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Abstract: The relationship between basic rocks and gold deposits has always been paid much attention. In this paper

two basic dykes and several large gold deposits in the Funing area have been studied. The results show that the U-Pb
age of 258+5 Ma for the early basic rock is consistent with those of previous studies which had shown that the early
basic rock in the Funing area was associated with the Emeishan mantle plume. The **Ph/**U age of 219. 9+6. 6 Ma
(MSWD=1.2) for the late basic rock suggest that it is significantly different from the early basic rock. The study on
the major trace and rare earth elements of the late basic rock shows that there could be subduction material
contamination for the magma which was a mixture of melts derived from the partial melting of the enriched lithospheric
mantle ( E-MORB) and the depleted lithospheric mantle ( N-MORB) . Combined with previous researches on the
tectonic activity in the region it was concluded that the late basic rock was derived from the mantle and contaminated

by subduction materials. A comprehensive study of mineralography and geochemistry shows that the basic rocks of two
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stages had contribution to the formation of gold deposits. The early basic rock played a limited role for the gold
mineralization. Due to the age of the late basic rock is roughly coincided with the metallogenic ages of several large
gold deposits in the region with the combination of the geochemical analyses and previous studies it is believed that
the late basic rock has provided not only oreforming materials mainly extracted from strata but also an important heat
source for the metallogenic fluid circulation and mineralization. Together with superposed mineralization of frequent
tectonic activities on early deposits several large gold deposits were finally formed in this area. Therefore we think
that the late basic rock could be closely related to the gold mineralization in this region and it is an important sign for
further exploring various sized gold deposits in the area.

Keywords: basic rock; zircon UPb dating; geochemical characteristics; rock genesis; gold deposit
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Fig. 1. The plan map and profile for the distribution of basic rocks mineral occurrences

and sampling sites from the Funing Area.
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Table 1. Analytical results of major elements of the late basic rocks from the Funing Area
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Si0, AL O, Fe, 0, MgO  CaO  Na,0  K,0 MmO P05  TiO, LOI  TOTAL
GN-10 52.79 14.21 10. 32 5.53 7.47 4. 64 1.88 0.15 0.12 1. 05 2.34 100. 50
GN-02 51.05 12. 99 8.52 8. 64 8. 65 2. 86 1.08 0.15 0.07 0.68 5.4 100. 08
