deposit is ( 79. 7+3.4) Ma representing the age of skarnization and indicating that the deposit was
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formed in the Late Cretaceous period.
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Fig.1 Geotectonic location of the Hongniu—Hongshan Cu deposit
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Fig.2 Geological sketch map of the Hongniu—Hongshan Cu deposit
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Fig.3 Geological section along the exploration line 3-3" of the Hongniu—Hongshan Cu deposit
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Fig.4 Photos and micrographs of hand specimens of ores in the Hongniu—Hongshan Cu deposit
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Fig.5 Photomicrographs of garnets in ores from the Hongniu—Hongshan Cu deposit
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Fig.6 The end member component diagrams of garnets

from the Hongniu—Hongshan Cu deposit
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Fig.7 PM-normalized trace elements patterns of the garnets

from the Hongniu—Hongshan Cu deposit
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Fig.8 Chondrite-normalized REE patterns of garnets from the Hongniu—Hongshan Cu deposit
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1 - LA-CP-MS U-Pb
Table 1 LA-JCP-MS U-Pb dating results of garnets from the Hongniu—Hongshan Cu deposit
/(%x107%)
Pb Th U 27Ph/*%Ph la/% 27pp /2Py la/% 200pp /28y lo/% Rho

1 0.167 0.013 3.280 0. 4073 10. 3242 1. 6601 24. 2507 0. 0245 15. 2037 0.9514
2 0.052 0.010 1.745 0.2635 27.2918 1. 0692 40. 5255 0. 0204 17.1672 0. 9205
3 0.010 0.010 1.221 0. 0202 635. 0630 0.1196 97.9125 0.0142 11. 7834 0. 1609
4 0.012 0.018 3.880 0. 0529 67. 4046 0. 1007 37.0773 0. 0106 6. 5081 -0. 1152
5 0.010 0.021 3.350 0. 0696 67. 5620 0. 0997 53.9592 0.0124 7. 6335 -0. 0408
6 0.024 0. 020 3. 120 0.1214 38. 0451 0.2884 24.3559 0.0136 7.2489 0. 3528
7 0. 046 0. 093 6. 040 0. 1565 14. 7980 0.2885 15. 2936 0. 0140 4.4923 0.2763
8 0.034 0.039 2.867 0.2942 22.5193 0. 4686 15. 4684 0.0153 6. 3002 -0. 0245
9 0.051 0.012 2. 085 0.4338 27.0618 0. 7439 15. 2548 0.0154 7.8557 0.0111
10 0.038 0.016 2.308 0.3014 22.1134 0. 5976 19.2213 0.0154 7.5652 0.2301
11 0.101 0.010 1.977 0. 4965 14. 4210 1.7564 13.4215 0. 0238 7.9071 0.7610
12 0. 064 0.010 2.560 0. 2555 28. 8666 1. 0946 40. 9513 0. 0222 17. 2615 0.9757
13 0.010 0.030 3.510 0. 1799 18. 5980 0.2749 16. 9602 0. 0135 6.2302 0. 1342
14 0. 080 0. 036 2.994 0.3343 15. 8616 0. 8528 16. 7824 0.0196 8.5770 0.7123
15 0.019 0.015 2.547 0. 1907 44. 8954 0.3191 24. 6882 0.0131 7.2297 0. 0253
16 0.010 0.010 2.738 0.1327 28. 4220 0. 1633 29.9305 0.0129 7.4473 -0. 1455
17 0. 029 0. 069 4. 000 0. 1831 19. 4606 0. 3280 17.7990 0. 0140 6. 0653 0.2015
18 0. 050 0. 082 3.530 0.2644 19. 4063 0. 5395 23.9836 0. 0147 8.2333 0.7673
19 0. 020 0. 146 3.840 0. 1697 21.9459 0. 2803 21. 3480 0.0134 6. 9099 0.4017
20 0. 053 0.052 3.820 0.2671 19. 3876 0.5798 20. 1316 0. 0165 7. 3640 0. 4671
21 0. 166 0.014 3.550 0. 6075 8. 9468 1. 5815 11. 0979 0.0187 6. 6803 0.7783
22 0.010 0. 060 3.720 0. 1991 24.7053 0.2574 19. 8298 0.0110 9. 0097 0. 0894
23 0.010 0.023 4. 060 0. 0430 69. 7808 0. 0625 54. 1060 0.0130 6. 6022 0. 4395
24 0.010 0.014 2.301 0. 2661 48. 0010 0. 3923 33.7338 0.0138 10. 2450 0. 9296
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Fig.11 Diagrams of compositional variations of zoned garnets from the Hongniu—Hongshan Cu deposit
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