GN-03 51. 65 12.75 8. 89 9. 66 7.97 3.68 1.52 0.15 0.07 0. 66 2.94 99.93
GN-06 49. 69 14. 51 8.22 9.01 9.02 2.58 1.09 0.14 0.08 0.71 4.53 99. 58

SC-2 50. 12 13. 04 9. 36 10. 61 9.23 3.60 1.09 0.16 0.07 0. 64 1.28 99. 20
SC-3 51.77 13. 85 11.48 5. 60 8.91 3.62 1.26 0.17 0.12 1.28 1.24 99. 30
HL-01 53.90 14.08 8. 88 5.24 5.79 6.33 2.10 0.11 0.09 0. 89 2.99 100. 39
HL-02 54.75 13.50 8. 36 5.28 5.88 7.32 0. 82 0.11 0.11 1.05 2.90 100. 07
HS-01 49.52 13.59 7.90 10. 27 9.14 3.31 1.27 0.14 0. 06 0. 56 3.70 99. 45
HS-02 49. 87 12. 87 8. 14 10.73 9.01 4.50 0.79 0. 14 0.05 0. 56 3.60 100. 27
WDW-02 49.13 14. 02 9.79 8.57 9.26 4.15 1.07 0.15 0.09 0.90 2.24 99. 37
WDW-04 49. 42 13.37 10. 24 8.77 9.34 3.96 1.03 0.16 0.09 0. 89 2.25 99.52
58.92x107° ~120.47x10°° Y
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2
Table 2. Analytical results of trace elements of the late mafic rocks from the Funing Area
GN-10 GN-02 GN-03 GN-06 SC-2 SC-3 HL-01 HL-02 HS-01 HS-02 WDW-02 WDW-04

Li 21.70 16. 40 12.70 26.90 21.50 13. 40 12. 10 10. 10 14.20 15. 00 13.20 17. 40
Be 0.67 1.19 1.28 1.35 1.29 1.53 1.39 2.23 0.97 0.56 1.03 0.96
Se 29.00 29. 10 29. 60 29. 40 32.00 30.80 31.30 32.20 30.70 31.00 27.30 29.70
\4 192. 00 192. 00 198. 00 198.00 212.00 241.00 201.00 191.00 187.00 211.00 208. 00 203. 00
Cr 729.00 599.00 681.00  636.00 39.40 76.30 25.40 29.20 753.00 590.00 433.00 436. 00
Co 49.50 41.70 42.00 46. 20 36.80 37.00 30.30 29.40 42.80 45.30 43.90 46. 80
Ni 181.90 189. 31 134. 16 164. 62 38.27 33.25 23.87 26.17 148.16 127.58 118.53 129.23
Cu 50. 46 69. 13 69. 59 52.37 36.43 37.73 18.90 16.39 112.05 62. 81 42.30 48.17
Zn 85.95 87.63 86.79 81.23 123.86 128.92 75.16 70.78 84.01 76. 85 89.32 105. 33
Ga 13.00 13. 80 13.90 14. 40 17. 80 17. 80 17.10 17.20 13. 50 12. 40 14. 50 14. 80
Ge 1. 48 1.52 1.54 1.30 1.51 1.61 1. 44 1.36 1.28 1.30 1.47 1.49
As 0.30 0.50 1.37 0.97 0.74 0. 86 0.54 0.44 0. 62 0.79 0.47 0. 40
Rb 42. 80 43.30 68. 30 42. 40 75.60 48.30 84.00 37.20 52.40 34.00 41. 80 39.70
Sr 174. 00 178.00 103.00 200.00 139.00 141.00 178.00 143.00 114.00 91.40 246. 00 221.00
Y 23.20 26. 60 26. 60 24. 30 36.70 37.70 36.30 40.20  20.60 19. 60 27.90 26. 10
Zr 89. 20 109. 00 114. 00 94.20 162.00 148.00 165.00 198.00 88.40 72.50 105. 00 94. 90
Nb 4.13 5.43 5.05 4.28 7.35 6.90 7.38 8.93 3.97 3. 14 4.67 4.33
Mo 0.34 0.49 0.36 0.43 0.57 0. 68 0.96 0. 47 0.41 0.26 0. 47 0.42
Cd 0.15 0.14 0.16 0.10 0.17 0.20 0.17 0.13 0.16 0.12 0.14 0.17
In 0.07 0.08 0.08 0. 06 0.09 0.09 0.08 0.10 0. 06 0. 06 0. 06 0.07
Sn 1.24 2.03 1.55 1.55 2.37 1.81 1.98 2.96 1.36 1.07 1.25 1.19
Sh 0.21 0.25 0.28 0.43 0.27 0.21 0.11 0.13 0.29 0.12 0.15 0.18
Cs 2.56 2.40 2.83 2.37 2.67 2.49 2.80 1.74 2.64 1.93 1.71 1. 68
Ba 195.00 205.00 267.00 224.00 319.00 230.00 377.00 134.00 202.00 138.00 213.00 210. 00
Hf 2.34 2.98 2.71 2.49 4.34 3.90 4.50 5.29 2.43 2.03 2.72 2.37
Ta 0.31 0.43 0. 40 0.35 0. 60 0.55 0.63 0.76 0.33 0. 26 0. 36 0. 35
W 0. 65 0. 65 1.31 0. 64 1. 69 1.31 1.79 1. 88 0. 96 0.75 0.79 1.01
Tl 0.18 0.17 0.24 0.17 0.36 0.27 0.36 0.13 0.26 0.16 0.19 0. 20
Pb 5.41 6.90 10. 20 3.35 13.50 8. 82 5.82 3.76  10.70 5.15 6.75 9.25
Bi 0.11 0.15 0. 30 0.08 0.11 0.07 0.05 0. 04 0.23 0.17 0.08 0.10
Th 4.17 6. 18 6. 06 4.72 8.78 7.26 10. 90 12. 30 5.11 4.10 4. 80 4. 68
U 0.93 1.35 1.31 1.23 1.97 1. 65 2.47 2.69 1.17 0.92 1. 09 1.08
La 12. 00 15. 50 15.70 12.90 21. 60 18.60 22.80 27.80 12.10 10.10 13.10 11.70
Ce 25.20 32.30 32. 60 27.10 42.70  37.50 46.20 55.30 25.00 20.80 28.10 25.00
Pr 2.90 3.65 3.81 3.16 5.20 4. 66 5.52 6.49 2.97 2.50 3.30 3.06
Nd 11.70 14. 40 15. 00 12. 50 21.20 19.10 21.70  25.50 11.70 10. 10 13.70 12. 80
Sm 2.80 3.58 3.35 3.10 5.09 4.79 5.06 5.90 2.76 2.47 3.43 3.35
Eu 0. 81 0.93 0. 85 0.90 1.27 1.39 1.18 1.22 0. 80 0.72 0.98 1.02
Gd 3.37 3.89 3.83 3.43 5.70 5.77 5.92 6.52 3.07 2.80 3.99 3.95
Th 0.56 0. 65 0.65 0.58 0.90 0.94 0.94 1.07 0.51 0.49 0. 66 0.65
Dy 3.60 4.30 4.34 3.96 6.21 6.25 6. 19 7.02 3.37 3.41 4.63 4.20
Ho 0.83 0.96 0.97 0. 88 1.43 1.48 1.42 1.55 0. 80 0.72 1.02 0.98
Er 2.44 2.84 2.78 2.55 4. 10 4.27 4.00 4. 66 2.26 2.12 2.92 2. 80
Tm 0. 37 0.43 0. 41 0.39 0.58 0. 64 0. 61 0. 69 0.33 0.32 0.43 0.43
Yb 2.31 2.58 2.56 2.35 3.89 3.96 3.87 4.34 2.22 2.07 2.72 2. 66
Lu 0. 36 0.43 0.41 0. 40 0. 60 0.61 0.57 0. 66 0.35 0.31 0.42 0.41
SREE 69.23 86. 44 87.26 74.19 120.47 109.96 125.97 148.73 68.24  58.92 79. 40 72.99
LREE 55.41 70. 36 71.31 59. 66 97.06 86.04 102.46 122.21 55.33  46.69 62.61 56.93
HREE 13.83 16. 08 15.95 14.53 23.41 23.92  23.51 26.52 12.91 12.23 16.79 16. 07
LREE/HREE 4.01 4.38 4. 47 4. 11 4.15 3.60 4.36 4.61 4.29 3.82 3.73 3.54
LaN/YbN 4.90 5. 66 5.78 5.17 5.23 4.43 5.55 6. 04 5.14 4. 60 4.54 4. 14
3Eu 0. 86 0.82 0.78 0.90 0.77 0.87 0.71 0.64 0.90 0.90 0. 87 0.92
5Ce 0.78 0.79 0.77 0.78 0.74 0.74 0.76 0.75 0.77 0.76 0.79 0.77
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Table 3. EPMA analytical results of gold—bearing minerals in the early basic rocks
As Se Zn Ni S Au Co Fe Total
Apy-5 40.59 0 0 0 22.6 0.04 0 34. 64 97.87
Apy-4 44.21 0 0.17 0.03 21.54 0.04 0 33.88 99. 87
Apy-1 41.3 0 0 0.03 22.5 0.04 0 34.44 98.29
ZSH-1-82 Py-1 2.89 0 0. 06 0. 04 50. 54 0.01 0 45.92 99. 45
Apy-6 52.59 0 0 0.04 25.57 0. 06 0 21.7 99. 95
Apy-3 36.26 0 0.04 0. 05 21.58 0.01 0 30. 96 88.91
Apy-2 38.48 0 0 0 22.85 0.05 0 33.79 95. 18
Py-1 7.97 0 0 0 61.17 0. 46 0 31.31 100. 91
7SH-1-81 Apy-2 70.39 0 0 0 17.16  0.16 0 12.85 100. 57
Apy-1 69. 95 0 0 0.22 17.58 0.09 0 12. 05 99. 89
Py-1 2.59 0 0.28 0.01 46. 81 0.04 0 50. 12 99. 85
Apy-2 39.34 0 0 0 21.98 0.05 0 38.06 99. 42
Py-3 4.55 0 0. 06 0 46. 16 0.03 0 49. 24 100. 04
ZSH-1-72
Py-2 13.89 0 9.22 0.44 56. 83 0. 89 0 16.5 97.78
Py-1 13.31 0 0 0.67 64.97 0.12 0 20.8 99. 88
Apy-1 68. 41 0 3.31 0.14 17.28 2.17 0 8.1 99.41
Apy-5 36.32 0 0 0.02 21. 88 0.03 0 41.2 99. 46
Apy—4 35.04 0 0 0.01 22.83 0.1 0 42.01 99.99
ZsH-1-64 Apy-3 35.65  0.07 0 0 22,35 0.05 0 41.86 99. 98
Apy-2 33.4 0 0 0 23.59 0.09 0 42.06 99. 14
ZSH-1-17 Apy-5 41.14 0 0 0 23. 66 0.03 0 34.32 99. 15
Apy-3 43.27 0 0 0 23.2 0.01 0 33.86 100. 34
4
Table 4. Zircon U-Pb dating results of the two basic rocks from the Funing Area
w0 /107 " (Th) R, "(7*0) /Ma
Pb Th U w(D) 0P/ 35y 26p}, /38y Ph/B2Th - w(®2Th) *7Pb/ZU ™pPh/ZU pPh/>Th
FN-06 203.12 7443.96 249499 2.98 0.2312+0.0085  0.0316 = 0.001 0.011 £ 0.0004  0.8495 211£7.0 201+6.2  221+8.2
FN-08 91.31 1744.74 1597.35 1.09 0.2371 £0.0091  0.0319 £ 0.001  0.0104 + 0.0004 0.4833  216+7.5 203+6.4 208+8.4
FN-09 19296 3841.18 3166.27 1.21 0.2512+0.0096 0.0353 +0.0012 0.0112 + 0.0005  0.6773  228+7.8 224+7.5 22449.4
FN-10 12835 3681.29 1907.00 1.93 0.2426 +0.0099 0.0331 £ 0.0011  0.0102 + 0.0004  0.5520 221+8.1 210+6.9 204+8.2
FN-15 367.28 11072.20 517440 2.14 0.2508 £ 0.0105 0.034 £0.0013  0.0114 £ 0.0006  0.5275  227+8.5 215£7.8 229+12.7
FN-16 614.95 13390.27 8921.68 1.50 0.2337 +0.0088 0.033 £0.0011  0.0102 + 0.0005 0.5665 213+7.3  210+6.8 205+11.0
FN-18 10499 2828.55 1566.07 1.81  0.262 £ 0.0103  0.0346 £ 0.0012  0.0107 + 0.0006  0.4625 236+8.3  219+7.2 214+11.2
FN-20 359.18 12077.92 3938.66 3.07 0.2475 + 0.0111  0.0356 + 0.0014  0.0111 £ 0.0005 0.4328 225£9.0 226+8.9 223+10.9
FN-21 7434 2393.63 87244 274 0.2453 +0.0089 0.0334 +0.0011  0.0104 + 0.0004 0.6045 223+7.3  212+6.7 208+8.9
FN-23  480.53 12236.11 5969.00 2.05 0.2515+0.0116 0.0341 £0.0012 0.0103 + 0.0004  0.5630 228+9.5 216+7.3  206+8.9
FN-26  90.33 3266.66 103239 3.16 0.2359 +0.0097 0.0332 +£0.0011 0.0105 + 0.0004 0.4264 215+8.0 210+6.9  210+8.1
FN-27 176.39 5522.63 2351.38 2.35 0.2788 +0.0163 0.0350 + 0.0014 0.0121 £ 0.0006  0.5714 250+13.0 225+8.8 243x11.2
FN-29 335.68 9087.45 4957.87 1.83 0.2442 + 0.01 0.035 £0.0012 0.0107 £ 0.0004 0.3862 22+8 1 222+7.6 215+8.4
FN-30 352.41 14432.51 4679.61 3.08 0.2358 + 0.0101  0.0347 = 0.0011  0.0103 + 0.0004  0.4630  215#8.3 220+7.1 207+8.2
FN-32  33.09 21.46 8490 025 49978 +0.2322 0.3192+0.0116 0.0883 +£0.0056 4.4831 1819+39.3 1786+56.6 1711+105
7ZSH-1-01 14.98 177.90 289.18 0.61 0.276 = 0.026 0.036 + 0.001 0.011 + 0.001 1.632 248+21 23048 226+11
ZSH-1-02 59.47 352.04 596.68 0.59 0.773 = 0.031 0.071 + 0.002 0.018 + 0.001 1.763 58217 444+14 353+15
ZSH-1-04 41.01 17275 309.87 0.55 0.367 + 0.017 0.053 + 0.002 0.0l 0 1. 898 318+13 330+11 198+9
ZSH-1-05 13.17 91.20 25498 0.35 0.29 + 0.015 0.037 + 0.001 0.015 + 0.001 2.935 263+12 235+8 304+23
ZSH-1-06 17.35 282.83 375.23 0.75 0.27 £ 0.014 0.03 = 0.001 0.011 =0 1.337 242+11 189+6 2179
ZSH-1-07 336.9 4764.64 6220.42 0.76 0.293 + 0.011 0.036 = 0.001 0.011 £ 0 1.288 2619 229+7 22248
ZSH-1-08 65.69 935.72 1257.71 0.74 0.254 = 0.01 0.035 + 0.001 0.011 £ 0 1.328 230+8 22247 228+9
ZSH-1-09 11.88 133.82 220.81 0.60 0.285 + 0.022 0.037 = 0.001 0.012 + 0.001 1.650 255+17 234+8 249+12
ZSH-1-12 44.00 26492 400.62 0.66 0.871 + 0.04 0.08 + 0.003 0.026 + 0.001 1.512 63622 495+16 517+23
ZSH-1-13 13.78 131.73 23516 0.56  0.296 + 0.015 0.042 + 0.001 0.013 + 0.001 1.770 26312 24+9 257+13
ZSH-1-16 36.21 8506 172.60 0.49 1.707 + 0.077 0.166 + 0.006 0.049 = 0.003 1.959 1011£29  990+34 967+54
ZSH-1-17 23.28 8.31 147.65 0.57 2.79 £ 0.159 0.07 £ 0.003 0.082 + 0.005 1.780 1355+43  434+16 1591101
ZSH-1-18 16.32 13293 265.36 0.50 0.31 £ 0.015 0.044 = 0.001 0.013 + 0.001 1.962 274+12 2769 2609+15
ZSH-1-19 71.56 664.44 1245.44 0.53 0.332 + 0.013 0.043 = 0.001 0.014 + 0.001 1.799 291+10 2739 290+14
7ZSH-1-20 18.56 13409 13411 1.00 0.722 + 0.035 0.091 = 0.003 0.027 + 0.001 1.003 552+20 561+19 529+25
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Fig. 4. CL images and Concordia U-Pb age diagrams for zircons of two stages of basic dykes from the Funing Area.
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Table 5. Analytical results of the Hf isotope
/Ma  "Lu/""HE TSHETHE Sframe e 1) tpwi /Ma ipy, /Ma
FN-1-4 0. 002341 0. 282489 -0.93 -5.54 1119 1333
FN-1-6 0. 004037 0. 282450 -0.88 -7.18 1233 1416
FN-1-7 0. 001866 0.282523 -0.94 -4.26 1055 1267
FN-1-8 0. 001300 0.282492 -0.96 -5.27 1083 1319
FN-1-11 219.9 0. 002870 0. 282553 -0.91 -3.34 1040 1221
FN-1-12 0. 001969 0. 282476 -0.94 -5.93 1125 1352
FN-1-13 0. 000918 0. 282450 -0.97 -6.72 1132 1393
FN-1-15 0.001341 0. 282540 -0.96 -3.57 1016 1233
ZSH-1-01 0. 000675 0.281861 -0.98 -26.67 1936 2443
ZSH-1-02 0.001691 0. 282388 -0.95 -8.22 1244 1510
ZSH-1-03 0. 002400 0. 282409 -0.93 =7.59 1237 1477
ZSH-1-04 258 0. 000486 0. 282093 -0.99 -18.45 1611 2030
ZSH-1-05 0. 001280 0. 282408 -0.96 -7.42 1201 1470
ZSH-1-06 0.001722 0. 282450 -0.95 -6.03 1156 1399
ZSH-1-07 0. 003546 0.282418 -0.89 =7.46 1264 1469
ZSH-1-08 0. 000913 0. 282375 -0.97 -8.55 1236 1528
ZSH-1-09 0. 001363 0.282413 -0.96 -7.27 1197 1463
ZSH-1-10 0.001425 0.282129 -0.96 -17.34 1600 1972
ZSH-1-11 0. 001006 0. 282383 -0.97 -8.25 1227 1513
ZSH-1-12 0. 000209 0.282110 -0.99 -17.80 1576 1998
ZSH-1-13 258 0.001182 0. 282370 -0.96 -8.76 1252 1539
ZSH-1-14 0. 001064 0. 282449 -0.97 -5.93 1137 1395
ZSH-1-15 0. 003107 0. 282426 -0.91 -7.12 1237 1452
ZSH-1-16 0. 000903 0. 282567 -0.97 -1.74 967 1182
ZSH-1-17 0. 000141 0.282233 -1.00 -13.43 1406 1777
ZSH-1-18 0.001858 0. 282409 -0.94 =7.50 1219 1474
ZSH-1-19 0. 000337 0. 282446 -0.99 -5.91 1119 1395
ZSH-1-20 0. 002190 0. 282426 -0.93 -6.95 1206 1445
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